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Abstract

Purpose Comorbid depression is common in adolescents with attention-deficit/hyperactivity disorder (ADHD). As yet,
however, little is known about the factors associated with co-occurring depression in this population. To address this research
gap, the current study examined the role of community violence exposure in the association between ADHD symptoms and
depression.

Methods Data came from 505 Russian adolescents [mean age 14.37 (SD =0.96)] who had teacher-reported information on
ADHD symptoms that was collected in conjunction with the Social and Health Assessment (SAHA). Adolescent self-reports
of witnessing and being a victim of community violence were also obtained while depressive symptoms were self-assessed
with an adapted version of the Center for Epidemiologic Studies-Depression Scale (CES-D). Logistic regression analyses
were performed to examine associations.

Results In univariable analyses, both witnessing and being a victim of violence were associated with significantly increased
odds for depressive symptoms in adolescents with ADHD symptoms compared to non-ADHD adolescents who had not
experienced community violence. However, in the multivariable analysis only being a victim of violence continued to be
associated with significantly increased odds for depression [odds ratio (OR) 4.67, 95% confidence interval (CI) 1.33-16.35].
Conclusion Exposure to community violence may be associated with depression in adolescents with ADHD symptoms.
Clinicians should enquire about exposure to community violence in adolescents with ADHD/ADHD symptoms. Early thera-
peutic interventions to address the effects of violence exposure in adolescents with ADHD may be beneficial for preventing
depression in this group.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder that is common in childhood
affecting as many as 7.2% of those aged 18 and under
[1]. Its core features of inattention, hyperactivity and
impulsivity have been linked to a range of detrimental
outcomes across different domains. Specifically, ADHD/
ADHD symptoms have been associated with academic
underachievement [2], peer problems [3], family dysfunc-
tion [4] and disrupted parent—child relations [5]. There is
also some evidence that ADHD may be linked to negative
health behaviors [6] and worse health outcomes [7] includ-
ing an increased risk for suicidal behavior [8]. In turn, this
might be one consequence of the poorer quality of life that
has been reported in children with ADHD [9].

Comorbid disorders may also exacerbate the negative
outcomes associated with ADHD [10]. Comorbidity is
highly prevalent in children and adolescents with ADHD
with an earlier study from the United States reporting
that as many as 67% of these children had at least one
comorbid disorder [11]. Moreover, research has shown
that both internalizing (e.g., mood and anxiety disorders)
and externalizing disorders (e.g., conduct disorder, oppo-
sitional defiant disorder) are common in this population
[11-13] and may increase the risk for a variety of other
adverse outcomes including social problems [14], poorer
social skills [15], somatic complaints and aggressive
behavior [16]. Although it is uncertain what underlies the
association between ADHD and comorbid conditions, it is
unlikely to be only due to overlapping diagnostic criteria
[17]. Rather, it has been hypothesized that various path-
ways may link ADHD and comorbid disorders that might
reflect for example, a mix of genetic and environmental
risk factors [18].

Building on earlier research the current study will
examine the role of community violence exposure in the
association between ADHD symptomatology and depres-
sive symptoms in adolescents. There are several reasons
why such research is warranted. First, depression is highly
comorbid with ADHD with the results of a meta-analysis
indicating that the odds of co-occurring depression are
5.5 times higher in children and adolescents with ADHD
[17]. Second, there is some evidence that co-occurring
depression may be highly disabling in adolescents with
ADHD and has been linked to numerous negative out-
comes including an increased risk of suicidality [18, 19].
Determining what factors are associated with comorbid
depression might therefore be important for interven-
tions to reduce these detrimental effects. Third, although
there have been several studies that have looked at family,
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environmental and other factors that may be associated
with ADHD-depression comorbidity [20-22], to the
best of our knowledge, as yet, there has been no specific
focus on community violence exposure. This may be an
important omission. Recent studies have indicated that
the prevalence of neighborhood violence exposure may
be significantly higher in children with ADHD [23] and
that witnessing and experiencing violence are associated
with a higher number of parent-reported ADHD symptoms
in children [24], while in an earlier study, a victimization
trauma variable that included community violence was
associated with a significantly increased risk for lifetime
depression in adolescents with ADHD [25]. Importantly,
other research among community-based adolescents with-
out ADHD has indicated that both witnessing and being
a victim of violence are associated with an increased risk
for current and future depression [26-28].

Given this, the aim of this study was to examine com-
munity violence exposure and its association with depres-
sion in both ADHD and non-ADHD adolescents. In par-
ticular, we sought to determine if adolescents with ADHD
symptoms who either do or do not experience community
violence are at an increased risk for depression compared
to non-ADHD adolescents not exposed to community
violence. Based on previous research in both ADHD and
non-ADHD populations, it was hypothesized that both wit-
nessing and victimization would be linked to depression
in adolescents both with and without ADHD symptoms.

Method
Study participants

The data used in this study came from the Social and
Health Assessment (SAHA). This study was undertaken
in Arkhangelsk, a medium-sized city in the northwest part
of European Russia (population, 356,000). Details of the
study procedure have been presented in an earlier pub-
lication [29]. A representative sample of students aged
12—17 from the 30,000 youths in this age range in the
city was selected using a two-stage sampling procedure.
In the first stage, 14/71 schools from the city’s 4 districts
that contained 210 classes in the 6-11 grade range were
randomly selected and student reports were obtained. In
the second stage, data were collected from teachers in a
subsample of 20 randomly selected classes. In the current
study, data were used from 505 adolescents [mean age
14.37 (SD=0.96) 52.3% female] who had complete infor-
mation in terms of teacher-reported ADHD symptoms and
self-reported community violence exposure.
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Measures
Depressive symptoms (dependent variable)

Depressive symptoms were assessed using an adapted
version of the Center for Epidemiologic Studies-Depres-
sion Scale (CES-D) [30]. The final version contained 10
negative statements, e.g., ‘I felt like crying’, ‘I felt really
down’, ‘I have lost my interest in other people or things’.
Respondents reported on the presence of depressive symp-
toms in the past month using a three-point scale: not true
(scored 0), somewhat true (1) and certainly true (2). Scores
could range between 0 and 20 with higher scores indicat-
ing increased depressive symptoms. The internal reliabil-
ity of the scale was good (Cronbach’s alpha=0.84). In an
attempt to capture those with the most severe depressive
symptoms, in this study we followed the lead of an earlier
study [31], where the depression scale was dichotomized,
so that those who were in the top quintile of scores were
classified as having depressive symptoms (coded 1).

Independent variables

ADHD symptoms were based on teacher-rated symptoms
of inattention, hyperactivity and impulsivity. In the current
study, we used teacher reports of inattention and hyper-
activity—impulsivity symptoms in the previous 6 months
obtained with a shortened version of the ADHD Rating
Scale-IV [32] which uses the 12 best teacher-rated predic-
tor items for a clinical diagnosis of ADHD [33]. Items are
rated on a 4-point scale from never (scored 0) to almost
always (scored 3) to give a total score that can range from
0 to 36 with higher scores indicating increased ADHD
symptomatology (Cronbach’s alpha=0.94). Given that
some previous research has indicated that ADHD symp-
toms may be highly prevalent in some child populations
[34], in the current study, the ADHD variable was dichoto-
mized with those who were in the top 20% of scores clas-
sified as having ADHD symptoms. Witnessing and being
a victim of community violence was measured using two
scales that were derived from items developed by Richters
and Martinez [35]. Students were asked about the ‘things
that may happen to people in some neighborhoods’. Spe-
cifically, they were asked about events they had seen or
experienced in the past year, e.g., ‘I have seen...some-
one else being chased by gangs or individuals’, ‘I have
been...chased by gangs or individuals.” There was a five-
point response scale that ranged from ‘none’ (scored 0)
to 10 +times (scored 4). In this study, those who expe-
rienced any form of victimization or who witnessed any
community violence were each scored 1, while students

not witnessing or experiencing community violence were
each scored 0.

Covariates

These included the child’s age (continuous variable) and
gender. Parental education was divided into those par-
ents with a college education (1 or both parents) and those
parents where neither parent had a college education. Given
the large number of children who did not know about their
parents’ educational level, we also included a missing vari-
able to keep as many children in the analysis as possible.
Family structure contained four categories: children living
with both biological parents, those living in single-parent
households, those in extended families (biological parents
and biological relatives, e.g., grandparents) or children living
in other types of family unit (e.g., residing with stepparents).
Parental warmth was assessed with 5 items that enquired
about students’ perceptions of their parents’ warmth and
support, e.g., ‘my parents...show their love for me’. Answer
options ranged from never (scored 1) to often (scored 4). The
scale score ranged from 5 to 20 with higher scores indicating
greater parental warmth (Cronbach’s alpha=0.81). Teacher
support was assessed with five positively worded statements,
e.g., ‘teachers are willing to help students’. Answer options
ranged from ‘Definitely not true’ (scored 1) to ‘Definitely
true’ (scored 4). The total scale score could range from 5
to 20 with higher scores indicating greater teacher support
(Cronbach’s alpha=0.71). Conduct problems were measured
with 6 items that assessed past year relatively mild behavior
problems, e.g., ‘During the past year, how many times have
you...shoplifted from a store?” Answer options ranged from
never (scored 0) to 5 or more times (scored 4). The total
scale score could range from 0 to 24 with higher scores indi-
cating greater conduct problems (Cronbach’s alpha=0.73).
Anxiety scores were measured with 12 items which enquired
about worrisome, preoccupying thoughts or unpleasant
thoughts about oneself or external stimuli, e.g., ‘I feel nerv-
ous when I get called on in class’. Answer options were
‘not true’ (scored 0), ‘somewhat true’ (1), and ‘certainly
true’ (2). The total scale score could range from O to 24
with higher scores indicating increased anxiety (Cronbach’s
alpha=0.86). To capture those with the most severe anxiety
symptoms, this variable was dichotomized so that those in
the top quintile were classified as having anxiety. Finally,
posttraumatic stress symptoms (PTSS) were assessed with
the Child Post-Traumatic Stress-Reaction Index (CPTS-RI)
[36]. This measure contains 20 items that enquire about feel-
ings and behaviors in the past month, e.g., ‘Do you have
bad dreams about someone dying or getting hurt or other
scary things?’, ‘Do you sleep OK?" Answers are provided
on a 5-point response scale ranging from never (scored 0)
to most of the time (scored 4) (Cronbach’s alpha=0.87). In
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Table 2 Association between ADHD symptomatology, community violence exposure and depressive symptoms in Russian adolescents
Witness community violence Victimization by community violence
OR (95% CI) p value OR (95% CI) p value
Univariable analysis
Independent variable
Non-ADHD-not witness 1.00 Non-ADHD-no victimization 1.00
Non-ADHD-witness 1.49 (0.81-2.75) 0.203 Non-ADHD-victimization 2.17 1.13-4.13) 0.019
ADHD-not witness 0.76 (0.21-2.78) 0.681 ADHD-no victimization 1.29 (0.58-2.90) 0.535
ADHD-witness 3.50 (1.67-7.33) 0.001 ADHD-victimization 4.09 (1.87-8.95) <0.001
Multivariable analysis
Independent variable
Non-ADHD-not witness 1.00 Non-ADHD-no victimization 1.00
Non-ADHD-witness 0.77 (0.30-2.02) 0.599 Non-ADHD-victimization 1.12 (0.42-3.01) 0.820
ADHD-not witness 0.98 (0.15-6.57) 0.985 ADHD-no victimization 1.48 (0.38-5.84) 0.576
ADHD-witness 2.66 (0.75-9.42) 0.130 ADHD-victimization 4.67 (1.33-16.35) 0.016
Covariates
Age 1.69 (1.08-2.64) 0.021 Age 1.64 (1.06-2.53) 0.025
Gender (male) 0.49 (0.21-1.11) 0.086 Gender (male) 0.45 (0.20-1.03) 0.058
Parental education Parental education
College educated 1.00 College educated 1.00
Non-college educated 0.97 (0.36-2.59) 0.948 Non-college educated 1.03 (0.38-2.79) 0.948
Family structure Family structure
Both biological parents 1.00 Both biological parents 1.00
Single parent 0.84 (0.25-2.80) 0.771 Single parent 0.75 (0.21-2.63) 0.649
Extended 0.45 (0.05-4.24) 0.482 Extended 0.39 (0.04-3.97) 0.426
Other 1.75 (0.74-4.18) 0.206 Other 1.70 (0.71-4.06) 0.236
Parental warmth 0.88 (0.79-0.98) 0.023 Parental warmth 0.89 (0.80-0.99) 0.032
Teacher support 1.06 (0.94-1.21) 0.330 Teacher support 1.09 (0.96-1.23) 0.208
Conduct problems 1.06 (0.98-1.15) 0.134 Conduct problems 1.05 (0.97-1.14) 0.253
Anxiety 1.59 (0.64-3.92) 0.315 Anxiety 1.94 (0.79-4.75) 0.148
PTSS 7.92 (3.53-17.78) <0.001 PTSS 8.44 (3.73-19.07) <0.001

Statistically significant results are shown in bold font

PTSS posttraumatic stress symptoms

did not witness violence (Table 2). However, in the fully
adjusted multivariable analysis, this association became
non-significant (OR 2.66, 95% CI 0.75-9.42). In contrast,
adolescents with PTSS had almost 8 times higher odds for
experiencing depression (OR 7.92, 95% CI 3.53-17.78).
Increasing age was associated with significantly increased
odds for depression (OR 1.69, 95% CI 1.08-2.64), while
a higher level of parental warmth was protective against
depressive symptoms (OR 0.88, 95% CI 0.79-0.98). An
additional analysis showed that the PTSS variable mediated
the witnessing violence-depressive symptoms association in
students with ADHD symptoms when included in the uni-
variable model (OR 2.18, 95% CI 0.90-5.31, p=.084) (data
not shown). Among those victimized by violence, in the
univariable analysis, both non-ADHD and ADHD students
victimized by violence had significantly increased odds for
depression (non-ADHD OR 2.17,95% CI 1.13-4.13; ADHD

OR 4.09, 95% CI 1.87-8.95). In the multivariable model,
only those victims with ADHD symptoms continued to have
significantly higher odds for depression (OR 4.67; 95% CI
1.33-16.35). As in the analysis for witnessing community
violence, in the fully adjusted multivariable model PTSS,
increasing age and parental warmth were, respectively, asso-
ciated with significantly increased and decreased odds for
experiencing depressive symptoms.

Discussion

This study examined the association between ADHD symp-
tomatology, community violence exposure and depression.
Adolescents with ADHD symptoms were significantly more
likely to both witness and be victims of community violence.
In univariable logistic regression analyses, having ADHD
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symptoms alone was not associated with higher odds for
depression. Rather, adolescents with ADHD symptoms who
had both witnessed and been victimized by community vio-
lence had significantly higher odds for depressive symp-
toms compared to those without ADHD symptoms and not
exposed to community violence. However, in the multivari-
able analyses, only those adolescents with ADHD symptoms
who were directly victimized by violence continued to be at
an increased risk for depression.

Although the average community violence exposure
scores were low, the finding that adolescents with ADHD
symptoms were significantly more likely to both witness
and be victims of community violence accords with earlier
research that has linked ADHD with greater neighborhood
violence exposure [23] and with a recent study from Spain
which has indicated that experiencing victimization may be
common in adolescents with ADHD [38]. This suggests that
those with ADHD symptoms may be more likely to live
in communities with higher levels of violence although a
recent study reported that ADHD prevalence and severity
in children were not associated with neighborhood disor-
der [39]. Alternatively, it is possible that those with ADHD
symptoms had higher community violence exposure because
they themselves engage in more delinquent/violent behavior.
Previous research has indicated that children with ADHD
may have an increased likelihood of engaging in high levels
of aggressive behavior [40] and that ADHD symptoms are
linked to violent delinquency in youth, even though there is
some evidence that this relation may be primarily mediated
by other factors such as conduct disorder [41], which was
also linked to ADHD symptoms in this study.

In univariable logistic regression analyses, both witness-
ing and being a victim of community violence were asso-
ciated with significantly increased odds for depression in
adolescents with ADHD symptoms compared to a refer-
ence group without ADHD symptoms or violence exposure.
This finding accords with the results of a meta-analysis that
showed that both forms of community violence exposure
were associated with internalizing symptoms in non-ADHD
children and adolescents [42], while another study found
that children aged 7 to 12 with clinically significant depres-
sive symptoms were more likely to have both witnessed and
been victims of community violence [43]. However, in the
multivariable analyses, witnessing violence was no longer
significantly associated with depression. This also corre-
sponds with the results from other studies which found that
witnessing violence was not positively linked to depression
in children and adolescents [44] and that the association with
distress/depression may depend on who the actual victim of
the violence is [28, 45]. In the current study, however, an
additional analysis showed that the association was medi-
ated by PTSS. This is an important finding given that it
has not only been suggested that in terms of mental health,
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community violence exposure is most strongly associated
with posttraumatic stress disorder (PTSD) [42] but because
previous research has shown that PTSS/PTSD symptomatol-
ogy may mediate the association between violence exposure
and depression in adolescents [46, 47]. This highlights that
timely therapeutic interventions with victims of violence
exposure to reduce the trauma and stress associated with
these experiences may be important for preventing the devel-
opment of subsequent psychopathology [47].

In the multivariable analysis being a victim of community
violence continued to be associated with significantly higher
odds for depression in adolescents with ADHD symptoms
even after controlling for PTSS and other covariates. This
supports the results from earlier studies showing a stronger
association between victimization and internalizing symp-
toms/depression than for witnessing violence [42, 48]. An
extended discussion of how being a victim of community
violence may lead to depression in adolescents with ADHD
symptoms is beyond the scope of this study although sev-
eral mechanisms that have been hypothesized as linking
violence/trauma and psychopathology in community-based
adolescents more generally might be involved. For exam-
ple, victimization may impact on the adolescent’s belief
that their environment is safe, controllable and predictable
[49] and result in increased fear, a feeling of chronic threat
and changes in behavior [50]—which together might nega-
tively impact on mental health. A recent study has also sug-
gested that trauma exposure may result in enhanced threat
processing as seen in social information processing biases,
altered emotional learning, heightened emotional reactivity
and emotional regulation difficulties that might increase the
risk for internalizing outcomes [51]. Other changes resulting
from violence might also be important in this context. Ear-
lier research linked community violence exposure to sleep
disturbance in adolescents [52], while a recent study found
that sleeping problems are associated with depression in
children and adolescents with ADHD [53].

Several study limitations must be discussed. The specific
study design meant that we were not able to examine sex dif-
ferences in the observed associations. Additional analyses
were conducted but models did not converge due to the low
number of females in the ADHD symptoms group. This is an
important limitation given that gender differences may exist
in both exposure to community violence [48] and depression
[54]. An urgent task for future research will be to thus exam-
ine these associations in boys and girls with ADHD. We also
used a common dichotomization standard for possible ADHD
regardless of age. However, by not using the percentile of the
RS table by age group, it is possible that this may have resulted
in the misclassification of some children. We relied on adoles-
cents’ own reports of exposure to community violence without
being able to verify the accuracy of this information. This may
have resulted in reporting bias as an earlier study found that
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socially desirable responding was linked to reports of lower
community violence exposure in children [55]. There is also
some evidence that children who are exposed to community
violence might also be at greater risk for experiencing family
violence [35, 56] which might also be important for mental
health but we had no information on this issue. In addition, we
also had no access to clinical data on such things as whether
any of the children had an ADHD diagnosis, other psychiat-
ric comorbidities or physical illnesses which might have been
relevant for the observed associations. Important details on the
specific nature of the violent events such as who was involved,
where the events took place, and on their immediate effect
that would have helped us to better understand these events’
impact were also not available [57]. Finally, as this study was
cross-sectional, it was not possible to establish causal relations.

This study showed that (higher) ADHD symptoms alone
were not associated with higher odds for depression. Rather,
it provides preliminary evidence that community violence
exposure may be an important environmental risk factor
for depression in children with ADHD symptoms. Given
that there is evidence that the effects of violence exposure
on mental health can be long lasting in adolescents [58],
this highlights the importance of further research to gain
a better understanding of community violence exposure in
adolescents with ADHD/ADHD symptoms because as yet,
comparatively little is known about this phenomenon. The
results of this study also suggest that it might be beneficial
for both teachers and clinicians to enquire about experi-
ences of community violence among children with ADHD/
ADHD symptoms so these experiences and their effects can
be detected and addressed as early as possible.
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