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Abstract
Objectives Fear of crime is associated with adverse
mental health outcomes and reduced social interaction
independent of crime. Because mental health and social
interactions are associated with poor physical health, fear
of crime may also be associated with death. The main
objective is to determine whether neighbourhood fear is
associated with time to death.
Setting and participants Data from the 1978–2008
General Social Survey were linked to mortality data using
the National Death Index (GSS-NDI) (n=20 297).
Methods GSS-NDI data were analysed to assess the
relationship between fear of crime at baseline and time
to death among adults after removing violent deaths. Fear
was measured by asking respondents if they were afraid
to walk alone at night within a mile of their home. Crude
and adjusted HRs were calculated using survival analysis
to calculate time to death. Analyses were stratified by sex.
Results Among those who responded that they were
fearful of walking in their neighbourhood at night, there
was a 6% increased risk of death during follow-up in the
adjusted model though this was not significant (HR=1.06,
95% CI 0.99 to 1.13). In the fully adjusted models
examining risk of mortality stratified by sex, findings were
significant among men but not women. Among men, in the
adjusted model, there was an 8% increased risk of death
during follow-up among those who experienced fear at
baseline in comparison with those who did not experience
fear (HR=1.08, 95% CI 1.02 to 1.14).
Conclusions Research has recently begun examining
fear as a public health issue. With an identified relationship
with mortality among men, this is a potential public health
problem that must be examined more fully.

Introduction
Fear of crime has been defined as an
emotional reaction that is exemplified by a
sense of danger and worry due to the perception of impending physical harm.1 2 This
perceived danger or threat can cause physiological responses such as the ‘fight or flight’
response, which can lead to adverse health
outcomes when experienced chronically.3 4

Strengths and limitations of this study
►► To our knowledge, this is the first study that has as-

sessed the relationship between neighbourhood fear
and mortality.
►► This study shows an association between neighbourhood fear and time to death and demonstrates
existing effect modification in this relationship based
on gender, all of which was previously unknown.
►► The potential relationship between time-varying covariates and time to death could not be described as
participants were only assessed at baseline.
►► Thus, non-differential misclassification of the exposure could be a concern, which would bias results
towards the null.

Consequences include the deleterious effects
of these biological stress responses, which
include short term (eg, sweating, shortness of
breath, heart rate quickening and trembling)
and long term (eg, ulcers and high blood
pressure) outcomes.5–8 Ross and Mirowsky3
provide an extensive review of the biological
theory discussing how fear can lead to health
consequences, which includes the weakening
of the body’s regulatory systems, making one
more susceptible to illness as well as speed up
the deterioration of physiological structures.3
As a result of these physiological stress
responses and subsequent biological deterioration of the body’s systems, fear of crime
has been associated with a number of health
conditions observed in populations worldwide. Increased fear was associated with
reduced physical functioning (as measured
by likelihood of exercising) among adults
aged 35–55 years in London.9 Other studies
found that fear of crime was associated
with less walking for transport and recreation among adults in Australia.10 11 With
reductions in walking and reduced physical
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function, it is unsurprising that worse perceived neighbourhood safety has also been associated with increased
body mass index in the USA.12 Fear of crime has also been
associated with reduced physical well-being (as measured
by the SF-12) in New Zealand13 and self-reported poor
health among men in Sweden14 and among adults in the
UK.15 A longitudinal study in the USA found that lower
perceived neighbourhood safety was associated with more
chronic conditions compared with those who perceived
more neighbourhood safety.16 Another longitudinal
study in the USA found that those who perceived their
neighbourhood safety as moderately safe or unsafe had
an increased risk of functional decline (as defined as new
difficulty or dependence in activities of daily living, new
mobility difficulty and/or death) compared with those
who rated their perceived neighbourhood safety as very
safe.17 Behavioural outcomes are also affected by safety.
Perception of living in an unsafe neighbourhood among
a sample in California was associated with delays in filling
a prescription among participants with type 2 diabetes.18
Fear of crime also has been associated with social
processes that have resulting implications for both physical health and mental health outcomes. Fear of crime
can lead residents to withdraw from their neighbourhoods to avoid the perceived risk.19 20 Adults in London
who reported more fear also reported seeing friends less,
participation in fewer social activities and limited physical
activities.9 While this withdrawal could contribute to the
physical declines previously mentioned (eg, reductions in
walking), this withdrawal could also lead to greater social
isolation, which in turn has mental health consequences
including depression.21
Thus, fear of crime has also been associated with
worse mental health. Fear was associated with depression among adults aged 35–55 years in London,9 adverse
mental health outcomes (as measured by the SF-12) in
in New Zealand13 and psychological distress among
adults in Australia.22 However, the latter study also found
evidence that there is reverse causality between fear and
mental health outcomes. That is, worsening psychological
distress itself can lead to increased self-rated fear, possibly
because mental distress heightens all negative emotions,
including fear.
Reverse causality is a concern common to most
published investigations of fear and health, necessitating sophisticated causal methodology. For instance, a
recent study that assessed the relationship between fear
of crime and depression found that fear was associated
with increased depression among adolescents. This study
tried to address reverse causality by using instrumental
variables (IVs).23 In the absence of randomisation, IV
methods can be used to assess endogeneity by showing
that the exposure rather than something unobservable is
causing the outcome or that the outcome is causing the
exposure (ie, reverse causality). Using IV methods, this
paper found no evidence that the relationship between
fear and depression suffered from endogeneity. Another
approach to addressing the potential for reverse causality

that exists in the relationship between fear and a number
of outcomes is to explore a more concrete and plausible
outcome, such as mortality, as there is a lower likelihood
of reverse causality in the relationship between mortality
and fear.
It is important to acknowledge observed gender differences in perceptions of fear. For example, researchers
observed that women have worse perceptions of neighbourhood safety than men.24 25 A recent paper showed
that greater fear of crime among women is specifically
related to perceived risk within neighbourhoods.26 In fact,
a recent meta analysis found that gender had the largest
effect on fear of crime than any other individual-level or
area-level predictor (including previous experience with
victimisation).27 However, some research has questioned
this dynamic and the validity of measurements of fear
among men. One study found that self-reported fear levels
were inversely associated with a measure that assesses likelihood of reporting socially desirable answers.28 Thus,
while men are reporting lower levels of fear, these reports
may be influenced by social conditioning on expectations
that men exhibit masculinity.
While much of the literature has shown that fear has
been associated with adverse physical and mental health
outcomes, reduced social interaction and reductions in
neighbourhood social control, fear has not been examined as a risk factor for mortality. In 2016, life expectancy
dropped for the second year in a row in the USA (78.6
years down from 78.7 years in 2015),29 which already
lags behind other high-
income countries in terms of
life expectancy. Understanding risk factors for mortality
is important in order to prevent these risk factors and
improve life expectancy in the USA. We hypothesise that
fear may be associated with risk for death. Our objectives
in this paper are to (1): to begin to describe the influence
of area effects such as fear of neighbourhood crime on
mortality in an adult population (2) to differentiate the
effect of fear within male and female populations given
the extensive focus on the differences between men and
women in terms of feeling fear and the resulting outcomes
and (3) to propose public health approaches to address
neighbourhood fear among adults. We hypothesise that
fear is associated with increased risk of death overall after
adjusting for potential confounders and that the increase
in risk of death among women is larger than the increase
in risk among men.
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Methods
Study sample and design
Data for this investigation come from the General
Social Survey (GSS), a representative sample of non-
institutionalised US adults aged 18 years and older, linked
to the US National Death Index (NDI). The history and
philosophy of the GSS has been described elsewhere.30
Briefly, the GSS is an annual study of opinions and attitudes among the US public collected by the National
Opinion Research Center at the University of Chicago.31
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Interviews were conducted in person and involve a
core set of questions asked every year. Different people
were included in each year of the survey, so the survey
is not a panel design. Each time new respondents were
enrolled, they were asked the baseline questions. We
linked 32 830 respondents who were enrolled in the GSS
between 1976 until 2008 to the US NDI. Violent deaths
were removed from the sample because it is hypothesised
that fear contributes to mortality unrelated to violence
through the psychosocial and behavioural pathways
previously discussed. Since the question measuring fear
was not included in every year, the final analytic sample
(n=20 297) represents those who answered this question
after removing violent deaths.
Patient and public involvement
We did not involve patients or the public in the design of
this study. Secondary data were utilised for this project.
Variables
The outcome variable in this study was vital status. Vital
status of the respondents was ascertained through 31
December 2008 using the NDI data. Of those who have
died, 99.84% of the records were linked to an underlying
cause of death.31 The exposure of interest was perceived
neighbourhood safety, which was asked of each GSS
participant only at baseline when they were enrolled in
the study. They were asked about their perceived neighbourhood safety using the following question, ‘Is there any
area right around here-that is, within a mile, where you would
be afraid to walk alone at night?’. Response categories were
yes and no. We included a host of covariates to control
for known confounders including age in years, gender
(male/female), race/ethnicity (white, black and other),
household income in dollars, divisions (using Census
Divisions), religious affiliation (Protestant, Catholic,
Jewish, other religion, Eastern religion and no religion)
and setting (rural, urban and suburban). A cohort variable (before 1990s and after 1990s) was also included as
a covariate. The beginning of the 1990s was chosen as
the cut-point for determining cohorts as it corresponds
roughly to the midpoint of the study and has been established by previous literature.32
Statistical analysis
Time to death was calculated using Cox proportional
hazard regressions using a step-up approach. First, the
crude relationship between fear and time to death hazard
was calculated. Next, individual-level demographic variables were added to the model. Third, area-level variables
were added to the model that included all individual-
level variables. Due to similarity between the model that
included only the individual-
level demographic variables and the fully adjusted model that included both
individual-level and area-level variables, we only present
the results of the fully adjusted models. Finally, sex and
race interactions were tested. Only the sex interaction
was significant, so we therefore stratified the analyses.
Grinshteyn E, et al. BMJ Open 2019;9:e030330. doi:10.1136/bmjopen-2019-030330

Since respondents were clustered within census divisions,
we conducted clustered survival analysis, using the SAS
PROC PHREG procedure with the robust sandwich estimate option.33 A category for missing data was created
for each variable. Sampling weights were applied to the
survey to get representative estimates that may be generalised to the US adult population.

Results
Demographics
Fifty-six per cent of the sample was women (table 1). Over
80% of the sample was white, 15% were black, with 4.1%
reporting another race. The majority of the sample had
a high school diploma as their highest level of education
(52.7%) with 21.7%, 13.7%, 6.4% and 5.4% reporting not
completing high school, a bachelor’s degree, graduate
degree and junior college, respectively, as their highest
education. While only 16.6% of the sample were categorised as low income (less than $10 000–$14 999) and
18.4% were categorised as medium income ($15 000–$24
999), 45.6% ($25 000 or more) were categorised as high
income (19.4% were missing for household income).
Sixty-two per cent of the sample were located in urban
settings, 25.4% were in suburban settings and 12.6% of
the sample were in rural settings. Over half the sample
was married (51.8%), 13.2% were divorced, 3.6% were
separated, 10.5% were widowed and 21.0% were single.
Forty-two per cent of the sample reported an area within
a mile of where they lived where they would be afraid to
walk alone at night. During follow-up, the cumulative
incidence of mortality was 28.1% (n=5698).
Overall results
The crude relationship between perceived neighbourhood safety and mortality showed that there was a 14%
increased risk of death (figure 1) among those who
responded that they were fearful (HR: 1.14, 95% CI 1.07
to 1.20) at baseline. In the fully adjusted models (table 2,
figure 2), among those who responded that they were
fearful in their neighbourhood at night, there was a 6%
increased risk of death during follow-up though this was
not significant (HR=1.06, 95% CI 0.99 to 1.13). Overall,
women had a reduced risk of death during follow-up
(HR=0.68, 95% CI 0.62 to 0.74) compared with men. Black
respondents had an increased risk for death (HR=1.32,
95% CI 1.19 to 1.47) compared with white respondents.
There was a reduced risk for death for each education
level compared with those with less than a high school
diploma though only having a bachelor’s or a graduate
degree was significant. None of the religious group variables were significantly related with time to death. Those
reporting ‘high’ household income had reduced risk of
death (HR=0.81, 95% CI 0.77 to 0.86) compared with
those who reported ‘low’ household income. Those who
were widowed had increased risk for death (HR=1.18,
95% CI 1.07 to 1.29) compared with those who were
married.
3
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Table 1 Sample demographic characteristics (n=20 297)
n

Fear (afraid to walk at night in neighbourhood)
11 758
57.9
 No
 Yes

Table 1

Continued

Proportion
(%)

8539

42.1

Sex

Proportion
(%)

n
 New England

975

4.8

 Mid-Atlantic

2929

14.4

 East North Central

3695

18.2

 West North Central

1631

8.0

8879

43.7

 South Atlantic

3782

18.6

11 419

56.3

 East South Central

1561

7.7

 West South Central

1864

9.2

 White

16 426

80.9

 Mountain

1228

6.1

 Black

3044

15.0

 Pacific

2632

13.0

 Other

827

4.1

12 587

62.0

4410

21.7

 Suburban

5149

25.4

10 694

52.7

 Rural

2561

12.6

 Junior college

1105

5.4

Cohort

 Bachelor degree

2789

13.7

 Graduate degree

1299

6.4

9356
10 941

46.1
53.9

12 456

61.4

 Catholic

4904

24.2

 Jewish

381

1.9

 Other religion

639

3.1

 Male
 Female
Race

Education
 Less than high school
 High school

Setting
 Urban

 1980s
 1990s

Religion
 Protestant

51

0.3

1866

9.2

326

1.6

 20–30

4046

19.9

 31–40

4699

23.2

 41–50

3707

18.3

 51–60

2680

13.2

 61–70

2347

11.6

 71–80

1725

8.5

767

3.8

 Low

3392

16.6

 Medium

3753

18.4

 High

9298

45.5

 Missing

3976

19.5

 Eastern
 No religion
Age, years
 <20

 >80
Household income

Results stratified by sex
The crude association (figure 1) between perceived
neighbourhood safety and mortality showed that women
who were fearful had a 24% increased risk for death (HR:
1.24, 95% CI 1.16 to 1.32) and men who were fearful had
a 30% increased risk for death (HR: 1.30, 95% CI 1.19
to 1.41). In the fully adjusted models examining risk of
mortality stratified by sex (table 3, figure 2), findings were
significant among men but not women. Among men, in
the adjusted model, there was an 8% increased risk of
death during follow-up among those who experienced
fear at baseline in comparison with those who did not
experience fear (HR=1.08, 95% CI 1.02 to 1.14). Black
men had a 36% increased risk of death compared with
white men (HR=1.36, 95% CI 1.17 to 1.59). Men with
a bachelor’s degree had a 12.7% reduction in risk of
mortality compared with men with less than a high school
diploma (HR=0.87, 95% CI 0.78 to 0.98). Males reporting

Marital status
10 506

51.8

2674

13.2

730

3.6

 Widow

2128

10.5

 Single
Region

4259

21.0

 Married
 Divorced
 Separated

Continued

4

Figure 1 Crude relationship between fear of walking at night
in neighbourhood and time to death.
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Table 2 The relationship between neighbourhood fear and time to death among all respondents in the GSS-NDI 1978–2008
(n=20 297)
All respondents n=20 297
Crude
95% CI

1.14

(1.07 to 1.20)

Fear
 No (reference)
 Yes

Adjusted

HR

HR

95% CI

1.06

(0.99 to 1.13)

0.68

(0.62 to 0.74)

1.00

1.00

Sex
 Male (reference)
 Female

1.00

Race
 White (reference)

1.00

 Black

1.32

(1.19 to 1.47)

 Other

1.00

(0.82 to 1.23)

Education
1.00

 Less than high school
(reference)
 High school

0.89

(0.85 to 0.93)

 Junior college

0.90

(0.80 to 1.02)

 Bachelor’s degree

0.80

(0.72 to 0.89)

 Graduate

0.87

(0.79 to 0.95)

Religion
 None (reference)

1.00

 Protestant

1.04

(0.92 to 1.17)

 Catholic

0.95

(0.81 to 1.10)

 Jewish

0.85

(0.70 to 1.03)

 Other

0.83

(0.67 to 1.01)

 Eastern

0.38

(0.08 to 1.79)

Age, years
 18–20 (reference)
 21–30

1.00
1.22

(0.90 to 1.67)

 31–40

2.03

(1.49 to 2.76)

 41–50

3.27

(2.26 to 4.74)

 51–60

5.36

(3.99 to 7.19)

 61–70

8.75

(6.20 to 12.36)

 71–80

13.99

(9.87 to 19.83)

 >80

18.94

(12.40 to 28.92)

 Medium

0.93

(0.85 to 1.00)

 High

0.81

(0.77 to 0.86)

 Missing

0.99

(0.88 to 1.10)

0.96
1.06

(0.90 to 1.03)
(0.92 to1.23)

Household income
 Low (reference)

1.00

Marital status
 Married (reference)
 Divorced
 Separated

1.00

Continued
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Table 2 Continued
All respondents n=20 297
Crude
HR

Adjusted
95% CI

HR

95% CI

 Widowed

1.18

(1.07 to 1.29)

 Single

1.00

(0.93 to 1.07)

Region
 New England
(reference)
 Mid-Atlantic

1.00
1.11

(1.09 to 1.12)

 East North Central

1.14

(1.12 to 1.17)

 West North Central

1.00

(0.99 to 1.02)

 South Atlantic

1.13

(1.08 to 1.17)

 East South Central

1.07

(1.03 to 1.21)

 West South Central

1.11

(1.07 to 1.16)

 Mountain

0.97

(0.95 to 1.00)

 Pacific

1.15

(1.12 to 1.18)

 Suburban

1.07

(1.00 to 1.14)

 Urban

1.02

(0.96 to 1.09)

0.97

1.00
(0.91 to 1.04)

Setting
 Rural (reference)

1.00

 Cohort
 1980s (reference)
 1990s
GSS, General Social Survey; NDI, National Death Index.

‘high’ income had a 22% reduction in risk of death
compared with males reporting ‘low’ income (HR=0.78,
95% CI 0.66 to 0.93).
Among women, those reporting fear at baseline did
not have a significantly increased risk of death compared
with women who did not report feeling fearful (HR=1.05,
95% CI 0.95 to 1.16) (figure 2). Black women had a 31%
increased risk of death compared with white women
(HR=1.31, 95% CI 1.16 to 1.47). Women who graduated high school (HR=0.82, 95% CI 0.74 to 0.91) and
women who had a bachelor’s degree (HR=0.77, 95% CI

0.64 to 0.87) had a reduced risk of death compared with
women who did not graduate high school. None of the
religion variables were significant among women. Women
reporting ‘medium’ income (HR=0.88, 95% CI 0.82 to
0.94) and ‘high’ income (HR=0.84, 95% CI 0.78 to 0.91)
had a 12% and 16% reduction in risk of death compared
with women who report ‘low’ income.

Figure 2 Adjusted relationship between fear of walking at
night in neighbourhood and time to death.

Discussion
Although fear of crime may not have predicted time to
death among women, there was a significant association
between fear and death among men. Fear of walking
alone at night in one’s neighbourhood was significantly
associated with an 8% increased risk of death for men
in the fully adjusted models. To contextualise this result,
research shows that veterans with a post-traumatic stress
disorder diagnosis had a 5% increased risk of death
compared with the US population as a whole34 and
conservative and moderate political ideology was associated with a 6% increased risk of death compared with
liberal ideology.32 An 8% change is also meaningful given
how prevalent fear of crime is. According to a 2019 Gallup
poll, 33% of respondents reported having an area near
their house where they would be afraid to walk at night

6
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Table 3 The relationship between fear and time to death among respondents in the GSS-NDI 1978–2008 (n=20 297) by sex
Females n=11 444
Crude
HR
Fear
 No (reference)
 Yes

Males n=8934
Adjusted

95% CI

HR

1.00
1.24

(1.16 to
1.32)

Crude
95% CI

HR

1.00
1.05

 White

(0.95 to 1.16)

Adjusted
95% CI

HR

1.00
1.30

95% CI
1.00

(1.19 to
1.41)

1.08

(1.02 to 1.14)

1.00

1.00

 Black

1.31

(1.16 to 1.47)

1.36

(1.17 to 1.59)

 Other

0.86

(0.65 to 1.13)

1.15

(0.94 to 1.40)

Education
 Less than high wchool
(reference)

1.00

1.00

 High school

0.82

(0.74 to 0.91)

0.96

(0.86 to 1.07)

 Junior college

0.85

(0.72 to 1.02)

0.95

(0.79 to 1.14)

 Bachelor's degree

0.74

(0.64 to 0.87)

0.87

(0.78 to 0.98)

 Graduate

0.82

(0.63 to 1.06)

0.93

(0.82 to 1.04)

1.10

(0.88 to 1.37)

Religion
 None (reference)
 Protestant

1.00
0.92

1.00

(0.73 to 1.17)

 Catholic

0.83

(0.68 to 1.01)

1.02

(0.80 to 1.29)

 Jewish

0.78

(0.59 to 1.04)

0.87

(0.65 to 1.17)

 Other

0.78

(0.57 to 1.07)

0.84

(0.66 to 1.07)

 Eastern

1.52

(0.33 to 7.54)

*

*

Age, years
 18–20 (reference)

1.00

1.00

 21–30

0.91

(0.60 to 1.38)

1.59

(0.88 to 2.88)

 31–40

1.61

(1.14 to 2.26)

2.50

(1.33 to 4.72)

 41–50

2.67

(1.73 to 4.11)

3.94

(1.93 to 8.03)

 51–60

4.34

(2.99 to 6.29)

6.52

(3.57 to 11.92)

 61–70

6.84

(4.64 to 10.07)

11.19

(6.15 to 20.37)

 71–80

11.67

(7.91 to 17.21)

16.51

(8.40 to 32.46)

 >80

15.89

(10.64 to
23.71)

22.22

(9.86 to 50.08)

Household income
 Low (reference)

1.00

1.00

 Medium

0.88

(0.82 to 0.94)

0.96

(0.81 to 1.14)

 High

0.84

(0.78 to 0.91)

0.78

(0.66 to 0.93)

 Missing

1.02

(0.88 to 1.18)

0.94

(0.80 to 1.10)

Marital status
 Married (reference)

1.00

1.00

 Divorced

0.91

(0.81 to 1.02)

1.03

(0.95 to 1.12)

 Separated

1.06

(0.94 to 1.19)

1.06

(0.76 to 1.49)

 Widowed

1.21

(1.11 to 1.33)

1.00

(0.82 to 1.23)

 Single

1.02

(0.82 to 1.26)

0.98

(0.87 to 1.10)

Region
 New England (reference)

1.00

1.00
Continued
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Table 3 Continued
Females n=11 444
Crude
HR

Males n=8934
Adjusted

95% CI

 Mid-Atlantic

HR
1.07

Crude
95% CI

HR

Adjusted
95% CI

(1.03 to 1.11)

HR
1.14

95% CI
(1.12 to 1.16)

 East North Central

1.13

(1.10 to 1.17)

1.13

(1.09 to 1.18)

 West North Central

0.99

(0.96 to 1.02)

1.01

(0.97 to 1.05)

 South Atlantic

1.16

(1.11 to 1.21)

1.08

(0.99 to 1.17)

 East South Central

0.90

(0.85 to 0.95)

1.30

(1.20 to 1.40)

 West South Central

1.02

(0.99 to 1.07)

1.19

(1.11 to 1.28)

 Mountain

0.90

(0.96 to 1.02)

0.96

(0.91 to 1.01)

 Pacific

1.19

(1.12 to 1.26)

1.11

(1.08 to 1.15)

Setting
 Rural (reference)

1.00

1.00

 Suburban

1.07

(1.00 to 1.14)

1.05

(0.96 to 1.15)

 Urban

0.98

(0.89 to 1.09)

1.05

(0.97 to 1.13)

1.03

1.00
(0.96 to 1.12)

0.91

1.00
(0.83 to 1.00)

Cohort
 1980s (reference)
 1990s

 

 

* Estimate unstable due to low power
GSS, General Social Survey; NDI, National Death Index.

and 47% of respondents reported that they worry about
crime and violence a great deal.35
Fear of walking alone at night in one’s neighbourhood
was not significantly associated with mortality risk among
women. Although we hypothesised that fear of walking at
night in a residential neighbourhood was associated with a
greater risk for mortality, we observed significant findings
among men only. While women are more likely to report
neighbourhood fear, it appears that the effects of the fear
are more detrimental among men. Perhaps the different
effect seen by gender also is the result of differences in
coping styles. The literature has documented differences
in coping by gender36; however, this relationship seems to
be extremely complicated with respect to fear of crime.
One paper examined gender differences in the association between general control and safety efficacy with fear
of crime and found that safety efficacy, which is associated
with reduced fear, was lower among women.37 However,
this research also shows that safety planning may mitigate
the effects of fear and that safety planning is more prevalent among women. The relationship between fear of
crime, coping and gender is complex and needs to be
examined in future research to better understand these
complicated relationships.
While previous literature has examined fear of crime
as an exposure for a variety of outcomes in the context of
existing effect modification as the result of gender, this
literature has mostly found that fear is amplified among
women.38 However, some research has shown that there
is an age/sex interaction showing that fear increases

among men with increasing age but not among women
(who report higher levels of fear at all ages).39 Perhaps
this increasing fear among men in older ages as opposed
to the more consistently reported levels of fear among
women that is what leads to an increased risk of mortality.
In addition, fear of crime among men has been shown
to be higher when examining crimes for which men are
more likely to be victimised.40 Thus, while previous effect
modification by sex has been shown, the literature is far
from uniform with respect to findings and more work
should be done to better understand this relationship.
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Limitations
Although the study design was longitudinal, participants
were assessed only at baseline. Thus, the potential relationship between time-
varying covariates and time to death
could not be described. In addition, potentially important
variables were not measured including length of time lived
in the neighbourhood and whether participants moved
between the baseline assessment and death. In addition,
lifestyle variables and health related variables were also
not included such as exercise habits, diet and tobacco
use. Additional contextual covariates such as crime rates,
neighbourhood socioeconomic status and walkability were
also not included in the analyses due to the fact that it was
not possible to link these types of variables to the existing
data. Future investigations could involve investigating
cross-level interactions between fear and neighbourhood-
level characteristics such as crime and area-
level socioeconomic measures. Another concern is non-differential

BMJ Open: first published as 10.1136/bmjopen-2019-030330 on 2 November 2019. Downloaded from http://bmjopen.bmj.com/ on November 12, 2019 by guest. Protected by copyright.

Open access

misclassification of the exposure. Since the exposure is
only measured once at baseline, it is possible that the exposure status changed over time. Given the fact that non-
differential misclassification always results in an attenuation
of observed effects, it is likely that the effect of fear has a
larger effect on mortality than observed here. It would be
possible to see a significant effect among women with a
larger effect size, as well, especially since the trend was in
the expected direction. With respect to measurement of
fear, another limitation is the use of only one variable to
assess fear; however, until 2016, there was only one question
asked related to fear of crime. As these data added another
question in 2016, subsequent analyses can incorporate both
measures once enough time has passed. Another potential
limitation in this analysis is reverse causality. Perhaps fear is
associated with some additional health outcomes that lead
some who are most fearful to an earlier death. However,
it is also possible that some health conditions that lead to
earlier deaths also cause people with these conditions to
be more fearful. One previous study did use IV analysis to
try to address potential reverse causality between fear and
mental health outcomes and found no support for reverse
causality.23

an effort to reduce fear of crime among residents, which
could lead to benefits in improved longevity.
In conclusion, our study, which uses nationally representative data and is therefore generalisable, suggests that fear
within the residential neighbourhood is associated with an
increased risk for mortality during follow-up among men
only. Research has only begun to examine fear as a public
health issue. Fear is a potential public health problem that
must be examined more fully and better understood.
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Future public health interventions
Evidence from this investigation indicates that public
health interventions might be needed to decrease feelings of fear in an effort to prevent premature mortality.
Interventions should include working with communities
to create safer neighbourhoods. However, it is well known
that fear and risk are not always well correlated. Thus,
crime prevention would only result in a partial benefit.
Reducing fear of crime should be a priority for communities. Creating community services that help reduce fear,
even in the absence of risk, may be beneficial to health
and minimise the risk of premature death. Additional
community services and the subsequent reductions in
fear may encourage more social interaction and outdoor
physical activity, thereby leading to health improvements.
A recent systematic review indicated that there is some
benefit to reducing fear of crime by improving home security (eg, improved security systems, improved lighting and
gating) and by addressing non-crime-related environmental
improvements (eg, improvements to recreation facilities,
cleaning and repainting transportation facilities).41 Thus,
public health programming could focus on promoting the
security and non-
crime-
related environmental improvements that have been shown to reduce fear among residents (especially as the non-crime-related environmental
improvements would likely result in other positive externalities, as well). Similarly, Crime Prevention Through
Environmental Design is the idea that good design and use
of the built environment can lead to reductions in crime
and also in fear of crime.42 A recent study found that the
greening of vacant lots was associated with reductions in
fear among college students.43 Public health programmes
can look more into turning vacant lots into green spaces in

Data availability statement All datasets for the GSS including the NDI linked files
can be accessed publicly: http://gss.norc.org/get-the-data/stata.
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