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The relation between place of residence and  health is well-known. Poor housing conditions are 

related to a higher risk of transmissible and non-communicable diseases, such as respiratory 

infections and asthma, as well as injuries and mental issues (Boornsma et al., 2017; Shaw, 

2004). However, very few scientific publications focused on the underlying mechanisms of this 

relation, especially when it comes to mental health.  

In a meta-analysis, Evans, Wells and Moch (2003) already put forward the scarcity of the 

literature on this topic. They could gather arguments to claim that women were particularly at 

risk of depressive symptoms when living in shared building, i.e. high-rises or apartments, but 

regretted the lack of control variables in the studies they reviewed  (Evans, Wells, Moch, 2003). 

A more recent meta-analysis of population-based studies (Singh et al., 2019) could argue 

towards a detrimental effect of poor housing conditions on mental health. However, authors 

spotlighted a limited number of variables. Most studies used housing tenure, overcrowding and 

housing instability to measure housing conditions, whereas mental health was mainly evaluated 

through anxiety and depressive self-reported symptoms (Singh et al., 2019). When it comes to 

suicide risk, Lorant et al. (2005) could show that tenants have a higher suicide rate than owners, 

but, in Belgium, this relation was moderated by educational level for men (Lorant et al., 2005). 

In addition, we must note that the living environment is defined not only by the housing but 

also by the neighbourhood characteristics and the close amenities. Helbich et al., (2018) could 

show, thanks to hierarchical Poisson regression, the higher suicide risk in Dutch municipalities 

where green spaces were lacking. Again, there are very few studies about this topic, and a lack 

of subjective indicators at the individual level to evaluate neighbourhood quality (Hill, Maimon, 

2013).  

To our knowledge, no study investigates the relation between housing conditions and suicide 

risk at the individual level with a larger definition of the housing and environmental conditions. 

Research questions.  

Our first objective is to question whether the whole residential experience – measured thanks 

to twenty-five housing and neighbourhood related indicators – is associated with suicide risk 

among the working-age population in Belgium. Our second objective is to estimate, at the 

individual-level, whether some well-known indicators related to the housing experience – 

housing tenure, density of occupation and type of building – are associated with suicide, 

independently from individual characteristics. 

Data & Methods. This on-going study relies on high-quality population-based dataset, 

provided by Statistics Belgium (Statbel, 2019), that results from the coupling of the 

environmental and socioeconomic information from Belgian Censuses, demographic indicators 

from National Register and causes of death thanks to Death Certificates. In Belgium, the 2001 

Census includes very detailed information about living conditions, including the state of the 
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housing and some appreciation of the neighbourhood amenities and close services. The 2011 

Census is a register-based Census and gather less information about environmental living 

conditions. All analyses were conducted on the whole de jure population aged 20 to 69 living 

in Belgium.  

To fill our two purposes, we conducted two analyses. First, a Principal Component Analysis 

(PCA) helped us summarize the numerous pieces of information from the 2001 Census. In total, 

twenty-five variables related to the housing conditions1 and people’s satisfaction about their 

close environment2 could be selected from this data source. A PCA is a data reduction 

technique, that can capture the variance of a large variable set into a smaller number of 

variables, named components. The components drawn from this analysis are uncorrelated from 

each other and could be included in multivariate analyses. Second, multivariate analyses were 

conducted on our selected components and on three indicators that are common to the 2001 and 

2011 Censuses: housing tenure; density of occupation (calculated based on the number of 

inhabitants and the number of rooms in the household); number of housing included in the 

building.  

All multivariate models are based on Poisson regression models and estimate the incidence risk 

ratio of suicide (vs. survival) in 2002 and 2011. We decided to exclude the population who died 

due to other causes from the exposure. The restriction of one year of observation is justified by 

the fact that housing and environment-related information is only captured from October 2001 

for the 2001 Census and on January 1st 2011 for the 2011 Census. A longer observation period 

implies a risk of unobserved changes of status. However, robustness checks were conducted for 

five-year periods (2002-2006 and 2011-2015) and conclusions remain similar. Our dependent 

variable is defined thanks to the 10th International Classification of Disease (codes X64 to X80). 

Models control for age, household composition (married with or without children, cohabiting 

couple with or without children, lone-parents, single individuals, other), nationality (Belgian, 

other European, non-European), region of residence (Flanders, Wallonia, Brussels), area of 

residence (Urban, Suburban, Rural), Educational level (Primary, Lower or Upper Secondary, 

Higher/Tertiary), occupational status (Unemployed, Employed, Liberal, Inactive).  

Results. Figure 1 displays the results of the Poisson regression models, expressed in incidence 

rate ratios of suicide, for men and women. They include the three components that were drawn 

from a PCA conducted with the twenty-five previously cited variables. All three components 

were selected based on their eigenvalues - that were higher than one -, which means that each 

of these components explain more variance than each of the variable. The first component 

represents the housing and neighbourhood quality: the higher on the first axis, the better the 

housing quality. The second component represents the closeness of the elements: the higher on 

 
1 The type of building (one or several housing), the presence of a central heating (0/1), the presence of double-gazing (0/1), the 

quality of the roof (0/3), the quality of the walls (0/3), the quality of the pipes (0/3), the presence of at least one bathroom (0/1), 

the presence of a garage (0/1), the quality of electric installations (0/3), the maintenance of the gutter (0/3), the presence of an 

internet connection (0/1). 
2 The satisfaction over the air quality (0/3), the cleanness (0/3), the aesthetics (0/3), the tranquillity (0/3), the quality of the 

pavement (0/3), the access to cycling paths (0/3), the quality of the roads (0/3), the presence of green spaces (0/3), the transports 

service (0/3), the proximity to commercial services (0/3), the healthcare (0/3), the administrative services (0/3), the social 

services (0/3) and the cultural opportunities (0/3). 
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the scale, the higher the quality of the indoors (walls, roof, electric installations…) and the 

lower the quality of the farther services (social services, commerce, cultural opportunities…). 

The third scale represents the objectiveness of the indicators: the higher on the axis, the better 

the quality of the objective elements (quality of the roof, pipes, presence of double-gazing…) 

and the lower the more subjective elements (aesthetics, tranquillity, cleanness…).  

For both men and women, a better housing and neighbourhood quality is associated with a 

lower risk of suicide (Fig.1). Then, results for the second component show that a high quality 

of the close elements but a lower quality of the extended amenities is associated with a lower 

risk of suicide. Finally, only women show a lower risk of suicide when living in an objectively 

good-quality environment and a poorer subjective housing and neighbourhood. This result is 

not visible for men after adjusting for the covariates.  

Figure 1 – Incidence rate ratio of suicide in 2002 on three components related to housing and 

environmental conditions in 2001. 

 

Non-adjusted models include the three components and age. Adjusted models add household 

composition, nationality, region and area of residence, educational attainment and occupational status. 

Source : DEMOBEL (2001-2011), calculations by author. 

Table 1 shows the incidence rate ratios of suicide resulting from the Poisson regression models 

on housing tenure, density of occupation and type of building. Model 1 controls also for the 

presence of a bathroom and of a central heating, as well as for the period of construction of the 

building. Model 2 controls for other precited covariates. For both men and women, we notice 

that homeownership is associated with a lower risk of suicide than being a tenant, for both 

years. Results show that a very low density of occupation – 3 and more rooms per inhabitant – 

is associated with a higher risk of suicide than living in an overcrowded place – under 1 room 

per inhabitant. This result is unexpected and remains after controlling for individuals’ 

household composition. Finally, women living in individual building have a lower risk of 

suicide than people living in shared buildings.  

 

 

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

PC1 PC2 PC3 PC1 PC2 PC3

MEN WOMEN

In
ci

d
en

t 
ri

sk
 r

at
io

 o
f 

su
ic

id
e

Non-adjusted

Adjusted



4 

 

Table 1 - Incidence rate ratio of suicide in 2002 and 2011 on housing tenure, density of occupation 

and building type, for the 20-69 year-old men and women living in Belgium. 

     2002   2011  

     Model 1 Model 2   Model 1 Model 2 

     Men Women Men Women   Men Women Men Women 

Housing tenure (ref. Tenant)                     

  Owner   0.62 0.69 0.64 0.68   0.56 0.61 0.59 0.66 

      [0.51-0.76] [0.49-0.94] [0.53-0.79] [0.49-0.94]   [0.47-0.67] [0.46-0.80] [0.49-0.71] [0.49-0.88] 

  Unknown   0.71 1.5 0.76 1.54   0.44 3.04 0.31 2.67 

      [0.41-1.22] [0.70-3.23] [0.45-1.28] [0.73-3.25]   [0.17-1.15] [1.01-9.14] [0.11-0.87] [0.87-8.13] 

Density of occupation (ref. Under 1 room/person)                 

  1 to 2 rooms/person   0.9 0.91 0.96 0.99   1.07 1.4 1.03 1.31 

      [0.71-1.15] [0.60-1.39] [0.75-1.22] [0.65-1.54]   [0.75-1.53] [0.70-2.78] [0.71-1.47] [0.66-2.61] 

  2 to 3 rooms/person   1.13 1.25 1.2 1.37   1.27 2.49 1.26 2.07 

      [0.89-1.43] [0.83-1.88] [0.94-1.54] [0.90-2.08]   [0.90-1.81] [1.29-4.80] [0.88-1.79] [1.06-4.02] 

  3 rooms/person and more   1.49 1.86 1.38 1.64   2.02 3.41 1.69 2.37 

      [1.18-1.87] [1.25-2.77] [1.08-1.76] [1.07-2.53]   [1.44-2.83] [1.77-6.57] [1.18-2.40] [1.20-4.67] 

Building type (Ref. Several housings per building)                 

  1 housing per building   0.94 0.53 0.94 0.65   1.02 0.73 1.09 0.82 

      [0.76-1.16] [0.39-0.77] [0.75-1.18] [0.46-0.91]   [0.84-1.25] [0.54-0.97] [0.89-1.35] [0.60-1.11] 

  Unknown or no building   0.89 0.62 0.98 0.79   1.37 1.06 1.43 1.12 

      [0.55-1.44] [0.29-1.32] [0.61-1.56] [0.38-1.64]   [0.78-2.41] [0.33-3.43] [0.81-2.52] [0.35-3.64] 

Model 1 includes age, presence of a bathroom and a central heating and period of construction of the 

building. Model 2 adds household composition, nationality, region and area of residence, educational 

attainment and occupational status.  

Source: DEMOBEL (2001-2011), calculations by author 

Discussion. To our knowledge, literature on the relation between living environment and 

suicide risk is scarce. This research fills this gap thanks to a large number of housing- and 

neighbourhood-related variables, in the context of Belgium where suicide mortality is 

particularly high. First, a PCA allowed us to show that environmental quality is associated with 

a lower risk of suicide, for both men and women, and that some elements mattered more than 

others, such as the close housing-related characteristics and the objective installations for 

women only, compared to more distant and subjective elements. Also, we could confirm the 

higher suicide risk for tenants compared to owners, which was previously shown in the 

literature (Lorant et al., 2005). We contribute to the literature by showing that women living in 

building shared by several household had not only more depressive and anxious symptoms 

(Evans et al., 2003), but also a higher risk of suicide. This result is particularly interesting with 

regards to the policy reaction to the housing crisis that Belgium have faced for the last decades, 

that attempted to promote social housing and led to the redesign of buildings into apartments 

lots (Dessouroux, Romainville, 2011), with smaller surface residences and buildings with more 

levels. Also, low density places were found to be associated with a higher suicide risk than 

living in overcrowded place, which remains even after controlling for household composition. 

The literature tended to point out the detrimental effect of overcrowding on physical and mental 

health, but had not highlighted the detrimental effect of too large housings, that can be 

overwhelming for individuals, and that can hide individual stories and life challenges, i.e. 

children leaving the parental home or the loss of family members. Indeed, one of the limitations 

of our study is that the relation between the life course and mental health cannot be fully 

captured by the administrative data we use. For instance, information about household 

composition or employment remains rather simplistic and does not describe the complexity of 
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some situations. Another limitation is the cross-sectional nature of this research that relies on 

Census data, and that would gain from a longitudinal follow-up of individual’s housing careers. 

Finally, the misclassification of suicide is one possible issue that we tried to control with 

robustness checks adding lethal events with undetermined intents to our dependent variables. 

Such events are very rare and results remain similar.  
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