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ABSTRACT 
The aim of this study was to examine whether changes over time in reported 
area crime and perceived area safety were related to self-rated general health 
and physical activity (PA), in order to provide support for a causal relationship 
between social safety and health. Additionally, we investigated whether social 
cohesion protects the residents against the negative impact of unsafe areas on 
health and PA. Multilevel logistic regression analyses were performed on Dutch 
survey data, including 47,926 respondents living in 2974 areas. An increase in 
area level unsafety feelings between 2009 and 2011 was associated with more 
people reporting poor general health in 2012 in that area, but was not related to 
PA. Changes in reported area crime were not related to either poor general 
health or PA. The social cohesion in the area did not modify the effect of 
changes in social safety on health and PA. The results suggest that tackling 
feelings of unsafety in an area might contribute to the better general health of 
the residents. Because changes in area social safety were not associated with 
PA, we found no leads that such health benefits were achieved through an 
increase in physical activity. 

1. INTRODUCTION 
Over the past 20 years, the neighbourhood has gained importance in public health 
research. Neighbourhoods emerged as potentially relevant contexts for health, since 
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their physical and social characteristics could plausibly affect health over and above 
individual risk factors, such as lifestyle factors (Diez Roux and Mair, 2010, p. 125). 
Compared to the physical environment, research on the social characteristics of the 
neighbourhood and their effect on health and behaviour is less common (Diez Roux 
and Mair, 2010 and Sampson, 2003). One social characteristic that has received some 
attention in relation to health is the social safety of the neighbourhood. In some 
studies, social safety has been associated with depression and depressive symptoms 
and worse physical health, but the findings are inconclusive (Diez Roux and Mair, 
2010,Lovasi et al., 2014, Polling et al., 2014 and Lorenc et al., 2012). 
Social safety can be divided into objective and subjective safety. Objective safety 
refers to the occurrence of criminal offences, such as theft or burglary. Subjective 
safety reflects the perception of social safety and encompasses fear or anxieties 
caused by real or assumed threats. In criminology, subjective safety is commonly 
divided into a cognitive component, an emotional-affective component, and a 
behavioural component (Hardyns and Pauwels, 2010a). The cognitive component 
refers to the risk perception of personally becoming a victim. The emotional 
affective-component refers to feelings of unsafety and fear of crime. Fear of crime 
can be considered a specific type of unsafety feeling that solely focuses on the fear of 
becoming a victim of crime while unsafety feelings in general may include other 
fears or anxieties concerning neighbourhood problems, such as vandalism, street 
harassment or youth hanging around (Skogan and Maxfield, 1981 and Hardyns and 
Pauwels, 2010a). The behavioural component refers to avoidance behaviour due to 
crime (Hardyns and Pauwels, 2010a and Oppelaar and Wittebrood, 2006). We will 
focus in this study on the occurrence of crime as a proxy for objective 
neighbourhood safety, and on the emotional component of subjective safety, because 
unsafety feelings and fear of crime are considered important factors influencing 
health (Lorenc et al., 2012). 
Two pathways are commonly distinguished between neighbourhood crime, unsafety 
feelings, and health. The psychosocial mechanism is the most frequently mentioned 
pathway (Chandola, 2001). Crime and feeling unsafe induce stress, which negatively 
impacts mental and physical health (Chandola, 2001). It is further hypothesized that 
neighbourhood crime and unsafety feelings affect physical activity (PA) negatively. 
People may limit their outdoor activities because they feel unsafe there (McGinn et 
al. 2008). The empirical evidence for this latter mechanism is, however, inconsistent 
(Lorenc et al., 2012, Foster and Giles-Corti, 2008 and Mason et al., 2013). 
A third proposed pathway between social safety and health is that crime and unsafety 
feelings may result in mistrust of others, forming a barrier for social interactions 
among neighbours (Stafford et al., 2007) and the creation of social cohesion, which 
could be detrimental to health as well (Kawachi and Berkman, 2000 and Diez Roux 
and Mair, 2010). On the other hand, it has been theorized that the level of social 
cohesion in a neighbourhood may reduce the development of feelings of unsafety in 
the presence of crime because people feel protected and less vulnerable (Ross and 
Jang, 2000 and Lorenc et al., 2012). In other words, the social cohesion of the 
neighbourhood might affect the impact of crime on the development of unsafety 
feelings. Based on this argument, we hypothesize that neighbourhood social cohesion 
might protect against the presumed, negative health impact of neighbourhood crime 
and unsafety feelings on health and PA. In socially cohesive neighbourhoods 
residents might feel supported by their neighbours, which lowers the stress-inducing 
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effect of neighbourhood crime and feelings of unsafety, resulting in better self-rated 
health and more PA. 
So far, the evidence on the negative impact of neighbourhood social safety on health 
is based largely on cross-sectional studies. If neighbourhood crime and 
neighbourhood unsafety feelings determine the health of residents, we would expect 
changes over time in the neighbourhood social safety to affect health (Bambra et al., 
2010). To our knowledge, no study has yet examined whether changes over time in 
the neighbourhood social safety affect the general health of residents. In case of PA, 
a few studies have considered the effect of changes over time in neighbourhood fear 
of crime. A recent Dutch study found favourable changes in fear of crime to be 
borderline statistically significantly associated with more residents being physically 
active (Jongeneel-Grimen et al., 2014). An Australian study reported an increase in 
fear of crime negatively influenced people’s walking behaviour (Foster et al., 2014). 
A more comprehensive measure of social safety than just fear of crime could provide 
a clearer understanding of the relation between neighbourhood safety and physical 
activity. Furthermore, objective crime and subjective safety feelings are not strongly 
interrelated and, therefore, seem to represent two different aspects of social safety 
that may have a different impact on people’s health and lifestyle (Lorenc et al., 
2012). We will therefore study the impact of neighbourhood crime and unsafety 
feelings separately, and we will employ several measures of neighbourhood unsafety 
feelings. 
In summary, the aim of this paper is to examine the causal relation between 
neighbourhood social safety and self-reported health and PA, and the protective 
effect of social cohesion herein. We will examine the effect of social safety on both 
self-rated health and PA, in order to respectively examine the psychosocial and the 
health-related behavioural mechanisms. The following research questions are 
addressed: Are neighbourhood crime and unsafety feelings associated with self-rated 
health and PA? Are changes over time in neighbourhood crime and unsafety feelings 
related to general health and PA? Do the presumed adverse effects of increasing 
neighbourhood unsafety on general health and PA vary by the level of social 
cohesion in the neighbourhood? 

2. METHODS 

2.1. Study population 
Health and PA data and individual characteristics were obtained from the cross-
sectional Dutch Housing Survey 2009 and 2012 (WoON), conducted by Statistics 
Netherlands (CBS). WoON is a nationwide, triennial survey of non-institutionalized 
adults (18 years and older). A stratified sample was drawn, covering municipalities 
nationwide. Data were collected through telephone, Internet, and face-to-face 
interviews. In total, 78,000 respondents completed the survey in 2009 (response rate 
58%) and 69,330 in 2012 (response rate 63%). We selected respondents from the 
WoON 2012 survey who had lived at their current address since at least 2009 in 
order to examine the health effect of exposure to safety issues measured in 2009 and 
2011. 
The safety and cohesion measures were derived from repeated cross-sectional data 
from the Dutch Integral Safety Monitor 2009 and 2011 (Integrale 
Veiligheidsmonitor), conducted by Statistics the Netherlands (CBS). The Safety 
Monitor is a nationwide survey of non-institutionalized persons aged 15 years and 
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older that monitors the safety, liveability, and victimization in the Netherlands. A 
stratified sample covering municipalities nationwide was drawn. Residents 
participated in the survey via either the Internet or a written questionnaire. Non-
responders were approached again by telephone or face-to-face. A total of 198,122 
and 223,944 respondents completed the survey in 2009 and 2011 respectively 
(response rate 40% in 2009 and 43% in 2011). We selected respondents of 18 years 
and older (N=192,015 in 2009 and N=216,840 in 2011; mean of 57.1 to 73.6 
observations per area) to match the data with the WoON dataset containing the health 
data. The safety scores constructed from the Safety Monitor were combined with the 
health data by using the 4-digit postal code of the address of the respondents. 
In total, 47,926 respondents living in 2974 areas (74% of the Dutch postal-code 
areas) were included in the analyses. 

2.2. Measures 

2.2.1. Self-rated general health and PA 
Self-rated general health was measured by the single-question item: ‘In general, how 
do you rate your health?’ Using a 5-point Likert-scale, answers ranged from ‘very 
good’ to ‘very bad’. Because the answers were highly skewed, and in order to make 
the outcome measure comparable to other international studies as well, we 
dichotomized the answers into (very) good versus less than good. Self-rated general 
health has consistently proven to be an independent predictor of mortality (Idler and 
Benyamini, 1997) and morbidity (Simon et al., 2005). 
The physical activity of the respondents was determined by the single question: 
‘How many hours per week do you spend on physical activity or sports?’ Recent 
Dutch studies that used the same data showed that the neighbourhood environment 
affected whether or not people were physically active, but not the amount of time 
people exercised (Jongeneel-Grimen et al., 2013 and Jongeneel-Grimen et al., 2014). 
Therefore, we dichotomized PA and studied physical inactivity, defined as 0 hours of 
physical activity or sports per week. 

2.2.2. Area-level social safety 
In this study, we calculated aggregated social safety scores at the neighbourhood 
level, defined by the 4-digit postal code area. Criminological studies have shown 
variations in area crime and safety-related outcomes to be most pronounced at the 
neighbourhood level, as compared to larger geographic scales, such as the 
municipality level (Hardyns and Pauwels, 2010b and Oberwittler and Wikström, 
2009). The Dutch four-digit postal code comprises, on average, around 4,000 
residents. The area surfaces of the four-digit postal code areas range between 1 and 
8 km2, depending on population density. 
We measured two components of area social safety: area crime and area unsafety 
feelings. A crime frequency score was composed by summing the answers of 
respondents to five questions concerning the frequency of specific crime events in 
their neighbourhood: bicycle theft, theft from cars, threats, burglary and muggings. 
Possible answers were ‘often’, ‘sometimes’ and ‘(almost) never’. 
Unsafety feelings were measured by three questions: ‘Do you ever feel unsafe in 
your neighbourhood?’ (answers: ‘yes’, ‘no’), ‘How often do you feel unsafe when 
you walk in your own neighbourhood at night?’, and ‘Do you ever feel unsafe in 
your own home?’ (answers: ‘often’, ‘sometimes’ and ‘(almost) never’). The three 
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indicators were dichotomized in order for the score at the area-level to reflect the 
number of people that felt unsafe (no matter how often) rather than the degree of 
unsafety feelings (sometimes or often). If more people in the area felt unsafe, then 
the chance that residents are exposed to neighbours who felt unsafe was larger than 
when just a few people felt very unsafe. We therefore argue that the number of 
people that feel unsafe in a certain area is more important for the general health of all 
residents than the extent of their feelings of unsafety. We analyzed the three 
questions separately in order to investigate in which situations unsafety feelings were 
most relevant for health and PA. The questions about feeling unsafe included 
references to specific spatial and temporal contexts, which were important in 
assessing perceived safety issues accurately (Evans and Fletcher, 2000). To 
aggregate our social safety measures to the area level we conducted ‘ecometrics’ 
analyses (see the paragraph below on ecometrics-based measures of the area-level 
characteristics). 
Changes in area crime frequency and unsafety feelings between 2009 and 2011 were 
computed by subtracting each area score in 2009 from that of 2011. Additionally, we 
divided the change scores into four equally sized groups (quartiles) to accommodate 
the analyses of a nonlinear relationship with the health outcomes. A higher quartile 
reflected increased levels of area crime frequency or unsafety feelings. Because the 
change rate between 2009 and 2011 is not similar for each safety indicator, the 
quartiles can represent different change groups (see Table 1). This is also reflected in 
the labels of the quartiles in Table 3. 

[TABLE 1] 

[TABLE 2] 

[TABLE 3] 

2.2.3. Area-level social cohesion 
Social cohesion data were obtained from the 2009 IVM dataset and were measured 
by summing the answers to the following four statements concerning the social 
connectedness between neighbours: ‘The people in this neighbourhood hardly know 
one another.’, ‘The people in this neighbourhood are friendly to one another.’, ‘I live 
in a cosy neighbourhood with much solidarity.’, ‘I feel at home with the people 
living in this neighbourhood.’ (Statistics Netherlands, 2010). Using a 5-point Likert 
scale, answers ranged on from ‘totally disagree’ to ‘totally agree’. We recoded the 
negatively stated items so that a higher score meant more social cohesion. Again, 
aggregated scores for social cohesion were created using ecometrics. 

2.2.4. Ecometric-based measures of the area-level characteristics 
Following the work of Raudenbusch and Sampson (1999), we conducted ecometrics 
analyses to calculate the social safety scores for each postal code area. Ecometrics 
takes into account differences in the number of respondents per area and the 
individual characteristics of these respondents between areas, as well as the 
interdependence of the answers to the questions per respondent. We adjusted the 
aggregated measures for five individual characteristics that can influence the 

http://www.nivel.eu/


Ruijsbroek, A., Droomers, M., Groenewegen, P.P., Hardyns, W., Stronks, K. Social safety, 
general health and physical activity: changes in neighbourhood safety and the role of social 
cohesion. Health and Place: 2015, 31, 39-45 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

perception of area crime and the feelings of unsafety, i.e. sex, age, educational level, 
ethnicity, and number of household members. To aggregate the crime frequency 
measure and social cohesion measure, three-level (items, respondents, and area-
level) ordinal regression models were used. The measurements of unsafety feelings 
were aggregated using two-level (respondent and area-level) logistic regression 
models. The scores were calculated on the link scale. We estimated Generalized 
Linear Mixed Models (GLMM), in which the linear mixed model is related to the 
outcome variable via a link function. The link function depends on the distributional 
assumptions of the outcome variable. For the ordinal regression models this is the 
cumulative logit function and the for the logistic regression models this is the logit 
function. The area level social safety scores are characterized by the best linear 
unbiased predictors (BLUPS), which are based on parameter estimates in the linear 
mixed model (Hartzel et al., 2001 and McCulloch and Searle, 2004). Correlations of 
the different social safety measures are provided in Table 1. 

2.2.5. Confounders 
The following individual characteristics were used as control variables: sex 
(male/female), age (continuous variable), highest achieved educational level (no 
education/only primary school, lower secondary, upper secondary, tertiary), 
household composition (partner/married, no child(ren); partner/married with 
child(ren); single, no child(ren); single with child(ren); other), ethnicity (ethnic 
Dutch, non-Dutch Western origin, non-Western origin), and disposable household 
income (continuous variable). Ethnicity and disposable household income were 
derived from the national population registry and the national tax registration from 
Statistics Netherlands, respectively. At the area-level, we controlled for urbanicity. 
Urban areas are usually regarded as less safe than rural areas (Oppelaar and 
Wittebrood, 2006), and people living in urban areas exhibit poorer health in general 
(Verheij, 1995). By controlling for urbanicity, we made sure that the relation 
between area safety and health was not assigned to the level of urbanicity. The 
measurement of urbanicity, provided by Statistics Netherlands, was based on the 
number of addresses per km2 of the municipality and translated into a 5-point scale. 
Higher values indicate higher urbanicity. 

2.3. Data analyses 
Multilevel models were used to take into account that respondents (level 1) cluster in 
areas (level 2). All regression models included sex, age, ethnicity, educational level, 
and household composition as individual-level control variables and urban density as 
an area-level control variable. First, we separately examined the relation between 
area crime/area feelings of unsafety in 2009 and less than ‘good’ self-rated health 
and physical inactivity in 2012, using multilevel random intercept logistic regression 
analyses. Next, we analyzed whether changes in area crime frequency and area 
feelings of unsafety between 2009 and 2011 were related to self-rated health and 
physical activity in 2012. In this way, we tested the experiment criterion for 
causation from Bradford Hill (1965) in which ‘a change in exposure should affect the 
frequency of the associated event’. To see if changes in crime and safety feelings 
influenced health and physical activity in 2012, independent of the crime level and 
level of safety feelings at baseline, we adjusted for area crime and safety feelings in 
2009. For the same reason, we adjusted for area-level health status and physical 
activity in 2009. Finally, we investigated whether the association between changes in 
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social safety and health/PA varied with the level of social cohesion in an area by 
including an interaction between changes in social safety and social cohesion in the 
final model. Analyses were carried out using R, version 2.15.1 and SPSS version 20. 

2.4. Results 

2.4.1. Social safety in 2009 in relation to poor general health and physical inactivity 
in 2012 
The general health and PA of residents differed between areas. The intraclass 
coefficients (ICC) for general health and PA were, respectively 4.18 and 3.23. This 
means that 4.2% of the variation in health and 3.2 % of the variation of PA was 
associated with the area level. 
Living in an area characterized by higher area crime in 2009 was statistically 
significantly associated with a higher prevalence of poor general health and 
borderline significantly associated with more residents being physically inactive in 
2012 (Table 2). The larger the proportion of the population who reported feeling 
unsafe in the neighbourhood in general or at night in 2009, the more the residents 
reported poor general health or physical inactivity in that area in 2012. Furthermore, 
areas where a larger proportion of residents reported feeling unsafe in the home were 
statistically significantly more likely to have more residents with poor general health, 
but not more physically inactive residents (Table 2). In all cases, area crime and 
unsafety feelings were more strongly related to poor self-rated general health than to 
physical inactivity (Table 2). 

2.4.2. Change in social safety in relation to poor general health and physical 
inactivity 
On the average, area-level unsafety feelings at home and in the neighbourhood in 
general increased between 2009 and 2011, while area-level unsafety feelings in the 
neighbourhood at night and area crime slightly decreased during this period (Table 
1). 
There was no linear relation between changes in social safety and health and physical 
inactivity, so we have only presented the results on changes in social safety divided 
into quartiles in Table 3. Areas with the highest increase in unsafety feelings in the 
neighbourhood in general had a higher prevalence of poor general health in 2012 
compared with areas that experienced the highest decrease in unsafety feelings 
(Table 3). Areas with a moderate or high increase in unsafety feelings at home also 
showed a higher prevalence of poor general health compared to areas with the 
highest decrease in unsafety feelings at home. There was no statistically significant 
relation between changes in unsafety feelings at night and poor general health. In 
case of physical inactivity, areas with the highest increase in unsafety feelings at 
home showed a significantly higher prevalence of physical inactivity compared to 
areas with the highest decrease in unsafety feelings at home (Table 3). Changes in 
the other area-level unsafety feelings indicators were not associated with physical 
inactivity. Changes in reported area crime frequency between 2009 and 2011 were 
not statistically significantly related to either poor general health or physical 
inactivity in 2012 (Table 3). 

2.4.3. Change in social safety, social cohesion, and the relation with poor general 
health and physical inactivity 
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The relation between changes in area crime and general health and PA did not differ 
by the level of social cohesion in the neighbourhood (Table 3). The relation between 
changes in area-level feelings of unsafety in the neighbourhood in general, at night, 
or at home and general health and PA did not differ by the level of social cohesion of 
the neighbourhood either (Table 3)1. 

3. DISCUSSION 
Whereas people living in areas with lower social safety in 2009 showed poorer 
general health and physical inactivity in 2012, changes over time in social safety 
were only partially related to poor general health and not to physical inactivity. 
Inhabitants of areas that experienced an increase in feelings of unsafety reported 
more poor health, but physical inactivity levels were not affected. Additionally, an 
increase in the area crime frequency was unrelated to either poor health or physical 
inactivity. The strength of the association between changes in area social safety and 
poor health or physical inactivity did not differ by the level of social cohesion. 
Further elaboration of the results requires consideration of the strengths and 
limitations of this study. Strength of our study is the use of different data sources for 
exposure (area crime frequency and perceived area unsafety) and outcome measures 
(self-rated general health and physical activity), thereby limiting same-source bias 
(MacLeod et al., 2002). In addition, our data is nationwide and includes almost 90% 
of the postal code areas in the Netherlands, making it unlikely that our results are 
influenced by selective sample bias. In addition, we used ecometrics to compute area 
social safety, which is a more reliable way to calculate area-level indicators than the 
‘traditional’, more simple calculation of an average for each neighbourhood based on 
individual information. One of this study’s limitations is that the period we used for 
studying changes in social safety was relatively short. However, although the period 
was short, we measured changes in area social safety and were therefore able to 
study its impact on health. The observation time to detect the health impact of 
changes in social safety was short as well. Nevertheless, we selected health and 
lifestyle outcomes that can react relatively quickly, thereby limiting the chance that 
the lag-time in our study was too short to demonstrate an effect. Furthermore, we did 
observe an impact of changes in unsafety feelings on general health, and therefore 
believe that the limited period was not a major obstacle in our analyses and that our 
results indeed reflect a lack of impact of changes in social safety on PA. Second, we 
assumed that the 4-digit postal code area reflected the respondent’s neighbourhood, 
while the 4-digit postal code is in fact an administrative unit and may not reflect the 
resident’s perception of their neighbourhood. Most likely, the postal code units, with 
on average 4,000 residents, are larger than the areas residents consider their 
neighbourhood. This is specifically the case outside the cities, where one postal-code 
unit can sometimes include a complete (small) village. We attempted to adjust for the 
urban-rural differences in postal-code areas, by adding urbanicity to the statistical 
analyses. However, if the geographical level on which the mechanisms between 
social safety and health or PA took place is smaller than the postal code level, we 
might have miscalculated the association between social safety and health or PA. 
This could particularly be an issue for the exposure to area level feelings of unsafety. 
People have to talk with each other about their feelings of unsafety in order to expose 
one another. Because it is likely that people interact more with residents who live 
nearby (direct neighbours, residents who live in close proximity), smaller 
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geographical units could arguably be more appropriate to study the health impact of 
area-level unsafety feelings. Unfortunately, smaller geographical units were not 
available for this study. Third, we would have preferred to include police crime 
registrations in addition to the reported crime we obtained from the survey data, but 
this information was not available at the postal code level. Official recorded crime 
rates and perceived crime are not strongly correlated (McGinn et al., 2008 and Taylor 
and Shumaker, 1990) and may have a different impact on health (Lovasi et al., 
2014 and McGinn et al., 2008). Even though we controlled for individual differences 
in reported crime frequency by using ecometrics, including crime registries would 
have provided us with a more comprehensive measure of objective neighbourhood 
social safety. We, therefore, cannot draw firm conclusions on the impact of changes 
in objective crime rates on health and PA. Furthermore, future studies might want to 
include cognitive and behavioural components of subjective social safety as well, in 
addition to the emotional component used in this study. Fourth, our measure of 
physical activity did not include reference to the place of activity. It is therefore 
likely that this measurement includes activities outside the neighbourhood as well, 
and this might have contributed to a weaker relation between PA and neighbourhood 
safety. Finally, the indicator ‘unsafety feelings at home’, which we used as an 
environmental characteristic, may partly reflect unsafety feelings related to other 
problems than those in the neighbourhood, such as domestic violence. If that is the 
case, we unjustly interpret the health impact of changes in feeling unsafe at home as 
an effect of neighbourhood safety. Because we cannot exclude this possibility, the 
findings concerning this safety indicator should be interpreted with some caution. 
Unfortunately, no information on the household level was available in our dataset to 
further investigate the importance of this level for health. 
Overall, we found evidence that changes in area social safety may be more relevant 
to general health than to PA. This is in contrast to cross-sectional studies that, on 
several occasions, reported associations between social safety and PA as well (Diez 
Roux and Mair, 2010 and Lorenc et al., 2012). Although we found a relation between 
area-level unsafety feelings in 2009 and physical inactivity in 2012, there was no 
longer a relation between physical inactivity and area-level unsafety feelings when 
we looked at changes over time in area-level unsafety feelings. We did not find a 
relation between changes in area crime frequency and PA either. In other words, our 
results do not support a causal relationship between area social safety and PA. This 
questions the relevance of the behavioural mechanism. Another Dutch study by 
Jongeneel-Grimen et al. (2014) reported a weak, borderline significant association 
between a decrease over time in neighbourhood fear of crime and increased 
prevalence of PA. An Australian study, reported that an increase in fear of crime 
influenced people’s walking behaviour negatively (Foster et al., 2014). Both studies 
used a different indicator of social safety than we did, namely fear of crime, which 
makes the results less comparable. Future research might want to incorporate various 
measures of area-level safety feelings to further study the effect of perceived area 
social safety on physical activity. 
We only reported a significant relation between general health and changes in area-
level safety feelings and not between general health and changes in area crime 
frequency. This fits the findings of Blackman et al. (2001), who found that increases 
in the residents’ feelings of safety in the neighbourhood were beneficial for 
community mental health. It, however, does not fit in with the study by Browning et 
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al. (2012). They reported that increases in neighbourhood crime were associated with 
elevated C-reactive protein (CRP), which is considered a bio measure of risk for poor 
health. If replicated in future studies then our findings suggest that area-level safety 
feelings are causally related to health and area crime is not, suggesting that reducing 
feelings of unsafety is an important strategy to improve population health and that it 
is not enough to address only area crime. 
Changes in area-level feelings of unsafety in the neighbourhood in general was 
related to self-rated health, but not changes in area-level feelings of unsafety in the 
neighbourhood at night. Possibly, area level unsafety feelings in the neighbourhood 
in general – thus also during the day – might be more threatening to residents than 
unsafety feelings at night, which can be experienced as a less safe time-period 
anyhow. This could clarify why feelings of unsafety in general among the residents 
in an area are related to health, but not area-level unsafety feelings specifically at 
night. 
We found that social cohesion does not protect against the negative health 
consequences of increasing unsafety in the area. A Canadian study suggested that 
this might be the result of the fact that areas having high levels of social cohesion, as 
well as, concurrently, high crime levels or unsafety feelings do not exist in real life 
(Dupéré and Perkins, 2007) and can therefore not be studied. We found, however, 
that the areas with the highest levels of social cohesion were actually those with the 
highest increase in crime (not shown), therewith refuting the assumption made by 
Dupéré and Perkins. 
The lack of a protective effect of strong social cohesion against the negative health 
consequences of increasing unsafety in the area does not mean that social cohesion is 
irrelevant in the context of social safety and health. As mentioned in the introduction, 
it has been suggested that area unsafety may limit the creation of social cohesion in a 
neighbourhood, and several criminological theories mention social cohesion as a 
determinant of neighbourhood crime and perceived unsafety (Skogan, 
1990; Sampson et al., 1997). Perceived unsafety could then be a pathway between 
social cohesion and health (De Jesus et al., 2010 and Baum et al., 2009). 

4. CONCLUSION 
This study provides support for a causal relationship between area-level unsafety 
feelings and self-rated health. The absence of an effect of changes in area crime 
frequency on health and PA questions the causality of the relationship between crime 
and health that has been observed in cross-sectional studies. We found no support for 
a relation between social safety and health through the mechanism of limiting PA. 
Furthermore, social cohesion did not protect against the detrimental health effect of 
area unsafety. The results reported here suggest that tackling unfavourable changes 
in the resident’s feelings of area unsafety might contribute to better general health. 
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