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Background: Growing evidence indicates that the residential neighbourhood contributes to the complex aetiology
of mental disorders. Although local crime and violence, key neighbourhood stressors, may be linked to mental
health through direct and indirect pathways, studies are inconclusive. This systematic review and meta-analysis
aimed to synthetize the evidence on the association between neighbourhood crime and individual-level mental
health problems.

Method: We searched 11 electronic databases, grey literature and reference lists to identify relevant studies
published before September 14, 2020. Studies were included if they reported confounder-adjusted associations
between objective or perceived area-level crime and anxiety, depression, psychosis or psychological distress/
internalising symptoms in non-clinical samples. Effect measures were first converted into Fisher’s z-s, pooled
with three-level random-effects meta-analyses, and then transformed into Pearson’s correlation coefficients.
Univariate and multivariate mixed-effects models were used to explore between-study heterogeneity.

Results: We identified 63 studies reporting associations between neighbourhood crime and residents’ mental
health. Pooled associations were significant for depression (r = 0.04, 95% CI 0.03-0.06), psychological distress
(r = 0.04, 95% CI 0.02-0.06), anxiety (r = 0.05, 95% CI 0.01-0.10), and psychosis (r = 0.04, 95% CI 0.01-0.07).
Moderator analysis for depression and psychological distress identified stronger associations with perceived
crime measurement and weaker in studies adjusted for area-level deprivation. Importantly, even after accounting
for study characteristics, neighbourhood crime remained significantly linked to depression and psychological
distress. Findings on anxiety and psychosis were limited due to low number of included studies.

Conclusions: Neighbourhood crime is an important contextual predictor of mental health with implications for
prevention and policy. Area-based crime interventions targeting the determinants of crime, prevention and
service allocation to high crime neighbourhoods may have public mental health benefits. Future research should
investigate the causal pathways between crime exposure and mental health, identify vulnerably groups and
explore policy opportunities for buffering against the detrimental effect of neighbourhood stressors.

1. Introduction

Mental health problems are major contributors to disability and
suffering (Vos et al., 2017), affecting 30% of the global population at
least once during their lifetime (Steel et al., 2014). Over and above in-
dividual and household-level factors, there is a growing understanding
that social and physical features of the living environment may
contribute to the complex multifactorial aetiology of mental disorders

(Diez Roux, 2007; Lund et al., 2018; O’Brien et al., 2019; Richardson
et al., 2015). Crime and violence in the community is a major public
concern, included in the Sustainable Development Goals (Lund et al.,
2018), and identified as key stressor likely mediating the impact of
neighbourhood characteristics on mental ill health (Lorenc et al., 2012;
Galster, 2012). Research in criminology indicates that the spatial dis-
tribution of crime events is not random. Increased crime rates are more
common in disadvantaged and low-income neighbourhoods (Sampson
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et al., 1997), and in areas with signs of social disorganisation and low
collective efficacy (i.e. social cohesion among neighbours with effective
control to regulate members maintaining desired common goals)
(Sampson et al., 1997). Within neighbourhoods, crime incidents are
particularly concentrated around micro-geographic units, such as street
segments, where criminogenic characteristics (e.g. lack of local guard-
ianship, suitable targets) provide opportunities for offending (Jones and
Pridemore, 2018).

Neighbourhood crime can impact mental health through direct and
indirect pathways (Lorenc et al., 2012). Becoming a victim or witnessing
crime in the community increases the risk of developing mental disor-
ders, in particular for post-traumatic stress disorder and depression
(Fowler et al., 2009; Lorenc et al., 2012; Lund et al., 2018; Sharkey,
2018; Tan and Haining, 2016). There is, however, less evidence and
consensus on whether living in residential communities with higher
crime and violence impacts mental health, and what the pathway are,
regardless of direct individual exposure. It is plausible that neighbour-
hood crime is an ecological stressor leading to activated stress response
in unsafe areas or to behavioural avoidance affecting engagement in
physical and social activities (Lorenc et al., 2012). As likely more people
(i.e. entire communities) are affected by the indirect impact of crime,
understanding whether and how neighbourhood-level crime is linked to
mental health and ‘gets under the skin’ is crucial for public health.
Neighbourhood crime can be operationalised as the subjective percep-
tion of study participants indicating danger or safety in their area, or
studies may rely on objective measures capturing administrative records
on crime incidents, independent of participants’ perception. While
perceived crime likely mediates the impact of objective crime on mental
health, evidence is lacking on studies including both measures (Wil-
son-Genderson and Pruchno, 2013).

Despite the considerable public health and policy relevance (Lorenc
et al., 2012; Lund et al., 2018), there is no systematic review and
meta-analysis available on the impact of neighbourhood crime on
mental health. We aimed to fill this gap by reviewing the literature on
the quantitative association between perceived and objective area-level
crime and individual-level mental health in non-clinical populations.
Establishing the relationship for anxiety, depression, psychosis and
psychological distress/internalising symptoms across the life course,
and exploring the heterogeneity between studies can provide further
insights into the complex crime-mental health relationship.

2. Method

This systematic review and meta-analysis followed the Meta-analysis
Of Observational Studies in Epidemiology (MOOSE) guidelines (Stroup
et al., 2000); the research protocol was published on PROSPERO
(CRD42019141371).

2.1. Search strategy and selection criteria

We developed a multi-stage search strategy to identify relevant
literature on the association between neighbourhood crime and mental
health (Supplementary Appendix 1). Searches were updated on the
September 14, 2020 and comprised: 11 online databases (ASSIA, CAB
Abstracts, Embase, Global Health, IBSS, MEDLINE, PsycINFO, Scopus,
Social Services Abstracts, Sociological Abstracts and Web of Science),
grey literature (OpenGrey) and screening reference lists of included
papers and relevant reviews (Lorenc et al., 2012; O’Brien et al., 2019).
We corresponded with authors to clarify methodology or results. Pub-
lications from all languages were considered. Database-specific search
terms combining free-text strings and subject headings with Boolean
operators (AND, OR, ADJn) can be found in Supplementary Table 1.

Quantitative studies meeting the following criteria were included:
(1) the sample was recruited with representative sampling techniques
from non-clinical populations (e.g. children in schools, employees, older
adults in retirement); (2) local crime was captured as objectively
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recorded or perceived; (3) mental health outcomes (anxiety, depression,
psychosis, psychological distress/internalising symptoms) were assessed
with symptom scales, diagnostic instruments or service use data; and (4)
confounder-adjusted main effects were reported. Adjustments for at
least sex, age and individual-level socioeconomic status, key predictors
of neighbourhood crime exposure and mental health, were required. If
studies failed to control for socioeconomic status, we accepted adjust-
ment for ethnicity as a proxy of socioeconomic disadvantage.

We excluded studies when: (1) the sample was based on individuals
or their offspring with chronic physical or mental health conditions, as
associations might differ in clinical samples (Generaal et al., 2019), or
recruitment was convenient; (2) the predictor was (i) direct exposure to
community crime (i.e. victimisation, witnessing crime), where reviews
are already available (Fowler et al., 2009), (ii) fear of crime, because of a
high risk of reverse causation with mental disorders (Foster et al., 2016;
Lorenc et al., 2012), or (iii) perceived crime was measured by a com-
posite questionnaire with <50% crime-related items to avoid the in-
clusion of related concepts (e.g. neighbourhood disorder, general
safety); (3) the outcome was operationalised as mental well-being,
perceived stress or a non-specified mental illness; (4) univariate asso-
ciations were reported or studies utilised aggregated mental health data
prone to ecological fallacy. (5) Finally, duplicate studies without suffi-
cient differences in the design or variable operationalisation, as well as
(6) conference abstracts and papers without original data were
excluded. Two reviewers (GB, MHDM) screened all publications inde-
pendently. Where there was disagreement a third reviewer (JP) was
included in the appraisal.

2.2. Data extraction and quality appraisal

GB extracted and MHDM cross-checked the following information
from the included studies: authors, year of publication, geographic
location, data source, target population, sample size, sample charac-
teristics (age, sex), sampling technique, baseline response rate, study
design (cross-sectional, longitudinal, case-control), follow-up time and
loss to follow-up for longitudinal studies, crime measurement, area of
crime exposure, covariates, outcome assessment and risk estimates.

We classified objective and perceived (individual-level or aggre-
gated) crime measures into violent (e.g. murder, manslaughter, robbery
and assault), property (e.g. burglary, larceny, theft, arson, and
vandalism) and mixed crimes; if studies reported effect sizes for multiple
single crime types, we pooled them into one of the main groups using
fixed-effects meta-regression (Meffert et al., 2015). Mental health
problems were classified into four groups, capturing symptoms, diag-
nosis or service use related to psychotic, depressive, and anxiety disor-
ders; for psychosis we included related concepts such as psychotic
experiences and ultra-high risk state of psychosis. The fourth group was
designated to combined symptoms of depressive and anxiety disorders,
also known as psychological distress, or internalising symptoms among
people under 18. We considered samples as the main units of analyses,
rather than individual studies: for each exposure and outcome combi-
nation we extracted a maximum of one cross-sectional and one longi-
tudinal (with the longest follow-up) effect estimate per sample.

To account for the area of crime exposure, we estimated the average
population size in administrative units or participant-centred buffer
zones. Mental health assessments were coded whether they applied
broader (e.g. symptom scales, medications) or narrower (e.g. diagnosis
based on clinical interview, patient registries) criteria. In addition to the
continuous age indicator, we classified age groups to account for non-
linear associations: childhood (7-12 years), adolescence (13-18), or
adulthood (19+); the latter was subdivided into young adulthood
(19-35), middle adulthood (36-60) and late adulthood (61<).
Furthermore, we coded whether extracted estimates were adjusted for
individual-level crime exposure, presenting the direct crime-mental
health pathway; and for area-level socioeconomic status or neighbour-
hood social processes (e.g. social disorganisation, social cohesion), main
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predictors of crime incidents. In order to extract comparable effect es-
timates across all included studies: (i) we selected the most compre-
hensive model adjusted for all individual characteristics, but without
including interactions or controlling for other neighbourhood cova-
riates; (ii) we chose the smallest level of aggregation if relevant data was
available (Chaix et al., 2006; Dustmann and Fasani, 2016; Villarreal and
Yu, 2017; Weisburd et al., 2018); and (iii) when exposure was presented
in non-overlapping groups (e.g. tertiles), we extracted the strongest
indicative estimate, as neighbourhood crime-mental health relationship
might not be linear (Ramey and Harrington, 2019).

Two reviewers (GB, MHDM) appraised quality of included studies
using the National Institutes of Health’s Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies (NIH National Heart
Lung and Blood Institute, n.d.). We applied a modified version of the
scale comprising 13 questions on study design, exposure and outcome
measurement, and statistical approach. Summary scores ranging be-
tween 0 and 13 were calculated for each extracted estimates and were
considered as ‘poor’ from 0 to 4, ‘fair’ from 5 to 9 and ‘good’ from 10 to
13 points (Supplementary Appendix 2).

2.3. Statistical procedure

Prior to analyses, effect measures were converted into a common
metric using the esc package in R (Liidecke, 2019). For binary outcomes,
Fisher’s z-s were directly calculated based on estimates, standard errors
and sample sizes; for continuous outcomes, we first computed t-values
and then Fisher’s z-s (Jacobson and Newman, 2017). Missing informa-
tion was calculated using standard formulas (Higgins and Green, 2011),
and if no indication of precision was reported, we imputed p = 0.5 for
non-significant and p = 0.05 for significant associations. Although we
used Fisher’s z-s in the analysis to prevent biases arising from the skewed
distribution of Pearson’s correlation coefficients (r); findings are re-
ported in r-s after backtransformation (Jacobson and Newman, 2017).

To account for dependency between estimates derived from the same
sample, we fitted three-level meta-analyses — which decompose the
total variance into sampling (level 1), between-estimates (level 2) and
between-sample variance (level 3) (Moeyaert et al., 2016) — and added
random-effects at the estimate and sample levels. Models were fitted
with the restricted maximume-likelihood estimation, and pooled effect
sizes were calculated with Knapp-Hartung adjustments for confidence
intervals using the metafor package in R (Viechtbauer, 2010), Significant
Cochrane’s Q-statistics indicated heterogeneity between estimates.
Intercept (r) only models were run separately for anxiety, depression,
psychosis and psychological distress to express their global association
with area-level crime.

To explore heterogeneity, we conducted univariate mixed-effects
models (i.e. meta-regression) with key moderators included as fixed
effects (Viechtbauer, 2010) when at least 10 estimates within the same
outcome group were available (Higgins and Green, 2011). First, pre-
dicted estimates across different study designs and crime measurements
were calculated by fitting the models without intercept. Second, models
with intercept estimated differences between the levels of the following
moderators: % female; age (continuous); age groups (categorical);
population (non-disadvantaged vs disadvantaged); area of crime expo-
sure; crime measurement; types of crime; study design; adjustment for
individual crime exposure, neighbourhood deprivation, social processes;
and quality score. If at least 20 estimates were available, significant
moderators (p < 0.05) were retained for multivariate models. Intercepts
(r) in these multivariate models indicated average area-level crime as-
sociations after taking into account the effects of potential moderators
(latter were expressed in unstandardized regression coefficients [B]).

Inter-rater agreement between reviewers were calculated with
Cohen’s Kappa (Higgins and Green, 2011). Publication bias was assessed
with funnel plots of estimates against their standard errors with the rank
correlation test assessing funnel plot asymmetry (Viechtbauer, 2010).
We conducted four sensitivity analyses: (1) After identifying potential
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outliers and influential cases (Viechtbauer and Cheung, 2010), main
meta-analyses were rerun without these estimates. (2) To further ac-
count for the dependency between effect sizes derived from the same
samples, robust variance estimations were calculated (Moeyaert et al.,
2016). (3) We conducted meta-analysis separately for studies utilising
survey data and information on accessed mental health service use. (4)
Finally, as transforming continuous outcomes using t-values likely in-
troduces bias into the transformed effect size, we recalculated pooled
estimates for binary and continuous outcomes separately (Jacobson and
Newman, 2017). For binary outcomes, ORs were transformed into RRs
(Grant, 2014) and pooled directly (forest plots are shown in the main
text); for continuous outcomes we retained Fisher’s z (forest plots are
shown in supplementary material).

3. Results

Out of 10,854 unique records, we included 63 studies in the meta-
analyses with good agreement rates between reviewers (Cohen’s
Kappa = 0.73) (Fig. 1). Studies were published between 2002 and 2021
in a wide range of disciplines (e.g. psychology, public health, economics,
criminology) and based on over 700,000 individual mental health as-
sessments. Objectively measured crime was used in 37 studies, while 25
assessed perceived crime; one study included both. Table 1 describes the
studies included with details on study design, sample characteristics,
exposure and outcome measurement, and quality assessment; Table 1A
for studies with objectively measure crime and Table 1B for studies with
perceived neighbourhood crime. Studies are sorted by outcome groups.
Across the four outcomes 103 study estimates were extracted, for which
descriptive statistics can be found in Table 2.

3.1. Main analyses

Depression. Meta-analyses indicated an increased risk of depression
in higher crime areas (r = 0.04, 95% CI 0.03-0.06), with substantial
heterogeneity (Cochran’s Q = 225.17) between the 50 estimates
(Table 3); the link was present across all different study designs and
types of crime measurement (Table 4). Associations were stronger
among young adults (B = 0.123, 95% CI 0.057-0.188), in studies uti-
lising individual-level perceived crime (B = 0.051, 95% CI
0.026-0.077), and weaker when area-level deprivation was adjusted for
(B = —0.039, 95% CI -0.067-0.011) (Table 5). After retaining statisti-
cally significant predictors in the multivariate mixed-effects models,
studies based on young adults (B = 0.088, 95% CI 0.028-0.148) and
individual-level perceived crime (B = 0.034, 95% CI 0.006-0.062) had
stronger crime-depression associations. More importantly, in this
multivariate model, the intercept remained significant indicating a
robust association between neighbourhood crime and depression (r =
0.03, 95% CI 0.01-0.05) (Table 5).

Psychological distress/internalising symptoms. The pooled as-
sociation between crime and psychological distress/internalising
symptoms was significant (r = 0.04, 95% CI 0.02-0.06) (Table 3) but
with high heterogeneity between the 37 estimates (Cochran’s Q =
155.03). Estimates were significant across all study designs and types of
crime measurements (Table 4). Studies of older adults had stronger as-
sociations (B = 0.118, 95% CI 0.036-0.201), while those adjusted for
area deprivation (B = —0.035, 95% CI -0.067-0.004) had weaker as-
sociations; on threshold level (p = 0.05), studies with individual-level
perceived crime measurement had stronger associations (B = 0.037,
95% CI -0.000-0.075) (Table 5). Multivariate models showed stronger
crime-psychological distress associations among older adults (B =
0.124, 95% CI 0.044-0.204) and when individual-level perceived crime
was measured (B = 0.039, 95% CI 0.005-0.073). Finally, the neigh-
bourhood crime intercept remained significantly associated with psy-
chological distress in the multivariate model (r = 0.03, 95% CI
0.00-0.06) (Table 5).

Anxiety and psychosis. The meta-analysed results indicated
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24335 records identified through
database searches

15 records identified through other
sources

A 4

A 4

10854 records after duplicates removed

A4

10854 records screened

10533 records excluded

A 4

321 full-text articles
assessed for eligibility

258 full-text articles

A 4

63 studies met all criteria

A4

excluded
(1) Population (n=20)
(2) Exposure  (n=127)
(3) Outcome  (n=41)
(4) Analysis (n=37)
(5) Duplicate  (n=10)

(6) Publication (n=23)

37 studies with objective
crime measure

1 study with objective and
perceived crime measure

25 studies with perceived
crime measure

Fig. 1. Study identification, screening and eligibility test, following the Preferred Reporting Items of Systematic Reviews (PRISMA).

significant pooled neighbourhood crime-anxiety (r = 0.05, 95% CI
0.01-0.10; Cochran’s Q = 19.00) and neighbourhood crime-psychosis
associations (r = 0.04, 95% CI 0.01-0.06; Cochran’s Q = 18.45)
(Table 3). The small number of included estimates precluded further
analyses of anxiety (k = 8) and psychosis (k = 8).

3.2. Study quality

Overall, 50 studies were graded as having ‘fair’ quality, 12 studies
were graded as ‘good’ and only 1 study had ‘poor’ quality; no study
reached the highest possible quality rating using our modified scale
(Supplementary Table 2). A particular problem was the lack of infor-
mation on methodological aspects of studies (e.g. baseline response rate,
follow up rate), which affected the overall quality score of included
investigations. In univariate meta-regression, we explored whether
quality score (ranging from 0 to 13) explained the heterogeneity be-
tween estimates. Our results indicated that study quality did not
significantly influence crime estimates for depression (B = —0.003, 95%
CI-0.010-0.004) and psychological distress (B = —0.000, 95% CI -0.011-
0.011) (Table 5).

3.3. Sensitivity analysis

Publication bias could only be detected among studies with depres-
sion as outcome (Kendall’s tau = 0.20; p < 0.05; Supplementary
Figure 1). Outlier and influence diagnostic identified two outlier esti-
mates for depression (Mair et al., 2010; Secretti et al., 2019) and one for
psychological distress (Astell-Burt et al., 2015) (Supplementary
Figure 2); after excluding them from the analyses the pooled associa-
tions decreased but remained significant for depression (r = 0.03, 95%
CI 0.02-0.05) and psychological distress (r = 0.03, 95% CI 0.02-0.05).
Moreover, after exclusion of outliers publication bias was no longer
present for depression (Kendall’s tau = 0.17; p = 0.10; Supplementary
Table 3). The main results did not materially change when robust

variance estimations were calculated (Supplementary Table 4) or when
estimates derived from mental health service use data were excluded
(Supplementary Table 5).

Finally, we pooled binary and continuous outcome measures sepa-
rately across the 4 outcomes. Results based on binary outcomes indi-
cated 8% (RR = 1.08, 95% CI 1.03-1.14) higher risk of depression and
25% higher risk of psychological distress (RR = 1.25, 95% CI 1.08-1.44)
if living in high compared to low crime neighbourhoods. Associations
were close to significance thresholds for psychosis (RR = 1.16, 95% CI
1.00-1.35) and anxiety (RR = 1.25, 95% CI 0.97-1.62) (Fig. 2). For
continuous outcomes, the association with depression (r = 0.05, 95% CI
0.03-0.07) and psychological distress (r = 0.03, 95% CI 0.01-0.04) also
remained significant (Supplementary Figure 3).

4. Discussion

This systematic review and meta-analysis suggests that residing in
high crime areas is linked to mental health problems. Associations were
more robust for depression and psychological distress, where further
analyses uncovered stronger links in studies utilising individual-level
perceived crime assessment, were weaker when adjusting for area-
level deprivation and showed varying vulnerability across the life-
course. While we were able to identify an indication of higher risk of
anxiety and psychosis in high crime neighbourhoods, these were based
on a small number of studies.

To our knowledge, this is the first comprehensive systematic review
and meta-analysis of the association between neighbourhood crime and
mental health, and, more broadly, one of the first to consider the
neighbourhood determinants of mental health (O’Brien et al., 2019;
Richardson et al., 2015). More robust results based on the binary out-
comes indicated an 8-25% increased risk of mental ill health in high
crime areas. Although these are relatively small, effect sizes of this
magnitude are common in the literature on area effects (O’Brien et al.,
2019; Richardson et al., 2015) and comparable to well-established



Table 1

Studies reporting the association between (A) objectively measured and (B) perceived neighbourhood crime and mental health.

Reference Location Data sources Age group Sample size Study Neighbourhood crime Outcome measure Control for QA*
design Type Area unit Area SES Direct
crime
exposure
1. Anxiety
Baranyi et al. Scotland, UK Scottish Longitudinal Study Adulthood 129,945 L MC Data zone Service use - No 10
(2020a) (anxiolytic
medication)
Chaix et al. (2006) Malmo, - Middle 89,285 C VvC 500 m radius Service use (diagnosis - No 9.5
Sweden adulthood [ICD-10: F40-F48])
Cuartas & Roy Bogota, Colombian Mental Health Survey Adolescence 300 C vC 150 m buffer PCL - Yes 8
(2019) Colombia around the
residential block
Mattocks (2019) Baltimore, US Healthy Aging in Neighborhoods of Adulthood 2006 C PC Census tract PDSQ-GAD Poverty No 9
Diversity across the Life Span
Weisburd et al. Baltimore, US - Adulthood 2136 C vC Street segments Short Screening Scale - No 8.5
(2018) for DSM-IV PTSD
1I. Depression
Baranyi et al. Scotland, UK Scottish Longitudinal Study Adulthood 129,945 L MC Data zone Service use - No 10
(2020a) (antidepressant
medication)
Beck et al. (2017) Denver, US Kaiser Permanente, Denver Health Adulthood 165,600 C MC Census tract Service use (diagnosis Education, Poverty, No 9.5
[ICD-9: 296.x, 298.0, Income, Housing
300.4, 309.x, 3111) tenure, Public
assistance,
Employment
Chen & Chen (2015) Urban China Migration and Quality of Life Survey Adulthood 1250 C MC Urban prefecture CESD-8 GDP No 8
Dustmann & Fasani England, UK English Longitudinal Study of Ageing Late ~16,600 L MC Local Authority Modified CESD Welfare benefiters No 9.5
(2016) adulthood observations
Generaal et al. The Netherlands Mental Health Survey Adulthood 28,444 C MC Four-digit postal CIDI; PHQ-9; HADS- - No 7
(2019) Netherlands and Incidence Study-2; Healthy Life in code D; CESD-20; BDI-II
an Urban Setting study; Netherlands
Twin Register; New Hoorn Study;
Longitudinal Aging Study Amsterdam;
Generations?
Gepty et al. (2019) Philadelphia, Adolescent Cognition and Emotion Adolescents 309 L VG, Police district CDI - No 8
us PC
Hessel et al. (2019) 4 cities in 2010 Demographic and Health Survey ~ Late 2227 C vC 250 m radius Modified Zung self- - No 10
Colombia adulthood rating depression
scale
Joshi et al. (2017) New York City, New York City Neighbourhood and Late 2023 L vC 1-km buffer PHQ-9 Poverty No 10
Us Mental Health in the Elderly Study II adulthood
Mattocks (2019) Baltimore, US Healthy Aging in Neighborhoods of Adulthood 2006 C PC Census tract CESD-20 Poverty No 9
Diversity across the Life Span
Meng et al. (2017) Montreal, Montreal South-West Longitudinal Adulthood 1357 L MC 500-m buffer CIDI Income, Employment No 6.5
Canada Catchment Area study
Norstrand, 2015 Philadelphia, Community Health Data Base Adulthood 983 C vC Census tract CESD-10 Income No 8
us
Tracy (2012) Detroit, US Detroit Neighbourhood Health Study Adulthood 1037 L vC City PHQ-9 - Yes 9
neighbourhood
Weisburd et al. Baltimore, US - Adulthood 2136 C vC Street segments PHQ-9 - No 8.5
(2018)
Wilson-Genderson & New Jersey, US  Ongoing Research on Aging in New Late 5688 C vC Census tract CESD-10 - No 9
Pruchno (2013) Jersey: Bettering Opportunities for adulthood

III. Psychosis

Wellness in Life

(continued on next page)
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Table 1 (continued)

Reference Location Data sources Age group Sample size Study Neighbourhood crime Outcome measure Control for QA®
design R B
Type Area unit Area SES Direct
crime
exposure
Baranyi et al. Scotland, UK Scottish Longitudinal Study Adulthood 129,945 L MC Data zone Service use - No 10
(2020a) (antipsychotic
medication)
Bhavsar et al. (2014)  London, UK Lambeth Early Onset Young Person at risk: CC MC Lower Super Service use (first Income, Employment; No 9
adulthood 267,000 Output Are episode of Education
Incidence: 405 schizophrenia)
Bhavsar et al. (2018)  London, UK Outreach and Support in South Young Person-years at CcC MC Lower Super Service use (ultra- - No 9
London adulthood risk: 2,347,022; Output Area high-risk for
Incidence: 336 psychosis [CAARMS])
Karcher et al. (2021) 21 sites across Adolescent Brain Cognitive Childhood 10,328 C MC County Psychotic experiences  Deprivation No 6.5
the US Development study (PQ-BC)
Newbury et al. England and Environmental Risk Longitudinal Adolescence 2232 L MC 1-mile buffer Psychotic experiences ~ Poverty No 11
(2017) Wales, UK Twin Study
Veling et al. (2015) Hague, The - Adulthood Person at risk: CC MC Postal code area Service use (first - No 7
Netherlands 277,008; episode of psychosis
Incidence: 618 [CASH])
IV. Psychological distress/Internalising symptoms
Alcock et al. (2015) Rural England, British Household Survey Panel Adulthood 2200 L MC Lower Super GHQ-12 Income, Employment, No 9
UK Output Area Education
Ambrey & Shahni Teheran, Iran Urban Health Equity Assessment and Adulthood 19,060 C PC City districts GHQ-28 - No 6
(2017) Response Tool-2
Astell-Burt et al. New South 45 and Up Study Late 54,844 L MC Statistical Local K10 - No 10
(2015) Wales, adulthood Area
Australia
Baranyi et al. Scotland, UK Scottish Longitudinal Study Adulthood 129,945 L MC Data zone Service use Income No 10
(2020a) (anxiolytic or
antidepressant
medication)
Brooks Holliday Pittsburgh, US Pittsburgh Hill/Homewood Research Middle 820 C MC 1 km radius K6 - No 6
et al. (2019) on Neighborhoods, Sleep, and Health adulthood
Study
Cornaglia et al. Urban Household, Income, and Labor Adulthood 32,594 L VG, Local MCS Employment, Income Yes 9
(2014) Australia Dynamics in Australia observations PC Governmental
Area
Cuartas & Leventhal Bogota, Colombian Mental Health Survey Childhood 404 C vC Residential block Modified RQC - Yes 8
(2020) Colombia
Cuartas & Roy Bogota, Colombian Mental Health Survey Adolescence 300 C vC 150 m buffer Modified RQC - Yes 8
(2019) Colombia around the
residential block
Dustmann & Fasani England and British Household Panel Survey Adulthood ~35,000 L MC Local Authority GHQ-12 Welfare benefiters No 10
(2016) Wales, UK observations
Fagg et al. (2006) London, UK Research with East London Adolescence 2370 C MC Middle Layer Super ~ SDQ - No 8
Adolescents: Community Health Output Areas
Survey
Flouri et al. (2020) UK Millennium Cohort Study Childhood 5918 L MC Lower Super SDQ - No 9
Output Area
Goldman-Mellor California, US California Health Interview Survey Adolescence 4462 C vC Census tract K6 Socioeconomic No 7
et al. (2016) disadvantage
Karcher et al. (2021) 21 sites across Adolescent Brain Cognitive Childhood 10,328 C MC County CBCL Deprivation No 6.5
the US Development study
Long (2005) Baltimore, US - Adulthood 270 L MC Census block Combined STAI and Housing tenure, SES Yes 12
neighbourhoods CESD-6
McCoy et al. (2016) Chicago, US Childhood 327 C MC Census tract TRF Education, Poverty Yes 7

(continued on next page)
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Table 1 (continued)

Reference Location Data sources Age group Sample size Study Neighbourhood crime Outcome measure Control for QA®
design R B
Type Area unit Area SES Direct
crime
exposure
Chicago School Readiness Project;
Chicago Head Start
Pearson & Breetzke New Zealand New Zealand General Social Survey Adulthood ~8550 C MC Census area unit MCS-12 Deprivation Yes 8.5
(2013)
Polling et al. (2014) London, UK South East London Community Health ~ Adulthood 1698 C MC Lower Super CIS-R - Yes 9
Output Area
Ramey & Harrington 11 cities in the Fragile Families and Child Wellbeing Childhood 1212 L VG, Census tract Internalising Concentrated No 8
(2019) us Study PC behaviour scores disadvantage
Stockdale et al. Us Health Care for Communities Adulthood 12,716 C vC County CIDI-SF Income, Home Yes 7
(2007) ownership
Villarreal & Yu Mexico Mexican Family Life Survey Adulthood 30,749 L vC Municipalities Modified GHQ - Yes 11
(2017)
White et al. (2013) Urban England, British Household Panel Survey Adulthood 12,818 L MC Lower Super GHQ-12 Income, Employment, No 9.5
UK Output Area Education
(B)
Reference Location Data sources Age group Sample size Study Neighbourhood crime Outcome measure Control for QA"
design Type  Assessment (Individual or Aggregated)” Area SES Direct
crime
exposure
I. Anxiety
Secretti et al. 6 state capitals in Brazilian Longitudinal Adulthood 10,392 C MC Individual: (1) feeling safe walking day or CIS-R - No 7
(2019) Brazil Study of Adult Health night; (2) violence is a problem; (3)
neighbourhood is safe with regard to crimes
Schriber Northern California Families Adolescence 209 L MC Individual: (1) violent crimes (e.g. stabbings, SCARED - No 7
et al. California, US Project shootings, assaults); (2) taking others’ wallets
(2017) or purses; (3) damaging property; (4) breaking
into homes and cars; (5) throwing trash in the
streets/breaking glass; (6) gang fights; (7) drug
use and dealing; (8) alcohol use in public; (9)
graffiti; (10) groups of people making feel
unsafe; (around schools and homes)
Simning us National Survey of Adulthood 2820 C MC Individual: (1) problems with muggings, CIDI - No 7
et al. American Life burglaries, assaults or anything else like that
(2012)
II. Depression
Baranyi et al. 13 European The Survey of Health, Late 10,328 L MC Individual: (1) vandalism, crime EURO-D - No 9
(2019) countries Ageing and Retirement in Adulthood
Europe
Forehand & New Orleans, US The Family Health Childhood 117 C/L vC Individual: (1) physical fighting, (2) shootings CDI - No 6
Jones Project or knifings, (3) people being killed
(2003)
Jones et al. New Orleans, US The Family Health Childhood 137 C MC Individual: (1) gangs; (2) physical fighting; (3)  CDI - No 4.5
(2005) Project shootings or knifings; (4) people being killed;
(5) drug use or drug dealing
Kim (2012) Metropolitan areas Children of Immigrants Adolescence 2114 C MC Individual: (1) racial or cultural groups do not CESD-4 - No 5
of Miami/Ft. Longitudinal Study get along; (2) little respect for rules, laws and
Lauderdale, San authority; (3) assaults and muggings; (4)
Diego, US delinquent gangs or drug gangs; (5) drug use or
drug dealing in the open
Lin et al. Taiwan - Late 1025 C MC Individual: (1) safety from crimes at night GDS-4 - No 6
(2019) Adulthood

(continued on next page)
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Table 1 (continued)

(B)
Reference Location Data sources Age group Sample size Study Neighbourhood crime Outcome measure Control for QA"
design Type  Assessment (Individual or Aggregated)” Area SES Direct
crime
exposure
Lowe et al. Jamaica, St. - Adolescence 1955 C MC Individual: (1) fight with a weapon; (2) youth BDI-II - No 6.5
(2014) Vincent, St. Kitts gang conflict; (3) people hit by police; (4)
and Nevis, The someone badly hurt; (5) burglary of homes; (6)
Bahamas mugging or robbery; (7) assault by strangers;
(8) people afraid to go out after dark; (9) you
take a big risk walking alone after dark
Mair et al. New York City, US Multi-Ethnic Study of Late 548 L vC Aggregated (census tract): (1) fight in which a CESD-20 - No 10.5
(2015) Atherosclerosis Adulthood weapon was used; (2) gang fight; (3) sexual
assault or rape; (4) robbery or mugging
MC Aggregated (census tract): (1) safe walking day
or night; (2) violence is not a problem; (3)
neighbourhood is safe from crime
Mair et al. Chicago, US Chicago Community Adulthood 3105 C vC Individual/Aggregated (cluster): (1) fight in CESD-11 - No 8.5
(2010) Adult Health Study which a weapon was used; (2) gang fight; (3)
sexual assault or rape; (4) robbery or mugging
Meffert et al. South Africa South African National Adulthood 7173 C/L vC Individual: (1) burglary/mugging/theft; (2) CESD-10 - No 10
(2015) Income Dynamics Study violence between members of the same
household; (3) violence between members of
different households; (4) gangsterism; (5)
murder/shootings/stabbings
Moore et al. 6 cities in the US Multi-Ethnic Study of Late 5475 L MC Individual/Aggregated (1-mile buffer): (1) feel CESD-20 - No 11
(2016) Atherosclerosis Adulthood safe walking day or night; (2) violence is not a
problem; (3) neighbourhood is safe from crime
Schriber California, US California Families Adolescence 209 L MC Individual: (1) violent crimes (e.g. stabbings, CDI-2 - No 7
et al. Project shootings, assaults); (2) taking others’ wallets
(2017) or purses; (3) damaging property; (4) breaking
into homes and cars; (5) throwing trash in the
streets/breaking glass; (6) gang fights; (7) drug
use and dealing; (8) alcohol use in public; (9)
graffiti; (10) groups of people making feel
unsafe; (around schools and homes)
Secretti et al. 6 state capitals in Brazilian Longitudinal Adulthood 10,392 C MC Individual: (1) feeling safe walking day or CIS-R - No 7
(2019) Brazil Study of Adult Health night; (2) violence is a problem; (3)
neighbourhood is safe with regard to crimes
Simning us National Survey of Adulthood 2820 C MC Individual: (1) problems with muggings, CIDI - No 7
et al. American Life burglaries, assaults or anything else like that
(2012)
Simons et al. Towa and Georgia, Family and Community Childhood 810 C vC Aggregated (clusters): (1) violent arguments; DISC-IV Poverty Yes 6
(2002) Us Health Study (2) fights with weapons; (3) robbery; (4) gang
conflict, (5) sexual assault
Tamura et al. Jackson, US Jackson Heart Study Adulthood 2209 C VvC Aggregated (census tract): (1) violent CESD-20 - No 7
(2020) arguments; (2) fights with weapons; (3)
robbery; (4) gang conflict, (5) sexual assault
Teychenne Victoria, Australia Resilience for Eating and ~ Young 4065 C MC Individual: (1) feeling safe walking day or CESD-10 - No 5
et al. Activity Despite adulthood night; (2) neighbourhood is safe from crime; (3)
(2012) Inequality Study violence is not a problem
Tomita et al. South Africa South African National Adulthood 13,593 C MC Aggregated (clusters): (1) burglaries, muggings ~ CESD-10 - No 7
(2015) Income Dynamics Study or thefts; (2) violence between members of the

same household; (3) violence between
members of different households; (4)
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Table 1 (continued)

(B)
Reference Location Data sources Age group Sample size Study Neighbourhood crime Outcome measure Control for QA"
design Type  Assessment (Individual or Aggregated)” Area SES Direct
crime
exposure
gangsterism; (5) murder, shootings or
stabbings; (6) drug or alcohol abuse
III. Psychosis
Kirkbride South London, UK Aetiology and Ethnicity Adulthood Person-yearsat ~ CC MC Aggregated (ward): (1) graffiti; (2) teenagers Service use (first Deprivation No 9
et al. in Schizophrenia and risk: 565,576; hanging around; (3) drunks or tramps on the episode of
(2008) Other Psychoses Incidence: 148 streets; (4) vandalism and deliberate damageto  schizophrenia
property; (5) insults or attacks to do with [SCAN])
someone’s race or colour; (6) homes broken in
to; (7) cars broken in to or stolen; (8) people
attacked on the streets
Karcheretal. 21 sites across the Adolescent Brain Childhood 10,328 C MC Individual: (1) feeling safe walking day or Psychotic Deprivation No 6.5
(2021) Us Cognitive Development night; (2) violence is not a problem; (3) experiences (PQ-BC)
study neighbourhood is safe with regard to crimes
1IV. Psychological distress/Internalising symptoms
Benjet et al. 5 Latin American World Mental Health Adulthood 7251 C vC Aggregated (various): (1) experienced any CIDI Education Yes 10
(2019) cities Surveys violent event
Bostean et al. Us National Latino and Adulthood 2524 C MC Individual: (1) feeling safe alone in the at night; K10 - No 6
(2018) Asian American Survey; (2) people get mugged; (3) people sell/use
Latino sample drugs
Delgado Western Andalusia, - Adolescence 2400 C MC Individual: (1) people sell drugs; (2) someof my  YSR - No 5.5
et al. Spain friends are afraid to come to my
(2012) neighbourhood; (3) crimes and hooliganism;
(4) fights between street gangs
Fauth et al. Chicago, US Project on Human Childhood 1315 L vC Aggregated (clusters): (1) fight in which a CBCL - No 12
(2007) Development in Chicago weapon was used; (2) violent argument
Neighborhoods; 9-, and between neighbours; (3) gang fight; (4) sexual
12-year-olds assault or rape; (5) robbery or mugging
Karcheretal. 21 sites across the Adolescent Brain Childhood 10,328 C MC Individual: (1) feeling safe walking day or CBCL Deprivation No 6.5
(2021) Us Cognitive Development night; (2) violence is not a problem; (3)
study neighbourhood is safe with regard to crimes
Ma et al. Sydney, Australia - Adulthood 562 C MC Individual: (1) high crime rate; (2) crime rate MCS - No 6
(2018) makes it unsafe to go on walks during the day;
(3) the crime rate makes it unsafe to go on
walks at night
Pals & Houston, US - Adolescence 1333 L MC Individual: (1) sexual assaults or rapes; (2) Symptoms of Economic No 7
Kaplan burglaries and thefts; (3) assaults and anxiety, depressive problems
(2013) muggings; (4) organized crime; (5) racial affect and self-
groups not getting along with each other; (6) derogation
gangs
Putrik et al. Maastricht, The - Adulthood 9879 C PC Individual/Aggregated (four-digit postal code): K10 - No 8
(2015) Netherlands (1) bike thefts; (2) thefts from the car; (3)
damage to car or thefts from outside the car; (4)
car thefts; (5) burglaries
Secretti et al. 6 state capitals in Brazilian Longitudinal Adulthood 10,392 C MC Individual: (1) feeling safe walking day or CIS-R - No 7

(2019)

Brazil

Study of Adult Health

night; (2) violence is a problem; (3)
neighbourhood is safe with regard to crimes

Abbreviations: BDI, Beck Depression Inventory; C, cross-sectional; CAARMS, Comprehensive Assessment of At-Risk Mental States; CASH, Comprehensive Assessment of Symptoms and History; CBCL, Child Behavior
Checklist; CC, case-control; CESD, Center for Epidemiological Studies Depression; CID, Children’s Depression Inventory; CIDI (-SF), Composite International Diagnostic Interview (Short Form), CIS-R, Clinical Interview
Schedule-Revised; DISC, Diagnostic Interview Schedule for Children; DSM, Diagnostic and Statistical Manual of Mental Disorders; GDS, Geriatric Depression Scale; GHQ, General Health Questionnaire; HADS-D, Hospital
Anxiety and Depression Scale-Depression; ICD, International Classification of Diseases; K, Kessler Psychological Distress Scale; L, longitudinal; MC, mixed crime; MCS, Mental Component Summary of SF36; PC, property
crime; PCL, Post-Traumatic Stress Disorder Checklist; PDSQ-GAD, Psychiatric Diagnostic Screening Questionnaire subscale for Generalized Anxiety Disorder; PHQ, Patient Health Questionnaire; PQ-BC, Prodromal
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Questionnaire-Brief Child Version; PTSD, post-traumatic stress disorder; RQC, Reporting-Questionnaire for Children; SCAN, Schedules for Clinical Assessment in
Neuropsychiatry; SCARED, Screen for Child Anxiety Related Emotional Disorders; SDQ, Strengths and Difficulties Questionnaire; STAI, State-Trait Anxiety Inventory;

TRF, Teacher’s Report Form; VC, violent crime; YSR, Youth Self-Report.

@ Quality scores were assigned to extracted estimates. For studies with multiple estimates, overall quality scores were reported as averages.

b For studies utilising aggregated reports, area of aggregation are provided.

Table 2
Descriptive statistics on study estimates.
Anxiety Depression Psychosis Psychological
k=8) (k = 50) k=28) distress (k = 37)
Percentage female 53.2% 55.7% 49.5% 52.7%
Average age 35.5 39.9 24.2 29.3
Age groups
Adulthood, 19+ 5 24 (48.0%) 3 (37.5%) 19 (51.4%)
years (62.5%)
Childhood, 7-12 - 4 (8.0%) 2 (25.0%) 10 (27.0%)
years
Adolescence, 2 8 (16.0%) 1 (12.5%) 5 (13.5%)
13-18 years (25.0%)
Young adulthood, - 1 (2.0%) 2 (25.0%) -
19-35 years
Middle 1 1 (2.0%) - 1(2.7%)
adulthood, 36-60 (12.5%)
years
Late adulthood, - 12 (24.0%) - 2 (5.4%)
61+ years
Population
Non- 5 38 (76.0%) 8 28 (75.7%)
disadvantaged (62.5%) (100.0%)
Disadvantaged 3 12 (24.0%) - 9 (24.3%)
(37.5%)
Area of crime 1.7 4.1 21 4.0
exposure per
1000 people
(median)
Crime measurement
Objective 5 23 (46.0%) 6 (75.0%) 27 (73.0%)
(62.5%)
Perceived, - 8 (16.0%) 1 (12.5%) 3(8.1%)
aggregated
Perceived, 3 19 (38.0%) 1 (12.5%) 7 (18.9%)
individual (37.5%)
Crime type
Mixed 4 28 (56.0%) 8 19 (51.4%)
(50.0%) (100.0%)
Property 1 3 (6.0%) - 7 (18.9%)
(12.5%)
Violent 3 19 (38.0%) - 11 (29.7%)
(37.5%)
Study design
Cross-sectional 7 34 (68.0%) 2 (25.0%) 19 (51.4%)
(87.5%)
Longitudinal 1 16 (32.0%) 2 (25.0%) 18 (48.6%)
(12.5%)
Case-control - - 4 (50.0%) -
Outcome criteria
Broad 5 41 (82.0%) 5 (62.5%) 33 (89.2%)
(62.5%)
Narrow 3 9 (18.0%) 3 (37.5%) 4 (10.8%)
(37.5%)
Adjustment for:
- crime exposure 1 2 (4.0%) — 11 (29.7%)
(12.5%)
- area deprivation 1 10 (20.0%) 5 (62.5%) 19 (51.4%)
(12.5%)
- area social 2 13 (26.0%) 2 (25.0%) 8 (21.6%)
processes (25.0%)

public health challenges such as the effect of second-hand smoking on
cancer (Kim et al., 2018). Considering the large populations living in
high crime areas (e.g. top quartile (Chaix et al., 2006; Newbury et al.,
2017; Ramey and Harrington, 2019) or tertile (Astell-Burt et al., 2015;

10

Table 3
Pooled neighbourhood crime effects.
R 95% CI p-value Heterogeneity
lower  upper Cochran’s p-value
Q
Anxiety (k = 8) 0.05 0.01 0.10 <0.05 19.00 <0.01
Depression (k = 0.04 0.03 0.06 <0.001 225.17 <0.001
50)
Psychosis (k = 8) 0.04 0.01 0.07 <0.05 18.45 <0.01
Psychological 0.04  0.02 0.06 <0.001 155.03 <0.001

distress (k = 37)

Baranyi et al., 2020a; Benjet et al., 2019; Polling et al., 2014; Secretti
et al., 2019; Villarreal and Yu, 2017) of the respective sample), at the
population-level these present a significant challenge to global mental
health. Our results indicated that the impact of neighbourhood-level
crime may vary between age groups, with stronger effects among
younger (aged 19-35) and older (aged 61<) adults. However, these
results were based on one publication for each age group (Astell-Burt
et al., 2015; Teychenne et al., 2012), limiting the robustness of this
interpretation. It is plausible that living in high-crime neighbourhoods
affects mental health differently across the life course (Baranyi et al.,
2020a), but future research should examine differential vulnerability to
local crime.

Studies often implied causal pathways leading from neighbourhood
crime exposure to mental ill health. First, living in a high crime area
exposes residents to increased social stress linked to mental health
through biological mechanisms by disrupting the hypothalamic-
pituitary-adrenal axis regulating the stress response (Do et al., 2011),
or by causing systematic inflammation in the body (Nazmi et al., 2010).
Also, maternal exposure to neighbourhood crime during pregnancy and
the first years after birth can affect offspring’s cognitive and emotional
development leading to higher risk of mental health problems (Ramey
and Harrington, 2019). Crime-related maternal stress has been linked to
adverse birth outcomes (Clemens and Dibben, 2017), and less positive
parenting styles are more common in violent areas (Cuartas and Lev-
enthal, 2020; Cuellar et al., 2015). Second, local crime can influence
mental health through resources used to cope with stressors. In high
crime areas, avoidance behaviour and thus lower physical activity is
more common (Yu and Lippert, 2016), and so are maladaptive coping
strategies (e.g. smoking, substance misuse) (Fleischer et al., 2015; Lor-
enc et al., 2012). In line with this hypothesis, one included study in our
review found that the association between neighbourhood violence and
depression was partly mediated by low physical activity in high crime
areas (Tamura et al., 2020). In addition to unhealthy behaviour,
health-promoting community resources are limited in unsafe areas
(Ramey and Harrington, 2019), and people experience loneliness more
often, affecting their wellbeing (Domenech-Abella et al., 2020). Finally,
neighbourhood crime may modify the effect of well-established indi-
vidual-level risk factors on mental health (Baranyi et al., 2019) or
interact with other contextual determinants (e.g. green space) (Ambrey
and Shahni, 2017; Lorenc et al., 2012).

Although causation provides a plausible explanation given the
overall literature presented in this systematic review (i.e. the link was
present also in higher quality longitudinal investigations), this review is
based on observational studies and it is not possible to rule out reverse
causation or residual confounding. Health-selective migration into
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Table 4

Pooled neighbourhood crime effects by study design and crime measurement.
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Depression (k = 50)

Psychological distress (k = 37)

R 95% CI p-value r 95% CI p-value
lower upper lower upper
Study design
Cross-sectional 0.05 0.03 0.06 <0.001 0.04 0.02 0.07 <0.01
Longitudinal 0.03 0.01 0.05 <0.05 0.04 0.01 0.06 <0.05
Crime measurement
Objective 0.02 0.01 0.04 <0.01 0.03 0.01 0.05 <0.05
Perceived, aggregated 0.05 0.03 0.08 <0.001 0.06 0.00 0.11 <0.05
Perceived, individual 0.08 0.06 0.10 <0.001 0.07 0.03 0.10 <0.001
Table 5
Univariate and multivariate mixed-effects models.
Depression (k = 50) Psychological distress (k = 37)
B 95% CI p-value B 95% CI p-value
lower upper lower upper
Univariate Meta-Regression
Percentage female (in 10) 0.001 —0.005 0.008 0.674 0.009 —0.000 0.019 0.055
Average age (in 10 years) —0.000 —0.009 0.008 0.923 0.001 —0.000 0.002 0.194
Age groups
Adulthood ref ref
Childhood 0.035 —0.039 0.108 0.348 —0.015 —0.054 0.025 0.458
Adolescence 0.013 —0.029 0.055 0.538 0.024 —0.027 0.074 0.350
Young adulthood 0.123 0.057 0.188 <0.001 -
Middle adulthood 0.011 —0.066 0.088 0.773 0.002 —0.104 0.107 0.976
Late adulthood 0.015 —-0.013 0.044 0.276 0.118 0.036 0.201 0.006
Population
Non-disadvantaged ref ref
Disadvantaged 0.020 —0.013 0.052 0.225 —-0.018 —0.065 0.028 0.427
Area of crime exposure per 1000 people —0.000 —0.000 0.000 0.587 —0.000 —0.000 0.000 0.881
Crime measurement
Objective ref ref
Perceived, aggregated 0.027 —0.001 0.056 0.060 0.027 —0.030 0.084 0.349
Perceived, individual 0.051 0.026 0.077 <0.001 0.037 —0.000 0.075 0.050
Crime type
Property ref ref
Violent 0.008 —0.038 0.055 0.720 —0.008 —0.055 0.040 0.747
Mixed 0.007 —0.041 0.056 0.765 —0.009 —0.054 0.037 0.704
Study design
Cross-sectional ref ref
Longitudinal —0.018 —0.044 0.007 0.160 —0.006 —0.044 0.032 0.767
Outcome criteria
Broad ref ref
Narrow —0.007 —0.040 0.027 0.692 0.035 —0.024 0.093 0.236
Adjustment for:
- crime exposure 0.006 —0.060 0.072 0.861 —-0.013 —0.055 0.030 0.552
- area deprivation —0.039 —0.067 —0.011 0.008 —0.035 —0.067 —0.004 0.031
- area social processes 0.007 —0.018 0.032 0.598 —0.010 —0.055 0.035 0.651
Quality Score —0.003 —-0.010 0.004 0.359 —0.000 —0.011 0.011 0.937
Multivariate Meta-Regression
Intercept (1) 0.031 0.012 0.050 0.002 0.028 0.000 0.056 0.049
Age groups
Adulthood ref ref
Childhood 0.030 —0.044 0.104 0.412 —0.011 —0.049 0.027 0.556
Adolescence —0.018 —0.060 0.024 0.398 0.010 —0.037 0.058 0.663
Young adulthood 0.088 0.028 0.148 0.005 -
Middle adulthood 0.011 —0.060 0.082 0.761 0.007 —0.093 0.107 0.886
Late adulthood 0.014 —0.011 0.038 0.279 0.124 0.044 0.204 0.003
Crime measurement
Objective ref ref
Perceived, individual 0.034 0.006 0.062 0.019 0.039 0.005 0.073 0.025
Perceived, aggregated 0.013 —0.016 0.042 0.366 0.032 —0.019 0.083 0.210
Adjustment for:
- area deprivation —0.024 —0.051 0.002 0.071 —0.013 —0.046 0.019 0.411
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Author, Year Sample Sample size RR [95% CI]
Anxiety
Baranyi et al, 2020a SLS 129945 i 1.03[0.98, 1.07]
Secretti et al, 2019 ELSA-Brasil 10392 e 1.16[1.01, 1.32]
Simning et al, 2012 NSAL 2820 T 1.23[0.97, 1.56]
Chaix at al, 2006 89285 1.64 [1.14,2.37]
Weisburd et al, 2018 2136 1.71[1.19, 2.45]
RE Model (Cochran’s Q=17.49; p<0.01) R 1.25[0.97, 1.62]
Depression
Beck et al, 2017 Denver Health 64252 He 0.95[0.89, 1.02]
Norstrand, 2015 CHDB 983 b i 0.98 [0.91, 1.05]
Meng et al, 2017 ZEPSOM, female 550 L 0.99[0.98, 0.99]
Meng et al, 2017 ZEPSOM, male 327 . 0.99[0.99, 1.00]
Generaal et al, 2019 NTR 11388 L ol 1.02 [0.94, 1.10]
Tomita et al, 2015 SA-NIDS 13593 = 1.03[1.00, 1.07]
Generaal et al, 2019 HELIUS 4634 = 1.05[0.93, 1.18]
Generaal et al, 2019 Generations2 1477 —— 1.08 [0.83, 1.41]
Joshi et al, 2017 NYCNAMES 2023 et 1.09[1.02, 1.17]
Generaal et al, 2019 NEMESIS-2 6381 —a— 1.10[1.00, 1.21]
Baranyi et al, 2020a SLS 129945 L 1.13[1.10, 1.16]
Generaal et al, 2019 HOORN 2667 =t 1.15[0.97, 1.36]
Generaal et al, 2019 LASA 1893 —a— 1.18[0.97, 1.43]
Weisburd et al, 2018 2136 ter—te—i 1.19[0.97, 1.46]
Lin et al, 2019 1025 —=—l 1.22[1.00, 1.49]
Beck et al, 2017 Kaiser Permanente 101348 - 1.22[1.10, 1.35]
Baranyi et al, 2019 SHARE 10328 = 1.26 [1.10, 1.44]
Secretti et al, 2019 ELSA-Brasil 10392 P 1.30[1.06, 1.60]
Simning et al, 2012 NSAL 2820 = 1.59[1.14, 2.22]
RE Model (Cochran’s Q=173.55; p<0.001) - 1.08[1.03, 1.14]
Psychosis
Bhavsar et al, 2018 OASIS 167644 - 0.97 [0.86, 1.10]
Kirkbride et al, 2008 AESOP 321981 ! 1.10[0.73, 1.66]
Newbury et al, 2017 E-Risk 2232 —_— 1.11[1.01,1.22]
Baranyi et al, 2020a SLS 129945 L A 1.24[1.10, 1.39]
Bhavsar et al, 2014 LEO 267000 —— 1.26 [1.03, 1.53]
Veling et al, 2015 277008 = & 1.55[1.12, 2.14]
RE Model (Cochran’s Q=13.11; p<0.095) [Pe— 1.16 [1.00, 1.35]
Psychological distress
Stockdale et al, 2007 HCC 12716 b 0.90 [0.65, 1.23]
Alcock et al, 2011 BHPS 2200 N 0.99[0.65, 1.49]
Baranyi et al, 2020a SLS 129945 - 1.11[1.08, 1.14]
Polling et al, 2014 SELCoH 1698 — 1.12[0.83, 1.52]
Putrik et al, 2015; PI 9879 — 1.14[0.99, 1.31]
Putrik et al, 2015; PA 9879 - 1.14[1.08, 1.20]
Secretti et al, 2019 ELSA-Brasil 10392 = 1.29[1.16, 1.44]
Goldman-Mellor et al, 2016 CHIS 4462 1.39[0.62, 3.09]
Astell-Burt et al, 2015 45+ male 25545 — 1.45[1.09, 1.93]
Benjet et al, 2019 WMH Survey 7251 — 1.45[1.22,1.73]
Astell-Burt et al, 2015 45+, female 29299 — 1.88 [1.47, 2.40]
RE Model (Cochran’s Q= 38.18; p<0.001) A— 1.25[1.08, 1.44]
[ I [ 1
0.5 1 15 2 25

Risk Ratio

Fig. 2. Three-level random-effects meta-analyses of neighbourhood crime estimates on binary mental health outcomes. Abbreviations: RE, random-effects; PI,
perceived crime, individual-level; PA, perceived crime, aggregated.
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socially disadvantaged and high-crime areas, as part of a downwards
drift of social selection through unemployment and low income, may
help to drive these associations, especially among middle-aged in-
dividuals with pre-existing mental health conditions (Baranyi et al.,
2020b). Also, higher risk of crime victimisation among people with
existing mental health problems (Dean et al., 2018) might further
complicate the crime-mental health relationships.

Pooled effect sizes were larger if exposure was measured using par-
ticipants’ perceptions of local crime rather than objectively recorded
crime incidents. The indirect effect of crime might be mediated through
the perception of residents (Lorenc et al., 2012), for example whether
they are aware of potential danger and threat in their neighbourhood.
This would explain stronger associations for perceived crime as being a
more proximal risk factor to mental health. However, studies empiri-
cally testing the relationship between perceived and objective crime
indicate only a modest correlation (Goldman-Mellor et al., 2016; Wil-
son-Genderson and Pruchno, 2013) and measurement-specific errors
likely lead to overestimation of perceived and underestimation of
objective crime effects. First, participant-reported crime and mental
health within the same study increases the risk of same source bias (i.e.
correlated measurement errors) (Diez Roux, 2007; O’Brien et al., 2019),
and reverse causation (i.e. people with mental health conditions
perceive their neighbourhood as more dangerous). Second, as crimes
and offences are notoriously underreported, especially in more disad-
vantaged neighbourhoods, objectively measured incidents originating
from administrative data (e.g. police reports) do not capture the ‘real’
levels of crime (Scottish Government, 2019). Third, crime records are
usually aggregated within researcher-defined geographic areas around
participants’ residential address or within arbitrary administrative units
(e.g. census tract), which are unlikely to coincide with people’s
self-defined neighbourhood and therefore their real exposure based on
daily activities (Diez Roux, 2007). Despite criminological research
implying that crime is concentrated in a few hot spots (law of crime
concentration) (Jones and Pridemore, 2018; Weisburd et al., 2018)
providing an adequate spatial specificity for assessing crime effects
(Weisburd et al., 2018), the geographic scale of areas within this review
varied enormously and often without clear theorisation or interpretation
of geographic scale. Only very few studies considered systematically
testing different scales of crime exposure (Chaix et al., 2006; Cuartas and
Roy, 2019; Weisburd et al., 2018), and these generally found stronger
associations at smaller scales.

Finally, studies with objectively measured crime were, in the ma-
jority of cases, adjusted for other area-level characteristics, which likely
lead to overadjustments, and in more extreme cases — if area-level
characteristics are highly correlated (i.e. multicollinearity) — to biased
estimates and inflated standard errors. Univariate meta-regression
found weaker crime-mental health associations in studies controlling
for area-level deprivation. Neighbourhood socioeconomic disadvantage
is associated with depression as shown by a meta-analysis of longitu-
dinal studies with short-term follow up (Richardson et al., 2015). Area
deprivation presents a cluster of causal mechanism likely to co-occur in
places, including poverty and disadvantage at individual-level. Neigh-
bourhood crime is one of the few plausible mechanisms operating at
area-level, which explains higher risk of mental health problems in
disadvantaged communities (Baranyi et al., 2020a; Joshi et al., 2017).
Therefore, adjusting for area-level deprivation in the models is likely to
underestimate the impact of neighbourhood crime.

4.1. Strengths and limitations

This systematic review applied rigorous selection criteria (for
example, we separated perceived crime from several related concepts
such as neighbourhood disorder and feeling of safety), included only
confounder-adjusted estimates as a response to earlier critiques (O’Brien
et al., 2019), explored heterogeneity across methodological and sample
characteristics, and tested the robustness of findings in a wide range of
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sensitivity analyses. Findings on the association between neighbour-
hood crime, depression and psychological distress were present
regardless of study design and type of crime measurement.

However, it has limitations. First, studies had varying quality and
limited geographic coverage (83% of studies were from high-income
countries). Second, data on anxiety and psychosis were scarce, and for
the latter the majority of included publications were either relying on
data from population-based case-control studies, or the outcomes were
more common presentations such as psychotic-like experiences. Find-
ings on these outcomes require cautions interpretation. Third, crime
operationalisation, study design and statistical approaches varied sub-
stantially across studies; therefore, effect estimate transformation
inherently led to less precise findings, especially for continuous out-
comes. Last, as only a handful of studied adjusted for direct exposure to
crime in the neighbourhood, we were unable to separate indirect crime
effects from the impact of direct crime exposure (Cuartas and Leventhal,
2020; Cuartas and Roy, 2019); therefore it is likely both contributed to
our findings.

4.2. Future research

Future research should strengthen the knowledge base by applying
more robust research designs. While it is challenging to apply rando-
mised experimental approaches in neighbourhood research, utilising
natural- or quasi-experimental design merits further attention (Diez
Roux, 2007). Crime levels are not constant and research can take use-
fully advantage of fluctuating changes across neighbourhoods over time
(Astell-Burt et al., 2015; Baranyi et al., 2020b). Exploring the impact of
wider social and economic policies on crime levels, as well as practices
in law enforcement and policing aiming to prevent crime, are important
venues for future research. To address these time-sensitive research
questions, administrative data on mental health are particularly useful.

Cohort studies with repeated measurements of neighbourhood-level
crime and individual-level mental health could help to disentangle the
complex causal mechanisms. The application of life course approaches is
particularly promising (Pearce et al., 2018). Identifying sensitive
developmental periods where living in high crime areas may have
long-term impacts on behaviour and mental health, or potential accu-
mulation of crime effects over the life course, are important research
questions. Life course investigations have also the potential to overcome
challenges related to health selective migration. Finally, identifying
vulnerable sociodemographic groups over the lifespan and exploring
crime effects between different mental disorders may help to better
target policies and interventions.

The findings from this review also emphasise the importance of
developing and applying theoretically appropriate methods for
capturing neighbourhood-level crime, and ensuring the geographic scale
of these measures is consistent with the hypothesised pathways con-
necting local crime and mental health. For example, research examining
the impact of urban crime on health may consider applying microgeo-
graphic units of exposure in order to capture the localised experiences
and spatial concentration of crime (Jones and Pridemore, 2018; Weis-
burd et al., 2018). On the other hand, capturing the effect of organised
crime by drug trafficking organisations arguably requires developing
measures for wider geographical units (e.g. cities, regions) in order to
recognise the more spatially dispersed impacts of these actions (Villar-
real and Yu, 2017). Importantly, applying static measures of neigh-
bourhood crime based on residential addresses is unlikely to fully
capture crime exposure and experiences of crime; novel methods
modelling participants’ activity space with GPS tracking is a promising
avenue for future research (Kwan et al., 2019).

Finally, there is also a need for new research that leads to a better
understanding of the causal pathways connecting neighbourhood crime
and individual-level mental health. Galster’s framework of neighbour-
hood effects — particularly the four broad rubrics of causal mechanisms —
is useful here (Galster, 2012). Applying this framework to the
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neighbourhood crime and mental health literature emphasises that
whilst there are a number of studies investigating environmental (i.e.
natural and human-made physical attributes including neighbourhood
infrastructure, litter and toxic substances) and geographical mechanisms
(i.e. emphasising macro-level political and economic factors that limit
the local tax base or restrict local employment opportunities), few
studies have grappled with social interactive mechanisms (i.e. social
processes such as the collective norms or networks and cohesion be-
tween residents) or institutional (i.e. processes external to the neigh-
bourhood resulting for example in place-based stigmatisation or unequal
public and private investment) mechanisms.

5. Conclusions

Crime in residential areas is a significant public health, social, eco-
nomic and legal concern, requiring systems-based approaches in policy
and intervention and cooperation between professionals tasked with
crime and (mental) health services. Allocating universal or targeted
mental health preventions in the vicinity of high crime areas present
opportunities to reduce the incidence of mental disorders, and can be
particularly useful in early ages where skills and coping strategies can be
acquired (e.g. in school context) (Werner-Seidler et al., 2017). Providing
access to mental health services and treatments, including early detec-
tion and specialised programmes for severe mental illnesses (Nossel
et al., 2018), would not only help to lower the mental health burden in
disadvantaged communities but also tackle individual-level de-
terminants of ill health (e.g. unemployment). However, healthcare
professionals should be mindful about the comparably worse mental
health treatment outcomes in high crime neighbourhoods, requiring an
average higher number of treatment sessions and new approaches
augmenting psychological interventions with empowerment and skill
development training (Finegan et al., 2020). As local practitioners alone
might be relatively powerless tackling the impact of local crime and
violence, healthcare planners and policy makers should be aware of
health needs related to area crime. Finally, hot spot policing (Weisburd
et al.,, 2018), complex neighbourhood-based interventions targeting
both physical (e.g. reducing alcohol availability, area rehabilitation,
greening vacant parcels) (Kondo et al., 2018) and social (e.g. increasing
social cohesion, building community facilities) (White et al., 2017) de-
terminants of crime, as well as macro-level interventions (e.g. reducing
harms related to poverty) are best able to address crime and violence
(Jones and Pridemore, 2018; Lorenc et al., 2012) and may have benefits
for population mental health.

Author contributors

GB, CD, TCR, and JP conceived, planned, and oversaw the study. GB
and MHDM searched the literature, applied inclusion and exclusion
criteria, and conducted quality assessment; disagreements between re-
viewers were resolved by consensus with JP GB extracted data, MHDM
cross-checked them. GB developed the methodology and conducted the
statistical analyses. GB drafted the manuscript; all authors reviewed,
commented on, and approved it.

Funding

This work was supported by the European Union’s Horizon 2020
research and innovation programme under the Marie Sktodowska-Curie
grant agreement (LONGPOP - Methodologies and Data Mining Tech-
niques for the Analysis of Big Data Based on Longitudinal Population
and Epidemiological Registers) [grant number 676060]. TCR is a
member of the Alzheimer Scotland Dementia Research Center at the
University of Edinburgh funded by Alzheimer Scotland.

14

Social Science & Medicine 282 (2021) 114106

Declaration of competing interest

None.

Acknowledgments

We thank B Chaix, J Cuartas, V Dupéré, E Generaal, J Kirkbride, J
Newbury, MH Richards, and RA Van Dorn for kindly providing addi-
tional information on their studies. We are grateful for BWA van der
Linden for participation in the screening and study selection of an earlier
version of this review.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.socscimed.2021.114106.

References

Alcock, 1., White, M.P., Lovell, R., Higgins, S.L., Osborne, N.J., Husk, K., et al., 2015.
What accounts for 'England’s green and pleasant land’? A panel data analysis of
mental health and land cover types in rural England. Landsc. Urban Plann. 142,
38-46. https://doi.org/10.1016/j.]landurbplan.2015.05.008.

Ambrey, C.L., Shahni, T.J., 2017. Greenspace and wellbeing in Tehran: a relationship
conditional on a neighbourhood’s crime rate? Urban For. Urban Green. 27, 155-161.
https://doi.org/10.1016/j.ufug.2017.08.003.

Astell-Burt, T., Feng, X., Kolt, G.S., Jalaludin, B., 2015. Does rising crime lead to
increasing distress? Longitudinal analysis of a natural experiment with dynamic
objective neighbourhood measures. Soc. Sci. Med. 138, 68-73. https://doi.org/
10.1016/j.socscimed.2015.05.014.

Baranyi, G., Sieber, S., Pearce, J., Cheval, B., Dibben, C., Kliegel, M., et al., 2019.

A longitudinal study of neighbourhood conditions and depression in ageing
European adults: do the associations vary by exposure to childhood stressors? Prev.
Med. 126, 105764. https://doi.org/10.1016/j.ypmed.2019.105764.

Baranyi, G., Cherrie, M., Curtis, S., Dibben, C., Pearce, J.R., 2020. Neighborhood crime
and psychotropic medications: a longitudinal data linkage study of 130,000 Scottish
adults. Am. J. Prev. Med. 58, 638-647. https://doi.org/10.1016/j.
amepre.2019.12.022.

Baranyi, G., Cherrie, M., Curtis, S.E., Dibben, C., Pearce, J., 2020. Changing levels of
local crime and mental health: a natural experiment using self-reported and service
use data in Scotland. J. Epidemiol. Community Health 74, 806-814. https://doi.org/
10.1136/jech-2020-213837.

Beck, A., Davidson, A.J., Xu, S., Josh Durfee, M., Oronce, C.L.A., Steiner, J.F., et al., 2017.
A multilevel analysis of individual, health system, and neighborhood factors
associated with depression within a large metropolitan area. J. Urban Health 94,
780-790. https://doi.org/10.1007/s11524-017-0190-x.

Benjet, C., Sampson, L., Yu, S., Kessler, R.C., Zaslavsky, A., Evans-Lacko, S., et al., 2019.
Associations between neighborhood-level violence and individual mental disorders:
results from the World Mental Health surveys in five Latin American cities.
Psychiatr. Res. 282, 112607. https://doi.org/10.1016/j.psychres.2019.112607.

Bhavsar, V., Boydell, J., Murray, R., Power, P., 2014. Identifying aspects of
neighbourhood deprivation associated with increased incidence of schizophrenia.
Schizophr. Res. 156, 115-121. https://doi.org/10.1016/j.schres.2014.03.014.

Bhavsar, V., Fusar-Poli, P., McGuire, P., 2018. Neighbourhood deprivation is positively
associated with detection of the ultra-high risk (UHR) state for psychosis in South
East London. Schizophr. Res. 192, 371-376. https://doi.org/10.1016/j.
schres.2017.06.006.

NIH National Heart Lung and Blood Institute. (n.d.). Quality assessment Tool for
observational cohort and cross-sectional studies. https://www.nhlbi.nih.gov/health
-topics/study-quality-assessment-tools.

Bostean, G., Andrade, F.C.D., Viruell-Fuentes, E.A., 2018. Neighborhood stressors and
psychological distress among U.S. Latinos: measuring the protective effects of social
support from family and friends. Stress Health 35, 115-126. https://doi.org/
10.1002/smi.2843.

Brooks Holliday, S., Dubowitz, T., Ghosh-Dastidar, B., Beckman, R., Buysse, D., Hale, L.,
et al., 2019. Do sleep and psychological distress mediate the association between
neighborhood factors and pain? Pain Med. 20, 278-289. https://doi.org/10.1093/
pm/pny075.

Chaix, B., Leyland, A.H., Sabel, C.E., Chauvin, P., Rastam, L., Kristersson, H., et al., 2006.
Spatial clustering of mental disorders and associated characteristics of the
neighbourhood context in Malmo, Sweden, in 2001. J. Epidemiol. Community
Health 60, 427-435. https://doi.org/10.1136/jech.2005.040360.

Chen, J., Chen, S., 2015. Mental health effects of perceived living environment and
neighborhood safety in urbanizing China. Habitat Int. 46, 101-110. https://doi.org/
10.1016/j.habitatint.2014.11.002.

Clemens, T., Dibben, C., 2017. Living in stressful neighbourhoods during pregnancy: an
observational study of crime rates and birth outcomes. Eur. J. Publ. Health 27,
197-202. https://doi.org/10.1093/eurpub/ckw131.

Cornaglia, F., Feldman, N.E., Leigh, A., 2014. Crime and mental well-being. J. Hum.
Resour. 49, 110-140. https://doi.org/10.3368/jhr.49.1.110.


https://doi.org/10.1016/j.socscimed.2021.114106
https://doi.org/10.1016/j.socscimed.2021.114106
https://doi.org/10.1016/j.landurbplan.2015.05.008
https://doi.org/10.1016/j.ufug.2017.08.003
https://doi.org/10.1016/j.socscimed.2015.05.014
https://doi.org/10.1016/j.socscimed.2015.05.014
https://doi.org/10.1016/j.ypmed.2019.105764
https://doi.org/10.1016/j.amepre.2019.12.022
https://doi.org/10.1016/j.amepre.2019.12.022
https://doi.org/10.1136/jech-2020-213837
https://doi.org/10.1136/jech-2020-213837
https://doi.org/10.1007/s11524-017-0190-x
https://doi.org/10.1016/j.psychres.2019.112607
https://doi.org/10.1016/j.schres.2014.03.014
https://doi.org/10.1016/j.schres.2017.06.006
https://doi.org/10.1016/j.schres.2017.06.006
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://doi.org/10.1002/smi.2843
https://doi.org/10.1002/smi.2843
https://doi.org/10.1093/pm/pny075
https://doi.org/10.1093/pm/pny075
https://doi.org/10.1136/jech.2005.040360
https://doi.org/10.1016/j.habitatint.2014.11.002
https://doi.org/10.1016/j.habitatint.2014.11.002
https://doi.org/10.1093/eurpub/ckw131
https://doi.org/10.3368/jhr.49.1.110

G. Baranyi et al.

Cuartas, J., Leventhal, T., 2020. Exposure to community violence and Children’s mental
Health: a quasi-experimental examination. Soc. Sci. Med. 246, 112740. https://doi.
org/10.1016/j.socscimed.2019.112740.

Cuartas, J., Roy, A.L., 2019. The latent threat of community violence: indirect exposure
to local homicides and adolescents’ mental health in Colombia. Am. J. Community
Psychol. 64, 218-230. https://doi.org/10.1002/ajcp.12335.

Cuellar, J., Jones, D.J., Sterrett, E., 2015. Examining parenting in the neighborhood
context: a review. J. Child Fam. Stud. 24, 195-219. https://doi.org/10.1007/
510826-013-9826-y.

Dean, K., Laursen, T.M., Pedersen, C.B., Webb, R.T., Mortensen, P.B., Agerbo, E., 2018.
Risk of being subjected to crime, including violent crime, after onset of mental
illness: a Danish national registry study using police data. JAMA Psychiatr. 75,
689-696. https://doi.org/10.1001/jamapsychiatry.2018.0534.

Delgado, A.O., Sudrez, L.A., Estévez Campos, R.M., Pascual Garcia, D.M., 2012. Activos
del Barrio y Ajuste Adolescente. Psychosoc. Interv. 21, 17-27. https://doi.org/
10.5093/in2012v21nlal.

Diez Roux, A.V., 2007. Neighborhoods and health: where are we and were do we go from
here? Rev. Epidemiol. Sante Publ. 55, 13-21. https://doi.org/10.1016/j.
respe.2006.12.003.

Do, D.P., Diez Roux, A.V., Hajat, A., Auchincloss, A.H., Merkin, S.S., Ranjit, N., et al.,
2011. Circadian rhythm of cortisol and neighborhood characteristics in a population-
based sample: the Multi-Ethnic Study of Atherosclerosis. Health Place 17, 625-632.
https://doi.org/10.1016/j.healthplace.2010.12.019.

Domenech-Abella, J., Switsers, L., Mundo, J., Dierckx, E., Dury, S., De Donder, L., 2020.
The association between perceived social and physical environment and mental
health among older adults: mediating effects of loneliness. Aging Ment. Health 1-7.
https://doi.org/10.1080/13607863.2020.1727853.

Dustmann, C., Fasani, F., 2016. The effect of local area crime on mental health. Econ. J.
126, 978. https://doi.org/10.1111/ecoj.12205.

Fagg, J., Curtis, S., Stansfeld, S., Congdon, P., 2006. Psychological distress among
adolescents, and its relationship to individual, family and area characteristics in East
London. Soc. Sci. Med. 63, 636-648. https://doi.org/10.1016/j.
socscimed.2006.02.012.

Fauth, R.C., Roth, J.L., Brooks-Gunn, J., 2007. Does the neighborhood context alter the
link between youth’s after-school time activities and developmental outcomes? A
multilevel analysis. Dev. Psychol. 43, 760-777. https://doi.org/10.1037/0012-
1649.43.3.760.

Finegan, M., Firth, N., Delgadillo, J., 2020. Adverse impact of neighbourhood
socioeconomic deprivation on psychological treatment outcomes: the role of area-
level income and crime. Psychother. Res. 30, 546-554. https://doi.org/10.1080/
10503307.2019.1649500.

Fleischer, N.L., Lozano, P., Arillo Santillan, E., Reynales Shigematsu, L.M., Thrasher, J.F.,
2015. The impact of neighbourhood violence and social cohesion on smoking
behaviours among a cohort of smokers in Mexico. J. Epidemiol. Community Health
69, 1083-1090. https://doi.org/10.1136/jech-2014-205115.

Flouri, E., Midouhas, E., Francesconi, M., 2020. Neighbourhood deprivation and child
behaviour across childhood and adolescence. Longitud Life Course Stud 11,
203-227. https://doi.org/10.1332/175795919X15722477076216.

Forehand, R., Jones, D.J., 2003. Neighborhood violence and coparent conflict:
interactive influence on child psychosocial adjustment. J. Abnorm. Child Psychol.
31, 591-604. https://doi.org/10.1023/A:1026206122470.

Foster, S., Hooper, P., Knuiman, M., Giles-Corti, B., 2016. Does heightened fear of crime
lead to poorer mental health in new suburbs, or vice versa? Soc. Sci. Med. 168,
30-34. https://doi.org/10.1016/j.socscimed.2016.09.004.

Fowler, P.J., Tompsett, C.J., Braciszewski, J.M., Jacques-Tiura, A.J., Baltes, B.B., 2009.
Community violence: a meta-analysis on the effect of exposure and mental health
outcomes of children and adolescents. Dev. Psychopathol. 21, 227-259. https://doi.
org/10.1017/50954579409000145.

Galster, G.C., 2012. The mechanism(s) of neighbourhood effects: theory, evidence, and
policy implications. In: van Ham, M., Manley, D., Bailey, N., Simpson, L.,
Maclennan, D. (Eds.), Neighbourhood Effects Research: New Perspectives. Springer
Netherlands, Dordrecht, pp. 23-56.

Generaal, E., Hoogendijk, E.O., Stam, M., Henke, C.E., Rutters, F., Oosterman, M., et al.,
2019. Neighbourhood characteristics and prevalence and severity of depression:
pooled analysis of eight Dutch cohort studies. Br. J. Psychiatry 215, 468-475.
https://doi.org/10.1192/bjp.2019.100.

Gepty, A.A., Hamilton, J.L., Abramson, L.Y., Alloy, L.B., 2019. The combination of living
in high crime neighborhoods and high rumination predicts depressive symptoms
among adolescents. J. Youth Adolesc. 48, 2141-2151. https://doi.org/10.1007/
510964-019-01150-8.

Goldman-Mellor, S., Margerison-Zilko, C., Allen, K., Cerda, M., 2016. Perceived and
objectively-measured neighborhood violence and adolescent psychological distress.
J. Urban Health 93, 758-769. https://doi.org/10.1007/s11524-016-0079-0.

Grant, R.L., 2014. Converting an odds ratio to a range of plausible relative risks for better
communication of research findings. BMJ 348, £7450. https://doi.org/10.1136/bmj.
f7450.

Hessel, P., Martinez Botero, M.A., Cuartas, J., 2019. Acute exposure to violent
neighborhood crime and depressive symptoms among older individuals in Colombia.
Health Place 59, 102162. https://doi.org/10.1016/j.healthplace.2019.102162.

Higgins, J., Green, S., 2011. Cochrane Handbook for Systematic Reviews of
Interventions. The Cochrane Collaboration [updated March 2011], Version 5.1.0.

Jacobson, N.C., Newman, M.G., 2017. Anxiety and depression as bidirectional risk
factors for one another: a meta-analysis of longitudinal studies. Psychol. Bull. 143,
1155-1200. https://doi.org/10.1037/bul0000111.

15

Social Science & Medicine 282 (2021) 114106

Jones, R.W., Pridemore, W.A., 2018. Toward an integrated multilevel theory of crime at
place: routine activities, social disorganization, and the law of crime concentration.
Quant Criminol 35, 543-572. https://doi.org/10.1007/510940-018-9397-6.

Jones, D.J., Foster, S., Forehand, G., O’Connell, C., 2005. Neighborhood violence and
psychosocial adjustment in low-income urban african American children: physical
symptoms as a marker of child adjustment. J. Child Fam. Stud. 14, 237-249. https://
doi.org/10.1007/s10826-005-5051-7.

Joshi, S., Mooney, S.J., Rundle, A.G., Quinn, J.W., Beard, J.R., Cerda, M., 2017.
Pathways from neighborhood poverty to depression among older adults. Health
Place 43, 138-143. https://doi.org/10.1016/j.healthplace.2016.12.003.

Karcher, N.R., Shiffman, J.E., Barch, D.M., 2021. Environmental risk factors and
psychotic-like symptoms in children aged 9-11. J. Am. Acad. Child Adolesc.
Psychiatry 60, 490-500. https://doi.org/10.1016/j.jaac.2020.07.003.

Kim, M.J., 2012. Individual, Family, School, and Community Predictors for Depression
and Self-Esteem: A Comparative Study between Asian and Latino Adolescents.
Faculty of the Graduate School, University of Texas at Arlington. http://hdl.handle.
net/10106/11113.

Kim, A.S., Ko, H.J., Kwon, J.H., Lee, J.M., 2018. Exposure to secondhand smoke and risk
of cancer in never smokers: a meta-analysis of epidemiologic studies. Int. J. Environ.
Res. Publ. Health 15. https://doi.org/10.3390/ijerph15091981, 1981.

Kirkbride, J., Boydell, J., Ploubidis, G., Morgan, C., Dazzan, P., McKenzie, K., et al., 2008.
Testing the association between the incidence of schizophrenia and social capital in
an urban area. Psychol. Med. 38, 1083-1094. https://doi.org/10.1017/
S0033291707002085.

Kondo, M.C., Andreyeva, E., South, E.C., MacDonald, J.M., Branas, C.C., 2018.
Neighborhood interventions to reduce violence. Annu. Rev. Publ. Health 39,
253-271. https://doi.org/10.1146/annurev-publhealth-040617-014600.

Kwan, M.-P., Wang, J., Tyburski, M., Epstein, D.H., Kowalczyk, W.J., Preston, K.L., 2019.
Uncertainties in the geographic context of health behaviors: a study of substance
users’ exposure to psychosocial stress using GPS data. Int. J. Geogr. Inf. Syst. 33,
1176-1195. https://doi.org/10.1080/13658816.2018.1503276.

Lin, C.Y., Kim, B., Liao, Y., Park, J.H., 2019. Personal, behavioral, and perceived
environmental factors associated with late-life depression in older men and women.
Psychol. Res. Behav. Manag. 12, 641-650. https://doi.org/10.2147 /PRBM.S214524.

Long, D.A., 2005. Residential Community Identification and Psychological Well-Being.
Faculty of the Graduate School, Vanderbilt University. http://hdl.handle.net
/1803/13662.

Lorenc, T., Clayton, S., Neary, D., Whitehead, M., Petticrew, M., Thomson, H., et al.,
2012. Crime, fear of crime, environment, and mental health and wellbeing: mapping
review of theories and causal pathways. Health Place 18, 757-765. https://doi.org/
10.1016/j.healthplace.2012.04.001.

Lowe, G.A., Lipps, G., Gibson, R.C., Halliday, S., Morris, A., Clarke, N, et al., 2014.
Neighbourhood factors and depression among adolescents in four Caribbean
countries. PloS One 9, €95538. https://doi.org/10.1371/journal.pone.0095538.

Liidecke, D., 2019. Effect Size Computation for Meta Analysis, Version 0.5.0. https:
//CRAN.R-project.org/package=esc.

Lund, C., Brooke-Sumner, C., Baingana, F., Baron, E.C., Breuer, E., Chandra, P., et al.,
2018. Social determinants of mental disorders and the Sustainable Development
Goals: a systematic review of reviews. Lanc. Psychiatr. 5, 357-369. https://doi.org/
10.1016/52215-0366(18)30060-9.

Ma, L., Kent, J., Mulley, C., 2018. Transport disadvantage, social exclusion, and
subjective wellbeing: the role of the neighborhood environment—evidence from
Sydney, Australia. Transp Land Use 11, 31-47. https://doi.org/10.5198/
jtlu.2018.1008.

Mair, C., Diez Roux, A.V., Morenoff, J.D., 2010. Neighborhood stressors and social
support as predictors of depressive symptoms in the Chicago Community Adult
Health Study. Health Place 16, 811-819. https://doi.org/10.1016/j.
healthplace.2010.04.006.

Mair, C., Diez Roux, A.V., Golden, S.H., Rapp, S., Seeman, T., Shea, S., 2015. Change in
neighborhood environments and depressive symptoms in New York city: the multi-
ethnic study of atherosclerosis. Health Place 32, 93-98. https://doi.org/10.1016/j.
healthplace.2015.01.003.

Mattocks, N., 2019. Neighborhood Disorder and Mental Health Outcomes Among a
Sample of Baltimore City Residents: the Influence of Urban Parks, Social Cohesion,
and Social Control. School of Social Work, University of Maryland. http://hdl.han
dle.net/10713/11606.

McCoy, D.C., Roy, A.L., Raver, C., 2016. Neighborhood crime as a predictor of individual
differences in emotional processing and regulation. Dev. Sci. 19, 164-174. https://
doi.org/10.1111/desc.12287.

Meffert, S.M., McCulloch, C.E., Neylan, T.C., Gandhi, M., Lund, C., 2015. Increase of
perceived frequency of neighborhood domestic violence is associated with increase
of women’s depression symptoms in a nationally representative longitudinal study in
South Africa. Soc. Sci. Med. 131, 89-97. https://doi.org/10.1016/j.
socscimed.2015.03.008.

Meng, X., Brunet, A., Turecki, G., Liu, A., D’Arcy, C., Caron, J., 2017. Risk factor
modifications and depression incidence: a 4-year longitudinal Canadian cohort of the
Montreal Catchment Area Study. BMJ Open 7, e015156. https://doi.org/10.1136/
bmjopen-2016-015156.

Moeyaert, M., Ugille, M., Natasha Beretvas, S., Ferron, J., Bunuan, R., Van den
Noortgate, W., 2016. Methods for dealing with multiple outcomes in meta-analysis:a
comparison between averaging effect sizes, robust variance estimation and
multilevel meta-analysis. Int. J. Soc. Res. Methodol. 20, 559-572. https://doi.org/
10.1080/13645579.2016.1252189.

Moore, K.A., Hirsch, J.A., August, C., Mair, C., Sanchez, B.N., Diez Roux, A.V., 2016.
Neighborhood social resources and depressive symptoms: longitudinal results from


https://doi.org/10.1016/j.socscimed.2019.112740
https://doi.org/10.1016/j.socscimed.2019.112740
https://doi.org/10.1002/ajcp.12335
https://doi.org/10.1007/s10826-013-9826-y
https://doi.org/10.1007/s10826-013-9826-y
https://doi.org/10.1001/jamapsychiatry.2018.0534
https://doi.org/10.5093/in2012v21n1a1
https://doi.org/10.5093/in2012v21n1a1
https://doi.org/10.1016/j.respe.2006.12.003
https://doi.org/10.1016/j.respe.2006.12.003
https://doi.org/10.1016/j.healthplace.2010.12.019
https://doi.org/10.1080/13607863.2020.1727853
https://doi.org/10.1111/ecoj.12205
https://doi.org/10.1016/j.socscimed.2006.02.012
https://doi.org/10.1016/j.socscimed.2006.02.012
https://doi.org/10.1037/0012-1649.43.3.760
https://doi.org/10.1037/0012-1649.43.3.760
https://doi.org/10.1080/10503307.2019.1649500
https://doi.org/10.1080/10503307.2019.1649500
https://doi.org/10.1136/jech-2014-205115
https://doi.org/10.1332/175795919X15722477076216
https://doi.org/10.1023/A:1026206122470
https://doi.org/10.1016/j.socscimed.2016.09.004
https://doi.org/10.1017/S0954579409000145
https://doi.org/10.1017/S0954579409000145
http://refhub.elsevier.com/S0277-9536(21)00438-X/sref35
http://refhub.elsevier.com/S0277-9536(21)00438-X/sref35
http://refhub.elsevier.com/S0277-9536(21)00438-X/sref35
http://refhub.elsevier.com/S0277-9536(21)00438-X/sref35
https://doi.org/10.1192/bjp.2019.100
https://doi.org/10.1007/s10964-019-01150-8
https://doi.org/10.1007/s10964-019-01150-8
https://doi.org/10.1007/s11524-016-0079-0
https://doi.org/10.1136/bmj.f7450
https://doi.org/10.1136/bmj.f7450
https://doi.org/10.1016/j.healthplace.2019.102162
http://refhub.elsevier.com/S0277-9536(21)00438-X/sref41
http://refhub.elsevier.com/S0277-9536(21)00438-X/sref41
https://doi.org/10.1037/bul0000111
https://doi.org/10.1007/s10940-018-9397-6
https://doi.org/10.1007/s10826-005-5051-7
https://doi.org/10.1007/s10826-005-5051-7
https://doi.org/10.1016/j.healthplace.2016.12.003
https://doi.org/10.1016/j.jaac.2020.07.003
http://hdl.handle.net/10106/11113
http://hdl.handle.net/10106/11113
https://doi.org/10.3390/ijerph15091981
https://doi.org/10.1017/S0033291707002085
https://doi.org/10.1017/S0033291707002085
https://doi.org/10.1146/annurev-publhealth-040617-014600
https://doi.org/10.1080/13658816.2018.1503276
https://doi.org/10.2147/PRBM.S214524
http://hdl.handle.net/1803/13662
http://hdl.handle.net/1803/13662
https://doi.org/10.1016/j.healthplace.2012.04.001
https://doi.org/10.1016/j.healthplace.2012.04.001
https://doi.org/10.1371/journal.pone.0095538
https://CRAN.R-project.org/package=esc
https://CRAN.R-project.org/package=esc
https://doi.org/10.1016/S2215-0366(18)30060-9
https://doi.org/10.1016/S2215-0366(18)30060-9
https://doi.org/10.5198/jtlu.2018.1008
https://doi.org/10.5198/jtlu.2018.1008
https://doi.org/10.1016/j.healthplace.2010.04.006
https://doi.org/10.1016/j.healthplace.2010.04.006
https://doi.org/10.1016/j.healthplace.2015.01.003
https://doi.org/10.1016/j.healthplace.2015.01.003
http://hdl.handle.net/10713/11606
http://hdl.handle.net/10713/11606
https://doi.org/10.1111/desc.12287
https://doi.org/10.1111/desc.12287
https://doi.org/10.1016/j.socscimed.2015.03.008
https://doi.org/10.1016/j.socscimed.2015.03.008
https://doi.org/10.1136/bmjopen-2016-015156
https://doi.org/10.1136/bmjopen-2016-015156
https://doi.org/10.1080/13645579.2016.1252189
https://doi.org/10.1080/13645579.2016.1252189

G. Baranyi et al.

the multi-ethnic study of atherosclerosis. J. Urban Health 93, 572-588. https://doi.
org/10.1007/511524-016-0042-0.

Nazmi, A., Diez Roux, A., Ranjit, N., Seeman, T.E., Jenny, N.S., 2010. Cross-sectional and
longitudinal associations of neighborhood characteristics with inflammatory
markers: findings from the multi-ethnic study of atherosclerosis. Health Place 16,
1104-1112. https://doi.org/10.1016/j.healthplace.2010.07.001.

Newbury, J.B., Arseneault, L., Caspi, A., Moffitt, T.E., Odgers, C.L., Baldwin, J.R., et al.,
2017. In the eye of the beholder: perceptions of neighborhood adversity and
psychotic experiences in adolescence. Dev. Psychopathol. 29, 1823-1837. https://
doi.org/10.1017/50954579417001420.

Norstrand, J.A., 2014. The Association between Social Capital and Health Among
Community Dwelling Older Adults. Graduate School of Social Work. ProQuest
Dissertations Publishing, Boston College, 3630028 https://search.proquest.com/ope
nview/e4f6a208afee3ela2d84dddfeaa552ee/1?pq-origsite=gscholar&cbl=1875
0&diss=y.

Nossel, 1., Wall, M.M., Scodes, J., Marino, L.A., Zilkha, S., Bello, L., et al., 2018. Results of
a coordinated specialty care program for early psychosis and predictors of outcomes.
Psychiatr. Serv. 69, 863-870. https://doi.org/10.1176/appi.ps.201700436.

O’Brien, D.T., Farrell, C., Welsh, B.C., 2019. Broken (windows) theory: a meta-analysis of
the evidence for the pathways from neighborhood disorder to resident health
outcomes and behaviors. Soc. Sci. Med. 228, 272-292. https://doi.org/10.1016/j.
socscimed.2018.11.015.

Pals, H., Kaplan, H.B., 2013. Cumulative and relative disadvantage as long-term
determinants of negative self-feelings. Socio. Inq. 83, 130-153. https://doi.org/
10.1111/j.1475-682X.2012.00426.x.

Pearce, J., Cherrie, M., Shortt, N., Deary, 1., Ward Thompson, C., 2018. Life course of
place: a longitudinal study of mental health and place. Trans. Inst. Br. Geogr. 43,
555-572. https://doi.org/10.1111/tran.12246.

Pearson, A.L., Breetzke, G.D., 2013. The association between the fear of crime, and
mental and physical wellbeing in New Zealand. Soc. Indicat. Res. 119, 281-294.
https://doi.org/10.1007/s11205-013-0489-2.

Polling, C., Khondoker, M., team, S.E.s., Hatch, S.L., Hotopf, M., 2014. Influence of
perceived and actual neighbourhood disorder on common mental illness. Soc.
Psychiatr. Psychiatr. Epidemiol. 49, 889-901. https://doi.org/10.1007/500127-013-
0813-9.

Putrik, P., de Vries, N.K., Mujakovic, S., van Amelsvoort, L., Kant, I., Kunst, A.E., et al.,
2015. Living environment matters: relationships between neighborhood
characteristics and health of the residents in a Dutch municipality. J. Community
Health 40, 47-56. https://doi.org/10.1007/510900-014-9894-y.

Ramey, D.M., Harrington, N., 2019. Early exposure to neighborhood crime and child
internalizing and externalizing behaviors. Health Place 57, 228-237. https://doi.
org/10.1016/j.healthplace.2019.04.010.

Richardson, R., Westley, T., Gariepy, G., Austin, N., Nandi, A., 2015. Neighborhood
socioeconomic conditions and depression: a systematic review and meta-analysis.
Soc. Psychiatr. Psychiatr. Epidemiol. 50, 1641-1656. https://doi.org/10.1007/
s00127-015-1092-4.

Sampson, R.J., Raudenbush, S.W., Earls, F., 1997. Neighborhoods and violent crime: a
multilevel study of collective efficacy. Science 277, 918-924. https://doi.org/
10.1126/science.277.5328.918.

Schriber, R.A., Anbari, Z., Robins, R.W., Conger, R.D., Hastings, P.D., Guyer, A.E., 2017.
Hippocampal volume as an amplifier of the effect of social context on adolescent
depression. Clin Psychol Sci 5, 632-649. https://doi.org/10.1177/
2167702617699277.

Scottish Government, 2019. Scottish Crime and Justice Survey 2017/18: Main Findings.
National Statistics, Edinburgh. https://www.gov.scot/publications/scottish-crime
-justice-survey-2017-18-main-findings.

Secretti, T., Nunes, M.A.A., Schmidt, M.IL., Stein, M.C., Santos, S.M., 2019. Characteristics
of neighborhood environment (social cohesion and safety) and common mental
disorders in ELSA-Brasil study: a multilevel analysis. Cad. Satide Ptblica 35,
€00197017. https://doi.org/10.1590/0102-311x00197017.

Sharkey, P., 2018. The long reach of violence: a broader perspective on data, theory, and
evidence on the prevalence and consequences of exposure to violence. Annu Rev
Criminol 1, 85-102. https://doi.org/10.1146/annurev-criminol-032317-092316.

Simning, A., van Wijngaarden, E., Conwell, Y., 2012. The association of African
Americans’ perceptions of neighborhood crime and drugs with mental illness. Soc.
Psychiatr. Psychiatr. Epidemiol. 47, 1159-1167. https://doi.org/10.1007/500127-
011-0426-0.

Simons, R.L., Murry, V., McLoyd, V., Lin, K.H., Cutrona, C., Conger, R.D., 2002.
Discrimination, crime, ethnic identity, and parenting as correlates of depressive

16

Social Science & Medicine 282 (2021) 114106

symptoms among African American children: a multilevel analysis. Dev.
Psychopathol. 14, 371-393. https://doi.org/10.1017/50954579402002109.

Steel, Z., Marnane, C., Iranpour, C., Chey, T., Jackson, J.W., Patel, V., et al., 2014. The
global prevalence of common mental disorders: a systematic review and meta-
analysis 1980-2013. Int. J. Epidemiol. 43, 476-493. https://doi.org/10.1093/ije/
dyu038.

Stockdale, S.E., Wells, K.B., Tang, L., Belin, T.R., Zhang, L., Sherbourne, C.D., 2007. The
importance of social context: neighborhood stressors, stress-buffering mechanisms,
and alcohol, drug, and mental health disorders. Soc. Sci. Med. 65, 1867-1881.
https://doi.org/10.1016/j.socscimed.2007.05.045.

Stroup, D.F., Berlin, J.A., Morton, S.C., Olkin, 1., Williamson, G.D., Rennie, D., et al.,
2000. Meta-analysis of observational studies in epidemiology: a proposal for
reporting. Meta-analysis of Observational Studies in Epidemiology (MOOSE) group.
J. Am. Med. Assoc. 283, 2008-2012. https://doi.org/10.1001/jama.283.15.2008.

Tamura, K., Langerman, S.D., Orstad, S.L., Neally, S.J., Andrews, M.R., Ceasar, J.N.,
et al., 2020. Physical activity-mediated associations between perceived
neighborhood social environment and depressive symptoms among Jackson Heart
Study participants. Int. J. Behav. Nutr. Phys. Activ. 17, 91. https://doi.org/10.1186/
512966-020-00991-y.

Tan, S.Y., Haining, R., 2016. Crime victimization and the implications for individual
health and wellbeing: a Sheffield case study. Soc. Sci. Med. 167, 128-139. https://
doi.org/10.1016/j.socscimed.2016.08.018.

Teychenne, M., Ball, K., Salmon, J., 2012. Educational inequalities in women’s
depressive symptoms: the mediating role of perceived neighbourhood
characteristics. Int. J. Environ. Res. Publ. Health 9, 4241-4253. https://doi.org/
10.3390/ijerph9124241.

Tomita, A., Labys, C.A., Burns, J.K., 2015. A multilevel analysis of the relationship
between neighborhood social disorder and depressive symptoms: evidence from the
South African National Income Dynamics Study. Am. J. Orthopsychiatry 85, 56-62.
https://doi.org/10.1037/0rt0000049.

Tracy, M.S., 2012. Traumatic Events, Neighborhood Conditions, and Changes in
Depression Severity Among Adult Detroit Residents. Horace H. Rackham School of
Graduate Studies, University of Michigan. http://hdl.handle.net/2027.42,/94072.

Veling, W., Susser, E., Selten, J.P., Hoek, H.W., 2015. Social disorganization of
neighborhoods and incidence of psychotic disorders: a 7-year first-contact incidence
study. Psychol. Med. 45, 1789-1798. https://doi.org/10.1017/
S0033291714002682.

Viechtbauer, W., 2010. Conducting meta-analyses in R with the metafor package. J. Stat.
Software 36, 1-48. https://doi.org/10.18637/jss.v036.i03.

Viechtbauer, W., Cheung, M.W., 2010. Outlier and influence diagnostics for meta-
analysis. Res. Synth. Methods 1, 112-125. https://doi.org/10.1002/jrsm.11.

Villarreal, A., Yu, W.-H., 2017. Crime, fear, and mental health in Mexico. Criminology
55, 779-805. https://doi.org/10.1111/1745-9125.12150.

Vos, T., Abajobir, A.A., Abate, K.H., Abbafati, C., Abbas, K.M., Abd-Allah, F., et al., 2017.
Global, regional, and national incidence, prevalence, and years lived with disability
for 328 diseases and injuries for 195 countries, 1990-2016: a systematic analysis for
the Global Burden of Disease Study 2016. Lancet 390, 1211-1259. https://doi.org/
10.1016/50140-6736(17)32154-2.

Weisburd, D., Cave, B., Nelson, M., White, C., Haviland, A., Ready, J., et al., 2018. Mean
streets and mental health: depression and post-traumatic stress disorder at crime hot
spots. Am. J. Community Psychol. 61, 285-295. https://doi.org/10.1002/
ajep.12232.

Werner-Seidler, A., Perry, Y., Calear, A.L., Newby, J.M., Christensen, H., 2017. School-
based depression and anxiety prevention programs for young people: a systematic
review and meta-analysis. Clin. Psychol. Rev. 51, 30-47. https://doi.org/10.1016/].
¢cpr.2016.10.005.

White, M.P., Alcock, 1., Wheeler, B.W., Depledge, M.H., 2013. Would you be happier
living in a greener urban area? A fixed-effects analysis of panel data. Psychol. Sci. 24,
920-928. https://doi.org/10.1177/0956797612464659.

White, J., Greene, G., Farewell, D., Dunstan, F., Rodgers, S., Lyons, R.A., et al., 2017.
Improving mental health through the regeneration of deprived neighborhoods: a
natural experiment. Am. J. Epidemiol. 186, 473-480. https://doi.org/10.1093/aje/
kwx086.

Wilson-Genderson, M., Pruchno, R., 2013. Effects of neighborhood violence and
perceptions of neighborhood safety on depressive symptoms of older adults. Soc. Sci.
Med. 85, 43-49. https://doi.org/10.1016/j.socscimed.2013.02.028.

Yu, E., Lippert, A.M., 2016. Neighborhood crime rate, weight-related behaviors, and
obesity: a systematic review of the literature. Soc. Compass 10, 187-207. https://
doi.org/10.1111/s0c4.12356.


https://doi.org/10.1007/s11524-016-0042-0
https://doi.org/10.1007/s11524-016-0042-0
https://doi.org/10.1016/j.healthplace.2010.07.001
https://doi.org/10.1017/S0954579417001420
https://doi.org/10.1017/S0954579417001420
https://search.proquest.com/openview/e4f6a208afee3e1a2d84dddfeaa552ee/1?pq-origsite=gscholar&amp;cbl=18750&amp;diss=y
https://search.proquest.com/openview/e4f6a208afee3e1a2d84dddfeaa552ee/1?pq-origsite=gscholar&amp;cbl=18750&amp;diss=y
https://search.proquest.com/openview/e4f6a208afee3e1a2d84dddfeaa552ee/1?pq-origsite=gscholar&amp;cbl=18750&amp;diss=y
https://doi.org/10.1176/appi.ps.201700436
https://doi.org/10.1016/j.socscimed.2018.11.015
https://doi.org/10.1016/j.socscimed.2018.11.015
https://doi.org/10.1111/j.1475-682X.2012.00426.x
https://doi.org/10.1111/j.1475-682X.2012.00426.x
https://doi.org/10.1111/tran.12246
https://doi.org/10.1007/s11205-013-0489-2
https://doi.org/10.1007/s00127-013-0813-9
https://doi.org/10.1007/s00127-013-0813-9
https://doi.org/10.1007/s10900-014-9894-y
https://doi.org/10.1016/j.healthplace.2019.04.010
https://doi.org/10.1016/j.healthplace.2019.04.010
https://doi.org/10.1007/s00127-015-1092-4
https://doi.org/10.1007/s00127-015-1092-4
https://doi.org/10.1126/science.277.5328.918
https://doi.org/10.1126/science.277.5328.918
https://doi.org/10.1177/2167702617699277
https://doi.org/10.1177/2167702617699277
https://www.gov.scot/publications/scottish-crime-justice-survey-2017-18-main-findings
https://www.gov.scot/publications/scottish-crime-justice-survey-2017-18-main-findings
https://doi.org/10.1590/0102-311x00197017
https://doi.org/10.1146/annurev-criminol-032317-092316
https://doi.org/10.1007/s00127-011-0426-0
https://doi.org/10.1007/s00127-011-0426-0
https://doi.org/10.1017/S0954579402002109
https://doi.org/10.1093/ije/dyu038
https://doi.org/10.1093/ije/dyu038
https://doi.org/10.1016/j.socscimed.2007.05.045
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1186/s12966-020-00991-y
https://doi.org/10.1186/s12966-020-00991-y
https://doi.org/10.1016/j.socscimed.2016.08.018
https://doi.org/10.1016/j.socscimed.2016.08.018
https://doi.org/10.3390/ijerph9124241
https://doi.org/10.3390/ijerph9124241
https://doi.org/10.1037/ort0000049
http://hdl.handle.net/2027.42/94072
https://doi.org/10.1017/S0033291714002682
https://doi.org/10.1017/S0033291714002682
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.1002/jrsm.11
https://doi.org/10.1111/1745-9125.12150
https://doi.org/10.1016/S0140-6736(17)32154-2
https://doi.org/10.1016/S0140-6736(17)32154-2
https://doi.org/10.1002/ajcp.12232
https://doi.org/10.1002/ajcp.12232
https://doi.org/10.1016/j.cpr.2016.10.005
https://doi.org/10.1016/j.cpr.2016.10.005
https://doi.org/10.1177/0956797612464659
https://doi.org/10.1093/aje/kwx086
https://doi.org/10.1093/aje/kwx086
https://doi.org/10.1016/j.socscimed.2013.02.028
https://doi.org/10.1111/soc4.12356
https://doi.org/10.1111/soc4.12356

	The impact of neighbourhood crime on mental health: A systematic review and meta-analysis
	1 Introduction
	2 Method
	2.1 Search strategy and selection criteria
	2.2 Data extraction and quality appraisal
	2.3 Statistical procedure

	3 Results
	3.1 Main analyses
	3.2 Study quality
	3.3 Sensitivity analysis

	4 Discussion
	4.1 Strengths and limitations
	4.2 Future research

	5 Conclusions
	Author contributors
	Funding
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


