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Abstract  

This paper investigates everyday geography of young adults and the unequal 

importance which spatial accessibility to a range of urban services may have for 

their mental health in order to identify those who are ‘truly disadvantaged’. While 

the literature on the socially differentiated vulnerability to place effects has 

traditionally focused on the neighbourhood of residence, we consider daily activity 

locations to explore if socially disadvantaged populations are more exposed to 

(‘differential exposure’) and/or more affected by (‘differential effect’) low spatial 

accessibility to services compared to their more advantaged counterparts. Data 

came from 1,983 young adults (18-25 years-old) living in Montreal, Canada. We 

observed that less educated young adults had a lower spatial accessibility to services 

in their activity space than their more educated counterparts, but also that they were 

more vulnerable to having lower numbers of services in their surroundings: lower 

service accessibility in the activity space was associated with poorer mental health 

among less educated young adults but not among the more educated. We suggest 

three socio-spatial mechanisms related to (i) place experiences, (ii) flexibility in 

spatial behaviour and (iii) rules regulating actual access to services to explore why 

the ‘objective’ lack of services close to residential and activity locations may 

represent a greater burden to more socially disadvantaged people. 
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Introduction 

Decades of research indicate a strong persistence of social inequalities in key indicators 

such as health outcomes or educational attainment, even in countries with social 

protection systems (Mackenbach 2012). It is in this context that neighbourhood effects 

and urban segregation remain critical areas of debate. In response to conservative 

tendencies to blame the most socially excluded groups (e.g., unemployed individuals, 

ethnic minorities or low-income households) for their situation, progressive scholars have 

argued that vulnerable subgroups’ social exclusion can be largely explained by social 

structures and public policies. Towards the end of the 1980's, Wilson brought attention, 

in The Truly Disadvantaged (1987), to the fact that individual poverty matters more 

strongly in neighbourhoods where the population is overwhelmingly socially 

disadvantaged. Poor people often have to deal with a double burden: they have to grapple 

with the multiple problems arising from their own lack of income and also to deal with 

the social effects of living in a poor neighbourhood. Introducing the notion of 

‘concentration effects’, Wilson suggested that poor people may be particularly vulnerable 

to neighbourhood effects because they lack the collective resources and ’social buffers’ 

which more advantaged people benefit from. The idea of concentration effects is at the 

heart of criticisms regarding the frequent and artificial separation between individual and 

contextual effects in the neighbourhood effects literature (Macintyre, Ellaway, and 
Cummins 2002) or about liberal readings of the ‘capability approach’ which leave little 

room for the role of social and spatial structures in shaping the choices individuals 

perceive as possible, and ultimately make (Bowman 2010). In line with the relational 

approach to place (Cummins et al. 2007; Jones 2009) and considering that place interacts 

with people and may exert a differential impact on people according to their social class, 

we aim to investigate the socially differentiated vulnerability to place effects on health in 

order to identify those who are ‘truly disadvantaged’.  

Socially differentiated vulnerability to place effects 

Residential features including physical and social infrastructure, inadequate employment, 

training and educational opportunities, and the collective social functioning and practices 

(e.g., local norms, neighbourhood reputation, social capital and cohesion) have been 

shown to impact inhabitants’ standards of living. Empirical studies have also 

demonstrated statistically significant interactions between residential features and 

individual socio-economic position on social and health outcomes. In relation to self-

rated health, studies from England and Scotland have found that, over and above 

individual age, sex, and social class, living in neighbourhoods with lower densities of 

health services or with lower access to private transport had a greater impact on the self-

rated health of those who were unemployed than those who were in employment 

(Cummins et al. 2005). In another British study, the association between mental disorders 

and neighbourhood deprivation was only significant among people who were 

economically inactive (Weich et al. 2003). In the southeast of England, the effects of 

living in a deprived area on general and mental health were found to be larger for 

individuals of lower socio-economic status (Stafford and Marmot 2003). Significant 

interactions between residential features and individual socioeconomic position have also 

been observed for diet-related outcomes. In France, the risk of being overweight was 

found to be linked with the neighbourhood socioeconomic environment among blue-

collar workers only (Chaix and Chauvin 2003). In the Netherlands, risk of overweight 
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was found to increase by neighbourhood deprivation level within each individual 

educational group, except for the most educated (van Lenthe and Mackenbach 2002). In 

Vientiane city (Lao PDR), the risk of hypertension, overweight and anemia were found 

to be more strongly associated with the level of urbanization of residential 

neighbourhoods among poor than among rich inhabitants (Vallée 2009). In Scotland, as 

alcohol outlet densities increased, the probability of alcohol consumption raised among 

poor people, while it remained relatively stable for rich people (Shortt et al. 2018). These 

results suggest that “lower income groups might be disproportionately affected by outlet 

density” and that there could be “a socially differentiated vulnerability” to residential 

features (Shortt et al. 2018, p 1223).    

These empirical studies - which remain relatively scarce compared to the growing 

literature on neighbourhood effects on health (Oakes et al. 2015) - have shown that 

socially disadvantaged groups may be more vulnerable to residential features than their 

more socially advantaged counterparts. Authors unanimously relate exposure to local 

socio-environmental conditions to daily mobility and the resulting time spent in the 

neighbourhood: “for subjects in lower socioeconomic groups (...) the neighbourhood 

environment may have a larger impact on daily life than for subjects in higher 

socioeconomic groups (...) at least partly because the first groups presumably spend more 

time in their neighbourhoods.” (van Lenthe and Mackenbach 2002, p 235).  

Vulnerability to place effects and daily mobility 

Accounting for people’s daily mobility may actually explain why residential 

neighbourhood features do not impact everyone equally. People whose activity space 

(i.e., the space within which they move about or travel in the course of their daily 

activities) is limited to their neighbourhood of residence are more strongly dependent on 

the residential features than people with larger activity spaces when exploring self-

reported mental health (Inagami, Cohen, and Finch 2007), depression (Vallée et al. 2011) 

or health-seeking behaviours (Vallée et al. 2010; Vallée and Chauvin 2012). The daily 

mobility argument also finds echo in the gentrification literature where some authors have 

suggested that neighbourhood dislocations produced by gentrification were most harmful 

to lower income groups (who may be more tied to the neighbourhood-based social fabric 

and systems of support, exchange and reciprocity because of their limited daily mobility) 

than to middle and upper income groups (Betancur 2011). 

People’s daily mobility and their everyday geography - relating to places that people 

experience in everyday life - is arousing an interest in geography (Golledge and Stimson 

1997), starting with ‘time-geography’(Hägerstrand 1970) but also in the social sciences 

in general, notably with the new “mobility turn” paradigm (Sheller and Urry 2006). In 

the place effects literature, daily mobility has been put forward to discuss why different 

social subgroups may be unequally affected by residential features. However, it remains 

to be explored if the socially differentiated vulnerability to place effects extends over 

differences in daily mobility patterns. As underlined by Shareck et al. (2014a), several 

studies have previously compared measures of exposure to environmental conditions 

between residential and activity space contexts and some others have investigated the 

association between environmental conditions and health while considering people’s 

experience of multiple settings. However the social inequalities in activity space 

regarding both exposures and vulnerabilities remain less explored: socioeconomic status 

is rarely considered as a potential moderator of the effect of activity space features on 
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health outcomes (Shareck et al. 2020).  

Relating mental health to service accessibility 

In this paper we explore how young adults’ self-reported mental health differs according 

to their spatial accessibility to services from their residential and regular activity 

locations. We consider a diversity of urban services, not only mental health services, but 

also commercial, cultural, transportation and leisure facilities. These services are chosen 

on the basis of a framework of how places might meet universal human needs required 

for a healthy life. Density of (or proximity to) urban services in everyday life may be 

related to social inclusion and spatial justice. Accessibility “is fundamentally about the 

life opportunities open to people. It is not a sufficient condition for social inclusion and 

social justice, but it is a necessary one” (Farrington and Farrington 2005). As a marker 

of the opportunities people have to engage with societal activities, services accessibility 

has been associated related with a range of psychosocial and mental health outcomes in 

the neighbourhood and health literature (Cummins et al. 2005; Maas et al. 2006; Kim 

2008; Leslie and Cerin 2008; Mair, Diez Roux, and Galea 2008), but also in the literature 

on transport disadvantage and social exclusion (Delbosc 2012).  

When exploring the impact of service accessibility in everyday life on mental health, 

there is a need to make a clear distinction between accessibility and mobility as the two 

terms are often used interchangeably (Fol and Gallez 2014). An extended daily mobility 

does not automatically mean higher service accessibility and better mental health 

outcomes. When limited daily mobility concerns inhabitants of disadvantaged areas, it 

may reflect a spatial and social confinement and be correlated with a higher risk of poor 

mental health. When limited daily mobility concerns people living in advantaged areas, 

it may conversely reflect a deep neighbourhood attachment and be correlated with a lower 

risk of poor mental health. What really makes the difference is not mobility per se but the 

material and social features of the neighbourhood of residence and its ability to meet 

personal needs (Vallée et al. 2011). 

Besides, environmental features promoting mobility do not automatically correlate with 

better mental health outcomes: it may depend on the kind of mobility under consideration. 

On the one hand, active mobility-friendly environments (e.g., with high land use mix, 

pedestrian and cycling infrastructures, good quality public transportation) may encourage 

physical activity (Sallis et al. 2004) and enhance mental health (Liu et al. 2017). On the 

other hand, car-centred (and noisy) environments may negatively impact mental health 

(Passchier-Vermeer and Passchier 2000), notably for lower income individuals facing a 

doubly unfair situation since they often live close to major traffic routes and are less likely 

to be protected by noise barriers (Potvin, Apparicio, and Séguin 2019). 

The whole spectrum of mobility opportunities and nuisances operate in urban areas, 

making them a relevant laboratory to explore social inequalities in service accessibility 

in everyday life, and ultimately assess the socially differentiated effects of service 

accessibility on mental health.  

A focus on young adults 

By focusing on young adults, we shed light on young adulthood as a key transitional 

period, critical in the course of psychopathology and mental health (Schulenberg, 

Sameroff, and Cicchetti 2004). Most mental health disorders begin during youth (12–24 
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years of age), although they are often detected later in life (Patel et al. 2007). The 

cumulative disadvantage theory emphasizes the role of accumulated risks that produce 

educational inequalities in health over the life course (Seabrook and Avison 2012). The 

transportation literature rarely focuses on young adults: numerous studies in fact concern 

elderly populations and explore the consequences of driving cessation and of mobility 

limitations on healthy ageing. Another facet of the literature concerns children’s 

independent mobility and how it relates to health and well-being (Depeau 2017). Young 

adults remain rarely investigated even though important changes occur towards the end 

of adolescence and in early adulthood, with the entry into higher education and/or the 

work force. During this period, patterns of attachment, support, and emotional connection 

shift from parents (and the home and residential neighbourhood context) to other relations 

and places, often far from home (Dubreuil et al. 2020; Cicognani, Albanesi, and Zani 

2008) . 

Main objectives 

Using data collected among young adults in Montreal, Canada, we aim to (1) assess and 

compare the association between self-rated mental health and spatial accessibility to 

services when spatial accessibility: (i) is based on the residential location solely, or; (ii) 

accounts for individuals’ daily mobility; and (2) explore if the association between mental 

health and spatial accessibility to services is stronger among less educated than among 

more educated young people. Finally, in light of the empirical findings, we discuss several 

socio-spatial mechanisms (related to place experiences, flexibility in spatial behaviour 

and rules regulating actual access to services) to explore why people sharing same 

residential and regular activity locations may have different access to services and why 

the ‘objective’ lack of services may represent a greater burden to more socially 

disadvantaged people. 

Materials and methods 

Study design and sample 

Data come from the Interdisciplinary Study of Inequalities in Smoking (ISIS) conducted 

among 2,093 young adults. Participants were initially recruited from a random sample of 

6,020 non-institutionalized individuals aged 18 to 25 years living in each of the 35 Local 

Community Health Centers (CLSC) catchment areas on the island of Montreal, Canada. 

Eligibility criteria included being fluent in French or English and having lived for at least 

1 year at the current address at time of first contact. Non-eligible individuals (n=458) 

were removed from the denominator for the computation of the response proportion. 

There were 349 individuals who explicitly refused to take part in the study, whereas 3111 

others simply did not respond to invitation, making for a final response proportion of 

37.6%. Full details on procedures are available elsewhere (Frohlich et al. 2017). Ethical 

approval was obtained from the Research Ethics Committee of the Université de 

Montréal’s Faculty of Medicine. 

Data  

Socio-demographic and mental health data along with activity location information were 

collected with a questionnaire self-administered online (90%) or on paper (4%), or over 
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the phone with a trained research assistant (6%). Participants provided written or verbal 

informed consent prior to questionnaire completion and were rewarded with a 10$ gift 

card for their participation. A total of 2,093 young adults took part in the ISIS study 

between November 2011 and September 2012 i.e., throughout the different seasons in 

Montreal which limits the potential seasonality impact on transportation habits, activity 

locations engaged with or self-reported mental health. 

Activity location data were collected using an activity-based questionnaire. Participants 

were asked to report: (1) if they regularly conducted any of the following activities: 

studying, working, grocery shopping, sports or physical activity, leisure activity, and up 

to two other unspecified activities, and; (2) if yes, to provide location information in as 

much detail as possible (name, address, street, intersection/landmark, city) to allow 

precise geocoding. The questionnaire had high 2-week test-retest reliability and 

convergent validity when compared to a 7-day continuous Global Positioning System 

track and a prompted-recall survey completed by independent samples (Shareck, Kestens, 

and Gauvin 2013). For the whole sample of 2,093 young adults, 4638 out-of-home 

activity locations were geocoded. The ‘unspecified activities’ (with 519 out-of-home 

locations) concerned mainly social and leisure activities. 

The location of services was extracted from the 2012 DMTI Enhanced Points of Interest 

(EPOI) geodatabase (https://www.dmtispatial.com/) which provides, for each service 

listed, a name, postal address, geographic coordinates, as well as Standard Industrial 

Classification (SIC). We identified more than 35,000 services in the Greater Montreal 

Region relating to "human needs", i.e., food stores, clothing stores, eating and drinking 

establishments, retail stores, banking establishments, social organizations, recreational 

facilities, and primary health services.  

Measures 

We used a one-item question regarding self-rated mental health which has been found to 

be strongly and consistently associated with morbidity measures but also with health 

problems, service utilization, and service satisfaction (Ahmad et al. 2014), notably in the 

Canadian population (Mawani and Gilmour 2010). Self-rated health measures - even if 

they can be biased according to social desirability- are widely used in population surveys 

(for example in the Canadian Community Health Surveys) notably because of the 

simplicity with which they are collected and the wide range of associations with other 

health indicators irrespective of the time period, country and age group studied (Idler and 

Benyamini 1997; Jylhä 2009). Self-rated health is often measured by asking respondents 

how they would rate their health compared to their peers, i.e. people of their age group 

(Eriksson, Undén, and Elofsson 2001).  Questions on self-reported health relative to 

others of a similar age mainly concern health ‘at large’ but can also refer more specifically 

to mental health, notably in Canadian surveys (Grenier et al. 2009; Veenstra 2011). In 

ISIS Study, self-reported mental health was assessed with the question “Compared to 

other people your age, would you say that, in general, your mental health is…” with 

response options provided on a 5-level Likert scale: excellent, very good, pretty good, 

fair, poor. Mental health status was dichotomized as good (excellent, very good and pretty 

good) or poor (fair and poor).  

Level of education was defined as the highest level young adults had completed (for non-

students) or were enrolled in (for current students - 70% of the sample) by imputation of 

the level taught at the educational establishment attended at the time of survey. Education 
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level is thought to be a better indicator of young people’s socio-economic status than 

income or occupational class (Galobardes et al. 2006). Furthermore, in an ancillary paper, 

the level of education enrolled in at baseline was found to better reflect the educational 

level attained two years later compared to the level of education completed at baseline 

(Gagné et al. 2018). Three educational categories were created: high school education or 

less (≤11 years of schooling), post-secondary education (12-13 years of schooling –

CEGEP/trade school (CEGEP refers to post-secondary educational institutions found 

only in Québec, Canada) and university education (14+ years of schooling).  

Participants’ residential and activity locations were geocoded and served as anchor points 

for delineating 800-meter circular buffers. The buffer size was chosen in accordance with 

the median size of the self-reported neighbourhood of residence among respondents 

(Vallée et al. 2020). Participants’ residential areas were operationalized as the buffer 

centred on their residential location, while activity spaces were defined as the 

combination of buffers around each participant’s residential and unique out-of-home 

activity locations. We operationalized service accessibility in residential areas as the 

number of services located in the residential buffers, and activity space accessibility as 

the mean number of services located in the buffers making up each participant’s activity 

space. Both measures were categorized with the following cut points: <100 services (low 

number, i.e., low accessibility), 100-200 services (intermediate), >200 services (large 

number, i.e., high accessibility). Cut-offs were chosen to include at least 20% of 

respondents in each of the three categories of accessibility, and to be similar for both 

accessibility measures (residential or activity space measure). 

Finally, we considered two variables related to spatial behaviour for which we assessed 

the related social gradient: the number of out-of-home activity locations and access to a 

car and public transport pass (active transportation such as cycling was not collected in 

the questionnaire). Three categories of out-of-home activity locations (0; 1-2; 3-8) were 

defined after examining the distribution (mean number of 2.2 per participant with a 

standard deviation of 1.4). Access to motorized transportation was combined as follows: 

access to a car and monthly public transit pass, access to a car only, monthly public transit 

pass only, no access to a car and no monthly public transit pass.   

Statistical methods 

Spatial behaviour and measures of spatial accessibility to services were described for the 

complete sample and compared across education levels using nonparametric tests for 

trend across ordered groups (‘nptrend’ command in Stata 11). Logistic regression models 

served to estimate odds ratios and 95% confidence intervals for the association between 

mental health and each independent and covariate variable (bivariate models), and 

between mental health and residential and activity space accessibility adjusting for 

selected covariates (separate multivariate models for each accessibility measure). To 

assess whether education level modified the association between accessibility to services 

and mental health, logistic regression models adjusted for age, sex and access to 

motorized transportation were built, which included an interaction term between 

education level and accessibility to services (residential area or activity space measure). 

Three models stratified by education level were built. We assessed the presence of 

heterogeneous effects between educational subgroups conducting Cochran Q tests 

(Benmarhnia et al. 2015). Multilevel models were used to account for the clustered 

sampling design where between 37 and 76 (mean of 57) participants lived in each of 35 
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CLSC territories (‘xtmelogit’ command in Stata11, specifying CLSC territories as the 

clustering variable). Sensitivity analyses were conducted to explore interactions and 

heterogeneous effects when accessibility measures were computed with 500- and 800-

meter road-network buffers. Statistically significant associations and interactions in all 

statistical analyses were defined as a probability less than 0.05 that the associations were 

random. 

Results  

Of the initial sample of 2,093 participants, 39 studied or worked outside the Greater 

Montreal Region and were excluded as our focus was on young adults who experienced 

the Island of Montreal (the study territory) on a daily basis. We also excluded 71 

respondents with missing data on self-rated mental health (n=17) and/or education level 

(n=10), and/or measures of access to motorized transportation (n=49). The final analytical 

sample of 1,983 young adults is described in Table 1. Approximately 9% of participants 

reported poor mental health (n = 183). In terms of education, 44.3% of participants had 

attained the University level and 17.2% the High school level. Most had access to some 

motorized modes of transportation, with only 6.6% of participants having neither access 

to a car nor a monthly public transit pass. The majority of participants (57.2%) reported 

1 or 2 out-of-home activity locations, while 6.4% reported none. The number of services 

close to participants’ residential locations was lower than the mean number of resources 
close to residential and regular activity locations, with median values of 113 and 220 

services respectively. As one might expect, the proportion of respondents with spatial 

accessibility to a large number of services (more than 200) was higher in the activity 

space than in the residential area only (53.3% vs. 29.1%). 

The baseline ISIS sample was similar to Montreal participants of the Canadian 

Community Health Survey (CCHS) in terms of age and sex composition although 

proportionally, the former tended to be more educated and in worse physical and mental 

health than the latter (Frohlich et al. 2017). 

Social gradient in spatial behaviour and in spatial accessibility to services 

A significant trend can be observed in access to motorized transportation with the 

proportion of young adults with both access to a car and monthly public transit pass 

increasing from 19.3% among respondents with a High school education or less to 38.7% 

among respondents with a Post-secondary education, and 50% among respondents with 

a University education. The number of out-of-home activity locations was also found to 

increase with educational level (Table 2). 
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Table 1. Descriptive statistics for 1,983 young adults from the ISIS study (Montreal, 

Canada, 2011-2012) 

 n (%) 

Self-rated mental health 

Poor 

Good 

 

183 (9.2) 

1,800 (90.8) 

Sex 

Female 

Male 

 

1,123 (56.6) 

860 (43.4) 

Age 

18-20 years 

21-22 years 

23-25 years 

 

766 (38.6) 

500 (25.2) 

717 (36.2) 

Living with parents 

Yes 

No 

 

1,514 (76,3) 

469 (23.7) 

Education level 

High school or less 

Post-secondary1 
University  

 

341 (17.2) 

764 (38.5) 
878 (44.3) 

Access to motorized transportation  

No access to a car, no monthly public transit pass 
Monthly public transit pass only 

Access to a car only 

Access to a car and monthly public transit pass 

 

131 (6.6) 
565 (28.5) 

486 (24.5) 

801 (40.3) 

Number of out-of-home activity locations 

As continuous variable : [Mean ; SD] 
 

None 

Small number (1-2)  

Large number (3-8) 

 

[3.2 ; 1.4] 
 

127 (6.4) 

1135 (57.2) 

721 (36.4) 

Accessibility in residential area - Number of services close2 to 

residential location 

As continuous variable: [Median ; Q1-Q3] 
 

Small number (<100) 

Intermediate number (100-200) 

Large number (>200) 

 

 

[113 ; 52-221] 
 

930 (46.9) 

476 (24.0) 

577 (29.1) 

Accessibility in activity space : Mean number of services close2 to 

residential and regular activity locations 

As continuous variable: [Median ; Q1-Q3] 
 

Small number (<100) 

Intermediate number (100-200) 

Large number (>200) 

 

 

[220 ; 112-465] 
 

424 (21.4) 

501 (25.3) 

1,058 (53.3) 
1 CEGEP/trade school (CEGEP refers to post-secondary educational institutions found only in Québec, 

Canada) 

2  800-meter circular buffer 
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Table 2. Trend in spatial behaviour and accessibility to services according to education 

level among 1,983 ISIS respondents (Montreal, Canada, 2011-2012).  

 High school or 

less n=341 

Post-secondary  

n=764 

University  

n=878 Trend test 

P-value 
n (%) 

Access to motorized transportation  

No access to a car, no monthly public transit pass 

Monthly public transit pass only 
Access to a car only 

Access to a car and monthly public transit pass 

 

62 (18.2) 

98 (28.7) 
115 (33.7) 

66 (19.3) 

 

38 (5.0) 

220(28.8) 
210 (27.5) 

296 (38.7) 

 

31 (3.5) 

247 (28.1) 
161 (18.3) 

439 (50.0) 

 

 

 
<0.01 

Number of out-of-home activity locations 

As a continuous variable : [Mean ; SD] 
 

None 

Small number (1-2)  

Large number (3-8) 

  

[2.6 ; 1.3] 
 

72 (21.1) 

195 (57.2) 

74 (21.7) 

  

[3.1; 1.2] 
 

38 (5.0) 

483 (63.2) 

243 (31.8) 

  

[3.6 ; 1.4] 
 

17 (1.9) 

457 (52.0) 

404 (46.1) 

 

<0.01 
 

 

<0.01 

Accessibility in residential area: Number of services 

close1 to residential location 

As a continuous variable: [Median ; Q1 - Q3] 
 

Small number (<100) 

Intermediate number (100-200) 

Large number (>200) 

 

 

[122 ; 60-206] 
 

151 (44.3) 

100 (29.3) 

90 (26.4) 

 

 

[100 ; 45-205] 
 

384 (50.3) 

184 (24.1) 

196 (25.6) 

 

 

[126 ; 53 -241] 
  

395 (45.0) 

192 (21.9) 

291 (33.1) 

  

 

0.12 
 

 

0.09 

Accessibility in activity space: Mean number of services 

close1 to residential and regular activity locations 
As a continuous variable: [Median ; Q1 - Q3] 
 

Small number (<100) 

Intermediate number (100-200) 
Large number (>200) 

 

 
[150 ; 84-236] 
  

106 (31.1) 

126 (36.9) 
109 (32.0) 

 

 
[161 ; 95-325] 
  

210 (27.5) 

236 (30.9) 
318 (41.6) 

 

 
[376 ; 177-609] 

  

108 (12.3) 

193 (15.8) 
631 (71.9) 

 

 
<0.01 
  

 

<0.01 

1  800-meter circular buffer 
 

No significant gradient was found for the number of services close to the residential 

location according to education level and the proportion of respondents with spatial 

accessibility to a large number of services (more than 200) close to their place of residence 

was broadly similar among the three educational categories (Table 2). By contrast, we 

observed a significant educational gradient in the number of services in the activity space, 

with a median of 150 services among respondents with a High school education or less, 

161 services among respondents with Post-secondary education, and 376 among 

respondents with a University education. The proportion of respondents for whom a large 

number of services (more than 200) was accessible in their activity space was found to 

increase gradually with educational attainment (32.0%, 41.6% and 71.9% from least to 

most educated). A moderate positive correlation (0.459) was observed between 

residential and activity space accessibility measures, suggesting that although they are 

associated, they are not equivalent. 

Variation in the risk of reporting poor mental health 

Results for the association between self-rated mental health and socio-demographic and 

accessibility variables are shown in Table 3. In bivariate models (Models A), the 

probability of reporting poor mental health was higher for female participants, those in 

the lowest education category, those without access to a car nor a monthly public transit 

pass, and those with a small number of services around their activity locations (i.e., a low 

activity space accessibility).  
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Table 3. Associations between poor mental health and socio-demographic variables and 

residential/activity space accessibility to services among ISIS study respondents 

(Montreal, Canada, 2011-2012).  

 n (% of 

1,983) 

reporting poor 
mental health 

Model A 

Bivariate 

Model B 

Adjusted 

Model C 

Adjusted 

Odd Ratios [95% CI] 

Sex 

Female 
Male 

 

120 (10.69) 
63 (7.33) 

 

1.51 [1.10-2.08]* 
1 

 

1.63 [1.17-2.25]** 
1 

 

1.64 [1.18-2.27]** 
1 

Age 

18-20 years 
21-22 years 

23-25 years 

 

78 (10.18) 
44 (8.80) 

61 (8.51) 

 

1.22 [0.86-1.73] 
1.04 [0.69-1.56] 

1 

 

1.17 [0.79-1.74] 
1.06 [0.70-1.61] 

1 

 

1.17 [0.79-1.74] 
1.07 [070-1.61] 

1 

Living with parents 
Yes 

No 

 
141 (9.3) 

42 (9.0) 

 
1.04 [0.73-1.50] 

1 

 
 

/ 

 
 

/ 

Education level 
High school or less 

Post-secondary 

University 

 
43 (12.61) 

72 (9.42) 

68 (7.74) 

 
1.72 [1.15-2.57]** 

1.24 [0.88-1.75] 

1 

 
1.45 [0.92-2.28] 

1.14 [0.78-1.68] 

1 

 
1.32 [0.83-2.10] 

1.06 [0.72-1.58] 

1 

Number of out-of-home activity locations 

None 

Small number (1-2)  

Large number (3-8) 

 

15 (11.81) 

104 (9.16) 

64 (8.88) 

 

1.37 [0.76-2.50] 

1.03 [0.75-1.43] 

1 

 

 

/ 

 

 

/ 

Access to motorized transportation  

No access to car, no monthly public transit pass 
Monthly public transit pass only 

Access to car only 

Access to car and monthly public transit pass 

 

26 (19.8) 
53 (9.4) 

42 (8.6) 

62 (7.7) 

 

2.95 [1.79-4.87]** 
1.23 [0.84-1.81] 

1.13 [0.75-1.70] 

1 

 

2.87 [1.67-4.92]** 
1.22 [0.82-1.80] 

1.14 [0.73-1.75] 

1 

 

2.79 [1.63-4.78]** 
1.21 [0.82-1.78] 

1.07 [0.69-1.66] 

1 

Accessibility in residential area: Number of services 

close1 to residential location 

Small number (<100) 

Intermediate number (100-200) 
Large number (>200) 

 

 

91 (9.78) 

40 (8.40) 
52 (9.01) 

 

 

1.09 [0.77-1.57] 

0.92 [0.60-1.42] 
1 

 

 

1.14 [0.79-1.64] 

0.92 [0.59-1.42] 
1 

 

 

 

/ 

Accessibility in activity space: Mean number of services 

close1 to residential and regular activity locations 
Small number (<100) 

Intermediate number (100-200) 

Large number (>200) 

 

 
52 (12.26) 

48 (9.58) 

83 (7.84) 

 

 
1.64 [1.14-2.37]** 

1.24 [0.86-1.81] 

1 

 

 
 

/ 

 

 

 
1.54 [1.04-2.28]* 

1.11 [0.75-1.65] 

1 

* P-value <0.05 ; ** P-value <0.01 
1  800-meter circular buffer 

 

The number of services around the residential location was not associated with mental 

health, nor was living with one’s parents. In adjusted models, most of these statistically 

significant associations persisted, although they were slightly stronger for sex, weaker for 

motorized transportation, and became non-significant for educational level. In adjusted 

models, service accessibility in residential areas was not associated with poor mental 

health (Model B) while service accessibility in activity spaces was (Model C). After 

adjustment for sex, age, access to motorized transportation and educational attainment, 
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the risk of reporting poor mental health remained higher for participants with a small 

rather than a large accessibility to services in activity spaces (OR=1.54 ; 95% CI=1.04-

2.28; see Model C). We also explored including ‘living with parents’ and ‘number of out-

of-home activities’ in the adjusted models but the two variables showed no significant 

association with the mental health outcome and were finally omitted in the multivariate 

analysis (Models B and C). 

Socially-differentiated associations between self-rated mental health and spatial 

accessibility to services 

Table 4 shows the association between poor mental health and residential or activity space 

accessibility, globally and by educational attainment. Service accessibility in the 

residential area was not associated with mental health in the full sample nor in stratified 

analyses, and tests for interactions and heterogeneous effects did not reach statistical 

significance. Conversely, low accessibility to services in the activity space was 

significantly associated with poor mental health. The regression-based test for interaction 

in the full sample (p=0.02) and the Cochran Q tests for heterogeneous effects of 

intermediate accessibility (p=0.07) and particularly for low accessibility (p=0.01) 

suggested that education level modified the accessibility-mental health associations. Low 

accessibility increased the likelihood of reporting poor mental health in participants from 

both the High school and Postsecondary education groups. Among these two groups, 

there was a gradient whereby the lower the accessibility, the higher the risk of poor mental 

health. By contrast, accessibility levels were not linked to mental health among 

respondents with a University education.  

 

Table 4. Odds of reporting poor mental health according to residential or activity space 

accessibility to services in the three educational subgroups (ISIS study, Montreal, 

Canada, 2011-2012). 

 

 

Full sample 

(n=1,983) 

 

Interaction 

test 

(accessibility 
X education): 

P-value  

Models stratified by education level 
 

Cochran 

Q test : P-
value 

High school 
or less 

(n=341) 

Post-secondary 
education 

(n=764) 

University 
education 

(n=878) 

Odd Ratios [95% CI]2 Odd Ratios [95% CI]3 

Accessibility in residential 

area: Number of services 

close1 to residential location 

Small number (<100) 

Intermediate number (100-200) 

Large number (>200) 

 

 
 

1.14 [0.79-1.64] 

0.92 [0.59-1.42] 

1 

 

 

0.14 

 

 
 

1.82 [0.72-4.65] 

2.30 [0.87-6.09] 

1 

 

 
 

1.38 [0.75-2.54] 

0.74 [0.34-1.62] 

1 

 

 
 

0.74 [0.41-1.34] 

0.62 [0.30-1.28] 

1 

 

 
 

0.19 

0.09 

 

Accessibility in activity space: 

Mean number of services 

close1 to residential and 

regular activity locations 
Small number (<100) 

Intermediate number (100-200) 

Large number (>200) 

 

 

 
 

1.54 [1.04-2.28]* 

1.11 [0.75-1.65] 

1 

 

 
 

 

0.02 

 

 

 
 

3.36 [1.22-9.24]* 

2.97 [1.11-7.94]* 

1 

 

 

 
 

2.33 [1.29-4.21]** 

1.22 [0.64-2.32] 

1 

 

 

 
 

0.54 [0.21-1.42] 

0.72 [0.34-1.52] 

1 

 

 

 
 

0.01 

0.07 

 

* P-value <0.05 ; ** P-value <0.01 
1  800-meter circular buffer 
2 Adjustment on sex, age, access to motorized transportation and education level 
3 Adjustment on sex, age and access to motorized transportation 
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Sensitivity analyses revealed similar interactions and heterogeneous effects (p<0.05) 

when using 500- and 800-metre road-network buffers instead of 500-metre circular 

buffers (models not shown). 

Discussion 

We observed that less educated young adults not only had a lower spatial accessibility to 

services than their more educated counterparts, they also were more vulnerable to lower 

numbers of surrounding services than more educated young adults: lower service 

accessibility was associated with poorer mental health among the less educated, but not 

the more educated, young adults. Three main findings are being discussed below, 

specifically (1) the social gradient in spatial accessibility to services; (2) the difference in 

associations between self-reported mental health and service accessibility depending on 

residential vs. activity space measures and; (3) the fact that disadvantaged groups were 

disproportionately more affected by low spatial accessibility compared to socially 

advantaged groups. 

The social gradient in spatial accessibility to services 

As noted by several authors (e.g., Pearce et al. 2007) a deprivation gradient in local (i.e., 

residential) health resource accessibility is often assumed, although the evidence is 

equivocal. In this study, an educational gradient was observed in service accessibility in 

the activity space but not in the residential area (Table 2). If activity space exposure had 
not been considered, we could have incorrectly concluded – using accessibility in the 

residential area only – that educational attainment was not linked to service accessibility. 

Research exploring social inequalities in accessibility should go beyond where one lives, 

to also include where one works and plays, thereby optimizing the identification of 

possible socio-environmental inequalities (Shareck et al, 2014b). However, to further 

push the full ‘daycourse’ perspective of place effects, one should also consider both 

individuals’ schedules and the opening hours of services (Neutens et al. 2010; Vallée 

2017; Widener et al. 2017). Such a space-time approach (which requires temporal data 

that were unavailable in the ISIS study) would more accurately reflect everyday 

constraints and opportunities, and lead to uncovering possible social gradients in 

accessibility or exposure to environmental conditions.  

Residential vs. activity locations for measuring place effects on health 

We found differential associations between accessibility to services and mental health by 

education level when accessibility was measured in the activity space, but not in the 

residential area alone (Table 3). When we considered spatial accessibility to services in 

the residential area, we found neither a significant association between spatial 

accessibility and mental health nor did we find a significant interaction between spatial 

accessibility and level of education (Table 4). In other words, an exclusive focus on the 

residential area would have led us to conclude that mental health was not related to spatial 

accessibility to services. This conclusion would have suffered from the ‘local’ trap 

(Cummins 2007) since we, in fact, found significant associations and interactions when 

considering activity space accessibility. Our findings lead us to wonder whether other 

empirical studies on health which did not find significant interactions between residential 

features and individual socio-economic position (eg., Stafford et al. 2001) would have 
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found different results if they had considered people’s activity spaces. Future analyses of 

vulnerability to place effects on health would gain from not being restricted to residential 

environments only.  

What is behind the socially differentiated vulnerability to service accessibility? 

Lower service accessibility was associated with poorer mental health among less 

educated young adults but not among the more educated (Table 4). This finding offers a 

good illustration of the non-uniform relationship between place-based features and health 

outcomes. At least three arguments might explain why the ‘objectively’ small number of 

services close to residential and activity locations may induce a differential burden for 

social groups. These three arguments are illustrated in a fictive city in Figure 1. 

 

Figure 1. Socio-spatial mechanisms behind the socially-differentiated vulnerability to 

services accessibility 

 

 

 (i) Place experiences around residential and activity locations. Socially advantaged 

people may engage with larger areas around their regular activity locations than socially 

disadvantaged ones, and may thus benefit from a larger number of services. Uniform 

areas (in our case, 800-meter circular buffers) around residential and activity locations 

may not necessarily capture the services which are actually spatially accessible. Recent 
studies have in fact underlined that constant-size circular or road-network buffers do not 

coincide with self-defined neighbourhoods, and that socially advantaged people 
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experience larger areas around their residence than their more socially disadvantaged 

counterparts (Vallée et al. 2015, 2020). By counting services located within uniform 

areas, we have neglected socially-patterned place experiences, and thus potentially 

underestimated the number of services socially advantaged people can effectively access, 

and overestimated those that are spatially accessible for more socially disadvantaged 

people. Socially-patterned place experiences could constitute one piece of the puzzle to 

explain socially-differentiated vulnerability to place effects.  

(ii) Flexibility in spatial behaviour. Compared to socially disadvantaged people, socially 

advantaged people generally dispose of a larger mobility potential or ‘motility’ 

(Kaufmann 2002) and a larger range of familiar places from which they can choose – if 

and when they wish – to access the services they need. They benefit from better access to 

private motorized transportation and from public transit more adapted to their travel needs 

(e.g., Golledge and Stimson 1997; Farber, Ritter, and Fu 2016. See also Table 2). By 

contrast, socially disadvantaged people tend to be more tied to specific residential and 

activity places. They can less easily choose where and when to perform daily activities. 

This socially differentiated flexibility in spatial behaviour is not captured when using a 

predefined list of regular activity (discouraging respondents to report more informal or 

less regular activities) and when measuring the mean number of services around 

residential and activity locations. By averaging the number of services around residential 

and activity locations, we have likely underestimated the cumulative number of services 

each young adult can effectively access. However, this underestimation more strongly 

affected socially advantaged people since they reported a larger number of out-of-home 

activity locations (see Table 2). Flexibility in spatial behaviour could then constitute 

another piece of the puzzle to explain socially-differentiated vulnerability to place effects. 

(iii) Rules regulating effective access to services. Compared to socially disadvantaged 

people, socially advantaged people may encounter fewer financial, organizational, and 

cultural limitations to effectively using services located close to their residential and 

activity locations. Over and above sheer proximity, the extent to which a population 'gains 

access' to resources depends on socially determined rules such as price and civic or 

informal rights (Bernard et al. 2007). We might then suppose that a low spatial 

accessibility has a stronger negative impact when it is compounded by other accessibility 

constraints. The presence of only a few services may not negatively impact those who 

can convert every available resource into an accessible resource. In addition to the rules 

limiting their effective access to proximal services, socially disadvantaged people might 

encounter larger difficulties travelling to better serviced neighbourhoods due to unwritten 

rules or norms signifying they are unwelcome, or because they feel “out of place” 

(Shareck et al., 2014b). Socially-differentiated vulnerability to potential access to 

services also needs to be understood in light of the rules regulating effective access to 

services. 

Because of differences in place experiences and in the flexibility of spatial behaviour, and 

due to rules regulating effective access to services, not all social groups have the same 

abilities to cope with an ‘objective’ lack of services close to their residential and activity 

locations. These three arguments, which would merit further theoretical and empirical 

investigation, may help to better understand the socio-spatial mechanisms making some 

people ‘truly disadvantaged’.  

https://www.tandfonline.com/doi/full/10.1080/24694452.2021.1940824


Vallée J, Shareck M, Kestens K & Frohlich K (2021). Everyday geography and service accessibility: The contours of 

disadvantage in relation to mental health. Annals of the American Association of Geographers. doi: 10.1080/24694452.2021.1940824.  

Published online: 09 Sep 2021. https://www.tandfonline.com/doi/full/10.1080/24694452.2021.1940824 

 

16 

 

Limitations 

In the introduction we argued that service accessibility may operate on mental health via 

social inclusion and spatial justice. Since our study did not include any indicators of 

respondents’ sense of social inclusion, it was impossible to explore the ways in which 

service accessibility might influence people’s feeling of inclusion (or exclusion) in the 

city and in society. Further empirical analysis (whether using qualitative or quantitative 

data) would be necessary to fully explore the causal pathways between service 

accessibility, social inclusion and mental health. We recommend that future studies assess 

whether similar findings are observed for other age groups and for other mental health 

outcomes (e.g., validated indicators of self-reported mental health measured using the 

Short Form 12 (SF-12) health survey). Examining individuals with internalizing disorders 

or with cognitive challenges could also help us better understand how people experience 

places and access services in their everyday life. 

Furthermore, cross sectional analyses such as those presented here need to be carefully 

discussed in terms of causality. Specifically, it is not known (i) if limited service 

accessibility leads to poor mental health for socially disadvantaged young adults, or (ii) 

if poor mental health leads young adults (and only the socially disadvantaged ones) to 

restrict their activity space and thus their accessibility to services. It would be insightful 

to analyse longitudinal data in order to consider the possibility ‘reverse causation’, a 

problem which affects all cross-sectional studies.  

Finally this empirical study took place in Montreal, Canada, an urban area. It would be 

useful to extend it to other cities and rural settings (ie. cities and areas with different 

densities of services, different spatial distributions of activity locations or different 

mobility habits and norms) to confirm that socially disadvantaged people are not only 

those with lower spatial accessibility to services in everyday life, but also those most 

vulnerable to lower numbers of services around their activity locations when considering 

their mental health. 

Further policy implications 

Beyond self-rated mental health itself, our findings about social trends in exposure and 

vulnerability to service accessibility underscore the double burden facing socially 

disadvantaged groups. In light of this evidence-based inequity, we encourage policy 

makers and urban planners to not only increase service density in deprived areas but also 

to implement interventions specifically aimed at socially disadvantaged people so that 

they can (i) experience larger areas around their residential and activity locations, (ii) be 

more flexible in their spatial behaviour, and (iii) convert every available resource into a 

truly accessible resource. Based on these objectives, ‘monitoring indicators’ could be 

defined to identify programs (eg., ‘15-minute city’ plans) that have been successful at 

reducing - or at least preventing - the widening of social inequalities in service 

accessibility in people’s everyday lives. 

 

Conclusion 

While common in the climate change literature (Cutter and Finch 2008; Reid 2013), the 

notion of ‘social vulnerability’ is less frequently encountered in the literature on place 

effects, even though it is highly relevant. Behind the term ‘social vulnerability’ are two 
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non-mutually exclusive mechanisms (Diderichsen, Hallqvist, and Whitehead 2019): one 

that entails that socially disadvantaged populations are more exposed to deleterious places 

(‘differential exposure’), and another which suggests they lack the resources or 

capabilities to cope with, and adapt to, these nuisances (‘differential effect’). In the place 

effects literature, it is relatively frequent to explore the first mechanism and to conclude 

that socially disadvantaged populations are more vulnerable because they are more 

‘exposed’ to deleterious places (Galster 2012) and then ‘at higher risk of risks’ (Frohlich 

and Potvin 2008). However, it is less frequent to analyse the ways in which socially 

disadvantaged populations might be disproportionately affected by place-based features, 

and even rarer to extend these analyses to daily activity spaces. In addition to providing 

empirical evidence regarding this latter gap in the literature, we have put forward in this 

paper several lines of enquiry to investigate the ‘concentration effects’ and gain insights 

into the way(s) socially disadvantaged people may be particularly vulnerable to service 

accessibility in everyday life. 
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