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Air pollution and individuals’ health by ethnicity and nativity in the UK: A spatial-temporal 

longitudinal analysis 

 

Mary Abed Al Ahad*1, Urška Demšar1, Frank Sullivan2, Hill Kulu1, 1School of Geography and Sustainable 

Development, University of St Andrews, United Kingdom,2School of Medicine, University of St Andrews, 

United Kingdom  

Air pollution has negative impact on health, though further research is needed to determine 

whether this impact is pronounced for ethnic minorities. Methods that uncover the spatial-

temporal dimension of this impact have not been used thoroughly in the literature. In this study, 

we assessed the spatial-temporal effect of air pollution on individuals’ health and its variation by 

ethnicity and nativity in the UK. We used individual-level data on 67,982 (age:16+) individuals 

with 404,264 repeated responses across 10-data collection waves (2009-2019) from 

“Understanding-Society: The-UK-Household-Longitudinal-Study”. This data was linked to 

yearly concentrations of NO2, SO2, PM10, and PM2.5 pollutants using the local-authority and 

Lower-Super-Output-Area (LSOA) of residence for each individual; allowing for analysis at two 

geographical scales across time. The association between air pollution and individuals’ health 

and its variation by ethnicity and nativity was assessed using three-levels mixed-effect linear 

models. Results showed that higher concentrations of NO2, SO2, PM10, and PM2.5 pollutants 

are associated with poorer health. Decomposing air pollution into between (spatial: across local-

authorities or LSOAs) and within (temporal: across years within each local-authority or LSOA) 

effects revealed significant between effects for NO2 and SO2 pollutants at both geographical 

levels, whereas the between effect for PM10 and PM2.5 was only significant at the LSOAs level. 

No significant within effects were observed at either level. Pakistani/Bangladeshi, 

Black/African/Caribbean, Indian, and other ethnicities groups and non-UK-born individuals 

reported poorer health with every 10 µg/m3 increase in NO2, SO2, PM10, and PM2.5 pollutants 

in comparison to British-white and UK-born individuals, respectively. Using longitudinal data on 

individuals’ health linked with pollution data at two geographical scales (coarse local-authorities 

and detailed LSOAs), our study supports the presence of spatial-temporal association between air 

pollution and individuals’ health, which is more pronounced for ethnic minorities and non-

natives in the UK, mainly due to location-specific factors.  
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The International Journal of Applied Geospatial Research: Temporal Metrics and Coverage of 

Medical Geography, 2010-2021 

 

Donald Albert*1, Samuel Adu-Prah1, Dhitinut Ratnapradipa2, 1Sam Houston State University, 

USA,2Creighton University, USA  



The International Journal of Applied Geospatial Research (IJAGR), an IGI Global publication, 

has been active from 2010 to 2021.  IGI Global monitors its peer-review process to assure ethical 

standards and maintains full membership with the Committee on Publication Ethics (COPE). 

IJAGR’s Co-Editors-in-Chief include Donald Patrick Albert and Samuel Adu-Prah (Sam 

Houston State University, USA).  The Web of Science Emerging Sources Citation Index (ESCI), 

SCOPUS, INSPEC and 10 other indices catalog IJAGR. The Journal highlights geographic 

information science and technologies (GIS&T) application domains that span the social and 

physical sciences. Since inception, IJAGR has generated 12 volumes, 48 issues, and 239 research 

articles. SCOPUS has ranked IJAGR in the 3rd quartile six of ten years (2010-2020) in its 

Geography, Planning and Development category.  The objectives of this study are 1) to quantify 

IJAGR’s medical geography coverage and 2) to appraise its contribution using standard metrics. 

After 12 volumes, 12 percent of IJAGR’s articles were on medical and health geography topics. 

These studies employed a notable range of geospatial techniques and technologies to explore 

health-disease issues occurring within a diverse range of countries, including Columbia, Greece, 

India, Kenya, South Korea, United States, and Zimbabwe. Our goal is to encourage medical and 

health geographers to support IJAGR with submissions, manuscript evaluations, and citations as 

IJAGR continues into its second decade. IJAGR’s timeframe from submission to acceptance is 

14 - 18 weeks and another 41 - 45 weeks until publication. Our acceptance rate is 34%, however, 

this statistic includes submissions rejected at the initial evaluation stage. IJAGR is available as 

individual subscriptions, and via IGI’s 110+ e-Journal Collection (11 academic areas) or 

Computer Science and IT Knowledge Solutions e-Journal Collection. 
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Where do most mothers and babies die in Ethiopia? Geospatial analysis of pregnancy-related and 

perinatal death 

 

Sisay Alemu*1, Gerd Weitkamp2, Abera Tura3,4, Lenka Benova5,6, Kerry Wong7, Jelle Stekelenburg1,8, 

Regien Biesma1, 1Global Health Unit, Department of Health Sciences, University Medical Center 

Groningen, Netherlands,2Department of Cultural Geography, Faculty of Spatial Sciences, University of 

Groningen, Netherlands,3School of Nursing and Midwifery, College of Health and Medical Sciences, 

Haramaya University, Ethiopia,4Department of Obstetrics and Gynaecology, University Medical Centre 

Groningen, University of Groningen, Netherlands,5Department of Infectious Disease Epidemiology, 

Faculty of Epidemiology & Population Health, London School of Hygiene and Tropical Medicine, United 

Kingdom,6Department of Public Health, Institute of Tropical Medicine, Belgium,7Department of 

Infectious Disease Epidemiology, Faculty of Epidemiology & Population Health, London School of 

Hygiene & Tropical Medicine, United Kingdom,8Department Obstetrics & Gynaecology, Leeuwarden 

Medical Centre, Netherlands  

Introduction: Maternal and perinatal death in Ethiopia is one of the highest in the world. Most of 

these deaths can be prevented if women and newborns receive timely care. However, in low-

income countries like Ethiopia, where resources are scarce, nationwide interventions without 



targeting high-risk areas might be too costly to implement or inefficient. Thus, this study aims to 

identify hotspot areas –clusters of geographic areas with high perinatal and pregnancy-related 

death – in Ethiopia. 

Methods: We used secondary data from four subsequent Demographic and Health Surveys 

conducted in 2000, 2005, 2011, and 2016 in Ethiopia. In each survey, around 15,500 women 

aged 15-49 were interviewed from about 550 neighborhoods randomly sampled from across the 

country. Perinatal and pregnancy-related death were used as outcome variables. We carried out 

optimized hotspot analysis using the Getis-Ord Gi* statistic in ArcGIS Pro to identify 

geographical clusters with high (hot spot) and low (cold spot) perinatal and pregnancy-related 

death per 1000 live births. We used neighborhoods as a unit of spatial analyses since each of the 

four surveys collected geographic coordinates at the neighborhood level. Finally, we collected 

experts’ opinions on the findings to validate the results.  

Results: We found that the location of hotspot and coldspot areas of pregnancy-related death had 

more or less a similar pattern with perinatal death in each survey. Contrary to our hypothesis, we 

detected hotspot areas of perinatal and pregnancy-related death in the three largest regions, 

namely Amhara, Oromia, and Southern Nations, which are believed to be relatively developed 

regions. In addition, we observed a general decreasing pattern in the number of hotspot and 

coldspot clusters from 2000 to 2016.  

Conclusion: Both perinatal and pregnancy-related death had a spatial clustering pattern in 

Ethiopia. Therefore, targeting intervention programs to the identified high-risk areas is essential 

for effectively utilizing scarce resources. 
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Chronic illness and the urban environment of the twin cities of Ramallah and Al Bireh in the 

occupied Palestinian territory 

 

Ahmad Alkhatib*, Jonathan Olsen, Richard Mitchell, MRC/CSO Social and Public Health Sciences Unit, 

University of Glasgow, United Kingdom  

Background: Features of the urban environment can support human health as well as harm it, but 

less is known within the context of Middle-Eastern countries. Our aim was to investigate the 

association of chronic illness and the urban environment in the occupied Palestinian territory. 

Methods: We used generalised multi-level analysis linking (2017) census data on 54693 

individuals with Geographic Information System data of 228 residential areas. The outcome 

variable was the presence/absence of chronic illness. The area-level variables were: the 



proportion of mixed trees, crop trees and open-space with little/no vegetation; the locality 

(Ramallah, Albireh and Refugee camps); and political land classification. Individual-level 

variables included eight demographic and socioeconomic variables. We examined the 

association of these variables with chronic illness and the interactions between refugee camps 

and ‘mixed’ trees with age, sex, and household wealth. 

Results: On the political dimension, living in a refugee camp had an association with greater 

odds of chronic illness (OR 1.91 CI [1.17-3.09]). This association was rendered non-significant 

when greenspace variables were included. The proportions of ‘mixed’ tress in residential areas 

had an inverse association with chronic illness (OR 0.96 CI [0.95-0.97]), all else being equal. 

Interaction analysis indicated that females in refugee camps have the highest risk of chronic 

illness compared to males, and compared to females living outside refugee camps, all else being 

equal. We found no/weak interactions between ‘mixed’ trees and personal characteristics.    

Conclusion: Not all greenspace types are associated with improved health outcomes. Our results 

from a Middle-Eastern setting add to the existing evidence, largely in Western countries, that 

trees in urban settings are beneficial to health. Researchers and policymakers interested in 

reducing health inequalities should give more attention to green typologies and to females living 

in disadvantaged contexts such as refugee camps who may gain greater benefit. 
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Early life air pollutants exposure and the spatial risk patterns for asthma in Denmark: A register-

based study 

 

Prince Amegbor*1,1, Clive Sabel1, Carsten Pedersen2, Torben Sigsgaard2, Henriette Horsdal2, Malene 

Thygesen2, 1Aarhus University, Denmark,2Aarhus University, Denmark  

Ambient air pollution is a major public health issue and a risk factor for adverse health 

outcomes, including respiratory diseases. Studies have explored the association between ambient 

air pollution and the risk of asthma. However, there is currently limited knowledge on the spatial 

risk pattern of the disease. In this study, we investigate the spatial distribution of the risk of 

asthma based on place of residence, after accounting for ambient air pollution and 

socioeconomic factors using data from the Danish population and health registers. The risk of 

developing asthma was significantly associated with early-life exposure to PM2.5 (HR=1.039, 

CI=1.031 – 1.048) and NO2 (HR=1.009, CI=1.006 – 1.013), adjusting for parental-level and 

neighbourhood-level factors. The spatial risk results show a cluster of high-risk areas on the 

island of Funen. Further analyses also demonstrate that the spatial risk pattern for asthma differs 

between individuals aged less than 6 years and those aged 6 years and above. The findings of this 

study reveal uneven distribution in the risk of asthma across Denmark. Thus, there is the need to 

develop relevant local public health interventions for high-risk areas identified in the study. 
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The feasibility of utilizing Google Smartphone Location History data for Built Environment and 

Physical Activity Research 

 

Ofer Amram*1, Perry Hystad2, Funso Oje1, Andrew Larkin2, Kwadw Boakye2, Ally Avery1, Assefaw 

Gebremedhin1, Glen Duncan1, 1Washington State University, USA,2Oregon State University, USA  

Background: The majority of epidemiological studies have relied on residential location to assess 

BE exposures. Most people, however, spend most of their waking hours outside of their 

residential neighborhood. Recently, GPS was used to measure the full spectrum of locations 

visited by individuals over time and space, but, due to logistical challenges, those studies were 

limited to small samples and short monitoring periods. In order to have a clearer picture and 

more reliable data we need to accurately assess exposure over extended periods of time and in 

large samples. The ability of smartphones to passively collect location data, like in Google 

Timeline Location (GTL), provide an opportunity to overcome these shortcomings. In this study 

we evaluate the accuracy of GTL data in capturing long-term time-activity patterns for health 

research. Methods:  We collected GTL data from 378 individuals who participated in previous 

GPS studies within the Washington State Twin Registry. GTL has been routinely collected since 

2010, when location sharing was enabled within android operating systems or Google apps. 

Participants were instructed to download their GTL data and provide it through secure data 

transfer. Results: Out of 378 individuals contacted, we received data from 61 individuals 

(16.1%). Fifty-three individuals (14.0%) indicated interest but did not have GTL data, and 146 

individuals (38.6%) were not interested in participating. Of those who were not interested, 34 

individuals (23.3%) had concerns about privacy. The provided GTL data spanned the period 

from 2010 to 2021 and included a total of 4,094 days. The median number of days with time-

activity data was 752 per participant, capturing an average of 375 location points per day. When 

compared to available short-term GPS data, GTL captured 95% of GPS points within 100m. 

Discussion: GTL data is a feasible and cost-effective method to record and analyze long-term 

time-activity patterns. 
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PsoRegio – Regional variations in psoriasis prevalence and comorbidity prevalences in Germany 

 

Valerie Andrees*, Sandra Wolf, Matthias Augustin, Jobst Augustin, Nicole Mohr, University Medical 

Center, Germany  



Aim: Psoriasis is a common chronic skin disease with high impact on quality of life and severe 

comorbidities. Regional prevalence rates differ significantly across as well as within countries 

and their association with comorbidity prevalence rates are unclear. For Germany data on 

regional differences is missing. Therefore, this study series in Germany analyses psoriasis 

prevalence development over time, regional variation of psoriasis prevalence, and temporal and 

regional variation of four main comorbidities (diabetes mellitus II, hypertension, obesity, 

affective disorders) in association with psoriasis prevalence. 

Methods: Data basis were nationwide outpatient billing data for 2010–2017 on county level 

derived from all persons insured in statutory health insurances (approximately 72.8 million). For 

psoriasis and comorbidity prevalence rates, we ran descriptive spatio-temporal analyses, 

identified and compared spatial clusters. In addition, we examined a north-south gradient for 

psoriasis prevalence using Pearson’s correlation. 

Results: Psoriasis prevalence increased from 2010 (147.4 per 10,000) to 2017 (173.5 per 10,000). 

Counties’ prevalence rates ranged between 93.8 and 340.9 in 2017 with increased rates in 

northern and eastern counties. Low-rate clusters were detected in south-western and southern 

Germany, high-rate clusters in north-eastern and northern Germany. A Pearson’s correlation 

between psoriasis prevalence rates and counties’ latitude was high with r=0.65 (p<0.05). The 

comorbidity prevalence rates showed comparable spatial patterns for diabetes mellitus type II, 

obesity, and hypertension, their highest prevalence tends to be found where psoriasis prevalence 

is highest. Affective disorders showed different spatial patterns. 

Conclusion: Increased prevalence of psoriasis over time and marked regional variations in 

Germany were observed and need to be addressed in psoriasis care and resource distribution. 

This is especially true since psoriasis prevalence is accompanied by more frequent serious 

comorbidities that require extensive medical care. 
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An analysis of social and environmental risk factors for childhood diarrhea in Peru 

 

Helen Hazen1, Peter Anthamatten*2, Laura Smith3, 1University of Denver, USA,2University of Colorado, 

Denver, USA,3Macalester College, USA  

Childhood diarrhea remains one of the leading causes of mortality and morbidity among children 

throughout much of the low- and middle-income world. Although the Americas have lower rates 

of mortality from diarrhea than other parts of the low-income world, diarrhea nonetheless 

accounts for 10% of deaths among children under age five in the region. 

The goal of this work was to investigate the factors that influence incidence of diarrhea in 

children under age five in Peru. Using data from the Demographic and Health Surveys (DHS), 



this analysis employed logistic regression to test how factors operate at multiple scales. We 

examined the role of mother’s age, measures of women’s empowerment, household wealth, 

sanitation, and urban/rural differences. 

Unsurprisingly, wealth was a statistically significant predictor of diarrhea incidence, mediated by 

access to sanitation and improved water sources. Age of the mother had a protective effect on 

diarrhea, but we did not detect any statistically significant associations from measures of 

mothers’ power in household decision-making. Rural environments appear to provide some 

protection against diarrheal disease, despite wealth differences. Environmental conditions 

appears to have a greater influence on disease morbidity for poorer sub-populations. 

 

 

Keywords: child mortality, Demographic and Health Surveys, diarrheal disease, environmental risk 
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Research domain on water security, WASH and global health at the Faculty of Geo-Information 

Science and Earth Observation (ITC), University of Twente 

 

Carmen Anthonj*, University of Twente, Netherlands  

A great number of diseases are attributable to, or linked with, inadequate drinking water, 

sanitation and hygiene (WASH). At the Faculty of Geo-Information Science and Earth 

Observation (ITC) at the University of Twente, the research domain on water security, WASH 

and global health considers mainly topics that are connected with the United Nations Sustainable 

Development Goal #6: access to water and sanitation for all, how WASH infrastructure and 

behaviours can promote human health and how they can impair human health.  

Multiple research projects are ongoing that look at how WASH can prevent water-related 

infectious diseases, how the WASH situation differs in different regions and among different 

populations in low-, middle- and high-income countries. Besides, research is ongoing that 

investigates the impact that water has on the functionality of WASH and the accessibility of 

health services, e.g. in times of flooding. Moreover in the context of water and health, local 

knowledge, health risk perceptions and impact on behavior are researched, and data is used to 

inform decision-making.  

This presentation will showcase ongoing research at the intersection of water security, WASH 

and global health. 

 

Keywords: GeoHealth, Global health, WASH, Water and health, Water security 



 

68 

Creative outputs in health geographies: on co-creating a zine ‘journeys with mindfulness’  

 

Chloe Asker*, University of Exeter, United Kingdom  

Creative and innovative research methodologies are widely used within geography. With the 

introduction of non-representational and post-human theories to health geography, creative and 

arts-based methodologies have become increasingly salient in this conceptual landscape 

(Andrews, 2020). Throughout my doctoral research I used a broadly non-representational 

approach, employing critical-creative techniques in order to animate the research. This included 

the co-production of a mindfulness course and subsequent zine: ‘a little book of wisdom’. Yet, as 

I grew increasingly frustrated with the bulky and dense format of a doctoral thesis, I sought to 

create a creative, impactful output from the research that would be short, widely accessible, 

enjoyable to read, interactive, and easy to disseminate. This paper will explore the conception, 

development and co-production of the zine, ‘journeys with mindfulness’. The zine is a product of 

ethnographic and creative participatory research undertaken on the therapeutic geographies of 

mindfulness, and showcases six stories from participants about their transformational uses of 

mindfulness in their everyday lives.   

Zines are ‘cheaply made printed forms of expression on any subject’ (Todd and Watson, 2006, p. 

12), and are bolstered as the ‘ultimate expression of the do-it-yourself ethic’ (Brent and Biel, 

2014, p. 15). Zines are open and diverse in their format, structure, and content. In order to 

produce something aesthetically pleasing, I worked closely with an illustrator to design the zine. 

In the paper I explore both the academic and artistic process of co-creating the zine – 

contributing to burgeoning discussions around creative methodologies and outputs in health and 

medical geography. 
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The geography of home deaths during the Covid-19 pandemic - findings from analysis of death 

registration data 

 

Iain Atherton*1,2, Jan Savinc1,2, 1Edinburgh Napier University, United Kingdom,2Scottish Centre for 

Administrative Data Research, United Kingdom  

Deaths at home increased markedly during the covid-19 pandemic across the United Kingdom. 

These were almost wholly the result of causes other than covid. End-of-life care is resource 



intensive requiring considerable input of time whether from formal services or unpaid care. The 

extent to which needs of either patients or unpaid carers were met is unclear. The importance of 

the issue is considerable given the welfare of both those approaching the end of their lives and 

those providing care. Shifting the balance of care to the community has long been a goal of 

health care policy, though that it has happened in a manner that was not planned is a cause for 

concern. Understanding the evolution of this shift in deaths is important to inform planning and 

funding of services into the future for Scotland and the UK, but also internationally.  

This paper uses openly available death registration data to examine the geography of the shift in 

deaths across the first two years of the pandemic in Scotland. It also draws on interviews with 

service providers and unpaid carers. At a local authority level, it evaluates the extent to which 

deaths at home were above historic pre-pandemic levels as the pandemic evolved and the degree 

to which increases were associated with local covid-19 rates.  

Findings demonstrate that home deaths increased by 36% 2020-2021 relative to what would have 

been expected had 2015-2019 rates applied. Most of these deaths (98%) were non-covid 

related.  Increases, though evident across Scotland, were not geographically even. Insights from 

service providers suggest that fear of hospitalisation may have been a major reason for this shift. 

These findings will be discussed regarding implications for services into the future.  
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Cultural Contexts of Anxiety: Spaces of Rhetorical Expectation, Imagined Possibility and Lived 

Experience 

 

Sarah Atkinson*, Durham University, United Kingdom  

The evidence of increasing levels of anxiety amongst young adults, and particularly young 

women, prompts calls to redress inadequate resourcing of mental health services, which in turn, 

perhaps inevitably, are largely responsive in pursuing strategies for building individual resilience 

or recourse to medication. In this presentation, I engage and extend medical humanities’ 

commitment to lived and imagined experience and invite us to look past the urgency for mental 

health services to respond to immediate individual distress, and to consider what it means to 

explore anxiety as a social, a spatial, and to a considerable degree, a gendered phenomenon. 

  

Socially grounded explanations for increased rates of anxiety typically involve: increased 

pressures on adolescents; misdirected parenting strategies; the uptake of social media and its 

possible association with a range of other damaging processes such as social isolation, disturbed 



sleep habits, reduced exercise and an over-emphasis on visual identities. These processes, of 

necessity, play out in relation to particular times, places and spaces, but dominant discourses of 

society accord limited attention to such situated relationality in favour of advancing the primacy 

of a projected autonomous individual. In the presentation, I propose a framing to foreground the 

contextual processes of an overburden of expectation placed on young women through well-

intentioned and empowering rhetoric and a mis-match between that rhetoric and the experiences 

and imagined possibilities of young women within the everyday environments of their school, 

their neighbourhoods and their online worlds. 
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A framework for realising progress towards the New Urban Agenda for equitable early 

childhood development 

 

Hannah Badland*1, Karen Villanueva2, Amanda Alderton1, Melanie Davern1, Sharon Goldfeld3, 1RMIT 

University, Australia,2Murdoch Childrens Research Institute, Australia,3Royal Childrens' Hospital, 

Australia  

Children who are consistently exposed to positive, stimulating environments, including the 

neighbourhood, in the early years of life experience optimal foundations for their ongoing 

physical, social, emotional, and cognitive development. Recognition of the neighbourhood as a 

mechanism to enhance wellbeing is reflected in the UN’s New Urban Agenda. Through a series 

of innovations and advancements, the aim of this presentation is to describe the development of a 

quantifiable spatial indicators’ framework, the Neighbourhood Early Childhood Development 

Framework, which can be used to assess and monitor urban neighbourhoods for their ability to 

equitably support early childhood development.  

Eight domains were included in the framework: Early childcare and education services, family-

friendly destinations, food outlets, housing, public open space, public transport, traffic, and 

walkability. Overall, 44 indicators across the domains were conceptualised for calculation at the 

smallest appropriate geographical scale available, in most instances being the parcel level (i.e. a 

child’s home address). Dependent on the neighbourhood feature of interest, different scales of 

analysis (e.g. 1,600m or 3,200m street network) were chosen to represent a child’s local 

neighbourhood in an urban setting.  

The Neighbourhood Early Childhood Development Framework seeks to support the commitment 

to action in the New Urban Agenda through improved measurement, monitoring, and research 

capabilities, alongside provision of tools to support evidence-based and interdisciplinary policy 

and practitioner decision-making. Using desktop spatial analysis, the framework can be used for 

identifying and monitoring progress towards early childhood development-supportive 



neighbourhoods, by informing more precise, evidence-based place-based interventions, while 

offering the potential to reduce childhood developmental inequities at scale. Practically, this tool 

can assist stakeholders to pinpoint where and what neighbourhood specific built environment 

features are lacking, and which areas need improvement. Utilising these leverage points will 

likely have on-going and widespread impacts, particularly when targeting whole-of-population 

outcomes and vulnerable groups. 

 

Keywords: Sustainable Development Goals, Built environment, Indicators, Geographic Information 

Systems, Social determinants of health 
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Exploring the role of the physical environment on aggression in children with 

neurodevelopmental disorders (NDDs) 

 

Alister Baird*, Angela Hassiotis, Eirini Flouri, Nick Tyler, UCL, United Kingdom  

Findings from both a systematic review evaluating physical environmental exposures on 

childhood aggression outcomes in both children with and without NDDs, and the results from 

recent growth curve modelling examining these effects on conduct problems in children (aged 3-

11) with and without Intellectual Disability from the Millennium Cohort Study.  

I will also be presenting preliminary results from an experimental study in which we have 

constructed an artificial simulated urban greenspace environment to examine how nature 

exposure influences physiological arousal in children with NNDs. 
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Career aspirations and trajectories of geographies of health and health care graduates: The 

Canadian Experience. 

 

Caroline Barakat*1, Eric Crighton2, Francesca Cardwell3, Susan Yousufzai1, 1Ontario Tech University, 

Canada,2University of Ottawa, Canada,3University of Waterloo, Canada  

Despite the diverse academic training of health geographers and their capacity to think spatially 

and temporally when focusing on complexities of people's health in changing environments, 

career‐related concerns have been raised due to the dearth of academic jobs in the sub‐discipline. 

Given these concerns, an understanding of the career aspirations and trajectories of health 

geography graduates, as well as their experiences within and outside academia, has the potential 

to inform the progression and evolution of the sub‐ discipline. This cross‐sectional study of 



members of the Geography of Health and Health Care Specialty Group of the Canadian 

Association of Geographers (n = 56) found that acquiring academic work remains the desired 

career goal for many geography graduates. While a majority of participants aspired to work in 

academia, some participants reported insecurity in obtaining academic jobs, and precarity in this 

trajectory. Although belonging to the specialty group has contributed positively to the 

experiences of graduates in providing network opportunities and job positions, there were calls 

for critical engagement of the group in mentorship, networking, and increasing exposure to 

careers outside of academia to help inform the future direction and the inter‐relationship of 

academics within the sub‐discipline of health geography.  

 

Keywords: health geography, Canadian Association of Geographers, Canada, Health care geography, 
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Air pollution across the life course and epigenetic ageing among older adults  

 

Gergo Baranyi*1, Ian Deary2, Niamh Shortt1, Catharine Ward Thompson3, Simon Cox2, Jamie Pearce1, 
1Centre for Research on Environment, Society and Health, School of GeoSciences, The University of 

Edinburgh, United Kingdom,2Lothian Birth Cohorts, Department of Psychology, The University of 

Edinburgh, United Kingdom,3OPENspace Research Centre, The University of Edinburgh, United Kingdom  

Long-term exposure to ambient air pollution is associated with a wide range of diseases. 

Epigenetic alterations, such as change in DNA methylation (DNAm) levels, present a potential 

pathway to health. However, little is known about sensitive developmental periods where air 

pollution has a stronger impact on DNAm, or whether the effect accumulates over time. We 

explored the association between air pollution across the life course and DNAm-based 

biomarkers.  

Data were derived from the Lothian Birth Cohort 1936, a cohort of older Scottish adults born in 

1936 and residing in the area of Edinburgh. Participants’ residential history was linked to PM2.5, 

SO2, NO2, and O3 exposure in 1935, 1950, 1970, 1980, 1990, and 2001; concentrations on 5km 

grids were estimated using the EMEP4UK atmospheric chemistry transport model. Blood 

samples were obtained at the age of 70, 73, 76, and 79, and five biomarkes were computed 

(Horvath’s clock, Hannum’s clock, DNAmPhenoAge, DNAmGrimAge, DNAm-based telomere 

length [DNAmTL]). We applied the structured life course modelling approach: least angle 

regression identified best-fit life course models for a composite measure of air pollution (air 

quality index [AQI]), and mixed-effects regression estimated selected models.  

We included 531 individuals with 1802 observations. In the non-stratified sample, increased air 

pollution in 1970 was associated with epigenetic age acceleration (AQI: b=0.672, 95%CI: 0.203, 

1.140) measured by Horvath’s clock. We found shorter DNAmTL among males with higher 

exposure in 1980 (AQI: b=-0.034, 95%CI: -0.055, -0.013) and among females with higher in 



utero exposure (AQI: b=-0.035, 95%CI: -0.058, -0.013). Associations were more robust for 

PM2.5, SO2 and NO2.  

Air pollution in utero and in young-to-mid adulthood is linked to faster epigenetic and telomere-

associated ageing which likely persist across the life course. Appling the life course approach 

can provide new insights into the long-term effect of air pollution on ageing.  
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Health risk perception of wind turbines in Canada 

 

Jamie Baxter*1, Paige Callaghan2, 1Western University, Canada,2UC Berkeley, USA  

Wind energy is being used as one strategy to help meet carbon emission targets for mitigating 

health-harming climate change.  Yet, wind developments have increasingly faced strong 

opposition from local concerned citizens, dramatically slowing installation rates in many 

jurisdictions.  Direct or indirect health impacts from turbines is regularly cited as a reason for 

opposition, some studies showing that perceived health impacts are most keenly felt through 

annoyance as a mediator. We explore whether the health risk pathway perceived to be the most 

plausible from turbine to health outcomes (direct effect, indirect effect mediated by annoyance, 

and no effect) predicts turbine health risk concern in Canada.  We hypothesized that those who 

felt the direct pathway is most plausible would be most likely to have significantly high health 

concern.  We distributed a 10-minute questionnaire quota sampled for age and gender 

proportional to the Canadian population and evenly for rural (n=200) and urban (n=212) 

residents. In addition to health risk pathways, we measured eight other sets of predictors from the 

social science of wind energy literature as controls. The not-causal pathway was the only 

statistically significant pathway (negative), not the direct pathway as hypothesized.  An 

annoyance variable was significant, but not measured as the most plausible health risk 

pathway.  Those who were significantly more likely to have high health risk concern also: 

perceived conflict as a serious outcome of wind energy development, trusted in mainstream 

media for turbine impact information, did not support turbines, did not believe turbines are 

effective for combating climate change, and were under 60. We suggest more targeted risk 

communication strategies to address these manifestations of health risk concern.  
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Can Indigenous legal theory be used to decolonize research governance for Indigenous-academic 

research partnerships? 

 

Emily Beacock*1, Chantelle Richmond1, Diana Lewis2, 1Western University, Canada,2University of Guelph, 

Canada  

Researchers working at the intersection of health and the environment with Indigenous 

communities face ongoing challenges in their community-based research partnerships, 

particularly within the colonial academy. This study asks whether Indigenous legal theory can be 

used as a toolbox to effect the institutional changes required to support Indigenous community-

academic research partnerships. In this presentation, I will summarize data from interviews with 

Indigenous and allied academics, community researchers and institutional research staff who do 

research related to Indigenous wellness and the land, as well as interviews with Indigenous legal 

scholars. These interviews focussed on key challenges, experiences working within and outside 

of academic environments, and the pathways they see to decolonize their research environments. 

These results indicate that this community of researchers is open to using Indigenous legal theory 

as a toolbox for change within academic environments. However, participants want to see 

ongoing discussion about how these concepts could or should be used, and in particular how it 

would support their relationships with diverse, autonomous Indigenous communities. Other 

concerns include the colonial connotations of the term ‘legal’, pan-Indigenization and the risk of 

essentialism through the use of a single theoretical frame. Future phases of this project will use 

community co-design methods to develop policy recommendations for academic institutions, 

allowing us to dig deeper into how Indigenous legal theory can be used to compel 

decolonization. 
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Westonbirt Unseen: Storying with and for the senses 

 

Sarah Bell*, University of Exeter, United Kingdom  

This presentation will share learning from across two recent projects – Sensing Nature and Re-

Storying Landscapes for Social Inclusion – designed to explore opportunities to develop and 

promote socially inclusive multisensory nature experiences in collaboration with people with 

sight impairment. Nature access is often considered in terms of adjustments to the physical fabric 

of a setting. While such adjustments are important, inclusive nature access needs to look beyond 

measures that allow physical presence in a space, to those that enable a rich quality of 

experience, including sensory, intellectual and social access and meaningful participation in 

shaping and sharing the stories of these settings.  



The presentation will draw on insights gained while co-producing new site interpretation 

activities with sight impaired volunteers and disabled artists at Westonbirt Arboretum in 

Gloucestershire, UK. A key aim of the collaboration has been to move away from framing 

disability as an ‘access need’, instead recognising the opportunity to bring disabled and non-

disabled volunteers together to explore and create new ways of making the unseen or rarely felt 

qualities of the arboretum more compelling across varied backgrounds, histories and life 

circumstances. 

Recognising the cultural values placed on such nationally celebrated environments, these efforts 

speak to the rights articulated in Article 30 of the UN Convention on the Rights of Persons with 

Disabilities, including ‘the right of persons with disabilities to take part on an equal basis with 

others in cultural life’ and ‘to have the opportunity to develop and utilise their creative, artistic 

and intellectual potential, not only for their own benefit, but also for the enrichment of society’. 

Re-imagining disability and difference through an affirmative lens, this presentation will 

highlight opportunities to dismantle disabling barriers to experiencing nature, to nurture feelings 

of freedom, relatedness, pleasure and exploration. 

 

Keywords: Nature, Disability, Wellbeing, Coproduction 
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Ethnic density and mental health in England: an exploration of the pathways using Multilevel 

Structural Equation Modelling 

 

Natalie Bennett*1,2, Sarah Salway2, Aneta Piekut2, 1Newcastle University, United Kingdom,2The University 

of Sheffield, United Kingdom  

Introduction 

The ‘ethnic density effect’ refers to the finding that individuals from minority ethnic 

backgrounds have improved health as the proportion of people from similar ethnic backgrounds 

living in their neighbourhood increases. Despite a large literature base researching the effect, 

little progress has been made in elucidating the pathways by which this effect operates. This 

study aimed to quantitatively assess the role of two key hypothesised mediating variables using 

Multilevel Structural Equation Modelling (MSEM). 

Methods 

This analysis employed a sample of 2,565 participants who self-identified as belonging to one of 

the five largest minority ethnic groups in England from Wave 3 (2011-2013) of the panel survey 

Understanding Society. Mental health was assessed using the GHQ-12 outcome measure. Social 

cohesion and racism were identified as potential mediators via a systematic review of prior 

research. Overall minority ethnic density was measured using 2011 Census data at the LSOA 



level. MSEM was employed to assess cross-level mediation paths and used to facilitate the 

measurement of social cohesion as a latent variable. 

Results 

Evidence was found for a mediation effect of racism between ethnic density and GHQ-12. 

Overall minority ethnic density was negatively associated with reporting racism, while reporting 

racism was associated with worse mental health. Social cohesion was measured as two factors, 

belonging and social capital at the individual-level, and as one factor at the area-level. Results 

for the social cohesion measures were more complex. At the individual-level, belonging was 

associated with better mental health. However, the one-factor measure at the area-level was not 

significantly associated with overall minority ethnic density. 

Conclusion 

This is the first study to apply a MSEM approach to the study of ethnic density effects. The 

results add further weight to the argument that protection from racism is one of the core 

explanations for the ethnic density effect. 
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Does cycling to work benefit mental health? An instrumental variable approach. 

 

Laurie Berrie*, Zhiqiang Feng, Tom Clemens, Lee Williamson, Chris Dibben, University of Edinburgh, 

United Kingdom  

Commuting is part of our daily lives and we spend an increasing amount of time doing it, 

however, only a small proportion of us cycle to work even when distances are short. Cycling is 

beneficial to both individuals and society; it is cheap, healthy and can be quicker than motorised 

transport and emits no pollutants or noise. Previous studies have linked commuting by bicycle 

with improved subjective well-being but these studies tend to use cross-sectional survey data 

which have small sample sizes and self-reported health measures that are subject to reporting 

bias. The potential for unmeasured confounding and reverse causation will also weaken any 

conclusions that might be drawn from analysis of such data. In contrast, our study uses linked 

administrative data to ask whether cycling to work benefits mental health. The Scottish 

population census provides commuting distance, commuting mode for 16-74 year olds working 

in Glasgow and Edinburgh in 2011 and links this to individual Prescribing Information System 

records for data on mental health prescriptions. Although there are complexities in determining 

causal effects from observational data, we employ an instrumental variable approach to address 

this using road distance from home to nearest cycle path as an instrument. We found a large 

negative effect of cycling to work on mental health prescriptions. The Scottish Government has a 

strategy for making the nation healthier; they would like to see walking and cycling as the most 



popular choice for shorter, everyday journeys. This work confirms the positive association 

between active commuting and mental health and provides further evidence in support of the 

expansion of cycling facilities and the promotion of active travel to encourage workers to shift to 

cycling to work. 
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Older adults living in US neighborhoods that were historically redlined reported less 

neighborhood walking: The 2017 National Household Travel Survey 

 

Lilah Besser*1, Diana Mitsova2, Lisa Wiese3, 1University of Miami Miller School of Medicine, USA,2Florida 

Atlantic University Department of Urban and Regional Planning, USA,3Florida Atlantic University 

Christine E. Lynn College of Nursing, USA  

Background:  Redlining was a discriminatory lending practice in the U.S. in the 1930s. 

Neighborhoods with more Black, working class, and immigrant residents were color-coded red 

on maps indicating higher investment risk, which negatively impacted mortgage 

attainment/homeownership for these groups and led to long-standing geographic segregation by 

race/ethnicity and socioeconomic status (SES). Limited studies have investigated health effects 

of living in historically redlined neighborhoods, particularly among older adults who rely more 

on their neighborhoods due to shrinking life space. We examined whether older adults living in 

historically redlined neighborhoods report less neighborhood walking and whether associations 

vary by race/ethnicity. 

Methods: Our sample included 4,651 ≥65 year-olds from the 2017 US National Household 

Travel Survey. Redlining scores for US Census tracts were: 1=”best”, 2=”still desirable”, 

3=”definitely declining”, and 4=”hazardous”. Linear regression tested associations between 

redlining score and self-reported neighborhood walking/day, controlling for demographics (e.g., 

age, income, race/ethnicity), neighborhood population density, and state. Models were also 

stratified by race/ethnicity. 

Results: Mean age was 73 years; 11% were Black, 75% White, 8% Hispanic, and 14% other 

race/ethnicity. Participants reported a mean of 7.1 minutes of neighborhood walking/day 

(SD=20.6) and 60% lived in redlined neighborhoods (scores=3 or 4). Greater redlining scores 

were associated with less neighborhood walking (estimates: 2 versus 1:-2.50, 95% CI:-4.96, -

0.05; 3 versus 1:-3.32, 95% CI:-5.82, -0.81; 4 versus 1:-2.76, 95% CI:-5.44, -0.07). After 

additionally controlling for neighborhood SES, the association for scores of 3 versus 1 remained 

significant (estimate:-2.58, 95% CI:-5.16, -0.00). After stratification, higher redlining scores (≥2) 

were associated with less neighborhood walking among Whites only.  



Conclusions: Older adults living in historically redlined neighborhoods reported less 

neighborhood walking. Future studies using larger, more diverse cohorts may elucidate if 

negative associations are also present for racially/ethnically diverse individuals. 
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Structural Racism in Housing in the United States: Measurement, Persistence and Meaning in the 

Context of Health Geography 

 

Kirsten Beyer*1, Yuhong Zhou1, Sima Namin2, 1Medical College of Wisconsin, USA,2Ryerson University, 

Canada  

Housing discrimination and racial segregation have a long history in the United States. These 

phenomena have captured the attention of American health geographers and others in the form of 

the recently digitized 1930’s Home Owners’ Loan Corporation (HOLC) residential security 

maps. As a newly available measure of historical “redlining” in an era with increasing interest in 

structural racism, these maps have become a popular visualization of Depression era mortgage 

lending risk patterns across American cities and have appeared in an increasing number of 

studies, including in association with health outcomes. However, not all studies have fully 

considered the nature of these maps and associated area reports, nor the conclusions that can be 

fairly drawn while using them analytically. Further, while numerous housing policies have since 

been instituted, including the Fair Housing Act and Home Mortgage Disclosure Act (HMDA), 

mortgage lending bias persists and contemporary metrics are less explored. We discuss the 

HOLC maps and the ongoing debate about their meaning and compare these historic maps to 

new measures derived from HMDA data to capture contemporary mortgage lending bias. We 

further examine relationships between both data sources and cancer outcomes. Results suggest 

strong and persistent racial and spatial patterns of economic disinvestment that appear to 

contribute substantially to ongoing health inequity in the US. Concerted and deliberate efforts 

will be needed to change these patterns. 
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308 

Perceived drivers of mistrust in public health recommendations during COVID-19 in Ghana  

 

Elijah Bisung*, Meshack Achore, Queen's University at Kingston, Canada  



Recent studies suggest that trust in government and public health experts is vital for acceptance 

of public health recommendations such as frequent handwashing, masks wearing, and physical 

distancing during the COVID-19 pandemic. It is increasingly clear that mistrust in public health 

recommendation partly affects efforts to slow down the spread of COVID-19 in many countries. 

The objective of this study was to identify perceived drivers of mistrust in public health 

responses to COVID-19 in Ghana, using concept mapping with a range of local stakeholders 

(n=21). The study was conducted between July and August 2020. Fifty-two items describing 

factors that influence mistrust in COVID-19 response were identified across eight themes. Out of 

eight clusters or themes that emerged, participants rated weak health system, distrust in 

politicians and state institutions, and politicization of response measures as the most important 

and prevalent drivers of mistrust . While media narratives of mistrust during the most recent 

Ebola outbreaks in West Africa and Congo DRC centered on cultural beliefs and poor 

knowledge, this study shows that such narratives are insufficient for understanding mistrust in 

public health recommendations during epidemics in Sub-Saharan Africa, at least in the case of 

COVID-19 in Ghana. This study demonstrates the need for global health experts to pay attention 

to structural forces and political processes in order to paint a fuller picture of mistrust during 

epidemics and pandemics. 
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The effect of cultural landscapes on mobility and wellbeing 

 

Amit Birenboim1, Pazit Ben-Nun Bloom1, Anna Bornioli*2, 1The Hebrew University of Jerusalem, 

Israel,2Erasmus Universiteit Rotterdam, Netherlands  

The literature indicates that cultural landscape can contribute to positive environmental 

experiences, and perceptions of happiness and wellbeing. However, much of the literature so far 

has focused on cultural landscape with which participants identify with (landscape of ingroup 

culture). The current study suggests that group identity and personal traits and attitudes may 

affect the way cultural landscapes are being perceived. Two experiments are presented to support 

this hypothesis. The first utilized a series of still images that simulated a walking trip in an urban 

environment. Participants in the experiment were randomly allocated to either neutral or Muslim 

(outgroup) environmental landscapes. The second experiment utilized AR technology to expose 

participants to ingroup national cues during a walking trip in a real-world environment. Results 

indicate that favorable appraisals of the environment are dependent on the type of cultural 

landscape, but they are also susceptible to personal attitudes such as tolerance and political 

stands. Differences in walking parameters of speed and acceleration were also recorded in the 

AR experiment, demonstrating the effect of cultural landscape on mobility. The findings suggest 

that engagements with cultural landscapes are likely to generate different environmental 

appraisals and behavior and to have a differential effect on wellbeing. 
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Landscape genetics of gastric cancer: mapping the co-evolutionary process of H. pylori and 

human host genetics in Honduras 

 

Katerina Brandt*, The University of North Carolina at Chapel Hill, USA  

Helicobacter pylori (H. pylori) is the primary risk factor associated with the development of 

gastric cancer. There is growing evidence that humans and H. pylori evolved together, and this 

coevolution modulates disease risk. However, when H. pylori ancestry mis-matches human host 

ancestry, there may be increased disease risk. In Western Honduras, a gastric cancer registry has 

collected data on gastric cancer cases and population based controls (n=3,000), including data on 

human genetics and behaviors, and infection with H. pylori. Gastric cancer rates in Western 

Honduras are among the highest in the world and with relatively isolated indigenous populations, 

making this a unique setting to study the coevolution of H. pylori and humans. 79 samples of H. 

pylori were taken from the study cohort and gene-mapped to yield H. pylori ancestry data. These 

H. pylori ancestry data and human host ancestry data were geocoded and analyzed using a spatial 

scan statistic (SaTScan). The results yielded that there are statistically significant clustering 

patterns of H. pylori ancestry in the region, especially in areas of indigenous populations (RR = 

5.91; p < 0.02). These results demonstrate that there may be sub-populations of H. pylori strains 

that are distributed across Western Honduras which may have evolved rapidly to more harmful 

strains. These findings support the need for more genomic analysis of H. pylori in Western 

Honduras and other areas where gastric cancer is highly prevalent to generate a deeper 

understanding of how much evolutionary mismatch between humans and H. pylori may 

contribute to the development of disease. Application of a landscape genetics lens to the disease 

ecology of gastric cancer yields a stronger understanding of the complex disease etiology 

resulting from host-pathogen interactions. 
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Quantifying heat-related mortality associated with the London urban heat island during the 2018 

summer heatwave 

 

Oscar Brousse*, Charles Simpson, Owain Kenway, Clare Heaviside, University College London, United 

Kingdom  

Cities are known to increase the local air temperature, particularly at night, and create the urban 

heat island (UHI) – a well-studied phenomenon in London. Nevertheless, providing a proper 



estimate of the summer heat-related mortality that is directly associated with the UHI is 

complicated. Often, urban climate modelling or observational studies are either focused on short 

periods, e.g., constrained to few days of heatwave, or lack spatial density and/or representativity 

of temperature measurements by having official weather stations placed outside cities or in open 

natural areas, like an urban park.  

In this study, we aim to make coherent spatio-temporal estimate of urban near surface air 

temperatures and associated heat-related mortality during the 2018 summer season and its 4 

heatwaves.  

To achieve this, we couple data on urban temperatures obtained via a high-resolution regional 

urban climate model and a dense citizen weather-station network. London’s UHI is estimated by 

running the urban climate model from June to August 2018 at 1 km horizontal resolution: first 

with, and then without the city. We then use the crowd-sourced observational data to bias-correct 

the model’s estimations. This way, we make sure to have a realistic estimate of the UHI in our 

domain of interest and to allow us to quantify the heat-related burden in terms of heat mortality 

due to the UHI. Lastly, using geospatial demographic data we are able to investigate multiple 

vulnerability factors in relation to heat exposure as a result of the UHI. 

Our study will provide key perspectives on the joint utility of modelled and crowd-sourced 

weather data for heat-related epidemiological studies, and lead to assessment of various 

interventions designed to reduce urban overheating. 
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Associations between objective measures of school and home nature exposure on children’s 

behavior problems 

 

Catherine Brown*1, Kimberly Clevenger2, Karin Pfeiffer1, Amber Pearson1, 1Michigan State University, 

USA,2Division of Cancer Control and Population Sciences, USA  

Research shows that visual green space and/or nature positively affects mental well-being 

although most of these studies analyzed adults and only consider residential visual exposure to 

nature. In addition to the home environment, children spend most of their waking time at school, 

so the classroom and schoolyard environments may also be important settings for 

greenness/nature exposure in this population. Here we investigate how visible nature at home 

and school impacts children’s behavioral and emotional problems. To understand the role of 

nature exposure at school versus at home on child mental health, we quantified objectively-

measured visual exposure to nature from the classroom, across the entire schoolyard, and from 

the front door view at home. Additionally, we sought to determine whether specific nature types 



(i.e., sky, grass, tree, shrub) influenced children’s behavioral and emotional problems. First, 

images of window-scapes were taken in fifteen classrooms in three East Lansing, Michigan 

elementary schools in May of 2019, and nature pixels were quantified using ArcGIS. Next, 

nature in the schoolyard was evaluated using two methods: by pixel quantification of aerial 

imagery and also as average greenness using NDVI. To quantify nature views at home, we 

compiled Google Street View images and quantified nature pixels. Last, guardians of children 

(n=90) completed the Brief Problem Monitor Parent Form (BPM-P), to quantify externalizing 

and attention behavior problems. We then fitted regression models to evaluate associations 

between various exposures to nature and behavioral and emotional problems, accounting for age, 

sex, and race/ethnicity. This initial study suggests that increased exposure to visible nature, both 

at home and school, could benefit children’s mental health. 
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Spatial-temporal analysis of area-level social and environmental factors of the COVID-19 

Pandemic in the city of Bremen 

 

Christoph Buck*1, Eva Kibele2, Malte Langeheine3, 1Leibniz Institute for Prevention Research and 

Epidemiology - BIPS, Germany,2Federal Statistical Office Bremen, Germany,3Senator for Health, Women 

and Consumer Protection, Germany  

Background: 

The spread of COVID-19 was strongly affected by social structures in the population, with 

higher incidence rates particularly in more deprived neighbourhoods. In Germany, spatial 

analyses so far used county-level data to infer on area-level factors of COVID-19, but socio-

economic or demographic clusters on the neighbourhood-level have not yet been investigated. 

For this purpose, we linked a comprehensive set of spatial information on socio-economic, 

demographic, urban, and environmental characteristics with spatially and temporally aggregated 

data on the COVID-19 pandemic to identify the neighbourhood-specific influence of small-scale 

factors in the city of Bremen, Germany. 

Methods: 

Spatial-temporal data on weekly COVID-19 incidences from March 2020 to December 2021 

were provided for statistical neighbourhoods within sub-districts by the federal Public Health 

Office Bremen. Data on socio-economic and demographic characteristics, built environment, 

common pollutants, and weather conditions were linked either regarding spatial units or time 

scale. Particularly, small-scale mobility flows of the population in terms of type and frequency 

were provided by Teralytics (Zürich, Switzerland) assessed by telecom network data to identify 

changes in mobility patterns compared to similar time periods prior to the pandemic. Federal or 

local measures against COVID-19 were considered using the Oxford stringency index. 



Geostatistical tools were used to detect spatial-temporal clusters of COVID-19. To 

estimate  neighbourhood-specific associations of small-scale characteristics and COVID-19 over 

time, local geographically weighted regression (GWR) will be applied to calculate spatial non-

stationary associations. 

Results:  

Preliminary analyses revealed clusters of high COVID incidences in more deprived areas in the 

second and third wave of the pandemic. Overall, unemployment rate and average living space 

per person were important risk factors for higher COVID incidences. 

Current analyses will provide detailed insights into area-specific key factors of the COVID-19 

pandemic and neighbourhood-specific effectiveness of federal or local countermeasures 

depending on mobility patterns.  
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Spatial inequalities in the availability and accessibility of healthcare services in the south-eastern 

region of Romania  

 

Alina Caloian*, University of Bucharest, Faculty of Geography, Romania  

Romania has achieved much progress in reforming the health care system; however, significant 

inequalities in healthcare coverage persist, particularly in rural areas. Many areas remain 

underserved, access to medical facilities is difficult, and the services do not correspond to 

populations needs. The study aims to examine the spatial inequalities in the availability of 

primary and tertiary health care services and measure the degree of accessibility of the 

population to healthcare services in south-eastern Romania. The study area overlaps a region, 

contrasting from a geographic, social and economic point of view. It includes six counties, with a 

total population of over 2 million people served by 41 hospitals and 1 162 GP Offices. We used 

spatial and statistical analysis to evaluate the degree of coverage and access to services. We used 

Network Analysis taking into account the spatial-temporal variables such as the transport 

network the length of the road segment, i.e. the driving speed and the estimated time. We found 

that access to GP offices is quite good in the cities and surrounding areas but reduced in rural 

areas overlapping Danube Delta or hilly regions. When analyzing access to tertiary care, 

inequalities are more evident affecting rural areas and different population groups (elderly 

population, unemployed, Roma population ). Therefore, strengthening health care services 

delivery and improving access to health care in rural areas or remote regions remain challenging. 
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A spatial microsimulation approach to understanding wellbeing in Aotearoa New Zealand 

 

Malcolm Campbell*1,2, Matthew Hobbs1,2, 1University of Canterbury, New Zealand,2GeoHealth Lab, New 

Zealand  

Globally, there is growing evidence indicating that wellbeing is not only important in its own 

right for individuals, but that countries that enhance wellbeing generate stronger and more 

sustainable economic growth. We aim to present a methodological framework and initial results 

focused mainly on the socio-economic, demographic and geographical determinants of wellbeing 

for a project that ultimately aims to simulate wellbeing indicators at small area geographies in 

Aotearoa New Zealand. 

  

Spatial microsimulation is a simulation technique that can be used for estimating the 

characteristics of a population by combining aggregate statistics, for instance, small area 

statistics from a national census, with smaller scale and more specific surveys, such as a national 

health survey or administrative data. Initial exploratory modelling is undertaken before 

algorithms combine and use this data to generate a synthetic population for an area that contains 

estimated characteristics from both data sources. Using spatial microsimulation techniques 

allows further modelling of detailed ‘what-if’ policy scenarios for people and places. By 

modelling likely ‘what-if’ scenarios, it is possible to better understand wellbeing across a 

heterogeneous range of people and places. 

  

Specifically, an important contribution of spatial microsimulation modelling is the ability to 

simulate user defined sub-groups in the population relevant to ‘what-if’ scenarios. For example, 

how does a proposed mental health policy impact on low-income young men aged 15 to 25 in 

deprived urban neighbourhoods as opposed to high-income women aged 65 to 80 in the least 

deprived rural neighbourhoods. This type of scenario analysis allows both a greater 

understanding of potential impacts and more precise targeting of scarce health resources to both 

the people and the places which would most benefit from a proposed policy.  
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Evidence informed advocacy: how can we best support the wellbeing of lupus patients in 

Canada? 

 

Francesca Cardwell*1, Susan Elliott1, Ann Clarke2, 1University of Waterloo, Canada,2University of Calgary, 

Canada  

The spread of health-related false information, unintentionally (misinformation) or deliberately 

(disinformation), can have serious consequences for trust in public institutions and their efforts to 

manage disease outbreaks. Exposure to mis/disinformation also presents distinct challenges for 

individuals with pre-existing conditions like systemic lupus erythematosus (SLE), as 

mis/disinformation spread through news/social media can complicate patient decision-making 

and exacerbate stress. The spread of mis/disinformation has been amplified during the COVID-

19 pandemic, as emphasized by The Lancet in their Report on the global epidemic of 

misinformation, or the ‘infodemic’ (Zarocostas, 2020). To increase understanding of how 

patients with pre-existing conditions access and trust health information, we surveyed Canadian 

SLE patients (n=845) recruited from six research cohorts and one advocacy organization. 

Participants completed an online survey regarding the sources of health information accessed in 

the 12 months preceding (pre-03/11/2020) and during the pandemic (post-03/11/2020). The 

percentage of patients accessing various sources of information, their preferred sources, and their 

level of trust in each source were compared pre- and post-03/11/2020. Adverse impacts to health 

due to accessing health information through news/social media were reported by 12% of 

participants. Although lupus specialists and family physicians were ranked as the most preferred 

and trustworthy sources, patients accessed these sources less frequently post-03/11/2020 (lupus 

specialists: 72.0% pre vs 57.8% post; family physicians: 59.6% pre vs 48.5% post), and accessed 

news media, a less trusted source, more frequently (44.6% pre vs 52.1% post). Although 

advocacy organizations are an accessible and reliable source, they were accessed less frequently 

pre (31.1%) and post (28.6%) compared with less trusted sources (e.g., news/social media), and 

trust in advocacy organizations decreased during the pandemic (54.2% pre vs 50.1% post). 

Exploring how advocacy organizations can better support patients is critical to mitigate the 

adverse impacts of exposure to mis/disinformation. 

 

Keywords: Systemic lupus erythematosus, Misinformation, Disinformation, Health communication, 
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Inequalities in children’s exposure to alcohol retailing in Scotland: a GPS study 

 

Fiona Caryl*1, Jamie Pearce2, Rich Mitchell1, Niamh Shortt2, 1MRC/CSO SPHSU, Institute of Health & 

Wellbeing, University of Glasgow, United Kingdom,2Centre for Research on Environment, Society and 

Health, School of GeoSciences, University of Edinburgh, United Kingdom  

Background 



Consumption of alcohol is a leading cause of harm in young people and increases the risk of 

alcohol dependence in adulthood. Pre-adolescence is a key formative period where attitudes 

towards alcohol are often shaped. Quantifying inequalities in exposure to alcohol within the daily 

environments of children may therefore help understand inequalities in behaviours seen later in 

life. 

Methods 

GPS mobility data were collected from a nationally representative sample of 10- and 11-year-old 

children (n=688, 55% female) in Scotland. Duration of children’s exposure to alcohol retailing 

was compared across income-deprivation quintiles along with the proportion of exposure 

occurring within 300m of each child’s home and school, and timing of exposure. 

Results 

The average child was exposed to alcohol retailing for 40.23 (25.35—55.10) minutes per week, 

of which 67% was from on-sales alcohol retailers. However, children in the most deprived areas 

experienced five times more exposure to off-sales alcohol retailers, and three times more 

exposure to on-sales alcohol retailers, than children in the least deprived areas. Children in 

deprived areas experienced 32% of their exposure within 300m of their homes compared to <7% 

for children from less deprived areas. Children from all income groups experienced most of their 

exposure to alcohol within 300m of their schools. Peak exposure occurred in the hours before 

and after school on weekdays, and around midday on weekends. 

Conclusions 

All children in Scotland experience daily exposure to alcohol retailing, most of which occurs 

within 300m of children’s primary schools. Children in the most deprived areas experience the 

highest levels of exposure, a socioeconomic gradient driven by greater exposure to off-sales 

retailers within 300m of children’s homes. Policymakers should consider the availability of 

alcohol in children’s daily environments, and the messages this sends during this formative life 

stage. 
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Making Space for Ceremony During Covid-19: Stories from the Lodge 

 

Jodi John1, Wendy Phillips1, Heather Castleden*2, Angela Mashford-Pringle3, Janice Hill1, Mark 

Dockstator4, Marc Calabretta2, 1Queen's University, Canada,2University of Victoria, Canada,3University of 

Toronto, Canada,4Trent University, Canada  



Ceremony has been central to Indigenous well-being since time immemorial. To this day, despite 

genocidal practices by the Canadian state, ceremonies continue to play a central role in 

sustaining life and good health for many Indigenous Peoples. In September 2020 amid the 

COVID-19 pandemic and ensuing nationwide and provincial restrictions on social, ceremonial, 

and religious gatherings, Ojibway ceremonial leaders in southeastern Ontario conducted an in-

person 12-day Celebration of Life ceremony. Through an action-oriented approach, our research 

team comprised of a culturally diverse group of Anishinaabe and Haudenosaunee Elders and 

Knowledge Keepers and Indigenous and non-Indigenous researchers explored the importance of 

ceremony in the livelihood and health of participants; the relationship between COVID-19 and 

ceremony; and the potential ramifications of non-Indigenous governmental decision making on 

Indigenous Peoples’ ceremonial life, health, and well-being. Sharing circles and conversations 

with participating ceremonialists made clear that ceremony is essential to their way of life and 

well-being. They identified ceremony as a powerful way to connect with self, identity, family, 

and community in the context of colonial attempts at annihilation and as a way to rebuild and 

restore both individual and community health. Many also voiced a sense of responsibility for the 

continuation of ceremony and Indigenous Knowledge in terms of honouring both past, present, 

and future generations. Despite the province’s lockdown restrictions, participants remained 

unwavering in their commitment to ceremony as a way of life. Our aim is to amplify the voices 

of those Indigenous ceremonialists who often go unheard, to support Indigenous autonomy over 

ceremony, health, and all domains, and to center culturally safe and community-led solutions, 

even those which may run counter to dominant public health discourse and protocols.  
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A SHARED Future (Achieving Strength Health, and Autonomy through Renewable Energy 

Development for the Future):  Exploring Intersectoral Partnerships for Healthy Lands, Healthy 

Peoples  

 

Heather Castleden*1, Diana Lewis2, Mary Beth Doucette3, Debbie Martin4, Jeff Masuda1, Hannah 

Neufeld5, 1University of Victoria, Canada,2University of Guelph, Canada,3Cape Breton University, 

Canada,4Dalhousie University, Canada,5University of Waterloo, Canada  

Anthropogenic climate change is the defining issue of our time. Of all the extractive natural 

resource industries operating across the Canadian landscape, non-renewable energy development 

and the combustion of fossil fuels are causing the most significant and irreversible climatic 

impacts. Indigenous peoples are often the first to experience the direct and indirect impacts of 

such extraction and development in their traditional territories. 

While the link between ‘healthy lands’ and ‘healthy people’ is only coming to light in the 

dominant discourse of western science, this knowledge has been understood, embodied, and 

taught in Indigenous contexts for hundreds of generations. As such, Indigenous peoples are 

positioned to take on leadership roles towards increasing our mitigative and adaptive capacities 



to climate change through renewable energy initiatives. This capacity for leadership requires 

support for Indigenous autonomy and self-determination through energy and food sovereignty, 

which in turn supports community health and well-being. From this premise, we formed a shared 

vision for an interdisciplinary and intersectoral research program called “A SHARED Future”. 

Our team’s programmatic research, which began in 2017, has revealed stories that exemplify the 

role of Indigenous knowledge in leading us toward ‘healthful environments’ through reconciling 

and healing our relations with each other as well as the land, air, and water around us. Indeed, 

our research program’s point of departure is the notion that renewable energy initiatives have the 

potential to be a platform for healing - if truth and reconciliation are at the heart of decision 

making and implementation. As we work with Indigenous communities across so-called Canada 

to realize this goal, our aim for this presentation is to share where we are at in our co-learning 

journey, sharing new and restored understandings of how our relationships to energy have a role 

to play in Indigenous health and wellbeing. 
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Social distancing as a public health intervention: mapping constraints for urban sub-Saharan 

Africa 

 

Heather Chamberlain*, Attila Lazar, Andrew Tatem, WorldPop, University of Southampton, United 

Kingdom  

Public health interventions intended to reduce infectious disease spread have been widely 

deployed throughout the COVID-19 pandemic. Despite near-global application of social 

distancing guidance, there has been little research into the feasibility of people adhering to these 

guidelines in different settings. Particularly in urban areas, high population densities and the built 

environment can act as constraints for social distancing. These can be compounded by socio-

economic factors, such as shared water or sanitation facilities, cramped communal areas or 

reliance on daily wages, making social distancing all but impossible in some settings. Informal 

settlements and slums can take various forms, but in urban settings are commonly overcrowded 

with facilities shared between households. In sub-Saharan Africa alone, it is estimated that over 

235 million people are resident in slums and informal settlements. If the assumption is made that 

all slums and informal settlements experience difficulties in social distancing, factoring this in 

while planning public health interventions is still challenging as their locations and extents are 

not routinely nor consistently mapped.  

This research leverages novel geospatial datasets to estimate and map social distancing 

feasibility for urban areas across the whole of sub-Saharan Africa. We explore the mapped index 

outputs, which show that within sub-Saharan African cities, high index values (indicating 

expected difficulty in social distancing) can be quite localised but are often associated with slums 



and informal settlements, with considerable variation in index values over short distances. 

Building on the mapped outputs for urban areas, for which index values were calculated for 

small spatial units, we also explore early results for a gridded index covering both rural and 

urban settings. The index provides new high-resolution insights into locations where social 

distancing requirements likely cannot be adhered to, in the context of both the ongoing COVID-

19 pandemic and longer term for future pandemic preparedness.  
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The effects of territory organization on the geography of healthcare pathways in hematological 

oncology. A case study in the region of Lyon (France) 

 

Milhan Chaze*, Université Clermont Auvergne, France  

Although the current health crisis has highlighted the limits of the French healthcare system, the 

question of improving patients’ healthcare and the relationship between patients and health 

professionals working at different geographical levels in patients’ care pathways is a much older 

issue. In France, the concomitant evolution of the population and of the healthcare supply has 

created a favorable context for thinking about improving patients' access to healthcare services 

and the management of their care pathways. This context leaded us to raise the issue of territory 

organization effects on patients' care pathways, both in their socio-demographic aspect and in 

that of the healthcare supply. 

This communication will address this issue through the case of the care pathways of patients 

treated at Léon Bérard Hospital in Lyon (France) between 2018 and 2019 for hematological 

cancers (leukemia, lymphoma or myeloma). The aim of this work was to analyze the 

relationships between territorial characteristics (urban hierarchy and network, communication 

network, spatial organization of healthcare services) and patients’ healthcare pathways in order 

to understand how territory organization impact patients’ mobility, in addition to their treatment 

protocol. We started from the assumption of territorial effects on patients’ mobility. In order to 

test this hypothesis, we implemented a three-step methodological approach: 

1. A statistical and cartographic analysis of territories characteristics and their healthcare supply 

relating to the care pathways for hematological cancers. 

2. An analysis of the characteristics and spatial behavior of 418 patients treated for 

hematological cancer at Léon Bérard Hospital in 2018 and 2019, based on data provided by Léon 

Bérard Hospital. 

3. A comparison between patients’ behavior and territories characteristics that enabled us to 

establish a typology of territories according to the medical and paramedical care of patients. 
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Early life exposure to air pollution, cognitive ability and social mobility: Analysis of the Scottish 

Longitudinal Study Linkage to the Scottish Mental Survey 1947 

 

Mark Cherrie*1, Lynne Forrest2, Tom Clemens2, Chris Dibben2, 1Institute of Occupational Medicine, 

Edinburgh, EH14 4AP, UK, United Kingdom,2School of Geosciences, The University of Edinburgh, 

Edinburgh, EH8 9XP, UK, United Kingdom  

Exposure to air pollution is increasingly being considered an important factor in cognitive 

development and decline. However a focus on cognitive outcomes understates the societal cost 

of high air pollution. By considering air pollution as a barrier to social mobility, we can better 

estimate the long term contribution of air pollution to health inequalities. 

The aim of the study was to determine whether early life exposure to PM2.5 was associated with 

lifetime social mobility, and whether this relationship was mediated by early life cognitive ability 

and long term limiting illness (LTLI).  

Data from a novel administrative data linkage between the 1939 register index data, the Scottish 

Mental Survey 1947 (SMS1947), the Scottish Longitudinal Study (SLS) was used. The resulting 

dataset (SLS 1936 Birth Cohort; N=1,451) enabled the linkage of modelled 1935 PM2.5 

exposure data to the participant’s age 3 address. Occupational information for the participant’s 

family in 1939 (age 3) and the participant in 1991 (age 55) were converted to the same scale 

(CAMSIS), and the difference calculated to create a continuous measure of social mobility. To 

test for mediation by early life cognitive ability and adult LLTI, a structural equation model was 

developed with age, sex and urban location as additional covariates. 

An upward social mobility was observed between the two time points (+10.8 ± 15). Early life air 

pollution was associated with lifetime social mobility; this was mediated by cognitive ability at 

age 11, but not long-term limiting illness. For every 10 ug/m3 increase in childhood PM2.5 

exposure there was a -0.22 (SE=0.06) adulthood social position score (45.8 ± 14.2). Sensitivity 

analyses, varying the sample used, did not affect the main findings.  

This study provides evidence that childhood exposure to air pollution could have lifelong health 

impacts and exacerbate inequalities through the reduced capability for upward social mobility.  
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Potential spatial accessibility to cardiovascular hospitals in Romania  



 

Alexandra Cioclu*, University of Bucharest, Faculty of Geography, Romania  

Cardiovascular diseases represent the leading cause of death globally. Romania registered the 

highest mortality rate due to circulatory system diseases in the EU. The Romanian healthcare 

system has to adapt to the population needs. Therefore, all health facilities providing 

cardiovascular care must be appropriately available and accessible to those who need their 

services. This study aimed to measure the potential spatial accessibility to cardiovascular 

hospitals in Romania; there are 163 cardiovascular hospitals, out of which 84 can provide 

complex medical assistance. We measured the potential access to the nearest hospital providing 

cardiovascular care using API (Application Program Interface) and considered car transportation 

mode. First, we measured the potential accessibility to all hospitals in Romania with a cardiology 

unit, and then we measured the potential accessibility to hospitals that offer complex care. Three 

different time slots were considered (7:00-9:00 AM, 5:00-7:00 PM and 10:00-12:00 PM) to 

differentiate the time frames affected by traffic congestion from those unaffected. Although there 

are many cardiovascular hospitals in Romania, the potential accessibility varies across the 

country. In the case of 23% of the population, it would take longer than 60 minutes to reach the 

nearest hospital. The population residing in mountainous areas, Danube Delta and other remote 

rural areas is the most affected. The results can support local authorities to optimize hospital 

access and planning health resources. 
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The association between geographic availabillity of alcohol and tobacco products and their 

consumption: A supply demand approach 

 

Tom Clemens*1, Peter Lekkas1, Niamh Shortt1, Jamie Pearce1, Rich Mitchell2, Chris Dibben1, Carol Emslie3, 

Elena Dimova3, 1University of Edinburgh, United Kingdom,2University of Glasgow, United 

Kingdom,3Glasgow Caledonian University, United Kingdom  

Smoking and alcohol use is a leading cause of illness and death and there is increasing evidence 

of an association between geographical availability of these products and their consumption. 

However, it remains difficult to determine whether the relationship is driven by demand (i.e. 

availability being driven by existing demand for products) or supply (availability itself driving 

demand). Distinguishing between these two explanations is important for policy because it is the 

supply pathway that provides supporting evidence for reducing availability specifically. In this 

paper we approach this using two data sources. 1) aggregated area-level Scottish survey data on 

alcohol and tobacco related behaviours and wider known risk factors (from surveys spanning 

2010-2020) and 2) data on geographical availability based on the specific location of outlets 

selling tobacco and licensed to sell alcohol over multiple periods (2012, 2016 and 2020). We use 

a two-stage modelling approach to exploit random longitudinal variation in retailer location. In 

stage 1, we isolate the demand side pathway by predicting tobacco and alcohol behaviours in the 



first period of our study period (2009-2012) on the basis of known risk factors including 

deprivation, socio-economic position, age and sex. The residuals from this model constitute area-

level indicators of what we call “over- or under-supply” (which can be understood as supply of 

alcohol and tobacco products that are higher or lower than would be expected given the 

underlying risk factor profiles of each area). In stage 2, we then examine associations between 

availability and consumption in the period 2013-2020 controlling for this “over- or under-

supply” measure from the earlier period. In the presentation I will present preliminary findings 

and discuss the need for policy-makers to address the availability of tobacco and alcohol 

products in order to achieve the goal of reducing consumption. 
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Modification by Multiple Community Social Stressors in Air Pollution-CVD Associations  

 

Jane Clougherty*1, Ellen Kinnee2, Jamie Humphrey3, 1Drexel University Dornsife School of Public Health, 

USA,2University of Pittsburgh, USA,3RTI International, USA  

Introduction  

A growing literature explores variation in pollution susceptibility by chronic psychosocial 

stressors (e.g., poverty, violence). It is less explored, however, whether the confluence of 

multiple stressors – clustered in minority and lower-income urban communities via segregation 

processes – may compound susceptibility, or confound observed modification by any one 

stressor. 

Methods  

We examined modification by multiple community stressors on relationships between spatio-

temporal pollutant exposures and risk of cardiovascular (CVD) event in New York City, using 

conditional logistic regression in case-crossover, with time-stratified referent sampling. We used 

exhaustive data on all inpatient (admitted) CVD events presenting at NYC emergency 

departments from 2005-2011 (n = 837,523), fine-scale spatial maps for PM2.5, NO2, SO2, and 

O3 from NYC Community Air Survey, and daily EPA pollution and NOAA weather data.   

A range of stressor indicators were drawn from Census and administrative databases, examined 

against focus group and survey data to confirm relevance to residents’ stress experience. Due to 

concern about stressors clustering by race and ethnicity (i.e., non-random assignment into tracts), 

we adjusted year-round models (NO2 and PM2.5) for modification by tract composition. 

Results  



Testing stressors individually, we found significant associations between NO2 and CVD risk 

only in communities in the highest quintile of violent crime, felony assault, poverty, or 

socioeconomic deprivation (SDI); associations in all other quintiles crossed the null, as did 

associations for all other pollutants. 

In models including separate interaction terms for violent crime and SDI, NO2 was associated 

with significant increases in CVD risk in all quintiles. Associations for NO2 modestly increased 

across quintiles of increasing violence, but not SDI.  

Conclusions 

Observed patterns of modification differed substantially when including multiple stressors 

modifiers, increasing observed NO2-CVD associations overall. These results suggest a need to 

capture community stress experience more holistically, to reduce confounding across stressors 

which may dampen observed pollutant-health associations and modification. 
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Micro-Geographies of Everyday Vaping Exposures Among Canadian Teens 

 

Stephanie Coen*1, Kendra Nelson Ferguson2, Danielle Tobin2, Timothy-Jireh Dela Cruz1, Laila Girum2, 

Rebecca Haines-Saah3, Tanya Iwas2, Bhargav Kandlakuti2, Aliana Manji2, Purushoth Megarajah2, Ricardo 

Soto Canales2, Terry Spencer4, Jason Gilliland2, 1University of Nottingham, United Kingdom,2Western 

University, Canada,3University of Calgary, Canada,4London District Catholic School Board, Canada  

The increase in vaping (e-cigarette use) among youth in Canada and elsewhere has become a 

serious public health concern. Among teens in Canada (16-19 years), vaping prevalence 

increased from 29.3% in 2017 to 40.6% in 2019. The 2019 Canadian Tobacco and Drug Survey 

found that among youth aged 15-19, 87% had vaped nicotine and 40% had vaped cannabis in 

past 30 days. The history of failed tobacco cessation and substance use campaigns targeted at 

youth has shown that effective health promotion begins with evidence that centres young 

people’s experiences in meaningful ways. The “Teens Talk Vaping” project sought to co-

produce research about teen vaping with teens to inform the development of evidence-based 

vaping education materials in collaboration with health authority and school board partners. Our 

participatory approach included a capacity-building programme to train teen team members to 

contribute to the project as ‘co-researchers’, equipping them with the research skills necessary to 

contribute to all phases of the project, from data collection through to knowledge translation. 

Paired with adult team members, teen co-researchers facilitated 7 online focus groups with teens 

(n=17) from across Canada, including teens who vaped and those who did not, to better 



understand how vaping features in their everyday environments. Using thematic analysis to 

identify micro-level codes and build higher-order themes across transcripts, our findings reveal 

the extent to which exposure to vaping is deeply embedded and normalised in the everyday 

micro-geographies of Canadian teens across school environments, online spaces, and social 

settings. We conclude by sharing some of the creative ways our team has worked to ensure these 

findings are shared more widely with teenagers, including a short film and an Instagram 

campaign.  
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Communities left behind: Examining the scope, community characteristics, and livability 

implications of public school closures in Ontario, Canada 

 

Patricia Collins*, Queen's University, Canada  

Public schools have long been recognized as essential elements of complete, liveable 

communities. And yet, they have been permanently closed across Canada, particularly in the 

province of Ontario, owing to declining student enrolments and public funding formula that is 

tied to such enrolments. Decisions to close public schools in Ontario are made by regional-level 

school boards, based on guidelines developed by the provincial government. These guidelines 

direct school boards to assess the potential impacts of closures on student learning opportunities 

and school boards' budgets, despite pleas from local stakeholders for more comprehensive 

analyses of the consequences of closures on surrounding communities. Indeed, school closures 

have been met with outrage from rural and inner-city residents who feel their communities are 

being disproportionately targeted by these decisions.  

Despite the turmoil that school closure decisions often generate, little is known about the 

characteristics of communities in which school closures have occurred, or of what happens to 

closed school sites. This study documents the geographic and socio-demographic characteristics 

of the communities in which public schools have closed in Ontario, as well as the current use of 

the properties since the closures took place.  

Since 2010, 404 public schools in Ontario were permanently closed. When compared with open 

schools (n=4,827), closed schools were more commonly located in small- to mid-sized cities and 

rural communities, and in areas with high levels of material and social deprivation. Fewer than 

20% of closed schools were repurposed for community use, and over one-third remain vacant, 

offering limited to no use value for the public-at-large compared to their previous status as public 

schools. These findings have important equity-related implications for the communities left 

behind, since their limited resource base and high concentrations of vulnerable populations pose 

even greater challenges for residents dealing with the loss of these critical public assets.  
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Projections of future dengue risk in Southeast Asia under scenarios of global environmental 

change 

 

Felipe Colón-González*1,2,3,4,5, Rory Gibb1,5, Kamran Khan6, Alexander Watts7, Oliver Brady1,5, Rachel 

Lowe8,9,10,11,5, 1Department of Infectious Disease Epidemiology, London School of Hygiene & Tropical 

Medicine, United Kingdom,2School of Environmental Sciences University of East Anglia, United 

Kingdom,3Data for Science and Health, Wellcome Trust, United Kingdom,4Centre on Climate Change & 

Planetary Health, London School of Hygiene & Tropical Medicine, United Kingdom,5Centre for 

Mathematical Modelling of Infectious Diseases, London School of Hygiene & Tropical Medicine, United 

Kingdom,6BlueDot, Canada,7ESRI, Canada,8Barcelona Supercomputing Center, Spain,9Catalan Institution 

for Research and Advanced Studies, Spain,10Department of Infectious Disease Epidemiology, London 

School of Hygiene & Tropical Medicine, Spain,11Centre on Climate Change & Planetary Health, London 

School of Hygiene & Tropical Medicine, United Kingdom  

Dengue is one of the most important vector-borne emerging global threats. Its recent spread has 

been attributed to multiple factors, including increased urbanisation, human movement, and more 

favourable climate conditions. Public health decision-makers need robust estimates of how 

dengue risk might change in the long-term to plan effective control and mitigation strategies. We 

predict the effect of multiple global change phenomena on future dengue risk over the period 

2020–2099 across Southeast Asia, one of the worst affected regions globally. We find between-

scenario consensus that dengue incidence will rise in the short term, peak sometime this century 

then decline likely below historical levels before the end of the century. Substantial geographic 

heterogeneity is observed in the direction and magnitude of expected changes. These changes are 

underscored by the emerging importance of high population density areas where dengue burden 

will rise from 35% to 49% of all cases. Climate, GDP, within-country mobility, international 

travel and population growth are projected to undergo substantial change over the next decades, 

with different consequences for dengue risk. Increases in temperature, number of consecutive dry 

days, population density, and international travel increased dengue risk while increasing GDP 

and within-country human mobility reduced the risk. Accounting for the combined effects of 

climatic and non-climatic factors is crucial for a better understanding of the potential effects of 

climate change on future dengue risk. Future changes in dengue risk are likely to be the result of 

a complex interplay between increasing climate suitability, increased urbanisation and human 

mobility, and stronger economic growth. Urban sprawl and increased international air travel may 

act synergistically with climate change resulting in higher risk. Economic development might 

enable reductions in risk. Our findings provide more detailed understanding on the relative role 

of global determinants of dengue risk to help guide mitigation actions. 
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Climate change and mental health: experiences of undergraduate students 

 

Madison Cooper*1, Nicole Yantzi2, 1University of Alberta, Canada,2University of Toronto Mississauga, 

Canada  

The American Psychological Association has recognized ecological grief and anxiety, grief and 

worry about experienced or anticipated ecological changes, as part of the mental health impact of 

climate change. The mental health impacts of climate change have been studied amongst specific 

populations such as those working in the environmental field, Indigenous Peoples, and now 

increasingly, youth. An undergraduate thesis completed in 2019 was shaped by existing 

information on ecological grief, a gap in the peer-reviewed literature on ecological grief in 

undergraduate students, and personal experiences and discussions about the psychological 

impacts of environmental course materials. The research examined whether post-secondary 

students at Laurentian University in Sudbury, Ontario, specializing in studies focused on the 

environment were experiencing heightened levels of climate-related stress, specifically, eco-

anxiety, subclinical depressive emotions, hopelessness, and ecological grief. 

Results show that while most undergraduate students were experiencing ecological grief, those in 

environmental programs experienced more significant and frequent symptoms, including a small 

but concerning number of students who admitted to self-medicating to deal with the symptoms of 

ecological grief. Given these results, supports must be developed to help students cope with their 

grief and anxiety. Pedagogically, instructors must not only think about how to teach climate 

change effectively, but they must also consider how to help students deal with the emotional and 

psychological responses and stress associated with the material. Recommendations from 

participants included developing a variety of supports and resources such as using social media 

as an informal support community, having professors provide time for journaling and other 

reflective activities and a peer mentor program. To pursue study and work addressing climate 

change students need to acknowledge their grief and mourning and determine ways to remain 

hopeful. 
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Environmental Health Perceptions, Practices and Educational Preferences among Reproductive-

aged Women in Canada 

 

Eric Crighton*1, Erica Phipps2, Karen Phillips3, Marg Sanborn4, Graeme Smith5, 1Department of 

Geography, Environment and Geomatics, University of Ottawa, Canada,2Canadian Partnership for 

Children’s Health and Environment, Canada,3Interdisciplinary School of Health Sciences, University of 



Ottawa, Canada,4Department of Family Medicine, McMaster University, Canada,5Department of 

Obstetrics & Gynecology, Queens University, Canada  

There is robust evidence linking prenatal exposures to common environmental toxicants such as 

lead, pesticides, Bisphenol A and second-hand smoke, to a variety of negative reproductive and 

developmental health outcomes. Problematically, health care providers (HCPs) do not routinely 

counsel patients about these toxicants despite evidence of risks. In an effort to understand factors 

that promote and inhibit the uptake of prenatal environmental health preventive care activities, 

and inform the development of educational strategies, the Prenatal Environmental Health 

Education (PEHE) Collaboration launched a program of research involving reproductive aged 

women and prenatal HCPs. This presentation will focus on one aspect of this, namely a national 

survey of reproductive aged women (n=1951). The survey was administered using an on-line 

panel with quotas applied by region, age group, visible minorities and Indigenous 

populations.  Preliminary findings indicate that most participants (86.8%) agree/strongly agree 

that women can increase the chances of having a healthy child by taking actions to reduce 

exposures, and almost 57.3% reported doing so through actions such as using natural cleaning 

products and cosmetics.  Almost 40% reported wanting to take actions but were unable to due to 

barriers including cost (52.7%) and lack of awareness of safer options (39.5%). A quarter 

(25.0%) reported never having heard or read about environmental hazards that could harm their 

pregnancy/child and 32.0% did not remember if they had.  Of those who did hear or read 

something, the internet, friends/family, and social media were the most common sources. 

Twenty-seven percent of all respondents indicated that they had discussed environmental health 

concerns with an HCP.  Of those with concerns who had not, reported barriers included the belief 

that concerns would be dismissed (63.1%) or that HCPs would not have the information needed 

(44.1%).  Further results and practice implications will be discussed. 
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Altering consumer practices, facing uncertainties, and seeking stability: Canadian news media 

framings of international retirement migrants during the COVID-19 pandemic 

 

Valorie Crooks*, Jessica Tate, Jeremy Snyder, Simon Fraser University, Canada  

International retirement migration involves the seasonal relocation of older adults to destinations 

abroad. For Canadians, this is typically done to escape winter at home in favour of warmer 

weather elsewhere. In this presentation we explore how Canadian newspapers chronicled the 

changes associated with managing the COVID-19 pandemic in Canada, including border 

measures and calls to avoid non-essential travel, and how they impacted international retirement 

migrants and their movements. We specifically present the findings of a framing analysis 

conducted of 187 newspaper articles published in 2020 identified through the Canadian 

Newsstream Database. The framing analysis identified three ways in which Canadian 

international retirement migrants were discussed in relation to the pandemic and the changed 



spatio-temporal realities that affected their transnational movements. First, they are a group who 

altered their consumer practices, which had economic impacts at home and in their usual 

seasonal destinations. Second, they are a group who faced considerable uncertainty with regard 

to travel and movement, among other things, as the pandemic unfolded in 2020. Finally, 

Canadian international retirement migrants sought stability in a number of ways, both in terms of 

their social networks and living arrangements at home and abroad. While the COVID-19 

pandemic at its core is a global public health crisis, we found there was little consideration given 

to Canadian international retirement migrants’ health in the articles we reviewed as opposed to 

their roles as economic and social actors.  
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Demystifying Traffic-Related Air Pollutants under a Highway Bridge 

 

Siliang Cui*, Matthew Adams, University of Toronto Mississauga, Canada  

Parks are well known for the numerous health and social benefits they provide. To reclaim 

unused urban space, the Bentway Park, which connects Lake Ontario to the downtown business 

district in Toronto, Canada, opened in 2018 under the Gardener Expressway, which is used by 

about 140,000 of vehicles on weekdays. The park is expected to foster physical activity and 

social gatherings, according to city planners and municipal authorities. 

Previous studies have found that exposure to traffic-related air pollutants (TRAP) near roadways 

can lead to adverse health effects, including lung disease, central nervous system disorders, and 

the development of childhood asthma. This study hypothesizes that users of the Bentway Park 

may be at an even higher risk of exposure due to the park's proximity to the Expressway, because 

of the atypical air pollutant deposition and dispersion patterns as follows. First, because some 

TRAPs are heavier than ambient air, they fall from the highway bridge and land on the ground, 

increasing population exposure for park users. Second, due to poor air dispersion and limited 

pollution ventilations surrounded by the highway bridge and dense urban landscape, some 

TRAPs may become trapped beneath the highway bridge.  

The objective of this research is to quantify how traffic-related volatile organic compounds 

(VOCs) emissions differ in terms of concentration between below-road parks and ground-level 

parks with the same land use but no overhead roadways. The under-road park will be the 

Bentway Park, and the control park will be June Callwood Park, which is next to the Gardener 

Expressway but on the same elevation. Air canister sampling is undertaken using EPA Method 

TO-15A, we will focus on 43 VOC species that are emitted in vehicle exhaust and post health 

risks. Gas Chromatography – Mass Spectrometry is used to analyze VOCs. 
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Lessons from civil society organizations supporting vulnerable populations in Rio de Janeiro 

during the COVID-19 pandemic 

 

Rodrigo Curty Pereira*, Susan Elliott, University of Waterloo, Canada  

Brazil experienced some of the highest rates of COVID-19 in the world. This was complicated 

by the fact that 35 million of its citizens have limited access to water, a primary resource 

necessary to stem the spread of this infectious disease. In many cases, civil society organizations 

(CSO) intervened to address these limitations. This study explores how CSOs in Rio de Janeiro, 

Brazil, helped populations struggling with access to water, sanitation, and hygiene (WASH) 

during the COVID-19 pandemic, and what coping strategies might be transferable to similar 

contexts. In-depth interviews (n=15) were conducted with representatives from CSOs working 

directly with these vulnerable populations in the metropolitan region of Rio de Janeiro. Thematic 

analysis of the interview transcripts revealed that the COVID-19 pandemic exacerbated pre-

existing social inequities among vulnerable populations, undermining their ability to protect their 

health. CSOs implemented emergency relief aid to meet populations’ needs for basic services, 

such as food, water, and basic health care. A major challenge was the counterproductive actions 

of public authorities who promoted a narrative that diminished the risks of COVID-19 and the 

importance of complying with non-pharmacological interventions. CSOs fought this narrative by 

promoting sensitization among vulnerable populations and partnering with other stakeholders in 

networks of solidarity, playing a vital role in the distribution of health-promoting services. These 

strategies are transferrable to other contexts where state narratives oppose public health 

understandings, particularly for extremely vulnerable populations. 
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The complexities of suicide: A multilevel survival analysis examining individual, familial and 

neighbourhood determinants of suicide risk across Denmark 

 

Megan Davies*1,2, Clive Sabel2,3,4,5, Henriette Horsdal2,4,6, Sussie Antonsen2,6, Carsten Pedersen2,4,6, 
1Section of Epidemiology, University of Copenhagen, Denmark,2Big Data Centre for Environment and 

Health, Aarhus University, Denmark,3Department of Public Health, Aarhus University, Denmark,4Centre 

for Integrated Register-based Research, CIRRAU, Aarhus University, Denmark,5Health Research Institute, 



University of Canberra, Australia,6National Centre for Register-Based Research, Aarhus BSS, Department 

of Economics and Business Economics, Aarhus University, Denmark  

Risk factors of suicide are complex and nuanced, and whilst individual and familial factors have 

been well established, the role of place and neighbourhoods is less clear. We aimed to identify 

more detailed risk factors for suicide in Denmark partitioned at the individual, familial and 

neighbourhood level.  

We used Danish register-based data to identify individuals born in Denmark from 1980-2015 

with information including parental psychiatric diagnoses and socio-economic indicators, 

allowing for neighbourhood clustering. During this period there were 1723 cases of suicide in the 

Danish population. We fit a multilevel survival model, with individuals nested in 

neighbourhoods to examine suicide risk, accounting for individual, familial and neighbourhood 

determinants.  

Parental mental health, particularly maternally, and previous suicide attempts were associated 

with suicide risk and remained significant after socio-economic adjustment. Whilst we found that 

suicide risk did not vary between Danish neighbourhoods, detailed neighbourhood characteristics 

affected suicide risk, with the proportion of individuals in unemployment having the largest 

effect on increased suicide risk, and neighbourhoods with a higher proportion of foreign born 

individuals having a protective effect against suicide. When we stratified neighbourhood 

indicators by sex, suicide risk in men was more pronounced than for women, with residential 

transience, unemployment and no car ownership having the greatest increased risk estimate.  

Familial and neighbourhood characteristics associated with an increased risk of suicide in this 

study reinforce the importance that an individual’s home and neighbourhood environment can 

have on mental health. Suicide prevention policies might consider implementing strategies that 

also take into account neighbourhood characteristics on a more local level, that may increase the 

risk of suicide in vulnerable individuals and particularly men. 
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Couples’ reproductive decision-making and the role of gender, power and reproductive 

autonomy in the Netherlands. 

 

Billie de Haas*, Population Research Centre, University of Groningen, Netherlands  

Research shows that, on average, Dutch women tend to have higher desired fertility than men, 

and that they do not always achieve their individual desired fertility. However, only a few studies 

have focused on individual reproductive autonomy in relation to couples’ reproductive decision-

making in the Netherlands. The objective of this study is to better understand couple’s 



reproductive decision-making processes in the Netherlands with specific attention to the role of 

gender, power and reproductive autonomy.  

Cultural schema theory and the dyadic partner-schema model are utilized to understand how 

couples jointly construct their reproductive decision-making process. Data collection takes place 

between Autumn 2021-Spring 2022. So far, 9 dyadic in-depth interviews have been conducted: 8 

male-female couples and 1 female-female couple; aged 26-46 years old; no children (N=2), 1 

child (N=3), 2 or more (N=4). Interviews are video recorded to observe couples’ dynamics 

during the interviews, and the audio recordings are transcribed verbatim. Data is analysed using 

grounded theory.  

Preliminary findings show that couples’ desire for children changes over the course of their 

relationship, and that discrepant desires within a couple can be a sensitive topic. The “heart’s 

desire” for another child by one partner is often met with concerns from the other partner related 

to tiredness, not having enough time for themselves, and physically and mentally not having the 

energy or ability to care for an additional child. Various couples indicated how previous life 

events have helped them to learn how to communicate about this issue. Gendered power 

inequality was found when male partners took a firm or more ‘rational’ position, or when female 

partners had stronger communication skills or more topical knowledge. In some cases, non-

verbal behaviour, such as not using contraception during sexual intercourse, has been interpreted 

by the desiring partner as consent for wanting another child. 
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COVID-19 and mental health: the impact on residents from small and rural communities in 

Ontario, Canada 

 

Leith Deacon*, Wayne Caldwell, Sara Epp, Silvia Sarapura, University of Guelph, Canada  

The COVID-19 pandemic has had wide ranging impacts on all segments of society. However, 

while research has examined the impacts of COVID-19 on individuals, economies, and 

organizations, it has largely focused on urban concerns. Based on a quantitative survey 

N>25,000) that was distributed in Fall 2021, this presentation will highlight the how COVID-19 

has impacted residents of rural and small communities across Ontario, Canada. Specific attention 

will be focused on data that illustrates the critical relationship(s) between mental health, gender, 

income, employment, access to resources, and geography. Results can be used to inform policy 

and program decisions at the local, regional, and national level and demonstrate the need to 

employ a diversified response to disruptive events. 
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Modeling the Role of Geography on Survival Outcomes for Children with Birth Defects 

 

Eric Delmelle*, University of North Carolina, Charlotte, USA  

Background.  Children with BDs are more likely to have chronic development, physical, 

emotional or behavioral conditions. BDs are the leading cause of infant mortality. Survival rates 

vary by the type of defects but are also influenced by several factors including gestational age at 

birth, size at birth, type of defect and other socio-demographic factors, such as maternal race and 

ethnicity. Less known however is the role of place of residence (e.g. urban, rural) and geographic 

barriers to health services (i.e. proximity) on elevated mortality risks.  

Objective. In this presentation I will examine whether geographic residence (urban, rural) and 

proximity to care (as measured in distance) is associated with varying levels of mortality risks 

for children with BDs.  

Methods. This is applied on a retrospective cohort study of children born with BDs in Florida, 

pooled from the Florida Birth Defects Registry (FBDR) and Agency for Health Care 

Administration (AHCA).  I present results of the Kaplan-Meier method to calculate cumulative 

survival probabilities and Cox proportional hazards models to estimate mortality risks for each 

BD. I will examine the effects of selected maternal, child, system characteristics and geography 

on survival. 

Results will improve our understanding on the role of place on survival for children with birth 

defects.  
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Neighborhood drivability and diabetes incidence in Toronto, Canada 

 

Nicole den Braver*1, Joline Beulens1, Fangyun Wu2, Ghazal Fazli3, Peter Gozdyra4,2, Nicholas Howell5, 

Jeroen Lakerveld1, John Moin5, Femke Rutters1, Johannes Brug6, Rahim Moineddin5, Gillian Booth3,5, 
1Amsterdam University Medical Centers, Netherlands,2The Institute of Clinical Evaluative Sciences, 

Canada,3MAP centre for Urban Health Solutions, Canada,4Li Ka Shing Knowledge Institute, 

Canada,5University of Toronto, Canada,6National Institute for Public Health and the Environment, 

Netherlands  



Background:  Reliance on cars contributes to physical inactivity, and therefore may be a risk 

factor for type 2 diabetes. We investigated whether living in neighborhoods that are highly 

conducive to driving is associated with an increased incidence of diabetes.  

Methods: Working age adults (20-64 yrs) who were living in Toronto, Canada on April 1st 

2011, were followed over 6 yrs for incident diabetes using a validated algorithm based on 

hospital records and physicians’ services claims. For neighborhood drivability, we used a novel 

index capturing three factors of the built environment: urban sprawl, pedestrian unfriendliness 

and parking options. Cox regression was used to examine the association between neighborhood 

drivability quintiles (Q) and diabetes incidence, adjusting for age, sex, income, ethnicity, 

immigration status and comorbidity, and censoring for death.  

Results: Among 1,473,994 individuals in our sample (mean age 40.9±12.2, 48.5% male), 77,835 

developed diabetes. Overall, there was a direct relationship between drivability and diabetes 

incidence, however the magnitude of this effect varied by age and income. Among young adults 

(20-34 yrs), those living in the most drivable neighborhoods (Q5) had a 58% higher incidence of 

diabetes (adjusted HR: 1.58 (95%CI: 1.47-1.69)) relative to those in the least drivable 

neighborhoods (Q1), whereas the same comparison in older adults (55-64 yrs) yielded smaller 

differences (HR: 1.31 (95%CI: 1.26-1.36)). High drivability was most strongly associated with 

diabetes risk in the middle income neighborhoods with 96% increased risk for young residents 

(HR:1.96 (95%CI: 1.64-2.33) and a 46% increased risk for older residents (HR: 1.46 

(95%CI:1.32-1.62). Associations between drivability and diabetes incidence were significant but 

of a lesser magnitude in low- and high-income neighborhoods.  

Conclusion: In our setting, neighborhood drivability is a risk factor for the diabetes incidence 

among working age adults, especially younger, middle-income populations.  
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Using evidence from the Christchurch Health and Development birth cohort study to improve 

our understanding of the links between greenspaces and mental health: preliminary findings  

 

Bingyu Deng*1,2, Matthew Hobbs1,2, Geri McLeod3,4, Phoebe Eggleton1,2, Malcolm Campbell2,5, Joseph 

Boden3, Joreintje Mackenbach6,7, 1School of Health Sciences, College of Education, Health and Human 

Development, University of Canterbury, New Zealand,2GeoHealth Laboratory, University of Canterbury, 

New Zealand,3Christchurch Health and Development Study, University of Otago, New 

Zealand,4Department of Psychology, Speech and Hearing, University of Canterbury, New 

Zealand,5School of Earth and Environment, University of Canterbury, New Zealand,6Department of 

Epidemiology and Biostatistics, Amsterdam UMC, Vrije Universiteit, Amsterdam Public Health Research 

Institute, Netherlands,7Upstream Team, www.upstreamteam.nl, Amsterdam UMC, Netherlands  



Birth cohort data provides a pathway to robustly understand the cumulative effects of 

environments on individual health outcomes such as between exposure to greenspace and mental 

health outcomes. Besides the ability to study the effect of changing environments (e.g., new 

parklands are introduced) on health, birth cohorts also enable the exploration of changes in 

environmental exposures due to selective migration. Before examining associations between 

greenspace and mental health, we first investigate the association between individual and family 

sociodemographic factors and spatiotemporal movement frequency. Second, we examine which 

factors are related to spatiotemporal movement directions in terms of area-level deprivation of 

residence.  

Longitudinal data, which includes 24 waves of data collection from birth to age 40 years were 

sourced from the Christchurch Health and Development Study (CHDS) a birth cohort comprised 

of 1,265 children born in mid-1977 in Christchurch, New Zealand. Individual home addresses for 

each wave were converted to geographic coordinates and linked to District Health Board (DHB) 

and area-level deprivation index (NZDep). A movement was defined as a change of geographic 

coordinates. We then examined associations between CHDS sociodemographic variables and 

spatiotemporal movement frequency and used random forest models to explain spatiotemporal 

movement directions by area-deprivation. 

CHDS cohort members who moved most frequently were born into families with: mothers who 

had no formal educational qualifications, younger mothers, single parent families, families with 

low socioeconomic status, family instability and Māori/Pacific ethnic identity. However, CHDS 

variables were not able to accurately predict the spatiotemporal movement directions by area-

level deprivation of residence.  

Our study begins to highlight the utility of using high-quality longitudinal birth cohort data 

within geospatial and public health research. Future research can use this data to track the 

development of disease and exposure to greenspaces in a key life period in mid-adulthood a 

vastly understudied age profile. 
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Perspectives of Longitudinal Area Research Using Big Data: Comparing the United States and 

United Kingdom 



 

Michael Desjardins*1, Sarah Curtis2,3, 1Johns Hopkins Bloomberg School of Public Health, USA,2The 

University of Edinburgh, United Kingdom,3Durham University, United Kingdom  

Spatial Science and Big Data have enabled researchers to link longitudinal datasets to a variety 

of spatiotemporal scales to better understand the notion of health and place. For example, there 

has been increased efforts in both spatiotemporal case and syndromic surveillance of COVID-19 

throughout the course of the pandemic. Furthermore, advanced computational techniques and 

resources facilitate modeling and statistical analyses that were previously intractable. This paper 

presentation will discuss longitudinal area research in both the United States and United 

Kingdom. We will highlight key similarities and differences among these two nations, such as 

USA’s studies on food insecurities, emotional health, and ageing; and UK’s strong emphasis on 

health selective migration and socio-economic processes that influence health outcomes and 

National Health Service use. Suggestions will be provided to stimulate discussion regarding the 

improvement of longitudinal area research in both countries and around the globe. 
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Youth development organisations, social mobility and health in middle age. Evidence from a 

Scottish 1950s prospective cohort study  

 

Chris DIBBEN*, Laurie Berrie, Lee Williamson, University of Edinburgh, United Kingdom  

Background  

Non-formal education programmes focussed on positive youth development (PYD) have been 

found to be beneficial to health outcomes at the time of involvement and immediately 

afterwards. Less is known about Longterm impacts. We therefore look at the impact of 

attendance at such clubs on self-reported general health in mid-life directly, or via adult social 

position using the Aberdeen Children of the 1950s (ACONF) cohort.  

Methods  

ACONF included 12150 individuals born in Aberdeen, Scotland 1950-1956. Our dataset 

comprises a subset (n = 1333) who took part in Family and Reading Surveys in 1964 and a 

follow-up questionnaire in 2001. The exposure was membership of clubs and youth movements 

in childhood. The outcome was self-reported general health around age 50. The mediator was 

social position on the Cambridge Social Interaction and Stratification (CAMSIS) scale. Logistic 

regression and mediation analysis were used to report odds ratios and natural direct and indirect 

effects, respectively.  

Results 



There was a direct effect of membership of B&GB and G&S on general health [odds ratio (OR) 

= 1.20, 95% confidence interval (CI) 0.81-1.79 and OR = 1.36, 95% CI 0.92-2.01, respectively; 

Other Clubs were the reference category]. This was mediated by adult CAMSIS score [OR = 

1.06, 95% CI 1.00-1.12 for B&GB and OR = 1.12, 95% CI 1.04-1.21 for G&S].  

Conclusions  

The results suggest a beneficial effect on adult general health as a result of attending clubs in 

childhood that have a PYD ethos. As many of the organisations that deliver these programmes 

are volunteer-led, they may represent a cost-effective method of improving population health.  
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Exploring the influence of local alcohol environments on drinking norms and practices: A 

qualitative scoping review  

 

Elena Dimova*1, Peter Lekkas2, Karen Maxwell1, Tom Clemens2, Jamie Pearce2, Richard Mitchell3, Carol 

Emslie1, Niamh Shortt2, 1Glasgow Caledonian University, United Kingdom,2Centre for Research on 

Environment, Society and Health, School of GeoSciences, University of Edinburgh, United 

Kingdom,3MRC/CSO Social and Public Health Sciences Unit, Institute for Health and Wellbeing, 

University of Glasgow, United Kingdom  

Introduction: High local availability of alcohol (e.g. high density of alcohol outlets) is related to 

increased alcohol consumption and related harms, such as injuries, crime, and violence. Given 

that existing reviews on the topic focus on quantitative studies, this is the first review to bring 

together qualitative research on the factors explaining the relationship between local alcohol 

environments and alcohol-related behaviours.   

Methods: The scoping review focused on qualitative studies exploring factors, facilitating the 

purchase and consumption of alcohol in people’s local environments. Local environments were 

defined as neighbourhoods, towns and residential campuses. Five databases were searched in 

July 2021. We included studies focusing on children and adolescents as well as adults. Study 

findings were brought together using thematic analysis and the Socio-Environmental Context 

Model.   

Results: The review includes 37 articles. The majority of studies were conducted since 2012 

(n=29). Most studies were conducted in the UK (n=7), Australia (n=6) and South Africa (n=4). 

The review identified different dimensions of local alcohol environments as per the Socio-



Environmental Context Model. These include: physical/geographical (e.g. outlet density, 

proximity to local amenities, availability of alcohol, advertising), temporal (e.g. opening hours), 

social (e.g. permissive drinking environments), personal-historical (e.g. transitions in people’s 

lives such as going to university and job relocation). Other aspects of local alcohol environments 

included price and promotion, and age validation when buying alcohol.   

Conclusion: This review highlights the different aspects of local alcohol environments and aids 

in-depth exploration of how these can influence alcohol-related outcomes.   
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Cost-Implications of a Workplace intervention for Carer-Employees during the COVID-19 

Pandemic 

 

Regina Ding*, Amiram Gafni, Allison Williams, McMaster University, Canada  

In developed countries, population aging due to advances in living standards and healthcare 

infrastructure mean that the care associated with chronic and degenerative diseases are becoming 

more prevalent across all facets of society – including the labour market. Informal caregiving, 

that is care provision performed by friends and family, is expected to increase in the near future 

in Canada, with implications to workplaces and employers. Employee health, wellbeing and 

satisfaction, as well as absenteeism, presenteeism, and retention is known to be worse in 

employees who juggle the dual role of caregiving and paid employment, representing losses to 

workplaces’ bottom line. Recent discourse on addressing the needs of carer-employees (CEs) in 

the workplace have been centered around carer-friendly workplace policies. This paper aims to 

assess the cost-implications and experiences of a carer-friendly workplace intervention 

implemented within a large-sized Canadian workplace using a mixed-methods framework. The 

goal of the intervention was to induce carer-friendly workplace culture change. A workplace-

wide survey was circulated twice: prior to and after the intervention, capturing demographic 

variables as well as absenteeism, presenteeism, turnover and impact on coworkers.  Utilizing the 

pre-intervention timepoint as baseline, we employed a cost-implication analysis to quantify the 

immediate impact of a carer-friendly workplace culture change, using the employer’s 

perspective. At the same time, interviews were conducted with key informants and carers at the 

workplace to add depth and nuance regarding the intervention experience. We found that the 

intervention overall was not overall cost-saving, although there were some mixed effects 

regarding some averted costs, such as absenteeism. However, interview themes spoke positively 

of the intervention, describing benefits to overall workplace culture of support and and 

supervisory compassion regarding work-life conflicts. 
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A systematic equity analysis tool: unpacking the place of equity in three case studies  

 

Jenna Dixon*1, Katrina Plamondon1, Elijah Bisung2, Rodrigo Curty Pereira3, Susan Elliott3, Ian Graham4, 

Sume Ndumbe-Eyoh5, Stephanie Nixon5, Sana Shahram1, 1University of British Columbia, 

Canada,2Queen's University, Canada,3University of Waterloo, Canada,4Ottawa Hospital Research 

Institute, Canada,5University of Toronto, Canada  

Equity is both outcome and a systemic process, operating at interconnected scales (Wiles & 

Kobayashi, 2020), aimed at achieving (social) justice and fairness. We understand health equity 

to be an aspirational ideal, where people (individuals, groups and communities) are able to live 

with dignity and reach their full health potential free of social, economic and environmental 

disadvantage. While health equity has long been an implicit goal of the work of health and 

medical geographers, strategies to advance equity are not made clear. One of the limitations is a 

lack of tools to systematically understand the ways (in)equity exists in the spaces and places in 

which we conduct health research. We present here a novel analytical tool for systematic equity 

analysis (SEA) through application to three distinct case studies. This theoretically and evidence-

informed tool allows researchers to investigate the fidelity of a document, policy, practice, or 

other artifact with equity by examining five components: the purpose, the underlying worldview, 

the prioritization of (in)equity, the equity implications, and the ways in which coloniality is 

addressed. The first case study presented is a curriculum analysis to understand equity learning 

environments (for the places in which we learn); the second, in a systems change study in 

municipal and community environments (for the places in which we live); and finally, a policy 

analysis of global health funding (for the places created by research environments). Through 

attention to what is present and equally what is absent, the tool provides critically reflective and 

future-facing analysis and supports a centring of equity scholarship in research. 
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The effect of proximity and quality of care on the utilisation of health facility birth services in 

Ghana: A spatial interaction modelling approach using routine health data. 

 

Winfred Dotse-Gborgbortsi*, University of Southampton, United Kingdom  

Although women giving birth in health facilities has increased over the years in Ghana, maternal 

deaths are still unacceptably high. Women dying in health facilities while giving birth question 

the quality of maternal health services and their proximity. This study aims at examining the 



relative effects of geographic access to healthcare versus healthcare quality on the utilisation of 

services. The provision of emergency obstetric and newborn care (EmONC) signal functions 

indicates the quality of services. However, recent literature has proposed a broader range of 

indicators, including routine services and the capacity of health facilities, which may affect the 

patient choice and the quality of the services provided.   

The study applies a spatial interaction model (SIM) to predict the number of women giving birth. 

The SIM will be a function of the demand for services, the quality of health facilities and the 

travel time to the health facility. The study uses data from an EmONC survey that characterised 

the qualities of health facilities providing birthing services as an indicator of the quality of care. 

Health facility birth records comprising the residential community of women giving birth in 

these health facilities are used to determine their journey patterns and estimate travel times. 

Gridded spatial demographic data on the number of women residing in the study area were used 

to quantify the demand for birthing services. 

This study's results will provide evidence for targeted action that will impact maternal health 

service programming and delivery in Ghana and similar settings. For research and public health 

practice purposes, it shows methods of analysing and integrating various data such as services 

provision assessment, spatial demographic data and hospital birth records to address healthcare 

utilisation questions. 
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From potential to realized access: spatial and aspatial barriers to healthcare access in Romania 

 

LILIANA DUMITRACHE*, MARIANA NAE, UNIVERSITY OF BUCHAREST, Romania  

Availability and accessibility of healthcare services remain challenging for the Romanian 

healthcare system despite the efforts to improve access and eliminate disparities in healthcare.  

 Previous studies related to the spatial distribution of healthcare providers in Romania identified 

territorial imbalances in healthcare provision, significantly impacting population access to 

medical services. Spatial accessibility studies showed that increased travel time and distance 

affected the probability of utilization of healthcare facilities. The transportation system efficiency 

and the number of transportation mode options could also impact the realized access. However, 

there are no studies to test the influence of spatial accessibility on actual healthcare delivery. 

This study aims to analyze the relationship between healthcare spatial accessibility and 

utilization rates of tertiary care units in Romania. 



Based on real-time traffic navigation data, using the Distance Application Program Interface 

(API) Matrix service from Google Maps, we examined the potential accessibility of hospitals 

through a weighted model that took into account the hospital competency level and travel time 

while using private car transportation mode. The Index of Spatial Accessibility (ISA) measures 

potential geographical access and provides an overview of hospitals’ accessibility, considering 

both drive time and the complexity of medical services. Variation in geographical access to 

hospitals reflects the variation of distance to health care settings, which directly impacts the use 

of services and can be associated with a range of poor health outcomes. Nevertheless, despite 

good potential spatial access, numerous other barriers interact and cause underuse of services, 

leading to poor health outcomes. Therefore, contextual characteristics of the population need to 

be also considered to improve utilization and health outcomes. 
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The Nova Scotia community cancer matrix: A tool to support cancer prevention. 

 

Trevor Dummer*1, Patrick Brown2, Judith Purcell3, Daniel Rainham4, Mikiko Terashima4, Nathalie Saint-

Jacques3,4, 1University of British Columbia, Canada,2University of Toronto, Canada,3Nova Scotia Health, 

Cancer Care Program, Canada,4Dalhousie University, Canada  

The problem: Currently, 1 in 2 Canadians develop cancer in their lifetime, and about 1 in 4 will 

die from the disease, placing cancer as the top cause of death in Canada. Worldwide, cancer 

incidence has increased 33% over the past 10 years. It is well-known that treatment alone will 

not solve the cancer crisis. The solution: Almost 50% of cancers are preventable, and the WHO 

suggest cancer prevention is the most cost-effective and sustainable way towards global cancer 

control. The barriers: Cancer prevention requires knowledge of the factors that cause cancer, 

and how these impact cancer risk over time. Importantly, to support targeted prevention we need 

to understand how our neighbourhoods and communities affect our cancer risk. The 

opportunity: Cancer registries in Canada collate high quality cancer incidence data that can be 

mapped over time and at a level of geography required to understand the cancer burden 

impacting communities. The research goal: Our integrated knowledge translation (iKT) project 

is using geospatial methods to map cancer risk in Nova Scotia, a province in Eastern Canada, 

highlighting how risk changes between local communities and over time. Collaborating with 

community health boards, who work to support community-based projects and partnerships to 

improve local health, these outputs identify both shared risk factors and high-risk communities, 

supporting prevention efforts. Our findings also highlight how some inequities in cancer risk 

relate to a community’s socioeconomic profile. This work is being developed in Nova Scotia, 

where the rates of several cancers and prevalence of known risk factors are much higher than 

those found elsewhere in Canada. We are planning to expand this analysis to the other Atlantic 



Canada Provinces. The presentation: In this talk we will describe the Bayesian geospatial 

methods and provide preliminary findings related to bladder and lung cancer. 
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Learning disrupted? Reconfiguring the socio-spatial dynamics of learning spaces for young 

disabled people during pandemic times 

 

Claire Edwards*, Gill Harold, University College Cork, Ireland  

The COVID-19 pandemic has prompted a profound restructuring of people’s lives and socio-

spatial worlds. In the sphere of education and training, the reconfiguration of learning spaces 

from physical classrooms, lecture halls, and vocational training centres to virtual spaces has led 

to a re-making of socio-spatial identities and networks; it has also blurred the boundaries 

between formal and informal spaces of learning, with complex and nuanced effects.  

In this paper, we explore the socio-spatial dynamics and disruptions to learning experienced by 

young disabled people undertaking vocational training in Ireland during the Covid19 pandemic. 

It has been widely acknowledged that disabled people have been disproportionately affected by 

the pandemic in multiple areas of their life, including through the withdrawal of services and 

supports which promote routes to societal participation and inclusion. Drawing on findings from 

a recent study exploring how the pandemic affected young disabled people’s (aged 18-25) access 

to and experience of, training and work placements, we investigate how a specific community of 

learning was disrupted, but also re-configured through digital responses to remote learning. We 

discuss the re-making of embodied and affectual relations and identities amongst young people, 

their families and staff in the virtual learning space, and the spatio-temporal strategies that young 

people utilised as a way of developing connectedness in a context of fragmented social 

networks.  

In total, we ask what the ‘virtual’ does to spaces of learning for disabled people, not least in the 

context of their potential to promote inclusion and connectedness. In addressing this question, we 

suggest that simply referencing access to technology is not sufficient: rather, we need to be 

cognisant of the complex human and non-human interrelations which construct virtual learning 

spaces and co-create embodied and affectual learner experiences.  
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Water security and gender-based violence: health for all by 2030? 



 

Susan Elliott*, University of Waterloo, Canada  

The world is focused on the Sustainable Development Goals - 17 goals, 169 targets - developed 

to ensure that by 2030, there is health and life for all.  Yet a large proportion of the world’s 

population remains without equitable access to safe water and adequate sanitation, resulting in 

over 10% of the world’s burden of illness.  Furthermore, this distribution is inequitably skewed, 

with the primary burden falling to those in low and middle income countries (LMICs), primarily 

in sub Saharan Africa (SSA).  We know too that the greatest burdens related to water and 

sanitation fall on women and girls.  Where there is a major gap in both knowledge and policy, 

however, is the role that gender based violence plays in the water security issue.  This paper 

presents ontological and epistemological framings for an in-depth program of research 

addressing water security and gender-based violence.  Preliminary data collected from 

particularly vulnerable populations in three countries (Ghana, Uganda, and Kenya) paint a 

picture of plumbing poverty and, in the case of women and girls, plumbing violence.  It is 

evident that we will not achieve SDG 3 (health and wellbeing for all) without first achieving 

SDG 6 (water and sanitation for all) and that neither is possible without attaining SDG 5 

(women’s empowerment). 
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Landscape Genetics of Pandemic Swine Influenza 

 

Michael Emch*, Varun Goel, University of North Carolina at Chapel Hill, USA  

Influenza A viruses (IAVs) are responsible for substantial human morbidity and mortality and 

continue to present a substantial public health challenge. In addition to humans, IAVs can infect 

birds, pigs, horses, dogs, sea mammals, and a number of other animal species. It has been 

proposed that pigs are intermediate host “mixing vessels” that generate pandemic IAV strains 

through genetic reassortment among avian, swine, and/or human IAVs. The genesis and 

emergence of highly transmissible pandemic viruses is complicated and protracted, requiring 

multiple reassortment events and mutations across years as seen with the 2009 pandemic H1N1 

IAV. Since 2009, novel swine IAVs (SIVs) arising from reassortment between the emerging 

2009 pandemic H1N1 virus and enzootic SIVs have frequently been detected in swine 

populations worldwide, most noticeably in China and the US. A number of these novel SIVs 

(e.g. avian-like H1N1 in China and H3N2v in the US) have caused sporadic spillovers to humans 

and raised dynamic levels of concerns that another influenza pandemic may occur. Although 

evolutionary events (i.e., reassortment and mutations) have been readily documented, it is not yet 

clear which are typical, which are atypical, which evolutionary events for these IAVs increase 

threats to human and animal health, and which ecological and evolutionary principals are driving 

such events. This paper presents preliminary findings from a study that identifies ecological 



drivers associated with emergence and spread of novel SIVs within swine populations and at the 

animal-human interface. 

 

Keywords: infectious disease, landscape genetics, disease ecology, zoonotic diseases, spatial 

epidemiology 

 

71 

One Health, Global Health, Planetary Health – disentangling terminologies and pinpointing the 

role of Medical Geography 

 

Timo Falkenberg*1, Nour Shbaklo2, Nico Mutters1, Thomas Kistemann1, 1Institute for Hygiene and Public 

Health, University Hospital Bonn, Germany,2Department of Medical Sciences, Infectious Diseases, 

University of Turin, Italy  

The 21st Century is characterized by the effects of rapid climate change, urbanization, 

globalization, environmental degradation and biodiversity loss, giving rise to a multitude of 

complex health challenges. There is a growing consensus that solutions to these require holistic 

and integrated approaches, transdisciplinary expertise and intersectoral collaborations. Over the 

past years multiple such approaches have emerged, each with their own networks, experts and 

institutions. Despite all approaches promoting breaking down disciplinary silos and significant 

thematic overlaps between them, there is no tendency towards convergence. We, therefore, 

conducted a systematic literature review to disentangle these holistic health approaches. To 

better understand how the One Health, Global Health, Planetary Health and EcoHealth 

approaches differ and how these relate and complement each other, we reviewed 114 peer-

reviewed articles for full-text screening and included 103 articles in the assessment.  

The disciplinary origin of the respective approaches was identified has key distinction between 

these, while One Health was conceived from veterinary medicine, Global Health evolved out of 

international health with a disciplinary origin in human medicine and public health. The 

Planetary Health and EcoHealth approaches have a stronger focus on the environment, emerging 

from the conservation sciences and ecology. These disciplinary origins shape the 

interdisciplinary composition of the approaches and the vantage point from which topics are 

assessed. Consequently, these approaches have significant thematic overlap, however do offer 

differing perspectives and methodologies. Nonetheless, increasing popularization of these 

interdisciplinary approaches and the resulting increase in funding opportunities, has been 

expanding disciplines involved, further blurring the boundaries between these holistic health 

approaches. Beyond the results of the systematic literature review, the presentation will highlight 

the contributions Medical Geography can make to the holistic health approaches and emphasize 

thematic and methodological intersections. 
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Assessing the metropolization of cancer care in France since the early 2000s 

 

Yohan Fayet*1,2,3, Amandine Drouet4, Véronique Lucas-Gabrielli5, Virginie Chasles6,3, 1Centre Léon Bérard, 

France,2UMR Inserm U1290 RESHAPE, France,3UMR 5600 Environnement, Ville, Société, 

France,4Université Jean Moulin Lyon 3, France,5Institut de recherche et documentation en économie de 

la santé (Irdes), France,6Université Jean Monnet, France  

Following the progressive rationalization of hospital care as well as the development of 

diagnostic, therapeutic and organizational innovations, progress in cancer care over the past 

decades has led to a significant improvement in patient survival but has also induced an 

increased use of specialized facilities. This article aims to analyze the consequences of this 

evolution of care pathways on spatial inequalities in cancer, an aspect that remains less 

documented. 

Using hospital data from metropolitan France (excluding overseas territories), we analyze:  

1/ the spatial accessibility of cancer care (surgery, chemotherapy, radiotherapy) and their 

evolution between 2005 and 2018, especially for measuring the impact of the reducing number 

of facilities licensed to treat cancer  

2/ the spatial repartition of cancer surgery activity between 2005 and 2012, to measure a 

potential process of spatial concentration of this cancer care  

The average access time to the nearest surgical center increased by 5 minutes between 2005 and 

2018. 2.1 % of the French population is affected by an increase of more than 30 minutes in this 

time. While cancer surgery activity between 2005 and 2012 increased by 9.1 % in urban areas 

equipped with a university hospital or cancer care center, it decreased very slightly (-0.3 %) in 

other municipalities.  

Our results confirm the hypothesis of a metropolization of cancer care, since the largest urban 

areas now provide the command and expertise functions specific to metropolitan areas for cancer 

care. This process is not only the result of health planning policies rationalizing the spatial 

organization of hospital care, but also reflects changes in the spatial practices of patients who 

tend to travel further to be treated in cancer specialized facilities. The metropolization of cancer 

care should be more widely evaluated, in particular for its effects on the quality of life of patients 

or on the local hospitals’ activity. 
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Understanding complex zoonotic disease systems across large spatio-temporal extents: 

Environmental niche modelling with the plague pathogen (Yersinia pestis) 

 

Henry Fell*1, Owen Osborne2, Matthew Jones1, Steve Atkinson1, Adam Algar3, 1University of Nottingham, 

United Kingdom,2Bangor University, United Kingdom,3Lakehead University, Canada  

Plague, caused by the transmission of the Y. pestis bacterium, is a disease which has impacted 

societies across the world throughout the Common Era and is currently considered a re-emergent 

disease with recorded epidemic outbreaks increasing in regularity. Plague represents a highly 

complex disease system as transmission within wild populations is dependent on species across 

three trophic levels (bacterium, vectors, and hosts). Given this complexity and the huge range of 

host and vector species globally, the niche of plague and hence its response to climatic change is 

highly variable. For example, we have used environmental niche modelling (ENM) to compare 

the niche of plague between its native (Asian) and invaded (North American) regions. We found 

that the niche in these regions differs, and that the niche of host species can explain a significant 

proportion of this difference. This suggests that determining the potential host species of invasive 

zoonotic diseases is key to predicting the distribution and hence risk of disease transmission in 

novel regions. ENM methods further enabled us to hindcast the distribution of Y. pestis and its 

host species during historic pandemic periods. Using high temporal resolution climatic data, we 

modelled the distribution of host species across China during the Third pandemic to test the 

hypothesis that host species responses to precipitation drove the heterogenous fluctuation in 

plague intensity across China during this period. ENM methods are a valuable resource when 

investigating zoonotic disease distributions at large spatial and temporal scales, however these 

correlative estimates still represent a highly simplified model of disease systems and are 

removed from the mechanisms which drive the transmission and maintenance of the disease. Our 

current research is testing the potential use of hybrid mechanistic and correlative models to 

combine micro-biological and macroecological disease systems. 
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Spatial disparities of COVID-19 mortality and the socioeconomic and environmental 

determinants over two waves in England 

 

Zhiqiang Feng*, Scottish Centre for Administrative Data Research, School of Geosciences, University of 

Edinburgh, United Kingdom  



Objective: This paper investigated the spatial pattern of COVID-19 mortality and its 

socioeconomic and environmental determinants in the first and second wave of the pandemic in 

England. 

Methods: The COVID-19 mortality data was acquired from the Office for National Statistics 

(ONS) including monthly numbers of deaths for middle super output areas (MSOAs) from 

March 2020 to April, 2021. Demographic, socioeconomic and environmental variables were 

collected from ONS, UKDS, DEFRA, and MHCLG. Confirmed COVID-19 cases for local 

authorities were collected from public health England (PHS). SaTScan was used in the analysis 

of spatial clusters of COVID-19 mortality by month and geographically weighted Poisson 

regression (GWPR) was used to investigate the association with socioeconomic and 

environmental factors. 

Results. We found that that there was significant spatial variation of COVID-19 deaths with the 

hotspots moving from regions where the COVID-19 outbreak initiated and then spread to other 

parts of the country. In non-peak times the hotspots were localised in North West and South East 

of England while in peak times hotspots were distributed all over the country. The GWPR 

analysis were carried out separately for the first wave and second wave. We found that age 

composition, ethnic composition, deprivation, care home and pollution were all related to 

COVID-19 mortality. Although the relationship varied over space the association with these 

factors was fairly consistent over the first and second wave. 

Conclusion. The spatial pattern of COVID-19 mortality changed considerably by month and over 

two waves. There was a substantial divide in hotspots between north and south and between 

urban and rural areas. The spatiotemporal pattern reflected the underlying expansion and 

relocation diffusion process and also local socioeconomic and behavioural characteristics. 

Nevertheless socioeconomic and environmental factors that drove the varying pattern remained 

largely consistent over two waves. 
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The Association between Greenspace and Emotional, Social and Behavioural Development: A 

Study Using the ALSPAC Cohort 

 

Mark Ferguson*, University of Exeter, United Kingdom  

Recent literature has shown that greenspace is associated with developmental outcomes 

throughout childhood and adolescence, with child social, emotional and behavioural (SEB) 

development receiving particular attention. There remains a considerable disconnect between 

theories of causal pathways and exposure metrics. Geographic uncertainty also hinders our 



understanding; as do the lack of longitudinal studies which obscure the role that temporality 

plays. 

This doctoral research uses repeat measures of self-reported and geospatial data from the Avon 

Longitudinal Study of Parents and Children (ALSPAC), to address these research gaps. 

The study addresses the following research questions: a) Is there is an association between 

greenspace measures and SEB development outcomes? b) What characteristics of 

greenspace/nature may have greater importance if this association is causal? ALSPAC data from 

birth to preadolescence are analysed using the Strength and Difficulties total difficulties score at 

5 time points. One analysis focusses on neighbourhood greenness (NDVI) and maternal-reported 

outdoor time; while the second focusses on greenspace availability and maternal-reported park 

visits. Through a Life Course of Place framework, the research investigates accumulation, 

sensitive period, and critical period models. Robustness of the results is increased by a priori 

reproducibility plans, DAGs, sensitivity analysis, and counterfactual work. 

 Preliminary analyses show that exposures and visits to greenspace are variable over time, with 

social patterning by educational attainment. For example, degree educated mothers are most 

likely to live in the least green NDVI quartile when their child is born, however by age 8 they are 

most likely to live in the greenest quartile. With an inverse trend observed as educational 

attainment drops. This is prescient, as early life course analysis suggests the strength of 

associations are none sequential, indicating potential sensitive periods in childhood. These 

results reveal that cross-sectional work is likely to have failed to capture changing interactions 

with greenspace through childhood. 
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Aging in Place Since COVID-19: Third Place Shifts and Implications for Wellbeing in Later Life 

 

Jessica Finlay*1, Marisa Eastman2, Lindsay Kobayashi1, 1University of Michigan, USA,2University of North 

Carolina at Chapel Hill, USA  

In ordinary neighborhood settings such as coffee shops, pubs, and parks, people ‘hang out’, 

express themselves, and informally support each other. Third places are public and commercial 

sites that enable people to gather, connect, and feel part of a community. They play an important 

role in fostering desires and abilities to age in place, and can support successful aging. However, 

the COVID-19 pandemic disrupted these centers of civic life and care, and potentially 

diminished the ability of older adults to frequent and benefit from third places. The COVID-19 

Coping Study conducted Zoom and telephone interviews with 57 racially and socioeconomically 

diverse aging Americans (average age 71 years) in May-July 2021. Qualitative thematic analysis 



of semi-structured interview questions identified short- and long-term changes to third place 

engagement and sense of community. Participants discussed lost communities through 

temporarily and permanently closed recreation sports centers, sites of worship, libraries, musical 

and arts venues, and other local places. This impacted perceived physical, mental, and social 

health, such as diminished physical activity, increased isolation and loneliness, and heightened 

anxiety. Participants also missed impromptu opportunities for ambient contact and casual 

conversations anchored in third places such as grocery stores and restaurants. The majority 

discussed shifts to online third places (e.g., Zoom happy hours, bridge and book clubs, exercise 

classes), though not all had stable internet or technological comfort. Parks, greenspaces, patios, 

and other outdoor third places were valued as lower-risk environments. Vaccination enabled 

some relief and return to third place engagement, but anxiety about transmission risk persisted. 

This paper critically considers individual and geographic factors impacting third place 

engagement during COVID-19. The results highlight vulnerability and resilience among older 

adults, unequal access to beneficial third places, and new opportunities to strengthen social 

infrastructure to support aging in place since the pandemic onset.  

 

Keywords: Geographies of aging, Neighborhood, Social Infrastructure, COVID-19 pandemic, Qualitative 
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Can residential shared mobility enhance transport equity? 

 

Helen Fitt*1, Angela Curl2, Cushla Dares2, Else Russel2, Christina McKerchar2, Simon Kingham3, Karen 

Banwell3, 1University of Lincoln, New Zealand,2University of Otago, New Zealand,3University of 

Canterbury, New Zealand  

Shared mobility has potential to enhance transport equity. It can lower per-trip costs, increase 

options, and promote active modes. Research suggests this should lead to benefits in physical 

activity, access, and wellbeing, particularly for those without pre-existing access to good, 

affordable transport. There is, however, little evidence of these gains being achieved for 

traditionally disadvantaged populations. The ACTIVATION research project studies the 

outcomes of shared mobility in two case studies. The first focuses on social housing tenants with 

access to shared electric vehicles and shared e-bikes. The second case focuses on residents of a 

retirement village who have access to a growing fleet of shared electric and hybrid vehicles. This 

longitudinal study explores the impacts of participants’ access to shared mobility. This 

presentation introduces the study and some early results. It prompts discussion on how we can 

best develop shared mobility schemes to improve neighbourhood accessibility and maximise 

their benefits for wellbeing. 
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Mixing methods for the prevention of Buruli ulcer 

The COPTER-UB project in southern Benin. 

 

Alexandra Boccarossa, sebastien Fleuret*, ESO-University of Angers, France  

Buruli ulcer is a neglected tropical disease caused by M. ulcerans, an environmental 

mycobacterium. This cutaneous infectious disease affects populations with poor access to 

sanitation, safe water and healthcare living in rural areas of West and Central Africa. Stagnant 

open bodies of surface water and slow-running streams are the risk factor identified in Africa, 

and there is no human-to-human transmission. This is reflected by spatially differentiated 

variations in incidence. The Ouémé/Plateau region in southeastern Benin is particularly affected 

by these health inequalities. To gain a deeper understanding of the variation in incidence, our 

team used mixed methods research: the definition and observation of sources of water as well as 

water bodies and streams used by the communities, field observations, case-control studies, 

spatial analysis, and the analysis of environmental samples. This work provides a set of new 

clues on the simultaneous role of social and environmental determinants responsible for the 

dynamics of the disease.  

1: visiting daily activities places with respondents conduct them to mention places and behaviors 

at risk of exposure that they would not spontaneously evocate in a traditional interview guide  

2: By shifting the focus from water points used for domestic activities (traditionally recognised 

as the main cause of many water-borne diseases) to the search for areas at risk of transmission, 

our cross-observations enabled us to draw up a typology of areas favourable to pathogens. Rather 

than looking for the absolute presence of M. ulcerans in the environment by taking samples, we 

can now work on bioindicators of exposure to assess health risks.  

3: To reduce the risks of exposure, we now assume that solutions and adaptation scenarios must 

be based on the experiences of local communities, on their traditional organisation of space. To 

this end, our methodology is evolving in a ComMod (Companion modelling) approach. 
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Blue Space Go-Alongs: The swim as healing event 

 

Ronan FOLEY*, Maynooth University, Ireland  

Even before the current COVID-19 pandemic, there has been renewed interest in outdoor 

swimming as a setting for geographical research. In addition, across human geography more 



broadly, there is ongoing interest in the use of in-situ and active research methods. In both cases 

the theoretical possibilities of swimming mark it out as a useful setting/practice to better 

understand therapeutic assemblage, in this case, identifiable within a healing event. The 

presentation documents results from a recent independent study of Irish swimming spaces that 

uses swim-along methodologies to document health-enabling components of those immersive 

events within blue space. The findings identify both methodological learning and the value of 

swimming for health and wellbeing. In the case of the former, the often complex nature of in-situ 

research is discussed critically, from problematic technologies to the affective potential of place 

capture from swim-along methods. From a wider healing event perspective, research with 

swimmers and swimming communities from coastal, lake and river settings documents how an 

embodied and momentary form of place capture throws light on the enhanced value of 

swimming in particular ways. A focus on swimming spaces as settings for respite during the 

COVID-19 pandemic, alongside associated benefits such as stress-reduction, attention-

restoration and socialisation, emerge slightly differently from within each event, swimming 

community and setting. Yet, all attest to the value of these previously under-regarded everyday 

spaces as public health assets for all.  
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Informing governance for health promotion in seven European cities: the EC2U Alliance  

 

Angela Freitas*1, Ricardo Almendra1,2, Paula Santana1,2, Daniela Soitu3, 1Centre of Studies in Geography 

and Spatial Planning, University of Coimbra, Portugal,2Department of Geography and Tourism, 

Portugal,3Alexandru Ioan Cuza University of Iasi, Romania  

Governance is considered a key factor of urban health and healthy public policies at the local 

level. In addition to the local government, stakeholders across different sectors should be 

involved, among others, academia, healthcare and social sectors. In this field, Universities can 

play a pivotal role in providing evidence-based input on health issues and as catalysts of 

stakeholders’ mobilization to build local health alliances. 

The European Campus of City-Universities (EC2U) is a multi-cultural Alliance of seven 

education- and research-led universities from four diverse regions of the European Union: 

Northern (Turku, Finland), Western (Poitiers, France and Jena, Germany), Eastern (Iasi, 

Romania) and Southern (Coimbra, Portugal, Salamanca, Spain and Pavia, Italy). In the 

framework of this alliance, a knowledge transfer hub - Virtual Institute for Good Health and 

Well-being (GLADE) - is being implemented to develop specific approaches in education, 

research, innovation, and service transfer to the community in the field of health promotion and 



well-being. One of its main goals is to inform and co-create guidelines with local authorities and 

stakeholders on how to promote healthy environments and enhance opportunities for healthy 

ageing in each partner city. 

Drawing on the application of a stakeholder survey, involving around 100 stakeholders in the 

seven cities, the aim of this presentation is twofold. Firstly, is to characterize stakeholders’ 

opinions about health in their cities (health-related issues, determinants and policies). Secondly, 

is to assess University-Cities cooperation in health promotion, namely the level of knowledge 

transfer and exchange between stakeholders, pointing out potential gaps and opportunities for 

multisectoral collaboration. Stakeholders participating in this study are representative of different 

sectors: i) local government, ii) academia, iii) healthcare and iv) third sector and community. The 

results of this survey contribute to the co-creation of place-based health-promoting interventions, 

engaging local government and stakeholders on innovative multisectoral partnerships. 
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Organization of medical transport by helicopter in the second French region: status report of 

access and local disparities  

 

Julie Freyssenge*1,2, Marie Lassaigne1, Karim Tazarourte1,2,3, Amélie Girardi4, Maëlle Durand1, Abdesslam 

Redjaline1, Jean-Yves Grall4, 1GCS Urgences, Agence Régionale de Santé Auvergne Rhône-Alpes, 

France,2Université Claude Bernard Lyon 1, Research on Healthcare Performance (RESHAPE), INSERM 

U1290, France,3Department of Emergency Medicine and SAMU, Hospital Edouard Herriot, Hospices 

Civils de Lyon, France,4Agence Régionale de Santé Auvergne Rhône-Alpes, France  

Purpose: The study was conducted in the Auvergne Rhône-Alpes region, the second economic 

and demographic region of France with around 12% of the French population. In the French pre-

hospital emergency system, an EMS team is sending before the hospital admission to perform 

the emergency and therapeutic work necessary and then take the patient to a hospital with 

vectors available, like a medical helicopter. This study aims to measure the spatial coverage of 

medical helicopters, the access equity for patients and the benefit of helicopter transport vs 

classic ambulance. 

Methods: Data were collected over six months (July-December 2021) via a form developed in 

collaboration with emergency physicians. All time-stamp and location information of a pre-

hospital mission provided by a medical helicopter were captured. The influence areas of the 

helicopters were analyzed using GIS. To compare helicopters and ambulances, road network 

analysis were performed, each mission was treated according to equivalent care (identical 

locations, hospital, and care time). 



Conclusions: This is the first French regional study to evaluate the use of medical helicopters. It 

provides information on the spatial disparities of helicopters and proposes an optimal spatial 

distribution, considering data related to medical regulation and patient pathology. The 

comparison method developed allows to identify the fastest vector to reach the patient and 

transport him to a hospital. The method can be translatable to a national territory. The data 

collected is currently being processed and the results will be presented at the conference. Based 

on the results of the comparison, this study will allow the development of a regional doctrine, 

adapted locally, for the use of the helicopter. 
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Interim findings on an intervention subsidising heat pumps for low income home 

owners:  Improved health and a warmer and drier home environment without increasing energy 

costs. 

 

Caroline Fyfe*1,2, Arthur Grimes1, Shannon Minehan1, Phoebe Taptiklis1, 1Motu Research, New 

Zealand,2University of Otago Wellington, New Zealand  

Over a fifth of New Zealanders have identified their homes as being too cold and damp. The 

Warmer Kiwi Homes programme (WKH) claims to make homes healthier while also improving 

energy efficiency, We examined the provision of subsidised heat pumps through the programme 

on household outcomes, using quantitative and qualitative data collection techniques.  

We surveyed self-reported health, heating behaviours and indicators of cold and damp before and 

after the heat pump was installed, conducted an assessment of exterior house condition, installed 

an indoor air quality monitoring device and obtained electricity records of 127 WKH households, 

across three climatic zones. Monitoring took place during the 2021 Southern Hemisphere winter. 

Timing of the heat pump installation was effectively randomised by the onset of Covid-19, 

creating a natural experiment that enhanced the study's statistical precision. 

 Households that received a heat pump reported that their houses became more comfortable, 

warmer and less damp following heat pump installation. In addition the proportion of households 

that ever restricted heating due to cost fell from 80% to 21%. Indoor living area temperature 

increased by 1.4°C with highest gains (2.3°C) when external temperatures were low (0°C) 

Humidity fell by over one-third of a standard deviation of indoor relative humidity following 

heat pump installation. Carbon dioxide concentrations also fell. These gains were achieved 

despite a likely fall in energy use, with greatest energy savings identified during the evening 

period, when indoor temperature gains were at their peak. 

These interim findings indicate that installation of a heat pump results in households that are 

more comfortable in their homes, with living areas that are materially warmer and drier. 
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Valuing the reduced risk of heat-related mortality due to public green spaces in Paris  

 

Joanne Garrett*1, David Neil Bird2, David Fletcher3, Laurence Jones3, Elizabeth McCarthy4, Timothy 

Taylor1, Benedict Wheeler1, 1European Centre for Environment and Human Health, University of Exeter, 

United Kingdom,2LIFE - Institute for Climate, Energy & Society, JOANNEUM RESEARCH 

Forschungsgesellschaft mbH, Austria,3UK Centre for Ecology & Hydrology, United Kingdom,4Boston 

College, USA  

Urban areas are typically warmer than surrounding rural areas – the Urban Heat Island (UHI) 

effect. UHI can exacerbate health risks (including mortality) in urban areas during heat waves, 

and there is an expected increase in the frequency, duration and intensity of heat waves due to 

climate change. Urban green spaces can reduce the risks of heat-related mortality by providing a 

cooling effect, for both greenspace visitors and local residents.  

We estimated the cooling effect, health impact (in terms of lives saved) and associated economic 

value of 49 public green spaces in Paris. We selected spaces with a minimum size of 0.1ha and 

>100m from the nearest greenspace or water body, studying three days at a range of temperatures 

(21.8 – 29.2°C average daily temperature; Orly Airport) during a heat wave in 2019. We used 

modelled daily average air temperature at a spatial resolution of 30 x 30m, estimated using 

satellite imagery (land surface temperature) calibrated to ground-based monitoring stations. 

Monetary values were estimated by applying the Value of a Statistical Life to estimated changes 

in mortality in populations around green spaces, applying the relative risk of heat induced 

mortality for both observed temperature and estimated temperature without the greenspace 

cooling effect.  

The green spaces analysed range in area from c.0.1 to c.100ha. Median detectable cooling 

distance from the park boundary was 150m, with a maximum of 510m and a maximum 

temperature differential of 1.9°C. Larger spaces cooled a larger buffer area, resulted in greater 

cooling, and had larger impacts on mortality and associated economic value. Estimated economic 

value increased with average temperature and the maximum for a single greenspace was 

calculated as €46,000 for the hottest day. Our results highlight the benefit and value of urban 

green spaces in reducing the risk of heat-related mortality. 
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Impact of urban blue space on mental health drug prescription and the moderating effect of 

socio-economic deprivation: A population-based retrospective study 

 

Michail Georgiou*1, Zoe Tieges1, Gordon Morison1, Niamh Smith1, Sebastien Chastin1,2, 1Glasgow 

Caledonian University, United Kingdom,2Ghent University, Belgium  

The prevalence of mental health disorders in urban areas is increasing and there is a growing 

interest in using urban blue spaces as nature-based therapy to prevent and manage mental health. 

However, there is a dearth of longitudinal evidence of the impact of blue spaces on clinical 

markers of mental health to support and inform such interventions. 

Restoration of the North Glasgow branch of the Forth and Clyde Canal begun in 2000 as part of 

the Glasgow’s ‘’Smart Canal’’ project which is the largest programme of canal regeneration in 

the U.K. The canal was completely closed and left to dereliction for over 40 years and the first 

canal lock re-opened as a space for recreation in 2006. Situated within the most deprived 

neighbourhoods in Europe and characterised by a clustering of environmental and socio-

economic deprivation, physical and mental health challenges, significant health disparities and 

climate change vulnerabilities, this is a unique natural experiment that was primarily developed 

to increase the communities’ resilience to climate change.  

To investigate the mental health co-benefits deriving from the canal regeneration project, we 

conducted a population-based retrospective cohort study of the impact of the regeneration on the 

mental health of the population of North Glasgow Scotland, U.K, over a 9-year period (2009-

2018). Our findings indicate that living within 250m of the canal lowers the risk of mental health 

and reduces medication intake by 7% (HR: 0.93, 95% CI: 0.88 to 0.98, p<0.05) compared to 

living further away, regardless of socio-economic status.  

This supports the notion that exposure to blue spaces could play an important role in reducing the 

burden of mental health in urban populations and could potentially be used as a therapy through 

social prescribing of activities near or on the water. 
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Substance misuse and depression during COVID-19 pandemic among transgender and gender-

diverse individuals in India 

 

Debs Ghosh*, Shamayeta Bhattacharya, University of Connecticut, USA  

Transgender and gender diverse (TGD) individuals are simultaneously visible and invisible in 

India, visible for their unique historical and cultural practices and invisible for their lack of basic 

human rights. A long history of abuse, discrimination, and economic marginalization rooted in a 



rigid heteronormative society, has resulted in tremendous health crises among the TGD 

communities. The COVID-19 pandemic has further exacerbated their health conditions including 

substance misuse and mental health. A combination of factors such as the hard-to-reach nature of 

TGD communities, stigma, their mistrust with the healthcare system, and lack of data, makes it 

difficult to determine the extent of their health crises during and in the post-pandemic society, 

preventing resources (if any) for targeted health interventions.  

To address this, first, we collected data using a Respondent-Driven Sampling (RDS) approach, 

proven to be an effective recruitment method for hard-to-reach populations; and not applied to 

the TGD population in India before. Second, examined the behavior of substance misuse and 

depression among TGD individuals in Kolkata, India before the COVID-19 pandemic 

(December 2019 – January 2020, face-to-face surveys) and after the devastating 3rd wave of 

COVID-19 (July-September 2021, remote-digital surveys). Data on substance misuse and 

depression were collected from TGD individuals aged 18+ (n = 108) using self-reported 

standardized surveys of AUDIT, DUDIT, and PHQ-9.  

Our results indicated that the TGD community was almost closed, with a transwoman as the 

‘super-seed’, connected to several TGD individuals, hidden in the subsequent layers of seeds 

(n=11), peer-I (n=33), and peer-II (n=63). The self-reported gender identities tended to shift from 

the westernized transgender to Hijra or Kothi identities and their substance misuse behavior 

(mainly alcohol and tobacco) increased as we penetrated the communities. Impacted by COVID-

19 and loss of livelihood, alcohol consumption declined but tobacco intake increased along with 

significant signs of depression.  
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ParkSeek: Understanding the access and quality dimensions of parks and recreational facilities in 

Canada 

 

Jason Gilliland*1, Alexander Wray1, Catherine Reining1, Sean Doherty2, Christopher Lemieux2, 1Western 

University, Canada,2Wilfrid Laurier University, Canada  

The ParkSeek project is a national research initiative funded by the Public Health Agency of 

Canada to establish a self-sustaining suite of publicly available tools to support the surveillance 

of parks and recreational facilities as health promoting resources. Parks and recreational facilities 

in the Canadian context are critically important to overall wellbeing as they provide 

opportunities to connect with nature, pursue recreational activities, and facilitate social 

connections for the entire population. The project has three objectives. First, the project will 

quantify the geographic accessibility of parks and recreational facilities across Canada at 

multiple scales. Second, the project will collect information on the quality of, and quality of 

experiences in, these spaces using a triangulation of methods, across 12 focus areas that provide 

a representative sample of Canadian communities. These techniques include a structured 



observational audit of all parks in a community, a survey sent to a random sample of households, 

and a novel geographic ecological momentary assessment application to collect immediate 

feedback. Third, the project will document operational and strategic policies across Canada that 

affect access to, and user experiences in, parks and recreational facilities using a health equity 

lens. The design, policies, and programs related to these spaces may create barriers to access and 

affect the perceptions of quality and safety in these spaces. Moreover, the placement and 

underinvestment in parks and recreational facilities may result in disparities in having access to, 

and quality experiences in these spaces, among key populations. The three sets of activities 

investigate the observed, perceptual, and political domains of parks and recreational facilities, 

gathering data that could be used in estimating the effects of these spaces on the prevention of 

chronic disease. The purpose of this presentation will be to share the project’s ongoing activities, 

early findings, and solicit feedback from conference participants. 
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Incorporating Geographic Context in Population Health Interventions: Case Study of Arsenic 

Mitigation Interventions for drinking-water in Rural Bangladesh 

 

Varun Goel*, Michael Emch, University of North Carolina Chapel Hill, USA  

There are several overlooked challenges in accurately assessing the effectiveness of population 

health interventions such as 1) potential for unintended consequences (spillovers), 2) spatial 

variation in the effectiveness of an intervention, and 3) impact of factors at multiple spatial 

scales. Health geographers are well-situated to address these challenges, and not only measure 

spatial ‘patterns’, but also uncover the ‘processes’ underlying intervention impact, and 

subsequently determine the ‘context’ under which such interventions work best. By integrating 

theory and methods from health geography with traditional impact evaluation frameworks, I 

address these challenges using a case study of large-scale arsenic mitigation interventions for 

drinking-water in Bangladesh. Thousands of deep tubewells have been installed in rural 

Bangladesh to reduce mass arsenic poisoning. While these tubewells are effective at preventing 

arsenic ingestion, they can have other unintended health consequences, and differential health 

impacts across space. I integrate groundwater and drinking-water microbial data, health and 

demographic surveillance data, and spatial data across 142 villages in Matlab, Bangladesh to 

analyze health impacts of deep tubewells. I find both negative and positive spillovers; 

households that use deep tubewells are exposed to higher microbial contamination in drinking-

water due to increased travel time but also have lower diarrheal disease incidence among under-

five children. Geographic context matters and environmental factors such as seasonality, being 

located in flood control areas, behavioral factors such as sanitation, and social factors such as 

tubewell ownership influence how effective such interventions are. There is considerable spatial 

variation and using a deep tubewell protects against diarrheal disease only when a large 

proportion of the neighboring households also use deep tubewells as their primary drinking-

water source. This study highlights the importance of incorporating geographic context in 



designing future drinking-water interventions in rural Bangladesh, and also provides insights on 

how future population health intervention research can incorporate spatial context. 
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Researching the Worlds and Spaces of Genomic Medicine: Experiences of Using Arts-Based-

Methods to Understand Life with Rare Conditions 

 

Richard Gorman*, Bobbie Farsides, Brighton and Sussex Medical School, United Kingdom  

The diagnostic and treatment possibilities made imaginable by the development and subsequent 

mainstreaming of clinical genomics services have the potential to profoundly change the 

experiences of families affected by rare genetic conditions. Understanding the potentials of 

genomic medicine requires that we consider the experiences and perspectives of those who 

engage with such services, and question how patients and their families see the impact on their 

lives of the celebratory and positive imagined futures and spaces presented by scientists, 

clinicians, and policy makers. Health geography clearly has a role to play here. However, there 

are increasing calls to think more creatively, and draw on more participatory approaches, in 

evoking rich accounts of lived experience. That is, health geographers are increasingly 

challenged to evoke, not just explain. In this paper presentation, we discuss our rationale for, and 

experiences of, utilising a suite of creative arts-based research methods to understand and 

represent the diverse, variable, and multi-layered everyday lives and social worlds of families 

affected by rare genetic conditions, and how these correspond with the emerging, rapidly-

changing, and complex field of genomic medicine. We argue that arts-based methods can create 

a space where people feel comfortable to explore different narratives, centre different identities, 

and challenge assumptions about life with rare conditions. By engaging with participants’ stories 

and artful creations, we move to highlight what everyday life is like for the people who live with, 

and care for, those with rare genetic conditions. The stories produced unfold the implications of 

new genomic technologies, illuminating how genomics acts to (and likewise, fails to) reconfigure 

aspects of people’s lives – particularly outside of the specific socio-spatial dynamic of the clinic 

– whilst simultaneously existing as a sociotechnical frame that can eclipse the wider contexts, 

challenges, and liveliness of life with rare genetic conditions.  

 

Keywords: Arts-based methods, Rare disease, Genomics, Lived experience, More-than-representational 

 

36 

How has healthcare disruption due to the COVID-19 pandemic affected socioeconomic 

inequalities in avoidable hospitalisations 



 

Mark Green*1,2, Martin McKee3, Vittal Katikireddi2, 1University of Liverpool, United Kingdom,2University 

of Glasgow, United Kingdom,3LSHTM, United Kingdom  

The COVID-19 pandemic has placed considerable pressures on health systems. In the UK, a 

large amount of National Health Service (NHS) activity has been postponed, cancelled or 

changed to remote modes of delivery to build NHS resilience in coping with COVID-19 cases. 

While previous research has described the extent of this disruption, there has a lack of 

investigation into the implications and impacts on population health of this disruption. Any 

impacts of healthcare disruption are unlikely to have been evenly experienced across society and 

may have exacerbated socioeconomic inequalities in health. 

In this presentation, we will examine the extent that healthcare disruption has impacted health 

outcomes and associated inequalities. We focus on avoidable hospitalisations as our primary 

health outcome. Avoidable hospitalisations represent hospital admissions that in theory could 

have been prevented through access to timely care in the community. We hypothesise that such 

access to services could have been disrupted by the pandemic, resulting in individuals being at 

higher risk of being hospitalised. 

Two case studies will be presented to evaluate if healthcare disruption has impacted social 

inequalities in avoidable hospitalisations: (i) Individual-level records for 14 UK Cohort studies 

linked to electronic health records will be used to assess the experiences of healthcare disruption. 

Binomial regression models for individual cohorts and meta-analyses across pooled cohorts will 

examine if self-reported measures on whether individuals experienced disruption of their care 

were associated to avoidable hospitalisation. Analyses will be stratified by sex, age group and 

socioeconomic status to investigate impacts on inequalities. (ii) Electronic health records for 

58M people in England from OpenSAFELY will be used to estimate trends in avoidable 

hospitalisations. Slope and Relative Index of Inequality will be estimated to identify how 

inequalities by neighbourhood deprivation change during different periods of the pandemic. 

Regional inequalities will also be presented. 
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Incorporating social norms into agent-based models evaluating the impact of active commuting 

interventions 

 

Robert Greener*1, Jonathan Reades2, Simon Miles3, Steven Cummins1, 1London School of Hygiene and 

Tropical Medicine, United Kingdom,2University College London, United Kingdom,3King's College London, 

United Kingdom  



Background 

Interventions to increase active commuting have been recommended as a method to increase 

population physical activity, but evidence is mixed. Social norms related to travel behaviour may 

influence the uptake of active commuting interventions but are rarely considered in the design 

and evaluation of interventions. 

Methods 

In this study we develop an agent-based model that incorporates social norms related to travel 

behaviour and simulate the relative impact of introducing car-free Wednesdays. A synthetic 

population of Waltham Forest, London, UK was generated using a microsimulation approach 

with data from the UK Census 2011 and UK HLS datasets. An agent-based model was created 

using this synthetic population which modelled how the actions of peers and neighbours, 

subculture, habit, weather, bicycle ownership, car ownership, environmental supportiveness, and 

congestion affect the decision to travel between four modes: walking, cycling, driving, and 

taking public transport. We investigated the properties of the agent-based model under a control 

scenario which was compared to a hypothetical intervention where car-free days were introduced 

on Wednesdays using a Bayesian binomial regression model, using weakly-informative priors. 

Each scenario was run 200 times using randomly generated social network structures. 

Results 

Introducing car-free days on Wednesdays was found to increase the odds of active commuting by 

108.2% (89% HPDI: [108.2% to 108.2%]) on the car-free days, and by 70.3% (89% HPDI: 

[70.3% to 70.3%]) on the remaining weekdays, compared to the control scenario, where the 

baseline odds of active commuting was 0.091 (HPDI: [0.091 to 0.091]). 

Conclusion 

While these results demonstrate the utility of our agent-based model, rather than aim to make 

accurate predictions, they do suggest that by there being a ‘nudge’ of car-free days, there may be 

a sustained change in active commuting behaviour. 
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Conceptualising Ageing – as well as you can – in Place 

 

Hannah Grove*, Maynooth University, Ireland  



This paper presents a lay-informed and empirically grounded model of ageing – as well as you 

can – in place. This has been developed from a PhD project combining qualitative and geo-

spatial approaches including interviews, mapping exercises and ‘go-along’ interviews with 

thirty-four older people living within the Greater Dublin Area in Ireland. The model is 

relationship-centred and integrates the concepts ‘ageing well’ and ‘ageing in place’ through a 

Capability Approach (CA) lens. It has four components. The first is a pragmatic and subjective 

definition of ageing well. This is individually defined, with an emphasis on doing the best you 

can, for as long as you can, based on individual capabilities and circumstances at a given point in 

time. It continually meets individuals where they are at, meaning it is inclusive, dynamic, and 

attainable for all. The second component of this model is an emphasis on achieving valued 

functionings, i.e. the ‘beings’ or ‘doings’ of everyday life that are important or meaningful to an 

individual (Sen, 1993). The third component of this model recognises the importance of 

participating and engaging beyond the home to feel and be in place. Finally, the fourth 

component builds and connects ideas of enacting relative independence on the one hand, with the 

importance of the social environment on the other, to highlight how interdependence plays a 

vital role in shaping the experience of ageing well in place.  To conclude the paper, I present two 

key recommendations that planners, policymakers, researchers, as well as older people 

themselves could implement, to work towards the goal of ageing – as well as we can – in place. 

This could lead to dramatic improvements in both the quality of our local environments and of 

our lives. 
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A spatial analysis of emotions in Switzerland based on Twitter – The role of users’ socio-

ecological neighborhoods 

 

Oliver Gruebner*1, Nicolas Schmidheiny1, Suzanne Elayan2, Martin Sykora2, Markus Wolf1, 1University of 

Zurich, Switzerland,2Loughborough University, United Kingdom  

Background: With growing urbanization, the number of people exposed to risk factors 

originating from neighborhood socio-ecological environments increases. At the same time, the 

rapid growth of social media users worldwide generates an immense data quantity to track 

patterns of public mental health. We aimed to explore the functional relationship of available 

greenspace, traffic noise, and socioeconomic status (SES) at Twitter users’ homeplaces with 

corresponding emotional stress in users’ tweets.  

Methods: We performed activity space analysis in GIS to detect homeplaces and sentiment 

analysis to extract emotions and stress from geo-referenced tweets (N=758,103) of Twitter users 

(N=65,000) in Switzerland between 2015 and 2018. We also estimated gender and age of users. 

Subsequently, we linked user homeplaces to neighborhood level socio-ecological factors (SES, 

noise pollution, greenness) and noted whether a homeplace was located in an urban, rural, or 

intermediate area. Finally, we used a set of multivariable logistic regressions to find associations 



between socio-ecological factors and negative emotions, happiness, and stress in tweets, 

controlled by users’ gender and age.  

Results and Discussion: We identified homeplaces in 1,200 Twitter users across Switzerland, 

who produced 261,784 tweets. We found that rural areas (compared to intermediate) 

significantly reduced the likelihood of negative emotions, with more night-time noise slightly 

moderating this relationship. In contrast, day-time noise, as well as homeplaces in rural and 

urban areas were negatively associated with happiness in tweets. High SES in a homeplace, as 

well as homeplaces located in rural or urban areas further reduced the strength of negative 

association between day-time noise and happiness. With our study, we show that urbanicity and 

social (SES) as well as physical neighborhood factors (noise exposure) at the homeplace are 

associated with emotional responses in Twitter users. Our approach may be useful for fine 

grained mental health monitoring at scale. 
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Connecting Black geographies, gender, and health in the study of Caribbean family food 

practices 

 

Gabrielle Guy*, University of Nottingham, United Kingdom  

This paper conceptualises a Black geographies approach to understanding contemporary 

Caribbean family food practices. The historic contexts of systemic colonial violence continue to 

reverberate today, evident in post-colonial systems of food consumption and production, health 

impacts on Caribbean communities, and visceral experiences and traditions connected to food. In 

this paper, I critically review existing literature on Caribbean family food practices with the goal 

of bringing a Black geographies perspective to bear on the gendered, racialised, and bio-political 

dimensions of food in the Caribbean and diaspora at the scale of family relations. By seeking to 

understand family food practices, family bio-political dynamics and existing family food 

networks in this way, I hope to contribute a richer and more relevant understanding of the place 

of food in supporting thriving health in Caribbean communities. 
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Health enabling places during the COVID-19 pandemic: A qualitative analysis of older 

community-dwellers' experiences in Ireland 



 

Viveka Guzman*1, Ronan Foley2, Frank Doyle1, Maria Pertl1, 1Royal College of Surgeons in Ireland, 

Ireland,2Maynooth University, Ireland  

Health and well-being in later life are enabled by the fit between an individual’s capabilities and 

the affective, material, and social resources accessible to them. Disruptions triggered by the 

COVID-19 pandemic may influence older people’s relationships with place across a wide 

spectrum ranging from displacement and entrapment to refuge and newfound opportunities to 

support their health and well-being. Our aim is to increase the understanding of the emplaced 

experiences of older people who were aging in place during COVID-19 and to explore their 

perspectives about what constitutes a health enabling place in a pandemic context. A qualitative 

approach was used for older people to describe in their own words shifts in place-based 

functionings, and how opportunities or barriers for enabling places have emerged during 

COVID-19. Participants’ data were analyzed through thematic analysis and is comprised of 44 

in-depth interviews, 17 written submissions, and 5 go-along interviews with community-dwellers 

based in Ireland who were aged 65 years or over at the time of data collection. Findings indicate 

shifts in the perception and use of residential and public spaces and highlight relational and 

ambiguous characteristics of health enabling environments. We draw attention to the 

heterogeneous nature of older people's experiences during COVID-19 and the diverse 

configurations of networks and resources that promoted or hindered their well-being and sense of 

agency. Our results emphasize opportunities for environmental interventions to advance the 

development of age-friendly communities, and to support older people aging in place during 

public health crises 
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Rethinking disability hate as a public health concern  

 

Ed Hall*, University of Dundee, United Kingdom  

Many disabled people experience hostility, harassment and violence. The dominant 

conceptualisation of what is termed ‘hate crime’ is of individual acts of harassment and violence 

committed by bigoted perpetrators. As such, there is a criminal justice framed policy response: 

supporting those affected to report incidents and the prosecution of offenders. Whilst reporting is 

crucial, disability-related hate incidents continue to increase, under-reporting is significant, and 

prosecutions are low. 

This paper seeks to rethink ‘hate’ and to argue for a different response. There is growing 

evidence of the impact of hostility and violence on the mental (emotional and psychological) and 

physical health of disabled people; both the individuals directly affected, and the families, groups 

and communities they live within. In this context, the paper examines the emergent call for hate 

to be treated as a ‘threat’ to public health (Cramer et al, 2020). Further, studies have shown that 



most acts of hate are committed ‘opportunistically’ by ‘ordinary’ people in the course of their 

everyday lives (Iganski, 2008), shaped by socio-political discourse and events, and local and 

micro spaces and social interactions (Hall, 2019). 

The paper will argue that such evidence can support a shift in policy from a criminal justice to a 

public health response, by recognising the range of factors – structural, community, 

interpersonal, individual – at various scales that shape the experiences of those targeted, and 

contribute to the ‘hate-motivated behaviours’ of perpetrators. And further, identifying a set of 

interventions to support victims of hate and prevent harassment and violence. 

The paper concludes that rethinking hate as a public health concern also broadens the study of 

hate to include the experiences and impacts of body-related hostility for people who may not be 

defined, or identify, as disabled. 
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Partnering for Change in northern British Columbia, Canada: How does, and should, 

“community” matter to healthcare transformation?  

 

Neil Hanlon*1, Margo Greenwood1, Martha MacLeod1, Trish Reay2, David Snadden3, Erin Wilson1, 
1University of Northern British Columbia, Canada,2University of Alberta, Canada,3University of British 

Columbia, Canada  

“Community” is a voice often left out of health systems planning and decision making, yet even 

efforts that are expressly committed to include input from community will encounter intractable 

tensions and contradictions that stem from seemingly irresolvable issues of representation. This 

presentation offers an overview of the Partnering for Change initiative, an ongoing regional 

healthcare reform process that has been underway in northern British Columbia, Canada for 

more than a decade. Partnering for Change has been ground-breaking in its ability to bring 

community leaders into the fold as partners in health systems transformation, yet the initiative 

continues to grapple with questions about community involvement that need to be unpacked in 

order to move the work forward. In this presentation, we consider the following questions in the 

context of experiences and impressions of this initiative to date: what does community mean, 

who speaks on behalf of community, what kinds of engagement do community partners seek, 

and to what extent have community partners influenced healthcare transformations through their 

participation in this initiative? We conclude by considering the transferability of our findings to 

healthcare reform efforts in other jurisdictions. 

 

Keywords: healthcare reform, partnerships, community participation, local government, regional health 

governance  
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‘Ar scáth a chéile a mhaireann na daoine’ (Irish Gaelic -It is in each other’s shelter that we live 

and thrive): Caring for marginalised people in Dublin- where do GPs find their supports? 

 

Catherine Hayes*, Maynooth University, Ireland  

Primary care delivered by general practitioners to marginalised people is transacted in a 

mycelium of networks from the consultation to representation to the Joint Houses of the 

Oireachtas[1]. Using the method of case studies developed from sixteen semi-structured 

interviews, I explored the lived experience of urban GPs in poorer parts of Dublin, Ireland as 

they reflected on what worked and what did not in the consulting room, at  sites where homeless 

people dwell and in the wider scale of caregiving. Interviews were transcribed verbatim and 

coded.  Building on the literatures of care, scale and power relations, my analysis considers how 

such GPs take strength from their practice team members to optimise their own caregiving. Each 

person gave a unique account of how government policies on housing and healthcare are 

inscribed on the bodies of their patients, and in turn, on theirs. Participants’ narratives weave a 

number of recurring, intersecting and overarching themes into their collective account: the high 

volume of patients’ clinical presentations rooted in poverty and homelessness; the frustration of 

being unable to access effective secondary care services such as child mental health support in a 

timely manner; the high volume of clerical work accruing to each consultation that transfigures 

the elements of medical care into effective advocacy; the esteem GPs hold for their patients and 

the warm intersubjectivity of longstanding clinical relationships that compels them to carry on in 

the face of personal exhaustion and near burnout. At a time when the government’s Sláintecare 

(2017) initiative on free healthcare for all moves slowly towards implementation these findings 

have implications for the health of GPs, workforce planning, housing and healthcare policy.  

  

 

[1] Oireachtas is a collective noun, the Irish word for the parliament of the Republic of Ireland, consisting of the 

President, the Senate and the Dáil.  
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Blue space exposures and suicide mortality: Evidence from the Netherlands using 

microdata 

 

Marco Helbich*1, Matthew Browning2, Mathew White3, Paulien Hagedoorn1, 1Utrecht University, 

Netherlands,2Clemson University, USA,3University of Vienna, Austria  

There is increasing evidence suggesting that blue space exposure is associated with mental health 

benefits. However, whether such association also exist for suicide mortality remains unclear. Our 

aim was to test whether that exposure to blue space mitigates suicide risk. Data on people aged 

18-64 years between 2007 until 2016 were obtained through microdata linkage (N=105,000). We 

assigned the amount of residential blue space, blue space access, and coastal proximity to each 

case/control across their 10-year-long moving history. The results of conditional logistic 

regression models showed that residential blue space and blue space access were not associeted 

with suicide. Suicide risk among woman decreased with coastal distance and effect estimates 

became more pronounced after adjusting for co-exposures. Income and urbanicity did not modify 

these suicide-coastal proximity associations. Our findings provide suggestive evidence that 

living close to the coast is associated with an increased suicide risk among women. 
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Domesticating Cleaner Cookstoves for Improved Respiratory Health: Using Approaches from 

the Sanitation Sector to Explore the Adoption and Sustained Use of Improved Cooking 

Technologies in Nepal 

 

Sarah Hewitt*1, Matthew Smallman-Raynor-Raynor1, Binaya K.C.2, Benjamin Robinson3, Puspanjali 

Adhikari4, Biraj Karmacharya4, Catrin Evans5, Charlotte Bolton6, Ian Hall6, 1School of Geography, 

University of Nottingham, United Kingdom,2Kathmandu University, Nepal,3University of Nottingham, 

United Kingdom,4Dhulikhel Hospital Kathmandu University Hospital, Nepal,5School of Health Sciences, 

University of Nottingham, United Kingdom,6NIHR Nottingham BRC Respiratory Medicine, School of 

Medicine, University of Nottingham, United Kingdom  

Drawing on village-based data from Nepal, this paper explores the transferability of the 

Integrated Behavioural Model for Water, Sanitation and Hygiene (IBM-WASH) to the clean 

cooking sector and its potential to elucidate how barriers to improved cookstove adoption and 

sustained use intersect at different scales. The paper also explores the potential of IBM-WASH, 

behaviour settings theory and domestication analysis to collectively inform effective behaviour 

change techniques and interventions that promote both adoption and sustained use of health-

promoting technologies. The methodological approach comprised of household surveys coupled 

with direct observation, semi-structured interviews and focus group discussions. The findings 

indicated that the IBM-WASH framework translated well to the improved cookstove sector, 

capturing key influences on clean cooking transitions across the model’s three dimensions 



(context, psychosocial and technology) at all five levels. Understandings gained from utilising 

IBM-WASH were enhanced – especially at the individual and habitual levels – by domestication 

analysis and settings theory which elucidated how different cooking technologies were 

incorporated (or not) within physical structures, everyday lives and routine behaviour. The paper 

concludes that this combination of approaches has potential applicability for initiatives seeking 

to promote improved environmental health at community-wide scales 

 

Keywords: Improved cookstoves, Nepal, household air pollution, behavioural settings theory, 

domestication analysis 
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Change in the food environment and change in measured adiposity in adulthood: a longitudinal 

study from the Christchurch Health and Development birth cohort, Aotearoa New Zealand 

 

Matthew Hobbs*1, Geraldine McLeod2, Joreintje Mackenbach3, Lukas Marek1, Jesse Wiki4, Bingyu Deng1, 

Phoebe Eggleton1, Joseph Boden2, Dhakal Bhubaneswor2, Malcolm Campbell1, John Horwood2, 
1University of Canterbury – Te Whare Wānanga o Waitaha, New Zealand,2University of Otago, New 

Zealand,3Amsterdam Public Health Research Institute, Netherlands,4University of Auckland, New 

Zealand  

This study investigates associations between change in access to food outlets and change in 

measured body mass index (BMI) and waist circumference (WC). We use data from the 

Christchurch Health and Development Study, a birth cohort of 1,265 babies born in 

Christchurch, New Zealand (NZ) in 1977. Trained interviewers obtained WC (cm), height (cm) 

and weight (kg). BMI was calculated at age 30 (2007) and 40 (2017). Nationwide food outlet 

locations for fast-food outlets and supermarkets in 2005 and 2015 were then linked to the CHDS 

NZ resident population at 30 and 40 years. We defined nationwide access using driving distance 

along the road network for i) proximity to nearest outlet, ii) proximity to nearest five outlets, and 

iii) an enhanced two-step floating catchment area model. Relative percentage change in distance 

allowed for a standardised difference between 2005 and 2015 (e.g. ((Distance 2015 - Distance 

2005) / Distance 2005) *100)). Mixed effects models investigated associations between relative 

percentage change in distance to food outlets and change in measured adiposity. On average, 

both BMI (2.19kg/m2 (±3.12)) and WC (5.87cm (±9.76)) increased between 30 and 40 years. 

Cohort members who experienced a greater percentage change towards closer proximity to fast-

food outlets had the larger increases in BMI and WC. In contrast, cohort members who 

experienced a greater percentage change towards closer proximity to supermarkets had the 

smaller increases in BMI and WC. Importantly, the larger increases in BMI and WC were seen 

for those who had the greater proportional change towards closer proximity to fast-food outlets 

and who stayed at the same address. Such increases in BMI and WC for those who stayed at the 

same residence may therefore be due to the number of fast-food outlets increasing in their 

neighbourhood rather than due to selection bias attributable to individuals moving. 
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Asset-map of Parent Support Offerings: exploring the availability and accessibility of places 

promoting parent mental health and wellbeing in Hampshire, UK  

 

Rachel Houweling*, Dianna Smith, Andrew Power, University of Southampton, United Kingdom  

The service landscape supporting the mental health and wellbeing of UK parents is complex and 

changing.  Many universal statutory services have closed or significantly reduced since austerity, 

and volunteer provision can be precarious and unevenly distributed, located according to the 

provision of short-term grants and availability of volunteers, rather than co-ordinated 

assessments of need.  Specialist services may have long waiting times and some targeted support 

is stigmatised, feared, and avoided by those who could benefit.  COVID-19 created additional 

changes to support offerings and a growing use of online solutions, but also a reduction of “in-

person” connections.  The purpose of this study was to identify, visualise, and interrogate, the 

availability and accessibility of parent-support offerings across the case study county of 

Hampshire England in the early part of 2022, after most COVID-19 restrictions were eased. An 

asset-map of organisations offering parent support in Hampshire was created to identify where, 

when, how, and who could access this support.  The map was constructed in two phases, initially 

through online searches of publicly listed support offerings and secondly, from community 

consultation, whereby a draft of the asset-map was shared through social media for public 

additions and amendments.   The process revealed many challenges for parents learning about 

support available to them, as well as barriers and inequalities to accessing what was offered.  It 

also captured some of the closures and losses that have occurred in recent times, intensifying 

gaps in support provision.  However, the map revealed strengths too, with examples of 

innovative practice and dedicated individuals and organisations working to support parents in 

Hampshire. Efforts to improve access to parent support offerings that promote parent mental 

health and wellbeing must both acknowledge the gaps and build on the strengths, identified in 

the asset-map. 
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Collating online nutritional information to monitor restaurant menu items in the UK: the 

MenuTracker database 

 

Yuru Huang*, Thomas Burgoine, Dolly Theis, Michael Essman, Jean Adams, University of Cambridge, 

United Kingdom  



Many restaurants post nutritional information online. This information forms a part of the digital 

food environment and can be valuable for research purposes. However, transcribing this 

information by hand is time-consuming and error-prone. In this session, we introduce and 

demonstrate the use of MenuTracker, the first longitudinal restaurant nutritional database, 

powered by automated scripts, in the UK.  

We used various data science techniques (e.g. web scraping) to collect MenuTracker data from 

the websites of large chain restaurants that post nutritional information online. Large chain 

restaurants were defined as those with over 250 employees or belonging to the top 100 

restaurants based on sales volume. We have been collecting MenuTracker data on a quarterly 

basis since March 2021. In January 2022, MenuTracker contained information on 76,405 menu 

items from 88 large out-of-home food outlets. By automating data collection, we reduced the 

work required to compile MenuTracker by 70%, totalling approximately 200 hours saved for 

each data collection wave.  

In a case study, we demonstrate the research potential of MenuTracker. Using three waves of 

MenuTracker pilot data collection (2018, 2019, 2020), we examined the energy and nutrient 

trends of menu items served. Our results showed that sugar content declined across all menu 

items (per-item: -0.43g/year, 95% CI: -0.66, -0.21) and core items available on menus (-

0.31g/year, 95% CI: -0.45, -0.17) in all three years. Energy, salt, and saturated fat content in 

menu items remained constant overall.  

MenuTracker is a valuable resource that harnesses the power of data science techniques to utilise 

publicly available data published online. Researchers, policymakers, and consumers can use 

MenuTracker to understand and assess foods available from restaurants. The methods used in 

development will be available online and can be applied by those in other countries who wish to 

establish similar databases.  

 

Keywords: digital food environment, menu information, restaurant menus, online nutritional 
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Come From Away: Understanding "rolling stigma" in the zero COVID approach.  

 

Robert Huish*1, Christina Ergler2, Nichole Georgeou3, 1Dalhousie University, Canada,2The University of 

Otago, New Zealand,3n.georgeou@westernsydney.edu.au, Australia  

Social distancing, self-isolation, hand washing and face coverings are all ancient methods used to 

deal with modern-day pandemisc like COVID-19.  With ancient methods come ancient 

problems, notably stigma and shaming associated with the virus.  During the COVID-19 

pandemic some jurisdictions went for the zero-COVID approach in an attempt to completely 

keep the virus out of place, and effectively form COIVD-free bubbles.  New Zealand, Australia, 



and the Canadian province of Nova Scotia are among the jurisdictions that attempted the zero-

COVID approach until the rise of the omicron variant.   

In this paper we present findings from research conducted that explores how stigma emerged, 

evolved, and shaped public health policy during the pandemic.  In these three jurisdictions we 

find that stigma evolved with each wave of the pandemic, in the sense that a particular group of 

society was blamed and shamed, both formally and informally, for the inconveniences of public 

health measures during the pandemic. Our work reveals two key points.  First is that underlying 

prejudices, heavily grounded in racist beliefs surfaced in the early days of the 

pandemic.  Second, is that other groups were later associated as carriers of the virus, which 

worked to undermine a sense of cohesion and buy-in for public health measures.   

Even with a conscious effort towards inclusive and participatory public health language, the 

zero-COVID approach jurisdictions ultimately created a challenging social dynamic that impacts 

community resilience and trust of public health officials for pandemic management.  The 

significance of this for social geography is that rolling stigma is telling of how some persons 

became part of the team “in place” and others were quickly caste as “out of place” through the 

social construction of otherness.    
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Physical and social characteristics of public open spaces related to emotions in older adults with 

a low socio-economic status: a qualitative study using walk-along interviews. 

 

Noortje Jacobs*1, Benedicte Deforche1, Jenny Veitch2, Delfien Van Dyck1, Lieze Mertens1, Jelle Van 

Cauwenberg1,3, 1Ghent University, Belgium,2Deakin University, Australia,3Fund for Scientific Research 

Flanders (FWO), Belgium  

Purpose: In developing a public-health response to ageing, urbanization and health inequalities, it 

is important to create supportive environments. The role of emotions has been largely ignored 

when studying the relationships between environmental characteristics and older adults’ health 

behaviors and outcomes. We aim to identify which emotions older adults with a low SES 

experience when they walk in public open spaces (POS; e.g. streets, parks, and squares) and 

which physical and social characteristics of POS influence these emotions.  

Methods: A qualitative study using walk-along interviews will be performed. We will recruit 

older adults who live in low-income neighborhoods in Ghent (Belgium). The study consists of 

two parts: (1) a questionnaire during a home visit that assesses information about demographic 

factors, physical activity, the use of POS and emotions and (2) a walk-along interview through 

the participants’ neighborhood. During the walk-along interviews the experienced emotions and 

how these are influenced by the POS characteristics will be discussed. All interviews will be 

audiotaped, transcribed verbatim and processed with NVivo software. Data will be collected 



until saturation is reached and analyzed using a deductive content analysis. Emotions will be 

divided into four groups: (1) high positive affect, (2) low positive affect, (3) high negative affect 

and (4) low negative affect.  

Results: Data are currently being collected. The study will provide a description of the 

experienced emotions, differences in emotions between different types of POS and how these 

emotions are influenced by POS characteristics. Study results will be presented during the 

symposium.  

Conclusions: The results of the study will inform policy and practice to create age-friendly cities 

and future (quantitative) studies on this topic. 
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Investigating the role of English language proficiency on humanitarian migrants’ economic 

settlement in Australia: A longitudinal study 

 

Santosh Jatrana*, James Cook University, Australia  

In this paper, I assess differences in economic outcomes (labour force participation, employment 

status) among humanitarian migrants over a five-year period using a large and nationally 

representative longitudinal dataset. I also explore English language proficiency as one of the 

possible mechanisms through which economic settlement outcomes change over time post-

migration. Given the importance of English in securing a job in Australia, I expect English 

language proficiency to play an important role in determining humanitarian migrants’ labour 

force participation and employment status. I hypothesize that humanitarian migrants with low 

levels of English language proficiency would have a higher probability of out of labour force and 

employment after controlling for various confounders. 

  

Using multiple rounds of panel data from “Building a New Life in Australia” (BNLA), and two 

indicators of settlement (labour force participation, employment status), I investigate the role of 

English Language proficiency on humanitarian migrants’ economic settlement using fixed-

effects regression models. BNLA is a five-year longitudinal study with annual data collection. 

The initial baseline survey was conducted in 2013-14 and the final survey was conducted in 

2017-18. BNLA involves interviews with the same group of humanitarian migrants in five waves 

who arrived in Australia or were granted a permanent humanitarian visa in 2013. The survey and 

participant materials are translated into multiple languages (14 different languages were used in 

Wave 1). 

  



The results demonstrate a positive role that English Language proficiency plays in the economic 

settlement of humanitarian migrants, however, it varies depending on the domain of proficiency 

(eg listening, reading and writing). It is expected that this study will provide valuable insights 

into the role of English language proficiency on the economic settlement outcomes of recently 

arrived humanitarian migrants. The policy implications of the research findings will be 

discussed. 
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Spatial Analysis of Ambient Air Pollution and COVID-19 Death in a Hospitalized Cohort of 

Confirmed Cases in Southern California 

 

Michael Jerrett*1, Claudia Nau2, Richard Burnett3, Jason Su4, Rebecca Butler2, Christina Batteate1, 

Deborah Young1, Michael Kleeman5, 1University of California, Los Angeles, USA,2Kaiser Permanente 

Southern California, USA,3Health Canada, Canada,4University of California, Berkeley, USA,5University of 

California, Davis, USA  

Background 

Recent evidence links ambient air pollution to COVID-19 incidence, severity, and death, but few 

studies have analyzed individual health data with high quality exposure models.  

Objective 

We sought to assess whether air pollution exposures led to greater risk of death after 

hospitalization in confirmed COVID-19 cases among patients who were members of the Kaiser 

Permanente Southern California (KPSC) healthcare system.  

Methods 

We used 1 km resolution chemical transport models (CTMs) to estimate ambient concentrations 

of several common air pollutants, including ozone, nitrogen dioxide, and fine (PM2.5) and ultra-

fine (PM0.1) particulate matter. We also derived estimates of chemical species and sources of 

fine particles. We used Cox proportional hazards models to assess associations between air 

pollution exposures and death from COVID-19, while controlling for potential individual and 

contextual confounders.  

Results 

We found significant associations between COVID-19 death and several air pollution exposures, 

including: PM2.5 mass, PM0.1 mass, PM2.5 nitrates, PM2.5 elemental carbon, PM2.5 on-road 

diesel, and PM2.5 on-road gasoline. Based on the interquartile (IQR) exposure increment, effect 



sizes ranged from hazard ratios (HR) = 1.12 for PM2.5 mass and PM2.5 nitrate to HR ~ 1.06-

1.07 for other species or source markers. Humidity and temperature at the time of diagnosis were 

also significant negative predictors of COVID-19 death and inverse modifiers of the air pollution 

effects. 

Conclusion 

In this cohort, representative of the hospitalized population in Southern California, higher air 

pollution exposures were associated with higher risks of COVID-19 death.  
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Area deprivation and changes in the digital food environment during the COVID-19 pandemic: a 

longitudinal analysis of three online food delivery platforms 

 

Alexandra Kalbus*1, Andrea Ballatore2, Laura Cornelsen1, Steven Cummins1, 1Department of Public 

Health, Environments & Society, London School of Hygiene & Tropical Medicine, United 

Kingdom,2Department of Digital Humanities, King’s College London, United Kingdom  

Introduction: Foods prepared away from home are typically energy-dense and nutrient-poor and 

contribute to health inequalities relating to overweight and obesity. The COVID-19 pandemic 

has changed the way people interact with food environments, accelerating the transition to online 

‘fast-food’ delivery services. This raises the prospect of a new digital divide, whereby more 

disadvantaged neighbourhoods have greater exposure to online food delivery services. This study 

explores whether neighbourhood deprivation is associated with greater exposure to online food 

delivery services, and whether changes in access to these services during the COVID-19 

pandemic is also associated with deprivation. 

Methods: Information on food outlets (n=116,371 in 2020 and n=281,613 in 2021) delivering to 

661 postcode districts in Greater London and Northern England was obtained in April 2020 and 

May 2021 from the three leading online delivery platforms (JustEat, Deliveroo, and Uber Eats). 

Data were merged and cross-platform duplicates removed. The relationship between area 

deprivation and the total number of delivering outlets over time is assessed using multilevel 

regression models. Linear regression is used to assess the association between area deprivation 

and the growth of exposure during the pandemic. Models are adjusted for area and demographic 

characteristics. Secondary analysis examines areas with the highest quantile of increase in 

available outlets using logistic regression. 

Conclusion: This study has the advantage of combining three online food delivery services and 

assessing their relationship with area deprivation over time. Results of this investigation could 

inspire further research to establish if inequalities in access to food prepared away from home 

translates into health inequalities. 
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Capacity, context, place: an exploration of the lived reality and negotiation of ‘capacity’ in 

provider/user dynamics of long-acting reversible contraception (LARC) provision  

 

Alexandra Kaley*, Lancaster Univesity, United Kingdom  

Long-acting reversible contraception (LARC) are provider-dependent contraceptives that are 

effective for an extended time period. NICE have actively encouraged service providers to 

promote LARC use, and contraception guidelines often cite the ‘benefits’ of LARC and its use 

among select populations (e.g. young people; women with children removed from their care). 

Yet uncritical, directive provision can compromise personal choices and reproductive rights, and 

recent research has exposed research/practice gaps about provision, when individuals are deemed 

to ‘lack capacity’ (e.g. learning-disabled people) or when capacity is considered compromised 

(e.g. post-abortion). In this paper I present current research which is seeking to explore the lived 

reality and negotiation of ‘capacity’ in provider/user dynamics of LARC provision. Drawing on 

feminist and geographical writings on relational autonomy and an ‘ethics of care’, this paper 

shall challenge medical and legal understandings of ‘mental capacity’ which emphasise 

individual rationality and a deficit model of legal person-hood . I argue that autonomy is 

achievable only when support, advocacy and enablement are collectively in place, recognising 

the ways in which influence is transmitted through webs of connectivity and ‘significant others’. 

Particular attention shall be given to the dynamism and fluidity of capacity, and how it crosscuts 

people and place, in order to identify how capacity and consent are mobilised in practice with 

respect to LARC use and provision. I shall conclude with some reflections on ‘new’ 

circumstances and ways in which people might be enabled to exercise their relational autonomy, 

and how notions of rights and justice are configured, or not, in these spaces. 
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“It takes a village’ Promoting Young Black and Latino Children’s Wellbeing in the Face of 

Rapid Demographic changes. 

 

Joseph Kangmennaang*, Queens University, Kingston Ontario, Canada, Canada  

Latino immigrant population growth throughout the US Southeast is reshaping historical Black-

white paradigms marked by long-standing racial/ethnic resource inequities that disadvantage the 

development of young Black (non-Hispanic) and Latino children. To address these inequities, 

communities have prioritized investing in prenatal to age 3 (PN-3) systems of care to promote 



the wellbeing of all children. Black and Latino stakeholders, however, have raised concerns that 

current PN-3 systems do not adequately address the needs of the diverse families they serve.  

Focusing on Charlotte, NC as an example of the Latino demographic shifts transforming the US 

Southeast, this paper uses a mixed-methods, collaborative-community research approach to 

identify best-practice for creating more equitable, culturally responsive PN-3 systems of care. 

Using a self-created, comprehensive inventory of city-wide PN-3 services and programs, 

combined with micro- and macro-level US Census data, we conducted hotspot and accessibility 

mapping techniques to identify individual, neighborhood, and geographic factors shaping Black 

and Latino family PN-3 service use. We also conducted focus groups discussions (n=8) with 

Black and Latino families to learn about their PN-3 service preferences, opportunities, and 

barriers.  

Preliminary results highlight important differences and similarities between Black and Latino 

families. Latinos, for instance, face unique early care education access challenges but health care 

access does not differ between Black and Latino children. And though Black and Latino children 

live in different neighborhoods, they often face similar geographic accessibility barriers. Our 

parent focus groups examined these patterns further and identified additional differences and 

similarities. Overall, this paper shows how, in the face of rapid demographic shifts, cities 

throughout the US Southeast can (re)design PN-3 systems of care to promote the health and 

wellbeing of all children and enhance economic mobility. 

 

 

Keywords: Childcare access, Racial inequities, Demographic changes, GIS analysis, Focus groups 
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From theory to modelling: Understanding and acting on urban food environments to improve 

diet using agent-based modelling 

 

 

Amanda Karapici*1, Steven Cummins1, Simon Miles2, 1London School of Hygiene & Tropical Medicine, 

United Kingdom,2Kings College London, United Kingdom  

Background 

Inequalities in exposure to a high-quality local food environment have been implicated in the 

generation of inequalities in diet-related behaviours and outcomes, including obesity and 

diabetes. Increasingly, these problems have been characterised as an emergent property of a 

complex system and, as such, the drivers of poor diet may be better understood by using a 

complex system perspective. However, as the generation of empirical evidence on the system 



drivers of poor diet is challenging, in silico approaches such as systems modelling have been 

proposed to better understand these complex, dynamic processes. 

Methods 

In this study, system dynamics (SD) was used to identify, understand and visualise the 

mechanisms that produce the neighbourhood food retail environment and influence individuals’ 

eating behaviour in a conceptual model. Group Model Building (GMB), which was undertaken 

online with stakeholders (academics and practitioners), was used to funnel existing knowledge 

and evidence on urban food environments in order to build a conceptual model of the food retail 

environment inclusive of the drivers that influence the decision to purchase meals that are high in 

fat, salt, sugar and calories (HFSS food). Next, agent-based modelling was used to represent the 

generated knowledge from the GMB process in a toy model which will serve as a universal 

model for local authorities to represent the food retail system and uncover potential leverage 

points for interventions. 

Results & Conclusion 

The presentation will describe the process followed and share our experience and insights in 

applying system approaches to develop and build the ABM.  We will present our toy model and 

outline the strengths and weaknesses of the approach, challenges in model building and reflect 

on model utility. Throughout we make the case of the usefulness of ABMs and encourage public 

health researchers and policymakers to consider using such approaches in their own work. 

 

 

Keywords: urban food system, health inequalities, complex systems, system dynamics, agent-based 
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Identifying Mental Health Issues in Canadian Immigrants  

 

Sahej Kaur*, Kristan Aronson, Mark Rosenberg, Queen's University, Canada  

In Canada, immigrants make up 22% of the population. According to recent studies, 29% of 

immigrants to Canada reported emotional problems and 16% reported high stress levels. 

Regarding access to mental health services in Ontario, it was found that immigrants were 40% 

less likely than long-term residents to access care. Immigrants face additional barriers in 

accessing mental health services and health information, as well as an inadequacy of services 

because of differences in cultural and language proficiencies. Over recent years, many key 

culturally competent practices necessary for providing mental health care to diverse groups have 

become more common place in Canada. Although the “healthy immigrant effect” shows that, at 

the time of immigration, immigrants are on average in better general health than Canadians, there 



are research gaps as to how the healthy immigrant effect applies to mental health, how the effect 

changes over generations of immigrants, and how emotional problems may differ across various 

groups of immigrants in Canada. Therefore, this study aims to increase the understanding of the 

healthy immigrant effect as it relates to mental health, and differences between immigrant 

populations and disparities in health outcomes. Using the master files of the Canadian 

Community Health Survey (CCHS), this study identifies differences in mental health outcomes 

between immigrants and non-immigrants, as well as between immigrants and non-immigrants 

who share the same ethnic background, and assesses if mental health outcomes worsen or 

improve between generations of immigrants, as compared to non-immigrants. This information 

can be used to improve access to mental health services for immigrants. 
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Making Space for AIDS: The Providentialism of Street Talk 

 

Gerry Kearns*, Maynooth Uni, Ireland  

In making conceptual space for AIDS within the epidemiological imaginary, scientists were 

directed by common sense in translating their understanding of the new disease into public health 

advice. This invited an excessive moralism into their talk of fluids and contact. Faced with the 

impossible injunction to forego sexual activity altogether, activists and artists took up the 

dominant spatial metaphors of common sense and directly queered them. These metaphors were 

based on biblical notions of plague and providence. In this paper, I will explain how artists 

reworked notions of providence to emphasise solidarity among LGBTQ+ people, as well as 

noting the ways that outside the family alternative forms of friendship and association created 

spaces for learning and responding. 
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Digital food outlet exposure: investigating the role of access and online food delivery service 

platform use 

 

Matthew Keeble*1, Jean Adams1, Tom Bishop1, David Hammond2, Lana Vanderlee3, Thomas Burgoine1, 
1University of Cambridge, United Kingdom,2University of Waterloo, Canada,3Université Laval, Canada  

Online food delivery services are integral to food retail. These services facilitate access to outlets 

selling hot food served ready-to-consume. As online food delivery services coexist with other 

purchasing formats, they could exacerbate existing inequalities in food outlet access. 



In November 2019, we used automated methods (web-scraping) to construct a dataset containing 

information about each food outlet in the UK registered with Just Eat (n=33,204), the market-

leading online food delivery service. First, we used this dataset to examine spatial variation and 

inequalities in online food outlet access across England (n=2,118 postcode districts). Through 

adjusted negative binomial regression, we predicted that 50% more food outlets were accessible 

to populations in the most (n=106), compared to the least (n=70) deprived areas. Second, we 

linked our Just Eat dataset with contemporaneous population-level data from the International 

Food Policy Study and investigated associations between the number of food outlets accessible 

online and online food delivery service use. Amongst 3,067 adults in the UK, the median number 

of food outlets accessible online was 85 (IQR: 34-181) and 15% had used an online food 

delivery service in the past week. Adults with the highest number of food outlets accessible 

online had 71% greater odds of using online food delivery services (OR: 1.71; 95% CI: 1.09-

2.68) compared to those with the lowest. Through further analysis, we identified that this 

relationship was evident for adults with a university degree, adults aged 18-29 years, those living 

with children, and those who were female. 

Our findings indicate that the number of food outlets accessible online follows a socioeconomic 

gradient and is positively associated with online food delivery service use. Although we are 

monitoring trends in online food outlet access (with early findings available in mid-2022), we 

also need to understand the possible dietary implications of using this digital purchasing format. 

 

Keywords: Digital food environment, Fast foods, Food environment, Health inequalities, Online food 
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Contacts and Contacts of Contacts: Ebola Survivors, Vaccine ‘rings’ and the Global Health 

Frontier 

 

Ann Kelly*, Clare Herrick, King's College London, United Kingdom  

The potential role of persistently infected survivors in triggering outbreaks of Ebola Virus 

Disease (EVD) has sparked debate over outbreak vaccination policy and more broadly, the 

biotechnical conjunctions of preparedness and emergency response. The WHO currently 

recommends emergency immunization through the construction of ‘rings’, whereby vaccines are 

offered to the contacts of identified cases and to the contacts of those contacts. The latency of 

Ebola infection has cast doubt on that approach, leading to calls for prophylactic vaccination of 

close contacts of survivors.  Instrumental to the eradication of smallpox, ‘ring vaccination’ was 

creatively reconfigured during the 2014-2016 West African Ebola Outbreak as a novel clinical 

trial design that could square the investigative demands of clinical research with the 

humanitarian imperatives of access.  Tracking the fraught politics of inclusion attendant to an 

emerging paradigm of humanitarian experimentation, this paper seeks to illuminate the spatial 

infra-logics of contemporary Ebola response, that seek to square the humanitarian exigencies of 



public health care crisis, commercial investment in medical countermeasures and the material 

realities of shortage of supply.  
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What Types of Activity Places Make Older Adults Walk More and Further Away From Home? 

 

Eun-Kyeong Kim*1,2, Oliver Eberli1, Robert Weibel1,2, 1Department of Geography, University of Zurich, 

Switzerland,2University Research Priority Program "Dynamics of Healthy Aging", University of Zurich, 

Switzerland  

Being mobile and physically active is critical to maintain health and wellbeing in older age. 

Higher individual mobility—often measured by life space levels and daily mobility indicators—

is associated with a higher sense of independence and access to more diverse activity places and 

opportunities including necessities, physical activities, and social interactions in daily life of 

older adults. Particularly, as a fundamental physical activity, engagement in outdoor walking is a 

proxy of physical activeness as well as a predictor of health status and morbidity in later life. 

Such an outdoor walking activity can be promoted or suppressed depending on its associated trip 

purpose and activity place’s characteristics. Hence, it is important to consider individual 

mobility, trip purpose, and activity place characteristics to understand in what personal and 

environmental context outdoor walking can be conducted more, which has not been much 

explored in existing studies.  

In this study, we mainly focus on interplays between outdoor walking, individual mobility, trip 

purpose, and activity place’s traits in the daily life of community-dwelling older adults aged 65-

91 who live in Switzerland, participated in the MOASIS project, and conducted GPS tracking 

over 30 days. With GPS data processing and semantic annotation of GPS trajectories based on 

OpenStreetMap data, daily mobility indicators and life space levels were calculated, activity 

places were detected, and trip purposes associated with activity places were inferred. We found 

that trips for recreational walking or other exercise occur further away from home than trips with 

other purposes. Trips for entertainment and social visits are accompanied with walking more 

than other trip purposes. To refine types of activity places, we will classify activity places in 

terms of participant’s visiting patterns and trip purpose using a latent class analysis. Relations 

between activity place types and outdoor walking will be further explored. 
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Geographies of Colliding Epidemics: COVID-19 and Opioid Misuse  



 

Brian King*1, Andrea Rishworth2, Louisa Holmes1, 1Pennsylvania State University, USA,2University of 

Toronto, Canada  

The co-occurrence of the opioid epidemic and the COVID-19 pandemic is presenting significant 

challenges for human health and addiction treatment. Policy responses to mitigate the spread of 

COVID-19 have the potential to compound patterns of opioid use and misuse and affect the 

provisioning of treatment services. Social and economic patterns associated with the pandemic 

are expected to intensify mental health pressures and geographic patterns of opioid use and 

misuse. Since the onset of the pandemic, media attention and numerous policy commentaries 

have drawn attention to the intersections of addiction and COVID-19. However, there remain 

few empirical studies that examine the direct impacts of the COVID-19 pandemic for opioid 

overdose patterns. Even fewer have integrated quantitative and qualitative methods to detail the 

place-specific dynamics shaping opioid overdose and addiction treatment during the COVID-19 

pandemic. In order to fill this gap, this article measures and maps change in the age-adjusted rate 

of opioid-related overdose incidents at the county level from 2018 - 2020. These analyses are 

combined with interviews conducted since December 2020 with public health providers in the 

state of Pennsylvania to identify key patterns influencing opioid misuse and adjustments to 

treatment patterns. This research indicates that the pandemic is transforming the opioid epidemic 

by disrupting pre-existing patterns of opioid overdose incidence, specifically in terms of the 

urban-rural divide, populations most impacted, and differences in morbidity and mortality. 
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Geographic access to health care in Germany  

- A spatial approach on limits and potentials using the example of dermatology 

 

Anne Kis*, Christina Sorbe, Henning Henizig, Marina Otten, Jobst Augustin, Institute for Health Services 

Research in Dermatology and Nursing Professions (IVDP), University Medical Center Hamburg-

Eppendorf (UKE), Germany  

Background 

Demographic change is making it increasingly difficult to access health care in structurally weak 

and dispersed regions in Germany. Telemedicine offers a potential to fill care gaps and enable 

access to health care, but regional measurements are limited so far. 

Aim 



Using spatial data, we want to investigate where dermatological care is vulnerable. Furthermore 

we are interested in which of those regions teledermatology could secure access to 

dermatological care and where a 'double care gap' might be expected.  

Method 

For the identification of vulnerable regions, different parameters on county level were 

considered: Dermatologists/100,000 inhabitants, treatment cases/dermatologist, car accessibility 

and others. First 0-3 points were assigned for each parameter based on quartiles. Afterwards 

these were summed up to two scores: 'uncertainty' and 'burden'. The results were presented in a 

bivariate choropleth map.  

For the identification of areas with teledermatolgic potentials/limitations, current data of the 

Federal Ministry of Transport and Digital Infrastructure (BMVI) on broadband coverage were 

considered (16Mbit/s, 50Mibt/s, 1000Mbit/s). These were intersected with the vulnerable 

regions. Finally correlation analysis (Spearman Rho's) between scores and broadband data were 

performed.  

Results 

Out of 401 counties, more than 100 are characterised by comparatively high 'uncertainty and 

burden' parameters. While lower broadband access can be observed as almost widespread for the 

identified regions, the distribution of broadband availability of faster and more reliable 

transmission technologies looks more heterogeneous. 

Spearman's Rho correlation analyses show a strong negative and significant correlation between 

the two scores with the different broadband availabilities.  

Discussion 

This methodological approach allows a more comprehensive overview of gaps in regional health 

care. Although there is potential in teledermatology to compensate for physical gaps in care, the 

parts of the population that have only limited physical and digital access should also be kept in 

mind (socially weak, immobile and single people). 
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Coping with ill-health while lacking access to health care: Acceptability of health service 

provision in rural Malawi 

 

Regina Ritter1,2, Nego Nkhwalingwa3, Carmen Anthonj4, Thomas Kistemann*1,5,6, 1Institute for Hygiene 

and Public Health, GeoHealth Centre, University of Bonn, Germany,2Geriatric University Hospital Bern, 



Switzerland,3Holy Family Mission Hospital, Malawi,4Faculty of Geo-Information Science and Earth 

Observation, ITC, University of Twente, Netherlands,5Department of Geography, University of Bonn, 

Germany,6Centre for Development Research, University of Bonn, Germany  

Background and objective: Large parts of Malawi`s population lack access to adequate health 

care. A high burden of disease, chronic poverty, and a growing population accelerate the need for 

extending and improving health care. One region that is struggling with service provision is 

Malawi´s southern rural district Phalombe. Our study aimed to better understand the 

interdependencies between acceptability, patient-provider engagement, and health-seeking 

behaviour in Phalombe.  

Methods: By targeting health care providers and community members, different perspectives 

were assessed and triangulated. Following a qualitative approach, focus group discussions (FGD) 

were conducted with community members of three rural villages (n=21) in Phalombe. Semi-

structured interviews with health care workers (n=2) and a FGD among the management staff of 

the district´s hospital (n=3) provided insight into experiences of health care providers.  

Results: Community members perceived health care providers’ behaviour as disrespectful, 

resulting in power gaps between patients and providers. Providers blamed community members’ 

cultural beliefs and lack of awareness regarding health care as barriers to seek formal services. 

Systemic shortcomings diminished community members’ trust in service provision, while 

increasing frustration among providers and thus impacting patient-provider engagement. Due to 

insufficient resources, lack of acceptability and trust in receiving adequate services, potential 

patients turned into non-users of health care. 

Conclusions: Acceptability of service provision and productive patient-provider engagements are 

crucial determinants of health-seeking behaviour. In order to improve health care services in 

Phalombe, a patient-centred approach would be needed that empowers community members by 

involving them in health care planning, in facility management, and by raising awareness 

towards health issues. Trainings for providers would need to focus on improving communication 

and building more trustful patient-provider interactions. Yet, without addressing systemic 

constraints, providers’ frustration and patients’ lack of trust in service provision will remain and 

impact their health-seeking behaviour. 

 

 

Keywords: health care system , patient-provider engagement , barriers to health care , Sub-Saharan 
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Re-Rooting the Structural Determinants of Health within an Integrated Health Geography 

 

Marynia Kolak*, University of Chicago, USA  



Geography has served as an integral discipline to connect social and environmental components 

of health outcomes, building on conceptual underpinnings of disease ecology, political 

ecological interpretations, and the socio-ecological view of health. In HIV and opioid epidemic 

research, similar approaches and a multidisciplinary view developed the risk environment model, 

connecting social, economic, political, and environment spheres to better understand the 

environment that shapes, supports, and impacts health outcomes of individuals. As public health 

approaches have shifted towards a wider view of the factors that drive health and produce health 

inequities, there is a critical need for an integrated health geography to connect disparate, often 

disconnected conceptual threads. A spatial perspective can support conceptual, technological, 

and analytical approaches in the measurement of the social or structural determinants of health, 

and further re-organize complex, nuanced frameworks in a meaningful way. In this review, a 

meta analysis of major conceptual frameworks of public health is presented, highlighting how 

key constructs are organized systematically across individual, community, and environmental 

positionalities. Building on intersectionality theory and the Loppie Reading Tree model of health 

as conceptual constructs, for example, explicitly modeling spatial dependence and spatial 

heterogeneity provides analytical opportunities to identify multiple forms of health inequity 

within a system. Deconstructing the intersecting, multi-dimensional structural factors of the 

opioid epidemic in the U.S. serves as an empirical illustration of this application. Social, 

economic, and environmental factors are positioned within wider geographies of varying access 

to medication for opioid use disorder and other (spatially dependent) resource infrastructures. 

These are further positioned across spatially heterogeneous landscapes of varying historical and 

political foundations. Multiple community typologies analytically emerge of varying needs, 

according to these positionalities. An integrated view of health geography may serve as a holistic 

framework to connect, decompose, and understand critical topics in public health. 

 

Keywords: structural determinants of health, spatial effects, Loppie Reading tree model, opioid 

epidemic, spatial analysis 
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The role of travel distance on choosing a hospital for delivery 

 

Daniela Koller*1, Werner Maier2, Eva Grill1, Ralf Strobl1, 1Institute for Medical Data Processing, Biometry 

and Epidemiology, LMU Munich, Germany,2Helmholtz Zentrum München, Institute of Health Economics 

and Health Care Management, Germany  

Background: The choice of a health care delivery site should be based on personal need and 

accessibility. For deliveries, the hospital choice should consider the known or expected risk 

factors of mother and child, the accessibility and level of care provided by the hospital. Since 

there is a free choice of hospital in Germany, this study aims to identify factors influencing this 

choice.   

Data cover all first births in Bavaria (2015-18), documented by the Bavarian Quality Assurance 

Institute for Medical Care (BAQ). Information on the mother (including age, BMI, other risk 



factors) and on the level of care of the hospital were included. Level of care was categorized in 

six categories with perinatal center I (highest level) to regional hospital with less than 500 births 

per year (lowest). Bavarian Index of Multiple Deprivation (BIMD) was included in the analysis 

on a district-level. Distance refers to the shortest road distance. Data were analyzed descriptively 

and through mixed logistic regression models.  

Data were available for 226,792 births. 51.1% of all births occurred in level I perinatal centers 

and only 8.5% in regional hospitals with fewer than 500 births. Slightly longer distances were 

traveled to perinatal centers (16.3 km) than to the other hospitals (14.1 km). In 21.6% of 

deliveries in a hospital not closest to home, a hospital with higher level of care was chosen. The 

regressions show that women with higher age (OR: 1.03) or other pregnancy risks (OR:1,54) are 

more likely to choose a perinatal care center, independent of the distance. The patterns of travel 

show a high degree of regional variation with a strong urban-rural divide. 

Results should be taken into account for local hospital planning. With regard to planning new 

hospitals or bundling specializations, it is relevant that more specialized care can be reached 

when needed. 
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Neighborhood Racialized, Economic, and Racialized Economic Segregation and Tobacco and 

Alcohol Outlet Availability in North Carolina, USA 

 

Amanda Kong*1, Lily Herbert2, Justin Feldman3, Pamela Trangenstein4, David Fakunle5, Joseph Lee6, 
1University of Oklahoma Health Sciences Center, USA,2University of North Carolina at Chapel Hill, 

USA,3Harvard FXB Center for Health & Human Rights, USA,4Alcohol Research Group, USA,5Johns Hopkins 

Bloomberg School of Public Health, USA,6East Carolina University, USA  

Background: Despite evidence of racialized and socioeconomic inequities in tobacco and alcohol 

outlet density, few studies have investigated spatial inequities in areas experiencing both 

concentrated residential racialized segregation and socioeconomic disadvantage. This study 

examined whether segregation – racialized, economic or both – was co-located with alcohol and 

tobacco outlet counts in North Carolina (NC). 

Methods: The NC Alcohol Beverage Control Commission provided lists of off-premise alcohol 

outlets (year 2021). We created a list of probable tobacco outlets using ReferenceUSA (year 

2018). We calculated three census tract-level measures of the Index of Concentrations at the 

Extremes (ICE), which ranges from -1 (entire population in the most systemically disadvantaged 

group) to 1 (entire population in the most systemically privileged group). Variables used 2015-

2019 American Community Survey data for percentages of non-Hispanic White residents (most 



privileged), Black-only residents (most disadvantaged), and household income (< $25,000 vs. ≥ 

$125,000). Negative binomial regression tested associations between quintiles of each ICE 

measure and tobacco and alcohol outlet count. Higher quintiles (Q) indicated higher levels of 

concentrated privilege. 

Results: Tracts in Q1 for racialized disadvantage had 38% (IRR, 1.38; 95%CI, 1.15-1.66) and 

64% (IRR, 1.64; 95%CI, 1.33-2.03) more tobacco and alcohol outlets, respectively, as tracts in 

Q5. Tracts in Q1 for racialized economic disadvantage had a predicted count of 1.51 (95%CI, 

1.39-1.65) tobacco outlets per 1000 people while those in Q5 had nearly one fewer predicted 

outlet (IRR, 0.65; 95%CI, 0.60-0.71). Similar inequities existed in the predicted count of alcohol 

outlets. 

Discussion: Tobacco and alcohol outlet density are higher in NC places experiencing 

concentrated racialized and economic segregation. Given evidence linking outlet densities and 

consumption levels, findings suggest continued monitoring of product locations is essential to 

mitigating further community inequities. A centralized agency overseeing tobacco/alcohol 

outlets may better help communities and policymakers track and intervene upon these inequities. 

 

 

Keywords: Tobacco outlet availability, Alcohol outlet availability, Segregation, Health inequities, 
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Neighborhood health risk perceptions and self-rated risk of non-communicable disease in 

Ghanaian cities 

 

Irenius Konkor*, Vincent Kuuire, University of Toronto, Canada  

Over 80% of global premature deaths from non-communicable diseases (NCDs) occur in low 

and middle-income countries (LMICs). NCD burden has been increasing over the years in 

LMICs and in Ghana, for instance, approximately 31% of deaths were due to NCDs in 2000, 

35.8% in 2010, which further increased to 46% in 2019. Although NCDs can be mitigated 

through physical activity, good and balanced diets, and healthy lifestyles, NCDs can only be 

mitigated if individuals perceive the risk, have access to resources, and take appropriate 

precautionary actions. Notwithstanding the strong influence of risk perceptions on precautionary 

behavior, there has been little effort at mapping chronic health and risk perceptions especially 

across neighborhoods in LMICs. Drawing insights from the protection motivation theory (PMT) 

and data from a neighborhood-based study, we examined neighborhood risk perceptions and 

perceived NCD risk in Ghana. The study also examines coping mechanisms for mitigating the 

risk of developing chronic health conditions. We fitted multivariate multilevel logistic regression 

models to a sample of 1343 individuals across 9 neighborhoods. Results show that respondents 

who perceived their neighborhoods as risky were 1.29(CI=1.19, 1.39) times more likely to rate 



their risk of NCD as high. A unit increase in the aesthetic quality of the respondent’s 

neighborhood was associated with a lower likelihood (OR=0.84, CI=0.77, 0.92) of perceived 

NCDs risk. Engaging in regular physical activity as a coping mechanism predicted a lower 

likelihood of perceived NCD risk. These findings are discussed within the broader context of the 

protection motivation theory and recommendations made for public health policy. 
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Access to primary care in mainland France 

 

Katerina Kononovich*, Jean-Marc Macé, Le Cnam/ LIRSA, France  

The territorial diagnosis aims to draw the attention of public decision makers to the real 

difficulties of the population. The territorial diagnosis in the present study is based on an 

"empirical territory" of emergency care services identified through the "home-emergency 

services" flows of users. The empirical territory of emergency care services represents the real 

spatial practices of users regarding the consumption of emergency care. In these territories, the 

use of emergency services can be taken as an indicator for the general quality of health of a 

community. Communities with high rates of emergency service use tend to have a lower density 

of general practitioners, and the population often suffers of a poor health as a result. To carry out 

this study, we used the data from the French Health Service (Assurance maladie), the hospital 

activity database and the INSEE (The French National Institute of Statistics and Economic 

Studies) databases (for general mortality data). This study aims to combine the data on 

population health and demographic, health and socio-economic caracteristics of each "empirical 

territory" of emergency care services in mainland France in order to provide public decision 

makers with an information on spatial inequalities in health. 

 

Keywords: Territorial diagnosis in health, Spatial inequalities in health, Empirical territories of health, 
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Cross border collaboration in public safety under COVID-19: analysing resilience in the 

Euregio-Meuse-Rhine (EMR) 

 

Thomas Krafft*, Eva Pilot, Maastricht University, Netherlands  

  



The Covid-19 pandemic revealed a fragmented governance structure regarding public health 

emergencies within the European Union (EU). For the Euregio-Meuse-Rhine (EMR), comprising 

parts of the Netherlands, Germany and Belgium, cross-border cooperation of emergency services 

is essential for resource-saving and needs-based patient care. The collaboration has gradually 

evolved during the last 25 years based on mutual understanding and voluntary and mostly 

informal agreements on procedures and processes.  At the onset of the COVID-19 pandemic, 

diverging national interventions and regulations highlighted the fragmentation within the EU and 

the fragility of cross-border agreements that lack a legally binding foundation. To assess the 

consequences of the pandemic in the EU and specifically the EMR border area, this study aimed 

to analyze the effects and "lessons learnt" regarding cross-border collaboration in a state of 

crisis.  

  

We conducted a comprehensive, qualitative study using semi-structured expert and stakeholder 

interviews at the EU, member state and regional levels. We applied thematic content analysis 

covering the first three waves of the pandemic.  

  

Our study results identify major disruptions of the established pathways of the cross-border 

collaboration, e.g. using the pooled intensive care mobile units within the Euregio or dispatching 

the nearest ambulance independent of the respective “nationality” of the responding emergency 

resource. If there had been preparedness at all on the national level of the member's states, it did 

definitely not include any understanding of the interconnectedness of public safety and health 

care in border regions. 

  

We will discuss the implications of our results with view on three issues: 

 resilience in border regions in case of crisis 
 strengthening the EU health mandate 
 a fresh look at the EU Cross-Border Mechanisms 

  

The study was conducted as joint research within the International Knowledge and Information 

Centre on Public Safety (IKIC) and received partial funding from Interreg V-A Euregion Meuse-

Rhein (EMR). 
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Exploring rural healthcare workers mental health and decent work during the COVID-19 

pandemic 

 

Rachel Herron, Breanna Lawrence, Madeliene Kruth*, Candice Waddell-Henowitch, Ashley Pylypowich, 

Nadine Smith, Doug Ramsey, Brandon University, Canada  

COVID-19 has had an unprecedented impact on the healthcare workers that enable health 

systems to function across the world. In the Canadian context, where this study took place, rural 

healthcare workers and systems have been grappling with challenges related to staffing and 

resources long before the COVID-19 pandemic. Drawing on theories of decent work, we 

examined the mental health experiences of rural healthcare workers during the ongoing COVID-

19 pandemic in Manitoba, Canada. Data was collected using a survey of rural healthcare workers 

over a one-month period in June 2021 (n=220) and semi-structured follow-up interviews (n= 32) 

from July to September of 2021. The survey results reveal the detrimental mental health impact 

of COVID-19 on healthcare workers as well as sources of resilience during this period. At the 

time of the survey, 70% of respondents reported moderate or severe levels of anxiety and 70% of 

the respondents also presented significant depressive symptoms. Expanding on these findings, 

interview participants identified a need to feel valued by provincial governments and their 

communities, complex rural community dynamics (e.g., divisiveness and feelings of betrayal), 

lack of staff, lack of time for adequate rest, and issues with policies and procedures as 

impediments to good mental health. In contrast, they identified teamwork, social connection, 

contributing to the well-being of others, and their sense of work identify (e.g., carer, giver, 

advocate) as contributing to their well-being. The findings of this study point to the need for 

systemic changes to support the mental health of healthcare workers and the sustainability of 

rural health systems moving forward.  
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Understanding the relationship between time spent in neighbourhood and self-report of chronic 

disease diagnosis in Ghana  

 

Vincent Kuuire*1, Irenius Konkor1, Elijah Bisung2, 1University of Toronto Mississauga, Canada,2Queen's 

University, Canada  

Recent research show that failure to account for time spent outside residential areas may 

confound neighbourhood effects on health. In low- and middle-income countries (LMICs) like 

Ghana, poor city planning has created a situation where a disproportionate number of 

workspaces and economic activities (formal and informal) are concentrated around central 



business districts. Poor transport networks and associated long commute durations further create 

a situation where many working urban dwellers spend significant amounts of time away from 

their neighbourhoods of residence. In this study, we examined the relationship between amount 

of time spent in residential neighborhood in the last week and self-report of chronic disease 

diagnosis in Ghana. Data for the study were obtained from a cross-sectional survey conducted 

between July and December 2021 in two cities. Multilevel complementary loglog regression 

models were fitted to a sample of 1357 respondents. The findings show that respondents who 

spent the most time (OR=0.76, CI= 0.576, 0.992), and moderate time (OR=0.699, CI=0.495, 

0.988) of the week outside their neighborhoods were significantly less likely to report diagnosis 

of chronic disease compared with their counterparts who spent the entire week in their 

neighborhoods. Factors such as wealth status, physical activity, alcohol consumption and dietary 

consumption behaviours did not explain away the relationship between time spent in 

neighbourhood and diagnosis of chronic disease. Additionally, nearly 15% of the observed 

variance was explained at the neighbourhood level. The findings of the study have important 

implications for public health and urban planning in cities in LMICs. 
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Exploring time use and the geography of food-related behaviours in four Canadian cities 

 

Marianne Lahaie Luna*, Michael Widener, Lindsey Smith, Bochu Liu, Amber DeJohn, University of 

Toronto, Canada  

Past research has shown that dietary behaviours are impacted by a range of social, spatial, and 

economic factors. The focus of these papers tends to ignore how the interrelationships between 

social and familial networks, environmental context and time use affect activities related to food. 

To address this gap in the literature, a survey of 1778 parents living in four Canadian census 

metropolitan areas (Toronto, Vancouver, Edmonton, and Halifax) was distributed from 

September to October of 2021. Respondents answered questions about their dietary and food-

related behaviours, how their family members engage in dietary and food-related behaviours, 

time use and feelings of time pressure, geography and transportation, self-reported health, and 

socioeconomic status. Using these data, we will explore 1) how the residential built environment 

relates to the time spent on various food-related behaviours, and 2) whether family structure 

significantly affects in and out of home food chores and diet. 

Through the use of this novel space-time conceptualization, our findings will be able to inform 

policy as well as help in better understanding how complex factors affect everyday food 

behaviours. 
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Wastewater Surveillance; a Novel Dataset for Medical Geography? 

 

Iain Lake*1,2, Richard Elson2, Diane Hatziioanou2, Shannon Nolan2, Felipe Colón-González1, 1UEA, United 

Kingdom,2UK Health Security Agency, United Kingdom  

Since early 2020, many countries have been carrying out extensive wastewater monitoring for 

SARS-CoV-2 RNA. This would predominantly derive from the guts of individuals suffering 

from COVID-19. England has one of the most extensive monitoring systems worldwide with 

over 500 individual monitoring sites with a coverage at over 70% of the England population. Yet 

the potential of these data as source of health information is poorly understood. Here we take 

approaches from medical geography to understand more fully the strengths and limitations of 

wastewater surveillance data with a view to providing recommendations for their appropriate 

use. Briefly daily wastewater surveillance data for 2020-2021 was obtained alongside wastewater 

catchment boundaries (from UK Health Security Agency). Within these boundaries daily time-

series of COVID-19 cases were obtained based upon the addresses and specimen dates of 

individuals reporting COVID-19 (from UK Health Security Agency). Catchment characteristics 

such as land cover, demographics and deprivation were obtained using GIS. Using these data we 

then explore how the associations between SARS-CoV-2 RNA in wastewater and COVID-19 

cases in the population vary over space (e.g. between urban and rural areas, between areas of 

different levels of deprivation, between populations with different age structures). We also 

identify whether these associations vary over time (e.g. their dependency upon seasonal 

influence or lockdown restrictions). Wastewater data has vast applicability beyond SARS-CoV-2 

to any infection involving the human gut, and using our results we provide recommendations for 

the future use of wastewater data in medical geography studies.   
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Deep phenotyping meets big data: the Geoscience and hEalth Cohort COnsortium (GECCO) data 

to enable exposome studies in The Netherlands 

 

Jeroen Lakerveld*1, On behalf of the GECCO consortium2, 1Department of Epidemiology and Data 

Science, Amsterdam Public Health Research Institute, Amsterdam UMC, VU University, Netherlands,2., 

Netherlands  

The Netherlands has a great variety of environmental data available, including high spatial and 

often temporal resolution information on urban infrastructure, air pollution, presence and 

availability of community services, and others. Until recently, these environmental data were 



scattered and measured at varying spatial scales, impeding linkage to individual-level (cohort) 

data as they were not operationalised as personal exposures.  

Within the Geoscience and hEalth Cohort COnsortium (GECCO) and with support of the Global 

Geo Health Data Center (GGHDC), a platform has been set up in The Netherlands where 

environmental variables are centralised, operationalised as personal exposures, and used to 

enrich 25 cohort studies and provided to researchers upon request. In addition, combined 

exposure indices have been (and are being) developed and validated that characterize 

neighbourhoods in terms of walkability, drivability, and obesogenicity.   

At IMGS, the GECCO platform will be presented, and a series of available personal exposure 

indices and data sets are showcased, covering personal exposures of all residents of The 

Netherlands (currently about 17 M) over the full land surface of the country. Challenges and 

opportunities for its use now and in the near future will be discussed. 
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Development of a Neighbourhood Obesogenic Built Environment CharacterisTics (OBCT) index 

for the Netherlands  

 

Thao Minh Lam*1,2, Alfred Wagtendonk1,3, Nicolette den Braver1,2, Derek Karssenberg4, Ilonca Vaartjes5,6, 

Erik Timmermans5, Joline Beulens1,2,5, Jeroen Lakerveld1,2, 1Department of Epidemiology and Data 

Science, Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam Public Health Institute, 

Netherlands,2Upstream Team, Amsterdam UMC, Free University Amsterdam, Netherlands,3Upstream 

Team, Amsterdam UMC, Vrije Universiteit Amsterdam, Netherlands,4Department of Physical Geography, 

Faculty of Geosciences, Utrecht University, Netherlands,5Julius Center for Health Sciences and Primary 

Care, University Medical Center Utrecht, Utrecht University, Netherlands,6Dutch Heart Foundation, 

Netherlands  

BACKGROUND: Studies on built environmental characteristics that drive overweight and 

obesity mostly focus on single exposures, whereas obesogenic environments are likely to consist 

of several co-occurring factors. This study aimed to compose and describe a comprehensive 

theory-based index to quantify obesogenicity for all administrative neighbourhoods in the 

Netherlands. 

METHODS: The Dutch Obesogenic Built Environment CharacterisTics (OBCT) index consists 

of 15 components related to the food (including density and healthiness of food outlets) and PA 

environments (including sports facilities, walkability, drivability, and bikeability). For each 

neighbourhood (n=12,821), components were collected for (or closest to) 2016 from public and 

commercial sources, processed in GIS and z-standardized. The OBCT index was calculated as an 

average of componential z-scores across the food and PA environments, and ranged from 0 to 

100 where higher scores indicated increased obesogenicity. Besides descriptive statistics and 



visualization of OBCT index using maps, we also computed Spearman correlations between the 

index and respective environmental scores; and assessed whether the index was sensitive to 

outliers by Winsorizing components. 

RESULTS: The OBCT score for all neighbourhoods in 2016 in the Netherlands were right 

skewed with a median of 10.1 (IQR=2.76). The province of North Holland stood out, with 

Amsterdam having both the highest and the lowest scores. Obesogenicity was lower in more 

urban neighbourhoods, except for the highest urbanization degree (>2500 addresses/km2) where 

obesogenicity was highest. The overall OBCT index score was weakly correlated with the food 

(Spearman’s ρ= -0.26, p-value<0.05) and moderately with the PA environment (ρ=0.65, p-

value<0.05). 99th percentile Winsorization of the food component significantly reduced 

skewness and kurtosis of the index; with median of 38.01 (IQR=10.4). 

CONCLUSIONS: The novel OBCT index and its comprehensive environmental scores are 

potentially useful tools to quantify obesogenicity of neighbourhoods. We plan to fine-tune this 

index before proceeding with further research.  

 

Keywords: obesogenic environment, obesity, exposome, food environment, physical activity 
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Daily environmental exposures and anxiety symptoms: A cross-sectional mobile phone-based 

sensing study 

 

Yuliang Lan*1, Hannah Rorberts1, Mei-Po Kwan1,2, Marco Helbich1, 1Utrecht University, 

Netherlands,2Chinese University of Hong Kong, China  

Background: Few mobility-based studies have investigated the associations between multiple 

environmental exposures, including social exposures, and mental health. 

Objective: To assess how physical and social environmental exposures along people's daily 

mobility paths are associated with anxiety symptoms. 

Methods: 382 participants were cross-sectionally tracked with Global Positioning System (GPS)-

enabled smartphones. Anxiety symptoms were measured at baseline using the Generalized 

Anxiety Disorder-7 (GAD-7) questionnaire. Green space, blue space, noise, and air pollution 

were assessed based on concentric buffers of 50 m and 100 m around each GPS point. 

Crowdedness was measured by the number of nearby Bluetooth-enabled devices detected along 

the mobility paths. Multiple linear regressions with full covariate adjustment were fitted to 

examine anxiety-environmental exposures associations. Random forest models were applied to 

explore possible nonlinear associations and exposure interactions.  



Results: Regression results showed null linear associations between GAD-7 scores and 

environmental exposures. RF models indicated that GAD-7-environment associations varied 

nonlinearly with exposure levels. We found a negative association between green space and 

GAD-7 scores only for participants with moderate green space exposure. We observed a positive 

association between GAD-7 scores and noise levels above 60 dB and air pollution concentrations 

above 17.2 µg/m3. Crowdedness was positively associated with GAD-7 scores, but exposure-

response functions flattened out with pronounced crowdedness of >7.5. Blue space tended to be 

positively associated with GAD-7 scores. RF models ranked environmental exposures as more 

important to explain GAD-7 scores than linear models.    

Conclusions: Our findings indicate possible nonlinear associations between mobility-based 

environmental exposures and anxiety symptoms. More studies are needed to obtain an in-depth 

understanding of underlying anxiety-environment mechanisms during daily life. 
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A common ground for intersectoral intervention in urban planning: health impact assessments 

(HIA) as science based decision-making process in Quebec City (Canada) 

 

Alexandre Lebel*, Thierno Diallo, Laval University, Canada  

Health impact assessment (HIA) is an approach that aims to prospectively assess the potential 

effects of a policy, program or project on the health of the population, and to formulate 

recommendations to minimize the negative effects as well as to maximize the positive effects of 

these interventions. In Quebec City, an original process involving independent scientists has 

been put in place to perform HIA for urban planning projects. Based on the stakeholders’ 

perceptions, we investigated the impacts and outcomes of the HIA performed in Quebec City 

since 2013. 

The aims of this research were to 1) analyze the implementation of the HIA procedure in the 

urban planning process and to identify facilitators and constraints; 2) analyze the deployment of 

the HIA approach, including the stakeholders' involvement, the ability of HIA to support 

decision-making and to make changes in the stakeholders' practice; and 3) identify success 

factors and challenges for the integration of HIA into the urban planning process.  

Overall, this survey provided a positive feedback on the implemented HIA process (response rate 

62.5%, n = 25/40). The results suggest that integrating the HIA process may be an efficient way 

to bring relevant scientific knowledge to the right decision maker at the right time. Results also 

revealed issues for potential improvement regarding its use in the urban planning process. The 



positive impact of the intersectoral partnership between stakeholders and scientists initiated in 

2013 developed into a larger network involving many more stakeholders from other institutions 

beyond the Quebec City area. The intersectoral partnership was also mandated by the Provincial 

Policy on Health Prevention to develop an HIA training program for other municipalities and 

regional public health authorities. 
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Context or Composition?: A closer look at race, ethnicity, and suicide in the United States 

 

Katherine Lester*, University of North Texas, USA  

Suicide rates in the United States differ widely by race and ethnicity. Since racial/ethnic 

population composition varies across space, the pattern of suicide is tightly linked to these 

underlying differences in population composition. However, the contextual contributions of 

diverse or minority-majority communities also play a role. Race/ethnicity is a commonly-used 

covariate in analyses of self-harm mortality. However, this approach cannot distinguish between 

compositional and contextual influence. This paper addresses this gap by using race/ethnicity 

adjustment. Using data from 1999-2019, this analysis compares age-adjusted rates and 

race/ethnicity-adjusted rates at the county level. First, expected suicide rates are built using the 

indirect adjustment method and national rates of suicide by race/ethnicity. These rates represent 

the expected spatial pattern if race/ethnicity composition alone is driving spatial differences. 

Then, age-adjusted rates serve as the observed “true” rate. Finally, standardized mortality ratios 

(SMR) compare observed to expected, essentially removing the effect of racial/ethnic population 

composition. Finally, SMRs are correlated with indicators of racial/ethnic composition to 

identify any potential remaining contextual contributions. Results identify important differences 

among race/ethnicity groups. For example, variance in Black suicide rates is fully explained by 

composition alone. There is no correlation between SMRs and percent black; black-dominated 

communities are not an important ecological contributor to self-harm. However, American 

Indian/Alaska Native (AIAN) suicide rates show the opposite pattern. High rates of suicide in 

communities with high proportion of AIAN are not predicted by composition. The contextual 

influence of dense AIAN populations is driving higher than expected risk in these communities. 

This analysis identifies important differences in the mechanisms of suicide across groups. These 

results contribute to a growing literature on racial/ethnic disparities by explicitly drawing 

attention to the role of scale and equifinality in population-level studies.  
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Socio-demographic inequalities in COVID-19 vaccination in Brazil  

 

Sabrina Li*1,2, Carlos Prete Jr.3, Alexander Zarebski4, Andreza de Souza Santos5, Ester Sabino6, Vitor 

Nascimento3, Chieh-Hsi Wu7, Jane Messina2,8, 1School of Geography, University of Nottingham, United 

Kingdom,2School of Geography and the Environment, University of Oxford, United 

Kingdom,3Department of Electronic Systems Engineering,University of São Paulo, Brazil,4Department of 

Zoology, University of Oxford, United Kingdom,5Oxford School of Global and Area Studies, Latin 

American Centre, University of Oxford, United Kingdom,6Departamento de Molestias Infecciosas e 

Parasitarias & Instituto de Medicina Tropical da Faculdade de Medicina da Universidade de São Paulo, 

Brazil,7Mathematical Sciences, University of Southhampton, United Kingdom,8Oxford School of Global 

and Area Studies, University of Oxford, United Kingdom  

Background: More than half a million deaths have resulted from the COVID-19 pandemic in 

Brazil, which was exacerbated by the emergence of the Gamma variant in January 2021 and 

collapsing public healthcare. The launch of a vaccination campaign has increased immunisation 

coverage across Brazil; however, inequalities in coverage vary significantly by state and 

demographic group. We assessed inequalities in vaccination coverage by age, sex, race, and 

socioeconomic status to understand their impact on the risk of hospitalisation and death during 

the vaccination campaign.  

Methods: Vaccination and COVID-19 case data were retrieved from the Brazilian Ministry of 

Health databases Sistema de Informação do Programa Nacional de Imunizações (SI-PNI) and 

Vigilância de Síndrome Respiratória Aguda Grave (SRAG), respectively. We analysed 

vaccination coverage of both doses by age, sex, race, and income. Generalised linear regression 

was used to investigate the risk of death and hospitalisation by age group, socioeconomic status, 

and vaccination coverage. 

Results: Vaccination coverage varies by region, being higher in the wealthier South and 

Southeast. Men, people of colour, and low-income groups were more likely to be partially 

vaccinated as they were less likely to receive a second dose. Increasing vaccination coverage was 

associated with lower risk of death, especially for older age groups (OR: 10.5-34.8, 95% CI: 

10.2, 35.9). In addition, low  income per capita (OR: 0.919, 95% CI: 0.917, 0.920), low 

educational attainment (OR: 0.934, 95% CI: 0.932, 0.936), and unemployment (OR: 1.009, 95% 

CI:1.007, 1.01) were associated with an increased risk of death. The risk of hospitalisation was 

higher in areas with higher vaccination, suggesting vaccination is occurring in areas with higher 

transmission and accessibility to healthcare.  

Interpretation:  Vaccination is having a protective effect among older age groups. Despite 

increasing vaccine uptake, inequalities in coverage still exist between states and demographic 

groups.  
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Multiple environmental exposures and socio-spatial mental health inequalities in England. 

 

Joe Lillis*, Ben Wheeler, Lewis Elliott, University of Exeter, United Kingdom  

          Mental disorders such as depression and anxiety are a critical public health issue in the 

UK. Inequalities arising from the distribution of socioeconomic factors are a major problem, 

with higher rates of mental disorder amongst more disadvantaged groups. This has led to spatial 

differences, where mental disorders cluster in areas of high deprivation, with wider regional 

disparities. Recent developments suggest that environmental conditions may play a part in this 

relationship. Exposure to air pollution, noise, and residential greenness is thought to influence 

mental health outcomes, potentially shaping inequalities. How these environmental factors are 

spatially patterned, and their relation to mental health inequalities is the subject of this work. 

          This study will present preliminary analyses from doctoral research addressing questions 

including: 1) How do multiple environmental exposures relevant to mental disorders cluster 

spatially in England? 2) How do these exposures spatially correlate with deprivation in 

England?  

          Lower Layer Super Output Area data, providing environmental and socioeconomic 

information, will be utilised to investigate these questions. Exploratory spatial analysis will 

explore correlations between environmental exposures and socioeconomic conditions. 

Preliminary analysis indicates that more socio-economically deprived areas are more likely to 

experience both high air pollution and low greenspace availability (OR deprivation decile 10 vs 

1=1.20, 95% CI 1.05,1.37). These areas are also more likely to experience a 'discordant' category 

of high air pollution and high greenspace availability (OR deprivation decile 10 vs 1=1.47, 95% 

CI 1.25,1.73).  

         Future studies will involve longitudinal analysis, utilising large scale panel data from the 

UK at postcode level. This work will investigate the combined influence of environmental 

exposures and socioeconomic deprivation on mental disorders in England. 

 

Keywords: Mental Health, Health Inequalities, Air Pollution, Greenspace, Noise 

 

78 

Integrating time use dynamics into spatial exposure to food environments: Sequence analysis of 

GPS trajectory data 

 

Bochu Liu*, Michael Widener, Lindsey Smith, University of Toronto, Canada  

Spatial exposure to food environments has been recognized as an important determinant of food 

consumption and diet, which are linked to life expectancies and risks of non-communicable 

diseases. To address methodological problems regarding exposure measurement, studies have 



begun to incorporate mobility data (e.g., activity-travel diary and GPS trajectories) to delineate 

the activity spaces to which an individual is exposed through the course of daily activities and 

movements. Nevertheless, time use dynamics are still concealed in the activity space-based 

exposure measures. We argue that accounting for time use dynamics offers opportunities for 

discerning the potentially varying effects of exposures experienced in different spatial-temporal 

contexts. Three approaches for integrating time use dynamics are presented, using GPS trajectory 

data from two food environment studies conducted in Canada. The first approach is to 

incorporate duration by computing exposure within time-weighted activity spaces. The second 

approach explicitly addresses the time use dynamics with an exposure sequence delineating the 

disaggregated episodes of exposure over time. Sequence optimal matching algorithms and ad-

hoc entropy-based measures are employed to identify common patterns of exposure. The final 

approach proposes to use multi-channel sequence analysis to simultaneously capture the 

temporal dynamics of exposure and the corresponding activity-geographic contexts (e.g., at work 

in a commercial zone). This presentation concludes by discussing the usefulness and limitations 

of these approaches and their implications for advancing the understanding of how exposure to 

food environments is translated into consumption behaviours. 
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Optimizing active commuting routes as a mean of health promotion 

 

Martin Loidl*1, Petra Stutz1, Eva Westermeier2, 1University of Salzburg, Austria,2TraffiCon GmbH, Austria  

Physical activity lowers all-cause mortally significantly (Blond et al., 2020). Commuting actively 

to work bears great potential for meeting the WHO minimum recommendations for 150 minutes 

physical activity per week at moderate intensity level (WHO, 2020). Previous work has shown 

the positive health effect of walking and cycling to the workplace (Celis-Morales et al., 2017, 

Dutheil et al., 2020). However, these findings are based on aggregated statistics and cannot be 

mapped to individual commuting relations. Thus, the potential for promoting active commuting 

as a mean of health promotion in a corporate context remains vague. In order to increase the 

awareness of employers as well as of commuters, and to provide a solid estimation for decision 

makers in companies and institutions, we developed a healthy routing algorithm, which generates 

two results. First, routes for individual commuters are optimized for travel time efficiency and a 

minimum amount of active mobility, which equals a minimum of 10 minutes cycling and 

walking (either as unimodal trip or as part of an intermodal trip chain). Available infrastructure 

and public transport timetables are considered in this optimization. Second, for each route the 

metabolic equivalents (MET-min) are calculated and subsequently used for calculating the share 

of the recommended minimum amount of physical activity and estimating the expected health 

effects according to relative risk functions by Kyu et al. (2016). Route recommendations and 

expectable health effects are then communicated to individual commuters and aggregated for a 

corporate summary view. 



In this themed session, we will present the healthy routing algorithm and show how it is applied 

in real-world application use cases. The latter also demonstrates the potential of active 

commuting compared to a baseline (car) for companies in very different spatial settings. 
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The performativity of informal care: Exploring the relationship between the dementia care role 

and mobility 

 

Thomas Lowe*, Louise Meijering, Billie de Haas, Tess Osborne, University of Groningen, Netherlands  

Continued population ageing in most societies means more individuals may develop 

neurodegenerative conditions, which require care. Unless formal care matches the growing need 

for care in the future, informal carers will continue to play a vital role. However, what the carer 

role means to the carer themselves and their mobility remains underexplored. This article applies 

Butler’s notion of performativity to the role of carer and considers its influence on the carers’ 

capability to be mobile. Using telephone interviews and graphic elicitation with 17 informal 

carers across England, our preliminary findings show how the perceived carer role influences the 

carers’ capability to be mobile by normalising expectations about what a carer should feel and 

do. This normalisation is established through the social context carers are situated in. However, 

our preliminary findings also show that some carers subvert these expectations. These 

subversions include actively sharing care responsibilities, resisting the use care homes and 

employing formal carers for their own respite. We also find that the perceived carer role is 

instilled over time via growing responsibilities, expectations and perceived obligations. We 

conclude that the perceived carer role plays a crucial part in the carers’ capability to be mobile. 

This emphasises the importance of considering the capability as well as the functioning to be 

mobile of carers. This article highlights how a greater awareness of the intricacies of the carer 

role may help carers receive the support they need to realise the mobility they desire. 
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Examining the effects of school bus travel on children's cognitive performance, in Ontario, 

Canada  

 

Kerstyn Lutz*, Matthew Adams, University of Toronto, Canada  

Increasing evidence links air pollution exposure to impaired cognitive functioning. Although this 

evidence is mounting, air pollution varies across space and time, and most of the research done 



within a Canadian context has focused on adult physical health issues. There is a gap concerning 

the cognitive risks of air pollution exposure in children. Children are more susceptible than 

adults to air pollution threats because they breathe more air per kg of body mass, and they are in 

a critical development period. 

More than 55% of Canadian children travel by bus to and from school. School busses are self-

polluting, travel alongside other polluters, and have higher internal than ambient air pollution 

concentrations. School bus travel is also associated with bullying and reduced sleep, which are 

also known to impair cognitive functioning. However, the effects of school bus travel on 

children's cognitive performance are not well understood. 

This paper aims to examine the effects of school bus travel on children's cognitive performance. 

First, we will complete an ecological study using Ontario schools as the unit of analysis. Here, 

we will conduct a statistical analysis to investigate the relationship between the proportion of 

children who travel by bus to and from school and the proportion of children achieving the 

provincial-wide standard in schools while controlling for socioeconomic variables. This paper 

will provide insight into whether schools with a higher proportion of children travelling by bus to 

and from school have a lower proportion of children achieving the provincial-wide standard. 
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Socio-spatial distribution of heritage across England, and associations with reported visits to 

heritage sites, and mental health, in the UK Household Longitudinal Study. 

 

Laura Macdonald*, Natalie Nicholls, Richard Mitchell, University of Glasgow, United Kingdom  

There is an ever-sharper focus within Public Health on environments that help us stay healthy. 

Much research highlights the benefits of green space in protecting our health and well-being, 

while a smaller evidence base suggests visiting heritage offers similar benefits. Individuals in 

deprived areas show lower heritage engagement, but the interaction between heritage exposure 

and socio-economic situation in influencing visits has been under-researched. We explore the 

socio-spatial distribution of heritage in England, and utilise UK Household Longitudinal Study 

(UKHLS) data to understand the influence of exposure on visiting heritage, and on mental 

health. 

We mapped listed buildings, scheduled monuments, and historic parks/gardens, and created 

heritage ‘exposure’ measures, e.g. densities of heritage sites per population/per area, and 

percentage land cover as heritage, by Lower Super Output Area (LSOA). We categorised 

heritage exposure by income deprivation, and undertook multilevel (logistic) regressions to find 

the likelihood of visiting heritage, and association with mental health levels (SF12), by heritage 

exposure (‘none’ versus ‘any’), while controlling for socio-demographic factors.  

Across 32,844 English LSOAs, the poorest areas showed the lowest numbers of the three 

heritage types per 1000 population, the lowest numbers of listed buildings and monuments per 



km², and the lowest percentage land cover as historic parks/gardens and as monuments. Of 

31,365 survey respondents, 62.4% visited heritage in the past year. Those with greater spatial 

exposure to heritage within their neighbourhood were more likely to visit heritage; exposure 

increased the likelihood of visitation by over 50% (OR 1.55, CI: 1.34 - 1.80). Those with any 

heritage within their LSOA showed better mental health scores (mean SF12: 49.3) than those 

without (mean SF12: 48.9) (p<0.01), regardless of socio-demographic background. Our findings 

highlight potential socio-spatial barriers to heritage exposure. Tackling heritage inequality in 

poorer neighbourhoods may in turn benefit mental well-being through improved heritage 

engagement. 
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An exploration of how individuals use their food environment to obtain unhealthy snack 

foods – cross-sectional survey 

 

Joreintje Mackenbach*1,2, Matt Hobbs3, Maria Pinho1,2, 1Amsterdam UMC - VUmc, 

Netherlands,2Upstream Team, Netherlands,3University of Canterbury, New Zealand  

Living in an ‘obesogenic’ food environment is likely to contribute to unhealthy diets and higher 

risk of obesity. Many studies have therefore investigated whether geographic exposure to 

unhealthy food environments is associated with these behavioural and health outcomes, most of 

which have to rely on assumptions such as that passing by certain food locations reflects 

exposure and subsequent use. We aimed to test which food locations are used to obtain unhealthy 

snack foods and whether there are sociodemographic differences in the frequency and location of 

unhealthy snack food consumption. We used cross-sectional survey data of 1784 Dutch adults 

aged 18-65 years. They reported on the frequency of consumption of 10 snack foods and where 

they obtained them. Adjusted logistic regression analyses revealed notable differences in the 

frequency of snack food consumption between younger and older adults and between those with 

low vs. high socioeconomic position (SEP). The location of obtaining snack foods also differed 

between sociodemographic groups with supermarkets forming an important point-of-purchase 

for snack foods, especially for those with low SEP and with children in their household. For 

example, those with a low SEP had a 1.77 (95%CI: 1.34, 2.34) higher odds of purchasing sweets 

from the supermarket during a regular visit than those with a high SEP. In addition to formal 

food retailers, participants also reported to obtain their unhealthy snack foods from non-food 

locations such as the train station, gas station and (sports) associations/clubs, albeit much less 

frequently. Our findings reinforce the importance of exploring the interactions between 

individuals and their food environments. We observed clear differences in the way 

sociodemographic subgroups used their food environment for obtaining snacks foods, and future 

studies may explore whether the use of food retailers explains the link between exposure to food 

outlets and snack food intake. 
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Household and area determinants of emergency department use and hospitalisation in people 

with multimorbidity: a systematic review 

 

Clare MacRae*1, Harry Fisken1, Edward Lawrence2, Connor Thomas1, Jamie Pearce1, Alan Marshall1, 

Andrew Lawson1, Chris Dibben1, Stewart Mercer1, Bruce Guthrie1, 1University of Edinburgh, United 

Kingdom,2Ninewells Hospital, United Kingdom  

Objectives: Multimorbidity is one of the biggest challenges facing healthcare internationally. 

Emergency department (ED) attendance and hospitalisation rates are higher in people with 

multimorbidity, but most research focuses on associations with individual characteristics, 

ignoring household or community mediators of service use. We systematically review studies 

examining associations between household or area context and hospital attendance in people 

with multimorbidity. 

Methods: Twelve electronic databases were searched for full text articles published between 

January 1st 2000, and September 21st 2021. Eligible studies included adults aged ≥16 years with 

multimorbidity, exposure(s) were household and/or area determinants of health, and outcomes 

were ED attendance and/or hospitalisation. Given high study heterogeneity, narrative synthesis 

was performed. PROSPERO registration number CRD42021283515. 

Results: After de-duplication, 10,721 titles and abstracts were screened, and 142 full-text articles 

reviewed, of which nine were eligible for inclusion. In people with multimorbidity, household 

food insecurity was associated with hospitalisation (OR 1.58, 95%CI1.06-2.36 in concordant, 

and OR 1.54, 95%CI1.04-2.28 in discordant multimorbidity). People with multimorbidity living 

in the most versus least deprived areas attended ED more frequently (8.9%, 95%CI 8.6-9.1 in 

most-deprived versus 6.3% 95%CI6.1-6.6 in least-deprived), had higher rates (26% in most 

versus 22% in least), and were more frequently admitted (probability 6.4%, 95%CI 5.8-7.2 in 

most versus 4.2% 95%CI 3.8-4.7 in least). There was non-conclusive evidence that household 

income is associated with ED attendance and hospital admission. No statistically significant 

relationships were found between marital status, living with others with multimorbidity, or living 

in urban versus rural areas and ED attendance or hospitalisation. 

Conclusions: There is some evidence that household and area context mediate associations of 

multimorbidity with ED attendance and hospitalisation, but firm conclusions are constrained by 

the small number of studies published and study design heterogeneity. Further research is 

required on large population samples using robust analytical methods. 
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Goods and bads of the built environment and their associations with mental and physical health 

outcomes in Aotearoa New Zealand 

 

Lukas Marek*1, Matthew Hobbs1, Jesse Wiki2, Malcolm Campbell1, Simon Kingham1, 1University of 

Canterbury, New Zealand,2The University of Auckland, New Zealand  

A growing body of evidence supports the premise that the environment where people live affects 

their mental health and wellbeing, and physical health. The interactions (and influences) between 

the environments and health are often considered in isolation, studying each domain in relation 

to a health outcome independently (for instance, greenspace and mental health). While this is 

important, accounting for the co-occurrence of multiple environmental influences simultaneously 

provides a more accurate representation of population exposure than considering isolated 

influences. Deprivation indices often capture the social dimension of people, but they usually do 

not describe the physical presence (absence) and accessibility of built environments. 

This contribution presents a newly developed nationwide Healthy Location Index (of Aotearoa 

New Zealand) and its applications in health- and wellbeing-related studies. The index consists of 

10 environmental domains representing both ‘goods’ (green and blue space, physical activity 

facilities, fruit and vegetable outlets, and supermarkets) and ‘bads’ (fast-food outlets, takeaway 

outlets, dairy outlets and convenience stores, alcohol outlets, and gaming venues) and their 

interactions as they co-occur in space. By that, it aims to identify health-promoting and health-

constraining environmental features that people live around and are exposed to. The measure 

provides an environmental complement to the deprivation index and is publicly accessible 

(including the overall index, ‘goods’ and ‘bads’, and individual domains). 

Further, we demonstrate several applications of the index in studies on diagnosed and self-

reported mental and physical health in Aotearoa New Zealand. For example, the presence of 

health-constraining environmental features was associated with mental health outcomes and 

negative health behaviours. In contrast, health-promoting environmental features were uniquely 

associated with physical health outcomes such as BMI and type II diabetes. 
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Measuring negative emotional responses to climate change among young people in survey 

research: A systematic review 



 

Gina Martin*1, Alina Cosma2, Tasha Roswell1, Martin Anderson1, Kathleen Leslie1, Kiffer Card3, Kalysha 

Closson4, Angel Kennedy3, Maya Gislason3, 1Athabasca University, Canada,2Trinity College Dublin, 

Ireland,3Simon Fraser University, Canada,4University of British Columbia, Canada  

Background: Climate change is having, and will continue to have, a significant impact on human 

health. While climate change is undoubtedly a hazard to people’s physical health, it also has 

ramifications for mental health. Climate change’s effects on mental health are felt not only by 

those who directly experience acute climate change-related events (e.g., extreme weather) but 

also by those who experience negative emotional responses, such as anxiety or despair, because 

of an awareness of climate change and the threat it poses to their futures.  

Research has shown that young people are particularly susceptible to negative emotional 

responses to climate change. However, there is a wide diversity of survey instruments used to 

measure these emotional responses, and evidence of the psychometric properties of these 

instruments is limited. The aim of this work is to examine how survey instruments measure 

negative emotional responses to climate change among young people.  

Research Questions: (1) What survey instruments are used to measure negative emotional 

responses to climate change in young people? (2) Are survey instruments measuring young 

people’s negative emotional responses to climate change reliable and valid? (3) What factors 

(e.g., socio-demographic) are associated with young people's negative emotional responses to 

climate change? 

Methods: We are conducting a systematic review following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Seven academic databases were 

searched for articles published from 2006 to present. An evaluation of the methodological quality 

of survey instruments is being conducted using the Consensus-based Standards for the Selection 

of Health Measurement Instruments checklist. Results will be presented using a narrative 

approach. 

Discussion: We will identify, describe, evaluate, and compare all eligible instruments. The 

methodological quality and psychometric properties of all included instruments will be 

discussed, as well as identified knowledge gaps and recommendations for future research. 
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Carpe Annum: Mobilizing grassroots pandemic response into transformative opportunities for 

housing justice in Vancouver, Canada’s Downtown Eastside 



 

Jeffrey Masuda*1, The Right to Remain Research Collective2, 1University of Victoria, Canada,2DTES SRO 

Collaborative, Canada  

Even before the onset of the first wave of COVID-19, members of the Right to Remain Research 

Collective, a participatory action research team operating in Vancouver’s Downtown Eastside 

began preparations for supporting its members, partners, and the wider community to cope with 

the inevitable challenges that the pandemic would bring to precariously housed tenants of Single 

Room Occupancy Hotels. Over the course of several months, grassroots efforts quickly led to not 

only a significant new network of direct support to hundreds of people living in dozens of hotels, 

but also to a renewed momentum to ‘seize the year’ in garnering the attention of policymakers 

and impelling transformative structural change to address longstanding housing inadequacies. 

We were well-positioned to chronicle these events through ongoing interviews and group 

meetings among SRO tenants, staff organizers, and academic.  Leveraging this momentum, our 

ability to mobilize the grounded expertise of our highly trained and committed SRO tenant 

researchers, along with the equally grounded historical insights we have developed through our 

participatory archival research, has contributed to an unprecedented policy window in which we 

and partners have influenced a bold new tripartite approach among municipal, provincial, and 

federal governments, including the nation’s first municipal vacancy control bylaw as well as a 

potential resurrection of a federal SRO housing rehabilitation program. But does this “resistant” 

public health risk being coopted into just another suite of neoliberal programs that would see a 

collective tenants’ rights movement reduced to individually responsibilized tenants, thus 

upholding housing injustice? 
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Co-creating air pollution interventions to improve asthma-related health across Scotland 

 

Amy McCarron*1, Sean Semple1, Christine Braban2, Colin Gillespie3, Vivien Swanson1, Heather Price1, 
1University of Stirling, United Kingdom,2UK Centre for Ecology and Hydrology, United Kingdom,3Scottish 

Environment Protection Agency, United Kingdom  

Annually in the UK, approximately 40,000 premature deaths are attributed to exposure to air 

pollution. Air pollution is a potential risk factor for those suffering from pre-existing health 

conditions such as asthma and has been linked to both acute asthma exacerbations and longer-

term deterioration of respiratory health. PM2.5 (fine particulate matter ≤2.5μm diameter) is a key 

pollutant in the UK. Individual exposure to PM2.5 varies between individuals based on a variety 

of factors including their time-activity patterns, modes of travel and cooking practices. 

Minimising exposures to PM2.5 through policy and behavioural changes is important for those 

with asthma. Recent research has shown potential for air quality exposure data to support 

behaviour changes, but its effectiveness has not been fully tested. Our study therefore assesses 

the effectiveness of using PM2.5 personal exposure data collected using low-cost sensors (LCSs) 



to inform the co-creation of individually tailored PM2.5 interventions, aiming to reduce exposure 

to PM2.5 and improve self-reported asthma symptoms. 

Across Scotland, 50 participants with asthma were recruited to take part in the study. Participants 

monitored their baseline exposure to PM2.5 over one week using a LCS (PurpleAir), paired with a 

GPS logger and time-activity diaries to track their indoor and outdoor spatio-temporal 

movements. Participants were randomly allocated into the intervention (n=25) or control (n=25) 

arm of the study. Intervention participants received detailed feedback to support the co-design of 

an intervention aiming to reduce PM2.5 exposure, while control participants received no 

feedback. Both groups undertook a follow-up PM2.5 monitoring campaign two weeks post-

baseline. Preliminary results show that non-home microenvironments contributed the greatest 

exposure to PM2.5. Despite this, all intervention participants opted for within-home interventions. 

Ultimately, this work will support efforts to reduce the asthma disease burden caused by 

exposure to air pollution by making recommendations for best practice in behaviour change 

intervention design. 
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Outdoor nature-based play in Early learning and Childcare:  Mapping the systemic factors linked 

to successful implementation in Scotland  

 

Paul McCrorie*1, Claudia Zucca2, Avril Johnstone1, Stephanie Chambers1, Nai Chng1, Oliver Traynor1, 

Anne Martin1, 1MRC/CSO Social and Public Health Sciences Unit, University of Glasgow, United 

Kingdom,2Jheronimus Academy of Data Science, Tilburg University, Netherlands  

Purpose: Nature-based play can benefit children’s physical, cognitive, and social development. 

However, little is known about the system through which nature-based Early Learning and 

Childcare (ELC) is delivered. This stakeholder led exploration applied a systems science 

perspective to identify crucial factors that can better support the implementation of nature-based 

ELC. 

Methods: Using Group Model Building (GMB), factors influencing the delivery of nature-based 

ELC were identified during two workshops with 10 educators in managerial roles and 10 in 

practitioner roles working in ELC settings across Scotland. The relationships between factors 

were appraised using Causal Loop Diagrams (CLD). Descriptive network analysis was employed 

to identify leverage points important for implementation. 

Findings: Forty-two factors were grouped into themed categories: Educator attributes, ECE 

practice, Resources, Parental factors, Child-related factors, other (e.g., Culture of being outdoors) 

and external factors not directly influencing the system (e.g., Access to nature space).  



Fifty-seven connections and eleven causal loops emerged relating to Affordability of nature-

based childcare, Practice of nature-based childcare, Risks-Benefits, Collaborating to agreed 

vision, Formal and informal capacity building, Educator-child relationship, Children’s playing 

experiences outdoors, Weather, Parental choice, and Parental ‘outdoorsiness’.  

Exploring the relative importance of the factors to the system, five were found to be of specific 

value: two played a crucial role in connecting different components of nature-based ELC 

delivery (ELC Culture of Outdoor Play, and Educator Confidence); two were found to be 

structurally essential to multiple relationships across the system (Educator Agency, Perceived 

Child Safety and Enjoyment); and one factor was involved in both connecting and integral to 

multiple relationships (Use of Outdoor Space). 

Conclusions: This systems-based participatory approach identified five points of potential 

leverage. These points provide stakeholders opportunities to focus and tailor their finite 

resources on components of the system that may enhance the delivery, and impact, of nature-

based ELC. 
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Community gardening and wellbeing: the understandings of organisers and their implications for 

gardening for health 

 

Laura McGuire*1, Tessa Pollard1, Stephanie Morris1,2, 1Durham University, United Kingdom,2Newcastle 

University, United Kingdom  

Community gardening is increasingly framed and promoted as a way to foster healthful 

behaviours, as a wellbeing practice, and as a public health tool. This paper draws on interview 

and ethnographic data with community gardening organisers in the North East of England, who 

have been engaged in translating and transforming the discourses and ideas about community 

gardening into places and practices that people can drawn benefit from.  For the organisers, 

community gardening was, variously, an enactment of civic duty, a holistic and therapeutic 

practice, a radical social action, and a way to cohere and improve the life chances of local 

residents. The success and sustainability of gardening sites depended upon the skills, social 

capital, resources and experiences of organisers and local residents. 

The experiences of the organisers resonate with an appreciation of the benefits of greenspace as 

not simply a matter of their containing of healthful behaviours, or of the passive inducing of 

relaxation. Rather, the joy, company, calm, purpose, and movement that community gardening 

engendered in participants was rooted in both the sociomaterial characteristics of practice and 

place, and their own attuning life experiences. Community gardening can be understood as a 



bricolage of ideas, resources, and skills at the nexus of several influences and movements, 

assembled to produce a localised, everyday sort of social change.  We conclude that framing 

community gardening as a simple solution to be harnessed in the promotion of health and 

wellbeing undermines the richness that sustains it and may lead to disenchantment within health 

services and community gardening organisations that could threaten the future of ‘green social 

prescribing’. 
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Gender, Race, Mobility, and COVID-19 Risk:  Uneven Geographies of Frontline Workers in 

New York City 

 

Sara McLafferty*1, Valerie Preston2, 1University of Illinois, USA,2York University, Canada  

Frontline workers, those unable to work remotely, have experienced high COVID-19 risks 

throughout the pandemic.  Their heightened risks stem in part from workplace exposures, but 

also from mobility-related exposures during commuting trips on mass transit.  Moreover, work- 

and commuting-related stresses and time-space constraints have often increased frontline 

workers’ vulnerabilities to COVID-19 and diminished their physical, social, and emotional 

wellbeing.  The goal of our presentation is to understand who and where are frontline workers in 

New York City, focusing on the uneven concentration of workers by gender and race/ethnicity 

and their varying reliance on transit for commuting.  Using PUMS microdata from the 2014-

2019 American Community Survey, we estimate the population of frontline workers based on 

the 2-step procedure developed by Blau, Koebe and Meyerhoff (2021). First, people working in 

designated essential industries such as health care, computing, and transportation are identified 

based on occupation codes.  Second, occupation codes are used to identify the subset of those 

essential workers that cannot work remotely – frontline workers.  Results indicate that women 

frontline workers, especially minority women, are highly reliant on transit for their work trips. 

The geographic distribution of transit-dependent frontline workers is uneven across the city, with 

high concentrations in low- and moderate- income areas of Bronx, Queens, and Brooklyn, and 

areas in which commuting times on transit are typically long.  Implications for the wide social 

and economic divides in COVID-19 risk and mortality in the U.S., and in New York City 

specifically, are analyzed and discussed. 
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Seasonal differences in mobility in later life in the Netherlands 



 

Louise Meijering*, Gerd Weitkamp, Tess Osborne, University of Groningen, Netherlands  

Mobility, in terms of everyday movement through the outdoor environment, is important for 

well-being in later life. There is some research that has shown that older adults’ mobility varies 

with the time of the day, with a focus on the afternoon for outdoor movement. However, it 

remains largely unknown how everyday movement of older adults varies between seasons. This 

is an important gap, since movement is likely to vary with variations in temperature, length of 

day as well as weather circumstances such as rain and sunshine. Therefore, this paper aims to 

explore the seasonal differences and similarities in mobility practices in later life in the Northern 

Netherlands. 

A mixed-methods approach has been used, in which we combine pedometer, activity-diary, 

GPS- and in-depth interview data through grounded visualisation. We have collected data from 

seventeen older adults, once during the fall/ winter, and once during summer. Preliminary 

findings show that older adults are equally active in different seasons in terms of steps taken per 

day. We found that the weather of the day has a larger impact on mode of transport than seasonal 

differences. For instance, when it rained, most participants avoided cycling. In terms of 

differences between seasons, our participants spent more time indoors in wintertime, both 

because of weather and daylight. They also spent time on different activities, with indoor 

activities such as needlework and watching TV more common in fall and winter, and gardening 

more common in summer.  We conclude that mobility practices in later life are impacted by 

seasonal influences as well as the weather. This has implications for the planning of age-

inclusive environments. 
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Rhythmanalysis and caregiving: exploring the eurhythmias of caring practice, relations, and 

changes. 

 

Tess Osborne, Thomas Lowe, Louise Meijering*, University of Groningen, Netherlands  

An increasing number of people living with dementia worldwide receive unpaid and informal 

care from their family members. A key element of dementia care is maintaining a daily routine 

and familiarity, thus making caring and positive ageing more generally an extremely rhythmic 

practice. To explore the rhythmic nature of caregiving, we apply Lefebvre’s unfinished 

rhythmanalysis with an emphasis on eurhythmia. By exploring the rhythms of caregiving, we 

advance Lefebvre’s rhythmanalysis by developing and utilising a typology of eurhythmia to give 

novel insights into the caregiving practice. Drawing upon interviews with informal caregivers, 

we discuss the rhythms and (dis)harmonies of caregiving practice, including the rhythms of 



caring practice, the balance of rhythms between the caregiver and care recipient, as well as how 

changes can shape those different rhythms. In doing so, we demonstrate that caregiving 

epitomises Lefebvre’s understanding of eurhythmia as a metastable equilibrium; it is a stable, yet 

vulnerable, state where a slight disturbance can result in deviation to another state (i.e., stable or 

unstable).  
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Race, Rurality and Complexity Driving Geographic Access to Medication for Opioid Use 

Disorder Treatment 

 

Penelope Mitchell*, Kevin Curtin, Dwight Lewis, Nicholas Magliocca, University of Alabama, USA  

Disparities in geographic access to medication for opioid use disorder (OUD) are well 

documented, with rural residents being at increased odds of suffering from OUD while 

consistently having poor access to evidence-based treatment. Further, historical implications 

from systemic racism and the related War on Drugs in the United States have influenced where 

and who has access to treatment. This work leverages previously published spatial access scores 

from a gravity-based variant of the enhanced two-step floating catchment area model, where 

friction of distance is derived from empirically assessed willingness to travel distances for 

patients visiting opioid treatment programs (OTPs), to assess how OUD pharmacotherapy 

accessibility varies across the nation. Census tract access scores for OTPs and DATA-waived 

providers are then analyzed by race. A causal-loop diagram is presented to formalize the 

complexity of drivers, feedbacks and relationships related to opioid supply, abuse, and induction 

and adherence to treatment for OUD. Complexity science approaches are helpful for 

understanding this persistent problem space, particularly regarding geographic bounds, time 

horizons, endogenous variables, and the interactions, feedback mechanisms, and dependencies of 

those variables, including potential leverage points. This work has significant implications for 

intervention planning, encouraging the use of systems thinking and methodologies to increase 

understanding of intervention-system interactions and potential unintended consequences. 
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Spatial shifts in alcohol and tobacco retailing, and in their relationship with deprivation 

 

Rich Mitchell*1, Peter Lekkas2, Niamh Shortt2, Jamie Pearce2, Tom Clemens2, Elena Dimova3, Carol 

Emslie3, 1University of Glasgow, United Kingdom,2University of Edinburgh, United Kingdom,3Glasgow 

Caledonian University, United Kingdom  



Background: Alcohol- and tobacco- related harm is socially patterned and research has explored 

associations between socio-economic deprivation and retail density as one explanation. 

However, few studies have taken a spatial approach to this association, particularly with a 

longitudinal perspective. This study examined geographies of change in the location and density 

of alcohol and tobacco retail, and spatial variation in their association with income deprivation.  

Setting and methods: Changes in the density of both tobacco and alcohol (on and off sales) retail 

were tracked between 2012 and 2020 in Scotland. Within-city variation in these changes was 

explored visually and then formally for the City of Glasgow using maps and Getis Ord General 

G. Spatial variation in association with income deprivation was examined using geographically 

weighted regression.  

Results: Spatial analysis identified clustering of Scotland’s most substantial changes in alcohol 

and tobacco retail densities within urban areas. However, there were sharp within-city 

differences. In Glasgow, some of Scotland’s most marked gains and losses in retail density were 

spatially proximate, with patterns suggesting tobacco retail shifted towards disadvantaged areas 

over time in some areas of the city. There was significant non-stationarity in the relationship 

between income deprivation and retail density; in some areas of the city, increased density was 

positively associated with deprivation whilst in others the association was negative. 

Conclusion: Retail of unhealthy commodities such as alcohol and tobacco is not consistently 

associated with deprivation across space and time at local levels. Rather, retail and its change are 

spatially distinct; different communities and areas have different experiences. Policy action to 

tackle availability should account for these sharp intra-city differences. Availability is unlikely to 

be a consistent and simple explanation for inequalities in alcohol and tobacco related harm.  

 

 

Keywords: Tobacco, Alcohol , Spatial analysis, Inequalities , Longitudinal 

 

291 

Embedding OCAP principles into the Hoèla Weteèst’eèdeè - Understanding Community 

Wellbeing Around Giant Mine Study  

 

Jennifer Drygeese1, Johanne Black1, William Lines1, Lena Black1, Sue Moodie*1, Ketan Shankardass2, 
1Yellowknives Dene First Nation, Canada,2Wilfrid Laurier University, Canada  

Context: Giant Mine is an inactive gold mine in the City of Yellowknife that sits on the 

Yellowknives Dene First Nation’s traditional territory. The mine is one the most contaminated 

sites in Canada with 237,000 tonnes of arsenic remaining stored beneath the site, requiring 

perpetual monitoring by the Giant Mine Remediation Project. There is significant public concern 

about contamination, and residual anger, stress and distrust about past wrongdoings related to the 

mine.   



Objectives: A research collaboration between Yellowknives Dene First Nation and Wilfrid 

Laurier University will evaluate health impacts of stress and relationships with arsenic-exposure 

and potential arsenic-exposure. The study will inform action to reduce Giant Mine-related health 

burdens. The research team aimed to develop the study following principles of ownership, 

control, access, and possession (OCAP) so that it would strengthen and promote Yellowknives 

Dene culture and values.   

Protocol: The Hoèla Weteèst’eèdeè Study will include people who are 5 years of age and older 

who have been living in the study area for at least the previous 12 months. Data collection 

includes: (1) an in-depth survey comprised of questions about socio-demographic position, 

chronic stress, resilience, sources of stress and resilience, physical and mental health, and 

experiences of Giant Mine; and (2) biomarkers to characterize allostatic load. An inter-

disciplinary approach is being used to limit stress and address potential harms for participants. A 

mixed methods analysis will engage participants to interpret findings and identify ameliorative 

responses.  

This presentation will focus on several ways that the study has been guided by OCAP principles, 

including (but not limited to): a foundation of the study in traditional Wıı̀lııd̀eh language; co-

development of the study purpose, conceptual framework, design and instruments; a shared 

budget; indigenous ownership of data about indigenous people; and multiple approaches for 

accommodating indigenous study participants.  
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Space-time clusters of cause-specific mortality and the role of extreme air temperature events in 

the city of São Paulo, Brazil  

 

Sara Moraes*1, Ricardo Almendra2, Ligia Barrozo1, 1University of São Paulo, Brazil,2University of Coimbra, 

Portugal  

Many studies have investigated that the high risk of mortality may vary spatially across a city. 

However, only a few have reported the association of the impacts of heatwave-and-cold-spells 

related to mortality at the intra-urban scale, especially among older adults. Consequently, there is 

a lack of knowledge regarding the spatial distribution of mortality risk associated with heatwaves 

and cold spells at the intra-urban scale. Therefore, this study aimed to identify space-time cause-

specific mortality clusters among people aged ≥65 in São Paulo, Brazil, from 2006 to 2015 and 

investigate whether high-risk mortality clusters occurred during or following the heatwaves and 

cold spells events. To detect the high-risk clusters, we used a retrospective spatiotemporal scan 



analysis with a discrete Poisson model adjusted for age and sex. Heatwaves and cold spells were 

classified by daily mean temperatures above the 90th percentile for heatwaves and below the 

10th percentile, respectively, both lasting two or more consecutive days. The results show 

statistically significant high-risk mortality clusters located in the periphery of the study area. We 

found that high-risk cardiovascular and ischemic heart disease clusters occurred during or in the 

following days of cold spell events, while high-risk mortality clusters due to cerebrovascular 

diseases and stroke were related to heatwaves. Our findings can provide useful information for 

the development of public health measures and highlight the need to further investigate the 

impacts of extreme air temperature events taking into account health inequalities and the built 

environment on an intra-urban scale. 
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Estimating the association of domesticated animal ownership and Plasmodium falciparum 

malaria infections among adults aged 15-49 years 

 

Camille Morgan*1, Hillary Topazian2, Katerina Brandt1, Cedar Mitchell1, 1University of North Carolina at 

Chapel Hill, USA,2Imperial College London, United Kingdom  

Malaria infections in humans occur due to a complex interplay of human hosts, the Plasmodium 

parasite, Anopheles mosquito vectors, and the environment. With nearly 250 million people 

infected annually, more work is needed to understand setting-specific interventions to reduce 

transmission. Household animal ownership is one aspect of the human environment that could be 

intervened upon to reduce malaria prevalence. The few existing studies on the subject, from Asia 

and sub-Saharan Africa, reflect a mixed picture of higher malaria prevalence in some settings 

and lower prevalence in others. We used the large, nationally representative Demographic and 

Health Survey (DHS) to study the impact of household livestock and farm animal ownership on 

malaria prevalence in the Democratic Republic of Congo (DRC), which has one of the highest 

malaria burdens in the region. We used dried blood spots collected in the DHS to conduct 

molecular analyses to determine the presence of Plasmodium falciparum (Pf) malaria infections. 

We found individuals in households that own livestock and farm animals had 6.1 (95% CI: 4.7, 

6.5) more Pf infections per 100 persons compared with households without animals. Land 

ownership and modern housing structures modify this relationship; most noticeably, among 

households with modern housing but no agricultural land, animal ownership increased malaria 

prevalence by 8.7 (4.6, 12.8) cases per 100. This relationship further varied by animal type: 

households that owned chickens had 3.2 (1.7, 4.7) more infections per 100, households with 

cattle had -57.1 (-80.3, -34.0) fewer infections per 100, and households that owned goats did not 

have a noticeably different number of Pf malaria infections compared with households that did 

not. These findings provide one of the first quantifications of the impact of animal ownership on 

malaria prevalence in DRC and are important for guiding policies for combined interventions to 

reduce malaria infections in this setting.  
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Mapping intra-urban malaria risk in sub-Saharan Africa using Demographic and Health Surveys 

and high resolution remotely sensed data 

 

Camille Morlighem*1,2, Celia Chaiban1,2, Stefanos Georganos3, Oscar Brousse4,5, Nicole van Lipzig4, 

Eléonore Wolff6, Robert Snow7,8, Sébastien Dujardin1,2, Catherine Linard1,2, 1Department of Geography, 

University of Namur, Belgium,2Institute of Life, Earth and Environment, University of Namur, 

Belgium,3Division of Geoinformatics, KTH Royal Institute of Technology, Sweden,4Department of Earth 

and Environmental Sciences, KU Leuven, Belgium,5Institute of Environmental Design and Engineering, 

University College London, United Kingdom,6Department of Geoscience, Environment & Society, Vrije 

Universiteit Brussel, Belgium,7Population Health Unit, KEMRI-Wellcome Trust Programme, 

Kenya,8Centre for Tropical Medicine & Global Health, Nuffield Department of Medicine, University of 

Oxford, United Kingdom  

Background: Recent studies showed that vector-borne diseases such as malaria are impacted by 

the rapid urban growth and climate change in sub-Saharan Africa (SSA), affecting urban and 

peri-urban settlements where more than half of the world’s population lives. In this context, 

intra-urban malaria risk maps help decision-makers to better target malaria control interventions, 

especially in limited-resource settings. Malaria risk mapping is nonetheless a tedious task 

because most surveys impose a random spatial displacement of their coordinates for ethical 

reasons—e.g., the Demographic and Health Surveys (DHS). In this research—focused on Dakar, 

Dar es Salaam, Kampala and Ouagadougou, we investigate the use of spatial optimization 

methods to overcome the effect of DHS cluster displacements to accurately map the intra-urban 

malaria risk using remotely sensed predictive variables. 

Methods: Using a random forest (RF) regressor, we model the Plasmodium falciparum Parasite 

Rate standardized to the 2 to 10 age range (PfPR2-10) in the four cities of interest with a 

combination of remotely sensed covariates depicting the urban climate, the land use (LU) and the 

land cover (LC). We test several spatial optimization approaches to select the best performing 

RF models to predict PfPR2-10.  

Results: Our results show that spatial optimization methods cope with the inaccuracies induced 

by the DHS cluster displacements. Climatic and LULC covariates are identified as important 

covariates for intra-urban malaria risk mapping. In particular, malaria risk develops as urban 

hotspots where specific climatic conditions or LULC classes are found (e.g. high rainfall and 

land surface temperature, dense informal settlements).  

Conclusions: Overall, our findings support the use of spatial optimization methods to predict 

malaria risk at the intra-urban scale using DHS data. We encourage future research to further 

investigate such methods to overcome the loss of spatial accuracy resulting from survey cluster 

displacements.  
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Generating a whole systems obesity classification for the UK Biobank cohort: application to 

obesity and Covid-19 

 

Stephen Clark, Nik Lomax, Mark Birkin, Michelle Morris*, University of Leeds, United Kingdom  

The global obesity epidemic is one of the biggest challenges our world faces. Obesity is a 

multifaceted and complex problem resulting from a variety of factors: societal influences, 

individual psychology, biology, individual activity, activity environment, food consumption and 

food production.  People living with obesity are at risk of a range of serious health conditions 

and day to day life is impacted.  More recently we have observed that with those living with 

obesity are likely to suffer more serious consequence of Covid-19 infection. More needs to be 

done to understand the complex interplay of risk factors. 

We performed a comprehensive mapping exercise between the UK Biobank cohort variables and 

the Foresight obesity system map, which was then used to inform k-means clustering to identify 

groups of participants. Our classification identifies eight groups: ‘Younger, urban hard-pressed’, 

‘Comfortable, fit families’, ‘Healthy, active and retirees’, ‘Content, rural and retirees’, 

‘Comfortable professionals’, ‘Stressed and not in work’, ‘Deprived with less healthy lifestyles’ 

and ‘Active manual workers’.  

Descriptive statistics show differentiation of characteristics by classification group and 

multinomial logistic regression demonstrates that the classification can effectively detect groups 

of individuals more likely to be living with overweight or obesity.  

The ‘Comfortable, fit families’ were associated with a higher proportion of healthy weight, while 

‘Active manual workers’, ‘Stressed and not in work’ and ‘Deprived with less healthy lifestyles’ 

had increased relative risk of being overweight or obese.  ‘Deprived with less healthy lifestyles’ 

were associated with the highest Covid-19 testing rates, hospitalisation and death.  

We believe this is the first study to adopt an obesity system approach to characterising UK 

Biobank participants. It provides an innovative new approach to better understand the complex 

drivers of obesity and covid-19 and has the potential to produce meaningful tools for a systems 

approach to obesity, and other disease, prevention. 
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Demographic and socioeconomic patterns in healthcare-seeking behaviour for respiratory 

symptoms in England; A comparison with non-respiratory symptoms and between three 

healthcare services 

 

Kirsty Morrison*1, Felipe Colón-González1, Roger Morbey2, Paul Hunter1, Gillian Smith2, Alex Elliot2, Iain 

Lake1, 1University of East Anglia, United Kingdom,2UK Health Security Agency Surveillance Team, United 

Kingdom  

Acute respiratory diseases are a global issue with 4.7 million disability-adjusted life years lost 

due to upper respiratory tract infections, over 2.3 million deaths in 2016 due to lower respiratory 

tract infections. While there is much research on the demographic and socioeconomic patterns of 

illness, far less research exists on the healthcare-seeking behaviour for respiratory illness. This 

may capture a wider spectrum of illness, potentially enabling targeted public health 

interventions. Here we identify the demographic and socioeconomic patterns of over 13 million 

respiratory healthcare-seeking presentations in England.  

Generalised Linear Mixed Models were used to estimate the relationship between respiratory 

presentations to three healthcare services (NHS111; telehealth helpline, GPIH; family doctor 

services in-hours and GPOOH; unscheduled doctor care) and patient’s age, gender, and 

ecological measure of deprivation (index of multiple deprivation). Data was analysed at postcode 

district and regional geographical areas, and models accounted for urbanicity, inter-annual 

variation and spatial autocorrelation.  Results were compared between healthcare services, and 

with non-respiratory presentations. 

All services showed similar results between respiratory and non-respiratory presentations. When 

main effects were explored more respiratory presentations were observed for females, and 

children under-1 year compared to other age groups. There were 1.75 and 2.70 times the rate of 

respiratory presentations in the most deprived areas compared to the least deprived to NHS111 

and GPOOH. Elevated respiratory presentations were observed for males under-5 years.  

When presentation rates in services that capture a more of the disease burden are explored, the 

demographic patterns are similar to those observed in acute settings. Comparable results were 

observed between respiratory and non-respiratory presentations suggesting that when a wider 

spectrum of disease is explored, demographic and socioeconomic factors may be the strongest 

influencers of healthcare-seeking behaviour. Higher presentation rates in male’s under-5 years 

for both respiratory and non-respiratory presentations require further research.  
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Different Types of Greenspace and the Mental Health of Youth Living in London 



 

Marie Mueller*, Emily Midouhas, Eirini Flouri, UCL, United Kingdom  

There is substantial evidence suggesting a positive link between greenspace and health. 

However, not much is known about the specifics of this link, and it is unclear what works for 

whom (e.g., what types of greenspace work for what groups of the population). Most studies to 

date used a generic measure of greenspace quantity or greenness, not distinguishing between 

different types of greenspace. This is a major gap in the literature that needs to be addressed. A 

better understanding of what types of greenspace work for whom will enable us to better inform 

policy and planning. In this study, we investigated the role of different types of greenspace in the 

mental health and well-being of youth living in London. We used data on 10- to 15-year-old 

adolescents, taken from the youth datasets of Understanding Society, the UK Household 

Longitudinal Study (https://www.understandingsociety.ac.uk/). We linked greenspace exposure 

variables to youth data, using LSOA and postcode identifiers. We created the exposure variables 

from London Green and Blue Cover data (https://data.london.gov.uk/dataset/green-and-blue-

cover) and Greenspace Information for Greater London (https://www.gigl.org.uk/). We 

calculated percentages of green land cover, parks/gardens, natural/semi-natural urban 

greenspaces, and outdoor sports facilities for LSOAs and for circular buffers around postcodes. 

Using linear regression models, we investigated the associations of the different exposure 

variables with adolescent mental health (assessed with the Strengths and Difficulties 

Questionnaire), self-esteem, and happiness. We pooled cross-sectional data of eight waves and 

ran models stratified by age. In all models, we accounted for Understanding Society’s complex 

sampling design and adjusted for individual-, family-, and neighbourhood-level covariates and 

confounders. Analyses are yet to be finalised, but results will be ready for the conference. 
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A Real-Time Cloud-Based Field GIS Collection Tool to Assess and Evaluate the Food 

Environment in Response to the COVID-19 Pandemic 

 

Timothy Mulrooney*, Christopher McGinn, North Carolina Central University, USA  

A thorough and comprehensive understanding of the food environment using Geographic 

Information Systems (GIS) is dependent upon high-quality spatial data.  Commercially Available 

Business (CAB) databases published by agencies such as InfoUSA (now Data Axle) provide the 

locations of all stores that can be queried based on a NAICS (North American Industry 

Classification System) Code or SIC (Standard Industry Code).  They are published on a yearly 

basis.  Minimal research has been performed to determine the accuracy (temporal, spatial and 

attribute) of these data.  Furthermore, the COVID-19 pandemic has changed the entire tenor and 

complexion of the food environment given changes in food security due to supply chain 

challenges, changes in the physical access of food (hours of food availability, changes in public 

transportation patterns, etc.) and individual responses to the food environment.   Few paradigms 

https://www.understandingsociety.ac.uk/
https://data.london.gov.uk/dataset/green-and-blue-cover
https://data.london.gov.uk/dataset/green-and-blue-cover
https://www.gigl.org.uk/


exist for the confirmation of all data across large areas where individually inspecting all features 

is impractical.  However, technologies have allowed for the creation of custom applications 

utilizing hand-held devices accessing, creating and editing data in the cloud to allow for in-situ 

Quality Assurance/Quality Control (QA/QC) of data in the field.  This can account for errors of 

omission and commission, and allows for dimensions of data quality to be assessed and 

evaluated in real-time. This research highlights the use and application of this tool, and results 

that can be agglomerated by enumeration units which can facilitate data-informed decision 

making.  Preliminary results highlight a profound impact on the spatial representation of food 

deserts and food swamps versus those who are truly food-needy in this pandemic-affected 

era.  Accuracy also varied between the various cohorts (healthy, unhealthy, fast food, 

convenience store, farmers’ market, rural, urban, etc.) used in analysis.   These errors can have a 

distinct impact on the identification and subsequent response to food-needy regions. 

 

Keywords: Geographic Information Systems, Food Environment, Quality Assurance, Quality Control, 
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Spatiotemporal Dynamics of Scarlet Fever in Mid-Twentieth Century England & Wales: From 

Endemicity to Obscurity 

 

Alastair Munro*1, Matthew Smallman-Raynor1, Adam Algar2, 1University of Nottingham, United 

Kingdom,2Lakehead University, Canada  

In recent years, scarlet fever has made a dramatic return as a public health issue in England and 

Wales, albeit one that evades wider public recognition. Scarlet fever is an acute bacterial 

childhood disease and once a leading cause of childhood mortality, in the nineteenth and early 

twentieth centuries. By the 1960s, the disease had experienced a significant decline in morbidity, 

accelerated by loss of virulence, introduction of antibiotics and improvements in public hygiene. 

However, to the authors’ knowledge, an understanding of the spatial dynamics of scarlet fever 

during this period of transition, from endemicity to obscurity, in England and Wales has been 

absent.  

Against this background, the paper draws upon information included in the Registrar–General’s 

Weekly Returns to examine the spatial dynamics and persistence of scarlet fever during a time of 

societal transformation in England and Wales and phase of endemic retreat for scarlet fever 

(1940-69) in two regional populations: Lancashire (125 districts) and South Wales (75 districts). 

Using an empirical regression ‘moving window’ approach, it is shown that the endemic threshold 

for scarlet fever (the minimum population size above which a disease persists indefinitely) rises 

steadily in both regions until 1957, after which South Wales experiences a dramatic increase in 

threshold size in response to a steep fall in scarlet fever incidence. A high degree of 

synchronicity in scarlet fever activity is observed in Lancashire during the study period, with the 

highest levels of persistence concentrated among districts situated within the Merseyside and 



Greater Manchester conurbations. In South Wales, a noticeably weaker degree of synchronicity 

is uncovered over the same period. 

Results reveal regional spatial structure may significantly influence scarlet fever persistence 

through spatial interaction between subpopulations at the local level, whilst highlighting the 

heightened dependence of outbreaks upon endemic reservoirs in the most populous districts. 

 

Keywords: scarlet fever, endemic thresholds, spatial synchrony, disease persistence, geographical 
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Does improving the health of older people in a place result in better labour market outcomes in 

those places? Findings from a nationally representative survey of England and Wales from 2001-

2011 

 

Emily Murray*1, Paul Norman2, Nicola Shelton1, Jenny Head1, 1University College London, United 

Kingdom,2University of Leeds, United Kingdom  

Background: There are stark geographic inequalities in labour market participation across the 

United Kingdom. Health of individuals is assumed to be the primary driver of this relationship, 

but no study has examined whether improved population health of older members in these places 

over time results in better labour market retention in these places. 

Methods: We will use data from Office for National Statistics Longitudinal Study members who 

were aged 16–74 in 2001 and followed up to 2011. Labour market outcomes include in paid 

work or not, work time (full-time, part-time, or not in work) and economic activity (active, 

unemployed, student, sickness/disability, retired or other). The exposure variable is change in 

local authority-level health of older people in a place. This was derived from linking local 

authority codes in the ONS LS to both the 2001 and 2011 censuses on the proportion of 50–74-

year-olds in a local authority who reported activities limited a lot due to long-term illness. 

Generalized structural equation modelling, with a random intercept at local-authority level, will 

be used to assess pathways linking older persons health in a place (OPHP) and labour market 

outcomes between 2001 and 2011. The paid work outcome will be fitted as binomial 

(reference=in paid work), while the work time and economic activity outcomes fitted as 

multinomial, interpreted as a multivariate binary model.  Effect modification in associations will 

be tested for age group (16-49 vs 50-74), gender, individual social class (N-SEC), individual 

self-rated health and area deprivation (Townsend index) by inclusion of separate interaction 

terms (e.g., OPHP*gender). If no evidence of effect modification, tested variables will be 

included as potential confounders. 
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A Structured Interview-Based Study above Heat Perception and Coping Strategies of Elderly 

People in Cologne, Germany 

 

Heike Müller*, Silvia Schäffer-Gemein, Juliane Kemen, Thomas Kistemann, Institut for Hygiene and Public 

Health, University Hospital Bonn, Germany  

Background: Heat extremes occur with higher frequency and longer duration. In summer 2019 

Western Europe was struck by two extreme heat waves. Germany also recorded record values 

with over 41 C (105,9 F). Heat waves are a major health burden, leading to morbidity and 

mortality. Due to age related physical changes or social isolation, older people are among the 

most vulnerable groups.  

Methods: The aim of our project is to reduce health risks caused by heat waves. Surveys among 

senior citizens living independently form one part of the study. Four urban areas were selected 

according to the criteria of objective heat stress and social structure. Questions were related to 

demographic and health characteristics as well as perception of heat stress, behaviour in heat and 

sources of information regarding heat.  

Results: The majority of the respondents stated that they had felt an increase in heat waves. The 

perceived heat stress of 258 interviewed senior citizens varied significantly between the four 

districts. In the district with large green and water areas nearby, the perceived heat stress was 

lowest. Between the two socio-economically deprived districts, there is less variation in the 

perceived heat stress than in the socially stronger districts. This is an indicator that in addition to 

the objective heat load of a neighbourhood, other factors such as access to gardens, quality of 

apartments or darkening options also play a role. Looking at the medical conditions of the people 

and their socio-economic conditions, there is a significant correlation here, regardless of their 

place of residence.  

Conclusions: The results are important for creating a Heat-Health Action Plan for Elderly 

People. The focus here is on disseminating information preventively before and during heat 

waves. The results can help local health authorities to better prepare for future impacts of climate 

change.  
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What the pandemic and its impact on the lives of older people can teach us about age-friendly 

urban spaces. 



 

Linda Naughton*, Miguel Padeiro, Cláudia Costa, Francisco Cunha, University of Coimbra, Portugal  

From the start of the pandemic, the importance of public space was amplified and questions were 

raised concerning how the pandemic could change or even transform relationships to, and the 

design of, our living environments (Honey-Rosés et al., 2020). As a health determinant, public 

space is a well-researched area and one of the eight central pillars of the framework for age-

friendly cities (WHO, 2007). The Covid-19 pandemic has had a disproportionate impact on the 

health and well-being of older people due to the increased risk of severity of the disease with 

both advancing age and associated co-morbidities. Restrictions on the movement of older people 

have also been more severe, with many countries imposing restrictions based on chronological 

age. In Portugal, confinement measures were targeted at older persons in terms of sheltering-at-

home orders for the over 70’s, and the closure of many public spaces, including markets, 

cemeteries and sports facilities. This paper looks at the impact of these restrictions on the lives of 

older people and asks what we can learn from the pandemic, and those most affected by it, about 

the future of age-friendly urban spaces. The study compares four distinct urban areas in Portugal: 

Aveiro, Coimbra, Faro and Lisbon.  Data was collected using semi-structured, face-to-face 

interviews that were analysed using a process of open coding. This paper looks at the lived 

experience of older people, in their own words, to understand how the design and availability of 

public space enhanced or diminished their well-being during the crisis. The paper offers possible 

policy measures to reduce the negative effects of the crisis in the short-term and looks at the 

future of age-friendly cities as a space for integrating public health measures and urban design. 
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Emergency food parcels and household dietary practices: Exploring the food bank supply chain 

 

Denise Ndlovu*1, Claire Thompson2, Steven Cummins1, 1London School of Hygiene and Tropical 

Medicine, United Kingdom,2University of Hertfordshire, United Kingdom  

Background: Food insecurity is a growing public health emergency in high-income countries. In 

the UK, 8% of households were reported to be food insecure in 2020. As financial and physical 

access to food has become increasingly problematic, the provision of emergency food aid 

through food banks has become a necessity for many people. However, the extent to which food 

bank organisational practices intersect with household dietary practices is underexplored. 

Method: We utilised an ethnographic approach to data collection in order to investigate how food 

is sourced by food banks and supplied to users. Interviews with 23 volunteers in eight food banks 

in the London Borough of Brent and Portsmouth City Council were conducted. Interviews were 

supplemented with observations in each of the eight food banks and thematic analysis was used 

for analysis.  



Results: Food banks are reactive when addressing food poverty and have little agency within the 

food system to determine what food is donated and subsequently supplied. The processes 

involved in sourcing food are complex and draw upon multiple sources. Embedded in local 

systems, the formalisation of food aid in food banks has resulted in long-term provision, situating 

food banks as gatekeepers to the dietary practices of food-insecure households. Food parcels can 

contain two to three days’ worth of food and are tailored to user needs. However, this is 

dependent upon food availability and the provision of ‘sufficient’ food in terms of calories, 

variety, and familiarity. 

Conclusion: The nature of the food bank system means that reactivity and a lack of choice is the 

default. This, in turn, conditions the nutritional composition of food parcels, further contributing 

to the structural marginalisation of those experiencing food poverty. Empowering food banks to 

better manage what food is donated, may improve the nutritional quality of food aid parcels. 
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Neighbourhood natural space and socioeconomic inequality in Years of Life Lost: a cross 

sectional study 

 

Natalie Nicholls*, Fiona Caryl, Jonathon Olsen, Rich Mitchell, MRC/CSO SPHSU, University of Glasgow, 

United Kingdom  

Background 

Total disease burden, measured using Disability Adjusted Life Years (DALYs), has been linked 

with pathogenic aspects of the environment, such as air pollution and noise. These is less 

evidence about whether salutogenic aspects of the environment might offer reduction. and/or 

affect inequalities, in total disease burden. 

 Methods 

Disease burden was measured as Years of Life Lost (YLL), provided by the Scottish Burden of 

Disease 2016 database, at small area level for males and females under 65 years of age residing 

in Scotland, UK. The exposure variable was percentage of greenspace cover within each small 

area defined as natural space or private garden (NSG). Socio-economic situation was measured 

by area level income deprivation. Multilevel poisson models, accounting for area-level variation 

and spatial autocorrelation, assessed association and interaction with YLL 

 

Results 

 



 An increased area percentage of NSG was associated with lower YLL in both males (IRR 0.993, 

CrI 0.989 – 0.997) and females (IRR 0.993, CrI 0.987 – 0.998). Each 10% increase of 

greenspace cover decreased the incident rate by 7%. Greater amounts of greenspace within local 

areas was also associated with lower inequality in YLL between the most and least income 

deprived areas. 

 

Conclusions 

 

 An increased amount of greenspace within local areas has the potential to reduce both the 

burden of, and inequality in, YLL. This supports the idea that greenspace can be equigenic 

Further research should explore this longitudinally and with disease specific outcomes. 
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Reclaiming land, self-determination and Indigenous wellness: A case study of environmental 

repossession in Biigtigong Nishnaabeg, Canada 

 

Elana Nightingale*, Chantelle Richmond, Western University, Canada  

The concept of environmental repossession (ER) responds to a global movement by Indigenous 

peoples to reclaim their ancestral territories and ways of life. As Indigenous nationhood and 

wellness are intimately tied to relationships to land, processes of ER can be understood as a 

means to revitalize the social identities, environmental knowledges, cultural skills and spiritual 

practices of Indigenous peoples and communities. This paper contributes to the growing 

empirical base of studies on the concept of environmental repossession with the Anishinaabe 

community of Biigtigong Nishnaabeg in Ontario, Canada. Drawing from community-led 

collaborative research, the paper presents the qualitative results of a case study to document local 

perspectives about three ongoing land-based strategies of ER in Biigtigong: 1) seasonal 

gatherings at significant sites across the ancestral territory; 2) the construction of cabins and 

hosting of a week-long camp at Mountain Lake; and 3) the development of the band’s 

Department of Sustainable Development. Through story-based interviews with Biigtigong 

knowledge holders, youth and community staff, this paper explores why and how distinct 

processes of ER are initiated and the multiple meanings they hold at the individual and 

community levels. By examining the interconnections and complementarities across these 

diverse processes, we discuss how ER may provide a means to understand the place-based 

connections between land, identity and wellness that lie at the foundation of strong and self-

determining Indigenous communities. 



 

Keywords: Indigenous wellness, environmental repossession, Indigenous self-determination, 

Community-based research, Land reclamation 
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Do COVID-19 social vulnerability predictors vary over time and space? 

 

Amanda Norton*1, Tracey Galloway1, Laura Rosella2, Kathleen Wilson1, Matthew Adams1, 1University of 

Toronto Mississauga, Canada,2University of Toronto, Canada  

Research in Canada has demonstrated that regions with higher shares of black-Canadians, 

foreign-born individuals, and low-income individuals have increased COVID-19 infection 

counts. These studies, however, have been performed either in one specific urban area or at a 

high spatial resolution, which may yield results with a higher error rate or results that do not 

clearly distinguish spatial patterns for urban, suburban, and rural populations. There is a 

literature gap for identifying spatial regions which are consistently vulnerable to COVID-19 over 

time at smaller spatial resolutions. This paper will account for both urban and rural at-risk 

populations and the patterns of COVID-19 over time at the FSA level in Ontario, Canada. 

COVID-19 case data comes from validated COVID-19 case reports from the Ontario Ministry of 

Health Public Health Case and Contact Management Solution (CCM), a centralized information 

system used by Ontario’s Public Health Units for the reporting and surveillance of infectious 

disease, including COVID-19. This data was then aggregated to the FSA level of spatial 

resolution. Epi-week is the temporal unit used to define the time exposure variable, waves, with 

the first epi-week for COVID-19 beginning on January 1, 2020.  There are five COVID-19 

waves in Ontario, which are defined as one crest on a weekly time series graph. Using bivariate 

analyses and regression models, this paper will establish if social vulnerability predictors for 

COVID-19 in Ontario change over time. Time-varying beta estimates will be used to establish if 

COVID-19 case predictors vary over time and space (urban and rural settings). 
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Identifying leverage points for environmental health risk management: A structurationist systems 

approach for decision analysis 

 

Saskia Nowicki*, University of Oxford, United Kingdom  

Effective environmental health policy relies on analysis that can reconcile the differences 

between models of ideal decision-making and actual decision-making. In the decision analysis 

literature, normative models that focus on risk assessment predominate. Prescriptive models that 

combine rational and behavioural perspectives are increasingly common, but few studies 



consider institutional structure. A structurationist systems perspective clarifies that prescriptive 

methodologies should account for structure (system rules and resources) beyond the immediate 

determinants of individual behaviour. Integrating decision theory and systems theory, this study 

conceptualises environmental health outcomes as emergent properties of complex adaptive 

systems, which scale from individual decision-making within households and communities to 

global sustainable development policy-making. This framing is applied to the problem of 

drinking-water safety in rural Sub-Saharan Africa, where less than a fifth of the population have 

access to water that is free from contamination despite decades of international and national 

water supply development efforts. Through an interdisciplinary scoping review and three years 

of empirical research in Kenya, systemic links between risk assessment and decision-making are 

elucidated. Findings are synthesised on three interrelated themes: stakeholder cooperation, 

drivers of local decision-making, and the interpretability of health risk indicator measurements. 

The synthesis identifies stock and flow, feedback, and structural leverage points, which indicate 

specific intervention pathways for rural water supply. Overall, the study demonstrates the utility 

of a structurationist framework for research that aims to determine how normative environmental 

health risk mitigation models can pragmatically be used to guide decision-making in practice.   

 

Keywords: environmental health, decision analysis, drinking-water safety, rural development, systems 

change 
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Farmers and their wellbeing during the COVID-19 pandemic. 

 

Alexis O'Reilly*1,2, David Meredith1, Ronan Foley2, 1Teagasc, Ireland,2Maynooth University, Ireland  

The primary public health response to the COVID-19 pandemic focused on reducing 

transmission of the virus by limiting interactions of people. A growing body of research 

highlights the socially stratified impacts of these changes with some groups in society 

particularly affected by disruption to social patterns. Limited research has, however, been 

published that explores the impact of COVID-19 related public health restrictions on farmers 

who are viewed in some literatures as being at greater risk of isolation. This paper presents 

results from qualitative research exploring farmer’s experiences of the pandemic and associated 

restrictions, the role of technology in economic and social spheres and the ways in which farmers 

withdrew from or navigated ways of engaging socially. We apply a relational framework to 

analyze the disruption to and reconstruction of spatial relations in rural Ireland during the 

COVID-19 pandemic. We found that while COVID-19 has disrupted socio-spatial relations 

amongst the participants, isolation was viewed as a positive feature of farming as was working in 

green space, and the necessity of maintaining their daily work routine. Familial and informal 

networks of support were important throughout the pandemic, particularly with regard to 

supporting engagement with technology that facilitated a continuation of social and economic 

interaction. This was viewed as protective for farmers wellbeing during the pandemic. 
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Meta-ecometrics: A framework for advancing measurement and understanding of area level 

social characteristics and its application to social cohesion 

 

Moritz Oberndorfer*1,2, Thomas Dorner3,1, Alastair Leyland2, 1Department of Social and Preventive 

Medicine, Centre for Public Health, Medical University of Vienna, Austria,2MRC/CSO Social and Public 

Health Sciences Unit, University of Glasgow, United Kingdom,3Karl-Landsteiner Institute for Health 

Promotion Research, BVAEB-Health Promotion Facility Resilienzpark Sitzenberg, Austria  

The measurement of area level social characteristics is challenging, yet a prerequisite for the 

estimation of their causal effects on health. Using ecometric measurement models, researchers 

obtain valuable information about their measurement – the intracluster correlation coefficient 

(ICC) and the context-level reliability. Meta-ecometrics’ goal is to systematically synthesise 

these estimated ecometric properties to gain insights on 1) how ecometric properties vary under 

different measurement conditions, and 2) the empirical usefulness of the concept in question. 

Exploring the potential of meta-ecometrics, we applied this framework to social cohesion – a 

well-known concept that aims to describe aspects of social environments. A systematic literature 

search yielded 78 measurements of social cohesion suitable for meta-ecometric analysis. We 

analysed to what extent the ICC and contextual-level reliability varied under different 

measurement conditions like measurement instrument, chosen spatial unit, and ecometric model 

specification. 

The majority of included measurements (82%) stemmed from European and North American 

regions. Most variation in response behaviour existed between individuals, not contexts. 

However, the estimated ICCs showed consistent evidence for the contextual nature of the 

concept and measurement of social cohesion across studies. Unexpectedly, spatial units with 

smaller average population size did not yield systematically superior ICCs. Ecometric properties 

were barely affected by item choices and ecometric model specification had only small absolute 

effects on ICCs. Based on our results, we discuss potential pitfalls in ecometric model 

specification and offer recommendations for future research into social environments. 

Our review of social cohesion measurements presents a novel use of meta-ecometrics as an 

analytical framework. Like ecometrics, meta-ecometrics is not a strictly empirical toolbox, rather 

a reminder that strong causal theory is indispensable when connecting aspects of social 

environments to health outcomes. That said, meta-ecometrics is not a finalised framework but 

open to further contributions and critical reflection. 
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The Co-Becoming of COVID-19 in Malawi 

 

Chúk Odenigbo*, University of Ottawa, Canada,Future Ancestors Services, Canada  

The Republic of Malawi has a recurring relationship with both infectious and chronic illnesses, 

with notable persistent epidemics in HIV/AIDS, Cholera, Malaria and Cervical Cancer; each of 

which have informed social relationships, cultural practises and ways of conceptualising space. 

The addition of COVID-19 to the disease landscape provides an opportunity to discern 

commonalities and differences on the impacts of place by the new pandemic in the context of 

concurrent epidemics.  

Bawaka Yolŋu ontology shares the notion of co-beoming “within which everything exists in a 

state of emergence and relationality” (Country et al.2016). Co-becoming describes spaces as 

ever-changing places that hold meaning and value through the relationships formed by the 

various human, non-human, alive and un-alive entities that cohabit in the place, constantly 

shaping and re-shaping not only the space, but every entity in the place. Within the context of 

disease, co-becoming not only acknowledges that a disease is part of the local, but that the 

disease will reshape and reform the local and the local in turn will reshape and reform the disease 

(and by extension, the significance of the disease’s presence). It is through a lens of co-becoming 

that the impacts of COVID-19 on place was studied in Malawi.  

This research employed a qualitative research approach involving in-depth interviews between 

September and December 2021 with healthcare providers(n=10), local decision makers (n=10), 

and a smattering of diverse community members(n=15). Although preliminary coding and 

analysis is underway, initial findings already demonstrate a shift in communal and hygiene 

culture to better prevent COVID-19; and a reunderstanding of therapeutic spaces, whereby 

hospitals and religious areas are quickly being associated with disease and death. This 

presentation will share additional results and outline implications for public health policy and 

how culture can be built into local pandemic responses. 
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Small Area Variation in Individual Mental Health Difficulties in Early Childhood 

 

Samantha Ofili*, Sarry Barry, University of Strathclyde, United Kingdom  



Exposure to different physical and social environments can result in geographic variation in 

childhood outcomes. Such variations have been identified in child malnutrition, maltreatment 

and mortality. Fewer studies have been conducted for mental health in childhood, especially in 

early childhood for which there is often limited population level data.  

A key challenge in this research area is defining the geographic region, which should ensure a 

balance between comprehensive use of information and policy impact. The Child Mental Health 

in Education (CHiME) Study of children in Glasgow, Scotland, who attended local authority 

preschools and primary schools from 2010-2017 detected likely mental health difficulties via the 

Strengths and Difficulties Questionnaire (SDQ). This data was linked to demographics and 

postcodes. Previous research using a subset of the data established spatial variation in mental 

health difficulties amongst preschool children (~4.5-5.5 years) across 21 high-level geographic 

regions (electoral wards), common across a 3 year period.  

Evaluating data at a lower geographic level can highlight social effects that may not be visible at 

higher scale. The chosen regions for the current work were 1,120 small area boundaries known 

as CATTs, which are geographically harmonised across several decades, improving the utility of 

the results over time. Using a generalised linear mixed model, the influence of a child’s 

preschool and residential environment on their difficulties from 2010-2017 was assessed. 

Bayesian models were run in R-INLA, modelling residential environment through both 

unstructured spatial effects and spatially structured effects.  

To overcome issues of visibility of these small areas, spatial effects at CATT Level were plotted 

using hexagon binning. Spatial plots revealed that living in areas in the southeast and west of the 

city was associated with an increase in the rate of likely mental health difficulties. Areas 

identified were consistent with comparative analysis made at ward level.  
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Investigating the impact of environmental greenspace exposure on telomere length 

 

 

Scott Ogletree*1,2, Jing-Huei Huang2, David Reif2, Lin Yang3, Chris Dustan2, Nnamdi Osakwe2, Aaron Hipp2, 
1University of Edinburgh, United Kingdom,2North Carolina State University, USA,3Alberta Health Services, 

Canada  

Greenspaces, composed of vegetation such as lawns, street trees, and parks, are associated with a 

variety of benefits to mental and physical health. The effect of green, vegetated landscapes on 

human health has been investigated from the level of specific health behaviors and outcomes, 

self-reported measures of well-being, and quality of life, but little work has identified biological 

mechanisms behind these associations. Our project investigates a pathway that greenspace 



environments might influence health at the cellular level, via the preservation of telomere length. 

Telomeres are structures on the ends of DNA and play a role in cell regeneration and aging. The 

length of telomeres can be impacted by stressors in the environment and could be an epigenetic 

factor in disease and individual health. Greenspace is an environmental condition that varies 

across residential areas and could influence telomere length through stress regulation, physical 

activity opportunities, air quality improvements, or other impacts. Little research has been done 

on the relationship that environmental greenspace may have on telomere length, and therefore 

disease, cellular health, and aging. 

Our project seeks to explore the relationship between greenspace exposure and telomere length 

in a large sample from the United States. We incorporate public and restricted data from the 

National Health and Nutrition Examination Survey (NHANES) to establish an initial 

investigation of the relationship. NHANES 1999-2002 collected biospecimens from which 

telomere length was determined for approximately 7,200 individuals. Using the extensive 

examination and laboratory data from NHANES combined with time-matched environmental 

data on greenspace exposure from satellite imagery, this study serves as a pilot project to 

investigate the association of the greenspace environment and telomere length. The presentation 

will highlight the process of accessing restricted health data and present initial results. 
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Machine learning approaches to characterize the obesogenic urban exposome 

 

Haykanush Ohanyan*1,2,3, Lützen Portengen2, Anke Huss2, Eugenio Traini2, Joline Beulens1,3,4, Gerard 

Hoek2, Jeroen Lakerveld1,3, Roel Vermeulen2, 1Department of Epidemiology and Data Science, 

Amsterdam Public Health research institute, Amsterdam UMC, Vrije Universiteit Amsterdam, 

Netherlands,2Institute for Risk Assessment Sciences, Utrecht University, Netherlands,3Upstream Team, 

www.upstreamteam.nl. Amsterdam UMC, VU University Amsterdam, Netherlands,4Julius Center for 

Health Sciences and Primary Care, University Medical Center Utrecht, Netherlands  

Background: Characteristics of the urban environment may contain upstream drivers of obesity. 

However, research is lacking that considers the combination of environmental factors 

simultaneously.  

Objectives: We aimed to explore what environmental factors of the urban exposome are related 

to body mass index (BMI), and evaluated the consistency of findings across multiple statistical 

approaches.  

Methods: A cross-sectional analysis was conducted using baseline data from 14,829 participants 

of the Occupational and Environmental Health Cohort study. BMI was obtained from self-



reported height and weight. Geocoded exposures linked to individual home addresses of 86 

environmental factors were estimated, including air pollution, traffic noise, green-space, built 

environmental and neighborhood socio-demographic characteristics. Exposure-obesity 

associations were identified using the following approaches: a) a single dimension-reduction 

method: sparse group Partial Least Squares, b) three variable selection approaches: Bayesian 

Model Averaging, penalized regression using the Minimax Concave Penalty, and Generalized 

Additive Model-based boosting, c) two methods that group observations: Random Forest and 

Extreme Gradient Boosting, and d) Multiple Linear Regression, as the most conventional 

approach. The models were adjusted for individual socio-demographic variables. Environmental 

factors were ranked according to the variable importance scores attributed by each approach and 

median ranks were calculated across these scores to identify the most consistent associations. 

Results: The most consistent environmental factors associated with BMI were the average 

neighborhood value of the homes, oxidative potential of particulate matter air pollution, healthy 

food outlets in the neighborhood (5km buffer), low income neighborhoods, and one-person 

households in the neighborhood. Higher BMI levels were observed in low income 

neighborhoods, with lower average house values. Across the approaches, we observed consistent 

patterns of results based on model’s capacity to incorporate linear or nonlinear associations.  

Discussion: The pluralistic analysis on environmental obesogens strengthens the existing 

evidence on the role of neighborhood socioeconomic position, urbanicity and air pollution.  
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The Geography of COVID Vaccine Access and Uptake in Africa 

 

Joseph Oppong*1, Jonathan Mayer2, 1University of North Texas, USA,2University of Washington, USA  

The World Health Organization target of fully vaccinating 10% of every country’s population by 

30 September is unattainable to most African countries. Whereas 66% of the population has been 

fully vaccinated in the UK, with about 62% in the EU, and 55% in the US, only 4.4% of Africa’s 

population is fully vaccinated. In fact, only 15 of Africa’s 54 countries have achieved the 10% 

target and half of the countries have vaccinated less than 2% of their population and Burundi and 

Eritrea - have yet to roll out vaccination programs. 

 

This paper examines the geography of COVID vaccine coverage across Africa. Using secondary 

data from multiple sources, we show that spatial differences in vaccination access and uptake 

reflect broader issues of availability, political economy of vaccines, and cross-government and 

intergovernmental cooperation in vaccine availability and acquisition. Our findings suggest that 



concerted effort is necessary to improve vaccine coverage because from the reservoirs in African 

countries, new variants could emerge to threaten the rest of the world. 
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COVID-19 and Food Hospitality Workplaces: A Therapeutic Landscape Interrupted  

 

Alexandra Overvelde*, Louise McEachern, Alexander Wray, Marcello Vecchio, Jason Gilliland, University 

of Western Ontario, Canada  

Background:  

The pandemic has altered numerous aspects of peoples’ lives. These transformations are 

particularly pronounced in workplaces where members of the public gather, such as restaurants, 

bars, and other food hospitality businesses. Changes such as government policies, economic 

struggles, and the ever-present risk of exposure to COVID-19 add further pressure onto food 

hospitality staff whose wellbeing is already vulnerable from working in a high-pressure 

environment.  

Objectives:  

This study investigates the pandemic-related modifications that have occurred in food hospitality 

businesses in Ontario. The goal of this project is to understand how these changes may have 

affected the health and wellbeing of food hospitality employees. 

Methods: 

Semi-structured interviews were conducted with 22 participants from Ontario, Canada between 

June 2020, and May 2021 as part of the Food Retail Environment Study for Health and 

Economic Resiliency (FRESHER). Transcripts were analyzed inductively; then codes were 

sorted into initial themes. Finally, these themes were refined further using the concept of 

therapeutic landscapes as a framework to understand the effects on employee health and 

wellbeing.   

Results: 

Three main themes emerged from the analysis: physical aspects of food hospitality businesses as 

influencers of wellbeing, social relationships as sources of support and stress, and symbols of 

fear and safety within food hospitality workplaces. Participants tended to focus on how these 

themes connected to their emotional and psychological health. Although much of these results 

indicated a decline in wellbeing, coping mechanisms and support systems within the physical, 

social, and symbolic spaces of food hospitality environments were also highlighted.  



Conclusions:  

These results indicate that food hospitality employees in Ontario found that their work 

environments were transformed by the pandemic leading to effects on their mental health. 

Further study is needed to understand how these spaces can be reconstructed to better promote 

the health and wellbeing of staff.  
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Accessibility and Barriers to Health-promoting Resources among Korean immigrants in Halifax, 

Canada 

 

Hyunseo Park*1, Min-Jung Kwak2, 1Michigan State University, USA,2Saint Mary's University, Canada  

Immigrants with poor access to health-promoting resources may experience a decrease in their 

initial health advantage, known as a "healthy immigrant effect". This study explores the 

experiences of Korean immigrants in Halifax, a fast-growing mid-size city in Atlantic region of 

Canada. We first examine the spatial accessibility to three types of health-promoting resources 

(primary care physicians, ethnic groceries, and green spaces); and assess the social and cultural 

barriers to access. We collected qualitative focus group interview data (n=25) and analyzed with 

spatial-quantitative analysis using a two-step floating catchment area (2SFCA) method. The 

research reveals that a gap exists between perceived and calculated accessibility to health-

promoting amenities. Most participants underestimated their perceived access to primary care 

physicians compared to the calculated spatial accessibility. The focus group participants reported 

worsening post-migration health status and low satisfaction with public healthcare services but 

expressed high satisfaction with outdoor activities at parks and trails. Barriers in accessing 

Korean-speaking family physicians, quality health care, and lack of fresh foods were repeatedly 

mentioned as risk factors that influence the participant's use of service and amenities. The mixed-

method approach provides insights into the impact of the urban environment on post-migration 

health among immigrants. 

 

Keywords: immigrants, health-promoting resources, spatial accessibility, GIS, Canada 

 

59 

In a Positive Light? Experiencing Seasonal Affective Disorder and the Promise of Biosolidarity   

 



 

Hester Parr*1, Hayden Lorimer2, 1University of Glasgow, United Kingdom,2University of Edinburgh, 

United Kingdom  

In 1987, the American Psychiatric Association first recognized Seasonal Affective Disorder 

(SAD) as a mental health condition. Twenty-five years later, its status was downgraded in the 

Diagnostic and Statistical Manual (DSM-5). Though no longer afforded a discrete entry, SAD 

continues to be recognized as a sub-type of major depression or low mood with seasonal 

patterns. This paper opens with a consideration of the factors at work in the ongoing formulation 

of SAD: ranging from uncertainties surrounding formal categorisation and unevenness of public 

awareness, to advocacy groups and popular cultures of recognition specific to north European 

countries. We then explain how our understanding of SAD is informed by recent research on 

‘biosolidarity’ (Bradley 2020) - as one manifestation of biosocial worlds (Rabinow 1996; 

Seeberg, Roepstorff and Meinert 2020) - emerging through informal support groups and 

networks where volunteer-participants recount personal experiences, extend support and as a 

result build self-confidence. Drawing on insights from affect theory we welcome the affirmative 

potential of biosolidarity, especially as a methodological approach where associative relations 

enable positive interventions, while also acknowledging the existence of ‘negative geographies’ 

(Rose, Bissell, Harrison 2021) where, variously, receptivity finds its limits, resilience is 

narrowed aligned with personal responsibility, or shared treatments form habits which are 

themselves harmful (Jamieson 2014). Drawing on early phase interviews with people who have 

lived experience of SAD in the UK, we will address how SAD succeeds or fails as a ‘biosocial 

environmental illness’. Prospectively, we consider the potential of open-air arts-led winter-

workshops as a forum connecting individuals with seasonal depression in ways to enable 

environmental biosolidarities. To close, we speculatively envision a near-future where shared 

experience of environmental illness based on shifting weather-worlds in an era of climate change 

might present new challenges to public mental health and clinical communities. 
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Time trends and structural disparities in the neighbourhood-level retail availability of alcohol and 

tobacco, Scotland, 2012-to-2020 

 

Peter Lekkas1, Rich Mitchell2, Tom Clemens1, Jamie Pearce*1, Niamh Shortt1, 1Centre for Research on 

Environment, Society and Health, School of Geosciences, University of Edinburgh, United 

Kingdom,2MRC/CSO Social and Public Health Sciences Unit, Institute for Health and Wellbeing, 

University of Glasgow, United Kingdom  

Background: Neighbourhood availability (density) of alcohol-and-tobacco retailers represents 

one of a system of factors that can influence the purchasing and consumption of these products, 

and in turn, residents' health. While alcohol-and-tobacco availability can co-vary with social-



and-geographic factors, less is known of time trends in alcohol-and-tobacco availability, and the 

temporal covariance of availability with structural factors. 

Methods: Descriptive ecological analyses of neighbourhood alcohol (on-trade, off-trade, all-

outlets) and tobacco outlet availability within Scotland for years 2012, 2016 and 2020. 

Neighbourhoods were proxied by ‘datazones’, with availability expressed through 

unstandardized kernel densities and time-trends characterised in absolute and relative terms. 

Datazones were then stratified by urban-rural status, area-level income deprivation (quintiles), 

and the cross-stratification of these two factors, with disparities in availability across levels again 

expressed using absolute-and-relative metrics. 

Results: Across time, median alcohol retailer densities ranged from 4.38 (4.26;4.49 [95%CI]) to 

4.52 (4.38;4.67)(all-outlets), 2.18 (2.11;2.26) to 2.19 (2.11;2.27)(on-trade), 2.05 (1.98;2.12) to 

2.15 (2.08;2.22)(off-trade) outlets per 1-km2. For tobacco retailers densities changed from 3.71 

(3.63;3.81) to 3.34 (3.22;3.45) outlets per 1-km2. Conditioning on urban-rural status, 2012 

density levels were variously 1.5 (on-trade alcohol) to 3 times (tobacco) higher in urban 

compared with rural areas on both absolute-and-relative scales. When conditioned on area-level 

income deprivation, at baseline densities ranged from 1.5 (on-trade alcohol) to 4 times (tobacco) 

higher in the most deprived compared to the least deprived quintile in both absolute-and-relative 

terms. Across time these disparities persisted but with a widening in the deprivation-based 

disparity of alcohol (rural settings) and tobacco availability (urban and rural neighbourhoods). 

Conclusion: Time trends in overall-levels of neighbourhood alcohol-and-tobacco retail densities 

may belie an underlying ingrained structuration of alcohol-and-tobacco retail availability. 

Moreover, long-run trends in the structural nature of availability signals the magnitude of efforts 

required to sustainably shift availability levels to mitigate population-level health harms. 

 

Keywords: alcohol retail density, tobacco retail density, social disparities, longitudinal, unhealthy 

commodities 
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Racism through mortgage lending bias: Effects on a suite of health outcomes in Detroit, MI 

 

Amber Pearson*1, Kirsten Beyer2, 1Michigan State University, USA,2Medical College Wisconsin, USA  

Understanding how historical structural racism, including practices such as redlining, influence 

persisting inequalities in health and neighborhood conditions is still emerging in urban health 

research. Such research often implies that such practices are not in play today. However, 

mortgage lending bias is a contemporary form of historical redlining practices. The objective of 

the current study was to test whether we can detect associations between multiple measures of 

health and mortgage lending bias. We answered these questions by linking a redlining index 

using Home Mortgage Disclosure Act data (2007-2013) to health data for participants in the 

Study of Active Neighborhoods in Detroit (2021, n=266). We used multilevel regression models 



to examine the relationship between redlining and a suite of health outcomes, accounting for 

covariates. The housing sector actively reveals structural racism and economic disinvestment and 

is an actionable policy target to mitigate adverse health outcomes. 
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Can relational intersectoral practices help make health research more equity-focused? 

 

Erica Phipps*1, Eric Crighton1, Jeffrey Masuda2, 1University of Ottawa, Canada,2University of Victoria, 

Canada  

Health research teams are increasingly seeking an equity focus in their work. Inspired by the 

learnings from a community-based exploration of Equity-focused Intersectoral Practice (EquIP), 

our research is exploring the applicability of the EquIP methodology to intersectoral health 

research. EquIP is a novel approach to building community capacity for intersectoral action on 

health inequities that prioritizes (1) centering the grounded expertise of affected community 

members within intersectoral formations, and (2) making time and place for human relationship-

building across sectoral, class-based, and epistemic distances (Phipps, Masuda et al, 2021). The 

applicability of this approach is being examined within the context of the PEHE Collaboration, a 

national research initiative aimed at better understanding factors affecting the uptake of prenatal 

environmental health protection activities across diverse prenatal care, community, and 

environmental contexts. 

With the intention of gleaning practical lessons learned, we are chronicling our own efforts to: 

(1) integrate people with grounded expertise (lived experience) in the PEHE research team; (2) 

redesign PEHE team interactions to attend to knowledge/power dynamics; and (3) leverage our 

team’s collective agency to inform and advocate for equity-focused research agendas, policies, 

and health system practices.  

Our mixed-methods qualitative research includes: documentation and analysis of efforts to 

recruit and integrate grounded experts into the research team; ethnographic observations of 

research team meetings; and initial and post-hoc interviews with professional and community 

team members. We will also document and assess our research team’s effectiveness in advancing 

equity-enhancing shifts in research, policy, and practice, including in our team’s invited role as 

advisors on Canada’s maternal and child health biomonitoring research program.  

We hypothesize that employing EquIP’s relational practices will strengthen the capacity of our 

PEHE research collaboration to attend to the equity dimensions of environmental threats to 

women’s reproductive health and child health outcomes. 

 

Keywords: health equity, environmental health, intersectoral action, grounded expertise / lived 



experience, maternal/child health 

 

304 

Historic pathways to excess mortality in Glasgow: an agent-based exploration 

 

Stefano Picascia*1, Richard Mitchell1, Cecile De Benzenac2, 1Social and Public Health Science Unit, United 

Kingdom,2University of Leeds, United Kingdom  

The City of Glasgow experiences    high levels of poor health and mortality, over and above 

those explained by socio-economic circumstances, and above those experienced by cities of 

similar social composition and economic trajectory, such as Liverpool and Manchester. 

 

A large body of research ascribes this phenomenon to the lagged effect of the economic 

restructuring and shifts in housing policy of the second half of the XX century, which are 

thought to have had a disproportionately negative impact on the West of Scotland and Glasgow 

in particular. The causal pathways to the phenomenon are, however, still unclear and debated in 

the public health literature. 

 

We built an agent-based model of Glasgow and one of the usual comparator cities, Liverpool, in 

which we reproduce the evolution of the two populations between the years 1951 and 2021, in 

the context of changes to the employment structure and urban form of each city. In particular, the 

preliminary model presented here focuses on the effect of housing policy and urban renewal 

programmes on the dissolution of social networking ties between households, which is among 

the possible contributing factors to the loss of coherence often cited in the literature as a cause of 

ill health. 

 

Our hypothesis is that, by explicitly simulating the sequence and extent of disruptive changes in 

the urban and social structures of Glasgow and Liverpool, we could capture the emergence of 

health differences between the two populations. Differences which can only be measured ex-post 

with the established data analysis approach. 

 

Keywords: glasgow, excess mortality, agent based model 

 

230 

Socio-demographic, temporal and spatial determinants of physical activity using secondary 

physical activity app data 

 

Francesca Pontin*, Nik Lomax, Graham Clarke, Michelle Morris, University of Leeds, United Kingdom  

Physical inactivity is a global health concern. Personal, spatial, and temporal characteristics all 

influence how likely an individual is to be physically active. Secondary smartphone and 



wearable data are well placed to objectively capture these characteristics alongside physical 

activity behaviour, whilst simultaneously addressing some of the limitations of other research 

methods and providing new objective methodological opportunities. Use of such secondary 

physical activity data however is in its infancy, the feasibility and suitability of these data to 

answer key physical activity research questions needs to be investigated.  

This research investigates the socio-demographic, temporal and spatial determinants of physical 

activity using secondary physical activity data from over 30,000 smartphone app users over the 

course of a year. We investigate the socio-demographic profile of the users and key variations in 

activity type, frequency, and meeting of physical activity guidelines by age, gender, and 

socioeconomic status. Evaluating the findings in the context of other methodical developments in 

the objective measurement of physical activity and the environment. Focusing on reproducibility, 

we also apply and develop new machine learning and spatial methods to these app data, 

identifying key clustered weekly and seasonal behavioural patterns. Moreover, through the 

evaluation of standardised activity space measures on environmental exposures this research 

strives to ensure the development of transparent and reproducible research practices in this 

developing field.  

If used correctly, these secondary app data have many methodological advantages which address 

current research limitations and provide valuable insights for physical activity policy 

development. This study demonstrates the scope of these data balanced alongside the 

considerations needed to successfully utilise them and the challenges they present. 

 

 

Keywords: Physical Activity, Big Data, Secondary Data, Mobility 

 

44 

Emotional Geographies of Loss in Later Life: An Intimate Account of Rural Older Peoples' Last 

Move 

 

Laura Poulin*, Mark Skinner, Trent University, Canada  

Older people experience losses in later life that embody the interconnection between aging, 

emotion, time and place. Presenting an intimate account of older peoples' experiences of loss, we 

draw on findings from a qualitative case study of transitions into long-term care in rural Canada. 

This study demonstrates the spatial and temporal dimensions of loss that are shaped by the health 

and care experiences of older adults and their carers. We aim to highlight the benefits of 

embracing an 'emotional geographies of care' lens in health care research and outline emergent 

questions for research, policy and practice. 

 

Keywords: rural health and care , older adults, grief and loss, the emotional geographies of care 
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Voluntary support in a post-welfare state: Experiences and challenges of precarity 

 

Andrew Power*1, Edward Hall2, Alex Kaley3, 1University of Southampton, United Kingdom,2University of 

Dundee, United Kingdom,3Lancaster University, United Kingdom  

This paper examines voluntary sector care and support provision under a context of significantly 

reduced government funding. Whilst geographers have analysed the causes and aftermath of 

austerity on different populations, our focus is on how managers of voluntary sector 

organisations have had to learn and evolve through bidding for non-statutory funding to sustain 

their core provision. Drawing on research with voluntary support organisations in the learning 

disability social care sector in England and Scotland, the paper examines the effects of the state’s 

continued reliance on the sector for core ‘public’ services whilst simultaneously withdrawing its 

funding. Using accounts from managers, the paper offers a particularly novel and potent example 

of voluntary sector precarity and the deepening unfinished and unsettled nature of care and 

support that has unfolded in the wake of austerity. Through the empirical research, attention is 

drawn to three levels of precarity that are experienced by those seeking to sustain voluntary 

support provision: voluntary sector organisation and structures, the voluntary sector workforce, 

and individual managers’ everyday emotional and affective experiences.  
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Evaluation of planning policy to regulate takeaway food outlets: challenges in defining the 

geographical extent of intervention 

 

John Rahilly*1, Tom Burgoine1, Alexandra Williams1, Jean Adams1, Steven Cummins2, Claire Thompson3, 

Oliver Mytton1, Michael Chang4, 1University of Cambridge, United Kingdom,2London School of Hygiene & 

Tropical Medicine, United Kingdom,3University of Hertfordshire, United Kingdom,4Department of Health 

and Social Care, United Kingdom  

Physical exposure to takeaway food outlets within the food environment is associated with 

consumption of takeaway food and increased risk of obesity. Urban planners are able to control 

the proliferation of takeaways by conditionally denying planning permission to new outlets. 

Outlet restrictions are most commonly centred on schools in the form of ‘takeaway exclusion 

zones’. Since 2009, thirty-six (10%) local authorities have adopted takeaway exclusion zones 

around schools in England. 

We surveyed these authorities to understand variation in their exclusion zone policies, with a 

view to subsequent evaluation of their impact. The majority (n=34) applied restrictions within 



400m of a school, with one using 300m and one 200m. Over half (n=19) defined proximity 

based on school boundary, eleven from school entrance point(s) and five from the centre of the 

school site. In thirty-five instances, distances were calculated using Euclidean radii, with one 

local authority using a road network buffer. Exclusion zones were applied to secondary (high) 

schools only (n=16) or all schools (n=20). Where exclusion zones overlapped with protected 

town centre boundaries, these areas were exempt from regulation in twenty-eight authorities. 

Due to the heterogeneity in this policy, it was challenging to develop a method to recreate 

exclusion zones. We validated early results against known examples provided by authorities 

(n=10). This permitted us to refine our methods and illuminated potential differences between 

adopted and implemented policies. Ultimately, using four routine data sources we created in 

excess of 4,000 individual exclusion zones across 36 authorities, covering an area over 1 million 

km2. These zones covered a median area of 19% of each authority (IQR 65% – 12%). 

Having defined the geographical extent of exclusion zones in these authorities, we are now able 

to evaluate the impacts of these policies on the food retail environment at scale for the first time. 
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Do Trees Reduce the Risk of Heat-related Mortality? A case-crossover study in three Canadian 

cities using high-resolution LiDAR data 

 

Beau Ahrens1, Daniel Rainham*1, Éric Lavigne2, Céline Plante3, Matilda van den Bosch4, Audrey 

Smargiassi5, 1Dalhousie University, Canada,2Health Canada, Canada,3nstitut national de santé publique 

du Québec, Canada,4ISGlobal, Spain,5Université de Montréal, Canada  

Restoration of green spaces and natural infrastructure is cities is critical to reduce health impacts 

associated with increasing ambient temperature from climate change. We examine how urban 

tree characteristics modify the association between heat exposure and mortality in three large 

Canadian cities. We linked 186,506 death records from Montreal, Toronto and Ottawa during the 

months of May through September between 2001–2015 to daily average temperatures and a 

high-resolution tree data set constructed from LiDAR point clouds. Conditional logistic 

regression within a case-crossover design was employed to estimate the odds of death from heat 

exposure by individual (age, sex) and local tree characteristics. Heat-related mortality 

significantly increased with temperatures above 21°C except in Ottawa, the smallest of the three 

cities. Trees and overall greenness significantly reduced the effect of temperature on mortality in 

areas with the most vegetation, tree canopy area, volume, and number of trees in the two largest 

cities. We hypothesize that no effects were found in Ottawa due to the overall amount of tree 

cover which is much higher than in the two larger cities.  We demonstrate that urban trees and 

greenness can modify the mortality risk associated with exposure to high temperatures. These 

findings support investments in urban tree planting and related green infrastructure as an 

approach to combat the impacts of climate change on health in urban areas. 
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Using Remote Sensing Techniques on the Microscale Urban Heat Island Effect in Canada 

 

Scarlett Rakowska*, Matthew Adams, University of Toronto, Canada  

This study assesses the urban heat island effect for heat exposure on individuals who participate 

in active transportation. Temperature is determined using Land Surface Temperature (LST) from 

remote sensing and meteorological data collected in real-time. Results are stratified by 

vegetation cover using the Normalized Difference Vegetation Index (NDVI) along specific 

cycling routes involving various design types in the Greater Toronto Hamilton Area, Ontario, 

Canada. Remote sensing is used to extract LST at a high spatial resolution to ensure bicycle path 

accuracy. NDVI is used to detect forest canopy and grassland. Different surface materials for 

cycling routes are chosen, such as paved, dirt, gravel, and grass bicycle trails. During field 

sampling, temperature and GPS points were recorded and synced. A sample of points will be 

collected and considered in a land-use regression model between surface material to contrast 

with predicting how the urban heat island effect is exposed on cyclists. The statistical correlation 

between LST and NDVI may improve planning in cities to understand the relationship between 

exercise/activity and heat health effects for cyclists. This research will allow for understanding 

heat exposure on active transportation paths on different surface materials to consider planning, 

development, and redeveloping cycling infrastructures. 

 

Keywords: Satellite remote sensing, Urban heat island effect, Cyclists, Surface material, Land-use 

regression 
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Everyday experiences of air transportation workers and wellbeing 

 

Angeline Ram*, University of Waterloo, Canada  

Safe and healthy workplaces are critical to employee wellbeing. As labour markets diversify and 

continue to prioritize health and safety in the workplace, it is crucial to understand the social 

determinants of workers wellbeing and workplace equity A growing body of feminist labour 

geography literature shows that people from equity-seeking groups in the Global North face 

additional challenges in the workplace because of their identities through discrimination and 

racism. Some workers also experience challenges because of their position in society through 

class and occupational hierarchy. Organisations must first understand what factors damage 

wellbeing to create healthy and safe working environments as workers' wellbeing is influenced 

by contextual and individual attributes. I unpack the everyday experiences that negatively affect 



workers by combining a feminist labour geography and wellbeing approach through structuration 

theory. I use qualitative semi-structured interviews of (n=57) air transportation workers to 

explore how negative intra-employee and management relations affect the workforce in Ontario, 

Canada. The preliminary findings show that most workers experience negative intra-employee 

and management interactions. However, workers from equity-seeking groups experience 

bullying, exclusion, racism and discrimination because of intersectional identity characteristics. 

Although negative workplace interactions result in diminished wellbeing like increased stress 

and anxiety or withdrawal from social interactions, they also degrade worker performance. This 

research contributes to scholarly debates in the field of wellbeing and feminist labour geography 

by showing how workspaces and places may contribute to the differential experience of 

wellbeing, especially among equity-deserving groups.   
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Exposure to air pollution and breast cancer risk: taking daily mobility into account in 

epidemiological studies 

 

Marie Ramel-Delobel*1,2,3, Thomas Coudon1,2,3, Leny Grassot1,2, Delphine Praud1,2, Beatrice Fervers1,2, 

Pietro Salizzoni3, 1Prevention Cancer Environment Department, Léon Bérard Centre, France,2INSERM 

UMR 1296 Radiations: Defense Health Environment, Léon Bérard Centre, France,3CNRS UMR 5509 Fluid 

Mechanics and Acoustics Laboratory, Ecole Centrale of Lyon, France  

The APoPCo project aims to estimate the association between breast cancer risk and long-term 

exposure to air pollution (1990-2010) by considering chronic exposure (NO2, PM10, PM2.5) at 

residential, occupational addresses and during commuting within a 10,000 subject’s French 

national cohort (E3N). The method for quantifying exposure during commuting is being 

developed to be applied at the national scale and to be reproducible in other epidemiological 

studies. 

Individual exposure is calculated considering NO2 and PM concentrations (through a 50x50 m 

Land Use Regression Model), microenvironments of transport modes (e.g. car, bicycle, walk), 

routing types, and traveling hours. Then, the individual inhaled dose is estimated based on the 

intensity of the breathing volume (mode induced activity). This enables to evaluate the 

proportion of the total daily exposure attributable to commuting; and also, to measure the 

exposure variations induced by individual choices by identifying the influence of each factor 

(e.g. mode, path, temporality). 

First experiments carried out in the Lyon Metropolis – before application on the national scale – 

showed that the inhaled dose of pollutant while commuting contributes averagely between 5 and 

10% to the total daily dose for 1 to 10% of the circadian time. Walking during commuting 

contributes the most to increase the inhaled dose (18% of the daily dose for NO2, 16% for PM10 

and PM2.5), followed by cycling (NO2: 5%, PM10: 13%, PM2.5: 6%) and finally driving a car 



(NO2: 2%, PM10: 6%, PM2.5: 1%). This hierarchy is explained by the fact that active modes 

induce physical activity which increases the breathing volume (Bicycle: 23.5 L/min, Walk: 22.8 

L/min, Car: 11.8 L/min (Zuurbier et al., 2009)). In the APoPCo project, the parameter of 

physical activity related to mobility will be taken into account to assess its potential protective 

effect on breast cancer risk. 
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Epidemiology of Glioma Cases at Nebraska Medicine, 2009-2019 

 

Kendra Ratnapradipa*1, Amulya Yellala2, Nicole Shonka2, 1Department of Epidemiology, University of 

Nebraska Medical Center, USA,2Department of Internal Medicine, Division of Oncology and Hematology, 

University of Nebraska Medical Center, USA  

With 25,050 new brain and nervous system cancer diagnoses and 18,280 deaths expected in the 

USA during 2022, central nervous system tumors have low incidence but high mortality 

compared to other cancers. Gliomas comprise 81% of primary malignant brain tumors. The age-

adjusted annual incidence rate in Nebraska is 6.1 per 100,00, which is higher than the national 

average of 5.5 per 100,000. Exposure to ionizing radiation is the only confirmed environmental 

contributor to glioma risk. A large portion of Nebraska sits over the High Plains Aquifer, which 

previous interpolation studies have identified as having high concentrations of nitrate and 

uranium-contaminated groundwater. Nebraska Medicine/University of Nebraska Medical Center 

(UNMC)’s Fred & Pamela Buffett Cancer Center is the only National Cancer Institute-

designated cancer center in the state, with statewide catchment. The purpose of this exploratory 

study was to complete a descriptive analysis of glioma patients seen at Nebraska Medicine, with 

mapping to identify possible clusters. Data were from the electronic medical record and the 

integrated Cancer Repository for Cancer Research (iCaRe2) housed at UNMC, consisting of 389 

glioma patients seen between 2009-2019, of which 72 were excluded from this study as being 

non-residents of Nebraska, resulting in 312 geocoded addresses (53.2% exact match; remainder 

manually processed). Cases occurred in 49 of Nebraska’s 93 counties (county count range 0-

108), with 37 counties (60 cases) suppressed due to fewer than 5 cases during the study period. 

Twelve counties accounted for 252 cases, clustered in an inverse “U” shape in eastern and 

central Nebraska with rates ranging from less than 1.32 to 6.97 per 100,000. This preliminary 

study suggests that glioma cases are clustered in counties around the Platte River in central and 

eastern Nebraska. A limitation of the study is the nature of the patient population, primarily 

located in eastern Nebraska. 
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Visualizing Distribution of Risk Perceptions Among Flood-Prone Residents in the United States 

Heartland Using Geocoded Surveys 

 

Dhitinut Ratnapradipa*1, Kevin Boes2, Anthony Robins3, Timothy Guetterman4, 1Creighton University 

School of Medicine, USA,2The Graduate School of Creighton University, USA,3Robert Morris University, 

USA,4The University of Michigan School of Medicine, USA  

The states of Nebraska and Iowa faced major floods in Spring 2019, leading to federal disaster 

declarations in the majority of counties (81/93 and 59/99, respectively) in these Heartland states 

received. Future events are likely and documented in estimates of 100- and 500-year floodplains 

(1% and 0.2% annual risk, respectively).  The goal of this project is to more throughly examine 

distribution of flooding risk perception use existing GIS geocoding methods and innovative 

vizualizations of data.   

Geocoded surveys will be mailed to households located within floodplains in the United States 

Heartland to solicite data on respondents’ demographic characteristics, previous experience with 

flooding, and perception of flood risk. Each mailed survey will be assigned a code and geocoded 

to the coordinates corresponding to the intended respondent’s physical address, which will be 

linked to flood zone to account for assessed risk.  

Responses from respondents who confirm that their physical address matches the address printed 

on the survey materials will be included in the dataset to be further analyzed using ArcGIS Pro 

10.9 for geographic analysis and visualization of statistically significant associations. These data 

will be analyzed with descriptives and ANOVA in addition to geographical analysis to assess 

geographic and demographic trends in flood risk perception among residents of flood-prone 

areas in the Heartland.  

Understanding flood-prone residents’ risk perception is necessary for developing more precise 

preventive interventions for future floods.   We anticipate the data gathered by our instrument 

will illuminate potential target strategies for risk communication. This instrument may be useful 

for public health and risk communication professionals seeking to more accurately understand 

distributions of flood risk perception in their community and to identify actionable strategies for 

increasing flood preparedness in their local context. 
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Risk and space: modelling the accessibility of stroke centers using day- & nighttime 

population distribution and different transportation scenarios 

 

Sebastian Rauch*1, Hannes Taubenböck2, Jürgen Rauh1, 1Institute for Geography and Geology, Julius-

Maximilians-Universitat, Germany,2German Aerospace Center (DLR), Germany  

Purpose: Rapid accessibility of (intensive) medical care can make the difference between life 

and death. Initial care in case of strokes is highly dependent on the location of the patient and the 

traffic situation for supply vehicles. In this methodologically oriented paper we want to 

determine the inequivalence of the risks in this respect. 

Methods: Using GIS we calculate the driving time between Stroke Units in the district of 

Münster, Germany for the population distribution at day- & nighttime. Eight different speed 

scenarios are considered. In order to gain the highest possible spatial resolution, we disaggregate 

reported  opulation counts from administrative units with respect to a variety of factors onto 

building level. 

Results: The overall accessibility of urban areas is better than in less urban districts using the 

base scenario. In that scenario 6.5% of the population at daytime and 6.8% at nighttime cannot 

be reached within a 30-min limit for the first care. Assuming a worse traffic situation, which is 

realistic at daytime, 18.1% of the population fail the proposed limit. 

Conclusions: In general, we reveal inequivalence of the risks in case of a stroke depending on 

locations and times of the day. The ability to drive at high average speeds is a crucial factor in 

emergency care. Further important factors are the different population distribution at day and 

night and the locations of health care facilities. With the increasing centralization of hospital 

locations, rural residents in particular will face a worse accessibility situation. 
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Perceptions of green space usage, abundance, and quality of green space were associated with 

better mental health during the COVID-19 pandemic among residents of Denver 

 

Colleen Reid*, Emma Rieves, Kate Carlson, University of Colorado Boulder, USA  

Background: The COVID-19 pandemic has impacted both physical and mental health. This 

study aimed to understand whether exposure to green space buffered against stress and distress 

during the COVID-19 pandemic while taking into account significant stressors of the pandemic. 



Methods: We leveraged a cross-sectional survey on green space exposure and mental health 

among residents of Denver, CO that ran from November 2019 through January 2021. We 

measured objective green space as the average NDVI (normalized difference vegetation index) 

from aerial imagery within 300m and 500m of the participant’s residence. Perceived green space 

was measured through Likert scores on five questions about vegetation near the home that 

captured perceived abundance, visibility, access, usage, and quality of green space. We used 

generalized linear models to assess the relationship between each green space exposure variable 

and perceived stress (PSS-4), depression (CES-D-10), or anxiety (MMPI-2) adjusted for 

sociodemographic and COVID-19 impact variables.  

Results: We found significantly higher depression scores for all covid periods compared to the 

“before covid” period, and significantly higher anxiety scores during the “fall wave” compared 

to earlier periods. Adjusted for sociodemographic and pandemic stressors, we found that 

spending a lot of time in green space (usage) was significantly associated with lower anxiety and 

depression. We also observed significantly lower depression scores associated with NDVI in 

both buffers (objective abundance) and significantly lower anxiety scores with perceived 

abundance of green space. There was some evidence of lower anxiety scores for people reporting 

having high quality green spaces near the home (quality). We did not observe significant 

associations for any green space metric and perceived stress after adjustment for confounding 

variables.  

Conclusion: Our work provides further evidence of mental health benefits associated with green 

space exposure during the COVID-19 pandemic even after adjustment for sociodemographic 

variables and significant pandemic-related stressors.  

 

Keywords: green space, mental health, COVID-19, perceived exposures 

 

89 

Digital Landscape Connections: Indigenous Twitter and Mental Health During COVID-19  

 

Veronica Reitmeier*, Chantelle Richmond, Western University, Canada  

The health and wellness of Indigenous peoples is cultivated through interrelations with spiritual, 

cultural, community, and social practices. COVID-19 and its associated health measures (i.e., 

social/physical distancing) have severed or significantly compromised many of these practices. 

This research examines the role of social media for digitally connecting Indigenous people 

during the pandemic. Drawing on Tweets from March 2020-December 2021 (n=2200) and 

mixed-methods of analyses, this research responds to the following question: How are 

Indigenous peoples across Turtle Island (North America) engaging with/on Twitter to support 

and advocate mental health during the COVID-19 pandemic? Within an Indigenous context, no 

exploratory research has been conducted on who is engaging with mental health content on 

social media, where they are located, or what is being said. Filling this gap requires a novel 

methodology - Indigenous digital health geographies – that understands the diverse factors 



influencing Indigenous health and access/use of the digital and provides a holistic and relational 

framework for understanding how digital environments may support Indigenous self-

determination of health. Over the next three months I will be analyzing the Tweets using a 

mixed-methods approach; including inductive qualitative coding, automated sentiment analysis, 

and spatial location (by proxy). It is expected that this research will provide invaluable insights 

about how Indigenous peoples leverage social media for advocacy, relationship building and 

maintenance, and knowledge sharing, as these factors relate to self-determination of health. This 

research contributes to an evolving Indigenous digital health geography framework that is critical 

to supporting Indigenous health sovereignty.  
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Urban hierarchy, regional patterns: a relevant question for student health? 

 

Stephane Rican*1, Myriam Baron2, Lea Prost2, Hélène Charreire2, 1LADYSS - Universite Paris Nanterre, 

France,2Lab'Urba Université Paris-Est Creteil, France  

Significant social and spatial variations in health status and health-related behaviors have been 

observed in France, at all scales among general population. However, these variations have been 

more rarely explored for specific populations such as students whose health-related behaviors 

have been altered in the context of the initial COVID-19 lockdown (March to May 2020).  

The aim of this study is to assess social and spatial variations of self-perceived health and health-

related behaviors (dietary and physical activity behaviors, tobacco, and alcohol consumptions) 

according to the urban hierarchical structure of the training centers/university.  

The analysis was based on the 2020 Observatory of Student Life survey of 60,000 students as 

part of a representative sample of the French student population as well as a sub-sample of 6,000 

students having responded to a survey carried out just after the first national lockdown. 

Individual characteristics such as gender, age, training courses, type of housing, social origin 

were included in the analysis. 

The students are located at the scale of the municipality of their places of training. In France, 

Paris and the main cities correspond to the large diversified training centres, while most medium-

sized towns can be identified as small higher education centers specializing in the beginnings of 

training, especially or in vocational training. Each training center have characterized by a mesh 

in Area of Attraction of the Cities and a categorization of the cities in 5 levels of urban hierarchy. 

This research confirms social and spatial variations of self-perceived health and behaviors 

according to the urban hierarchy of the training centers and the existence of regional patterns 

among French students, but with a different distribution from the general population. 
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Charting immigrants’ contested capabilities for wellbeing in rural places in Canada 

 

Andrea Rishworth*1, Jennifer Dean2, Kathi Wilson1, Sara Edge3, 1University of Toronto Mississauga, 

Canada,2University of Waterloo, Canada,3Ryerson University, Canada  

Rural relocation of immigrants in Canada has recently been touted as a way to support 

community wellbeing by mitigating the socioeconomic impacts of population decline common in 

many rural areas., while also fostering the wellbeing of immigrants through the provision of 

services, resources and support systems for ‘successful’ integration. Yet, discussions of rural 

resettlement are often underpinned by the notion that resource provision (i.e., housing or 

employment opportunities) will be effectively converted into successful adaptive capacities for 

immigrant flourishing. These assumptions ignore complicated questions of social hierarchies, 

systemic obstacles impeding personal functioning, and the qualities of rural places required to 

translate potential capabilities into attainable functioning. This paper interrogates these tensions 

by examining the links between lived realities, capabilities, and rural places as immigrants 

contemplate resettlement outside of urban areas. Drawing on geographies of health, migration 

and development literatures, this paper examines how rural places and their institutional 

entanglements (in)directly affect the conversion of immigrants’ skills and resources into 

opportunities for their wellbeing. Based on data from focus group interviews with immigrants 

(n=50) in Ontario, we contend that rural places and their policies create (im)possible situations 

for immigrants to exchange their endowments of employment and educational experience, 

cultural expertise, and linguistic repertoire into successful functioning to support their wellbeing. 

We suggest immigrants’ rural contemplations and resettlement decisions eschew simple notions 

of choice, but are rather made pragmatically, shaped by competing visions and opposing realities 

to pursue a better life. By illuminating immigrants’ contested capabilities in rural places, we 

reveal how place-based rural resettlement policies can create landscapes of uneven opportunities, 

rights and freedoms for wellbeing. We conclude that future geographic research on health-

migration-development intersections should engage with contested capabilities by illuminating 

how places and their policies mediate settlement choices and the inequalities that surround them. 
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Greater exposure and access to green/blue spaces are associated with preventing subsequent 

Common Mental health Disorders 

 

Rebecca Geary1, Daniel Thompson2, Amy Mizen2, Richard Fry2, Alan Watkins2, Ashley Akbari2, Jo Garrett3, 

Francis Rowney4, Rebeca Lovell3, Ronan Lyons2, Mark Nieuwenhuijsen5, Gareth Stratton2, Benedict 

Wheeler3, James White6, Sue Williams7, Matthew White8, Sarah Rodgers*1, 1University of Liverpool, 

United Kingdom,2Swansea University, United Kingdom,3University of Exeter, United Kingdom,4University 

of Plymouth, United Kingdom,5Barcelona Institute of Global Health, Spain,6Cardiff University, United 

Kingdom,7Natural Resources Wales, United Kingdom,8University of Vienna, Italy  

Background 

We set out to investigate the extent to which cumulative exposure to green/blue spaces (ambient 

greenness) and potential access may help prevent common mental health disorders (CMDs) in 

adults (16 years+).  

Methods 

Routinely collected health and environment data were time-aggregated quarterly for all adults in 

Wales, utilising address-level data linkage. Ambient greenness (mean Enhanced Vegetation 

Index, EVI) within 300 m, and counts of potentially accessible GBS within 1600 m of home 

were calculated. All 47 quarters (Jan 2008 - Oct 2019) of exposure data were used unless a CMD 

was recorded by a General Practitioner (GP), otherwise exposure until the first CMD were used. 

Multivariate logistic regression assessed associations between green/blue space exposure or 

access and CMD, adjusting for potential confounders. 

Findings 

Our time-aggregated cohort comprised 2,553,894 adults. After adjustment (age, sex, 

comorbidities, SES, moving home, rurality), living surrounded by more (+0.1 unit EVI) ambient 

greenness was associated with 20% lower odds of a CMD (Adjusted odds ratio (AOR)=0.80, 

95% CI 0.80, 0.81). Similarly, having a tenth more (~250) potentially accessible green/blue 

spaces was associated with 7% lower odds of a CMD (AOR 0.93, 95%CI 0.93, 0.93). Results 

stratified by deprivation indicated the greater potential benefits to mental health for people living 

in deprived areas but with greater accessible GBS. 

Discussion 

Findings indicate a potential equigenic benefit to mental health of living in a home with more 

ambient greenness or potential access to more green/blue spaces. While not a full longitudinal 

analysis, these time-aggregated data reduced the potential for reverse causality while maximising 

the spatial-temporal differences in exposure to GBS between different people at a highly 

granular level.   



Funding NIHR PHR (16/07/07). Views expressed are those of the author(s) and not necessarily 

those of the NIHR or Department of Health and Social Care. 
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Mapping and analysing disease through time and space: from static cholera maps to live COVID-

19 dashboards 

 

Bart Roelofs*1, Dimitris Ballas1, Hinke Haisma1, Arjen Edzes1,2, 1University of Groningen, 

Netherlands,2Hanze University of Applied Sciences, Netherlands  

Disease documentation traces back to ancient times, but systemic usage of geographical data and 

disease mapping only took off in the second half of the 19th century. Over the past 150 years, the 

role of geographical data and mapping in epidemiology has changed profoundly. Starting with 

descriptive maps of cases of disease in the 19th century, disease mapping has evolved into an 

almost live data tracking of cases, hospitalizations and fatalities during the current COVID-19 

pandemic. In the research presented in this article, the historical role of geographical data, 

disease mapping and GIS will be reviewed and analyzed in their respective contexts. There will 

be a focus on how and why disease maps began to appear, why they were created, by whom and 

for whom they were created and what the effect was on public health and the development of the 

corresponding epidemics. Starting with the first maps of Yellow Fever and Cholera epidemics in 

the early 19th century, this paper will cover the role of geographical data and maps during early 

modern epidemics such as Smallpox, Influenza and the Spanish Flu, but also during more recent 

infectious diseases such as SARS, MERS, Ebola and Sars-Cov-2. In the light of the current 

COVID-19 pandemic, the role and influence of the geographical data that is widely available 

through various dashboards and trackers will be reviewed.  
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The end of ‘just-in-time’ health care: The tragedies of the COVID-19 Pandemic 

 

Mark Rosenberg*, Queen's University (Canada), Canada  

In the 1990s, health geographers critiqued the restructuring of health care systems as part of the 

turn towards neoliberalism and globalization. Drawing from the economic geography literature, 

this paper shows how a ‘just-in-time’ health care system evolved in Canada as the end result of 



restructuring whether by design or as an unintended consequence. Using gray literature and 

statistics that have resulted from the COVID-19 pandemic, the limitations of a just-in-time 

approach to healthcare are exposed as measured by the shortages of health care professionals, 

lack of supplies and the reduction in surgeries for other medical needs as hospitals overflowed 

with patients and mortality spiked with each wave of COVID-19. In a post-COVID-19 world, the 

conclusion of this paper is to suggest that a just-in-time model is no model at all for a health care 

system and that decision makers need to invest in solutions that are ‘home-grown.’ 
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Assessing the risk of Lyme disease in a peri-urban forest as a function of hazard, exposure, and 

vulnerability 

 

Raphael Rousseau*1, Martin Couck1, Benoit Kabamba2, Marcella Mori3, Sophie Vanwambeke1, 
1UCLouvain, Belgium,2UCLouvain, Belgium,3Sciensano, Belgium  

Lyme disease is an infectious disease caused by the bite of a tick infected by the bacterium 

Borrelia burgdorferi sensu lato. The risk for humans to be bitten by infected ticks depends on the 

presence of infected ticks (hazard), the probability of contacts with these infected ticks 

(exposure), and the use of measures of protection and prevention against tick bites 

(vulnerability). According to the Belgian Public Health Institute, a large fraction reported tick 

bites occur in forests, which is the primary habitat for ticks. In this study, we analyzed the risk of 

Lyme borreliosis in a peri-urban forest of Belgium heavily used for recreation. 

We collected ticks by dragging in sites selected to contrast vegetation types found across the 

forest. Ticks were analyzed by PCR for the presence of B. burgdorferi s.l genospecies. We 

analyzed the spatial variability of tick abundance and their infection in the forest according to 

spatially and temporally varying conditions. We also interviewed forest visitors to determine the 

frequency of passage of each forest trail. We collected information on their behavior in the 

forest, and their previous knowledge and experiences with ticks and Lyme disease. 

Our findings indicated that ticks were present everywhere in the forest. The mean abundance was 

comparable to other studies in Belgian forests, but it varied spatially based on the type of forest, 

the type of soils and the undergrowth. We estimated a mean prevalence of B. burgdorferi in 

Ixodes ricinus ticks of 4%, but we could not identify significant associations with the 

environment. The flow of visitors was concentrated on the main trails with benches and 

information boards. Forest visitors were well informed about ticks and Lyme disease but did not 

know and/or use systematically prevention techniques against tick bites. 
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An in-depth spatial analysis of marginalization, TRAP exposure, and health outcomes across 

Etobicoke-York, Toronto, Canada 

 

Sophie Roussy*, Matthew Adams, University of Toronto, Canada  

Exposure to transportation-related air pollution (TRAP) is of concern in Canada due to the 

associated adverse health outcomes, which together contribute to elevated rates of mortality 

among Canadians. The health risks of TRAP exposure are not born equally. When assessing 

exposure, it is essential to consider environmental inequality - a phenomenon in which specific 

populations, typically disadvantaged or minority, are disproportionality burdened with greater 

environmentally-driven stressors, related health outcomes, and susceptibility to poor health. 

Environmental inequality exposure research is limited in Canada. In response to this gap in 

research, I will use passive monitoring techniques, chemical analyses, and a space-time air 

pollution model (land use regression) to model the spatial distribution of nitrogen oxides, as a 

common indicator of TRAP, in the Etobicoke-York region of Toronto, Canada. I will then use 

spatial autoregressive models to examine associations between the modelled pollution 

concentrations and levels of marginalization, derived from the 2016 Ontario Marginalization 

Index, across dissemination areas (DAs) in the Etobicoke-York region. Lastly, I will estimate 

differences in health outcomes among the DA populations using established dose-response 

relationships of the air pollutants to health outcomes, thereby showing environmentally-driven 

health disparities. My research will develop the first high-resolution exposure risk estimates for 

TRAP for the entirety of the Etobicoke-York region, in addition to heading environmental 

inequality exposure research in Canada. 
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Impact of changing social context due to residential mobility on incidence of depression: a 

nationwide cohort study 

 

Clive Sabel*1,2,3,4, Henriette Horsdal5,6, Torben Sigsgaard1,2, Roger Webb7, Carsten Bøcker Pedersen2,3,6, 
1Department of Public Health, Denmark,2Big Data Centre for Environment and Health, Denmark,3Centre 

for Integrated Register-based Research, Denmark,4Health Research Institute, Australia,5Big Data Centre 

for Environment and Health, Djibouti,6National Centre for Register-Based Research, Department of 

Economics and Business Economics, Denmark,7Centre for Mental Health and Safety, United Kingdom  

There is an established and growing evidence base linking social context to depression. Adopting 

a life-course approach, we examine how varying the social environment influences a person’s 

likelihood of developing depression. Individual-, family- and neighbourhood-level contexts are 

considered. We are particularly interested in exploring how the changing nature of 

neighbourhood context impacts on the subsequent risk of developing depression. Both changing 



neighbourhood characteristics over time (where the individual remains static, but the 

neighbourhood changes), and the impact of an individual moving to a new neighbourhood, are 

considered. 

We define the social environment as the cumulative social exposures over the life-course from 

birth until follow-up. This includes individual- and family-level characteristics such as income, 

and neighbourhood-level constructs where the social environment in which people live and work 

can also impact their psychological health. This can comprise positive and negative 

neighbourhood indicators, such as social capital and greenspace (positive) versus material 

deprivation and air pollution (negative). 

Cases were identified from the Danish Psychiatric Central Research Register, where diagnoses 

are made in specialist secondary care settings. This is a relatively small subset of all diagnosed 

cases of depression, most of which are made in primary care by GPs, but excluded from our 

study. Longitudinal residential location was obtained by linking cases to the Danish longitudinal 

population register. 

We explore spatial variation in the incidence of depression at specific time points in the early 

life-course, and then conduct multilevel survival analyses to examine how changing residential 

social context effects risk of developing depression. The study population consists of people born 

in Denmark between 1/1/1981 and 31/12/2001, who resided in Denmark during the first 15 years 

of life, and where both parents were born in Denmark. Follow-up was initiated at the 15th 

birthday.  
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Validating a Geospatial Healthfulness Index with Self-Reported Chronic Disease and 

Health Outcomes 

 

Richard Sadler*, Michigan State University, USA  

Leveraging community engagement from past research may be able to increase the utility of 

future work by providing a framework on which to build new inquiries.  We previously 

integrated community voice into the development of a healthfulness index to increase awareness 

of social determinants of health in the built environment and inform deployment of public health 

interventions in the Flint (Michigan, USA) Center for Health Equity Solutions (FCHES).   

Here we combine the healthfulness index with a large dataset (n=33,734) of self-reported chronic 

disease and health outcomes from a community-based healthcare entity, the Genesee Health Plan 

(GHP). The healthfulness index purports to predict how health-promoting a neighborhood is 



based on a range of spatially varying characteristics; by linking our health plan data to this index, 

in this paper we validate the effectiveness of the FGHI.  

After geocoding all enrollees and joining their healthfulness scores, we conducted a series of 

logistic regressions to compare the relationship between self-reported outcomes and 

healthfulness.  Matching the two intervention projects of the FCHES, our analyses also focused 

on classes of outcomes related to a) cardiovascular disease and b) mental health.  Across the 

board, higher (better) healthfulness scores from each project were independently associated with 

better cardiovascular and mental health outcomes, respectively, controlling for age, race, and 

sex. 

This suggests that the use of a composite index to describe the health-promoting or degrading 

qualities of a neighborhood could be valuable in identifying differences in health outcomes.  We 

are exploring further GHP datasets—including healthcare claims—to increase our understanding 

of the links between healthfulness and health outcomes.  This and future work will be valuable in 

advocacy toward additional healthfulness indices to aid other communities in enriching 

understanding between the built environment and health. 
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Regional variation of the skin cancer incidence in the Hamburg City Health Study  

 

Jobst Augustin, Marie Sander*, Ramona bei der Kellen, Matthias Augustin, Universitätsklinik Hamburg-

Eppendorf, Germany  

There are temporal associations of skin cancer with UV-radiation and sunshine exposures, which 

can often be explained by regional sociodemographic characteristics. Although regional 

differences are evident in skin cancer incidence, knowledge about small-scale, inner-city 

variations is not yet available. This study aims to describe inner-city variations in skin cancer 

incidence (malignant melanoma and nonmelanocytic skin cancers) in Hamburg, Germany, and to 

identify initial indications of their determinants. Data basis is the Hamburg City Health Study, a 

prospective long-term study designed to gain essential insights into selected risk and prognostic 

factors for major chronic diseases. A random sample of 45,000 participants aged 45 to 74 take 

part in various health status examinations and questionnaires.  

For this study we used the Hamburg City Health Study data of the first N = 10,000 participants. 

Descriptive methods were used to characterize the regional variation in skin cancer prevalence 

adjusted for age and sex. After testing for normal distribution, we performed a Pearson’s 

correlation analysis to identify possible associations with sociodemographic conditions in the 64 

city districts and district clusters. 



Skin cancer prevalence varies within the urban area with high prevalence rates (maximum 

13.8%) in the north-east and south-west of Hamburg. We found weak to medium correlations 

with sociodemographic district conditions. Also, we found positive associations with household 

sizes, share of students in secondary education and living space per inhabitant in m² and negative 

associations with share of unemployed, share of social housing, share of beneficiaries and share 

of foreigners.  

The Hamburg City Health Study shows regional and inner-city disparities and associations 

between skin cancer prevalence and sociodemographic conditions. However, methodologically 

more extensive studies and a longitudinal observation are necessary in order to make detailed 

statements. 
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Influence of neighbourhood characteristics on lifestyles and health outcomes during the COVID-

19 pandemic crisis in Portugal 

 

Adriana Loureiro1, Juliana Oliveira2, Risia Menezes3, Ricardo Almendra1,4, Ângela Freitas1, Cláudia Costa1, 

Miguel Padeiro1,4, Paula Santana*1,4, 1Centre of Studies in Geography and Spatial Planning (CEGOT), 

University of Coimbra, Portugal,2Vitoria Academic Center, Federal University of Pernambuco, 

Brazil,3Faculty of Nutrition, Federal University of Alagoas, Brazil,4Department of Geography and Tourism, 

University of Coimbra, Portugal  

Unhealthy lifestyles contribute to increased risk for the main non-communicable diseases. The 

individual’s health outcomes can be influenced by the environmental characteristics of the place 

where they live and develop their daily activities and by the opportunities for healthy choices 

that the place can generate. 

The aim of this study is to identify neighbourhood environmental characteristics associated with 

unhealthy lifestyles and poor self-assessed health status during the COVID-19 pandemic crisis in 

Portugal. 

A survey was applied to the population of the 62 Portuguese Healthy Cities Network 

municipalities (a simple random sample of 10,786 residents). The neighbourhood environmental 

conditions, lifestyle and health status (e.g. general health, mental health, overweight, 

hypetension, diabetes) were measured through variables that synthesize the individual’s self-

assessment. Binomial Logistic Regression Models, adjusted by sex and age, were applied to 

identify the neighbourhood environment risk factors of unhealthy lifestyle and poor health. 

Preliminary results show that individuals negatively assessing the characteristics of their 

neighbourhood environment have a higher risk of poorly assessing their health status and 

reporting unhealthy lifestyles. Poor self-assessed environment conditions are associated with: 



traffic and parking (poor mental health, OR=1.18), access to public transport (poor mental 

health, OR=1.18), green spaces (poor mental health, OR=1.19; overweight, OR=1.14), 

walkability (poor mental health, OR=1.20), public spaces (poor mental health, OR= 1.21; 

overweight, OR=1.12), proximity to food stores (poor mental health, OR=1.32; overweight, 

OR=1.13), access to services and facilities (poor mental health, OR=1.32), air pollution and 

noise (poor mental health, OR=1.36) and safety (poor mental health, OR=1.97).  

The findings suggest that the self-assessed lifestyle and health outcomes are influenced by 

neighbourhood environment conditions. This evidence can help local decision-makers to identify 

strategic options towards the creation and reconversion of more health-friendly environments, 

thereby improving the resilience of place and population to tackle crisis moments. 
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The association between access to local amenities and cognitive functioning of Dutch older 

adults: the role of physical activity and social functioning 

 

Zeinab Sattari N.*, Gerd Weitkamp, Tobias Vogt, Louise Meijering, University of Groningen, Netherlands  

Ageing is associated with the decline of cognitive functioning, which is an important component 

of wellbeing in later life. Demographic and biological characteristics as well as several living 

environment and lifestyle factors are associated with the speed of cognitive decline. Pursuing 

social justice in existing health disparities, it is crucial to explore these underlying factors. The 

density of various amenities, such as community centres, libraries, and museums in a 

neighbourhood has positive influence on activities which are beneficial for cognitive health. 

Rural areas have lower density of neighbourhood amenities than urban areas and therefore, it is 

assumed that cognitive functioning might be at higher risk by living in rural areas. However, 

studies show that living in some rural areas might encourage creating a better social network and 

higher level of physical activities, both of which can improve cognitive functioning and 

wellbeing in later life. Since it is not possible to add all neighbourhood amenities to communities 

with very small populations, research and policy need to identify and encourage alternatives for 

improving cognitive functioning in later life in these areas. Therefore, this study aims to provide 

an in-depth insight into the role of physical activity and social functioning in the association 

between access to neighbourhood amenities and cognitive functioning of older adults. The 

Lifelines biobank data of approximately 10000 older adults living in Northern Netherlands in 

year 2007-2014 will be analysed using regression analysis. Several demographic, health and 

lifestyle variables will control our regression model. We expect to find out whether high level of 

physical activity or social functioning can play a mediating role in cognitive functioning of older 

adult who live in rural areas. This will provide a more realistic perspective for health policy in 

resource distribution. 
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Trust, identity, and vaccine hesitance on the Welsh and Appalachian coalfields 

 

Christopher Saville*1, April Young2, Robin Mann1, Stella Gabuljah1, Aidan Bark-Connell1, Daniel Thomas3,4, 
1Bangor University, United Kingdom,2University of Kentucky, USA,3Public Health Wales, United 

Kingdom,4Cardiff Metropolitan University, United Kingdom  

The Covid-19 vaccination campaigns have relied on public trust and the establishment of new 

social norms around vaccination. In areas where historical factors have led to lower social and 

institutional trust, this presents challenges, exacerbating existing social inequalities in health. 

Coalfield regions are one such type of area where this may apply. We ran parallel surveys in 

Wales (N=4187) and the US states overlapping with the central Appalachian coalfield (N=4864), 

to examine the social correlates of vaccine hesitance and how these associations varied by 

coalfield status.  

  

In both countries, vaccine hesitant and Covid-sceptical attitudes were more common on the 

coalfield than off it. In America, this was reflected in lower vaccination rates on the coalfield, 

but in Wales, no such coalfield gap was observed.  

 

 While social and institutional trust were generally positively associated with vaccination, on the 

Appalachian coalfield, trust in friends and family was not associated with vaccination, 

suggesting that local social norms may consolidate vaccine hesitant attitudes into behaviour. In 

Wales conversely, social trust was associated with vaccination on and off the coalfield. 

Furthermore, identifying as Welsh was more positively associated with vaccination the greater 

the extent of historical mining locally, while the opposite association was observed for those not 

identifying as Welsh, suggesting in-group norms for vaccination. 

  

The study shows the importance of people’s social and geographical context in determining 

whether vaccine hesitant attitudes result in vaccine hesitant behaviour. 
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Differences in end-of-life hospitalisation patterns between people who died at home before and 

during the pandemic in Scotland 

 

Jan Savinc*1,2, Iain Atherton1,2, 1Edinburgh Napier University, United Kingdom,2Scottish Centre for 

Administrative Data Research, United Kingdom  

Deaths at home in Scotland increased by approximately 36% in 2020 and 2021 compared to the 

2015-2019 period. Only about 2% of home deaths were Covid-related. This represented a shift of 

deaths from hospital to home during the pandemic and entailed a significant impact on the 

provision of end-of-life care. Understanding this shift and its impacts has important implications 

for the planning of end-of-life care services and future preparedness for disruptions to service 

provision. Nationwide social care data are not currently available for linkage but health service 

usage patterns of people in their last year of life can be examined. 

We will compare people aged 18+ who died in Scotland in the first year of the pandemic to those 

who died in the five years prior, using routinely collected data (Scottish death and inpatient 

hospital admissions & discharges). Service usage before and during the pandemic will be 

compared, in particular length of stay in hospital in the last year of life, to test the hypothesis that 

patients were discharged earlier to ease pressures on hospitals. Geographical differences in 

length of hospital stay will be presented in terms of NHS health boards, Urban-rural status and 

Scottish Index of Multiple Deprivation (SIMD). 
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Socio-spatial variation of antibiotic use and antibiotic-resistant bacteria in a sewershed in the 

Ruhr Metropolis, Germany 

 

Dennis Schmiege*1, Timo Falkenberg2,3, Susanne Moebus1, Thomas Kistemann2,4,3, Mariele Evers4, 
1Institute for Urban Public Health, Essen University Hospital, University of Duisburg-Essen, 

Germany,2Institute for Hygiene and Public Health, GeoHealth Centre, University Hospital Bonn, 

Germany,3Center for Development Research, University of Bonn, Germany,4Department of Geography, 

University of Bonn, Germany  

Antibiotic resistance (ABR) is a serious global health threat. Inadequate and excessive antibiotic 

use is a key driver of ABR differing spatially, from the national down to inter-city variations. So 

far, no data is readily available describing the situation of intra-urban antibiotic use. People on 

antibiotic treatment excrete antibiotics and antibiotic-resistant bacteria. Wastewater is a key 

component in the spread of ABR but there is little research on intra-urban small-scale variations 



of antibiotic use in the population and antibiotic-resistant bacteria in wastewater. In order to 

increase our understanding of the population contributions on a small scale, our study aimed to 

investigate social-spatial differences of antibiotic use and antibiotic-resistant bacteria in 

wastewater in the Ruhr Metropolis, Germany. 

Three urban study areas were selected based on residential, demographic and economic variables 

to represent distinct socio-spatial contexts. Untreated municipal wastewater from these areas was 

tested via culture-based laboratory analyses for extended-spectrum beta-lactamase (ESBL)-

producing Escherichia coli (ESBL-Ec) with a further analysis of their antibiotic resistance 

profiles. In addition, we conducted a questionnaire-based household survey in the general adult 

population on antibiotic use and related knowledge, attitudes and practices in the selected areas. 

Phenotypic ESBL-Ec in wastewater and antibiotic use in the community revealed intra-urban 

variations. ESBL-Ec counts and the proportion of multidrug-resistant isolates were both higher 

in the socio-spatially disadvantaged area compared to the other two areas. In addition, study 

participants in the socio-spatially disadvantaged area were less informed about antibiotics, 

reported more often attitudes contrary to common recommendations, and displayed more often 

antibiotic use and potential mishandling practices. These findings point towards a spatial 

association of self-reported antibiotic use in the community and antibiotic-resistant bacteria in 

wastewater at a fine geographical scale. They further suggest a higher ABR burden in the 

population in the socio-spatially disadvantaged area. 
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Where can I get a drink around here? Association between neighbourhood disadvantage and 

alcohol outlet density in a liveable city 

 

Stephanie Sersli*1, Jaimy Fischer2, Martine Shareck1, 1Université de Sherbrooke, Canada,2Simon Fraser 

University, Canada  

Background: High spatial concentration of alcohol outlets is considered a public health harm, 

and previous studies have found correlations between outlet density and neighbourhood 

disadvantage, leading to inequitable exposure. However, there is a paucity of Canadian-specific 

studies—a notable absence because Canadian cities may have different land use patterns, zoning 

practices, and historical contexts. This exploratory analysis aimed to describe spatial inequities in 

alcohol outlet density in Vancouver, Canada, a city that promotes liveability as part of its urban 

brand.  

  

Methods: We examined the association between neighbourhood disadvantage and density of 

alcohol outlets (stratified by outlet type: offsite, onsite, and licensed restaurant). We used 



nonspatial bivariate negative binomial models, complemented by Bivariate Local Moran’s I to 

assess and visualize clustering. Our spatial unit of analysis was dissemination area (the smallest 

census geographic area, 400-700 persons).  

  

Findings: Outlet densities per neighbourhood were highly skewed toward zero: most (83%) had 

no offsite or onsite outlet, and 66% had zero licensed restaurants. We found an inverse 

association between neighbourhood disadvantage and density for each outlet type (offsite: 

RR=0.64, 95% CI(0.53, 0.79); onsite: RR=0.51, 95% CI (0.43, 0.61); restaurant: RR=0.59, 95% 

CI (0.53, 0.64)). There was no spatial clustering for offsite outlets, but some clustering for onsite 

outlets and restaurants. Spatial results reinforced nonspatial models, showing a negative 

relationship between outlet density and disadvantage, with onsite and restaurant outlets tending 

to cluster in less disadvantaged areas. There were very few instances of high outlet density in 

disadvantaged neighbourhoods.  

  

Conclusion: Our findings challenge common understandings of alcohol outlet distribution across 

space. Our next step will be to repeat this analysis for other Canadian cities to compare trends. 
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Expressions of hope on social media as a proxy for community resilience in Toronto, Ontario, 

Canada  

 

Ketan Shankardass*1,2, Brianna Belanger1, Suzanne Elayan3, Sierra Beacher1, Fadi Mansour1, Martin 

Sykora3, Colin Robertson1, Rob Feick4, Krystelle Shaughnessy5, 1Wilfrid Laurier University, Canada,2MAP 

Centre for Urban Health Solutions, Canada,3University of Loughborough, United Kingdom,4University of 

Waterloo, Canada,5University of Ottawa, Canada  

Background: Community resilience is an important buffering factor for mental health, and 

therefore, a key dimension of social sustainability. Measures of community resilience should 

inform planning, implementation and evaluation of health and social planning activities. 

Sentiment analysis of geosocial media is an emerging type of ecological momentary assessment 

that offers information at fine spatial and temporal resolutions. Hope is a feeling of positive 

expectation and a desire for a positive outcome.  

Objective: To explore the validity of expressions of hope in social media as a proxy of 

community resilience in Toronto, Ontario, Canada.  



Methods: EMOTIVE software was used to analyze geocoded tweets from 2017-2018 for hope, 

and two neighbourhood-aggregate measures were derived for 140 Toronto neighbourhoods: (1) 

average hope score across tweets, and (2) proportion of tweets with any hope score. Pearson 

correlation coefficients were examined for neighbourhood-aggregate hope measures with eight 

indicators of community resilience, and with an index of statistically significant correlates 

(indicators) of hope. Comparison indicators of community resilience included: percent low 

income (Census, 2016), percent of dwellings in need of major repairs (Ibid.), proportion of 

residents who are non-movers (Ibid.), park provision (Toronto Parkland Strategy’s Park 

Catchment Tool, 2016), number of health facilities (Wellbeing Toronto, 2013-2016), social trust 

(Toronto Social Capital Study, 2016), civic connection (Ibid.), social networks (Ibid.).   

Results: Average neighbourhood-aggregate hope had significant correlations with percent low 

income (r=-0.237), social trust (r=0.286), civic connection (r=0.325), and social networks 

(r=0.247); all in the expected directions. An index of these community resilience indicators was 

the strongest correlate of hope on social media (r=0.423).   

Conclusion: Expressions of hope on social media appear to reflect specific dimensions of 

community resilience at an intra-urban scale and could be useful for health and social planning in 

cities.  
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Health geographies of chronic disease: the social epigenetics of lupus  

 

Emily Shantz*, Susan Elliott, University of Waterloo, Canada  

Health geographers have long known the influence of places on health and vice versa, 

particularly around the construction of inequalities. Recent developments in the area of social 

epigenetics provides us with a set of tools to investigate these relationships. Social epigenetics 

explores relationships between social factors and health inequities embodied at the molecular 

level. While epigenetics refers broadly to heritable changes in gene expression resulting from 

human-environment interactions, social epigenetics describes changes that arise from social 

interactions, experiences and systems. In this research, we apply a health geography lens to 

explore the potential and support for conducting social epigenetic studies of chronic diseases 

with complex and dynamic etiologies. In so doing, we argue that social epigenetics presents a 

novel space for investigations of health and disease that is necessarily transdisciplinary and 

builds upon new understandings of bodies and place-based experiences. We extend this work 

through the practical application of such understandings to systemic lupus erythematosus (SLE, 

commonly referred to as lupus), a chronic autoimmune disease which is uniquely gendered, 

racialized, invisible and idiosyncratic. SLE etiology is mediated by a combination of genetics 

and environmental factors, including social stressors. Accordingly, SLE exhibits remarkable 

social disparities; 90% of patients are women, with women of colour having significantly worse 



clinical outcomes. SLE patients are also at higher risk of cardiovascular disease (CVD), a co-

morbidity known to be driven by socially-informed health behaviors. CVD symptoms manifest 

differently in women than men, further driving gender disparities in health outcomes. Adopting a 

feminist perspective that cogitates the transactive relationships between gender and health/ill-

health as mediated by biosocial processes at a variety of scales, we explore social environmental 

risk factors for CVD in SLE, and how these are shaped in place. 
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Geographical approaches to understanding the Commercial Determinants of Health 

 

Niamh Shortt*, Jamie Pearce, CRESH, University of Edinburgh, United Kingdom  

The global rise of non-communicable diseases presents a major policy challenge for most 

countries across the world and is recognised as a key factor in driving inequities and an 

impediment to sustainable development. A critical agent in driving this global trend is the 

activities of large translational companies producing, selling, and marketing unhealthy 

commodities including tobacco, alcohol and ultra-processed food. Yet there is very little 

geographical scholarship considering the implications for global health of the corporate activities 

of transnational companies. We utilise the ‘Commercial Determinants of Health’ framework to 

develop a cross-disciplinary agenda for geographical scholarship intended to deepen our 

understanding of how transnational companies are implicated in NCDs and health inequalities. 

Using the four channels identified in the CDOH framework – marketing, supply chains, lobbying 

and corporate citizenship – we examine how place has been conceptualised in this field of work, 

and outline some key ways in which geographers could make important contributions to these 

debates.  
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Optimization and process design tools for estimation of weekly exposure to air pollution 

integrating travel patterns during pregnancy 

 

Valentin Simoncic*1, Mario Pozzar2, Christophe Enaux1, Séverine Deguen3, Wahida Kihal-Talantikite1, 
1LIVE UMR 7362 CNRS (Laboratoire Image Ville Environnement), University of Strasbourg, France,2ENSAI 



School for Statistics and Data Science, France,3Sorbonne Universités, UPMC Univ Paris 06, INSERM, 

Institut Pierre Louis d’Epidémiologie et de Santé Publique (UMRS 1136), Department of Social 

Epidemiology, France  

A growing number of international studies have highlighted that ambient air pollution exposures 

are related to different health outcomes.[1] To do so, researchers need to estimate exposure 

levels to air pollution throughout everyday life. In the literature, the most commonly used 

estimate is based on home address only or taking into account, in addition, the work address. 

However, several studies have shown the importance of daily mobility in the estimate of 

exposure to outdoor air pollutants.[2] 

In this context, we developed an R procedure that estimates individual exposures combining 

home addresses, several important places, and itineraries of the principal mobility during a week. 

It supplies researchers a useful tool to calculate individual daily exposition to air pollutants 

weighting by the time spent at each of the most frequented locations (work, shopping, residential 

address, etc.) and while commuting. This task requires the efficient calculation of travel time 

matrices or the examination of multimodal transport routes. This procedure is freely available 

from the Equit’Area project website: (www.equitarea.org)  

This procedure is structured in three parts:  the first part is to create a network, the second allows 

to estimate mains itineraries of the daily mobility and the last one tries to reconstitute the level of 

air pollution exposure. One main advantage of the tool is that the procedure can be used with 

different spatial scales and for any air pollutant. 

[1] Simoncic, V.; Enaux, C.; Deguen, S.; Kihal-Talantikite, W. Adverse Birth Outcomes Related to NO2 and PM 

Exposure:  European Systematic Review and Meta-Analysis. Int. J. Environ. Res. Public Health 2020, 17, 8116. 

[2] Blanchard O, Deguen S, Kihal-Talantikite W, François R, Zmirou-Navier D. Does residential mobility during 

pregnancy induce exposure misclassification for air pollution? Environ  Health.   2018  Oct  19;17(1):72. DOI: 

10.1186/s12940-018-0416-8. PMID:  30340597; PMCID:  PMC6194718 
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Current Assessment and Future Potential of Green Roofs in London 

 

Charles Simpson*, Oscar Brousse, Clare Heaviside, University College London, United Kingdom  

Concern about the negative health and wellbeing effects of heat exposure is increasing with 

rising urbanisation and climate change. Green roofs can reduce summer indoor and outdoor 

temperatures, by increasing evapotranspiration. Green infrastructure has further benefits to 

biodiversity, building energy performance and flood management, as well as strong associations 

with increased health and wellbeing. 



As the need for sustainable and climate resilient building designs becomes the norm, it is 

important to assess the existing status of green roofs coverage and explore potential for future 

implementation. Accurate information on the prevalence and characteristics of green roofs is 

required to estimate any effect of green roofs on temperatures, and this information is often 

lacking. 

Surveying Greater London, we quantified existing green roof coverage and estimated the 

potential for buildings to be retrofitted with green roofs. Existing green roofs were identified 

using automated classification of aerial imagery, while potential for retrofit was assessed using 

geospatial data of building characteristics. 

We found that the current total green roof area in Greater London is around 1.5 square 

kilometres (around 0.5% of built area), mainly concentrated in central London. We estimate that 

retrofitting existing suitable buildings could add another 3 square kilometres, corresponding to 

around 2% of the built area in Central London, and around 1% outside Central London. 

Existing green roofs appear mainly on new buildings rather than being retrofitted, and mainly 

occur on office and commercial buildings in Central London, and residential blocks in 

redeveloped areas. In contrast, most of the technical potential for retrofit occurs in residential 

buildings, where exposure to heat may be larger. 

This work has direct relevance to sustainable planning policy, especially the strategic London 

Plan, and will enable modelling at building and city-scales to allow us to quantify the potential 

cooling effects and health benefits of green roofs. 
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Neighborhood Cues to Care: Associations of this virtual audit tool with health and neighborhood 

features in Detroit, MI 

 

CJ Sivak*1, Natalie Sampson2, Elizabeth Shewark1, Amber Pearson1, 1Michigan State University, 

USA,2University of Michigan Dearborn, USA  

Signs of disorder are neighborhood features associated with negative health outcomes, including 

chronic disease and poor mental health. In contrast, cues to care (CTC) are immediately 

recognizable landscape elements which represent human presence and stewardship. These cues 

are influenced by human perception of cultural and social value. CTC-based research is less 

prevalent in health geography but could be informative for understanding how neighborhoods 

can bolster health. As such, we recently developed a novel quantitative metric based on prior 

qualitative work with CTC, to create a low-cost, efficient and reliable virtual auditing coding 



technique making use of Google Street View imagery. Theoretically, CTC could be considered 

the inverse of neighborhood disorder. However, this relationship has not been empirically tested. 

Similarly, we could hypothesize that CTC features would be associated with lower levels of poor 

outcomes. But, CTC may actually lead to positive outcomes. To fill these knowledge gaps, we 

compared a novel measure for CTC and neighborhood disorder (LAND, a recently validated 

metric) for 71 residential lots and parks in Detroit, Michigan. We evaluated aggregation and 

weighting options and assessed relationships to health and neighborhood features in Detroit, MI. 

Understanding the relationship between CTC, health and neighborhood features highlights ways 

in which neighborhood landscapes may be altered to improve health.  
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Spatial Growth Rate of Emerging SARS-CoV-2 Lineages in England, September 2020–

December 2021 

 

Matthew Smallman-Raynor*1, Andrew Cliff2, The COVID-19 Genomics UK (COG-UK) Consortium The 

COVID-19 Genomics UK (COG-UK) Consortium3, 1University of Nottingham, United Kingdom,2University 

of Cambridge, United Kingdom,3https://www.cogconsortium.uk, United Kingdom  

Emerging lineages of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) have 

the potential to place significant pressure on public health systems due to increased infectivity, 

transmissibility, virulence, immune escape or other fitness advantage. One important 

epidemiological facet of such lineages is their propensity to grow in a defined population. 

Although there are well-established methods for assessing the rate of temporal growth (e.g. case 

doubling times and the basic reproduction number, R0), these measures are essentially aspatial 

and provide very little information on the geographical growth, or spatial expansion, of the 

associated infection wave. This paper uses a robust method of spatial epidemiological analysis to 

assess the spatial growth rate of multiple lineages of SARS-CoV-2 in the local authority areas of 

England, September 2020–December 2021. Using the genomic surveillance records of the 

COVID-19 Genomics UK (COG-UK) Consortium, the analysis identifies a substantial (7.6-fold) 

difference in the average rate of spatial growth of sample lineages, from the slowest (Delta 

AY.4.3) to the fastest (Omicron BA.1). Spatial growth of the Omicron (B.1.1.529 and BA) 

variant was found to be 2.81× faster than the Delta (B.1.617.2 and AY) variant and 3.76× faster 

than the Alpha (B.1.1.7 and Q) variant. In addition to AY.4.2 (a designated variant under 

investigation, VUI-21OCT-01), three Delta sublineages (AY.43, AY.98 and AY.120) were found 

to display a statistically faster rate of spatial growth than the parent lineage. Other emerging AY 

lineages were associated with spatial growth rates that were lower (in some instances, 

substantially lower) than the aggregate rate for the Delta variant. Multiple biological and 

contextual factors may account for these observations. We suggest that the monitoring of spatial 

growth rates is a potentially valuable adjunct to routine assessments of the growth of emerging 

SARS-CoV-2 lineages in a defined population. 
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Child Poverty in English neighbourhoods: a novel indicator of risk 

 

Dianna Smith*1,2, Lauren Rixson3,2, Nida Ziauddeen1,2, Nisreen Alwan1,2, Grace Grove1,2, Paul Roderick1,2, 
1Unversity of Southampton, United Kingdom,2NIHR Applied Research Collaboration Wessex, United 

Kingdom,3Office for Health Improvement and Disparities, United Kingdom  

Child poverty is a priority issue following increasing concerns about a cost of living crisis, 

however, there are many varied approaches to measuring child poverty across the UK. Current 

measures focus on income and employment and rarely consider structural factors which 

contribute to child poverty, including housing and transport. 

We held interviews with stakeholders (n=11) and completed a scoping review to identify 

appropriate variables to create a new measure. We then sourced a range of open secondary data 

to develop an index of child poverty risk in English Lower Super Output Areas (LSOAs) and 

identified appropriate data to include in this measure.  Seven normalised indicators, reflecting 

both household circumstances and local service availability, were separated into two domains 

with equal weighting. The Compositional Domain (50%) includes population data on household 

income, lone parents, mental health disability, and adult qualifications. The Structural Domain 

(50%) includes car availability, overcrowding, and childcare availability. These two domains 

were combined to create a child poverty risk measure for each LSOA in England, using similar 

methods to the English Index of Multiple Deprivation. 

Whilst neighbourhoods in the top 10% most at risk (n=3284) were found across all regions of 

England, 20.5% were found in the North West Region and 19.4% in London. As part of the 

measure development and final validation, we assessed agreement between this measure and 

similar approaches or related outcomes using chi-squared and Spearman’s Rank. The child 

poverty index correlates well with the Income Deprivation Affecting Children Index 2019 

(IDACI) (rs=0.892), the uptake of free school meals in 2016 (rs=0.901), and year 6 obesity rates 

(rs=0.776), when ranked by small areas. This new measure can support local government when 

allocating resources to support families with children at higher risk of poverty, such as for 

holiday activities and food programme (HAF). 
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Considering household and care responsibilities when measuring access and mobility 



 

Lindsey Smith*, Michael Widener, Bochu Liu, University of Toronto, Canada  

Social, cultural, and spatial contexts can influence behaviours and health. For example, access to 

food retail, transport infrastructure, and care facilities may shape travel choices and time 

attributed to activities. Household-related activities are often coordinated between household 

members although differences in responsibilities and time use often vary, notably by gender, 

income, and place. Relatively fixed responsibilities, such as the school run, can limit spatial and 

temporal flexibility and ultimately impact options for accessible environments, employment 

opportunities, and time available for leisure. Feelings of time scarcity may also have implications 

for mental health. Measuring spatial, social, and temporal dimensions of access and mobility has 

however proven challenging, and despite receiving much attention from researchers, 

understanding of relationships between health and place has been limited. 

Questionnaire, GPS, and time use data collected in neighbourhoods of contrasting urban form in 

Toronto, Canada were used in two studies. First, measures of spatial access to food retailers were 

derived based on activity spaces and compared for household members. Access varied by gender 

within households, with a greater supermarket density shown for women compared with men, 

although this appeared to be moderated by neighbourhood. Second, trips made for care were 

mapped and described. Examples of spatial patterning and coordination of multipurpose trips 

between household members show how trips for care are often short, complex, and vary by 

gender and place. 

These studies aim to contribute to existing research by highlighting the importance of 

incorporating social context into measures of spatial access. Ways to reflect the mobility and 

specific needs of caregivers more closely are also demonstrated. Taken forwards, building on the 

knowledge base of access and mobility, and emphasising household responsibilities as an 

important topic, may help to inform more equitable urban design and direct policies which 

address gender gaps. 
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Factors influencing usage of urban blue spaces: A systems-based approach to identify leverage 

points. 

 

Niamh Smith*1, Zoë Tieges1, Michail Georgiou1, Abby King2, Sebastien Chastin1,3, 1Glasgow Caledonian 

University, United Kingdom,2Stanford University School of Medicine, USA,3Ghent University, Belgium  

Urban blue spaces may have salutogenic health benefits. It is crucial to understand the factors 

that influence the use of urban blue spaces so that urban populations can benefit equitably. A 



system map of factors influencing usage was developed by qualitatively analysing 203 intercept 

interviews conducted with people actively using the towpath along the canal in North Glasgow, 

Scotland.  

Systems-based approaches recognise that some public health issues are complex, involving 

multiple interacting pathways and feedback loops acting at individual, community and policy 

levels. Systems-based approaches provide an alternative way to inform public health policy and 

action by understanding the structure and internal dynamics of the system that underlies a 

specific issue. Instead of studying individual factors that influence health in isolation, systems-

based approaches seek to map and model many different factors and their interconnectedness.  

Twenty-six influencing factors were identified, linked via 140 connectors. Network analysis was 

used to analyse the system map’s structure identifying Exercise & Health and Urban Nature as 

key leverage points and Cleanliness & Maintenance as the critical area for improvement. 

Findings could be used to inform the management, governance and revitalisation of urban blue 

spaces with the ultimate aim of maximising their potential to be equitable, sustainable and 

salutogenic.  
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Streets are also for kids: Insights and lessons learned from a sustained school street pilot 

initiative in Kingston, Ontario, Canada 

 

Patricia Collins1, Laura Smith*1, Katherine Frohlich2, 1Queen's University, Canada,2University of Montreal, 

Canada  

School Streets (SSs) represent an innovative approach to street rebalancing that is gaining 

popularity worldwide in response two related and problematic trends: declining rates of active 

school travel among elementary school-aged children; and unsafe conditions around school sites 

due to high levels of vehicular traffic congestion. SSs typically involve closing streets adjacent to 

elementary schools to through-traffic for brief periods of time (e.g., 20-30 minutes) at the 

beginning and at the end of the school day. By eliminating vehicular traffic adjacent to the 

school site, SSs provide a safe space for children to come and go from school everyday, promote 

children's independent mobility and readiness to learn, and limit the noise and air pollution that 

typically concentrate around schools. By prioritizing the safety, security, and well-being of 

children over the convenience of motorists, SSs also fundamentally challenge prevailing 

assumptions about what and for whom streets are for. 

Despite their potential, SSs are only starting to emerge in Canadian cities, and are typically being 

pilot tested for only short periods of time (e.g., 4 weeks). In Kingston, Ontario, a SS initiative 



was launched in September 2021, and it has been running every day of the 2021-2022 school 

year. The SS is being implemented by a local non-profit organization, and evaluated by 

researchers from Queen’s University in Kingston though a combination of key informant 

interviews, direct observations, and surveys. Preliminary findings indicate that while SSs are 

opposed by some motorists prior to implementation, this opposition generally subsides with time. 

This presentation will share insights on the facilitators and barriers to implementing and 

sustaining Kingston’s SS, as well as some of the outcomes of the initiative for students, parents, 

and residents. Recommendations will also be provided to inform the successful implementation 

of subsequent SSs in other jurisdictions.   
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Keeping things “On Track”: Medico-legal Boundary Making at Inquests into Deaths in Custody 

 

 

Sarah Speight*, University of Ottawa, Canada  

This paper examines the medico-legal boundary making involved in the production of the 

“official story” of a death in custody. In Ontario, Canada deaths in custodial settings are 

investigated by a Coroner, and an inquest is mandatory in cases where a death is presumed to be 

unnatural. Inquests are public safety hearings which aim to determine the circumstances of the 

death and produce recommendations to prevent similar occurrences in the future. Each inquest 

has a ‘scope’ - a boundary set by the presiding officer which determines the areas of evidence to 

be covered over the course of the inquest. The scope of an inquest is often an area of contention 

as it determines the evidence that the jury can hear with respect to the circumstances of the death 

and directs potential public health-oriented recommendations. While inquest verdicts do not 

return findings of fault or conclusions of law, reputational and implementational considerations 

offer incentive for custodial institutions to advocate for a restricted scope of inquiry while a 

desire for broad social change motivates some public interest organizations and families of the 

deceased to push for a widened scope in order to examine systemic issues. This leads to “scope 

fights” between parties. Drawing on case law, court observations, and interviews with lawyers 

who have acted at inquests into deaths in custody, the ways in which the ‘official stories’ of these 

deaths are classified, communicated, and contested is examined. It is argued that the efforts of 

parties who prioritize reputation management over fact-finding efforts undermine both the 

investigative and social preventative functions of the proceeding through efforts to restrict the 

scope of inquiry into a death.  
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Socio-spatial diffusion of COVID-19 in Germany 

 

Andreas Kuebart1,2, Martin Stabler*1, 1Leibniz Institute for Research on Society and Space, 

Germany,2Brandenburg Technical University, Germany  

Arguably unlike any other pandemic before, COVID-19 has been monitored and mapped in 

detail, enabling fine-grained analysis. So far, the COVID-19 pandemic followed a non-linear 

trajectory known from previous pandemics with a wave pattern implying phases of acceleration 

and deceleration with uneven spatial distributions. For the example of Germany, we indeed 

identified distinct spatial patterns for the stages of the pandemic. To explain these tempo-spatial 

variations, we argue that different diffusion processes have occurred throughout the pandemic.  

This contribution analyzes these distribution processes as socio-spatial processes by highlighting 

the four relevant dimensions of space within the TPSN framework (e.g., territory, place, space, 

network). By identifying key processes of disease diffusion in space, we aim to explain the 

geographies of the COVID-19 pandemic in Germany. This is done by combining a tempo-spatial 

typology of trajectory-windows based on epidemiological indicators with proxies for different 

patterns of diffusions (e.g., expansion, spatial hierarchy, relocation).  

By analyzing which types of diffusion patterns were relevant during which stage of the 

pandemic, we aim to generate insights on how the geographies of spread vary over the course of 

the pandemic. Especially considering the changing conditions (e.g., new strains or infection 

control policies) within the complex arrangements of contemporary societies. 
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Strategies change over time: A critical discourse analysis of planning’s commitment to health in 

Canada 

 

Keely Stenberg*, Jennifer Dean, University of Waterloo, Canada  

The physical environment has long been identified as a social determinant of health (World 

Health Organization, 2022). Through their involvement in land use planning, for example, 

professional planners can impact the physical environment and, subsequently, population health 

(Corburn, 2017). Efforts to improve population health, such as healthy cities initiatives, through 

planning have received renewed attention from international and national institutions while, 



simultaneously, there have been increasing calls for more consideration of equity, diversity, and 

inclusion in all facets of society, including the public spaces under planning’s mandate. As such, 

the aim of this study is to interrogate how planning in Canada has constructed healthy 

communities and attended to equity considerations. To do so, this work uses critical discourse 

analysis (Bowen, 2009) to investigate how the planning profession has conceptualized ‘health,’ 

operationalized ‘healthy communities,’ and prioritized health equity for select populations and 

places. Key documents guiding planning objectives and decision-making from two Canadian 

planning institutes are assessed for changing language and concerns relating to health and 

healthy communities over time and across scale in the context of broader societal circumstances. 

The findings of this work showcase how planning strategies have shifted while providing an 

opportunity to reflect on their past priorities for equity. This work concludes with a discussion 

influenced by ideas from implementation science to recommend strategies that planning 

institutions and professionals can use in moving forward in creating healthy communities. 
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Vaccination and democracy: the role of public trust in enhancing efficiency of vaccination policy 

and social resilience during and after the crisis. 

 

Joanna Stepien*, University of Gdańsk, Poland  

As mass vaccination through years has significantly reduced the incidence of many infectious 

diseases in various geographic regions, the method is considered as the most effective in 

preventing infections. It is no different in the case of new coronavirus (SARS-CoV-2) and there 

is a universal consensus on one major point: the world will not return to normal life until an 

effective and comprehensive global mass vaccination program is successfully implemented. 

While overall vaccination coverage against COVID-19 at European Union (EU) level is 

generally high, coverage in the EU is far from homogenous - ranging from much below 50% of 

fully vaccinated in Eastern Europe to more than 90% in Western Europe. The consequences of 

low immunization levels in some countries are now reflected in overburdened healthcare 

systems, high mortality rates and so-called excess deaths, caused not only by COVID-19. 

There are many reasons for the differences in the level of immunization against infectious 

diseases, including uncertainties about vaccine safety and its efficiency or low risk perception of 

developing a disease. Religious and political affiliation or socio-economic status can be no less 

important. But one of the key factors that encourages people to be vaccinated or not is trust in 

broadly understood institutions like healthcare and government. If people don’t trust them, they 

will also not trust the information provided by experts. 

The main objective of the presentation is to take a close look on the relation between public trust 

and vaccination level, on the example of vaccinations against COVID-19 in Western and Eastern 



Europe, with a particular case of Poland. The understanding of attitudes towards vaccination 

among Europeans before the current coronavirus pandemic will also be helpful in explaining the 

present dependencies and the possible future consequences in building social resilience in terms 

of public health. 
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Associations between neighbourhood fast-food environments and clinically-measured 

hypertension in urban dwelling Canadian adults: a cross-sectional study 

 

Andrew Stevenson*1, Leia Minaker2, Michael Widener3, Rachel Colley4, Mylene Riva1,5, Kaberi 

Dasgupta6,7, Nancy Ross8, 1Department of Geography, McGill University, Canada,2School of Planning, 

University of Waterloo, Canada,3Department of Geography and Planning, University of Toronto, 

Canada,4Health Analysis Division, Statistics Canada, Canada,5Institute for Health and Social Policy, 

Faculty of Medicine and Health Sciences, McGill University, Canada,6Department of Medicine, McGill 

University Health Centre, McGill University, Canada,7Centre for Outcomes Research and Evaluation 

(CORE), Research Institute of the McGill University Health Centre, McGill University, Canada,8Vice-

Principal (Research), Queen's University, Canada  

Hypertension is a leading cause of cardiovascular disease and premature death worldwide. 

Growing evidence supports the notion that exposure to modifiable upstream environmental 

factors contribute to elevated rates of hypertension. Neighbourhoods characterized by a high 

proportion of fast-food outlets may also contribute to hypertension in residents, however, there 

has been little research on these associations. We used data from 10,700 adults living in urban 

areas and who participated in six cycles of the Canadian Health Measures Survey. We linked 

each participant’s home dissemination area to GIS-derived neighbourhood fast-food proportion 

measures that came from the Canadian Food Environment Dataset (Can-FED). Can-FED is a 

new dataset of pan-Canadian food environment measures that was created from the Statistics 

Canada Business Register, a high-quality administrative data source that has not been fully 

explored for health research. We considered the proportion of fast-food outlets relative to full-

service restaurants and the proportion of fast-food outlets relative to healthier food stores as 

continuous variables. Hypertension was defined as systolic blood pressure (BP) ≥140 mmHg 

and/or diastolic BP ≥90 mmHg, or having reported taking anti-hypertensive medications in the 

past month. Preliminary results demonstrated that, in fully-adjusted models, an increased 

exposure to fast-food outlets relative to sit-down restaurants was associated with higher odds of 

hypertension, and there was no significant interaction with sex. In fully-adjusted models, an 

increased exposure to fast-food outlets relative to healthier food outlets was positively associated 

with hypertension for men, but the association was not significant for women. To our 

knowledge, this is the first study to elucidate a significant association between fast-food 

environments and hypertension. Reducing the proportion of fast-food outlets in neighbourhoods 

may reduce rates of hypertension and support interventions targeted at the individual. 
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Are the socioeconomic determinants of disease mortality consistent across diseases and over 

time? A Glasgow case study 1880 – 1920 

 

Gillian Stewart*, Konstantinos Angelopoulos, Rebecca Mancy, University of Glasgow, United Kingdom  

The importance of socioeconomic conditions for disease incidence and mortality during 

epidemics has been highlighted in the literature for a wide range of diseases and situations. Here 

we examine whether the importance of these factors is consistent across different disease 

outbreaks that affected the same population, over a period of time that is characterised by relative 

constancy of institutional factors and aggregate level conditions, such as medical progress and 

public health policy. In particular, we examine variation between wards in Glasgow in cases, 

deaths and the case fatality ratio during several disease outbreaks between 1880 and 1920, using 

data from administrative records. We relate this variation to measures of socioeconomic 

conditions by ward using statistical analysis and examine variation (or robustness) of the 

relationship over different diseases and episodes.  
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The role of ultraviolet radiation and socioeconomic factors in melanoma development:  a spatial 

analysis 

 

Agnes Stier*1, Zoltan Toth2, Anna Paldy3, 1Semmelweis University Health Sciences Doctoral School, 

Hungary,2H-ION Research, Development and Innovation Ltd., Hungary,3National Public Health Center, 

Hungary  

Background: Skin cancer incidence rates, including melanoma and non-melanoma types, have 

increased in recent decades in Hungary.  This increase is primarily a cause for concern in the 

case of melanoma, which is characterized by a low survival rate.  Besides the well-established 

relationship with ultraviolet radiation (UVR), genetic and behavioural factors also play a role in 

skin cancer development.  Moreover, socioeconomic (SES) factors could also influence the 

development and outcome of these cancers.  The role of sun exposure and socioeconomic factors 

in the local skin cancer incidence rates has not been studied in Hungary.  This ecological study 

aims to examine such relationships spatially and temporally.   



Methods: The correlation of sun exposure and SES factors with (ICD-10: C43) and non-

melanoma skin cancer (ICD-10: C44), given as empirical Bayesian smoothed indirectly 

standardised relative risk, were examined globally by ordinary least square (OLS) - as a 

screening tool - and locally by geographically weighted regression (GWR). The geographical 

unit of interest was at the district level (LAU1).  The population was divided by sex to two age 

groups (15-64 and 65+ years old).  The study period (2001-2015) was segmented into 3-year 

intervals.  Data of four UVR monitoring stations were aggregated into 3-year intervals that 

preceded the melanoma incidence interval by 5 and 10 years, ensuring latency.  Socioeconomic 

factors were obtained from Census data (education and occupational groups) and annual data 

collection (income).   

Results: A non-stationary relationship was confirmed between previous local UVR exposure and 

skin cancer.  The significant socioeconomic attributes that contributed to the local model differed 

with cancer types, age groups and sex. In addition, local relationships (education and 

occupational groups) varied spatially and in time.  Our study shows that by detecting local 

relationship patterns, UVR and SES factors could be valuable determinates for primary and 

secondary prevention programmes in the future.  
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Contrasting socio-economic influences on colorectal cancer incidence and survival 

 

Charlotte Sturley*, Paul Norman, Amy Downing, Michelle Morris, University of Leeds, United Kingdom  

Each year in the UK, more than 42,000 cases of colorectal cancer (CRC) are diagnosed and there 

are over 16,000 deaths. Despite efforts to reduce inequalities in cancer outcomes, disparities have 

persisted. This study investigates variations in CRC incidence and survival in England and Wales 

by socio-economic status (SES) and area type.  

Data were obtained from the Office for National Statistics Longitudinal Study (ONS LS). The 

ONS LS contains census and life events data, including cancer registrations and deaths, linked 

between five successive censuses, for a 1% sample of the population. LS members were 

stratified by different measures of SES (educational attainment, social class, housing tenure) and 

by area deprivation quintile. Time-to-event analysis examined associations between indicators of 

SES and CRC incidence and survival (all-cause and cause-specific) in the LS.  

There were 4,418 diagnoses of CRC among LS members aged 50+ in April 2001 and followed 

up until December 2015. Among LS members diagnosed with CRC aged 50+, there were 3,045 

deaths from all-causes during the follow-up period (until December 2016). Of these, 1,825 

deaths (60%) were due to CRC.  



Risk of CRC diagnosis was lower among those with a degree, compared to those with no degree 

and higher among those living in social rented housing compared to owner-occupiers. No 

associations with CRC diagnoses were found for the area-based measure of deprivation. 

There were stronger associations with survival. The probability of death from all-causes was 

lower among those with a degree, compared to no degree, and higher among those employed in 

manual occupations, compared to non-manual occupations and among those in social rented 

housing, compared to owner-occupiers. Individual indicators of SES were also associated with 

probability of death from CRC. The probability of death (all-cause and cause-specific) was 

higher in the most deprived areas compared to the least deprived areas. 

 

Keywords: Socio-economic status, Longitudinal data, Cancer registrations, Survival analysis, Colorectal 
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EMOTIVE and Stresscapes: Big Social Media Data Analysis for Urban Health Studies 

 

Martin Sykora*1, Suzanne Elayan1, Nason Maani2, Oliver Gruebner3,4, Ketan Shankardass5, Rob Feick6, 

Markus Wolf7, 1Centre for Information Management, School of Business and Economics, United 

Kingdom,2London School of Hygiene and Tropical Medicine, United Kingdom,3Department of Geography, 

University of Zurich, Switzerland,4Epidemiology, Biostatistics, and Prevention Institute, University of 

Zurich, Switzerland,5Department of Health Sciences, Wilfrid Laurier University, Canada,6School of 

Planning, University of Waterloo, Canada,7Department of Psychology, University of Zurich, Switzerland  

Social media platforms have increasingly become embedded across all aspects of people’s lives. 

Concerns over the prominent negativity and mis/disinformation on social media have been 

growing. The COVID-19 pandemic has further accelerated this trend, where people had to rely 

on the online environment more than ever before. Given the relatively high usage of some social 

media platforms in urban areas, appropriate big data methods allowing researchers to capture 

meaningful expressions of stressful experiences and a broad range of wellbeing and health 

related emotions have become particularly necessary.  

In this study we present a number of big data methods applied holistically across several 

analytical steps, designed to capture Twitter users’ stress and fine-grained emotions on a case 

study involving 2,039,977 tweets posted by 79,726 users mentioning “Coronavirus”, on Twitter. 

The proposed approach also identifies bot accounts that we found can artificially amplify 

emotions at a rate comparable to human users. We further present how emotion and stress 

detection tools (EMOTIVE and Stresscapes) can be used to discover particular topics of interest 

associated with extreme levels of affect as well as prolific users of interest. 

We find high levels of automated user behaviour, including 12,046 accounts (15%), while the 

highest expressions were related to stress (151,535 tweets), followed by fear (29,494) and 

sadness (23,828), showing substantial variation across different topics, and across users. We 



believe the presented approach can inform meaningful analysis and form an important 

component within a digital epidemiology surveillance researcher’s toolkit. Although our study 

focuses on understanding emotional wellbeing and affective expressions around infectious 

diseases, as communicated on social media, the approach has potential applications across the 

triple urban health burden, including noncommunicable diseases and violent incidents, and how 

these are perceived in a social media ecosystem. 
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Health and work in tourist destinations, the case of the island of Mallorca in the Balearic Islands, 

Spain. 

 

Thibaud Szpyrka*1,2, Clément Marie dit Chirot1,2, Sébastien Fleuret1,3, 1ESO Lab, France,2Angers 

University, France,3CNRS, France  

Several socio-spatial indicators of quality of life specific to tourist areas have been studied in the 

literature, such as seasonality, over-visitation or land pressure. we assume that health could also 

be used as a socio-spatial indicator of the influence of tourism activity in a place and its 

population. 

This communication is based on a field study on the tourist island of Majorca in the Balearic 

Islands. We have collected information on 20 workers in the field of tourism during ideep 

interviews with a biographical component. 

Our results show the influence of working conditions in tourism on the physical and mental 

health of workers. Indeed, tourism jobs are characterised by short contracts, low wages and an 

intense workload punctuated by seasonality. These characteristics lead to particularly significant 

health risks like musculoskeletal disorders, exhaustion, stress and overwork, risks of burn-out, a 

staggered lifestyle, accidents and falls. 

Another important result is the role of migration (and related life trajectory) on the health of local 

people. Moreover the attractiveness of tourist destinations generates residential and professional 

mobility in a context of significant land pressure which makes access to housing difficult, 

particularly for migrant or seasonal workers. The result is a process of socio-spatial segregation 

that impacts on their health because of poor housing, remoteness, insalubrity, sleep disorders, .... 

This process also leads to differentiated and unequal access to healthcare and social protection 

between the different populations (tourists, locals, migrant workers). 

Finally, the last part of our results shows the importance of contextual elements relating to places 

or to placed events. Covid 19 and the cessation of tourist activity have revealed the inequalities 

and the risk of vulnerability induced by the hyperspecialisation in the tourism industry in 

Mallorca.  
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Inequitable access to hospital care during Covid-19 Pandemic in Romania. 

 

Ana Talos*, Florin Zaharia, Liliana Dumitrache, Mariana Nae, Faculty of Geography, University of 

Bucharest, Romania  

The issue of population accessibility to medical services has become critical in recent years, and 

the COVID19 pandemic reveals its importance in addressing such a healthcare crisis. Five 

pandemic waves have hit Romania over the last two years, the total number of cases exceeding 

1,85 million (January 2022). 

Despite the authorities’ efforts to manage the crisis, COVID 19 overwhelmed hospitals, 

pressuring both medical infrastructure and medical personnel. Compared to other countries, 

Romania was mild affected; however, the number of hospitalized people and reported deaths 

remain the highest in Europe. This particular situation raises questions concerning the 

population's access to hospital care. Several hospitals (29 hospitals and 249 support hospitals) 

were designated to serve COVID patients across the country. However, their territorial 

distribution did not cover the entire territory uniformly, with many regions remaining 

underserved and patients being transported to long distances to receive care. 

The study generally analyses how the medical services supplied responded to the population's 

needs. Through GIS techniques, we estimate the degree of accessibility of the population to the 

hospital specially designated to care for COVID patients. Results show that healthcare resources 

were not always used efficiently in different pandemic stages, but that GIS modelling could have 

optimized their distribution to meet the population needs. 
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Predicting small area geographies of cigarette smoking within the Global South: A geostatistical 

modelling approach 

 

Robert Taylor*1, Warren Jochem2,1, Andrew Tatem2,1, Graham Moon1, 1University of Southampton, 

United Kingdom,2WorldPop, United Kingdom  



Globally, there are more than 1.3 billion tobacco users and 8 million deaths a year associated 

with tobacco use. 80% of these tobacco users and deaths are in the Global South. The current 

tobacco control goal of the World Health Organisation (WHO) is to reduce national rates of 

tobacco use prevalence by 30% from 2010 levels by the end of 2025 in all countries. Whilst this 

is an important aim, such national targets obscure subnational variation. Motivated by the 

Sustainable Development Goals pledge to ‘leave no one behind’, this paper outlines an approach 

to small area estimation that will help tailor tobacco control policies that address internal 

heterogeneities in smoking behaviour. 

A Bayesian geostatistical modelling framework is used combining geolocated Demographic and 

Health Survey (DHS) data with geospatial covariate layers to generate gridded estimates of 

cigarette smoking prevalence. Guatemala, Kenya, and Myanmar are used as examples. The 

results indicate that cigarette smoking exhibits significant subnational variation with no clear 

pattern in Guatemala, a relatively high prevalence in some urban areas in central Kenya, and a 

relatively high prevalence in rural areas on the periphery of Myanmar. The paper goes on to 

explore uncertainty measures and locations where the target thresholds set by the WHO, will 

prove most challenging.  The research emphasises the importance of improving the targeting of 

anti-tobacco resources to mitigate subnational areas of high prevalence. 
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Improving Black Mental Health at Canadian Universities 

 

 

Ampai Thammachack*, Mark Rosenberg, Queen's University, Canada  

Objectives: This study seeks to answer two primary questions: first, what common barriers do 

Black students face when accessing mental health resources at Canadian universities? Second, 

what can be done to improve the mental healthcare system for Black students? 

Methods: A recruitment letter was distributed on Facebook advertising a $25 Amazon gift card 

for a 30-minute interview. A total of 30 students were interviewed. Interviewees were self-

identified Black students at all levels of study from undergraduate to professional studies and/or 

recently graduated from Queen’s University (Canada). All participants were asked the same five 

questions. Interviews were analyzed using a constant comparative method to critically examine 

the barriers to care and ways to improve the mental health system.  

Results: Students identified a number of barriers to care such as a lack of racially representative 

advertisements; financial and insurance barriers; long wait-times; a lack of mental health 

education; negative perception of mental health care; a fear of being misunderstood due to a lack 

of cultural competence; and a lack of racially diverse counsellors. However, participants also 



provided hope for the mental health system by recommending the university administration and 

government take a number of measures to make improvements including implementing cultural 

competence training; establishing online booking systems; building mental health education 

programs; collaborating with lawmakers and politicians to integrate mental health into primary 

care; and prioritizing mental health in Canadian healthcare funding models.  

Conclusion: While there are a number of barriers to care, there are clear and tangible ways 

forward to make mental health care more accessible for Black students. This study contributes to 

current scholarship by adding to the field of critical Black geographies as it has not only 

identified barriers Black students face but provides valuable ways forward for other institutions 

of higher learning and government to improve.  
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Urban densification over 9-year and change in metabolic syndrome: a longitudinal analysis of 

the ORISCAV-LUX study 

 

Marion Tharrey*1,2, Olivier Klein1, Torsten Bohn2, Laurent Malisoux2, Camille Perchoux1, 1Luxembourg 

Institute of Socio-Economic Research, Luxembourg,2Luxembourg Institute of Health, Luxembourg  

Background 

City planning plays an important role in shaping urban health and wellbeing. Growing evidence 

suggests that densification of urban areas in terms of population, amenities and public transports 

may be protective against obesity and cardiometabolic diseases compared to urban sprawl. 

However, few studies have looked into cardiometabolic risks factors. This longitudinal study 

examines the association between neighbourhood densification over 9-years and the risk of 

developing metabolic syndrome (MetS) in Luxembourgish adults. 

Methods and Expected Results 

We used data from 432 participants without MetS at baseline who participated in both waves 

(wave I: 2007–2009; wave II: 2016–2017) of the ORISCAV-LUX study, a nationwide 

population-based survey on cardiovascular health in Luxembourg. Six key features of urban 

densification are being generated at both waves by geographic information system (GIS) around 

participants’ home addresses (1-km street network buffer), including population density, urban 

design (street connectivity), transit accessibility (shortest path length to the nearest bus, train and 

bike-sharing station; density of bus, train and bike-sharing stations) and destination (diversity 

and density of amenities). Multilevel logistic regression models will be used to investigate 

associations between changes of these urban features and MetS controlling for individual-level 



confounders, neighborhood socioeconomic status and residential self-selection. During the 9-

year follow-up, 76 participants developed MetS. We posit that increased population density, 

street connectivity, transit accessibility, and diversity and density of amenities will be protective 

against developing MetS. Sub-analyses will also be conducted on each of the MetS components 

taken as continuous variables. More contrasted relationships are expected between urban 

densification and MetS components. We will also examine effect modification by gender, 

neighborhood socioeconomic status and residential relocation. 

Conclusions 

This study will provide further insights of the association between urban densification and MetS 

in a European context. 
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Online spaces of healing and hurting: Women with ADHD and their relationship with spaces of 

digital health  

 

Maddy Thompson*, Keele University, United Kingdom  

Within the last decade, there has been a notable rise in the number of women diagnosed with and 

seeking diagnosis for ADHD in adulthood. For many of these women, access to the internet has 

provided them with an awareness of their neurodiversity through expanded access to medical 

knowledges, diagnostic resources, and narratives of other patients. For those seeking to manage 

the condition, there are a whole host of digital apps, tools, resources, and online communities 

that claim to help with symptoms of disorganisation that may impact on the ability of those with 

ADHD to function at work, school, or home. However, faced with a lack of formal medical 

support, women with ADHD are increasingly reliant on digital spaces for access to information 

and support, and are thus more vulnerable to the risks associated with patient-led digital health. 

This paper examines women with ADHD's use of digital spaces, reflecting on the contradictory 

forms of healing and hurting capacities of digital health spaces. Drawing on interviews and 

digital diaries produced by women with ADHD, I examine the complex relationship women with 

ADHD have with online spaces, understanding the relationship between their online activities 

and their management of ADHD, through this, I also reflect on what makes online spaces healthy 

or otherwise for a broader audience. 

As the data is currently being collected, the key findings are not yet known. 
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Ready-to-eat meal delivery services in Belgium 

 

Lukar Thornton*, University of Antwerp, Belgium  

This presentation will detail a newly started program of work investigating ready-to-eat meal 

delivery services in Belgium. Four objectives are to be discussed. The first two objectives relate 

to supply and demand whilst objectives three and four relate to the local food retail environment 

and how it is impacted by the expansion of meal delivery services. Objective 1 sets forth a plan 

to develop a system to measure and monitor the prevalence and geographic distribution of ready-

to-eat meal delivery services across Belgium’s largest cities. The second objective is to 

undertake a mixed methods study to understand factors driving consumer demand for meal 

delivery services. This will include a focus on the impact of housing which is particularly 

pertinent to vulnerable populations. The third objective is to investigate the impact of ready-to-

eat meal delivery services on fresh food retailers with data collection inclusive of interviews with 

managers/owners of these outlets. Objective 4 will explore the location and growth of dark 

kitchens and what their presence means for local food retailers. Further interviews are proposed 

here including with managers/owners of local takeaway outlets and restaurants. By developing a 

proactive understanding of the accessibility and impact of ready-to-eat meal delivery services in 

Belgium, we can develop evidence that will usefully inform land use planning, policy and 

industry responses.  
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An Evaluability Assessment of Glasgow's nature-based early learning and childcare for 

children's health and wellbeing 

 

Oliver Traynor*, Paul McCrorie, Anne Martin, Nai Chng, MRC/CSO Social and Public Health Sciences Unit, 

University of Glasgow, United Kingdom  

Background: Nature-based play is popular across the early learning and childcare (ELC) sector. 

Play in good quality green spaces increases the chances of positive health-promoting habits later 

in life and supports equitable access to green spaces. Glasgow has several ELC models with 

different levels of exposure to nature for children 3- to 5-years-old: fully outdoors, satellite, 

indoor/outdoor, and indoor with structured outdoor playtime. However, the current evidence-

base suffers from poor methodological quality due to poor evaluation design. We’ve used a 



systematic approach to determine to what extent the programme is evaluable and the best 

methods for doing so. 

Methods: We conducted an Evaluability Assessment of nature-based ELC with two groups of 

Glasgow-based practitioners over six online workshops in June 2021. A pre-developed logic 

model was used to facilitate the discussions and refine the Theory of Change. Workshop 1 

focused on the activities and their outputs that were common across nature-based play and 

learning. Workshop 2 identified routinely collected data that could be used in an evaluation. 

Workshop 3 identified and critically assessed potential evaluation options and discussed 

logistical aspects of any future evaluation. 

Results: Uncertainties associated with the feasibility of an evaluation design were identified: 

data collection, recruitment & retention, outcome measures, randomisation, and comparison 

methods. Five feasibility study designs were developed: a mixed methods randomised between 

group design within satellite settings alongside a quasi-experimental between group design with 

a fully outdoor and traditional setting was chosen.  

Conclusion: The chosen feasibility study design will be implemented to address the key 

uncertainties and inform a full-scale impact evaluation of nature-based ELC. This will support 

practitioners and policy makers to make evidence-based decisions around the development of the 

early years setting that support child development and encourages greater use of local green 

spaces among children and their families. 
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Neighbourhood variations in tobacco price among small retailers in Britain: relationships with 

income deprivation and rural/urban status  

 

Helena Tunstall*, Roberto Valiente, Jamie Pearce, Niamh Shortt, University of Edinburgh, United 

Kingdom  

Tobacco price has been demonstrated to be one of the most important determinants of smoking 

behaviour. For many years, tobacco control policies have tended to focus on affecting tobacco 

price, often through taxation, and there has been increasing interest in innovative approaches to 

tobacco pricing, such as minimum unit pricing (MUP) of tobacco. Significant challenges for 

tobacco control remain, in particular, in Britain, where there are large socioeconomic differences 

in smoking rates between population groups and areas. The tobacco industry is also focussed on 

tobacco price and socioeconomic variations in smoking behaviour, and in recent years has 

increased the price segmentation of tobacco products, using ‘undershifting’ of taxation on the 

cheapest tobacco brands to limit the impact of tobacco tax rises, on more price sensitive smokers. 



Neighbourhood differentials in tobacco price are potentially important in understanding 

socioeconomic inequalities in smoking rates and in the development of tobacco control policies 

that respond to the price segmentation of tobacco products. This study assesses variation in 

tobacco price (cigarettes and roll-your-own tobacco) in convenience stores across Britain and 

how this relates to neighbourhood income deprivation and urban/rural status. It uses retail sales 

data obtained through an electronic point-of-sale system from over 1,000 convenience stores, to 

assess both the price charged by retailers for individual tobacco products and the price segment 

of the tobacco selected by customers. It considers sales from 2016 through 2021, assessing how 

tobacco price changed over time in neighbourhoods, before and during the Covid-19 pandemic. 
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A geographical analysis of tobacco margin profits in smaller retailers across Scotland: 

considerations for a future tobacco license scheme 

 

Roberto Valiente*1,2, Helena Tunstall1, Niamh Shortt1,2, Jamie Pearce1,2, 1University of Edinburgh, United 

Kingdom,2SPECTRUM Consortium, United Kingdom  

Introduction: 

The introduction of a tobacco-licensing scheme has being identified as an important mechanism 

to discourage the sale of tobacco, reduce tobacco availability and ultimately reduce smoking 

prevalence. We use retail data from across Scotland to determine the gross margin profits 

(hereinafter, ‘profits’) derived from tobacco transactions to explore the feasibility of 

implementing a tobacco-licensing scheme. 

Methods: 

We gathered information of all tobacco transactions registered in 16 weeks seasonally distributed 

in 2018 and 2021 from a sample of 176 smaller retailers across Scotland. These data included the 

cost (price paid by retailers to the wholesalers) and sales price (price paid by the customers) of 

each product. The transaction data were integrated with area-level data on neighbourhood 

deprivation, urban-rural status, and tobacco outlet density. We estimated the median annual gross 

profits that retailers obtained from tobacco transactions, and results stratified by the geographical 

indicators.  

Results:  



In 2021, the median annual gross profits from tobacco was £16,043.95 per retailer (IQR: 

£504.41-£93,766.27) which equated to 6.8% profit on the total sales price per unit of tobacco 

product sold. The retailers located in the most deprived (p<0.01) and urban areas showed higher 

tobacco profits (p<0.01). However, we did not find significant differences in retailer’s tobacco 

profits according to neighbourhood tobacco retail density.  

Discussion: 

Several jurisdictions with current tobacco license schemes require fixed fees from retailers. 

Given the unequal tobacco profits across Scotland, our findings suggest that a fixed standard fee 

might lead to an uneven reduction in tobacco retailers. Therefore, tobacco-licensing schemes 

should consider of proportional fees to prevent unintended geographical inequalities in the 

impact of the policy. 

 

Keywords: Tobacco retail transaction, Tobacco point of sale, Tobacco availability, Tobacco license 
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Spatio-temporal footprints of tobacco consumption and their association with the neighborhood 

environment and social contagion and homophily in a Swiss urban area 

 

Juan Vallarta-Robledo*1, Pedro Marques-Vidal2, José Sandoval3, David De Ridder1, Emmanuel Schaffner4, 

Jean-Paul Humair3, Jacques Cornuz5, Nicole Probst-Hensch4, Stéphane Joost6, Idris Guessous3, 1University 

of Geneva, Switzerland,2Lausanne University Hospital (CHUV), Switzerland,3Geneva University Hospitals, 

Switzerland,4Swiss Tropical and Public Health Institute, Switzerland,5University of Lausanne, 

Switzerland,6École Polytechnique Fédérale de Lausanne (EPFL), Switzerland  

Introduction: Different components of the neighborhood environment may shape the spatial 

footprint of smoking. However, it is uncertain whether this spatial footprint is associated with 

prospective changes in smoking-related behaviors such as smoking cessation (i.e. social 

contagion) and in the selection of residence in areas that favors individuals’ smoking behaviors 

(i.e. social homophily). We assessed whether the neighborhood environment was associated with 

the existence of spatio-temporal clusters of tobacco consumption and social contagion and 

homophily. 

Methods: Individual geolocated data were obtained from CoLaus, a cohort study conducted in 

Lausanne, Switzerland during 2003-2006, 2009-2012, and 2014-2017. Neighborhood data were 

obtained from the Swiss Offices of Statistics and Topography. We first performed Local Moran’s 

I to assess the existence of spatio-temporal clusters of tobacco consumption. We then ran Cox 

regressions to analyze whether such spatial clusters, and their neighborhood environment 

characteristics (economic, sociodemographic, built, and natural), were associated with social 

contagion and homophily. 



Results: The sample population consisted of 6,329, 4,129, and 2,933 participants for baseline, 

follow-up 1, and 2, respectively. The mean age at baseline was 52.2±10.8 and 53% were women. 

Between 2-6% of participants were located in spatial clusters of high tobacco consumption 

during the three periods. Neighborhood environment characteristics in spatial clusters of high 

tobacco consumption, such as sociodemographic (higher foreign population), built (higher 

presence of tobacco retailers, recreational, commercial, and industrial areas), and natural (higher 

presence of green areas) factors were associated with lower odds of smoking cessation and 

higher likelihoods of moving to areas located in such clusters of high tobacco consumption. 

Conclusion: The neighborhood environment is spatially associated with tobacco consumption 

and changes in smoking-related behaviors, such as social contagion and homophily, 

independently of individual factors. The neighborhood environment should be considered for 

smoking prevention policies. 
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The ‘daycourse of place’: a space-time approach to gain insight into neighbourhood effects on 

health 

 

Julie Vallée*, CNRS, France  

This communication aims to discuss the relevance of adding a daycourse perspective to 

strengthen our understanding of place-based effects on health. In the emerging literature 

concerning people’s daily mobility and multiple exposures, there is a surprising discrepancy 

between the high accuracy in measuring people’s daily trajectories (eg., from GPS sensors or 

mobile phones) and the low accuracy in measuring hourly changes in area social composition 

(traditionally defined from census residential data). With a four-point plan I discuss about the 

importance of the ‘daycourse of places’ to gain insight into neighbourhood effects and dynamics 

of health inequalities. 

1. I propose a careful reading of the well-known framework proposed by Macintyre et al. (2002) to 
emphasize in which ways each of the five “opportunity structures” may be affected by hourly 
variations.  

2. I present data sources which can be used to explore variation in social mix in cities around the 
clock as well as the geovisualization platform Mobiliscope giving open access to district hourly 
profiles in a large range of city regions (France, Canada and south America).  

3. I discuss ways to relate people’s health outcome with their everyday geography and with hourly 
rhythms of the areas they visit daily. Such framework could be used to isolate critical periods of 
the day in which places specifically impact health but also critical everyday places for which 
neighbourhood effects on health are especially strong. 

http://www.mobiliscope.cnrs.f/


4. Finally, I take the opportunity to question mechanism of « cumulative environmental exposure » 
(ie. the more time one spends in a place, the higher the effect of that place). Inspired from the 
sociological theory of "The strength of weak ties" (Granovetter, 1973), I propose an analogy 
between ties and places to question the dose-response relationship: are critical places 
necessarily those where one spends the most time? 

 

Keywords: everyday geography, daily mobility, neighborhoods effects, exposure, time-geography 
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A natural experiment to examine the impact of renewal of an urban park in Belgium on park use 

and park-based physical activity: one year follow-up.  

 

Amber Van Puyvelde*1, Benedicte Deforche1, Delfien Van Dyck1, Lieze Mertens1, Jenny Veitch2, Louise 

Poppe1, 1Ghent University, Belgium,2Deakin University, Australia  

Background: Public parks are considered an important setting to promote physical activity (PA) 

among different age categories. Insights in the long-term effects of park renewal on park 

visitation and park-based PA however, are scarce. In this study, a natural experiment was 

conducted to examine the long-term impact of renewal of an urban park in Belgium on park use 

and park-based PA.  

Methods: In 2020, a public park in Belgium was renewed. This renewal included improved park 

access for neighboring nursing home residents, the installation of broad walking/cycling paths, 

benches and picnic tables accessible to people with mobility impairments, outdoor fitness 

equipment and different playgrounds. Observational data were collected of the number of park 

visitors according to their age (i.e. children, teens, adults and older adults) and their levels of PA 

(i.e., sedentary/standing, walking and performing vigorous-intensity PA) using the SOPARC tool 

in both control park and intervention park at two timepoints: pretest (July – October 2014) and 

follow-up (July – October 2021). Generalized linear (mixed) models were fitted to examine the 

effects. 

Results: Compared to the control park, the number of park visitors increased significantly in the 

intervention park from pretest to follow-up for all age categories except teens. In addition, from 

pretest to follow-up, there were also more visitors observed sitting/standing, walking and being 

vigorously active in the intervention park, compared to the control park. However, the mean PA 

intensity level of the park visitors decreased significantly in the intervention park. 

Conclusions: The renewal of an urban park promotes long-term park use but does not 

necessarily promote higher intensity PA. Due to the installation of new benches and picnic 

tables, and the good park accessibility for nursing home residents, more sedentary park visitors 

may be attracted, causing the mean PA level of the park visitors to decrease. 



 

Keywords: Natural experiment, Park renewal, Park visitation, Physical activity, Long-term effects 
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Cluster patterns of environmental stress are associated 
with health outcomes and socio-economic 
characteristics: identifying and mitigating hotspots of 
environmental injustice  

 

Bram Vandeninden*1,2, Christel Faes3, Catherine Bouland1, Eva De Clercq2, 1Université Libre De Bruxelles 

(ULB), Belgium,2Sciensano, Belgium,3University of Hasselt, Belgium  

Objective and significance 

Environmental stress (air pollution, low green space provision, non-optimal temperature, …) 
represents an important burden on health, and causes considerable amounts of disease, 
hospitalisations and death. Areas with elevated exposure to environmental stress are often 
located in deprived socio-economic communities. On the other hand, people living in these 
communities often contribute less to the generation of emissions (e.g. vehicle emissions) 
compared with the average population (environmental injustice).  

The objective of this study was to detect clusters of elevated environmental stress in Belgium and 
assess whether those clusters of elevated environmental stress are associated with health 
outcomes and socio-economic inequalities.  

Methodology  

A number of relevant environmental stressors such as air pollutants (particulate matter, black 
carbon, nitrogen dioxide and ozone), land cover (low green space provision, proximity of trafficked 
roads, proximity of industry, …) and noise (road noise, railway noise, airplane noise) are selected. 
A hierarchical cluster analysis is conducted for each of the exposure groups and  classifies  the 
statistical sectors in typical combinations of environmental stressors.  Statistical sectors are the 
smallest administrative subdivision of Belgium.  

The study then assessed whether those clusters of environmental stress are associated with 
different health outcomes (standardised mortality rate per statistical sector, rate of general 
practitioner visits and medication intake for selected diseases) and/or socioeconomic 
characteristics (such as age, mean taxable income and average education level).  

Results 

At the statistical sector level, relevant cluster patterns of environmental stress were detected. 
Hotspots of environmental injustice (where socio-economically deprived areas co-occur with 



areas with high environmental stress) were identified and discussed. Significant associations 
between clusters of environmental stress, health outcomes and socio-economic inequalities are 
found and discussed. Based on our results, strategies for mitigating hotspots of environmental 
injustice and environmental health inequalities in Belgium, Europe and beyond are discussed.   

 

 

Keywords: Environmental Injustice, Environmental Health Inequalities, Cumulative Exposure, 

Environmental Burden of Disease, Cluster analysis 
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Is the land systems framework a valuable complement to existing frameworks for vector-borne 

and zoonotic disease geography? 

 

Sophie Vanwambeke*, UCLouvain, Belgium  

The association between land use and vector-borne and zoonotic disease has long been known 

and extensively studied. In a diversity of contexts, strong associations have been identified 

between hosts, vectors or pathogens and land cover and land use. The land system framework 

has evolved alongside the ecosystem service framework and more recently the framework of 

nature’s contribution to people. It recognizes that land is used to serve a diversity of demands by 

a diversity of users, and that management decisions are driven by a diversity of elements, some 

of which may lead to more favorable tradeoffs between competing demands. Can this framework 

help understanding in finer details not only the role of land use in all its diversity but also 

integrate health risks as part of a trade-offs? In the context of vector-borne and zoonotic disease, 

the land systems framework appears particularly interesting  with regard to  intensity of use, 

interfaces and the institutional context. These features of land systems affect infectious disease 

geography in a way that warrants both a re-examination of how land use is monitored for the 

purpose of understanding temporal and spatial dynamics of diseases and more attention to 

pathogens as a feature of land systems in the same way that biodiversity is considered. 

 

Keywords: land use, land systems, vector-borne diseases, zoonotic diseases, human-environment 

interactions 
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Towards Aeolian Microbial Landscapes:  Learning from Covid-times to address public health 

related stigma of bus travel 

 

Emma Roe1, Charlotte Veal*2, 1University of Southampton, United Kingdom,2Newcastle University, 

United Kingdom  



COVID-19 has radically altered non-specialists public's awareness of, and relationality with, 

microbial communities in spaces outside the home. The UK Active Travel strategy and transport 

decarbonisation strategy both rely on an ongoing increase in bus-passengers, contrasting with the 

plummet in numbers during the Pandemic. Amidst changing public health guidance, publics have 

been encouraged to translate medo-scientific discourse and make individually informed decisions 

about self-management and risk avoidance to an invisible, but always present, microbial world. 

Despite the percolation of health, microbiological and scientific language – virus, viral load, 

variant, aerosols – into everyday life, non-specialist publics have continued to grapple with what 

the dynamic behaviour, characteristics and structures of microbial communities means to how 

they live and feel.  

In this paper we draw upon interdisciplinary research from an AHRC/UKRI COVID-19 funded 

project that sought to understand and address confidence in public-transport use during the 

pandemic, through studying the experiences of pandemic bus-users (over 70% British Somali) 

and a bus microbiome study. Informed by intersectional interspecies thinking and affect theory 

from cultural geographies, we introduce the concept of ‘aeolian microbial landscapes’ to support 

ways of rethinking communication about human-non-human encounters on surfaces in relation 

to the movement of air and people.  This is a new term that can help describe and explain what is 

going on all around us, but in particular, on the bus. Aeolian microbial landscapes of the bus 

describes the intertwining between the sensing processes (sight, touch) of different bus 

passengers in the bus environment, and the physical, material processes of moving passenger 

bodies, cleaning, bus architecture (doors/windows/handles), viral/microbial particles and 

microbiomes. We will combine microbial and qualitative data to narrate stories that make 

interventions about the microbial aesthetic, and conclude by calling for greater microbial literacy 

on these landscapes. 

 

Keywords: Interspecies relations, Virus, Infection prevention, Public transport, Microbial literacy 
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Access to pediatric health care in the Canton of Zurich, Switzerland 

 

Michael von Rhein*1,2, Etienne Grüebler1,3, Oliver Grübner3,4, Oskar Jenni1,2, 1University Children`s 

Hospital, Child Development Center, Switzerland,2University of Zurich, Children's Research Center, 

Switzerland,3University of Zurich, Department of Geography, Switzerland,4University of Zurich, 

Epidemiology, Biostatistics, and Prevention Institute, Switzerland  

Background: Developmental delay (DD) is one of the most frequent disorders in early childhood 

affecting 10-15% of all preschool children. Early identification of children with DD is critical to 

ensure appropriate therapeutic interventions, to support the families, and finally to prevent 

chronic, life-long health, educational, and social consequences. It is widely acknowledged that 

early intervention (EI) programs are both ethically mandatory and cost-effective for a society on 

a long-term perspective. However, data shows that many cases are missed in early childhood. 

Although research has identified potential risk factors for under-utilization of EI, the spatial 



distribution of children in need, the availability and accessibility of referring doctors and 

therapeutic places have been neglected in many research studies so far. Consequently, we do not 

know much about the spatial variation in EI, and knowledge on potential influencing factors for 

spatial variation in referral and utilization is lacking. Therefore, we aimed to quantify 

accessibility of care in the Canton of Zurich, Switzerland, where two Units of Special Needs 

Education (USNE) are responsible for the evaluation of all preschool-children with DD and 

allocation to EI. 

Methods: A comprehensive data set from all children (age 0-4) admitted to the two USNE in the 

Canton of Zurich in 2017 (n=1971) was used and analyzed with the Floating Catchment Area 

(FCA) set of methods. 

Results and Discussion: We found major differences between rural and urban regions and better 

accessibility closer to greater therapy institutions. Poorer access to pediatric offices and 

therapists was associated with a lower proportion of recommended hours served. Our findings 

highlight spatial inequalities between healthcare needs and services. Our research contributes to 

a better understanding of spatial access to healthcare and informs healthcare policy to help 

increase accessibility to EI for children with DD. 

 

Keywords: pediatrics, developmental delay, geographic access to care, utilization, early interventions 
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Developing a holistic ecological framework to understand climate change impacts on mental 

health among priority groups 

 

Monika Walia*1, Ben Wheeler2, Anne Cleary3, 1University of Exeter, United Kingdom,2European Centre 

for Environment and Human Health, University of Exeter, United Kingdom,3Institute for Social Science 

Research at The University of Queensland, Australia  

Climate change is already having a profound impact on human health. However, the impact of 

climate change on mental health remains poorly understood. Climate change impacts mental 

health directly via exposure to traumatic events such as floods, bushfires and indirectly by 

compounding mental health impacts of socio-economic factors such as poverty, and 

unemployment. Climate-induced disasters can cause many forms of mental health issues such as 

increased anxiety, distress, depression, and posttraumatic stress disorder. Emerging evidence 

demonstrates more chronic impacts of changing climate on psychosocial health such as 

solastalgia and eco-anxiety. Although nearly one in ten people globally live with any mental 

health disorder, current understanding of how climate change adds to this mental health burden is 

unknown.  

It is known that people and communities differ in their exposures, inherent sensitivity, and 

adaptive capacity to respond to and cope with mental health threats related to climate change. 

We will review the existing literature on mental health impacts of climate change and relevant 



transdisciplinary literature and present a conceptual framework underpinned by the ecological 

model. This study aims to develop a holistic socio-ecological system framework to understand 

mental health impacts of climate change, with a particular focus on heightened vulnerabilities 

experienced among priority groups.  

The proposed framework will outline different pathways through which mental health impacts of 

climate change may occur and will map these pathways to various priority groups such as 

children, adolescents, pregnant and postpartum women, elderly, impoverished people 

experiencing disadvantaged people, ethnic minorities, and Indigenous populations. This will be 

further aligned and extended to cover Bronfenbrenner's five environmental systems – 

microsystem, mesosystem, exosystem, macrosystem, and chronosystem. A framework like this 

will serve as a crucial starting point for generating awareness around mental health impacts of 

climate change and for designing targeted interventions to mitigate mental health impacts of 

climate change. 

 

Keywords: Climate change, Mental health, Climate anxiety, Priority groups, Conceptual framework 
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GIS in the Wild –  human::nature and the greenspace dialectic 

 

Blake Byron Walker*, Dominik Kremer, FAU Erlangen-Nürnberg, Germany  

'Natural' spaces as features of the built and lived environments continue to gain prominence in 

applied medical and health geography research. A rapidly expanding literature demonstrating the 

associations between green-/bluespaces and individual self-reported health, resilience, and 

wellbeing has benefitted from methological diversity and the rapidly incresingly sophistication 

of both quantitative/geospatial modelling and qualitative methodology. 

An acknowledgement of the subjectivities inherent in the human-nature relation and its meaning 

for health, resilience, and wellbeing begins to take root in a traditionally positivistic spatial-

epidemiological paradigm, challenging researchers to face new iterations of the classic 

health/medical geographies debates in increasingly embodied forms. We explore the often 

discordant trajectories of thought through the example of greenspace in health research from a 

digital humanities perspective, in which modes of geospatial representation disrupt and 

reorientate the unit of analysis from the data object towards the phenomenological subject. 

Drawing on case studies across the methodological spectrum, we explore ‘the greenspace 

dialectic’, in which epistemological incongruencies are goaded to make way for an emergent 

interdisciplinarity under the auspices of ‘digital geographies’ and a ‘human::nature’ research 

paradigm. 

 

Keywords: Greenspace, Nature, Resilience and Wellbeing, Digital Geographies 
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Mortality risk inequalities among people living with dementia in England 

 

James Watson*1, Mark Green1, Fran Darlington Pollock1, Clarissa Giebel1,2, Asangaedem Akpan1,3, 1The 

University of Liverpool, United Kingdom,2NIHR ARC NWC, United Kingdom,3NIHR CRN NWC, United 

Kingdom  

Introduction 

The number of people living with dementia (PLWD) is increasing, and is expected to continue to 

do so over the coming decades. With a pressured health and social care system and a lack of 

forthcoming government funding, the increased cost of providing care and support to PLWD is 

likely to exacerbate inequalities in mortality risk among PLWD. There is limited research 

examining multiple risk factors for mortality in dementia, particularly in using large 

administrative datasets to do so. 

Materials and Methods 

This study explored variation mortality risk variation among people diagnosed with dementia 

between 2002-2016, based on: age, sex, ethnicity, deprivation, geography and General Practice 

(GP) contacts. Data were derived from electronic health records from a cohort of Clinical 

Practice Research Datalink GP patients in England (n=142,340). Cox Proportional Hazards 

regression modelled mortality risk for early- and later-onset dementia separately. 

Results 

In later-onset dementia, Asian, Black and Mixed/Other groups had lower risk of mortality than 

White. Areas of greater deprivation had greater mortality risk, as did the North East, South 

Central and South West regions. In both early- and later-onset dementia, increasing dementia 

medications was associated with increased mortality risk; fewer non-dementia medications was 

associated with lower mortality risk.  

Conclusions 

This study provides novel evidence of the breadth of inequalities in mortality risk in dementia. 

Variance in mortality risk in dementia was observed by numerous factors. The findings illustrate 

the vital need for greater involvement of PLWD and carers in person-centred care discussions, 

and to prioritise the tackling of inequalities in dementia. Additionally, future research should 

expand use of large administrative datasets to explore a greater range of health outcomes in 

dementia, as well as incorporating more demographic, geographic and social factors associated 

with differential experience of health outcomes. 



 

Keywords: Social, Spatial, Inequalities, Dementia, Mortality 
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Visits to green/blue space are associated with narrowing socioeconomic inequalities in subjective 

well-being 

 

Benedict Wheeler*1, Joanne Garrett1, Francis Rowney2, Mathew White3, Rebecca Lovell1, Ashley Akbari4, 

Richard Fry4, Rebecca Geary5, Ronan Lyons4, Amy Mizen4, Mark Nieuwenhuijsen6, Gareth Stratton4, Dan 

Thompson4, Alan Watkins4, James White7, Sue Williams8, Sarah Rodgers5, 1European Centre for 

Environment and Human Health, University of Exeter, United Kingdom,2University of Plymouth, United 

Kingdom,3University of Vienna, Austria,4Swansea University, United Kingdom,5University of Liverpool, 

United Kingdom,6Barcelona Institute of Global Health (IS Global), Spain,7Cardiff University, United 

Kingdom,8Natural Resources Wales, United Kingdom  

Background 

Visiting green/blue spaces has been positively associated with subjective wellbeing. We 

investigated whether socioeconomic deprivation modified the association between visiting 

green/blue spaces and well-being. 

Methods 

National Survey for Wales data were anonymously linked at address-level to data on 

neighbourhood green/blue space within the Secure Anonymised Information Linkage Databank. 

Generalised linear models were used to investigate associations between green/blue space, 

average weekly leisure time spent visiting green/blue space, and well-being (Warwick and 

Edinburgh Mental Well-being Scale (WEMWBS), range 14-70 and life satisfaction, range 0-11). 

Models were adjusted for potential confounders, and effect modification by an individual-level 

material deprivation indicator (deprived/not deprived) was tested. 

Findings 

There was no clear association between indicators of quantity of, or distance to, neighbourhood 

green/blue space and well-being. However, individuals who reported spending more leisure time 

visiting green/blue spaces reported better well-being. For example, individuals reporting visiting 

2-4 hours per week scored 2.4 (95% CI 1.7, 3.0) points higher on WEMWBS and 0.31 (95% CI 

0.19, 0.43) higher on life satisfaction compared to those reporting no visits (fully adjusted 

models). Socioeconomic inequalities in well-being were substantially lower amongst those 

visiting green/blue space. For individuals spending no leisure time visiting green/blue space, the 

difference in WEMWBS scores between those in material deprivation and not was 7.7 points; 

this difference was 4.5 points for those spending up to one hour per week visiting green/blue 

spaces (p-interaction=0.001). 



Discussion 

Findings support previous work indicating benefits of visiting green/blue space for subjective 

well-being, and suggest visiting may narrow socioeconomic inequalities in well-being. They are 

subject to the usual limitations of cross-sectional design. 

Funding NIHR PHR (16/07/07). Views expressed are those of the author(s) and not necessarily 

those of the NIHR or the Department of Health and Social Care. 

 

 

Keywords: Greenspace, Bluespace, Inequality, Well-being, Wales 

 

35 

Evaluating the role of selective daily mobility bias in food retail environment research 

 

Reilley Plue, Michael Widener*, University of Toronto, Canada  

Global positioning system (GPS) devices are increasingly being used to provide insight the into 

retail food environment and how it might be contributing to the ongoing obesity epidemic. 

Concern has recently been raised about the potential for GPS-based research to over-estimate the 

impact that exposure to food retailers has on consumption. This phenomenon, where it is difficult 

to discern, using GPS data, whether an individual is passively exposed or actively seeking a 

space out, is referred to as a ‘selective (daily) mobility bias’ (SDMB). Using  GPS-generated 

activity spaces from approximately 300 young adults who took part in the 2016 Canada Food 

Study, this study explores whether accounting for activity locations where food purchases occur 

changes the association between exposure to restaurants and  consumption of fast food. No 

significant associations were found in any of the models. Reasons for the null findings, including 

limitations of the data, are discussed. Finally, suggestions are made for adopting a 

biopsychosocial approach that aims to address SDMB within the broader context of food-related 

behaviours across longer periods of time. 

 

Keywords: food environment, GPS , access, selective daily mobility bias, Canada 
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Developing a spatial microsimulation model for population health and health policy in Aotearoa 

New Zealand 

 

 



 

Jesse Wiki*, Daniel Exeter, University of Auckland, New Zealand  

There are many aspects of population health and the healthcare system that are not well 

understood within Aotearoa New Zealand, particularly at a small area scale. Aotearoa New 

Zealand has diverse populations living in very different geographic locations, influencing both 

health behaviours and health outcomes. This research focuses on the spatial aspect of health, as a 

better understanding of critical factors influencing health outcomes at a spatial scale can lead to 

both more targeted health policy and improved population health. It aims to develop spatial 

microsimulation models that inform policy in relation to population health outcomes and the 

healthcare system at a localised level in Aotearoa New Zealand, focusing on health-adjusted life 

expectancy, quality of life, and healthcare costs. Spatial microsimulation is the creation, analysis 

and modelling of individual level data allocated to geographic zones that is used to describe and 

project population outcomes. This approach also allows for the examination of localised what-if 

scenarios and potential programmes in advance of implementation, informing policy and 

planning. In doing so, it has the potential to improve policy implementation and evaluation, 

which will support future planning and enable resources to be allocated to areas where they are 

needed the most to aid in achieving improved population health outcomes and health equity.  

 

Keywords: New Zealand, Population health, Spatial microsimulation 
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Understanding the impact of fertility history on health outcomes in later life 

 

Lee Williamson*, Chris Dibben, University of Edinburgh, United Kingdom  

The aim of this research, involving data linkage and health outcomes, is to gain a full 

understanding of the impact of both fertility histories and childlessness on health outcomes mid-

life accounting for socio-economic background and area of residence. The research draws on and 

extends work on reproductive histories and life-course outcomes. We aim to extend this area of 

research specifically for Scotland based on Scottish Census data (1991-2011), namely the 

Scottish Longitudinal Study (SLS) linked to health data from the NHS Scottish Morbidity 

Records (SMR). Where the Census health measures – including the 2011 Census health 

condition question on mental health - are the research outcomes and the explanatory information 

is from Census socio-economic data (captured around peak fertility for the research cohort in 

1991), along with the SMR02 Maternity Inpatient and Day Case dataset and the SMR04 Mental 

Health Inpatient and Day Case dataset. 

Owing to the time-frame for which the SMR02 Maternity data are available from the SLS allows 

20 year follow-up from the 1991 Census to mid-life for specific female SLS birth cohorts (born 

1959-1966, aged ~45-52 in 2011). From preliminary modelling we initially find high birth parity 

to be an important factor in relation to self-reported mental health conditions, but not once 

geography, socio-economic, area-level variables are controlled for. Preliminary modelling also 



highlights that relationship status – single, married or cohabiting – to be important over that of 

legal marital status as recorded at Census. For limiting long-term illness as a health outcome the 

findings are similar. 
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The Cultural Transition of Scottish Diets in the Clyde River Area from the 18th to 20th Centuries 

 

Marisa Wilson*, University of Edinburgh, United Kingdom  

 This paper uses secondary historical literatures and oral history data about social and agrarian 

change around the Clyde river area of Scotland to provide a thick description of what Geoff 

Raynor and Tim Lang have called a ‘cultural transition’ in public health. Raynor and Lang define 

the cultural transition as: ‘process[es] of change from a world where people live … lives full of 

rich symbols and understanding (within relationships and meanings largely shaped by their 

dependency on nature and by their immediate surroundings and hierarchical forms) to a world 

where the complexity of lives is decoupled from nature and its constraints’ (Raynor and Lang 

2012). I argue that a cultural transition in Scottish dietary health occurred between the 18th and 

20th centuries, in areas north and south of the river Clyde, and examine three factors that led to 

this transition. The first was the early imperial effort to ‘improve’ Scottish society through a 

civilising mission that promulgated agrarian capitalism and ideas of dietary progress, leading to a 

shift away from nutritionally diverse subsistence economies. Second was rural-to-urban 

migration that was, in large part, driven by the pull of slavery-derived wealth from industries 

such as herring, sugar and shipping, and Highland land grabs that followed the Slave 

Compensation Act of 1837. A third factor that led to the cultural transition in Scottish diets was 

uneven patterns of food distribution within working class urban households, leading to the 

undernourishment of women and children as reflected in height data of the 19th century (Griffith 

2018). I argue that urban lives in the Lowlands of Scotland have become fully decoupled from 

nature and its constraints, eschewing former agrarian cultures and with them ‘the erosion of age-

old social pressures upon men to provide for their families’ (Griffith 2018: 102). 

 

Keywords: Scotland, Cultural Transition, Slavery-Derived Wealth, Agrarian Change, Dietary Health 
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‘You’re not raised to think someone is supposed to take care of you’: Masculinity, chronic illness 

& embodied precarity 

 

Robert Wilton*, Ann Fudge-Schormans, McMaster University, Canada  



In this paper, we examine the ways in which men living with chronic physical illness (Multiple 

Sclerosis; Fibromyalgia) negotiate norms of gender and ability within and across the places that 

constitute their everyday lives. The research uses a qualitative, arts-informed approach. We draw 

on data from multiple face-to-face interviews with participants, coupled with a visual arts 

activity in which participants created and discussed pieces reflecting their ideas about gender 

norms and the embodied experience of chronic illness. While each of the participants identified 

as a man, they were diverse in terms of age, race, class, and living situations. While many had 

previously aspired to normative ideas of ability and masculinity, they now confront what Margrit 

Shildrick (2019) terms 'embodied precarity', which constrains their efforts to approximate these 

prevailing norms. This has necessitated an openness to other ways of doing masculinity in and 

through chronic illness that involve a reworking or, in some instances, a rejection of prevailing 

norms. The specific impacts of chronic illness, coupled with age and material circumstances, 

shape each participant’s experience. 
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Modeling Alternative COVID-19 Intervention Scenarios to Inform and Advance Pandemic 

Preparedness and Response 

 

Rachel Woodul*1,2, Paul Delamater1,2,3,4, 1The University of North Carolina at Chapel Hill, USA,2The 

Carolina Population Center, USA,3Cecil G. Sheps Center for Health Services Research, USA,4Lineberger 

Comprehensive Cancer Center, USA  

Using the Framework for Reconstructing Epidemiological Dynamics (FRED) agent-based 

modeling platform, we integrated data-informed probabilistic population behavior parameters, 

epidemiological modeling, and spatio-statistical transmission dynamics modeling to develop a 

spatially explicit agent-based model of the COVID-19 pandemic in North Carolina. This model 

simulates COVID-19 exposures based on each agent’s location, proximity to other agents, and 

probability of infection based on demographic characteristics. By utilizing space and proximity 

as variables influencing transmission, this model allows more precision in infection simulation. 

We are using this model to investigate the efficacy of alternative pandemic response scenarios 

and non-pharmaceutical interventions, including mask-wearing and isolation and quarantine 

behaviors, to advance and inform future outbreak, epidemic, and pandemic response. 

  

 

 

Keywords: COVID-19, Agent-Based Modeling, Pandemic, Spatial Modeling, Non-Pharmaceutical 
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Saltscapes, Fatscapes, Sugarscapes: The geography of nutritional value in the local food 

environment 

 

Alexander Wray*1, Louise McEachern1, Leia Minaker2, Jamie Seabrook3,1, Jason Gilliland1, 1Western 

University, Canada,2University of Waterloo, Canada,3Brescia University College, Canada  

Researchers and practitioners in the dietary space are increasingly focused on ultraprocessed 

foods, particularly those with high fat, high free sugars, and high sodium. In 2019, Health 

Canada revised the Canada Food Guide to explicitly target these three measures of nutritional 

content as areas for further regulation. Following from Morello-Frosch and Lopez’s (2006; 

Environ Res 102(2):181-196) conceptualization of riskscapes as a way to reveal patterns in 

environmental health disparities, we extend this concept to a novel geographic conceptualization 

of a local food environment nutrient-based riskscape. Higher availability of these nutrients in the 

food environment, that exceed recommended consumption levels, could have outcomes for a 

wide range of diet-related chronic diseases. The nutritional content of menus for 1159 restaurants 

and associated standalone outdoor advertising for them in the Middlesex-London, Ontario, 

Canada region was assessed using a threshold-based evaluation tool to determine the proportion 

of items that exceed Health Canada’s guidelines for fat, free sugar, and/or sodium content. This 

data is compared with demographic and socioeconomic measures, revealing spatial inequities by 

cultural background, income, immigration status, and suburbanized lifestyles for the availability 

of high fat, high free sugar, and high sodium in the food environment. These findings themselves 

follow from decades of understanding about the food environment and health, however, may 

provide a more effective conceptual framing of the relationship for health communication across 

disciplines and populations. The use of a nutrient-oriented perspective rooted in dietary research 

and practice presents an ideal boundary object to communicate between health geographers, 

dietitians, physicians, and the public. Presenting the food environment as a riskscape, 

communicated with the same language as the public understands nutrition through Canada’s 

Food Guide, could have meaningful impact for chronic disease prevention. 
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One-year findings from the Children’s Health in London and Luton study: A natural 

experimental study of the effects of the Ultra Low Emission Zone on children’s travel to school 

 

Christina Xiao*1, James Scales2, Iva Tsocheva3, Rosamund Dove2, Jasmine Chavda3, Harpal Kalsi2, Helen 

Wood2, Louise Cross2, Luke Sartori2, Jess Moon2, Grainne Colligan2, Gurch Randhawa3, Ian Mudway4, 

Esther van Sluijs1, Chris Griffiths2, Jenna Panter1, 1MRC Epidemiology Unit, School of Clinical Medicine, 

University of Cambridge, United Kingdom,2Asthma UK Centre for Applied Research, Wolfson Institute of 



Population Health, Barts and the London School of Medicine and Dentistry, Queen Mary University of 

London, United Kingdom,3Institute for Health Research, University of Bedfordshire, United 

Kingdom,4MRC Centre for Environmental and Health, Imperial College London, United Kingdom  

Introduced in Central London in 2019, the Ultra-Low Emission Zone (ULEZ) aims to improve 

air quality and population health. This study reports on the one-year findings of a natural 

experiment study of the ULEZ’s effect on children’s health and focuses on changes to children’s 

travel to school. 

Children’s Health in London and Luton (CHILL) is a prospective parallel cohort study of 3414 

multi-ethnic children aged 6-9 years attending 85 primary schools in Central London 

(intervention) and Luton (control with similar baseline air quality). Baseline and one-year 

follow-up data were collected from 3173 children who reported their mode of travel to school 

‘today’ (day of annual health assessment) and ‘usually’. Active modes included walking, 

cycling, scootering, and taking public transport. Inactive modes included taking a car and taxi. 

Binomial logistic regressions were performed to analyse the impact of the ULEZ on the 

likelihood of switching from inactive to active travel modes, or vice-versa. Models were adjusted 

for by age, ethnicity, sex, parent’s employment and occupation, and baseline car ownership. 

At baseline, 88% of children in the intervention group reported having used an active form of 

travel to school, compared to 59% in the control group. Results revealed that, relative to the 

control group, the intervention group was more likely to switch from inactive to active modes 

both ‘today’ (OR 2.59, 95%CI 1.65-4.06) and ‘usually’ (1.98, 1.07-3.68). Moreover, the 

intervention group was less likely to shift from active to inactive modes ‘today’ (0.28, 0.20-0.39) 

and ‘usually’ (0.22, 0.13-0.34) compared to the control group. 

Early results indicate that the ULEZ was associated with a shift in children’s travel to school 

towards more sustainable and active travel modes. Future analyses will include methods to more 

accurately define exposure groups and travel modes using GPS and accelerometer data. 
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Growing children’s social-emotional health with play-based learning in early childcare center 

gardens 

 

Nicole Yantzi*1, Yovita Gwekwerere2, Haifa AlArasi3, Lauren Szucki2, 1University of Toronto Mississauga, 

Canada,2Laurentian University, Canada,3University of Toronto, Canada  

According to the International Play Association (2013), “ children’s play is behavior, activity or 

processes initiated, controlled and structured by children themselves and it takes place whenever 

and wherever opportunities arise”. Gardens are one of the opportunities that can add to children’s 

everyday play environments. Placing gardens, even small ones, in children’s daily play 



environments has positive implications for children’s health. Working collaboratively with the 

Laurentian Children and Family Centre, the researchers collected data during the 2016 and 2017 

gardening seasons in Sudbury, Ontario, Canada. This rich data includes focus groups with 

children and educators, participant observation sessions with school-aged and pre-school 

children, and children’s pictures, journals, artwork, and conversations reflecting their thoughts, 

feelings, and experiences about the garden. Data analysis showed that the children’s interactions 

and experiences with the garden aligned with the physical, mental, social, and emotional health 

domains. This presentation focuses on the social and emotional domains of health. Researchers 

used NVIVOs memoing and visualization tools to tease out how play-based learning in daycare 

gardens fosters children’s social skills and expression of emotions. Social skills linked to 

children’s participation in gardening activities included sharing thoughts and experiences, turn-

taking, and teamwork. Overwhelmingly, children expressed positive emotions such as 

fascination, confidence, and excitement related to playing in the garden. In conclusion, this 

research demonstrates that gardens in early childcare centers can provide young children with 

positive social-emotional health outcomes due to an enriched play and learning environment. 
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Association between online grocery delivery service use and food and drink purchase behaviour: 

a cross-sectional analysis of UK purchase data 

 

Amy Yau*1, Cherry Law1,2, Laura Cornelsen1, Jean Adams3, Emma Boyland4, Thomas Burgoine3, Frank de 

Vocht5,6, Martin White3, Steven Cummins1, 1London School of Hygiene & Tropical Medicine, United 

Kingdom,2University of Reading, United Kingdom,3University of Cambridge, United Kingdom,4University 

of Liverpool, United Kingdom,5University of Bristol, United Kingdom,6NIHR Applied Research 

Collaboration West, United Kingdom  

Background Online grocery delivery services (OGDS) are becoming increasingly popular. The 

impact of OGDS on population diet and inequalities in food purchases is under-studied. This 

study examined how use of OGDS varies by sociodemographic characteristics and is associated 

with the amount and types of grocery purchased.  

Methods Food and drink purchase data were available from households (n=1911) in the 2019 

UK Kantar Fast Moving Consumer Goods Panel. Purchases were categorised as being bought 

online or in-store. We used logistic regression to estimate the likelihood of above median 

frequency of OGDS use by sociodemographic characteristics. We then used Poisson regression 

to estimate (i) differences in overall energy purchased by households with above and below 

median OGDS use and (ii) the proportion of energy purchased from 35 food groups online 

versus in-store among households that used both shopping methods (n=665).  

Findings Median use was five occasions in 2019 for households that used OGDS (n=668). 

Higher income households were more likely to have above median use (OR 1.56, 95% CI 1.02 to 



2.38 for ≥£50,000 versus <£20,000). Households with above, versus below, median OGDS use 

purchased a mean of 1,460.8 kcal (95% CI 1,447.7 to 1,473.8) more energy per person per week. 

Households that used both in-store and online shopping methods tended to have healthier 

purchases online. Online versus in-store purchases had a larger proportion of energy from 

vegetables (1.0%, 95% CI 0.2 to 1.8), healthy non-milk-based drinks (1.6%, 95% CI 0.7 to 2.4) 

and alcohol (1.2%, 95% CI 0.4 to 2.1), and a smaller proportion of energy from puddings and 

biscuits (-3.3%, 95% CI -4.1 to -2.5), and chocolate and confectionery (-1.5%, 95% CI -2.2 to -

0.7). 

Conclusions Although online purchases were healthier, households with above median OGDS 

use had greater total energy purchases. This may lead to increases in over-consumption or 

waste.  
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Active practices of older rural migrants in China in health-related projects  

 

YUANYUAN ZHANG*, Sarah Atkinson, Kimberly Jamie, Durham University, United Kingdom  

This study explores how older migrants in metropolitan China deal with health-related issues 

during the migration process using a qualitative approach. Health inequalities are noticeable in 

different contexts and across different classes, and many migrants from rural to urban China, 

when encountering less serious illnesses, may resort to manage them on their own, given the 

relative high cost of formal medical treatment. 

Many informal treatments, such as, traditional food therapies, are used, especially in southern 

regions of China where the concepts of Ziran (naturally, of itself) and Yangsheng (nourishing 

life, self-cultivation practices) are central in people's daily experiences and cultural traditions. At 

the same time, interactions between families and friends play a significant role in sharing 

information. In this study, we use Duff’s concept of ‘enabling resources’ in the hope of exploring 

the health-related practices of older migrants. 

As part of the everyday life and culture, these practices are not only neglected in academic 

research but are also overlooked by migrants themselves. What we examine is:  

 how these practices, and in particular the food therapies adopted, affect health during the 
processes of migration  

 whether the practices are different compared with those at their home 
 the ways and extent to which such practices are influenced by factors in the host city  
 the role of interactive communication within migrants’ social networks and social groups 



The findings suggest that, although in many ways this migrant group is on an unequal position 

compared with their urban counterparts, they can also mitigate health inequalities through 

enabling resources. Of particular importance are migrants’ own experiences and the information 

that is shared through a diverse network of relationships. 
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Associations between trace elements in drinking water and cardiovascular disease: a nationwide 

cohort study 

 

Yanxia Zhang*1, Jorg Schullehner2, Carsten Pedersen3, Clive Sabel2, Torben Sigsgaard2, Prince Amegbor4, 

Asbjørn Kloppenborg2, Henriette Horsdal3, 1Aarhus Institute of Advanced Studies, Aarhus University, 

Denmark,2Department of Public Health, Denmark,3Department of Economics and Business Economics, 

Denmark,4Department of Environmental Science, Denmark  

Cardiovascular disease, the second largest contributor to mortality in 2021 in Denmark, has been 

linked to trace elements. But studies investigating a potential role of trace elements in relation to 

cardiovascular disease are limited, especially at a nationwide scale. Drinking water is one of the 

important sources of lifelong exposure to a wide range of trace elements even at low 

concentrations. Thus, we establish a Danish nationwide cohort study of associations between 17 

trace elements (Ba, Co, Eu, I, Li, Mo, Rb, Re, Rh, Sb, Sc, Se, Si, Sr, Ti, U and Y) in drinking 

water and cardiovascular disease based on the Danish Civil Registration System, national Danish 

Patient Registry, and the national Danish Causes of Death Registry. We will present design, data 

challenges, and statistical methods at IMGS 22. 

The preliminary design has been proposed. In this cohort study, all healthy residents born before 

January 1st 1978 and living continuously in Denmark until to the study ends, by December 31st, 

2016 will be included. Using the nationwide Danish National Patient Registry all hospital 

contacts for cardiovascular disease between 1st January 2004 and 31st December 2016 will be 

identified. Follow up ends when the individual is diagnosed with cardiovascular disease, die or 

emigrate. We use the average concentrations of the trace elements of the 2013 and 2016/17 

samples for each waterworks to interpolate exposure maps by adopting inverse-distance 

weighing methods. Then, each address of the population is linked to the interpolated 

concentration of these 17 trace elements to evaluate the exposure, for each time-weighted 

residence of exposure across the life-course. Age, sex, body mass index, parental socio-economic 

status, and neighborhood level socio-economic status will be treated as confounding factors. 
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Understanding the Realized Access of Health Care in the Context of Older People's Life-Space 

Mobility 

 

Xinyue Zhang*, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of 

Sciences, China,University of Chinese Academy of Sciences, China  

Accessibility constitutes an important part of health care equality and has been one of the key 

issues for health policy makers and researchers. Studies in this area usually concentrate on three 

aspects: economic accessibility, geographic accessibility, and sociocultural accessibility, and 

researchers distinguish factors shaping the accessibility into individual and health system 

characteristics. However, there is sometimes an unspoken assumption implied in literatures that 

population groups share an average mobility, especially when measuring potential geographic 

accessibility using fixed unit such as administrative boundaries, census tracts, and geospatially 

processed units like Thiessen polygons. In fact, mobility is critical to studying older people who 

are in higher health care demand, particularly that disparities may occur within them as mobility 

ranges vastly from driving capable to homebound, such as some may suffer from less realized 

access while their potential access is the same. This study aims to explore what pattern of 

realized access is and how it has come into being in two neighborhoods in Beijing to identify the 

role of mobility in accessibility. We measured the realized access pattern based on the average 

life-space unit in each neighborhood with data of older people’s socio-economic status, health 

status, life-space mobility, and health care utilization through questionnaires and semi-structured 

interviews. Meanwhile, the capacity of health care (e.g., primary, or higher) was also considered 

to specify different access from various needs of older people. It showed that the access to 

primary health care is of medium high and mainly affected by physical mobility, while socio-

economic status largely impacts on mobility and realized access to higher health care. 
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Understanding the interaction between human activities and physical health under extreme heat 

environment in Phoenix, Arizona 

 

Qunshan Zhao*1, Ziqi Li1, Dhrumil Shah2, Heather Fischer3, Patricia Solis2, Elizabeth Wentz2, 1University of 

Glasgow, United Kingdom,2Arizona State University, USA,3Oregon State University, USA  

Long-term community resilience, which privileges a long view look at chronic issues influencing 

communities, has begun to draw more attention from city planners, researchers and 

policymakers. In Phoenix, resilience to heat is both a necessity and a way of life. In this paper, 

we attempt to understand how residents living in Phoenix experience and behave in an extreme 

heat environment. To achieve this goal, we introduced a smartphone application (ActivityLog) to 

study spatio-temporal dynamics of human interaction with urban environments. Compared with 

traditional paper activity log results we have in this study, the smartphone-based activity log has 



higher data quality in terms of total number of logs, response rates, accuracy, and connection 

with GPS and temperature sensors. The research results show that low-income residents in 

Phoenix mostly stay home during the summer but experience a relatively high indoor 

temperature due to the lack/low efficiency of air-conditioning (AC) equipment or lack of funds 

to run AC frequently. Middle-class residents have a better living experience in Phoenix with 

better mobility with automobiles and good quality of AC. The research results help us better 

understand user behaviors for daily log activities and how human activities interact with the 

urban thermal environment, informing further planning policy development. The ActivityLog 

smartphone application is also presented as an open-source prototype to design a similar urban 

climate citizen science program in the future. 
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Geographical access to Extracorporeal Membrane Oxygenation in 37 European countries 
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Justyna Swol*3, 1Department of Critical Care, Royal Infirmary of Edinburgh, United Kingdom,2Institute of 
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Extracorporeal Membrane Oxygenation (ECMO) can provide support for a wide range of 

respiratory, cardiac and pulmonary pathologies in adults and children. The need to access ECMO 

is time-critical for patients with acute and severe illnesses. Therefore, our study aims to assess 

the accessibility of ECMO centres in  European countries based on the drive-time through road 

networks. Based on a cross-sectional online structured survey amongst 304 participants of 

ECMO centres from 37 European countries (2020-2021), we examined the accessibility of 282 

ECMO centres by deriving the proportion of the population within different levels of access to 

ECMO centres for each country. For the geospatial analysis, all ECMO centres were categorised 

as paediatric and/or adult (with retrieval capabilities) centres according to the survey responses. 

One, two and three-hour drive-time areas were generated for each ECMO-providing hospital for 

each country based on the road network using ArcGIS online network analyst. Correspondingly, 

the population of children (age 0-14) and adults (age>14) were assembled into drive-time areas 

of ECMO centres at different levels for each country to further calculate the population 

proportion. We found significant national/regional-level differences in the accessibility of 

ECMO centres. Belgium had the greatest accessibility for children and adults within each drive-

time level. Specifically, for paediatric centres, the accessibility in Belgium ranged from 91.30% 

(1h) to 100% (3h) whilst the accessibility of adult centres ranged from 98.13% (1h) to 100% 

(3h). Accessibility to paediatric centres was most limited in Ukraine (range 2.84% (1h) to 

11.48% (3h)). For adult centres, accessibility differed by drive-time distances. Accessibility was 

most limited in Ukraine (2.53%) at 1h-drive-time, and in Russia at 2h (4.86%) and 3h (5.14%) 

drive-time. The geographical access to ECMO providing hospitals varied greatly across 



European countries at different drive-time levels, as well as the accessibility for children and 

adults. 
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“Old friend and powerful cadre”: The temporality of the multi-dimensional therapeutic 

landscapes in China’s primary hospitals  

 

Peiling Zhou*1, Mark Rosenberg2, 1Harbin Institute of Technology(Shenzhen), China,2Queen's University, 

Canada  

While challenges to the doctor-patient relationship are a global concern, complex social contexts 

which introduce familial collectivism and totalitarian bureaucracy to maintain a doctor’s 

authority have produced hybrids of professional and non-professional spaces which complicated 

doctor-patient relationships in China. This study delineates a multi-dimensional therapeutic 

landscape of hospitals in China, focusing on the temporality and spatial semantics of hospital 

spaces where doctors and patients meet. Based on fieldwork in two primary hospitals in Eastern 

China, we find that both spatiality and temporality are important to the multi-dimensionality of 

hospitals’ therapeutic landscapes. The primary hospital in China is far more than a professional 

space; it is a combination of three different spaces that increase the healing sense and support the 

healing experience: professional spaces, community spaces and bureaucratic spaces. Both within 

and between these three spaces, time becomes a crucial factor that shapes the therapeutic hospital 

landscapes in the repeated experiences, reflections and memories. This study links the critical 

health geographies literature with China’s broader social context to explicate the cultural and 

social transformation of health care spaces in contemporary China. The temporality of the multi-

dimensional hospital landscapes also suggests that a trustworthy doctor-patient relationship that 

increases therapeutic compliance is neither a universal nor a stable relationship. Rather, this 

relationship is often unstable and changing as doctors and patients meet across time and space. 

Future studies should emphasize the temporality, instability and transition of therapeutic 

landscapes of health care which are “more difficult to officially structure and regulate, but are 

recognized to be just as important”(Andrews & Evans, 2008, p. 769). 
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