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Abstract

Research among adolescents exploring the association between depressive symptoms and aggression has
produced inconsistent findings. This study investigated the prevalence of clinically significant (current major
depressive episode) and subthreshold depressive symptoms in a general population sample of adolescents

from Northern Russia and explored their association with aggression and anger, while controlling for comorbid
mental health problems. The sample consisted of 2600 participants, aged 13-17 years (59.5% female; 95.7% ethnic
Russian). Symptoms of a current major depressive episode, types of anger and aggression (anger rumination, trait
anger, physical, verbal and social aggression) and comorbid problems (posttraumatic stress, alcohol use, anxiety,
and hyperactivity/impulsivity) were assessed by means of self-reports. The prevalence of a clinically significant
depressive episode in the past month was 3.5%, while for subthreshold depression it was 21.6%. All anger and
aggression variables, as well as comorbid problems increased together with increasing levels of depression. The
association between overt aggressive behavior and depression was primarily explained by comorbid mental
health problems, whereas anger rumination and social aggression had more direct associations with depression,
independent of comorbidity. Among adolescents with depression, boys reported higher levels of social and verbal
aggression and of anger rumination than girls. The results of this study suggest that interventions aiming to reduce
aggressive behavior in adolescents should consider depression and its comorbid conditions.
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aggressive behavior [1-3] and most researchers have
concurred that a modest but statistically significant rela-
tionship exists between violence and severe mental ill-
ness [4]. Among the disorders that are likely to increase
the risk for aggressive behavior previous research has
indicated schizophrenia [5], alcohol and drug use [6],
posttraumatic stress disorder [7], attention-deficit/hyper-
activity disorder (ADHD) [8], and autism spectrum dis-
order [9]. Despite seeming less intuitive, an association
has also been consistently reported between depression
and aggressive behavior both in adults [e.g. 10], and in
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children and adolescents [11, 12], in clinical and general
population samples.

Depression is one of the most common psychiat-
ric disorders, with its prevalence rates rising substan-
tially throughout adolescence. Thus, Costello et al. [13]
reported that the overall prevalence of any depressive dis-
order was 2.8% in children under 13 years of age and 5.6%
in adolescents aged 13 to 18. Other studies have reported
higher numbers, including 10.5% for any depressive dis-
order and 29.2% for subthreshold depression in a large
European study of adolescents [14], with a 25% lifetime
prevalence of major depressive disorder by the end of
adolescence [15].

Historically, the relation between depression and
aggression was thought to reflect a broader association
between internalizing and externalizing forms of psycho-
pathology [16] and hence, could be explained by comor-
bid conditions rather than by the depression itself [17].
Indeed, considerable research has shown an association
between aggression and anxiety, ADHD, substance abuse
and posttraumatic stress [18, 19], which are all also highly
comorbid with depression. However, a recent study of
adults from the general population that controlled for
potential confounders, such as comorbid alcohol and
drug use, familial confounding, a previous history of
violence and sociodemographic factors, was still able to
demonstrate a two- to three-fold increase in the risk of
committing a violent crime by depressed individuals [10].
Similarly, a study of juvenile offenders showed an inde-
pendent effect of depression on aggressive behavior [12].

From a theoretical standpoint, several overlapping
models have been proposed to explain the association
between depressive symptoms and aggression (for a
review see [20]). Specifically, it has been suggested that
some depressive symptoms, such as irritability, may
be expressed behaviorally in interpersonal relation-
ships through aggression and rule breaking (the acting
out model), and this can be exacerbated over time both
through the youth’s failure in their relations with indi-
viduals in the surrounding social environment caused by
aggressive behaviors (the failure model), and through the
escalating reciprocal reinforcement of depressive symp-
toms and aggression, which is further impacted by other
nonspecific risk factors, such as comorbidity (the recip-
rocal or shared risk factor model). Indeed, as depressive
symptoms may lead to impaired neurocognitive perfor-
mance [21], problems with emotional regulation and
poor impulse control [22], and increased irritability and
anger [23], it seems reasonable to expect that some spe-
cific symptoms of depression may potentially increase
the likelihood of aggressive behavior. For example, it has
been suggested that it may not be depressed mood itself,
but rather specific depressive symptoms, such as agita-
tion [24] or psychotic features [25] that increase the risk
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for aggression. Similarly, given that aggression is a very
heterogeneous behavior in its own right, depression
may affect cognitive, emotional and behavioral facets of
aggression. For example, anger rumination is a cognitive-
emotional precursor of aggression [26], referring to the
tendency to dwell on frustrating experiences and recall
past anger experiences [27], that has been closely related
to and often co-occurs with sadness [28]. Trait anger rep-
resents a disposition to perceive situations as annoying or
frustrating, and the tendency to react in such situations
with more frequent elevations in state anger [29], and it
has been connected to depression both through emotion
regulation and anger rumination [30]. Finally, the behav-
ioral expressions of anger can take the form of physical
or verbal acts [31], or more subtle forms, such as social
aggression, which refers to behaviors that intentionally
damage interpersonal relationships and/or social status
through non-confrontational and concealed methods
[32], and all these forms of aggression have been similarly
linked to the cognitive-emotional aspects of depression
[33].

Previous research has suggested that there are substan-
tial gender differences in the prevalence of both depres-
sion and aggression. While overall depression rates are
generally similar by gender in childhood [e.g. 13], females
have been consistently found to have an increased risk of
depression during adolescence [34]. In contrast, research
on aggression has shown that boys consistently report
more overt aggression compared to girls [35, 36], while in
a large international study of children [37] boys reported
being more physically aggressive than girls across all
countries, but no consistent gender differences were
observed in social aggression, particularly in studies from
non-Western countries. Other studies have suggested
however, that gender differences in social aggression may
become more apparent in adolescence, with a particular
increase in girls [38]. Despite these observed gender dif-
ferences, until now, findings regarding the strength of the
association between depression and aggression in boys
versus girls have been inconsistent, suggesting no gender
differences [11], or a stronger association in males [39,
40] or females [41], thus highlighting the need for more
research.

Hence, considering the potential complexity of the
association between depression, its comorbid condi-
tions and different types of aggression, when examining
the association between depression and aggression it is
important to (1) clearly define the depressive condition,
(2) evaluate different types of aggression, (3) control for
a broad range of comorbid psychopathology, which by
itself can potentially impact aggressive behavior, and (4)
take into account the potential gender differences. The
aim of the current study was therefore to (1) assess the
prevalence of depressive symptoms corresponding to a
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major depressive episode and subthreshold depression
in a general population sample of 13-17 year old adoles-
cents from Northern Russia; (2) investigate the associa-
tions between a major depressive episode, subthreshold
depression, and different types of anger and aggression
(anger rumination, trait anger, and verbal, physical and
social aggression), and comorbid problems (posttrau-
matic stress, alcohol use, anxiety, hyperactivity/impulsiv-
ity); while (3) exploring the role of gender differences in
these associations.

Methods

Study population

This study was conducted in Arkhangelsk, the largest city
in the Northern European part of Russia. According to
census data [42], the population of Arkhangelsk is slightly
over 349,000 and approximately 30,000 adolescents are
in the 13-17-year-old age range. The socioeconomic
status of the population is generally in the low to aver-
age range for Russia. Permission to conduct this study in
selected schools was obtained from the Arkhangelsk city
administration and the study was conducted in collabo-
ration with the local schools’ administration. The study
involved all the main districts of the city and the num-
ber of potential participants from each district was cal-
culated in proportion to the total number of adolescents
of the relevant age residing in the district. A randomized
selection procedure was used to obtain a representative
sample with school buildings and classes designated as
the units of randomization. In stage one, 14 schools were
randomly selected from 71 eligible schools, all of which
agreed to participate and were included in the study,
yielding a total of 210 classes with students of the rele-
vant age. In stage two, data were collected from students
in 70 randomly selected classes (out of 210), resulting
in a sample of 2838 students. Students with incomplete
reports (missing responses) were excluded. Adolescents
from the excluded group (n=238) were more likely to
be male (59.1% vs. 40.9%, x*(1)=30.66, p<.001), and
reported higher levels of verbal (M(SD)=5.00(4.32) vs.
4.26(3.52); t=2.87; p<.001, physical (M(SD)=4.14(4.02)
vs. 2.97(3.39); t=4.77; p<.001) and social aggression
(M(SD)=16.06(6.77) vs. 15.03(4.65); t=2.96; p<.001).
The excluded adolescents did not differ from those in the
study on any other variables.

The final sample consisted of 2600 partici-
pants, who ranged in age from 13 to 17 years old
(M(SD)=14.90(1.13)). The composition of the sample
was 59.5% female (n=1547) and predominantly of Rus-
sian origin (95.7%), followed by a small proportion of
other (predominantly Slavic) nationalities, an accurate
reflection of the local public school population. Most
of the participants (75.6%) came from two-parent fami-
lies, whereas 24.4% had divorced, separated or widowed
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parents. According to student reports, 93.0% of their
fathers and 94.4% of mothers had completed the equiva-
lent of a high school education or beyond.

Procedure

Parents were informed of the survey prior to the study
and were offered the opportunity to decline participa-
tion. Before the survey’s administration, students were
read a detailed assent form describing their participa-
tion and confidentiality, and were asked to sign it to
indicate assent. Students also had the option to decline
to participate at the time of administration (parent and
student refusals were less than 1%). Students completed
the survey in one class period during a normal school
day. Surveys were administered in Russian. This study
was approved by the institutional ethics committee and
scientific council of the Institute of Psychiatry, Northern
State Medical University (Arkhangelsk, Russia) (decision
from 2003-02-14) and permission to conduct the study
was obtained from the Arkhangelsk city administration.

Measures

Depressive symptoms

Depressive symptoms were measured with an adapted
version of the Center for Epidemiologic Studies-Depres-
sion Scale (CES-D) [43], which has excellent psychomet-
ric properties with adolescents [44], and has been used
with Russian adolescents previously [45]. Respondents
were asked to indicate the presence of ten depressive
symptoms during the past 30 days on a three-point scale:
“Not true” (0); “Somewhat true” (1); or “Certainly true”
(2). The scale had a good internal consistency — Cron-
bach’s o was 0.84.

Based on the CES-D items, a proxy for a current major
depressive episode was created following the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edi-
tion (DSM-5) criteria [46], according to which, five or
more symptoms of depression should be present, and
at least one of these symptoms should include either (1)
depressed mood, or (2) loss of interest. Depressed mood
in the past 30 days was determined based on a positive
response (Certainly true) to one or more of the follow-
ing four items: “I felt really down”; “I felt like crying”; “I
felt that I could not shake off my sad feelings even with
help from my family or friends”; and “I felt bothered by
people and things” (irritable mood). Diminished inter-
est was assessed with the item: “I have lost my interest
in other people or things” Other symptoms of depression
used to create a proxy for a current major depressive
episode included decreased appetite (“I did not feel like
eating; my appetite was poor”); problems with sleep (“I
didn’t sleep well”); loss of energy (“I was tired”); feelings
of excessive guilt (“I felt that many bad things were my
fault”); and diminished ability to think or concentrate (“I
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found it difficult to concentrate”). Four or more of these
symptoms (all with “Certainly true” scores), in addition
to either depressed mood or diminished interest, had to
be present to indicate a current major depressive episode.
Those, who fulfilled the above criteria, were denoted as
having current clinically significant depression (CSD),
and coded as 2. Those students who reported the pres-
ence of the same criteria, but scored some of the items
as Somewhat true, were denoted as having a subthresh-
old depression score (SDS), and coded as 1. Finally, all
other students whose symptoms did not fulfill the criteria
for either CSD or SDS were considered as having a low
depression score (LDS), and coded as 0.

Anger and aggression

The Anger Rumination Scale (ARS) [27] measures the
tendency to focus attention on angry moods, recall past
anger experiences, and think about the causes and con-
sequences of anger episodes. The Russian version of
the ARS is comprised of 17 items (e.g. “When someone
makes me angry I can'’t stop thinking about how to get
back at them’, “After an argument is over, I keep fighting
with this person in my imagination’, and “I think about
the reasons people treat me badly”), rated on a 4-point
scale from “Almost never” (1) to “Almost always” (4). The
total score can range from 17 to 68 with higher scores
indicating more anger rumination. The ARS has dem-
onstrated adequate internal consistency and test-retest
reliability as well as convergent and discriminant validity
[27]. Cronbach’s a for the scale in this study was 0.95.

The Trait Anger Scale of the State Trait Anger Expres-
sion Inventory (STAXI) [29] represents one of the most
commonly used measures of anger and consists of 10
items that assess a general tendency to experience anger,
either in the absence of a direct provocation or as a result
of specific triggers, such as criticism or unfair treat-
ment by others (e.g. “I feel infuriated when I do a good
job and get a poor evaluation” and “I get angry when I'm
slowed down by others’ mistakes”). Items are rated on a
4-point scale (from “Almost never” (1) to “Almost always”
(4)). The total score can range from 10 to 40 with higher
scores indicating more trait anger. The scale has been
validated in Russia previously [47]. Cronbach’s a for the
scale was 0.92.

Physical and verbal aggressive behaviors [48] were
assessed with 5 items each, describing common forms
of aggressive behaviors in children and adolescents (e.g.
“Pushed or shoved somebody’, and “Punched someone in
a fight” for physical aggression and “Teased others” and
“Called others names” for verbal aggression). The stu-
dents rated the frequency of their aggressive behavior in
the past 30 days on a 4-point scale (from “Never” (0) to “5
or more times” (3)). The possible total score could range
from O to 15 for each scale, with higher scores indicating
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more aggression. These scales have demonstrated good
psychometric properties with Russian adolescents previ-
ously [49]. Cronbach’s alphas for the scales were respec-
tively 0.80 and 0.82.

Social aggression [48] was assessed with 9 items
describing non-confrontational behaviors aimed at inten-
tionally damaging social relationships, status and reputa-
tion directed towards a peer. Specifically, the scale asked
the respondents to think about a peer they “did not like
very much” and answer if they have ever engaged in
behavior such as “Spread rumors/gossip about this per-
son’, “Told others not to be friends with this person’, and
“Told others bad things about this person”). The stu-
dents rated each item using a 4-point scale with response
options ranging from “Almost never” (1) to “Almost
always” (4). The possible total score can range from 9 to
36 with higher scores indicating more social aggression.
The construct of social aggression is distinct from the
measures of physical and verbal aggression and the scale
has also previously shown good psychometric properties
with Russian adolescents [49]. Cronbach’s o for the scale
in this study was 0.83.

Comorbid conditions

Posttraumatic stress was assessed with the Child Post-
Traumatic Stress - Reaction Index (CPTS-RI) [50], a
20-item scale assessing the frequency of posttraumatic
symptoms (e.g., “Do you get scared or afraid because you
think about bad things that have happened to you?,” “Do
thoughts or pictures of bad things that have happened to
you come back to you, even when you don’t want them
to?,” “If someone comes up behind you all of a sudden, or
if you hear a loud noise, do you jump?”) on a 5-point scale,
ranging from “Never” (0) to "Most of the time” (4). The
degree of reaction is categorized as doubtful (score<12),
mild (score=12-24), moderate (score=25-39), severe
(score=40-59), or very severe (score>60). Total scores
can range from O to 80, with higher scores corresponding
closely with a clinical diagnosis of posttraumatic stress
disorder (PTSD) [51], including in Russian adolescents
[52]. Cronbach’s «=0.87.

Alcohol use was assessed with three items derived
from the Monitoring the Future Scale [53]. Students
responded if they had had a drink of beer, wine or strong
alcohol (separate items for each type of drink) in the past
30 days on a four-point scale, ranging from “Never” (0)
to “More than a few times” (3). The possible scale score
ranges from 0 to 9, with higher scores indicating greater
alcohol use.

The hyperactivity/inattention scale of the Strengths
and Difficulties Questionnaire (SDQ) [54] was used to
assess these symptoms. The SDQ represents one of the
most widely used screening instruments of mental health
problems in children and adolescents in international
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settings [see e.g. 55], and has been previously validated
with Russian adolescents [56]. It consists of five items
(e.g., I am restless. I cannot stay still for long’, “I am
constantly fidgeting or squirming” and “I am easily dis-
tracted”). Respondents are asked to rate their behavior
and feelings for the past 6 months on a three-point scale
(from “Not True” (0) to “Certainly True” (2)). The total
score could range from O to 10 with higher scores indi-
cating more hyperactivity/inattention symptoms. Cron-
bach’s «=0.65.

Anxiety symptoms were measured with a 12-item
scale [48], inquiring about worrisome thoughts and feel-
ings (e.g. “I feel nervous when I get called on in class’, “I
stay away from things that make me nervous”), that are
rated on a three-point scale (from “Not True” (0) to” Cer-
tainly True” (2)). This measure has been extensively used
with Russian adolescents previously [e.g. 57]. The total
score ranged from 0 to 24, with higher scores reflecting
increasing anxiety symptoms. Cronbach’s a=0.83.

A proxy for Socioeconomic Status (SES) was created
using students’ reports on a single-parent family status
(1/0), a lower level of parental education (incomplete col-
lege education or lower, 1/0), and parental employment
status (full time (0), part time (1) and unemployed (2)).
The possible total score could range from 0 to 6 with
higher scores indicating lower SES.

Statistical analyses

Data were analyzed using SPSS version 28.0. Chi-square
and independent sample t-tests were used for univari-
ate comparisons of demographic characteristics and of
dependent variables across gender. General linear models
(GLM) multivariate analysis of covariance (MANCOVA)
was used to determine main and interaction effects
across the three fixed factors of depression (LDS=0,
SDS=1, CSD=2) and gender (boys=1, girls=0), while
adjusting for the covariates of age and SES. In the first set
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of analyses, the dependent variables included anger rumi-
nation, trait anger, physical, verbal and social aggression,
together with the comorbid problems of posttraumatic
stress, anxiety, hyperactivity/inattention and alcohol use,
in order to investigate the associations between depres-
sion and comorbidity and to explore if such associations
would be found in the study population. The MANCOVA
was subsequently repeated, adjusting for the comorbid
symptoms of posttraumatic stress, alcohol use, anxiety
and hyperactivity/inattention (instead of using them as
dependent variables), in addition to the covariates of age
and SES.

The unique contributions of each of the two fixed fac-
tors (depression and gender), of one interaction term,
and of the covariates were assessed through follow-up
between-subject tests and unstandardized parameter
estimates derived from the MANCOVA. Results are pre-
sented as means (M) and standard deviations (SD), and
for individual outcomes, as partial eta squared (n?), a
common metric of effect size that represents the unique
amount of variance explained by each predictor variable.
In the analyses, two-tailed tests with a p-value of <0.05
were considered statistically significant. In order to avoid
Type I errors, the p-values have been adjusted to account
for multiple testing.

Results
Prevalence of individual depressive symptoms,
subthreshold depression and a major depressive episode
by gender
The prevalence of depressive symptoms, constituting a
major depressive episode, is presented in Table 1 (“Cer-
tainly true” scores only), listed according to the DSM-5
criteria for a current major depressive episode.

The prevalence of depressed mood during the past 30
days was significantly higher in girls for all correspond-
ing symptoms, whereas no gender differences were found

Table 1 Prevalence of depressive symptoms (certainly true scores only) constituting a current major depressive episode in boys and

girls

Symptoms Boys Girls Chi-square, p
Depressed mood (one of the following): 252 (24.7%) 545 (35.9%) 35.55; <0.001
| felt really down 89 (8.4%) 214 (13.8%) 18.30; <0.001
| felt like crying 58 (5.5%) 267 (17.3%) 80.90; <0.001
| felt that | could not shake off my sad feelings even with help from my family or friends 69 (6.5%) 154 (9.9%) 9.78; <0.01

| felt bothered by people and things 132 (12.4%) 247 (16.0%) 6.83; <0.01
Diminished interest:

I have lost my interest in other people or things 98 (9.4%) 139 (9.1%) 0.01;ns
Other depressive symptoms (=4 symptoms present): 47 (4.5%) 72 (4.7%) 0.06; ns

I did not feel like eating; my appetite was poor 72 (6.8%) 9 (7.7%) 0.77;ns

I didn't sleep well 136 (12.7%) 149 (9.6%) 6.23; <0.05

| was tired 258 (24.2%) 424 (27 4%) 3.36; ns

| felt that many bad things were my fault 86 (8.1%) 164 (10.6%) 4.85; <0.05

| found it difficult to concentrate. 178 (16.7%) 266 (17.2%) 0.12;ns
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Table 2 Types of anger and aggression and comorbid problems (M
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(SD)) in relation to different depression scores in boys (B) and girls (G)

LDS SDS csb Total group
Physical aggression B 417 (3.82) 481 (3.77) 6.17 (5.19) 434 (3.88)
G 1.87(2.52) 241 (2.88) 2.84(2.74) 2.03(2.63)
Verbal aggression B 461 (4.00) 5.86 (3.61) 6.69 (4.90) 4.90 (4.00)
G 3.60 (3.00) 440(3.21) 4.65 (2.93) 3.83(3.07)
Social aggression B 14.61 (4.40) 15.86 (5.50) 20.31 (10.26) 15.02 (5.02)
G 14.89 (4.32) 1522 (4.22) 16.77 (6.07) 15.04 (4.39)

Anger rumination B 28.89 (10.09) 3341 (10.07) 4240 (15.53) 30.13 (10.68)
G 31.06 (9.17) 3523 (9.64) 38.61(9.97) 32.35(9.81)
Trait anger B 19.33 (6.60) 22.01 (6.44) 25.46 (8.89) 20.00 (6.81)
G 20.89 (6.56) 23.67 (6.94) 26.84 (7.54) 21.79 (6.87)
Alcohol use B 437 (3.10) 479 (3.03) 4,09 (3.71) 443 (3.11)
G 4.22(2.98) 4.81(2.95) 540 (2.82) 41 (2.98)

Posttraumatic stress B 16.03 (10.02) 23.64 (12.22) 30.71 (16.07) 17.84 (11.30)

G 19.11 (10.03) 26.08 (11.60) 35.86 (14.05) 21.43(11.36)
Hyperactivity/ B 3.75(1.95) 4.76 (2. OO) 6.07 (1.68) 4,08 (2.04)
impulsivity G 3.39(1.97) 4.66 (1.82) 531(2.13) 3.67 (2.03)
Anxiety B 11.77 (5.64) 14.36 (5.79) 13.91 (6.87) 12.30 (5.80)
G 13.62 (5.53) 14,92 (5.24) 16.98 (4.86) 14.06 (5.49)

Note: M(SD) — Mean (Standard Deviation); LDS - low depression score, SDS - subthreshold depression score, CSD - clinically significant depression (corresponding to

DSM-V criteria for a current major depressive episode)

Table 3 Effect sizes for the associations between depression, gender, comorbid problems and different types of anger and aggression

(N’ p)

Age SES Gender Depression Depression x Gender
Physical aggression 0.003,<0.01 0.001, ns 0.040, <0.001 0.011,<0.001 0.001, ns
Verbal aggression 0.000, ns 0.000, ns 0.012,<0.001 0.018,<0.001 0.001, ns
Social aggression 0.002, <0.05 0.001, ns 0.000, ns 0.023,<0.001 0.006, <0.001
Anger rumination 0.002, <0.05 0.000, ns 0.005, <0.001 0.055, <0.001 0.003, <0.01
Trait anger 0.001, ns 0.000, ns 0.003,<0.01 0.044, <0.001 0.000, ns
Alcohol use 0.096, <0.001 0.000, ns 0.000, ns 0.000, ns 0.002, <0.05
Posttraumatic stress 0.000, ns 0.006, <0.001 0.007,<0.001 0.112,<0.001 0.001, ns
Hyperactivity 0.002, <0.05 0.002, <0.05 0.003, <0.01 0.074, <0.001 0.001, ns
Anxiety 0.002, <0.05 0.002, <0.05 0.007, <0.001 0.024, <0.001 0.003, <0.05

Note: SES - proxy for socioeconomic status. n? - Eta-squared, p - significance level. Adjusted p-values (that were statistically significant after multiple testing) are

marked in bold

with regard to diminished interest. In addition, several
other depressive symptoms were evaluated, including
decreased appetite, problems with sleep, loss of energy,
feelings of inappropriate guilt, and diminished ability to
concentrate, and no gender differences were found in the
combined prevalence of the 4 (or more) of these symp-
toms that had to be present to indicate a current major
depressive episode. A total of 92 (3.5%) adolescents
were identified as having clinically significant depressive
symptoms (corresponding to a current major depressive
episode with the symptoms present in the past 30 days),
denoted as a CSD. In addition, 561 (21.6%) adolescents
reported the presence of the same depressive symptoms,
but scored some of the symptoms as “Sometimes true’,
and were considered as having a SDS. All other adoles-
cents (n=1947; 74.9%) were considered as having LDS.
No gender differences were observed, when comparing

the CSD rates (35 (3.3%) in boys vs. 57 (3.7%) in girls,
x*=0.24; Cramer’s V=0.010; ns), but when the SDS rates
in adolescents were compared, the prevalence of depres-
sion became significantly more prevalent in girls (184
/17.5%) in boys vs. 377 (24.4%) in girls, x>*=18.44; Cra-
mer’s V=0.084; p<.001).

Generalized linear modeling
Tables 2 and 3 present the results of comparisons of the
aggression scores by gender and depression.

The results suggest that the proposed model was sig-
nificant and could explain 16% of the variance in the out-
come variables (Wilks’ lambda=0.836; F (9, 2584)=56.21,
p<.001, N2=0.164). The main effect for Depression was
significant (Wilks’ lambda=0.832; F (18, 5168)=27.62,
p<.001, n2=0.088), suggesting differences in the lev-
els of aggression and comorbid problems by depression.
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The follow-up tests (Table 3) indicated that all aggres-
sion variables, as well as posttraumatic stress, anxiety
and hyperactivity/inattention levels increased together
with increasing levels of depression from LDS to SDS
to CSD. The main effect for Gender was also signifi-
cant (Wilks’ lambda=0.926; F (9, 2584)=23.10, p<.001,
n2=0.074), and the follow-up tests demonstrated sig-
nificant gender differences in all dependent variables,
except for social aggression and alcohol use, with boys
having higher ratings on physical and verbal aggres-
sion and hyperactivity/inattention, but lower levels of
anger rumination, trait anger, posttraumatic stress and
anxiety. The main effect for Age was significant (Wilks’
lambda=0.885; F (9, 2584)=37.24, p<.001, n2=0.115),
with the follow-up tests demonstrating a decrease in
physical aggression, but an increase in anger rumination,
social aggression, alcohol use, hyperactivity/inattention
and anxiety with increasing age. The main effect for SES
was significant (Wilks” lambda=0.990; F (9, 2584)=3.02,
<0.001, n2=0.010), and yet the follow-up tests suggested
that none of the aggression variables were related to SES
and the differences were explained by posttraumatic
stress, hyperactivity/inattention and anxiety. Finally, the
interaction effect for Depression x Gender was signifi-
cant (Wilks’ lambda=0.978; F (18, 5168)=3.19, p<.001,
n2=0.011), indicating gender-specific differences in the
dependent variables in relation to depression, and more
specifically in social aggression and anger rumination
(higher in boys with depression), as well as in anxiety and
alcohol use (higher in girls with depression) (Table 3).

Table 4 presents the individual effects for each depen-
dent variable, using the same model as above, but now
also adjusting for comorbid problems (posttraumatic
stress, alcohol use, anxiety and hyperactivity/inatten-
tion), in addition to the previously used covariates of age
and SES.
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The results suggest that the proposed model was sig-
nificant and explained 6.5% of the variance in the out-
come variables (Wilks’ lambda=0.935; F (5, 2584)=36.17,
p<.001, n2=0.065). The main effect for Depression was
significant (Wilks’ lambda=0.986; F (10, 5168)=3.55,
p<.001, n2=0.007), suggesting remaining differences
in aggression in relation to depression. The follow-up
tests (Table 4) indicated that depressed adolescents now
differed from others only with regard to social aggres-
sion and anger rumination. The main effect for Gen-
der was also significant (Wilks’ lambda=0.938; F (5,
2584)=34.20, p<.001, n2=0.062), and the follow-up tests
showed significant differences between boys and girls
in all aggression variables (except for trait anger), with
higher levels in boys. The main effect for Age was signifi-
cant (Wilks’ lambda=0.980; F (5, 2584)=10.52, p<.001,
nN2=0.020), with the follow-up tests demonstrating a
decrease in physical, but an increase in verbal aggres-
sion with increasing age. The main effect for SES was
not significant (Wilks’ lambda=0.997; F (5, 2584)=1.42,
ns, 12=0.003). Finally, the main effects for posttrau-
matic stress (Wilks’ lambda=0.856; F (5, 2584)=86.69;
p<.001, n2=0.144), alcohol use (Wilks’ lambda=0.919;
F (5, 2584)=45.31; p<.001, n2=0.081), hyperactivity/
inattention (Wilks’ lambda=0.887; F (5, 2584)=66.14,
p<.001, n2=0.113) and anxiety (Wilks’ lambda=0.899;
F (5, 2584)=58.17, p<.001, n2=0.101) were all signifi-
cant, with increasing levels of comorbid problems being
related to all of the aggression variables, except for
anxiety, which was related to increased levels of anger
rumination and trait anger, but was not related to social
aggression and was related to lower levels of physical and
verbal aggression. The interaction effect for Depression
x Gender was also significant (Wilks’ lambda=0.984; F
(10, 5168)=4.22, p<.001, n2=0.008), indicating gender-
specific differences in aggression in relation to depression

Table 4 Effect sizes for each dependent variable (types of aggression, anger rumination, trait anger) (n?, p) after adjusting for

comorbidity
Effects for Effects for main variables Effects for comorbidity
covariates
Age SES Gender Depression Depressionx PTS Alcohol use Hyper- Anxiety
Gender activity/
inattention
Physical 0.018, 0.000,ns 0.051, 0.000, ns 0.002, ns 0.023,<0.001 0.034,<0.001 0.028,<0.001 0.011,
aggression <0.001 <0.001 <0.001
Verbal aggression 0.006, 0.000,ns 0.020, 0.001, ns 0.003, <0.05 0.018,<0.001 0.060,<0.001 0.045,<0.001 0.002,
<0.001 <0.001 <0.05
Social aggression  0.001, 0.000,ns 0.012, 006, <0.001 0.010,<0.001 0.045,<0.001 0.029,<0.001 0.029,<0.001 0.001,ns
ns <0.001
Anger rumination 0.001,  0.000,ns 0.004,<0.01 0.004,<0.01 0.007,<0.001 0.119,<0.001 0.009,<0.001 0.010,<0.001 0.074,
ns <0.001
Trait anger 0.00T, 0.000, ns  0.000, ns 0.002, ns 0.001, ns 0.032,<0.001 0.034,<0.001 0.094,<0.001 0.025,
ns <0.001

Note: SES - proxy for socioeconomic status; PTS- posttraumatic stress, n? - Eta-squared, p - significance level. Adjusted p-values (that were statistically significant

after multiple testing) are marked in bold
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(Table 4), with higher levels of social and verbal aggres-
sion and of anger rumination in depressed boys, as com-
pared to depressed girls.

In order to avoid Type I errors, the p-values have been
adjusted for multiple testing (x45) and hence only p-val-
ues of 0.0011 and lower were considered statistically sig-
nificant. These values have been marked in bold font in
both Tables 3 and 4.

Discussion

This study found that the prevalence of current CSD in
Russian adolescents aged 13-17 years old in the gen-
eral population (3.5%) corresponding to a current major
depressive episode in the past month was similar to that
observed in adolescents in other countries. Levels of all
the aggression variables, as well as posttraumatic stress,
and anxiety and hyperactivity/inattention increased
together with increasing levels of depressive symptoms,
while all of the comorbid conditions were also associated
with aggression. When adjusting for comorbidity, only
the attenuated association between depressive symptoms
and social aggression and anger rumination remained
statistically significant. Depressed boys, as compared to
depressed girls, reported higher levels of social and ver-
bal aggression and of anger rumination.

To our knowledge, this is the first study to report on the
prevalence of major depression in Russian adolescents. A
recent report from the World Health Organization [58]
found that the prevalence of depression in the Russian
general population was 5.5%, although without refer-
ence to any specific age groups. While the prevalence of
individual depressive symptoms in the present study was
rather high, and the level of SDS was substantial (more
than one-fifth of the adolescents), the prevalence of
CSD was much lower (3.5%) and similar to that reported
in other studies on adolescents from primarily North
America and Europe [13, 59]. This finding suggests that
the combination of the specific symptoms rather than
the number of symptoms needs to be taken into account
when assessing the prevalence of major depression in the
general population. While the prevalence of most of the
individual depressive symptoms was higher in girls than
in boys, the prevalence of CSD did not differ significantly
by gender, which seems to contradict previous reports of
an increased risk of depression in females during adoles-
cence [34], and which might be potentially explained by
a greater proportion of younger adolescents in the pres-
ent study. At the same time, when the SDS group was
included, the prevalence of depressive symptoms became
significantly higher in girls, which is in line with previous
research.

The importance of focusing on recent symptoms of
depression, compared to lifetime symptoms, was empha-
sized by previous research, which pointed to the role of
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a current major depression diagnosis for violence out-
comes and suggested that much of the aggressive behav-
ior in individuals with mental health problems in general
is associated with increased symptomatology [4]. Simi-
lar to previous reports with both adults and adolescents
[see 33 for a review], the present study demonstrated
that adolescents from the general population with a cur-
rent depressive episode report higher levels of aggression
than their non-depressed peers and that these differences
involved both cognitive-emotional aspects of aggression
(anger rumination and trait anger), but also behavioral
aspects, such as physical, verbal and social aggression.

In addition, depressed adolescents also had higher
scores on almost all of the comorbid conditions, all of
which were also linked to different types of anger and
aggression. Indeed, comorbid mental illness and sub-
stance use represent the highest risk for violence [4]. At
the same time, in connection with this it has been sug-
gested that both PTSD and depression may be indepen-
dently associated with physical aggression toward others
[60], or that depressive symptoms may mediate the link
between PTSD and aggressive behaviors [7, 61]. Simi-
larly, it has also been hypothesized that emotional dys-
regulation, commonly observed in depressed individuals,
may represent a common denominator underlying the
comorbidity between ADHD and aggression [62]. Finally,
the use of alcohol and other substances significantly
increases the risk for violent outcomes for several types
of severe mental illness, including depression [4], by miti-
gating the relationship between violence and mental ill-
ness and making it easier for a person to commit violent
acts.

Considering the potential complexity of the association
between depression, its comorbid conditions and differ-
ent types of aggression, it was important to assess how
much difference in aggression would remain in relation
to depression, after controlling for comorbidity. The sub-
stantial decrease in the significance of this association
suggests that a major role was played by comorbidity in
this relationship, especially with regard to the behavioral
aspects of aggression. However, the fact that the associa-
tion remained significant for social aggression and anger
rumination (albeit substantially attenuated) even after
controlling for comorbidity, suggests there may be a more
direct link between depression and anger and aggression
that is unrelated to comorbid symptoms. While both
anger rumination and sadness rumination are related to
deficits in cognitive inhibition and the decreased ability
to eliminate extraneous negative information from the
working memory [33], they represent two distinct con-
cepts and are differently related to aggression [63]. Hav-
ing said this, as sadness and anger are interwoven and
often co-occur [28], it has also been suggested that sad-
ness rumination (i.e. the internal attribution of negative
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events), which is indicative of depression, is closely asso-
ciated with and can transform into anger rumination (i.e.
the external attribution of negative events), which in turn
is a precursor to aggression [26].

Previous research on the association between depres-
sion and different aspects of aggression by gender has
been rather limited and produced inconsistent results.
Similar to this study, a number of studies have reported
the association being stronger in depressed adult males,
as compared to females, with greater hostility [64],
impulsivity, irritability and more frequent anger attacks
[40], and rumination, being more strongly associated
with both depression and physical-verbal aggression in
adolescent boys rather than girls [65]. At the same time,
other studies have reported that the association between
depression and physical aggression may be stronger in
both adolescent [11] and adult females [41]. With regard
to the gender-specific differences in aggression observed
in the present study, boys had higher ratings than girls
for physical and verbal aggression, but had lower scores
on anger rumination. Some studies have also noted that
greater irritability and anger following depressive epi-
sodes in males may be associated with higher rates of
comorbid problems, such as substance abuse and hyper-
active behaviors [40], which was partially supported by
the present study, where differences in social aggression
between boys and girls became significant after control-
ling for comorbidity, with higher levels in boys. An inter-
action effect of depression by gender was also found on
social and verbal aggression and anger rumination, with
higher scores in depressed boys, suggesting that current
depression may increase the risk for these aggression fac-
tors in boys even after adjusting for comorbidity.

The present study had several important strengths,
including the use of a large community-based sample of
adolescents from a non-Western country, use of a clear
definition of depressive episode and being able to assess
different types of aggression and anger. However, it also
had a number of limitations. Assessment was based
solely on self-reports, which may have been subject to
reporting bias. In addition, studies relying on symptom
scales rather than DSM/ICD criteria to identify individu-
als with major depression are likely to overestimate prev-
alence rates [66], and the same limitations can be equally
applied even to the measures used for assessing comor-
bidity, making the findings more difficult to replicate, and
hence a more clinically sound evaluation with other mea-
sures, such as a structured diagnostic interview should be
included in future studies. Other types of events or symp-
toms that may have occurred (and could have impacted
on anger and aggression) were not assessed in this study.
As this study was cross-sectional in nature, any poten-
tial causality could not be established for the observed
associations, and future studies should use a longitudinal
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study design in order to address this issue. The effect size
for the interaction terms, especially for verbal aggression,
was relatively small, suggesting that the specific impact
of the interaction between these factors may be limited.
It should also be noted that the hyperactivity/inattention
scale of the SDQ had a low internal consistency, likely
due to the use of a few, broad items, and reverse scoring,
which could have impacted the results. Finally, the exclu-
sion of subjects due to missing data could have resulted
in selection bias that may have also affected the results.

Conclusions and clinical implications

To conclude, the prevalence of CSD (corresponding to a
current major depressive episode) in Russian adolescents
was similar to that reported for other countries. Most of
the overtly aggressive behavior in adolescents associated
with depression may be related to its comorbid problems,
but depressive symptoms also have an independent asso-
ciation with the cognitive-emotional and covert aspects
of aggression, which may also be gender-specific. This
study has clinical implications, suggesting that the ade-
quate identification and treatment of depression and its
comorbid conditions may have an impact on aggressive
behavior in adolescents. As research suggests that the
risks for violence outcomes in individuals suffering from
depression, but without current depressive symptoms
may be substantially lower than in those with such symp-
toms [4], a focus on more recent symptoms, rather than
on the mere presence of a disorder, seems to be particu-
larly relevant when considering the relationship between
depression and aggression, especially in the context of
recovery-oriented mental health. Finally, studies suggest
that other factors may contribute more strongly to vio-
lent outcomes for persons with a mental disorder than
the mental disorder alone [67, 68], and future research
should explore the range of risk-related factors and the
interactions between them in order to provide a more
nuanced understanding of these complex relationships
and to integrate them into sound theoretical models.
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