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ABSTRACT
Background  There have been long-standing debates 
about the potential health consequences of hate crimes 
over and above other types of crimes. Besides the direct 
consequences for victims, less is known about whether 
hate crimes have spillover effects onto the health of local 
residents.
Methods  We drew data on cardiovascular disease risk 
factors from middle-aged Americans in the National 
Longitudinal Survey of Youths 1979 and on hate crimes 
from the FBI’s Uniform Crime Reports. Employing 
multivariable logistic regression, we estimated the 
associations between changes in state/county-level all 
and group-specific hate crime rates from 2000 to 2006 
and incident individual-level diabetes, hypertension, 
obesity and depressive symptoms from 2008 to 2016. All 
models controlled for individual-level sociodemographic 
factors and financial strain, county-level and state-level 
changes in the total crime rate, the percentage of non-
Hispanic Black and Hispanic/Latino residents, and median 
household income, as well as state-level changes in the 
percentage of residents aged 65 years or older and the 
unemployment rate.
Results  1-SD increases in state-level all and race/
ethnicity-based hate crime rates were associated with 
20% (OR 1.20, 95% CI 1.05 to 1.35) and 15% higher 
odds (OR 1.15, 95% CI 1.01 to 1.31) of incident diabetes, 
respectively. At the county level, a 1-SD increase in the all 
hate crime rate was linked to 8% higher odds (OR 1.08, 
95% CI 1.00 to 1.16) of obesity, while a 1-SD increase in 
the race/ethnicity-based hate crime rate was associated 
with 8% higher odds (OR 1.08, 95% CI 1.01 to 1.15) of 
obesity and 9% higher odds (OR 1.09, 95% CI 1.02 to 
1.17) of hypertension. We found no significant associations 
for depressive symptoms, and no interactions between 
race/ethnicity-based hate crime rates and individual-level 
race/ethnicity.
Conclusion  Living in areas with higher hate crime rates 
may confer higher odds of hypertension, diabetes and 
obesity.

INTRODUCTION
A hate crime is defined as a ‘criminal offence 
against a person or property motivated in 
whole or in part by an offender’s prejudice 
against a race, religion, disability, sexual 
orientation, ethnicity, gender or gender 
identity’.1 Apart from actual membership, 
these crimes can extend to victims who are 
perceived to be a part of a targeted group.2 
Compared with offences with other motiva-
tions, hate crimes are reported to be more 
likely to result in severe injury and hospital-
isation, to cause short-term and long-term 
emotional and psychological distress, and to 

Strengths and limitations of this study

	► To our knowledge, this is the first study that ex-
plores the impacts of hate crimes and its specific 
bias motivations as an area-level social determinant 
on individual-level health.

	► We explored our main associations at both the state 
and county levels, and investigated the possibility of 
differential effects across subpopulations based on 
individual race/ethnicity and sex.

	► Using a nationally-representative sample of middle-
aged Americans, all models were adjusted for the 
county-level and state-level total crime rates, as 
well as a variety of key potential confounders at the 
state, county and individual levels.

	► Racial/ethnic minorities as opposed to Whites might 
be less likely to report to authorities both racial 
and non-racial hate crimes, which could impede 
the correct estimation of race/ethnicity-specific 
associations.

	► Measuring neighbourhood hate crime rates at a low-
er aggregation level (eg, Census tracts as a proxy 
for neighbourhoods) might be more appropriate to 
estimate its effects on individuals’ health.
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involve multiple offenders and serial/repeated attacks.3–5 
Hate crimes may also lead to reduced trust and greater 
fear as well as group separation, affecting both the actual 
victims and the community to which they belong.6 The 
substantial rise in hate crimes over the past 2 years have 
further brought the issue of hate crimes to the forefront 
of public discourse.7 8

There have been long-standing debates in the literature 
about the potential health consequences of hate crimes 
over and above other types of crimes. Apart from direct 
mental and physical health effects for victims, hate crimes 
are often seen as sending threatening messages to the 
groups to which the victims are perceived to belong.2 3 9–11 
However, little is known about whether hate crimes may 
have spillover effects onto the health of residents in areas 
with high rates of such crimes. According to a parallel 
strand of research, widely publicised incidents of police 
brutality against Black Americans have been suggested 
to increase the levels of mental distress and depression 
among Black residents living in the same areas.12 13 
Evoking feelings of injustice and anger, hate crimes are 
more likely to provoke retaliatory crimes and instigate 
community unrest as well.3 5 9 11 14 Attacking the core of 
societal values, bias-motivated crimes can also offend 
the collective moral code, leading to the outrage of the 
general community as a whole.3 9

Whether community-level exposures to hate crimes 
are linked to increases in other health indicators, such 
as cardiovascular disease (CVD) risk factors, is not yet 
established.

Living in a high-crime neighbourhood might lead to 
chronic stress whereby the fight-or-flight response is trig-
gered frequently, inducing a prolonged activation of the 
physiological stress response.15 As part of the initial stage 
of the stress response, epinephrine and norepinephrine 
are released in the body, increasing heart rate, blood 
pressure and blood glucose levels.15 Due to chronic expo-
sure to neighbourhood stressors, individuals may develop 
heightened reactivity, while the stress response might 
become generalised—‘seemingly detached from specific 
stimuli’.15 Following the initial stage, the stress response 
enters the resistance phase, where adrenocorticotropic 
stimulating hormone is released from the anterior pitu-
itary gland leading to cortisol release from the adrenal 
cortex, raising blood pressure and blood glucose levels 
(decreased glucose metabolism, glucose production from 
fats and proteins), potentially leading to hyperglycaemia, 
central obesity and hypertension.15 Also, the hyperactivity 
of the hypothalamic–pituitary–adrenal axis and the subse-
quent cortisol increase has been consistently linked to 
depression and anxiety disorders.15 16 In turn, anxiety and 
depression have been shown to increase heart rate, blood 
pressure and circulating cortisol, ultimately leading to 
atherosclerosis (artery wall hardening and thickening/
fatty plaque buildup due to excess cortisol) and heart 
disease.15 Furthermore, psychological stress responses 
in the form of fear and anxiety may lead to adverse 
coping behaviours (eg, excess drinking, smoking), fear of 

exercising outdoors and sleep disruption, and have been 
proposed to link community exposures such as violence 
and crime to CVD risks including depression, obesity and 
increased blood pressure and blood glucose levels.15 17–21 
However, whereas hate crimes have been posited to evoke 
strong feelings of anger and stress both in the victims 
and the community when compared with non-hate 
crimes,3 9–11 14 studies have yet to explore the potential 
spillover health hazards posed by bias motivation, that is, 
specific types of hate crimes, such as race/ethnicity-based, 
sexual orientation-based or religion-based hate crimes.22

To address this existing gap in the literature, we used 
a nationally-representative sample of middle-aged Amer-
icans to examine the associations between state-level and 
county-level hate crime rates and the incidence of four 
individual-level CVD risk factors: hypertension, diabetes, 
obesity and depressive symptoms. Based on prior work 
reporting that proximity to crime incidents has a signifi-
cant negative impact on individuals’ perceptions and fear 
of violence, we posited that county-level hate crime rates 
might show more consistent associations with individual-
level CVD risk factors than state-level rates.23–25

METHODS
Study population
Data were obtained on a nationally-representative sample 
of middle-aged adults from the US National Longitu-
dinal Survey of Youths 1979 (NLSY79). The NLSY79 
was launched in 1979, interviewing 12 686 respondents 
between the ages of 15 and 22 years, and has collected 
information on sociodemographic factors, health, as well 
as areas of residence through 26 waves of follow-up surveys 
between 1980 and 2016. Information on chronic condi-
tions was first collected in the 2008 wave. The presence 
of depressive symptoms was first assessed when respon-
dents turned 40 years old between 1998 and 2004. Among 
respondents who participated in both the baseline and 
final follow-up waves (n=6593), those with missing data on 
the health outcomes (0.1%–2.8%), as well as those with a 
pre-existing health condition at baseline (depending on 
the modelled health outcome to maximise the available 
sample size: 22.5% for hypertension, 8.2% for diabetes, 
34.4% for obesity and 14.2% for depressive symptoms), 
were excluded from the current analyses.

Patient and public involvement
Patients and members of the public were not involved in 
the design, conduct, reporting or dissemination of this 
research.

Outcome variables
The study outcomes were self-reported measures of 
obesity, diabetes, hypertension, and depressive symptoms. 
Incident hypertension and diabetes cases were identified 
in 2016, based on respondents’ answers to the following 
questions: (1) ‘Are you currently taking any medication to 
control your blood pressure?’ and (2) ‘Are you currently 
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taking any medication to control your blood sugar level?’. 
Incident obesity cases were defined as a body mass index 
(BMI) ≥30 kg/m2 in 2016 among those respondents with 
BMI <30 kg/m2 in 2008 based on self-reported height and 
weight measures.

The presence of depressive symptoms was assessed 
based on the 7-item Centre for Epidemiologic Studies 
Depression Scale Short Form (CES-D-SF), an abbrevi-
ated version of the 20-item CES-D. The CES-D-SF asks 
about respondents’ feelings and behaviour during the 
preceding week—included in surveys between 1998 and 
2004, once participants reached the age of 40, as well 
as between 2008 and 2014, once participants turned 50 
years old. We used a CES-D-SF cut-off score of 8+ (vs 0–7) 
to identify those with high depressive symptomatology, 
that has been previously shown to exhibit moderately 
acceptable validity and internal consistency reliability and 
perform as well as or better than the CES-D.26 New cases 
with high depressive symptoms were identified between 
2008 and 2014 among respondents who had a score ≤7 
at age 40.

Exposure variables
We abstracted hate crime data based on the Uniform 
Crime Reports (UCR) of the Federal Bureau of Investiga-
tion (FBI) from the open Inter-university Consortium for 
Political and Social Research repositories.27 28 We consid-
ered hate crimes based on sexual orientation, religion, 
disability and race/ethnicity (anti-Black, anti-Hispanic/
Latino and anti-White prejudice). The explored geograph-
ical levels included US states (average area: 196 667 km2; 
smallest: 4001 km2—Rhode Island; largest: 1 723 337 
km2—Alaska/average population: 6.4 million; smallest: 
0.6 million—Wyoming; largest: 39.5 million—California) 
and counties (average area: 3129 km2; smallest: 31 
km2—Kalawao County, Hawaii; largest: 51 947 km2—San 
Bernardino County, California/average population: 104.4 
thousand; smallest: 86—Kalawao County, Hawaii; largest: 
10 039.1 thousand—Los Angeles County, California). 
Each 1-SD change in the state-level and county-level bias 
specific hate crime rates per 100 000 population was calcu-
lated as the difference between the first and last years of a 
lagged exposure period for each outcome. The exposure 
periods were set between 2000 and 2006 for hyperten-
sion, diabetes and obesity; and between 1991 and 1996 
for depressive symptoms. Since prejudice against persons 
with disabilities was included in the Violent Crime Control 
and Law Enforcement Act in 1994, and the FBI started 
gathering data on this bias motivation in 1997, estimates 
for disability-based hate crime rates were not available for 
1991–1996.27 Hate crimes based on antirace/ethnicity 
sentiments other than anti-Black, anti-Hispanic/Latino 
and anti-White prejudice were not assessed separately, 
since in the NLSY79 questionnaire, race/ethnicity only 
included three response categories: ‘Hispanic’, ‘Black’ or 
‘non-Black/non-Hispanic’. Antigender/gender-identity-
related hate crimes were not reported in the years and 
counties included in the current analyses.

Covariates
Our statistical models included both individual-level and 
area-level variables to control for potential confounding. 
For example, income is a known CVD risk factor that can 
also influence participants’ choice of area of residence, 
and thereby the levels of hate crimes to which they were 
exposed.29 Likewise, median household income might 
affect crime rates in the neighbourhood as well as shape 
individual CVD risks.30

Individual-level covariates consisted of age (contin-
uous), sex (female, male), race/ethnicity (non-Hispanic 
Black, non-Hispanic White or Hispanic/Latino), educa-
tion (≤6th grade, 7–9th grade, 10–12th grade, 1–4 years 
of college, ≥5 years of college), marital status (married, 
separated, divorced, widowed, never married), indi-
vidual income (US$0, US$1–US$28 000, US$28 100–
US$57 900, ≥US$58 000 /year), and work hours per week. 
Factors representing financial strain were also adjusted 
for including health insurance coverage, a missed bill 
payment in the past 5 years, bankruptcy and residence 
type. Data on individual-level factors were obtained from 
the 2002 and 2008 waves of the NLSY79 for models eval-
uating depressive symptoms and hypertension, diabetes 
and obesity, respectively.

At the county level, models controlled for changes 
in the total crime rate, the percentage of non-Hispanic 
Black and Hispanic/Latino residents, and median house-
hold income. At the state level, we adjusted for changes 
in the total crime rate, the percentages of non-Hispanic 
Black and Hispanic/Latino residents and residents aged 
65 years or older, as well as the unemployment rate and 
median household income. Information on all area-
level covariates was drawn from the Current Population 
Survey (CPS), the Census and the American Commu-
nity Survey (ACS) by the US Census Bureau.31–33 In the 
ACS, the earliest available 5-year estimates were centred 
in 2007 (from 2005 to 2009), while Census information 
was provided for 2000. We, therefore, calculated change 
scores for state-level, and county-level covariates as differ-
ences between the first and last years of the period between 
2000 and 2007 for obesity, diabetes and hypertension. For 
depressive symptoms, data on area-level unemployment 
rates were available for all years from 1990 to 2010 in the 
CPS, while intercensal estimates of median household 
income were provided for 1995. Data on the percentages 
of non-Hispanic Black and Hispanic/Latino residents 
and residents aged 65 years or older were drawn from the 
1990 and 2000 Census. Accordingly, we calculated change 
scores as differences between 1991 and 1996 for the 
unemployment rate, 1990–1995 for median household 
income and 1990–2000 for the percentage non-Hispanic 
Black, percentage Hispanic/Latino and percentage ≥65 
years to best match the crime rate exposure period.

Statistical analysis
Descriptive statistics were used to assess sample character-
istics based on respondents included in the final analytic 
sample. We employed the missing indicator method to 
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handle missing covariate data (missingness: 0.0%–3.7%). 
We fit multivariable logistic regression models to esti-
mate the associations between mutually adjusted county-
level and state-level bias specific hate crime rates and 
individual-level CVD risk factors. All models controlled for 
individual-level, county-level and state-level covariates to 
reduce the likelihood of residual confounding, and incor-
porated cluster variables (state) as well as survey weights 
to account for the nested structure and the probability 
of selection, differential response rates, non-interviews 
and random variation associated with sampling. Variance 
inflation factors were  <3 in all models, supporting the 
absence of multicollinearity between model variables.34

To explore whether hate crimes were differentially 
associated with CVD risk factors depending on race/
ethnicity and sex, we further assessed the significance of 
interaction terms between the bias-specific crime rates, 
race/ethnicity and sex. Each set of interaction terms was 
tested in a separate model—including all covariates listed 
above—instead of testing all possible interaction terms in 
the same model.

We used SAS V.9.4 (SAS Institute) to perform all anal-
yses. An α level of 0.05 was employed to determine statis-
tical significance.

RESULTS
Respondent characteristics for each analytic sample 
are presented in table  1. Among all respondents 
(N=6593), 38.7% (n=2552) developed at least one, 
while 10.0% (n=662) developed at least two of the 
examined CVD risk factors during the follow-up 
period (data not shown). After exclusions, the 
analytic sample sizes were 5351 for diabetes, 4495 for 
hypertension, 3605 for obesity and 5205 for depres-
sive symptoms. We identified 1103 incident hyperten-
sion, 602 incident diabetes and 622 incident obesity 
cases in 2016, as well as 672 incident cases of high 
depressive symptoms between 2008 and 2014. The 
mean baseline age was 46.5–46.6 years, except for 
depressive symptoms (mean 40.9), where the study 
baseline was set 6 years earlier due to limited data 
availability on mental health. Approximately half of 
the participants were female (51.3% (n=1848) – 53.2% 
(n=2846)), and approximately 60% (58.3% (n=3121) 
– 62.6% (n=3259)) were married. The respondents’ 
mean individual income ranged from US$36 091–
US$43,783, with lower incomes reported in earlier 
years for depressive symptoms models, while around 
50% (48.3% (n=2172) – 50.2% (n=1808)) were higher 
educated. Slightly more than half of the participants 
were White (52.2% (n=2795) – 55.5% (n=2000)), 
around one-third was Black (27.2% (n=1223) – 30.4% 
(n=1628)), and nearly one-fifth were Hispanic (16.8% 
(n=607) – 19.0% (n=852)) (table 1).

At the county level, the mean all hate crime rate 
change reached 1.14 per 100 000 population between 
1991 and 1996, while varying between −0.03 and 0.001 

for the 2000–2006 period. Antirace/ethnicity senti-
ments accounted for the largest proportion of the 
reported hate crimes, with race/ethnicity-based hate 
crime rates at 1.2 per 100 000 population in 1991, 2.1 in 
1996, and 1.7–1.8 in both 2000 and 2006. The number 
of sexual orientation-based and religion-based hate 
crimes increased from 0.1 in 1991 to 0.4 per 100 000 
population in 2000/2006 for antisexual orientation 
and from 0.3 in 1991 to 0.4–0.5 in 1996/2000/2006 
for antireligion sentiments. The corresponding crime 
rates per 100 000 population at the state level were 
1.2 in 1991, 2.2 in 1996, 1.8 in 2000, and 1.7 in 2006 
for race/ethnicity-based hate crimes; and 0.1–0.4 and 
0.3–0.5 for sexual orientation-based and religion-
based hate crimes, respectively. The mean change 
for state-level all hate crime rates was 1.3 per 100 000 
population between 1991 and 1996, and −0.1 between 
2000 and 2006.

Table 2 shows the multivariate-adjusted ORs with 95% 
CIs for the associations between hate crime rates and four 
CVD risk factors, with key findings highlighted below.

Diabetes
At the state level, 1-SD increases in all and race/
ethnicity-based (total) hate crime rates were associ-
ated with 20% (OR 1.20; 95% CI 1.05 to 1.35) and 15% 
(OR 1.15; 95% CI 1.01 to 1.31) higher odds of incident 
diabetes, respectively. For hate crimes directed toward 
specific groups, state-level anti-Black hate crime rates 
were associated with a higher odds of diabetes (OR 
1.19; 95% CI 1.06 to 1.34). Among other biases, a 1-SD 
increase in state-level sexual orientation-based hate 
crime rate was associated with a 23% higher odds of 
developing diabetes (OR 1.23; 95% CI 1.09 to 1.39). 
However, in the same model, county-level higher 
sexual-orientation-based hate crime rate was margin-
ally associated with a lower odds of incident diabetes 
(OR 0.91; 95% CI 0.83 to 1.00; p=0.046).

Obesity
At the county level, a 1-SD increase in all and race/
ethnicity-based (total) hate crime rates were associ-
ated with a 8% higher odds of developing obesity (OR 
1.08; 95% CI 1.00 to 1.16; p=0.049 for all and OR 1.08; 
95% CI 1.01 to 1.15 for race/ethnicity-based hate 
crimes). Among group-specific biases, anti-White hate 
crime rates were positively associated with the odds of 
obesity (OR 1.09; 95% CI 1.01 to 1.18) at the county 
level. Disability-based hate crime rates were associ-
ated with higher odds of obesity at both the state and 
county levels with ORs of 1.14 (95% CI 1.06 to 1.23) 
and 1.06 (95% CI 1.03 to 1.09), respectively.

Hypertension
At the county level, 1-SD increase in total race/
ethnicity-based and anti-Black hate crime rates were 
associated with 9% (OR 1.09; 95% CI 1.02 to 1.17) 
and 8% (OR 1.08; 95% CI 1.00 to 1.16; p=0.041) 
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higher odds of developing hypertension, respectively. 
Religion-based hate crime rates were also associated 
with higher odds of hypertension (OR 1.10; 95% CI 
1.01 to 1.20) at the state level.

Depressive symptoms
The associations between state- or county-level all and 
race/ethnicity-based hate crime rates and depressive 
symptoms were in the expected direction. However, 
they did not reach statistical significance either at the 
state level (OR 1.03; 95% CI 0.90 to 1.19) or county 
level (OR 1.01; 95% CI 0.90 to 1.13) for all and race/
ethnicity-based hate crimes.

Effect modification
When we tested for statistical interactions with 
individual-level race/ethnicity, we observed stronger 
positive associations between state-level sexual 
orientation-based hate crimes and diabetes among 
Whites compared with Blacks (p for interaction=0.02), 
but not compared with Hispanics/Latinos (p=0.12). 
We did not find significant interactions between total 

race/ethnicity-based or race/ethnicity-specific hate 
crime rates and race/ethnicity. In addition, there 
were no consistent interactions observed between 
hate crime rates and sex (data not shown).

DISCUSSION
In a large, nationally-representative study of middle-aged 
Americans, we found that higher state-level all hate crime 
and race/ethnicity-based hate crime rates were associated 
with higher odds of incident diabetes. Also, at the county 
level, all hate crime rates predicted higher odds of obesity 
and race/ethnicity-based hate crime rates predicted 
higher odds of both hypertension and obesity. As an 
example comparison, a 1-SD increase in the county-level 
race/ethnicity-based hate crime rate (2.7 per 100 000 
population) was associated with a higher odds of devel-
oping hypertension comparable to the change associated 
with approximately 1 year of older age from our same 
model (OR 1.07; 95% CI 1.03 to 1.12 for age). No signifi-
cant associations were observed for depressive symptoms. 

Table 2  Multivariable-adjusted odds ratios (ORs) for associations between county-level and state-level hate crime rates in the 
USA and individual-level CVD risk factors

Diabetes
(N (event)=602/5351)
OR (95% CI)

Hypertension
(N (event)=1103/4495)
OR (95% CI)

Obesity (BMI ≥30 kg/m2)
(N(event)=622/3605)
OR (95% CI)

Depressive symptoms 
(CES-D-SF cutoff score 
≥8)
(N (event)=672/5205)
OR (95% CI)

County-level hate crimes

All hate crimes 0.95 (0.86 to 1.04) 1.06 (0.99 to 1.13) 1.08 (1.00 to 1.16)* 1.03 (0.91 to 1.17)

 � Race/ethnicity based 0.96 (0.88 to 1.05) 1.09 (1.02 to 1.17)* 1.08 (1.01 to 1.15)* 1.03 (0.90 to 1.19)

  �  Anti-Black 1.00 (0.89 to 1.12) 1.08 (1.00 to 1.16)* 1.02 (0.95 to 1.10) 1.03 (0.91 to 1.17)

  �  Anti-Hispanic 0.99 (0.92 to 1.07) 1.06 (0.97 to 1.15) 1.06 (0.99 to 1.14) 1.07 (0.96 to 1.19)

  �  Anti-White 0.96 (0.89 to 1.03) 1.00 (0.93 to 1.07) 1.09 (1.01 to 1.18)* 1.03 (0.93 to 1.13)

 � Sexual orientation based 0.91 (0.83 to 1.00)* 0.99 (0.88 to 1.12) 1.07 (0.94 to 1.21) 0.98 (0.90 to 1.07)

 � Religion based 1.05 (0.93 to 1.18) 0.93 (0.86 to 1.00)† 0.95 (0.85 to 1.05) 1.03 (0.94 to 1.13)

 � Disability based 0.98 (0.93 to 1.04) 1.03 (0.97 to 1.08) 1.06 (1.03 to 1.09)‡ NA§

State-level hate crimes

All hate crimes 1.20 (1.05 to 1.35)¶ 1.03 (0.94 to 1.13) 1.04 (0.92 to 1.18) 1.00 (0.90 to 1.12)

 � Race/ethnicity based 1.15 (1.01 to 1.31)* 1.00 (0.92 to 1.09) 1.03 (0.90 to 1.17) 1.01 (0.90 to 1.13)

  �  Anti-Black 1.19 (1.06 to 1.34)¶ 1.07 (0.98 to 1.18) 1.08 (0.95 to 1.24) 1.02 (0.91 to 1.14)

  �  Anti-Hispanic 1.05 (0.92 to 1.20) 1.04 (0.97 to 1.12) 1.02 (0.88 to 1.18) 1.04 (0.93 to 1.17)

  �  Anti-White 1.06 (0.92 to 1.21) 0.96 (0.89 to 1.03) 0.97 (0.82 to 1.16) 1.01 (0.90 to 1.13)

 � Sexual orientation based 1.23 (1.09 to 1.39)¶ 1.05 (0.94 to 1.16) 0.99 (0.86 to 1.12) 1.03 (0.93 to 1.15)

 � Religion based 1.06 (0.90 to 1.24) 1.10 (1.01 to 1.20)* 1.09 (0.93 to 1.29) 0.97 (0.86 to 1.10)

 � Disability based 1.02 (0.86 to 1.21) 1.03 (0.97 to 1.10) 1.14 (1.06 to 1.23)‡ NA§

*P<0.05.
†P=0.06.
‡P<0.001.
§Disability-based hate crime reports were not available for the 1991–1996 period.
¶P<0.01.
BMI, body mass index; CES-D-SF, Centre for Epidemiologic Studies Depression Scale Short Form; CVD, cardiovascular disease ; NA, 
not available.
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In addition, we did not observe any significant interac-
tions between race/ethnicity-based hate crime rates and 
individual race/ethnicity.

Our findings are consistent with our priori hypoth-
esis which posited that the presence of bias motivations 
in crime might represent a potential additional health 
hazard independent of total crime rates. Moreover, a 
more consistent pattern was found for crime exposure 
at the county level compared with the state level. These 
results are in keeping with Tobler’s first law of geography, 
stating that ‘everything is related to everything else, but 
near things are more related than distant things.’35 In 
2010 in the USA, Zhao et al found that the number of 
crime incidents within a 0.1, 0.5 or 1.0 mile radius of the 
Houston city residence of 652 respondents was associated 
with increased fear of crime among the participants.23 
However, the largest effect estimates were observed for 
crime incidents within an 0.1 mile radius.23 These find-
ings—more proximal exposure to crime leading to a more 
substantial impact on residents’ perception and fear of 
violence—were later confirmed by Lai et al.24 in Houston, 
Texas, USA,24 and Sydes et al25 in Brisbane, Australia.25 
Fear and psychological stress responses were posited to 
lead to an increased risk of developing CVD risk factors, 
which might also partly explain the associations observed 
in the current study.15 17–21

Not surprisingly, of all types of hate crimes, race/
ethnicity-based crime rates showed the strongest asso-
ciations with CVD risk factors. According to the UCR 
and the National Crime Victimisation Survey (NCVS), 
between 2000 and 2003, slightly more than half of the 
hate crime victimisations were due to bias motivations 
of race/ethnicity (51.4% in the UCR, and 56.0% in the 
NCVS), making up the majority of all hate crimes.36 
It was also reported that in 2000–2003, per capita rates 
of hate crime victimisation did not vary based on the 
victims’ race/ethnicity or sex. For example, neighbour-
hoods with higher rates of anti-Black crimes might also 
have higher anti-White crime rates (including eg, retal-
iatory crimes) affecting both men and women, which 
might partly explain the mostly non-significant interac-
tions we observed between area-level exposures and race/
ethnicity or sex.36

Our study has several strengths. To our knowledge, this 
is the first work exploring the impact of hate crimes and 
specific bias motivations as an area-level social determi-
nant on the individual-level health using a nationally-
representative sample of middle-aged Americans. 
Furthermore, we adjusted all models for the county-level 
and state-level total crime rates, as well as a variety of key 
potential confounders at the state, county, and individual 
levels. In addition, we explored our main associations 
at both the state and county levels, and investigated the 
possibility of differential effects across subpopulations 
based on individual race/ethnicity and sex.

Nevertheless, a few limitations should be noted when 
interpreting our findings. First, racial/ethnic minorities, 
as opposed to Whites, might be less likely to report to 

authorities both racial and non-racial hate crimes, which 
could impede the correct estimation of race/ethnicity-
specific associations.37 In addition, according to the 
NCVS, violent crimes were more heavily under-reported 
at the beginning of the 1990s in the whole population 
(eg, 50% of serious violent crimes were unreported in 
1994 compared with 42% in 2010), while around 50% 
of hate crime victimisations were not reported between 
2000 and 2006.36 38 39 Therefore, measurement bias might 
have led to biased effect estimates, also contributing to 
the null findings on depressive symptoms. Moreover, 
the CES-D-SF was used to measure depressive symptom-
atology to screen for actual depression at only two time-
points, with a 10-year gap between measurements. The 
lack of clinical assessments for diagnoses of depression 
and the plausibly shorter-term impacts of hate crime rates 
on mental health could potentially explain the null find-
ings. Second, despite our adjustment for a wide range 
of covariates, residual or unmeasured confounding (eg, 
due to income misclassification) might be present and 
biased our findings. Third, self-reported data were used 
to measure CVD risk factors. Female participants might 
report worse or more accurate health status, whereas 
males tend to under-report chronic health conditions, 
possibly leading to recall bias.40 41 Fourth, although we 
tested a specific hypothesis and our primary exposures 
were all and race/ethnicity-based hate crime rates, we did 
assess several bias motivations, which might have led to 
a multiple comparisons problem, potentially biasing our 
estimates. However, given the exploratory nature of our 
study (ie, to examine which group specific bias motiva-
tions affect individual health the most), not adjusting 
for multiple comparisons while still reporting all CIs is 
consistent with expert recommendations.42 43 Along with 
the measurement error mentioned above, this issue could 
also contribute to the contradicting state-level and county-
level findings on the impacts of sexual orientation-based 
hate crime rates on diabetes. Nonetheless, the magnitude 
of the state-level effect estimate was larger than that at the 
county level (OR 1.23; 95% CI 1.09 to 1.39 at the state 
level vs OR 0.91; 95% CI 0.83 to 1.00 at the county level), 
while the results were consistent across all other bias 
motivations. Fifth, measuring neighbourhood hate crime 
rates at a lower aggregation level (eg, census tract level) 
might be more appropriate to estimate its effects on indi-
viduals’ health. However, in the NLSY79, we were limited 
for within-state information on respondents’ location of 
residence to the county and metropolitan statistical area 
levels. Also, it is crucial to consider the potential spillover 
effects of crime across neighbourhood boundaries and 
multiple spatial scales when examining community-level 
effects.44 45

Finally, due to the lack of information, we could not 
ascertain whether a respondent was a victim or, potentially, 
a supporter of hate crimes. In this context, hate crime rates 
could simultaneously be an exposure (eg, for a member 
of the target group), and a potential proxy for the preva-
lence of people who harbour prejudices. For example, in 
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a neighbourhood with a high number of White suprem-
acists, the occurrence of anti-Black hate crimes is not an 
‘exposure’ for all White people living in that area. Rather, 
it is also a proxy measure for the prevalence of anti-Black 
sentiments in that area. Our study findings appear to 
suggest that anti-Black hate crimes do not differentially 
affect Blacks and Whites. It may be the case that while the 
general outrage in the community could affect the health 
of all residents, harbouring prejudice and hate might also 
be unhealthy for the people who hold such views, that is, 
racism might be toxic to both the victim and the perpe-
trator. Lastly, anger, hostility, distrust and aggression 
could also potentially increase CVD risk through adverse 
health behaviours (eg, drinking, smoking, unhealthy 
diet) and psychophysiological processes (eg, autonomic 
dysfunction, inflammation).46–48 However, we could not 
differentiate between the potential health effects of victi-
misation and the feelings of hate or prejudice.

Further research is needed to estimate the full impact of 
bias motivations in neighbourhood crime and the medi-
ating pathways through which hate crime rates may affect 
individual health. These results should be confirmed 
using longitudinal cohort studies with clinically assessed 
CVD risk factors linked to neighbourhood-level crime 
information. Perceptions of neighbourhood crime and 
feelings of hate and prejudice should be measured and 
considered in conjunction with reported crime rates to 
better understand how hate crimes might affect indi-
vidual health.

CONCLUSIONS
In summary, this large, nationally-representative study 
provides novel evidence on the prospective associations 
between hate crime rates and CVD risk factors among 
middle-aged USA adults. Our findings suggest that living 
in areas with higher rates of hate crime, particularly race/
ethnicity-based in nature, may confer higher odds of 
diabetes, hypertension and obesity, independently of all 
crime rates. It is critical to understand hate crime as an 
area-level social determinant as well, affecting the victims, 
their immediate environment and the entire community. 
If these findings are confirmed, investing resources into 
fighting hate crime through increasing public awareness, 
supporting hate crime reporting, training for effective 
policing and professional victim assistance and legisla-
tive measures reflecting the weight of hate-motivated 
crimes, as well as education in communities to alleviate 
extremism and prejudice, may be means to help reduce 
the national burden of CVD.
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