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ABSTRACT

Evidence on the causality of the relationship between neighbourhood safety and mental health 

(MH) is very limited. Additional evidence can come from analyses of the impact of changes 

over time. We determined whether self-reported individual-level MH was related to recent 

changes in neighbourhood-level of general safety, social disorder, physical disorder, and criminal 

victimisation. We applied multi-level logistic regressions models to survey data from 10,007 adult 

respondents and 1,043 neighbourhoods across the entire Netherlands. For all safety measures, 

higher average neighbourhood safety in 2004-2007 was associated with increased odds of having 

better MH 2009-2011. Furthermore, favourable changes in physical disorder between the periods 

2004-2007 and 2008-2011 were positively related to higher odds of having good MH. A similar 

positive relationship was observed for general safety (although not with statistical significance) 

but not for social disorder and criminal victimisation. These results provide new support for a 

causal relationship between MH and physical disorder in particular. 
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INTRODUCTION

The World Health Organization (WHO) reported in 2001 that about 450 million people worldwide 

suffered from a mental or behavioural disorder, and that mental health (MH) problems affected 

one in four people at some time in life.1 The Netherlands tended to have high prevalence estimates 

for most mental disorders.2 Mental and behavioural problems are estimated to account for 12% 

of the burden of disease worldwide.1 Individuals suffering from MH problems have a reduced 

quality of life. In addition, the social and economic burden of mental disorders is enormous.3 

Efforts to reduce this massive burden of mental disorders are necessary.

These efforts should not only focus on individual factors but also on neighbourhood factors, as 

neighbourhood-level changes may influence larger parts of the population than most individual-

level MH interventions. Characteristics of neighbourhoods such as a high level of disorder are 

associated with higher levels of perceived powerlessness.4,5 Through constant exposure to 

undesirable and uncontrollable living conditions, residents may learn that they cannot control 

important life outcomes.4 The powerlessness that is generated by neighbourhood disorder in 

turn increases risk of depression and anxiety.5 Furthermore, high levels of disorder may increase 

residents’ fear of crime,6 as signs of disorder signal the potential for harm7 and are taken to 

indicate low social cohesion and high disadvantage.8 In turn, fear of crime subsequently may 

increase risk of depression.6 Fear of crime may also have direct effects on MH.9 Exposure to 

neighbourhood crime can impact MH by increasing the risk of victimisation in addition to 

increasing fear of crime. Crime victims have a higher risk of developing poor MH, amongst others 

because they may tend to isolate themselves from their neighbours.10

In studies of associates of area-level variations in MH, the characteristic that most consistently 

was linked to MH is neighbourhood disorder.11 Neighbourhood disorder is a broad term that 

includes both physical disorder (e.g. litter and vandalism) and social disorder (e.g. loitering and 

conflicts).12 Numerous cross-sectional studies on adult populations concluded that higher levels of 

disorder (either physical or social disorder or a combination of both) were associated with worse 

MH outcomes).13-25 Similarly, one longitudinal study found that higher levels of neighbourhood 

disorder measured at wave one was related to worse MH outcomes at wave two.26 Likewise, 

some other longitudinal studies found that higher levels of neighbourhood disorder (measured 

at one point in time) were related with negative changes in MH over time.27-32 However, some 

studies, including a longitudinal study, found that neighbourhood disorder was unrelated to 

depression.17,24 
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Area variations in MH have also been linked to neighbourhood safety (fear of crime) or 

neighbourhood crime. Cross-sectional studies have shown that lower levels of safety or higher 

levels of crime were related to poorer MH outcomes.6,9,10,24,25,33-42 Likewise, a qualitative review 

reported evidence for mechanisms linking fear of crime to poorer MH.8 However, a longitudinal 

study found that neighbourhood safety, measured at the first wave of their study, did not predict 

MH outcomes at the second wave.43 Similarly, Curry and Davey-Rothwell (2008)  did not observe 

a direct effect (next to indirect effects) of neighbourhood level of violent crime on depressive 

symptoms. 

Thus, most studies on this topic found that different components of neighbourhood safety 

were positively related to good MH. However, to date, most studies assessing this relationship 

have applied a cross-sectional design. Longitudinal studies have linked changes in MH with 

neighbourhood safety measured at one previous point in time. Even though they provided 

evidence to assume causality, they did not directly assess whether changes in neighbourhood 

safety will bring about changes in MH. Such evidence on causality should come from randomized 

experiments, quasi-experimental designs, or studies that assess the effect of “spontaneous” 

changes in neighbourhood safety.44 

Only one study has investigated whether changes in neighbourhood safety were related to 

subsequent changes in MH.44 It was found that the completion of a renewal programme was 

followed by improvements in MH, and this effect resulted from a more widespread perception 

of the area as being safe. Residents in particular noted the progress made with tackling draughty 

housing. This study had its limitations. Only one neighbourhood was studied, and only 98 

households were surveyed. Furthermore, no comparison neighbourhood was included. Larger 

studies including control areas are needed. 

The aim of this study was to investigate the extent to which levels of neighbourhood safety 

and changes over time in levels of neighbourhood safety were related to MH among adults 

at a later point in time. We made comparisons across a larger number of neighbourhoods in 

the Netherlands. Four measures of neighbourhood safety were assessed: general safety, social 

disorder, physical disorder, and criminal victimisation. For each measure, we will: First, examine 

whether levels of neighbourhood safety at one point in time were related to later odds of having 

better MH. Second, examine whether changes over time in neighbourhood safety were related 

to the odds of having better MH. Finally, assess whether these associations varied according to 

sex and age. 
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We hypothesised that higher levels of neighbourhood safety are associated with more 

people having better mental health. Furthermore, we expect that in neighbourhoods that 

had experienced a positive change in safety levels more people will have better MH than in 

neighbourhoods that did not experience such positive change. 

Also, we expect such positive effects to be stronger for women and older adults than for men 

and younger adults. Recent research have suggested that fear of crime impacts more severely 

on women and older people.45-47 As older people live in the same neighbourhood for a long 

time, they have longer exposures to adverse neighbourhood situations48 and they may be less 

likely to move out of the area in response to new exposures. Furthermore, community context 

might be less important for younger people as they live in many different environments such as 

educational institution, at work, recreational activities.49 Similar explanations apply to women, 

who are more exposed to the neighbourhood environment than men.50

METHODS

Data sources

The data for this study were derived from different datasets that we linked. The Dutch Health 

Interview Survey (HIS) provided information on individual-level MH. Using postcode information 

we have linked HIS respondents to neighbourhood-level information on safety. Neighbourhood-

level data on safety were obtained from the National Safety Monitor (Veiligheidsmonitor Rijk) 

and the Integral Safety Monitor (Integrale Veiligheidsmonitor).

Individual-level mental health data and study population

Repeated cross-sectional data for the years 2009 to 2011 were accessed from the continuous 

HIS carried out by Statistics Netherlands. The HIS is a large nationwide survey among non-

institutionalised persons aged 0 years and older. Each year, a person-based sample is drawn 

from the Dutch population register. In 2009 respondents could only participate by a face-to-face 

interview while 2010 onwards they could participate either by internet, by phone interview or by 

a face-to-face interview. Respondents aged 12 years and older were asked to fill in an additional 

written questionnaire (or from 2010 onwards an internet questionnaire) about more sensitive 

topics, including MH. In total, we obtained MH data on 10,007 adult respondents living in 1,043 

neighbourhoods. The response rate for the selected years is 60-65 % for the first part of the 

questionnaire. The response rate for the second part was 80% in 2009 and 55% for the years 

2010 and 2011 (of the respondents to the first part). 
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Neighbourhood-level safety data and study population

Repeated cross-sectional safety data were accessed from the National Safety Monitor for the 

years 2005 to 2008 and from its successor, the Integral Safety Monitor for the years 2008 to 2011. 

These surveys are large nationwide yearly surveys among non-institutionalized persons living in 

the Netherlands aged 15 years and older. The surveys are conducted by Statistics Netherlands 

and contain data on, among others, criminal victimisation, perceived general safety, and disorder. 

Both safety surveys consisted of a national data collection for which a two-step sampling design 

was used. First, a sample of (sub)-municipalities was systematically drawn from the national 

population registry, with chances that were proportional to the number of inhabitants. Second, 

a sample of individuals was randomly drawn from the population registries of the selected 

municipalities. 

For the National Safety Monitor (years 2005 to 2008), the sample of individuals could respond 

either by phone or in a face-to-face interview. Because the survey period was in the first three 

months of the year, the safety measures reflect the situation in the year before (years 2004 to 

2007). For the Integral Safety Monitor (years 2008 to 2011), the sample of individuals could 

participate in the survey by internet, by a written questionnaire, by phone or in a face-to-face 

interview. The survey period was between mid-September and December and therefore the 

safety measures reflect the situation in the same year (2008 to 2011). The response rate was on 

average 62% for the years 2005 to 2011.

Respondents were excluded if they were younger than 18 years. In total, we had data on 3,780 

neighbourhoods from 133.522 respondents. To accurately assess changes in neighbourhood safety 

between the period 2004 to 2007 and the period 2008 to 2011 we only included neighbourhoods 

that had a minimum of 5 respondents per year. In addition, we excluded neighbourhoods that 

had a neighbourhood safety score for less than three years in the period 2004 to 2007 or the 

period 2008 to 2011. For the four neighbourhood safety measures this resulted in a sample with 

data on 1,044 neighbourhoods from 81,387 adult respondents. 

Measures

Individual-level

Perceived individual-level MH was measured in the HIS using the Mental Health Inventory 

(MHI-5). The MHI-5 is a brief screening questionnaire for depression and some types of anxiety 

disorders. This questionnaire contains the following five questions: during the last 4 weeks, how 

often: (1) ‘Have you been a very nervous person?’, (2) ‘Have you felt downhearted and blue?’, (3) 
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‘Have you felt calm and peaceful?, (4) ‘Have you felt so down in the dumps that nothing could 

cheer you up?’, and (5) ‘Have you been a happy person?’. Each item was scored on a 6-point scale 

ranging from ‘all of the time’ to ‘none of the time’. The total score was calculated by reversing the 

answers to the third and fifth items, summing up the five item scores, and transforming this score 

to a scale from 0 to 100. A higher score indicates better MH. In case of values were missing for 

one or two items only, these were imputed by the mean score for the other items. We decided to 

dichotomize the MH score. Based on a Dutch validation study51 we decided to dichotomize this 

score into fair/good MH (>60) and less than fair/good MH (≤60). Use of this cut-off point resulted 

in 86.3% of the population that we will label as having ”fair/good” mental health. Another Dutch 

study52 suggested that the optimal cut-off point for MHI-5 was 74 instead of 60. Therefore, in 

sensitivity analyses, we assessed whether similar results would be obtained by using this higher 

cut-off point. Respondents were additionally labeled as having “good” MH if their MHI-5 score 

was >74 (70.6%).

Several individual-level covariates were used to control for potential confounding: age (7 

categories: 18-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75 years and older), sex (male versus 

female), household composition (partner/married with and without child(ren), single with or 

without child(ren)), ethnicity (Ethnic Dutch and 3 categories of Non-Dutch populations, i.e. 

western, non-western, and origin unknown), and socio-economic status (SES). Two indicators 

of SES were included: education measured as highest educational level achieved (primary, 

secondary, upper secondary, or tertiary education) and equivalent disposable household 

income (categorized in quintiles, with cut-off points at €17,316, €21,682, €26,438, and €33,300). 

Most covariates were obtained from the HIS questionnaire. The exceptions were ethnicity and 

household income, which were derived from the national population registry and the national 

tax registry, respectively. 

Neighbourhood-level

Four measures of neighbourhood safety were included: general safety, absence of social disorder, 

absence of physical disorder, and absence of criminal victimisation. Higher scores reflect more 

favourable residents’ perceptions of neighbourhood safety. The items used to measure these 

neighbourhood safety outcomes are described below. Similar items have been included in 

previous studies (e.g.14,16,17,22,53,54).  

General safety was measured using the single item ‘Do you sometimes feel unsafe in your own 

neighbourhood?’ Respondents could answer ‘yes’ (0) or ‘no’ (1). 
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Absence of social disorder was composed using five survey items. Respondents were asked 

whether they judged the following problems to occur in their neighbourhood: nuisance from 

youth, nuisance from neighbours, nuisance from drugs, drunken people on the street, and 

people who get harassed on the street. Respondents were asked whether these problems 

occurred often (1), sometimes (2) or (almost) never (3). A variable of absence of social disorder 

was created by averaging the 1 to 3 scores on the five items. Chronbach’s alpha for these five 

items was 0.68, indicating fair internal reliability.  

Absence of physical disorder was computed from the following four items: graffiti, litter, dog 

waste, and demolition of phone booth or bus/tram-cubicles. Respondents were asked whether 

they judged these problems to occur often (1), sometimes (2), or (almost) never (3) in their 

neighbourhood. A variable of overall absence of physical disorder was generated by averaging 

the scores on these items. Chronbach’s alpha of these items was 0.61, indicating fair internal 

reliability.    

Criminal victimisation was measured by asking respondents whether they had been a victim in 

the last 5 years of 14 common crimes. These crimes were: car theft, theft out of car, damaging 

of car, bicycle theft, other thefts, other damaging, attempted burglary, burglary, pick pocketing, 

violent robbery, threats of physical abuse, physical abuse, sexual abuse, and other crimes. If 

respondents answered yes to any of the 14 crimes, they were asked an additional question 

whether they had been victimized in the last 12 months (last 12 to 15 months in the National 

Safety Monitor). Respondents of both surveys were further asked whether the specific crime 

took place the last time in the own neighbourhood. For each of the 14 crimes the respondents 

were categorized as ‘not a victim’ if they had not been a victim, or if the victimisation took place 

longer than 12 to 15 months ago, or the crime took place outside their own neighbourhood. An 

overall criminal victimisation variable was computed by calculating a sum scores that ranged 

from 0 to 14. These scores were reversed so that the higher the score the less victimisation.

All safety indicators were aggregated on the neighbourhood-level for the years 2004 to 

2011 separately. We calculated the average of all respondents in the same year and in that 

neighbourhood. The range of this average was 0-1 for general safety 1-3 for social and physical 

disorder, and 0-1 for criminal victimisation. Average levels of the four neighbourhood safety 

measures during the years 2004 to 2007 and 2008 to 2011 were calculated by averaging the 

neighbourhood scores of the years concerned. 
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Furthermore, each neighbourhood’s average level for the period 2004 to 2007 was subtracted 

from that in the period 2008 to 2011. A score of 0 for a neighbourhood indicated that 

neighbourhood safety had not changed between these two time periods. A positive (negative) 

score indicated a favourable (unfavourable) change between these two time periods. Finally, 

these neighbourhood-level safety variables were merged with the individual-level HIS dataset.  

       

Statistical analyses

Multi-level multivariate logistic regression models were applied to assess whether the odds 

of having fair/good or good mental health among the 2009 to 2011 survey respondents were 

associated with the average levels of neighbourhood safety for the years 2004 to 2007 and with 

changes in average levels of neighbourhood safety between the time periods 2004 to 2007 

and 2008 to 2011. In this approach, levels and trends of neighbourhood safety are assumed 

to predict MH outcomes some years later, because it is implausible that neighbourhood safety 

have an immediate effect on MH.55 To account for possible clustering of observations within 

a neighbourhood, we included random intercepts in the model. Level 1 was defined as the 

individual and level 2 was defined as neighbourhood level. Results were presented as odds ratios 

(ORs) with corresponding 95% confidence intervals (CIs). All models were controlled for age, 

sex, household composition, ethnicity, education, and household income. All control variables 

were included simultaneously in the models. Separate models were fitted for each of the safety 

measures under study.

We fitted the models for the total population. In additional analysis, relationships were estimated 

separately for subgroups of sex and age (<60 years, >60 years). These estimations were derived 

by adding interaction terms to the models (e.g. sex by change in neighbourhood safety). Data 

were analysed using SPSS version 14 and STATA 11.0 software.

RESULTS

Age showed no association with MH, while educational level, household income, sex, household 

composition, and ethnicity were strongly related to fair/good MH (Table 1). The prevalence 

of fair/good MH was lowest in the lowest educational level group, the lowest income group, 

women, single people with children, and Dutch residents of non-western origin. 
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Table 1: Characteristics of the (HIS) study population for 2009, 2010, and 2011 respondents 

(N=10,007) 
Characteristics, % Respondents in 2009 to 2011a, b Fair/good mental health (%) in 2009 to 2011a, c 

Age (%)
18-24 years 10.8 86.8
25-34 years 15.3 88.5
35-44 years 19.2 87.5
45-54 years 19.3 83.8
55-64 years 17.6 86.9
65-74 years 10.7 87.9
75 years and older 7.2 81.8
<60 years 73.5 86.4
≥60 years 26.5 86.3
Sex (%) 
Female 51.2 83.9
Male 48.8 89.0
Household composition (%)
Partner/married with child(ren) 39.2 89.2
Partner/married without child(ren) 34.2 88.6
Single without child(ren) 20.1 78.2
Single with child(ren) 4.8 75.2
Other 1.7 83.1
Ethnicity (%)
Ethnic Dutch 83.0 87.2
Non-Dutch, western 7.2 82.6
Non-Dutch, non-western 3.7 74.1
Non-Dutch, origin unknown 3.3 79.6
Missing 2.8 79.8
Education (%)
Primary 12.1 76.8
Lower secondary 22.0 85.1
Upper secondary 31.1 87.5
Tertiary 28.1 90.2
Missing 6.8 84.4
Income (%)
First quintile (<€17,316) 22.5 78.0
Second quintile (€17,316-21,682) 20.2 86.1
Third quintile (€21,682-26,438) 19.6 86.0
Fourth quintile (€26,438-33,300) 19.1 89.6
Fifth quintile (>€33,300) 18.5 92.0
Missing 0.1 100.0

a Characteristics and mental health (%) represent average values over the period 2009 to 2011.
b Characteristics are weighted for age, gender, marital status, household size, urbanisation, province, part of 

the country, and month of interview. 
c The same HIS study population was involved in the analyses on all four safety measures.
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Table 2: Mean, standard deviation (SD), and percentile distribution for neighbourhood safety 

in 2004 to 2007 and change in neighbourhood safety between 2004-2007 and 2008-2011, and 

correlation between neighbourhood safety for the period 2004 to 2007 and period 2008 to 2011, 

for 2009, 2010, and 2011 respondents
Neighbourhood safetya

Predictor
General safety Absence of 

social disorder
Absence of physical 
disorder

Absence of 
victimisation

Level in 2004 to 2007 

  Mean 0.92 2.75 2.35 0.79 

  SD 0.07 0.11 0.17 0.12

  Percentilesc

    10 0.84 2.62 2.12 0.63 

    25 0.88 2.71 2.23 0.72 

    50 0.94 2.77 2.36 0.80 

    75 0.97 2.82 2.48 0.87 

    90 1.00 2.87 2.56 0.91 

Change between
2004-2007 and 2008-2011

  Mean -0.08 -0.11 -0.08 -0.08 

  SD 0.08 0.10 0.12 0.15

  Percentilesc

    10 -0.18 -0.24 -0.24 -0.26

    25 -0.12 -0.16 -0.16 -0.16

    50 -0.07 -0.10 -0.08 -0.07

    75 -0.02 -0.04 -0.00 0.02

    90 0.02 0.01 0.07 0.10

Correlationd  0.49 0.72 0.74 0.42

a Numbers are scores between 0 and 1 for perceived general safety, between 1 and 3 for social and physical 

disorder, and between 0 and 1 for absence of criminal victimisation.
c Percentiles of neighbourhood-level scores for 2009, 2010, and 2011 respondents. 

d Pearson correlation between neighbourhood safety measures for the period 2004 to 2007 and the period 

2008 to 2011, measured at the neighbourhood-level.  
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Table 2 presents the distribution of neighbourhood-level safety measures. The mean levels 

in 2008 to 2011 were on average below the mean levels in 2004 to 2007, suggesting a small 

deterioration in reported levels of all neighbourhood safety measures. Between-period 

correlations were moderate for general safety and absence of criminal victimsation, and high 

for the measures on social and physical disorder (correlation coefficients of 0.49, 0.42, 0.72, and 

0.74, respectively). For the first two measures, the moderate correlations implies a substantial 

change in the geographic pattern, with some neighbourhoods showing an improvement in their 

relative position and other neighbourhoods a deterioration. Similarly, the percentiles shows that 

there is variation between areas in the degree of change in safety over time.   

Results of regression analyses for fair/good MH (i.e. MHI-5 higher than 60) are shown in the first 

column of Table 3. For all safety measures, living in neighbourhoods characterized by higher 

average level of neighbourhood safety in the years 2004 to 2007 was associated with increased 

odds of having fair/good MH in the years 2009 to 2011. Favourable changes in average levels of 

general safety and physical disorder between the periods 2004 to 2007 and 2008 to 2011 tended 

to be positively related to the odds of having fair/good MH, although these relations could not be 

demonstrated with statistical significance. The degree of changes in social disorder and criminal 

victimisation were not related to the odds of having fair/good MH.

Results of regression analyses for good MH (i.e. MH higher than 74) are shown in the second 

column of Table 3. The results of these analyses were comparable to the results reported above. 

However, the associations of the average levels in 2004 to 2007 with MH were all weaker and 

no longer statistically significant for some safety measures. Associations with change measures 

were similar as well. One exception is that the association with change in physical disorder is 

statistically significant. 
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Table 3: Associations of mental health in 2009, 2010, and 2011 with average levels of 

neighbourhood safety in 2004 to 2007 and changes in average levels of neighbourhood safety 

between the periods 2004 to 2007 and 2008 to 2011, for all respondents and MHI-5 score 

>60 which indicates fair/good mental health and MHI-5 score >74 which indicates good MH, 

respectively
Prevalence of having fair/good mental 
health in 2009, 2010, and 2011

Prevalence of having good mental 
health in 2009, 2010, and 2011

MHI-5 score >60 MHI-5 score >74

All respondents All respondents

Predictora

Odds ratios
(95% CI)

Odds ratios
(95% CI)

General safetyb

  Level in 2004-2007 6.37 (2.62 – 15.52)* 2.68 (1.33 – 5.40)*

  Change between 2004-2007   
  and 2008-2011

1.77 (0.86 – 3.65) 1.56 (0.89 – 2.73)

Absence of social disorderb

  Level in 2004-2007 3.50 (2.07 – 5.92)* 1.71 (1.13 – 2.51)*

  Change between 2004-2007 
  and 2008-2011

1.00 (0.57 – 1.77) 1.31 (0.84 – 2.03)

Absence of physical disorderb

  Level in 2004-2007 1.96 (1.35 -2.84)* 1.32 (0.99 – 1.75)

  Change between 2004-2007 
  and 2008-2011

1.44 (0.87 – 2.38) 1.57 (1.06 – 2.30)*

Absence of victimisationb

    Level in 2004-2007 1.61 (1.35 – 1.77)* 1.28 (0.92 – 1.52)

    Change between 2004-2007 
    and 2008-2011

1.10 (0.62 – 1.42) 1.09 (0.74 – 1.35)

*The association is statistically significant by P≤0.05, two-sided. 
† The associations are statistically significantly different for men and women by P≤0.05.
a Control variables: age, sex (where applicable), household composition, ethnicity, education, and household 

income.
b One unit change corresponds to an increase by 1 on a scale from 0-1 for general safety, on a scale from 1-3 

for absence of social and physical disorder, and on a scale from 0-1 for absence of criminal victimisation.

Table 4 present results according to sex and age. Except for absence of criminal victimisation, 

the associations between neighbourhood safety in the years 2004 to 2007 and increased odds of 

having fair/good MH were statistically significantly stronger for men. The associations between 

levels of neighbourhood safety and fair/good MH tended to be stronger for older people, but the 

difference with young was not statistically significant. Favourable changes in physical disorder 

were statistically significantly positively related to the odds of having fair/good MH among 

women, but not among men. As we expected, the associations with the change measures were 
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stronger for women than men, although these differences were only statistically significant for 

social disorder. Contrary to our expectations, the associations with change measures did not 

differ by age. 

Table 4: Associations of mental health in 2009, 2010, and 2011 with average levels of 

neighbourhood safety in 2004 to 2007 and changes in average levels of neighbourhood safety 

between the periods 2004 to 2007 and 2008 to 2011, for groups of sex and age, and MHI-5 score 

>60 which indicates fair/good mental health
Prevalence of having fair/good mental health in 2009, 2010, and 2011

Men Women <60 years ≥60 years

Predictora

Odds ratios 
(95% CI)

Odds ratios 
(95% CI)

Odds ratios
(95% CI)

Odds ratios
(95% CI)

General safetyb

  Level in 2004-2007 7.82 (3.18 – 20.00)*† 5.47 (2.24 – 13.35)*† 5.88 (2.40 – 14.38)* 7.68 (3.07 – 19.25)*

   Change between  
2004-2007 and 
2008-2011

1.57 (0.51 – 4.84) 1.92 (0.76 – 4.85) 1.74 (0.73 – 4.13) 1.85 (0.52 – 6.62)

Absence of social 
disorderb

  Level in 2004-2007 3.65 (2.16 – 6.19)*† 3.38 (2.00 – 5.71)*† 3.41 (2.02 – 5.77)* 3.72 (2.19 – 6.32)*

   Change between 
2004-2007 and 
2008-2011

0.48 (0.19 – 1.20)† 1.61 (0.78 – 3.33)† 1.02 (0.51 – 2.01) 0.97 (0.35 – 2.72)

Absence of physical 
disorderb

  Level in 2004-2007 2.11 (1.45 – 3.07)*† 1.87 (1.29 – 2.72)*† 1.91 (1.31 – 2.78)* 2.10 (1.43 – 3.08)*

   Change between 
2004-2007 and 
2008-2011

0.92 (0.43 – 1.99) 1.93 (1.02 – 3.68)* 1.61 (0.88 – 2.93) 1.15 (0.49 – 2.72)

Absence of 
victimisationb

  Level in 2004-2007 1.30 (0.72 – 1.62)† 1.75 (1.56 – 1.86) *† 1.66 (1.41 – 1.81)* 1.43 (0.77 – 1.74)

   Change between 
2004-2007 and 
2008-2011

0.95 (0.07 – 1.42) 1.21 (0.65 – 1.54) 1.28 (0.82 – 1.57) 0.50 (0.00 – 1.27) 

*The association is statistically significant by P≤0.05, two-sided. 
† The associations are statistically significantly different for men and women by P≤0.05.
a Control variables: age, sex (where applicable), household composition, ethnicity, education, and household 

income.
b One unit change corresponds to an increase by 1 on a scale from 0-1 for general safety, on a scale from 1-3 

for absence of social and physical disorder, and on a scale from 0-1 for absence of criminal victimisation.
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DISCUSSION

Key Findings

This study investigates whether MH is related not only with recent levels of neighbourhood 

safety, but also with changes over time in safety. Living in neighbourhoods with more favourable 

average levels of general safety, social and physical disorder, and criminal victimisation in the 

period 2004 to 2007 was associated with higher odds of having better MH in 2009 to 2011. 

Moreover, average improvement in physical disorder in recent years was positively related to 

higher odds of having good MH. A similar positive association was observed with recent changes 

in general safety, although not with statistically significance. Positive relationships were not 

observed for social disorder and criminal victimisation. Improvement in physical disorder was 

positively related to higher odds of having fair/good MH among women, but not among men. No 

such variation was observed according to age.

 

Strengths and limitations of the study

To our knowledge, this study is the second one to examine the impact of changes in 

neighbourhood safety on MH. Until now, only Blackman et al. (2001) have examined the effect 

of changes – in their case for one single area. The data we used had a number of strengths. Four 

different neighbourhood safety measures were investigated. MH was measured by the widely 

used MHI-5 questionnaire, which is a validated and reliable measure of MH status.56 Low MH 

as is measured with the MHI-5 is strongly correlated with the prevalence of mental disorders 

as diagnosed by psychiatrists.57-59 Finally, we have avoided “same-source bias”60 by measuring 

neighbourhood safety among a different sample of residents than the sample of respondents 

who were questioned about their MH.

We modeled change in neighbourhood safety between two periods (i.e. years 2004 to 2007 

and 2008 to 2011) in relation to MH in 2009 to 2011. We would have preferred to measure MH 

only in 2011, because the measured changes in neighbourhoods were completed by that time. 

However, because of lack of statistical power, we had to include 2009 and 2010 respondents 

as well in the measurement of MH. We performed sensitivity analyses that included only 2011 

respondents. The results obtained by these analyses were similar to the results reported in this 

paper (see Appendix Table 2), except that – as expected with this smaller sample - a few more 

associations were not statistically significant. 

The neighbourhood-level safety measures were based on substantial number of respondents 

per neighbourhood (Appendix Table 1). Still, the survey samples for specific neighbourhoods 
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may have changed over time with regard to socio-demographic factors or other personal 

characteristics related to perceived safety. Random and non-random changes may have biased 

observed changes in perceived neighbourhood safety. Random bias in the measurement 

of change in safety may have resulted in underestimation of the relationship between these 

changes and MH. We aimed to reduce non-random bias by adjusting the analyses for many 

socio-demographic factors. However, we could not adjust for other factors potentially related to 

safety perception, such as personality. Future studies on changes in neighbourhood safety can 

reduce such bias by using larger interview surveys, longitudinal designs or objective measures of 

neighbourhood safety. 

Comparison with other studies 

Findings for total populations

The results of previous studies on the relationship between neighbourhood safety and MH 

have been quite consistent, with most studies reporting a positive association between MH and 

neighbourhood safety (including neighbourhood order). All studies, except for Blackman et al. 

(2001), have measured neighbourhood safety at one moment in time. Our results concur with 

these studies in that we also observed positive associations between MH in 2009-2011 and the 

levels of four neighbourhood safety measures in 2004-2007. 

Our results regarding changes in neighbourhood safety can only be compared to the findings of 

Blackman et al. (2001). They reported that improvement in general safety was associated with 

improvement in community MH, while improvement in burglary in the past year was unrelated 

to improvement in MH. These findings are in line with our results that improvement in general 

safety (but not the improvements in non-victimisation) tended to be positively associated with 

MH. Associations MH and improvements in physical and social disorder have not been reported in 

other studies to date. 

Differences according to sex and age 

Several studies have suggested that neighbourhood safety may impact more severely on women 

and older adults.45-47,49 Still, very few studies have examined sex16,45 and age45 differences in the 

impact of neighbourhood safety on MH. The fact that we found the association with level to be 

stronger for older people is consistent with the findings of Whitley and Prince (2005). It is important 

to note, however, that we did not observed such age differences for the change measures.

In general, we found the association with levels of neighbourhood safety to be stronger among 

men, while association with change in safety tended to be stronger among women. Also the 
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findings of earlier studies regarding sex differences are inconsistent.16,45 More research is needed 

to unravel potential sex and age specific differences in the relationship between neighbourhood 

safety and MH.  

Explanations 

Why do we find MH to be more strongly related to levels of neighbourhood safety than to changes 

in safety? Selective migration is a potential bias if individuals with low socio-economic status or 

less capabilities come to live in disadvantaged neighbourhoods. Deprived neighbourhoods have 

higher levels of physical and social disorder, and crime.61,62,63 Furthermore, individuals with low 

socio-economic status and other disadvantages are more likely to have poor MH than those 

with high socio-economic status (Table 1).64 Cross-sectional studies with a one-time measure of 

neighbourhood safety are especially susceptible to such bias.65 Selective migration may therefore 

explain in part the strong relationships between levels of neighbourhood safety and MH. 

Associations with changes in neighbourhood safety (with control for baseline levels of safety) 

may be less vulnerable to such bias. Such bias would occur if people with poor mental health 

tend to migrate not just to deprived areas, but in particular to declining areas. This possibility 

calls for further research on the relation between MH and migration.   

Why did we found MH to be related to changes in physical disorder rather than to other measures of 

neighbourhood safety, including victimisation? The influence of changes in neighbourhood safety 

on MH may depend on the visibility of the neighbourhood changes. Changes in physical disorder 

(e.g. more or less graffiti and litter) will be visible for a much larger part of the neighbourhood 

population than changes in victimisation. Information on the latter might limited to the circle of 

friends and neighbours around the victimized. Furthermore, changes in criminal victimisation 

following neighbourhood safety interventions, might not lead to parallel changes in perception 

or fear of crime. On the contrary, some measure such as increase policy presence might make 

residents be more aware of safety problems and feel less secure in their neighbourhood. As fear 

of crime is a mechanism between criminal victimisation and MH,10 an increase in fear of crime 

can lead to poorer instead of better MH at neighbourhood levels. 

Why did we not found a stronger impact of neighbourhood safety on MH for older individuals? 

Even though older people are exposed for a longer time to a particular neighbourhood 

environment and their most prominent environment are the neighbourhood environment, many 

old people have physical or psychological limitations which may hinder them from exposure of 

the neighbourhood environment. 
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Implications

Our results provide some additional support for a causal relationship between physical disorder 

and MH. They suggest that tackling physical disorder in neighbourhoods might increase the 

number of neighbourhood residents with a better MH. Likewise, we obtained evidence, although 

less strong, to suggest that changes in the general safety may positively affect the MH of residents. 

Furthermore, our findings indicate that women may be more responsive than men. On the other 

side of the coin, weak and inconsistent associations of MH with changes in criminal victimisation 

and social disorder, respectively, raises questions on the causality of the relationship between 

these neighbourhood safety measures and MH that are observed in cross-sectional analyses. 

Future research should aim to replicate these findings by assessing MH in relationship to changes 

in neighbourhood-level safety other cities or countries. Strong evidence of causality could be 

obtained in longitudinal study design that carefully measures changes both in neighbourhood-

level safety and in individual-level MH. The measurement of changes in safety can be improved 

by adding objective assessments of neighbourhood safety, and by linking these change to specific 

policy interventions.
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Appendix Tabel 1: Number of respondents in the two safety surveys with the number of 

neighbourhoods for the period 2004 to 2007 and the period 2008 to 2011

Number of respondents
Number of neighbourhoods in 
period 2004-2007 

Number of neighbourhoods in 
period 2008-2011

15-19 74 53
20-29 375 203
30-39 319 295
40-49 141 216
50-59 59 124
60-69 33 59
70-79 17 36
80-89 11 19
90-99 7 14
100-109 6 5
110-119 2 9
120-129 0 6
130-139 0 4
140-148 0 1
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Appendix Table 2: Associations of mental health in 2009, 2010, and 2011, respectively, with 

average levels of neighbourhood safety in 2004 to 2007 and changes in average levels of 

neighbourhood safety between the periods 2004 to 2007 and 2008 to 2011, for all respondents
Prevalence of having fair/good mental health in 2009, 2010, and 2011

All respondents 2009
(N=3,011)

All respondents 2010
(N=3,693)

All respondents 2011
(N=3,297)

Predictora

Odds ratios 
(95% CI)

Odds ratios 
(95% CI)

Odds ratios 
(95% CI)

General safetyb

  Level in 2004-2007 2.80 (0.53 – 14.92) 26.89 (6.09 –118.64)* 3.48 (0.66 – 18.25)

  Change between 2004-2007   
  and 2008-2011

1.23 (0.31 – 4.86) 2.59 (0.80 – 8.37) 1.87 (0.48 – 7.25) 

Absence of social disorderb

  Level in 2004-2007 1.72 (0.62 – 4.74) 4.67 (1.88 – 11.60)* 5.75 (2.26 – 14.59)*

  Change between 2004-2007 
  and 2008-2011

1.59 (0.55 – 4.61) 1.12 (0.44 – 2.86) 0.60 (0.21 – 1.72)

Absence of physical disorderb

  Level in 2004-2007  1.30 (0.66 – 2.56) 2.24 (1.20 – 4.20)* 2.68 (1.33 – 5.38)*

  Change between 2004-2007 
  and 2008-2011

2.24 (0.88 – 5.72) 0.96 (0.42 – 2.21) 1.71 (0.66 – 4.40)

Absence of victimisationb

    Level in 2004-2007  1.42 (0.41 – 1.79) 1.74 (1.38 – 1.89)* 1.61 (1.02 – 1.85)*

    Change between 2004-2007 
    and 2008-2011

1.38 (0.62 – 1.72) 0.90 (0.00 – 1.47) 1.07 (0.00 – 1.57)

*The association is statistically significant by P≤0.05, two-sided.
a Control variables: age, sex, household composition, ethnicity, education, and household income.
b One unit change corresponds to an increase by 1 on a scale from 0-1 for general safety, on a scale from 1-3 

for absence of social and physical disorder, and on a scale from 0-1 for absence of criminal victimisation.


