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Summary

Neighborhood violence is associated with poor health, but the mechanisms explaining this associa-
tion are still unknown. This study seeks to examine the role of loneliness as a mediator of the associa-
tion between neighborhood violence and health among two ethnic groups (Arabs and Jews) in Israel.
A representative survey was conducted among adult residents (1903 Arabs and 2726 Jews) of four
Israeli towns: two Arab towns, one Jewish town and one mixed town. A stratified sample of house-
holds by residential area, age and sex, was selected in each town. Mediation models were tested us-
ing Hayes’ PROCESS procedure. Traffic violations, juvenile delinquency and vandalism were reported
by more than 50% of Arab residents, relative to about 25-30% of Jewish residents. Loneliness
mediated the association between neighborhood violence and health, with a full serial mediation for
mental health and a partial serial mediation for physical health. Findings indicate that Arab towns are
characterized by severe neighborhood violence. The association between neighborhood violence and
physical health was fully dependent on the mediators among both ethnic groups. Future studies
should use prospective designs with objective measures of health and violence to validate our cross-
sectional findings.
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INTRODUCTION health (Diez Roux and Mair, 2010; Theall et al., 2017),

A growing body of literature suggests that purely
individual-based factors fail to capture important health
contributors (Bauer et al., 2009; Craig et al., 2018) and
that there is a need to consider the influence of socio-
environmental factors, such as neighborhood violence
(Vasan et al., 2021), on residents’ health. Neighborhood
violence is a global public health problem affecting mil-
lions of people around the world (Butchart and Mikton,
2014; Thomas et al., 2020). Some studies suggest that
neighborhood violence may be associated with poor

but the mechanisms explaining this association are still
unknown. The aim of this study was to examine the role
of loneliness as a mediator of the association between
neighborhood violence and health among people from
two ethnic groups (Arabs and Jews) in Israel.

Several mechanisms have been suggested to explain
the association between neighborhood violence and
health. People living in violent neighborhoods are ex-
posed to stressful events (e.g. burglaries, vandalism,
drug abuse, juvenile delinquency, traffic violations,
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neighbor disputes) that in and of themselves can raise
fear and anxiety levels among residents, leading to poor
psychological and physical health (Diez Roux and Mair,
2010). In addition, living in unsafe neighborhoods
appears to discourage health-promoting behaviors and
also provides residents with fewer opportunities to be
physically active (e.g. due to their fear of exercising out-
doors), potentially having a direct impact on their health
(Johnson et al., 2009). Indeed, a few studies have demon-
strated that neighborhood and community-level factors
have an impact on residents’ health (Diez Roux and
Mair, 2010). A recent synthesis of eight articles highlights
the potential negative impacts of community violence on
African American males (Thomas et al., 2020). A study
among urban mothers of young children suggested that
mothers with high exposure to neighborhood violence
were twice as likely as those without such exposure to re-
port that they were in poorer health (Johnson et al.,
2009). In addition, data from the National Survey of
American Life have shown that Black youth who perceive
their neighborhoods to be unsafe are at higher risk of
poor psychological health (Assari and Caldwell, 2017).

Loneliness is an important contributor to health
(Duke, 2017; Richard et al., 2017), and studies have sug-
gested that loneliness and social isolation are major risk
factors for morbidity and mortality: risk factors compara-
ble in magnitude to obesity, sedentary lifestyles and possi-
bly even smoking (Cacioppo et al., 2002). For example, a
longitudinal study conducted among a USA nationally
representative sample reported that loneliness was associ-
ated with an increased mortality risk (Luo et al., 2012).
Furthermore, a recent study conducted during a COVID-
19 (coronavirus disease) lockdown in Israel (Elran-Barak
and Mozeikov, 2020) found that loneliness was the most
important contributor to perceived decline in subjective
health among people with chronic illnesses. Given that a
growing body of literature highlights loneliness as a ma-
jor explanatory factor of health (Duke, 2017; Richard et
al.,2017), it could be that living in unsafe neighborhoods,
such as neighborhoods with high crime rates, fosters lone-
liness and damages social connections which are needed
in order to cope with stressful events (Stockdale et al.,
2007).

The literature about neighborhood violence and
health has traditionally measured violence in one of the
following ways (Johnson et al., 2009): via perception of
neighborhood safety, exposure to neighborhood vio-
lence or actual measures of crime or disorder (police
data report or neighborhood observations). Although
most researchers use only one of the aforementioned
measures, they tend not to provide a clear reason for

their choice. In this study, we used two different meas-
ures—exposure to neighborhood violence and perceived
safety—and we chose them specifically so as to examine
the differential impact that each might have on physical
and psychological health. An added advantage was that
the use of these two neighborhood violence measures
would allow us to understand whether the relation be-
tween neighborhood violence and perceived safety dif-
fers among people living in Arab vs. Jewish
neighborhoods in Israel. Of note is that a study about
health-related outcomes among women in Baltimore
(Johnson ef al., 2009) suggested that perception of
neighborhood safety was not related to any of the mea-
sured health-related outcomes, whereas exposure to
neighborhood violence was in fact related to these
outcomes.

In addition, it is not clear whether ethnocultural fac-
tors play a role in the association between neighborhood
violence and health. Israel is a multicultural society with
two major ethnocultural groups: Jews and Arabs
(Saabneh, 2016; Marciano et al., 2020). About one-fifth
of Israel’s population comprises Arabs; of them, about
85% are Muslim, and the rest are mainly Christian and
Druze. Jewish and Arab population groups in Israel dif-
fer in socioeconomic status, religion, culture and lan-
guage. They are mostly segregated in their own
neighborhoods, and only a small percentage live in
mixed towns or cities. Health indicators in Israel present
a picture of poorer health among Arab compared with
Jewish residents (Marciano et al., 2020). Life expectancy
for Arabs is 3—4 years shorter than for Jews (Saabneh,
2016). Importantly, levels of neighborhood violence are
higher among Arab relative to Jewish neighborhoods. In
a recent study, as many as 50% of Arab women
reported a high severity of neighborhood violence, rela-
tive to only 16% of Jewish women in Israel (Daoud et
al., 2020).

Based on the literature review, the aim of this study
was to examine the following research questions:

1. What are the differences between Arab and Jewish
neighborhoods in Israel in terms of neighborhood vi-
olence and residents’ perceived safety?

2. What are the associations between neighborhood vi-
olence and perceived safety among people living in
Arab vs. Jewish neighborhoods in Israel? Do these
associations vary by ethnicity?

3. Does loneliness mediate the associations between
neighborhood violence, perceived safety and health
among people living in Arab and Jewish neighbor-
hoods in Israel?
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In this study, health was conceptualized using self-
report measures of physical and mental health, in order
to draw a distinction between these two aspects of
health. Findings from this study will inform health pro-
fessionals when trying to understand and devise
neighborhood-level interventions for improving the
health of individuals living in violent neighborhoods.
Furthermore, a better understanding of the role of lone-
liness in the associations between neighborhood violence
and health will help us refine priorities in a more precise
matter when trying to devise such interventions among
various ethnic groups.

MATERIALS
Design

This cross-sectional study was based on a secondary
analysis of data collected in population surveys in four
towns, as part of their health profiles. Each town—each
a member of the ‘Healthy Cities’ national network—is
expected to conduct a health profile, as the basis for
town health development planning. Conducting a health
profile is one of the commitments when joining the net-
work (Janss Lafond and Heritage, 2009). As the ques-
tionnaire is for the most part a uniform questionnaire, it
allows for analyzing and comparing the four towns.
Exemption from ethical approval was granted by the
university hospital’s Helsinki committee.

Data collection approach

The study population was selected, in each town, as a
stratified sample of households by residential area, age
and sex, by the Israel Central Bureau of Statistics
(ICBS), which also provided a Kish grid for a random se-
lection of the interviewees out of a list of inhabitants
aged 22 and above, in each household.

Selection and participants

A survey was conducted in four Israeli towns during the
years 2014-2016. The sample size calculation in each
town relied upon the following: 50% prevalence of a
character, a 95% CI, a 5% relative sampling error and
70% compliance. We used the software Winpepi version
11.65 to calculate the sample size. Interviews were con-
ducted in person, using a structured questionnaire, at
participants’
Participation rates were 54% in the mixed Arab-Jewish
town, 79.3% in the first Arab town and 89% in both
the Jewish town and the second Arab town. The sample
included 1903 Arabs (52% female participants) and
2726 Jews (55.2% female participants). Participants

homes, by trained interviewers.

were residents of two Arab towns (z=981 676), one
Jewish town (7=1935) and one mixed town (7 =246
Arabs, 804 Jews).

Measures

In order to allow for a comparison with prior nationally
representative data, most items were relied upon the na-
tional survey of the Israel Central Bureau of Statistics
(https://surveys.cbs.gov.il/Survey).
variables were collected in person via self-report: gender,
age, marital status, education, work status and number

Sociodemographic

of people in household. Height and weight data were
also collected via self-repot.

Physical health was conceptualized as self-rated
health and was measured via one self-report item
(Benyamini et al., 2014a; Elran-Barak et al., 2019), ‘In
your opinion, your health condition is _* with four re-
sponse options: (i) very good, (ii) good, (iii) not so good
and (iv) not good. This measure has been widely used in
prior studies suggesting that self-rated health can predict
mortality and provide additional information on mortal-
ity risk, independent of demographic, socioeconomic
and clinical risk factors (Benyamini et al., 2014a; Elran-
Barak et al., 2019).

Loneliness was also assessed via one item (Haron,
2013), “Is there a situation in which you feel lonely?’
with four response options: (i) never, (ii) seldom, (iii)
sometimes and (iv) often. Although there is a debate in
the literature about how to measure loneliness, prior
studies have supported the use of a single item. For ex-
ample, an investigation of the prevalence of loneliness
among 1206 adults from 6 ethnic groups in England and
Wales demonstrate robust acceptability, reliability and
validity for both the six- and single-item loneliness scales
(Victor et al., 2021).

Mental health was conceptualized as psychological
symptoms, measured via the following four items:
‘During the last year, have you suffered from the follow-
ing problems?’ (i) irritation, stress or anxiety (yes/no),
(ii) sleep problems (yes/no), (iii) sadness, depression (yes/
no) and (iv) tiredness (yes/no). Respondents could an-
swer yes or no to each item. The number of items with a
‘yes’ response was summed to give a scale from 0 to 4.
These four items were selected based on prior ques-
tioners and the DASS-21 subscales.

Neighborhood violence (Table 1) was assessed via
participants’ responses to the following instructions:
‘Below is a list of things that can cause problems in your
residential area. Please indicate to what extent each of
the following is a problem: home burglaries, violence,
vandalism, drug abuse, juvenile delinquency, traffic
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Table 1: Assessment of neighborhood violence among the entire sample (n=4629)

Is a problem (%)

Is not a problem (%) Do not know (%)

Home burglaries 37.8
Violence 20.1
Vandalism 34.5
Drug abuse 23.5
Youth delinquency 32.8
Traffic violations 39.1
Neighborhood disputes 25.4

52.2 10.0
68.2 11.7
52.3 10.8
48.8 27.7
53.0 14.2
50.6 10.4
68.6 6.0

Participants were given the following instructions—Below is a list of things that can cause problems in your residential area. Please indicate to what extent each of

the following is a problem in your neighborhood’.

violations and neighborhood disputes.” Possible answers
were: is a problem, is not a problem, do not know. The
items were selected based on previous questionnaires
(Daoud et al., 2020). Score was calculated as the num-
ber of items participants perceived as being a problem
(i.e. ‘is a problem’ was coded as 1, and ‘is not a problem’
and ‘do not know’ were coded as 0). Reliability was cal-
culated for this seven-item scale (Cronbach’s alpha =
0.809). We also conducted principal component factor
analysis with the seven items. One factor was found in
each ethnic group (Jewish: eigenvalue =3.28, 46.85%
of the explained variance; Arab: eigenvalue=3.60,
51.48% of the explained variance), with good internal
consistencies (Jewish: o = 0.81, Arab: o = 0.85).
Perceived safety was assessed via the following two
items: ‘Do you feel safe in your neighborhood/apart-
ment?’ with three response options: (i) usually yes, (ii)
sometimes no and (iii) usually no. Score was calculated
as the average of the two items (neighborhood and
apartment safety). This measure of perceived safety was
adopted from prior studies (Rees-Punia et al., 2018).

Data analysis

Data were analyzed using SPSS-25. To test the first re-
search question, Chi® (for gender, family and employ-
ment status) and one-way analysis of variance (for all
other variables) were conducted to examine differences
among the two ethnic groups. To test the second research
question, Spearman correlations were used to examine
associations between variables. Alpha was adjusted to p
< 0.001. To examine whether these associations varied
by ethnicity, the interactions between neighborhood vio-
lence and ethnicity were measured. To test the third re-
search question, mediating models were calculated with
the PROCESS procedure, Model 6, with 5000 bootstrap
samples and a 95% CI (Hayes, 2017). The PROCESS
procedure is a tool used to examine the effect of one or
more mediating or moderating variables on the

association between the independent and dependent vari-
ables (Hayes, 2017). The mediating models were first cal-
culated while controlling for the universal confounders
(Jager et al., 2008) of gender (1—male, O—female), age,
years of education and BMI. An examination of the asso-
ciations between these confounders and the dependent
variables (not shown in a table) suggested that among
Arabs and Jews, both physical health and mental health
were significantly associated with gender (p < 0.001), age
(p < 0.001), years of education (p < 0.001) and BMI (p
< 0.001, but not among Arabs for the association be-
tween BMI and mental health). Namely, physical health
was rated higher among male participants, younger par-
ticipants, more educated participants and participants
with a lower BMIL. Mental health was rated higher among
female participants, older participants, less educated par-
ticipants and Jewish participants with a higher BMI. Due
to missing data for BMI (23% in the Jewish sample, 12%
in the Arab sample), the mediating models were next cal-
culated without the BMI. As the results in both cases
were similar, the final models were calculated without
the BMI. All variables were standardized.

Physical health (self-rated health) was used as a four-
point variable (not good to very good) to retain its full
range. Its skewness values were —0.55 (SE=0.05) for the
Jewish sample, and —0.60 (SE=0.06) for the Arab sam-
ple, enabling its use as a continuous variable. Mental
health (psychological symptoms) was normally distributed
in both samples (Jewish: skewness= _0.008, SE =0.047,
Arab: skewness =0.287, SE=10.058). Neighborhood vio-
lence had positive skewness in the Jewish sub-sample
(skewness = 1.21, SE = 0.05). The mediating variables had
negative skewness in both samples: perceived safety
(Jewish: skewness=_2.78, SE=0.05; Arab: —1.93,
SE = 0.06), loneliness (Jewish: skewness = 0.97, SE =0.05;
Arab: skewness = 0.80, SE = 0.06).

Common method bias (CMB) was tested using
Harman’s single-factor test (Aguirre-Urreta and Hu,
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2019), one of the most widely used approaches to assess
any biases in how respondents evaluate scales. The test
revealed that CMB was not a problem in this study, as
indicated by the covariance explained by one factor
which, after unrotated factor analysis, was only
37.78%. Hence, a single factor did not account for the
majority of the variance (Cavite et al., 2022).

RESULTS

Table 2 shows participants’ characteristics and demon-
strates that there were significant differences between
Arabs and Jews in terms of background variables such
as age (p < 0.001) and education (p < 0.001); namely,
Arab participants were younger and less educated.
Figure 1 demonstrates differences between Arab and
Jewish residents in terms of reported neighborhood vio-
lence. Arabs reported on average 3 (SD =2.4) violence
indicators, and Jews reported on average 1.5 (SD=1.8)
violence indicators. Perceived safety was also more nega-
tive (higher score) among Arabs than among Jews, indi-
cating that Arab residents perceived that their apartment
and street were significantly less safe than did Jews.
Rates of violence in the four towns were 1.31
(SD=1.70), 1.84 (SD=1.86), 3.25 (SD=2.27) and
3.26 (2.52) in the Jewish town, mixed town, and the
two Arab towns, respectively. Rates of perceived safety
in the four towns were 1.14 (SD=0.35), 1.20
(SD =0.43), 1.32 (SD = 0.5) and 1.19 (SD = 0.41) in the
Jewish town, mixed town and the two Arab towns,
respectively.

Table 3 demonstrates univariate associations between
the study variables. Neighborhood violence was associ-
ated with perceived safety among both ethnic groups (p
< 0.001). To examine whether these associations varied
by ethnicity, we tested the interactions between neighbor-
hood violence and ethnicity. We found that there was a
significant interaction effect (p < 0.001), suggesting that
the association between neighborhood violence and per-
ceived safety was significantly stronger among Jewish (r
= 0.343, p < 0.001) than among Arab (r = 0.110, p <
0.001) participants. Neighborhood violence was not asso-
ciated with the outcome variables of physical health or
psychological health. Additionally, perceived safety was
associated with loneliness, and loneliness was associated
with physical health among both groups (p < 0.001).
Perceived safety was associated with physical health only
among Arabs, and with mental health among both ethnic
groups (p < 0.001).

Figure 2a-d demonstrates the results of the media-
tion models we examined. Table 4 and demonstrates the
links between neighborhood violence and physical
health among the Jewish (Figure 2a) and Arab
(Figure 2¢) samples. The direct effect of neighborhood
violence on physical health (while controlling for the
confounders—gender, age and education) was not sig-
nificant in either group. The total indirect effect of
neighborhood violence on physical health through the
two mediators (perceived safety and loneliness), while
controlling for the confounders (gender, age and educa-
tion), was significant in both ethnic groups. Table 5
demonstrates the links between neighborhood violence

Table 2: Characteristics of Arab (n=1,903) and Jewish (n=2,726) participants

Arabs (n=1903)

Jews (n=2726)

Mean (SD) Statistics Statistics
Individual characteristics:
Females (%, n) 52.8% (n=1,004) 55.2% (n=1,506) Chi®? =2.7,p =0.102
Age (years) 45.8 (15.4) 51.6 (15.9) F=152.2,p < 0.001
Education (years) 11.1 (4.0) 12.8 (3.4) F=243.3,p < 0.001
Family status (married) (%, 1) 75.4% (n=1,402) 64.2% (n=1,739) Chi* = 193.5 p < 0.001
People in the household (number) 4.4 (2.0) 3.05 (1.6) F=639.9,p < 0.001
Employed (%, n) 50.0% (n=938) 64.5% (n=1,735) Chi2 = 95.7 p < 0.001
BMI 26.6 (4.6) 27.0 (4.1) F=9.1,p=0.005
Loneliness (range: 1-4) 1.8 (1.0) 1.7 (0.9) F=13.9,p < 0.001
Perceived health (range: 1-4) 2.0 (0.9) 2.1 (1.0) F=3.9,p =0.047
Psychological symptoms (range: 1-4) 1.8 (1.5) 2.1(1.4) F=47.6,p <0.001
Neighborhood characteristics:
Sum of violence indicators (range: 0-7) 3.0 (2.4) 1.5(1.8) F=633.4,p < 0.001
Perceived safety—apartment (range : 1-3) 1.2 (0.5) 1.1(0.4) F=25.6,p <0.001
Perceived safety—street (range : 1-3) 1.4 (0.6) 1.2 (0.5) F=70.8,p < 0.001
Perceived safety—average (range: 1-3) 1.3 (0.5) 1.2 (0.4) F=62.3,p < 0.001
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Fig. 1: Violence indicators among Arabs and Jews in Israel.

Table 3: Univariate associations between the study variables
among Arabs (n=1,903) and Jews (n=2,726) in Israel

1 2 3 4 5
1. Neighborhood 0.110° 0.019 0.003 0.040
violence

2. Perceived safety  0.343" 0.184" 0.125° 0.144"
3. Loneliness 0.022 0.147" 0.244" 0.205"
4. Self-rated health —0.016 0.046 0.361" 0.302°
5. Psychological —0.040 0.095" 0.383" 0.433"
symptoms

The correlation coefficients above the diagonal are for Arabs and below the di-
agonal are for Jews.
"p < 0.001.

and mental health among the Jewish (Figure 2b) and
Arab (Figure 2d) samples. The direct effect of neighbor-
hood violence on mental health (while controlling for
the confounders—gender, age and education) was signif-
icant in both groups. The total indirect effect of neigh-
borhood violence on mental health through the two
mediators (perceived safety and loneliness), while con-
trolling for the confounders (gender, age and education),
was significant in both ethnic groups.

DISCUSSION

The aim of this research was to study neighborhood vio-
lence among Jewish and Arab residents in Israel and to

understand whether loneliness mediated the associations
between neighborhood violence and health among these
two ethnic groups. Two main important findings
emerged. First, as expected (Daoud et al., 2020), Arab
residents reported significantly more neighborhood vio-
lence than did Jewish residents. Second, loneliness medi-
ated the association between neighborhood violence and
health. These findings may promote our understanding
of the unfortunate consequences of neighborhood vio-
lence, and also emphasize that violence and loneliness
should be considered major issues when trying to devise
interventions for improving residents’ health.

As predicted (Daoud et al., 2020), neighborhood vio-
lence was perceived as being higher in Arab neighbor-
hoods in comparison to Jewish neighborhoods. In fact,
almost 60% of Arab residents reported traffic viola-
tions, more than 50% reported vandalism, and more
than 50% reported juvenile delinquency (relative to
about 25-30% among Jewish residents). Data obtained
from the Israel Central Bureau of Statistics about the
number of adults (19 years and older) convicted in court,
provide similar results. In the mixed town, there were
6.5 convictions per 1000 citizens, relative to 2.7 in the
Jewish town and 5.6 in the first Arab town (information
about the second Arab town was unavailable).
Furthermore, prior studies have already reported a simi-
lar and unfortunate level of violence in Arab cities in
Israel. For example, a survey conducted among Arab
and Jewish women visiting maternal and child health
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Fig. 2: (a) Serial mediation of physical health in the Jewish samle. (b) Serial mediation of mental health in the Jewish sample. (c)
Serial mediation of physical health in the Arab sample. (d) Serial mediation of mental health in the Arab sample. Nonsignificant

links appear in dotted lines.

clinics in Israel suggested that as many as 50% of Arab
women reported a high severity of neighborhood vio-
lence, relative to only 16% of Jewish women (Daoud et
al., 2020). It is reasonable to suggest that these unprece-
dented levels of violence found in Arab neighborhoods
are the result of Arab local authorities suffering from,
for example, low resource allocation and discriminative
distribution of housing, construction and land develop-
ment benefits (Daoud et al., 2018; Lewin et al., 2006).
Such deprivation has been ongoing, long-lasting and
systemic.

Prior studies have already emphasized the association
between neighborhood violence and health (Diez Roux

and Mair, 2010; Butchart and Mikton, 2014; Theall et
al., 2017; Thomas et al., 2020), but our study is one of
the first that highlight the mediating role of loneliness in
this association. For example, Jackson et al. (Jackson et
al., 2019), who analyzed data from the US National
Survey of Children’s Health, indicated that neighbor-
hood violence exposure and perceptions of danger were
linked with health, but these authors did not examine
the role of loneliness, or any other mediator, in this asso-
ciation. In contrast, Stockdale et al. (Stockdale et al.,
2007), who analyzed data from 60 US communities,
reported greater vulnerability to depressive and anxiety
disorders among individuals exposed to violence in
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Table 4: The Bootstrap results for the indirect effect of neighborhood violence on physical health, with perceived safety

and loneliness as mediators

Arabs Jews
B SE 95% CI  95% CI B SE 95% CI  95% CI
lower upper lower upper

Direct effect:

Violence —>Safety 0.0231"  0.0046 0.0141 0.0321 0.0728"  0.0039 0.0652 0.0804

Safety —>Loneliness 0.3544"  0.0495 0.2572  0.4515  0.2960° 0.0471 0.2037 0.3883

Violence —>Loneliness 0.0061 0.0097 —0.0130 0.0252  0.0038 0.0099 —0.0156 0.0233

Safety —> Physical health 0.1275°  0.0375 0.0540 0.2010  0.0485  0.0420 —0.0338 0.1308

Loneliness —> Physical health 0.1429"  0.0176 0.1083 0.1774  0.2003" 0.0173 0.1663 0.2342

Violence —> Physical health 0.0078 0.0073 —0.0064 0.0220 0.0236  0.0088 0.0064 0.0408
Indirect effect

Violence —>Safety —> Physical health 0.0029  0.0012 0.0009 0.0057 0.0035 0.0030 —0.0024 0.0094

Violence —>Safety —>Loneliness —> 0.0012 0.0003 0.0007 0.0019  0.0043 0.0010 0.0026 0.0066

Physical health

Violence —>Loneliness —> Physical health  0.0009  0.0014 —0.0018 0.0037  0.0008  0.0022 —0.0034 0.0052

Total indirect effect 0.0050  0.0018 0.0016 0.0089 0.0086  0.0036 0.0016 0.0156

Gender, age, education and were defined as covariates. Physical health was conceptualized as self-rated health.

"Direct effect with p < 0.0S.

Table 5: The Bootstrap results for the indirect effect of neighborhood violence on mental health, with perceived safety and

loneliness as mediators

Arabs Jews
B SE 95% Cl  95% CI B SE 95% CI  95% CI
lower upper lower upper

Direct effect

Violence —>Safety 0.0224"  0.0048 0.0130  0.0319  0.0737"  0.0039 0.0659 0.0814

Safety —>Loneliness 0.3715°  0.0510 0.2716  0.4714 0.3011°  0.0465 0.2098 0.3924

Violence —>Loneliness 0.0137  0.0102 —0.0062 0.0336 0.0004  0.0100 —0.0191 0.0200

Safety —> Mental health 0.2698"  0.0731 0.1263 0.4132  0.1505"  0.0709 0.0114 0.2896

Loneliness —> Mental health 0.2688"  0.0342 0.2017  0.3359  0.5113"  0.0297 0.4531  0.5695

Violence —> Mental health 0.0331°  0.0144 0.0049 0.0613 0.0321"  0.0150 0.0026 0.0617
Indirect effect

Violence —>Safety —> Mental health 0.0061  0.0023 0.0025 0.0116  0.0111  0.0056 0.0000 0.0217

Violence —>Safety —>Loneliness —> 0.0022  0.0006 0.0012 0.0038  0.0113  0.0024 0.0071  0.0164

Mental health

Violence —>Loneliness —> Mental health  0.0037  0.0028 —0.0015 0.0097  0.0002  0.0057 —0.0109 0.0114

Total indirect effect 0.0120  0.0039 0.0054 0.0207  0.0227  0.0077 0.0077  0.0377

Gender, age and education were defined as covariates. Mental health was conceptualized as psychological symptoms.

"Direct effect with p < 0.0S5.

high-crime neighborhoods (Stockdale et al., 2007), and
emphasized that individuals with low social support in
neighborhoods with high social isolation had a higher
likelihood of these disorders. Although social support,
social isolation and loneliness are separate constructs
(Emerson et al., 2021), studies suggest that they are
highly interrelated. Therefore, and given that our

analyses suggest no direct association between neighbor-
hood violence and physical health, it could be that lone-
liness can provide an important explanation as to why
neighborhood violence can influence physical health. If
replicated by future studies using longitudinal data, our
results may imply that interventions targeting violence-
exposed individuals should focus on their loneliness (e.g.
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by helping create social connections) to reduce the risk
for adverse health outcomes.

The data emphasize the role of loneliness in the asso-
ciation between neighborhood violence and health.
Indeed, all examined mediation models suggested that
loneliness mediated the association between neighbor-
hood violence and health (i.e. violence impacted per-
ceived safety, which impacted loneliness, which
impacted health). Although the literature has already
emphasized the impact of violence on loneliness (Tung
et al., 2019) and the impact of loneliness on health
(Elran-Barak and Mozeikov, 2020), studies examining
these three constructs together—neighborhood violence,
loneliness and health—are scarce. One study that did ex-
amine these relations focused on childhood violence, not
neighborhood violence (Thoresen et al., 2018). It is rea-
sonable to suggest that the experience of living in an
unsafe neighborhood, such as a neighborhood with high
crime rates, fosters loneliness and damages social con-
nections (e.g. due to not being acquainted with neigh-
bors), which are needed in order to cope with stressful
events (Stockdale et al., 2007). Indeed, extensive re-
search on the relations between place and health has
shown how the characteristics of place can affect both
health and health behaviors by providing (or not) infra-
structure, resources and an atmosphere that encourages
connections between residents on the one hand and
health-promoting behaviors on the other hand (e.g.
community centers, gyms, walking paths).

It is worth noting that when examining the serial me-
diation between neighborhood violence, perceived
safety, loneliness and health, there was a full serial medi-
ation for physical health and a partial serial mediation
for mental health; namely, the association between vio-
lence and physical health was fully dependent on the
mediators, but the association between violence and
mental health was not dependent on the mediators.
Although the findings are only cross-sectional and, as
such, cannot suggest causality, they may suggest that the
mechanisms explaining the influence of violence on
physical health and mental health differ from one an-
other. Specifically, people living in violent neighbor-
hoods are exposed to stressful events (e.g. burglaries,
vandalism, drug abuse, juvenile delinquency, traffic vio-
lations, neighbor disputes) that can in and of themselves
raise fear and anxiety levels, leading to psychological
symptoms and poor mental health (Diez Roux and
Mair, 2010), which are not necessarily linked to
loneliness.

Findings indicated that the impact of neighborhood
violence on perceived safety was stronger among Jewish
than Arab residents (as indicated by a significant

interaction effect). One possible explanation for this
finding may be that people who live in unsafe neighbor-
hoods, where violence is part of routine life (e.g. Arab
residents in Israel) are more accustomed to violence, and
therefore the impact of each violence indicator (as listed
in Table 1) on their perceived safety is not so severe. In
contrast, residents living in safe neighborhoods, such as
Jewish residents, are less accustomed to violence, and
therefore it could be suggested that this is the reason
that the impact of each violence indicator on their per-
ceived safety is more severe.

This study has several strengths, including the large
representative sample and the in-person data collection.
However, it also has several limitations. First, analyses
were based on data collected only in four large towns in
Israel, as opposed to a national data collection, which
may reduce generalizability. Second, the cross-sectional
nature of the study does not allow one to determine cau-
sality. Third, violence and health were assessed by sub-
jective, as opposed to objective, measures and some of
the measures (e.g. the measure used to examine psycho-
logical symptoms) have not previously been validated.
That said, some of the subjective measures used in this
study (e.g. self-rated health) have a strong predictive ca-
pacity in terms of various health-related outcomes
(Benyamini et al., 2014b). Fourth, given the study’s bi-
lingual nature (i.e. Arab participants had an Arabic ver-
sion of the questionnaire, whereas Jewish participants
had a Hebrew version), it could be that there were lan-
guage/cultural barriers influencing how Arab and Jewish
participants interpreted some of the questions.

CONCLUSION

These findings indicate that Arab towns are character-
ized by severe neighborhood violence and highlight the
fact that neighborhood violence may have an effect on
loneliness, which may have an effect on physical and
mental health. In addition, findings emphasize that the
precise mechanisms explaining the link between neigh-
borhood violence, loneliness and health may differ when
looking at mental health as opposed to physical health.
Future studies should use prospective designs with ob-
jective measures of health and violence in order to vali-
date our cross-sectional findings.
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