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Abstract
Gun violence is a uniquely prevalent issue in the USA that disproportionately affects disadvantaged families already at risk of health
disparities. Despite the traumatic nature of witnessing gun violence, we have little knowledge of whether exposure to local gun
violence is associated with higher risks of depression among mothers, whose symptoms of depression are likely to have spillover
effects for kin. We examined the association between exposure to gun violence in mothers’ neighborhoods and their experiences of
depression using longitudinal Fragile Families and ChildWellbeing Study data (n = 4587) in tandemwith lagged outcome and fixed
effect models. We find that mothers who witness at least one shooting in their neighborhoods or local communities exhibit more
symptoms of depression and are 32–60% more likely to meet criteria for depression than mothers who do not witness a shooting.
We also find that witnessing a shooting is associated with increases in parental aggravation, which is partially mediated by maternal
depression. Given this and other previously documented spillover effects of mothers’ mental health on children and family
members, these findings have important implications for mothers’ wellbeing and their kin. Further, we observe substantial racial
and socioeconomic disparities in exposure to gun violence, suggesting that gun violence may heighten health disparities and
drawing attention to the importance of providing mental health resources in communities that are most affected by gun violence.
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Introduction

The USA ranks first among high-income countries for the num-
ber of gun deaths and gun injuries per capita, with 39,740
people killed by guns in 2018 (Center for Disease Control &
Injury Prevention, Web-Based Injury Statistics Query and
Reporting Systems (WISQARS) 2020). The costs of gun vio-
lence for survivors are profound and include a higher likelihood
of suffering from PTSD (Montgomerie et al. 2015; Ranney
et al. 2019), perpetrating violence (Rowhani-Rahbar et al.
2016), carrying guns (Beardslee et al. 2018), and experiencing
subsequent reinjury or death than those who experience other
forms of injury (Rowhani-Rahbar et al. 2015; Fahimi et al.
2016). However, gun violence is likely to have an important,

underappreciated impact on community members who hear
about or witness gun violence. The impact of gun violence on
mothers is particularly understudied. This gap in the literature is
important because mothers’ mental health and wellbeing have
important spillover effects for their children and partners
(Bagner et al. 2010; Cummings and Davies 1994; Elgar et al.
2004; Goodman et al. 2011; Yeh et al. 2016). Examining the
determinants of mothers’ mental health therefore offers impor-
tant insights into how to improvemothers’wellbeing, as well as
the wellbeing of her family. In this study, we examined whether
witnessing gun violence in one’s community has associations
withmothers’ symptoms of depression, probabilities ofmeeting
depression criteria, and reports of parental aggravation. In doing
so, we point to important externalities associated with the US’s
gun violence epidemic.

Background

Community Violence and Wellbeing

Prior research illustrates that individuals who are exposed to
local violence have greater risks of experiencingmental health
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concerns including anxiety, PTSD, and depression, the latter
of which is the focus of this study (Clark et al. 2008; Fowler
et al. 2009; Rossin-Slater et al. 2019; Theall et al. 2017;
Wilson-Generson and Pruchno 2013; Wilkinson et al. 2008).
These associations hold for those who are victimized by vio-
lence and for those who are indirectly exposed to violence, by
witnessing or hearing about it in their communities (Gergo
et al. 2020; Fowler et al. 2009; Rossin-Slater et al. 2019).

Local violence can also exacerbate risk factors for depres-
sion by preventing individuals from going outside and social-
izing, thereby corresponding to physical inactivity
(Kneeshaw-Price et al. 2015; Yu and Lippert 2016), social
isolation (Barnes et al. 2006; Cohen-Mansfield et al. 2016),
and lower social cohesion among neighbors (Kingsbury et al.
2020; Newbury et al. 2018). Low social cohesion has even
been found to exacerbate the relationship between violence
exposure and adverse mental health outcomes (Kingsbury
et al. 2020; Newbury et al. 2018). Additionally, neighbor-
hoods with a greater prevalence of gun violence tend to be
more socioeconomically disadvantaged, racially segregated,
and have lower access to healthcare resources (Kane 2011;
Knopov et al. 2019; Williams and Collins 2001; Wong et al.
2020). As such, local violence can have direct and indirect
impacts on community members’ mental health and may ex-
acerbate socioeconomic and racial disparities in health and
wellbeing.

While prior research has made important strides in
highlighting the impacts of local violence on individuals’
mental health, this research has largely not examined the rela-
tionship between gun violence in one’s community and indi-
viduals’ risks of depression. Instead, existing studies have
largely focused on crime rates or cumulative measures of vi-
olence exposure that combine exposure to gun violence with
other forms of violence such as stabbings, muggings, and
physical fights (Gergo et al. 2020; Clark et al. 2008; Fowler
et al. 2009; Huang et al. 2018; Wilson-Genderson and
Pruchno 2013). This is an important gap in the literature be-
cause gun violence is far more likely to lead to the death or
injury of victims and bystanders than other types of violence
such as stabbings or physical fights and, as such, may be
especially traumatizing for witnesses (Wells and Horney
2002). Indeed, residents of violent neighborhoods report fears
that they or their loved ones will be the victims of gun violence
(Opara 2020). Victimization with a gun is also associated with
significantly greater mental health distress than victimization
with other weapons (Kagawa et al. 2018, 2020; Langton and
Truman 2014). Furthermore, gun use is associated with and
enables other forms of violence such as gang violence
(Stretesky and Pogrebin 2007) and suicide (Shenassa et al.
2003). Gun violence may therefore have an especially com-
prehensive association with local occurrences of crime, injury,
and death and thereby have important, enduring associations
with depression and wellbeing among community members.

Moreover, much of the prior literature has examined the
impact of local violence on children, adolescents, and victims
and perpetrators. Few studies have examined the impact of
local violence on mothers. However, maternal depression is
important for mothers’ wellbeing, for the wellbeing of her
family members, and for familial dynamics. For example, ma-
ternal depression is associated with aggravation in parenting
(also referred to as parenting stress), harsher parenting prac-
tices, negative attachment between parents and children, and
impaired family functioning, including lower quality relation-
ships between parents and worse familial problem-solving
(Elgar et al. 2004; Erickson et al. 2019; Wolford et al. 2019;
Yeh et al. 2016). Given these relationships, it is perhaps un-
surprising that prior research has found that maternal depres-
sion is associated with children’s behavioral problems, risks
of depression, and attachment styles in the short and long term
(Bagner et al. 2010; Cummings and Davies 1994; Elgar et al.
2004; Goodman et al. 2011; Pratt et al. 2019). Examining the
determinants of maternal depression is therefore important for
understanding the wellbeing of mothers and their families.

The few studies that have examined these associations
for adult women’s outcomes have largely been smaller
scale, focusing on specific areas or subsets of mothers,
such as those recovering from substance use disorders
(Clark et al. 2008; DeSantis et al. 2016; Evans et al.
2011). An important exception to this is a study by
Huang et al. (2018) that examined the association between
health outcomes and a dichotomous measure indicating
whether mothers witnessed or were victimized by any type
of violence, including shootings, attacks with other forms
of weapons, and being hit. The authors found that exposure
to violence 2 years prior was associated with health prob-
lems, substance abuse, and depression. While that study
made very important contributions to the literature on the
effects of violence exposure on individuals’ health, it did
not separately examine exposure to community violence
from victimization and did not focus on the association of
gun violence with mothers’ outcomes. It also explored the
associations over a relatively limited 2-year time frame. It
is therefore unclear the extent to which community gun
violence specifically is associated with depression among
mothers.

This Study

In this study, we help fill these gaps in the literature by focus-
ing on exposure to gun violence specifically and mothers’
symptoms and diagnoses of depression for a large sample of
mothers across 20 US cities. We used longitudinal Fragile
Families and Child Wellbeing Study (FFCWS) data and ex-
amined whether witnessing gun violence in one’s local com-
munity was associated with mothers’ symptoms of depres-
sion, using three different depression outcome measures. We
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also examined whether witnessing gun violence was directly
and indirectly associated with parental aggravation. Our find-
ings highlight the externalities associated with gun violence
and contribute to the literature on the social factors that shape
parenting practices and children’s outcomes. Further, because
gun violence disproportionately impacts under-resourced
communities and communities of color (Overstreet 2000;
Tracy et al. 2019), our findings are important for understand-
ing socioeconomic and racial disparities in wellbeing.

Data and Methods

The FFCWS is a longitudinal survey that followed 4898
children born in 1998 and their parents at the child’s birth
and at ages 1, 3, 5, 9, and 15. The FFCWS randomly se-
lected 20 US cities with populations of 200,000 or more
and selected hospitals within those cities.1 The FFCWS
oversampled unmarried, low-income parents and is there-
fore not nationally representative. However, because indi-
viduals with lower socioeconomic statuses are more likely
to be exposed to gun violence (Overstreet 2000; Tracy
et al. 2019), the FFCWS captures a sample that is dispro-
portionately affected by gun violence and so is of special
interest to this study.

We used data from waves 3–6 when children were 3–
15 years old because these were the years for which we had
information on mothers’ exposure to violence in their com-
munities. We studied approximately 4587 mothers for whom
we had valid responses to the depression measures in at least
two survey waves (the sample sizes varied across models de-
pending on the outcome and method used, as described be-
low). We did not include fathers because fathers were asked a
more limited set of questions than mothers in most years.
Missing values on the covariates were imputed using chained
equations and imputing the dataset 10 times using STATA 16’s
“chained” command. The only pattern we observed in our
missing data was that individuals who were missing data on
neighborhood poverty rates were more likely to be missing
information on county-level crime rates.

The FFCWS data are largely publicly available, though we
also used restricted access data on the characteristics of re-
spondents’ Census tracts and counties of residence to help
account for characteristics of the residential environment.
This research project was approved by the institutional review
board of the Human Subject Division at the University of
Washington.

Depression

The FFCWS measured depression using the Composite
International Diagnostic Interview-Short Form (CIDI-SF)
(Kessler et al. 1998). The CIDI-SF has been used in numerous
epidemiological and research studies, and the questions that
comprise it are consistent with those included in the
Diagnostic and Statistical Manual of Mental Disorders–
Fourth Edition (Bendheim-Thoman Center for Research on
Child Wellbeing 2020). The CIDI-SF included 15 questions
related to whether respondents had feelings of depression or
anhedonia for a period of at least 2 weeks during the prior
12 months. These 15 questions included all those used for
diagnosing major depression with the CIDI. They did not
include questions from the full CIDI questionnaire that are
not necessary for diagnosing depression, including respon-
dents’ level of contact with healthcare providers and the re-
cency of their symptoms.

Respondents were first asked if they had felt depressed
and/or unable to enjoy things for a period of at least
2 weeks since the prior interview and if those feelings
lasted most of the day, every day during that 2-week peri-
od. Those who agreed that they had feelings of depression
or anehedonia most of the day, every day for a 2-week
period, were then asked 15 subsequent questions about
their depressive symptoms. These questions concerned
whether respondents experienced a loss of interest, tired-
ness, weight changes, sleep problems, trouble concentrat-
ing, feelings of worthlessness, and thoughts about death
and the frequency of those symptoms (these questions
were not asked of those who did not have a 2-week period
of depressive feelings that lasted most of the day).
Respondents who reported at least 3 symptoms of depres-
sion most of the day during that period met the conserva-
tive threshold for diagnosing depression. FFCWS created a
dichotomous variable indicating whether respondents met
the conservative depression criteria, with those who meet
the conservative depression criteria receiving a value of 1,
and those who did not meet the conservative depression
criteria receiving a value of 0. Respondents who reported
at least 3 symptoms of depression half of the day met the
liberal depression criteria and were scored a “1” in a di-
chotomous indicator variable. More information on these
scales is provided in FFCWS’s public data guide
(Bendheim-Thoman Center for Research on Child
Wellbeing 2020).

In this study, we examined depression in three ways. We
examined the probabilities that respondents met the (1) liberal
and (2) conservative thresholds for depression and (3) we
constructed a continuous measure of depression symptoms.
The third outcome was developed by standardizing the com-
ponent measures to have a mean of 0 and standard deviation of
1 and summing the results from the 15 CIDI-SF questions into

1 These cities cover all regions in the USA and include Oakland, Austin,
Baltimore, Detroit, Newark, Philadelphia, Richmond, Corpus Christi,
Indianapolis, Milwaukee, New York, San Jose, Boston, Nashville, Chicago,
Jacksonville, Toledo, San Antonio, Pittsburgh, and Norfolk.
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a standardized scale using STATA 16’s alpha command. It
was important to standardize each measure because our
CIDI-SF questions had varying scales. Some of the CIDI-SF
questions were dichotomous (yes/no), while others concerned
the frequency of symptoms and were ordinal. Standardizing
eachmeasure addressed the different scales of these questions.
Those who had no symptoms of depression were given a score
of 0. This index had an alpha score of 0.9808, indicating it is
highly reliable.

Exposure to Gun Violence

Mothers’ exposure to gun violence was measured with a di-
chotomous variable representing whether mothers reported
that they saw someone else get shot 1 or more times in the
past year in their community (1 = yes, 0 = no). Mothers were
told to only respond about shootings they had seen in their
local community or neighborhood and to not include shoot-
ings they witnessed in their home or on TV. Mothers were
asked this question in waves 3–6.

Covariates

In our regressions, we included a lagged outcome variable
representing mothers’ symptoms or diagnoses of depression
in the previous wave to account for preexisting mental illness.
We also accounted for the mother’s race/ethnicity (White,
Black, Latinx, Other), as well as the mother’s educational
attainment and employment status, logged household income,
and whether the household was in poverty.2 These latter mea-
sures helped account for the household’s socioeconomic sta-
tus, which, as noted above, is important for mothers’ risk of
depression and exposure to violence. We controlled for the
number of children in the household, whether the mother
was married or cohabiting, and whether she was cohabiting
with the father of the focal child. Additionally, we included
state fixed effects, the logged violent crime rate in the county,
and the percentage of individuals in the respondents’ neigh-
borhood (Census tract) who were below poverty level. These
contextual variables helped address prior findings that struc-
tural disadvantage in one’s neighborhood is associated with
individuals’ risks of depression and exposure to violence
(Dawson et al. 2019; Knopov et al. 2019; Wong et al. 2020).
Finally, we included a control variable representing the length
between survey years to account for the shorter temporal dis-
tance between earlier survey waves and the longer distance
between later survey waves.

Statistical Analyses

To examine the relationship between exposure to gun violence
and mothers’ depression outcomes, we first used linear and
logistic regression models and included our lagged outcome
variable as a covariate. Our depression outcome scale was
continuous. We used linear regression models for this out-
come and included the dichotomous variable representing
whether mothers witnessed a shooting as our predictor vari-
able. For the two dichotomous depression outcomes (whether
respondents met liberal depression criteria or conservative de-
pression criteria), logistic regression models were used. As
with the linear regression model, the dichotomous indicator
for whether mothers witnessed a shooting was included as a
predictor. We performed bivariable analyses and multivari-
able analyses with the full suite of covariates. Robust standard
errors were calculated at the individual level. We then exam-
ined whether our results were robust when we used within-
person fixed-effects (FE) models. By examining whether
witnessing gun violence was associated with a change in de-
pression within individuals, these models parceled out unob-
served, time-invariant heterogeneity and were thus less sus-
ceptible to omitted variable bias. Only time-varying covariates
were included in these models (gender, race, and education
were excluded), and the lagged outcome variable was exclud-
ed because the FE models measured change in the outcome.
The disadvantage of these models is that they remove all ob-
servations for which there is no variation in the outcome,
leading to a loss of power and an inability to examine those
who had never experienced depression (Hill et al. 2019). As
such, it is valuable to examine the lagged outcome and FE
models in tandem to provide a comprehensive insight into
the relationship between exposure to gun violence and
mothers’ depression and to guard against the limitations of
each model. All analyses were conducted in STATA 16.

Supplementary Analyses

As noted above, maternal depression is likely to have spillover
effects for family members’ wellbeing. To more directly ex-
amine this possibility, we conducted a supplementary analysis
using parental aggravation as an outcome. Parental aggrava-
tion was measured by the FFCWS with the following ques-
tions, “Being a parent is harder than I thought it would be,” “I
feel trapped by my responsibilities as a parent,” “I find that
taking care of my child(ren) is much more work than plea-
sure,” and “I often feel tired, worn out, or exhausted from
raising a family.” We dichotomized the responses to these
questions (1 = agree or strongly agree, 0 = disagree or strongly
disagree) and summed and averaged them to create a scale
measure of parental aggravation. This scale is well-
supported and has been validated in the literature on family

2 This dichotomous measure indicates whether the household meets the pov-
erty threshold defined by the US Census Bureau based on the number of
children in the household, number of adults, and the year of observation.
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functioning (Bendheim-Thoman Center for Research on
Child Wellbeing 2020).

For this analysis, we used structural equation models
(SEM) which allowed us to examine whether witnessing a
shooting had a direct relationship with parental aggravation,
as well as an indirect relationship through maternal depres-
sion. We expected to observe both direct and indirect relation-
ships given that maternal depression is associated with harsher
parenting practices (Wolford et al. 2019; Yeh et al. 2016).
Solely examining the direct relationship between witnessing
a shooting and parental aggravation could therefore underes-
timate gun violence exposure’s impact on parenting. We in-
cluded the full suite of covariates that had been used for our
depression outcomes, as well as a measure for child gender,
the continuous measure for maternal depression,3 and a scale
measure for child behavior problems, as all may be associated
with parenting aggravation. The behavior problem measure
was constructed from the Child Behavior Checklist, a list of
34 survey questions on children’s behavior problems that par-
ents were asked in each survey wave of the FFCWS
(Bendheim-Thoman Center for Research on Child
Wellbeing 2020). We summed the 34 questions into a stan-
dardized scale with a mean of 0 and standard deviation of 1.
Because multiple imputation does not support SEM in Stata,
we used the original, non-imputed dataset.

Results

Descriptive Statistics

For the lagged outcomes models, we observe about 12,846
mother interviews in our analytic sample (observations varied
modestly depending on the outcome in question), of which 744
(5.8%) reported witnessing a shooting in any survey year
(Table 1). Because the FE models relied on within-person
change, they dropped observations for which we did not observe
changes in the depression outcomes. As such, fewer mothers are
observed in our FE analytic samples, particularly for our conser-
vative depression criteria outcome. Nevertheless, we observed
3547 mother interviews in our FE samples for the conservative
depression criteria, ourmost restrictive criteria. Of thosemothers,
259 (7.3%) had witnessed a shooting in the past year (Table 1).

We first examined the descriptive characteristics for our
lagged outcome and FE analytic samples. On average, those
who witnessed shootings were more likely to be persons of
color and socioeconomically disadvantaged. Specifically, the
descriptive statistics for our lagged outcome sample indicated
that mothers who witnessed shootings were more likely to be

Black (74.7% vs. 48.6%), in poverty (61.8% vs. 36.6%), and
have less than a high school degree (34.01 vs. 22.2). Mothers
who witnessed shootings were also less likely to have a college
degree (4% vs. 15.6%) and be married or cohabiting (38.6% vs.
51.8%). Further, those who witnessed a shooting had lower
household incomes and lived in more disadvantaged neighbor-
hoods and counties, on average. Mothers in the FE analytic
sample displayed similar aggregate patterns (Table 1).

Indicatively, our descriptive statistics indicated that
mothers who witnessed shootings were more likely to meet
conservative and liberal criteria for depression (21.1% vs.
11.2%; 27.8% vs. 16.3%) and have higher depression scores
(0.44 vs. 0.08) than mothers who did not witness shootings.
Mothers are also about 3–4 percentage points more likely to
meet liberal or conservative depression criteria in prior waves
than mothers who did not witness shootings, though mothers
who witnessed shootings also exhibited greater changes in
their depression scores and meeting criteria across waves than
mothers who did not witness shootings (Table 1).

Similar disparities were observed in the descriptive statis-
tics for our FE samples, though we also observed that mothers
in our FE samples were more likely than mothers in our
lagged outcome samples to meet criteria for depression re-
gardless of whether they had witnessed a shooting. This is
unsurprising given that the FE models relied on mothers
who exhibited changes in depression criteria. Nevertheless,
mothers who witnessed shootings in our FE sample
underwent larger increases in depression scores and the pro-
portion meeting depression criteria across waves than mothers
who did not witness shootings (Table 1). As such, our descrip-
tive statistics provide suggestive evidence that witnessing a
shooting is associated with higher probabilities of meeting
depression criteria.

Regression Models

In both our bivariable and multivariable lagged outcome
models, witnessing a shootingwas associatedwith significant-
ly greater symptoms of depression and a significantly higher
likelihood of meeting criteria for depression based on the con-
servative and liberal CIDI-SF definitions. These results held in
both the bivariable and multivariable models, though prior
diagnoses of depression and individuals’ socioeconomic and
marital statuses explained modest portions of those relation-
ships. In the fully specified multivariable models, witnessing a
shooting is associated with an increase in depression scores of
21.4% of a standard deviation and is associated with a 58.3%
and 57.8% increase in the odds of meeting the liberal and
conservative criteria for depression, respectively (Table 2).

The FE models largely confirmed the conclusions from the
lagged outcome models. Specifically, those who witnessed a
shooting experienced a significant increase in their depression
scores and exhibited an approximately 32.5–39.2% increase

3 The results did not vary if we used the dichotomous measures for whether
mothers met depression criteria. For brevity, we therefore present the results
using a single depression measure.
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in the odds of meeting both the conservative and liberal
criteria for depression (Table 2). We did not observe any sub-
group differences in these relationships by race, ethnicity, or
socioeconomic status.

Supplementary Analyses

In supplementary analyses, we examined the direct and indirect
relationships between witnessing a shooting, maternal depres-
sion, and parental aggravation, using SEM. We found that

witnessing a shooting had a direct and significant association
with parental aggravation as well as an indirect relationship
through maternal depression (Fig. 1). Cumulatively, witnessing
a shooting was associated with a 15% standard deviation in-
crease in parental aggravation scores. Approximately 90% of
that association was the result of the direct relationship between
witnessing a shooting and parental aggravation, and an addi-
tional 10% resulted from the indirect relationship between
witnessing a shooting, maternal depression, and parental aggra-
vation. Thus, witnessing a shooting may impact parenting

Table 1 Characteristics of the mother-interview lagged outcome and fixed effect analytic samplesa

Lagged outcome analytic sample Fixed effects analytic sample

Characteristics Did not report
witnessing a shooting
(N=12,102)

Reported witnessing
a shooting (N=744)

Did not report
witnessing a
shooting (N=3288)

Reported witnessing
a shooting (N=259)

N (%) N (%) N (%) N (%)

PCGb race/ethnicity

White 2767 (22.9) 39 (5) 802 (24.4) 15 (5.8)

Black 5877 (48.6) 556 (74.7) 1684 (51.2) 201 (77.6)

Latinx 3058 (25.3) 134 (18.0) 720 (21.9) 36 (13.9)

Other 400 (3.3) 15 (2) 82 (2.5) 7 (2.7)

PCG educational level

Less than HS degree 2682 (22.2) 253 (34.01) 768 (23.4) 89 (34.4)

HS degree 2851 (23.6) 192 (25.8) 783 (23.8) 63 (24.3)

Some college 4680 (38.7) 269 (36.2) 1359 (41.3) 100 (38.6)

College+ 1889 (15.6) 30 (4) 378 (11.5) 7 (2.7)

HHc characteristics

PCG employed 7648 (63.2) 364 (48.9) 1868 (56.8) 110 (42.5)

Logged HH income, mean (SE) 10.16 (0.013) 9.47 (0.058) 10.01 (0.026) 9.52 (0.081)

HH in poverty 4428 (36.6) 460 (61.8) 1355 (41.2) 161 (62.2)

PCG married/cohabit 6274 (51.8) 287 (38.6) 1542 (46.9) 99 (38.1)

Biological parents married 4095 (33.8) 127 (17.0) 878 (26.7) 39 (14.9)

Number of children in HH, mean (SE) 2.21 (0.012) 2.66 (0.059) 2.26 (0.025) 2.64 (0.103)

Contextual characteristics

County log violent crime rate, mean (SE) 6.34 (0.007) 6.711 (0.018) 6.36 (0.013) 6.725 (0.031)

Tract % below poverty level, mean (SE) 0.211 (0.001) 0.332 (0.006) 0.221 (0.026) 0.344 (0.010)

Parent aggravation score, mean (SE) 0.01 (0.006) 0.19 (0.028) 0.15 (0.013) 0.29 (0.048)

Lagged depression

Depression score, mean (SE) 0.11 (0.008) 0.24 (0.039) 0.608 (0.021) 0.612 (0.073)

Liberal depression criteria 2123 (17.5) 158 (21.2) 1276 (38.8) 94 (36.4)

Conservative depression criteria 1487 (12.3) 116 (15.6) 1023 (31.1) 75 (28.8)

Depression outcomes

Depression score, mean (SE) 0.08 (0.009) 0.44 (0.040) 0.781 (0.020) 1.040 (0.071)

Liberal depression criteria 1967 (16.3) 207 (27.8) 1516 (46.1) 138 (53.3)

Conservative depression criteria 1361 (11.2) 157 (21.1) 1259 (38.3) 114 (44.0)

a Sample characteristics are for the samples utilized in the lagged outcome and fixed effects models for conservative depression criteria. Sample
characteristics are substantively very similar for the other outcomes utilized for the lagged outcome models
bPCG primary caregiver
cHH household

528 Prev Sci (2021) 22:523–533



outcomes directly and indirectly by increasing mothers’ risk of
depression. We found substantively the same relationships
using lagged outcome and FE models with our multiple impu-
tation samples, though neither model clearly highlights the di-
rect and indirect relationships between these measures. We
therefore focused on the SEM models here.

Discussion

In this study, we found that 5.8–7.3% of low-income mothers
in urban areas witnessed shootings in their local communities,
a meaningful proportion. For these mothers, witnessing gun
violence in their community was associated with significantly

Table 2 The relationship between exposure to a shooting and mothers’ symptoms of and diagnoses of depression using multiple imputation

Depression indexa Liberal DCc Conservative DC

Bivariate
β [95% CI]

Multivariable
β [95% CI]

Bivariate OR [95% CI] Multivariable
OR [95% CI]

Bivariate
OR [95% CI]

Multivariable
OR [95% CI]

Lagged outcome modelsa

Witnessed Shooting=1 0.334*** 0.214*** 1.816*** 1.583*** 1.901*** 1.578***

[0.245–0.422] [0.133–0.294] [1.518–2.173] [1.309–1.913] [1.558–2.319] [1.281–1.943]

N 12,883 12,883 12,871 12,871 12,846 12,846

Unique IDs 4589 4589 4588 4588 4587 4587

Fixed effects modelsb

Witnessed Shooting=1 0.095* 0.091* 1.365* 1.392* 1.312^ 1.325^

[0.02-0.17] [0.02–0.17] [1.05–1.78] [1.06–1.82] [0.98–1.76] [0.98–1.79]

N 12,954 12,954 4566 4566 3563 3563

Unique IDs 4122 4122 1304 1304 1020 1020

^ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001
aAll lagged outcome multivariable models are adjusted for: the outcome lagged one wave, race/ethnicity (White-ref., Black, Latinx, Other), mothers’
highest level of education (less than high school-ref., high school degree, some college, college+), whether the mother is employed, logged total
household income, whether the family is in poverty, whether the mother is married or cohabiting, whether the mother is married or cohabiting with
the father of her child, the number of children in the household, state fixed effects, the logged violent crime rate in the county, the poverty rate of the
Census tract, and the length (in years) between survey waves
bAll fixed effects multivariable models are adjusted for time-varying covariates including: whether the mother is employed, logged total household
income, whether the family is in poverty, whether the mother is married or cohabiting, whether the mother is married or cohabiting with the father of her
child, the number of children in the household, the logged violent crime rate in the county, the poverty rate of the Census tract, and the length (in years)
between survey waves
cDC depression criteria

Source: Fragile Families and Child Wellbeing Study (FFCWS)

0.096**

[0.042-0.150]

0.081***

[0.067-0.095]
0.115**

[0.035-0.194]

Maternal Depressionb

(continuous scale)

Witnessing a Shootinga Parental Aggravation

Fig. 1 The path diagram showing the modeled relationships between
exposure to a shooting, maternal depression, and parental aggravation
using structural equation models (coefficients and confidence intervals
are reported for each pathway); Source: Fragile Families and Child
Wellbeing Study (FFCWS); n = 8616. a The model of the direct
pathway between witnessing a shooting and parental aggravation
adjusted for the outcome lagged one wave, race/ethnicity (White-ref.,
Black, Latinx, Other), mothers’ highest level of education (less than
high school-ref., high school degree, some college, college+), whether
the mother is employed, logged total household income, whether the
family is in poverty, whether the mother is married or cohabiting,
whether the mother is married or cohabiting with the father of her child,
the number of children in the household, state fixed effects, the logged

violent crime rate in the county, the poverty rate of the Census tract, and
the length (in years) between survey waves, child behavior problems,
child gender, and the continuous maternal depression scale. b The
indirect pathway modeled between witnessing a shooting and maternal
depression included race/ethnicity (White-ref., Black, Latinx, Other),
mothers’ highest level of education (less than high school-ref., high
school degree, some college, college+), whether the mother is
employed, logged total household income, whether the family is in
poverty, whether the mother is married or cohabiting, whether the
mother is married or cohabiting with the father of her child, the number
of children in the household, state fixed effects, the logged violent crime
rate in the county, the poverty rate of the Census tract, and the length (in
years) between survey waves
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more symptoms of depression and with meeting conservative
and liberal criteria for depression. In fact, witnessing a shoot-
ing was associated with a roughly 32–58% increase in the
odds of having depression depending on the model and de-
pression criteria used. These are highly meaningful increases,
and these relationships held after accounting for numerous
characteristics of the mother, her household, and residential
context that might shape the relationship between witnessing a
shooting and depression. We also find that witnessing a shoot-
ing has a direct association with parenting aggravation, as well
as an indirect association through maternal depression, rein-
forcing that these relationships are likely to have spillover
consequences for family members’ wellbeing.

These findings are important for scholars and
policymakers. Our focus on community gun violence is a
contribution to the literature on violence and mental health,
which has largely focused on victimization and/or broader
measures of community violence and has not specifically fo-
cused on gun violence. Ours is among the few studies to
observe these associations for mothers, rather than children,
adolescents, victims, or perpetrators. The findings observed in
this study therefore contribute to the literatures on mental
health, gun violence, and parent outcomes.

Moreover, while resources are frequently directed toward
the victims of gun violence, our findings demonstrate the im-
portance of providing resources for coping with trauma on a
wider, community-level basis. This is especially important
because women exposed to local violence are more likely than
unexposed women to experience other forms of violent vic-
timization (i.e., polyvictimization) (Willie et al. 2017) and less
likely to have access to healthcare resources (King and
Khanijahani 2020). Similarly, Black, Latinx, and low-
income mothers are disproportionately exposed to gun vio-
lence and less likely to have access to healthcare resources
and mental health facilities (Bridges 2011; Dimick et al.
2013; White et al. 2012). Latinx and, especially, Black
mothers are also more likely to experience additional stressors
such as incarceration or the incarceration of a loved one
(Wildeman 2009), poverty, and discrimination (Oh et al.
2020). While Black and Latinx women are less likely than
White women to report depression (Oh et al. 2020), our find-
ings suggest that gun violence occurs in tandem with numer-
ous stressors that are likely to take a toll on mothers’ mental
health. These relationships could, in turn, exacerbate racial
and socioeconomic disparities in wellbeing. Our findings
therefore indicate that mothers exposed to gun violence are
likely to be an important, underserved group of individuals
who are vulnerable to depression.

Further, we demonstrate that the costs of gun violence are
underestimated unless the effect of gun violence on commu-
nity members is accounted for. These effects include the direct
effects of gun violence on witnesses and its indirect effects on
the loved ones of witnesses who may be impacted if their kith

or kin experience depression as a result of their exposure. We
document that one spillover effect may be an increase in pa-
rental aggravation, which is associated with lower quality
parent-child relationships and child behavior problems
(Ward and Lee 2020). Because low-income children are more
likely to be exposed to violence and live in single-parent fam-
ilies and families with greater parenting stress (Cooper et al.
2009), exposure to gun violence may exacerbate disparities in
child wellbeing. As noted above, maternal depression is also
associated with family functioning across a wide number of
dimensions not explored here. Our findings are therefore im-
portant for illustrating that an important feature of residential
contexts, local occurrences of gun violence, shapes the out-
comes of mothers and their families.

Additionally, our findings demonstrate the importance of
improving individuals’ access to healthcare resources and
mental health facilities in areas that are exposed to gun vio-
lence. Developing support groups that are targeted to commu-
nity members who live in areas affected by gun violence may
be especially useful. Providing targeted supports to parents to
help manage the stresses of parenting may also help amelio-
rate the association between local violence, mental health, and
parenting outcomes. These supports could include mental
health counseling, as well as access to low-cost, high-quality
childcare and after-school resources that help ease the stress of
parenting in a neighborhood that may be higher risk for chil-
dren and family members (Craig and Churchill 2018). Finally,
the presence of local community groups devoted to reducing
violence is associated with decreases in local crime rates
(Sharkey et al. 2017). Empowering communities through such
local groups may not only help alleviate gun violence but
could be beneficial for mental health as well.

Limitations

These findings are subject to limitations. First, we were only
able to observe mothers across 4 waves of the FFCWS.
During this time period, mothers were surveyed when their
children were 3, 5, 9, and 15. As such, it would be valuable to
have more waves of data at smaller, more regular intervals in
order to better isolate the relationship between witnessing a
shooting and mothers’ symptoms of depression and to ensure
that we capture the correct time ordering of witnessing gun
violence and experiencing depression. Moreover, having few-
er survey waves tends to lead to conservative estimates using
FE models (Hill et al. 2019). Our ability to perform both
lagged outcome and FE models helped account for the limi-
tations of each method and the survey design. Nevertheless,
these limitations are important to consider when interpreting
the results, especially regarding potential omitted time-
varying characteristics and experiences that occurred between
survey waves. Indeed, it is possible that some of our respon-
dents witnessed gun violence between survey waves. As a
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result, our comparison sample may include individuals who
witnessed gun violence and who are suffering negative mental
health outcomes as a result. If this is the case, our estimates
may be conservative. This possibility is reinforced by prior
research showing that children exposed to violence tend to
be exposed multiple times, with these multiple exposures cor-
responding to progressively worse mental health outcomes
(Copeland et al. 2007, 2010). As such, results of this observa-
tional study should be interpreted as associational rather than
causal.

Additionally, in our lagged outcome models, we would
ideally include fixed effects at a finer geographic level of
aggregation than states to better account for neighborhood-
and city-level variation. However, too few individuals in the
FFCWS shared Census tracts to use fixed effects at this level,
and city identifiers were not available in every year. Our abil-
ity to include measures of county and neighborhood charac-
teristics helps ameliorate some of this concern. Finally, the
FFCWS focuses on larger urban areas and low-income fami-
lies. Our results cannot therefore be generalized to the broader
population.

Conclusion

This study provides important insights into the relationship
between community gun violence andmothers’ risk of depres-
sion, demonstrating that witnessing gun violence in one’s
community is associated with significant and meaningful in-
creases in mothers’ symptoms of depression, the probability
that theymeet the criteria for diagnosable depression, and their
reports of parenting aggravation. These associations demon-
strate the importance of providing local mental health and
community resources for those who are exposed to violence
and who may experience long-lasting trauma as a result
(Rowhani-Rahbar et al. 2019).
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