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Abstract

This study investigated the association between psychiatric symptoms and polydrug use, school violence, and sociodemo-
graphic factors among Brazilian early adolescents. Using the baseline data collection from the effectiveness evaluation
of PROERD, a school-based drug use prevention program, implemented in 30 public schools in Sao Paulo (n=2316, M
age=12.3 years, 48.5% girls), multinomial logistic regressions were performed using Strengths and Difficulties Question-
naire (SDQ) subscales as response variables, and polydrug use, school violence, and sociodemographic characteristics as
explanatory variables. In most SDQ subscales, girls and older students were more likely to have psychiatric symptoms. A
positive association was identified between polydrug use and psychiatric symptoms. It was found that those who suffered and
perpetrated physical violence had a greater likelihood of presenting psychiatric symptoms. Preventive interventions should
consider the greater vulnerability related to the mental health of girls, older students, and those who suffer and perpetrate

physical violence at school.
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Introduction

Living in environments of poverty and abuse are known
risk factors for the development of mental disorders [1]
and harmful behaviors, such as substance abuse and physi-
cal violence [2]. Mental health problems in children and

< Zila M. Sanchez
zila.sanchez @unifesp.br

Rodrigo Garcia-Cerde
rodrigo.cerde @unifesp.com

Camila W. Lopes de Oliveira
cwl.oliveira@unifesp.br

Valdemir Ferreira-Junior
valdemir.ferreira@unifesp.br

Sheila Cavalcante Caetano
sheila.caetano @unifesp.br

Departamento de Medicina Preventiva, Universidade Federal
de Séo Paulo, Rua Botucatu, 740, 4° Andar, Sao Paulo, SP,
Brazil

Departamento de Psiquiatria, Universidade Federal de Sao
Paulo, Rua Borges Lagoa, 570 - 1° Andar, Sao Paulo, SP,
Brazil

Published online: 16 August 2021

adolescents are the main difficulties in behavioral adapta-
tion worldwide [3, 4], resulting in reduced productivity,
poor school performance, difficulty in creating interper-
sonal relationships, and inability to deal with adversity
or change [1, 5]. According to a meta-analysis [6], of 41
studies conducted in 27 countries from every world region,
the worldwide prevalence of mental disorders was 13.4%
in children and adolescents (95% CI 11.3-15.9). Compared
with other chronic health conditions in childhood, such as
obesity (18%) [7] and asthma (14.1%) [8], this number is
worrisome. Mental disorders have become a priority health
issue owing to the several negative associated outcomes.
Conway et al. [9] observed that 37.7% of adolescents
experienced at least one mental disorder before their first
use of alcohol, 47.6% before regular alcohol use, and 66.6%
before alcohol abuse with or without dependence. For drug
use categories, 41.2% of adolescents presented with at least
one mental disorder before trying drugs and 66.8% before
drug abuse with or without dependence. In Brazil, a sur-
vey with national data from 2010 found that 48.5% of high
school students presented clinically significant psychiatric
symptoms that were highly associated with drug use [10].
This association is worrying because of the prevalence of
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both variables. According to the Brazilian Statistics Insti-
tute [11], 54% of Brazilian school children, aged between
13 and 15 years, had already tried alcohol, 21% reported at
least one episode of drunkenness, 19% used tobacco, and
9% used other illicit drugs. In addition, the use of several
different drugs, also known as polydrug use, is a particular
risk for substance abuse disorders in adulthood [12]. One of
the major concerns about polydrug use is that the effects of
the individual drugs are boosted, and harmful physiological
effects can accumulate in the body [13] and increase the
chance of physical and physiological damage [14].

School violence is another important aspect of risk behav-
ior in early adolescence. It can include different types of
aggression (physical, psychological, sexual, or bullying)
related to sex, social norms, or structural factors, such as
cultural differences or income inequality [15]. When evalu-
ated as an explanatory variable, school violence was associ-
ated with an increased risk of developing major depression
(MD) in adolescents [16, 17] and an increased risk of using
legal and illicit drugs [16, 18, 19]. In a recent study, the
prevalence of violence in Brazilian schools was 62.2% for
suffering aggression and 51.9% for perpetrating aggression
[20]. This suggests that drug use and school violence can
be hypothesized as potential explanatory variables for psy-
chiatric symptomatology among adolescents, with polydrug
use considered as a more severe pattern of drug use and
potentially more prevalent among adolescents with clinical
symptomatology.

Efforts to understand the associations between psychiat-
ric symptoms/disorders, early drug use, and school violence
remain crucial for effective interventions in adolescence,
and these data may contribute to future fundamental health
policies and changes in children’s health systems. However,
such studies are scarce in low-and middle-income countries,
e.g., Brazil. According to Fatori et al. [21], the lack of sci-
entific evidence makes it difficult to develop more effective
prevention programs in more vulnerable countries or com-
munities. Thus, the aim of this study was to investigate the
relationship between psychiatric symptoms and polydrug
use, school violence, and sociodemographic characteristics
among Brazilian students. It is hypothesized that drug use
and school violence are associated with psychiatric problems
in early adolescence.

Methods

Design

This study is a cross-sectional survey nested in a randomized
controlled trial (RCT) that evaluated a school-based drug

and violence prevention program, named PROERD (Edu-
cational Program of Drug and Violence Resistance), among
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seventh graders of 30 public schools in Sdo Paulo. PROERD
is the most prevalent drug prevention program in Brazil, and
the curriculum is a Brazilian adapted version of Keepin’ it
REAL [22]. The present study used baseline data from the
RCT collected before any intervention.

Ethics

The study was registered in the Brazilian Ministry of Health
Register of Clinical Trials (REBEC) under protocol 6q23nk.
The study protocol was approved by the Research Eth-
ics Committee of the Universidade Federal de Sao Paulo
(1327/2018). The questionnaire did not include any confi-
dential information of the students, and they could partici-
pate anonymously, decline to participate, leave questions
unanswered, and interrupt their participation at any time.

Sample

The participants were 2316 seventh-grade students from
30 public schools in Sdo Paulo, Brazil. The schools were
randomly selected from a group of state public schools that
had not received PROERD in the last three years and offered
elementary and middle schooling. A second random allo-
cation determined whether each school would be assigned
to the control or intervention group. All seventh graders of
each of the selected schools contributed to the study, and all
students present on the day of data collection were invited
to participate.

According to the methodological postulates of Donner
and Klar [23], the minimum sample size necessary for this
study was 1,608 participants (67 per group) for 80% power,
5% significance level, 7% difference in proportions, and 0.02
interclass correlation for cluster randomized controlled tri-
als. The parameters used were based on the results of a study
by KiR USA [24, 25].

Instrument

A self-reported audio-guided questionnaire, applied by the
researchers in the classroom, was completed anonymously
by the students on smartphones, without the teacher’s pres-
ence. It was decided to use smartphones because, besides
making participation more enticing, they allowed the use of
audio and images that facilitated the students’ understanding
of the questions and enabled the participation of students
with low proficiency in reading and writing, a very common
problem in Brazilian public schools [26].

Measures

The probable psychiatric symptomatology was the depend-
ent variable, while the independent variables were sex, age,
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socioeconomic status, number of drugs used during their
lifetime, and verbal and physical violence (suffered and/or
perpetrated).

Psychiatric Symptomatology: Strengths and Difficulties
Questionnaire (SDQ)

The SDQ [27] was used to assess the probable psychiatric
symptoms of the participants. The SDQ is a screening meas-
ure of emotional/behavioral difficulties (20 items) and proso-
cial skills (5 items) for 4- to 17-year-olds. It is composed
of five subscales: emotional symptoms, conduct problems,
attention-hyperactivity symptoms, peer relationship prob-
lems, and prosocial behavior. Each subscale has five items
that can be answered with “not true,” “somewhat true,” or
“certainly true.” The value attributed to each answer (from
0 to 2) varied according to the item. The results of each
subscale (from O to 10) were evaluated if at least three items
were completed. Each score was added to calculate the total,
resulting in values from 0 to 40. The total result was con-
sidered if at least 12 of the 20 “relevant items” were com-
pleted [27]. The prosocial behavior subscale was excluded
from the total score because it does not assess symptoms
or problems, but rather prosocial resources or skills. This
questionnaire has already been translated into Portuguese
and been validated for Brazilian children and adolescents
in terms of discriminative validity, reliability, and internal
consistency [28, 29].

The participants were classified according to their total
score: 0—15 = “non-case” (normal); 16—19 = “subclinical”
(borderline); and 20-40 = “case” (abnormal). Adolescents
were also classified into these categories on each subscale
using the following values: emotional symptoms: 0-5, 6,
7-10; conduct problems: 0-3, 4, 5-10; inattention-hyperac-
tivity symptoms: 0-5, 6, 7-10; and peer relationship prob-
lems: 0-3, 4-5, 6-10. The “non-case” category was used as
the reference in all models [30].

Confirmatory factor analysis (CFA) was performed to
provide evidence for the construct validity of the four SDQ
subscales. To evaluate the goodness of fit, the comparative
fit index (CFI), Tucker—Lewis index (TLI), and root mean
square error approximation (RMSEA) were used. The cut-
off criteria used to determine the goodness of fit were an
RMSEA estimate near or less than 0.08, RMSEA probability
near or equal to 1, and CFI and TLI near or greater than 0.90
[31]. Mplus version 8.0, was used to run the CFA analysis.
The fit indices indicated a close fit, with X*> = 702.089 and
p-value <0.001, RMSEA estimate =0.039, RMSEA prob-
ability =1.000, CFI=0.889, and TLI=0.863. Figure S1
presents the CFA diagram with the factor loadings of the
four dimensions and their items.

Number of Drugs Used During Lifetime

For substance use and binge drinking assessment, a World
Health Organization questionnaire was adapted for national
use by the Brazilian Center for Information about Psycho-
tropic Drugs (CEBRID) [32]. The variables of types of life-
time use of drugs (dichotomous variables) were named as
follows: “none” category includes all those who have not
yet experienced any type of drug; “one” contains those who
have experienced only one type of drug; and “polydrug”
category contains all those who have tried two or more
drugs. The lifetime prevalence of drug use for each of these
categories is shown in Table S1 (Supplementary Material).
The binge drinking (the consumption of five or more doses
of alcohol on one occasion) variable was analyzed as another
drug.

School Violence: Olweus Bully/Victim Questionnaire

To assess school violence (verbal and physical, suffered, and
perpetrated), questions from the Revised Olweus Bully/Vic-
tim Questionnaire [33, 34], inquired about the past 30 days.
This scale has seven items corresponding to three domains:
verbal violence, physical violence, and relational violence
[35]. In this study, four items corresponding to verbal and
physical violence were used. For the variable “suffered
verbal violence” the item used was: “I was called mean
names; I was made fun of or teased in a hurtful way”; for
“suffered physical violence” we used the variable: “I was
hit, kicked, pushed, shoved around, or locked indoors”; for
“perpetrated verbal violence” we used the variable: “I called
another student(s) mean names, made fun of or teased him/
her in a hurtful way”; and for “perpetrated physical vio-
lence” we used the variable: “I hit, kicked, pushed, shoved
him/her around or locked him/her indoors.” All these four
variables were used dichotomously: for a negative response:
the answer was “never”’; and for an affirmative response, the
following answers were put together: “only once or twice,”
“2 or 3 times a month,” “about once a week” and “several
times a week.”

Sociodemographic characteristics

Sex and age data were obtained through a questionnaire from
the National Survey of Student Health (PENSE) used by the
Brazilian Ministry of Health [36]. The students’ socioeco-
nomic status was assessed using the Brazilian Association
of Research Companies (ABEP) scale, which varies from 1
to 100 points and takes into account the head of household’s
education level and the goods/services used, with scores
ranging from A (highest) to D/E (lowest) [37].
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Statistical Analysis

First, the psychiatric symptomatology, sociodemographic,
and behavioral characteristics were described using weighted
proportions or means. This descriptive analysis was per-
formed as weighted proportions based on random levels
of sampling and the records of the expected population in
each school and in the city, taken from official data from
the Anisio Texeira National Institute of Educational Studies
and Research (INEP). This was followed by an exploratory
analysis comparing proportions and means between the SDQ
total or SDQ difficulties’ scores and our independent vari-
ables using chi-square and one-way ANOVA tests. Finally,
separate weighted multinomial logistic regression models
(for complex samples) were run in each scale sample (SDQ
total or SDQ difficulties) to estimate the association between
SDQ total/difficulties, sociodemographic variables (sex, age,
socioeconomic status score), and behavioral variables (types
of drugs used during lifetime and verbal and physical vio-
lence suffered and perpetrated). “Non-case” was the refer-
ence category in all models.

Considering the complex sample procedures, all analyses
were performed with Stata 16.0, to address the variance in
the models and the 95% confidence intervals. Results are
presented as weighted proportions (wgt%), weighted crude
and adjusted relative risk ratios (CRRR/aRRR), weighted
95% confidence intervals, and p-values. The level of signifi-
cance was set at 5%.

Results
Descriptive Analysis

Table 1 shows the sociodemographic and behavioral char-
acteristics and psychiatric symptomatology of the 7th grade
students who participated in the study (N=2315). Boys
represented half of the sample, mean age 12.28 years old
(SD +0.02), and most of them belonged to the middle class.
In the SDQ total score, 57.72% of students were “non-cases,”
20.64% were “subclinical cases” and 21.64% were “cases.”
In the SDQ difficulties’ score, the highest “case” prevalence
was for the emotional symptoms (21.34%), and the high-
est “subclinical case” prevalence was for peer relationship
problems (25.61%). The most frequent drugs were alcohol
(37.55%) and inhalants (10.48%), and 8.46% reported that
they had already practiced binge drinking. More than half of
them had never tried any drug (57.24%), 28.45% had tried
one type of drug, and 14.31% had tried two to six different
drugs. Regarding school violence, 54.07% of the adolescents
had suffered verbal violence, 12.56% had suffered physical
violence, 33.39% had perpetrated verbal violence, and 9.62%
had perpetrated physical violence.
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Table 1 Sociodemographic characteristics, behavioral character-
istics and psychiatric symptomatology of 7th grade students of Sao
Paulo City public schools, participating in the baseline data collec-
tion of a study evaluating the PROERD school-based program, 2019
(N=2315)

Variables n w% or mean w95%ClI
Sex
Boys 1192 51.50 [49.73; 53.27]
Girls 1123 48.50 [46.73; 50.27]
Age
10-11 84 3.68 [3.00; 4.50]
12-13 2053 89.31 [87.65;90.76]
14-15 154  6.65 [5.55;7.95]
16-17 8 0.37 [0.23; 0.61]
Average age 12.28 +0.02
Socioeconomic status (SES)
A (45-100) 131 5.65 [4.81; 6.62]
B (29-44) 775 33.78 [31.84; 35.77]

C (17-28) 1225 53.80 [51.97; 55.62]
D/E (1-16) 154 6.78 [5.79; 7.90]
Average of SES score 27.74+0.24
Lifetime drug use
Alcohol 873 37.55 [35.24; 39.93]
Inhalants 240 10.48 [9.30; 11.79]
Binge drinking 196 8.46 [7.40;9.67]
Tobacco 113 498 [4.34;5.71]
Marijuana 78 3.41 [2.81; 4.13]
Cocaine 9 040 [0.26; 0.61]
Number of lifetime used drugs
No one 1309 57.24 [54.83; 59.62]
One 656 28.45 [26.96; 29.99]
Polydrug (two or more) 329 14.31 [12.84; 15.91]
Suffer violence
Verbal 1239 54.07 [52.14; 55.97]
Physical 287 12.56 [11.54; 13.65]
Perpetrate violence
Verbal 769 33.39 [31.28; 35.56]
Physical 221  9.62 [8.59; 10.75]
SDQ scores
Total
Non case 1232 57.72 [55.23; 60.18]
Subclinical 443 20.64 [19.06; 22.31]
Case 465 21.64 [19.78;23.61]
Emotional symptoms
Non case 1441 66.91 [65.20; 68.58]
Subclinical 254 11.74 [10.87; 12.68]
Case 461 21.34 [19.88;22.88]
Conduct problems
Non case 1428 66.10 [63.93; 68.20]
Subclinical 307 14.31 [13.26; 15.43]
Case 426 19.59 [17.93;21.36]
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Table 1 (continued)

Variables n w% or mean w95%CI

Inattention-hyperactivity

symptoms

Non case 1543 72.25 [70.63; 73.81]
Subclinical 253 11.77 [10.90; 12.69]
Case 344 1598 [14.75; 17.30]

Peer relationship problems

Non case 1334 62.13 [60.05; 64.17]
Subclinical 552 25.61 [24.14; 27.14]
Case 263 12.26 [11.10; 13.52]

Exploratory Analysis

Table 2 presents the proportional distribution of psychiat-
ric symptomatology (SDQ total score and SDQ difficulties
score) according to sociodemographic variables, and the chi-
square test and one-way ANOVA test results. Total score,
emotional symptoms, and inattention-hyperactivity symp-
toms were significantly associated with female sex. Total
score, conduct problems, and peer problems were signifi-
cantly associated with age.

Table 3 shows the distribution of psychiatric symptoma-
tology (SDQ total score and SDQ difficulties score) accord-
ing to behavioral variables and the chi-square test results.
The total score and all SDQ subscales were significantly
associated with polydrug use and all forms of violence. The
highest proportion of polydrug use was reported among
cases with conduct problems and the highest proportion of
victimization by physical violence among cases with peer
problems.

Multinomial Logistic Regression Analysis

Table 4 shows the weighted crude relative risk ratio and
Table 5, the weighted adjusted relative risk ratio from multi-
nomial logistic regressions, which evaluated the association
between psychiatric symptomatology (SDQ total score and
SDQ difficulties score) and sociodemographic and behav-
ioral variables.

Regarding the SDQ total score, compared with boys,
girls had 27% more chance of being “subclinical” and
97% of being “cases.” For each one-year increase in age,
students were 19% more likely to be “subclinical” and
32% to be “cases.” Compared with adolescents who had
never used drugs, one-drug users and polydrug users were
more likely to be “subclinical” and “cases.” However,

Table 2 Distribution of

o7 SDQ scores Girls Age SES Score
psychiatric symptomatology
according to sociodemographic w[w95%Cl] Mean + 5D Mean + 5D
z?rézt(’)l;z;?:tchi tgyr;iiﬁl“dems Total (n=2140) p<0.001% p<0.001%* p=0.548%
schools, participating in the Non case 43.85[41.61; 46.13] 12.21+£0.65 27.72+9.27
baseline data collection of a Subclinical 49.06 [46.24; 51.88] 12.32+0.78 27.70+8.86
study evaluating the PROERD Case 60.17 [56.55; 63.69] 12.37+£0.82 28.27+10.99
?ﬁ‘:‘;g'fgied program, 2019 Emotional symptoms (n=2156) p<0.001% p=0.409%* p=0.991%*
Non case 41.86 [39.53; 44.23] 12.26+0.72 27.83+9.57
Subclinical 57.05 [52.41; 61.56] 12.31+0.71 27.75+8.84
Case 64.97 [61.79; 68.03] 12.29+0.72 27.85+10.09
Conduct problems (n=2161) p=0.824% p<0.001** p=0.302%*
Non case 48.29 [46.21; 50.37] 12.20+0.62 27.60+9.24
Subclinical 48.92 [44.81; 53.05] 12.32+0.78 28.17+9.50
Case 48.46 [45.58; 53.34] 12.47+0.91 28.34+10.73
Inattention-hyperactivity symptoms p<0.001* p=0.296** p=0.966**
(n=2140)
Non case 46.22 [43.96; 48.49] 12.25+0.71 27.87+9.58
Subclinical 49.41 [44.89; 53.94] 12.33+0.75 27.70+9.71
Case 57.90 [54.20; 61.51] 12.28+0.73 27.82+9.56
Peer problems (n=2149) p=0.121* p<0.001** p=0.623%*
Non case 50.01 [47.80; 52.21] 12.20+0.64 27.86+9.20
Subclinical 46.24 [43.19; 49.32] 12.35+0.81 27.56+9.81
Case 46.37 [40.63; 52.20] 12.45+0.85 28.24+11.01

#Pearson X test.
**One-way ANOVA test.
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Table 3 Distributions of psychiatric symptomatology according to behavioral variables in 7th grade students of Sdo Paulo City public schools,
participating in the baseline data collection of a study evaluating the PROERD school-based program, 2019 (N=2315)

SDQ scores

Number of lifetime used drugs

Suffer violence

Perpetrate violence

No one

w% [WI5%CI]

One
w% [w95%CI]

Polydrug
w% [Ww95%CI]

Verbal
w% [Ww95%CI]

Physical
w% [Ww95%CI]

Verbal
w% [w95%CI]

Physical
w% [Ww95%CI]

Total (n=2140)

Non case
Subclinical
Case

Emotional
symptoms
(n=2156)

Non case
Subclinical
Case

Conduct
problems
(n=2161)

Non case
Subclinical
Case

Inattention-
hyperactivity
symptoms
(n=2140)

Non case
Subclinical
Case

Peer problems
(n=2149)
Non case

Subclinical

Case

p<0.001%

66.93 [64.21;
69.55]

48.70 [45.29;
52.13]

41.05 [37.71;
44.46]

p<0.001*

61.20 [58.37;
63.96]

56.61 [51.62;
61.47]

46.24 [42.82;
49.70]

p<0.001%

65.60 [63.08;
68.02]

45.44 [41.93;
49.54]

38.79 [34.66;
43.09]

p<0.001%

63.01 [60.36;
65.59]

47.46 [43.36;
51.60]

40.41 [36.57;
44.36]

p<0.001%

60.62 [58.26;
62.92]

52.46 [48.88;
56.02]

52.32 [47.51;
57.09]

24.56 [22.29;
26.99]

32.56 [29.59;
35.67]

32.60 [29.94;
35.39]

26.41 [24.55;
28.36]

28.94 [25.50;
32.63]

32.25[29.52;
35.12]

25.42 [23.47,
27.47]

36.09 [33.11;
39.18]

30.70 [26.61;
35.11]

25.83 [24.19;
27.54]

34.03 [30.45;
37.80]

33.08 [29.38;
37.00]

27.31 [25.42;
29.28]

29.32 [27.21;
31.53]

28.48 [24.67;
32.61]

8.50 [7.15;
10.08]

18.74 [15.77;
22.12]

26.35 [23.59;
29.31]

12.38 [10.71;
14.27]

14.46 [11.30;
18.31]

21.50[18.72;
24.58]

8.98 [7.64;
10.53]

18.47 [15.58;
21.76]

30.51 [27.06;
34.19]

11.16 [9.76;
12.73]

18.51[15.07;
22.53]

26.51[22.91;
30.45]

12.08 [10.48;
13.87]

18.22 [15.47;
21.32]

19.20 [15.62;
23.38]

p<0.001%

44.99 [42.35;
47.65]

62.45 [59.26;
65.53]

72.34 [68.88;
75.56]

p<0.001*

48.67 [46.21;
51.13]

64.52 [60.35;
68.48]

66.84 [64.27;
69.31]

p<0.001%

48.93 [46.56;
51.30]

65.52 [62.14;
68.76]

64.86
[61.15;68.40]

p<0.001%

50.64 [48.33;
52.94]

60.43 [54.97;
65.64]

67.66 [63.24;
71.78]

p<0.001*

47.61 [45.32;
49.92]

62.18 [59.68;
64.61]

72.61 [69.17;
75.80]

p<0.001%

7.80 [6.93;
8.78]

16.36 [13.50;
19.68]

20.23 [18.31;
22.29]

p<0.001*

9.77 [8.63;
11.04]

15.78 [12.51;
19.72]

18.52 [16.50;
20.72]

p<0.001%

9.31[8.52;
10.17]

18.56 [15.85;
21.62]

17.88 [15.48;
20.56]

p<0.001%

11.66 [10.49;
12.95]

10.04 [7.69;
13.01]

16.58 [14.39;
19.03]

p<0.001%

8.34 [7.34;
9.46]

13.05 [11.56;
14.70]

30.38 [26.69;
34.34]

p<0.001%

24.53 [22.54;
26.63]

44.93 [41.29;
48.62]

44.16 [41.17;
47.20]

p<0.001*

30.00 [28.15;
31.92]

40.72 [36.81;
44.75]

37.82 [34.17;
41.62]

p<0.001%

24.70 [22.57;
26.97]

42.04 [38.14;
46.05]

54.11 [50.26;
57.91]

p<0.001%

27.57 [25.65;
29.58]

40.34 [35.37;
45.53]

52.06 [48.08;
56.01]

p=0.010%

31.30 [28.98;
33.71]

35.74 [32.93;
38.64]

35.91 [32.01;
39.99]

p<0.001%
5.62 [4.73; 6.66]

15.63 [12.47;
18.79]

14.97 [12.18;
18.26]

p=0.016*

8.95 [7.83;
10.20]

9.87[7.59;
12.75]

12.07 [9.96;
14.56]

p<0.001%

5.67 [4.75; 6.77]

11.90[9.71;
14.50]

21.90 [18.64;
25.54]

p<0.001%

7.46 [6.50; 8.54]

13.39 [10.45;
17.00]

16.83 [14.54;
19.40]

p<0.001%
8.13 [7.01; 9.42]

12.44 [10.22;
15.07]

11.98 [9.31;
15.30]

*Pearson X test.

polydrug users were most likely to appear in both groups.
Those who suffered verbal or physical violence were
more likely to be “subclinical,” but their chances of being
“cases” were even higher; and those who perpetrated

@ Springer

verbal or physical violence had higher chances of being
“subclinical.”

In relation to emotional problems, girls were 91% more
likely to be classified as “subclinical” and 151% to be
“cases” For each one-year increase in age, students were
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Table 4 (continued)

&

2149)

Peer problems (n

2140)

Inattention-hyperactivity symp-

toms (n

2161)

Conduct problems (n

2156)

Emotional symptoms (n

2140)

Total (n

SDQ scores

Springer

Non case ver-
sus case

Non case ver-  Non case ver- Non case ver-  Non case ver-  Non case ver-  Non case ver-  Non case ver-  Non case ver-
sus case sus case

sus case

Non case ver-

sus subclinical sus subclinical  sus case sus subclinical

sus subclinical

sus subclinical

cRRR [W95%CT]

cRRR cRRR cRRR cRRR cRRR cRRR cRRR cRRR

cRRR

[WI5%CI] [W95%CI] [W95%CI] [Ww95%CI] [Ww95%CI] [W95%CI] [W95%CI] [Ww95%CT]

[W95%CI]

p-value p-value p-value p-value p-value p-value p-value p-value p-value

p-value

Perpetrate

violence

1.23 [1.04; 1.46]

1.22 [1.05;

243 [2.10; 1.60 [1.36; 142 [1.22; 2.21 [1.80; 3.59 [3.03; 178 [1.42; 2.85 [2.43;
3.35]
»<0.001

2.51 [2.15;

Verbal

1.41]

2.23]
»<0.001

2.82] 1.89] 1.65] 2.72] 4.27]
p<0.001 p<0.001 p<0.001 p<0.001

»<0.001

2.93]
»<0.001

0.019
1.54 [1.10; 2.15]

p=

0.010
1.61[1.22;

p=

1.92 [1.50; 2.51 [2.02;
3.12]
p<0.001

4.66 [3.55;

2.24[1.70;

1.40 [1.11;

1.11[0.81;1.53]

3.04 [2.26; 2.96 [2.20;

Physical

3.98] 1.75] 2.96] 6.11] 2.46] 2.11]
»<0.001 »<0.001 »<0.001

p<0.001

4.11]

p<0.001

0.013

p=

0.001

p=

0.006

p=

0.487

p

18% more likely to be “subclinical.” One-drug users were
46% more likely to be classified as “cases,” while 81% were
more likely to be polydrug users. Adolescents who perpe-
trated verbal violence had a 43% higher chance of being
“subclinical’’; however, those who suffered violence—both
verbal and physical—had more chances of being “subclini-
cal” and even more chances of being “cases.”

Regarding conduct problems, for each one-year increase
in age, students were 22% more likely to be “subclinical”
and 43% to be “cases.” One-drug users were more likely to
be “subclinical” and “cases,” but polydrug users were even
more likely to be in both groups. Those who suffered vio-
lence—both verbal and physical—had more chances to be
“subclinical” than “cases”; however, those who perpetrated
violence were more likely to be “cases” than “subclinical.”

Concerning inattention-hyperactivity symptoms, girls had
50% more chance of presenting such. One-drug users were
more likely to be “subclinical” and “cases”’; polydrug users
were even more likely to be classified as both. Those who
suffered verbal violence had more chances of being classi-
fied as “subclinical” and “cases,” while those who suffered
physical violence were 33% less likely to be “subclinical.”
Regarding those who perpetrated verbal violence, they were
more likely to be “cases,” while those who perpetrated phys-
ical violence were more likely to be “subclinical”.

Regarding peer problems, girls were 19% less likely to
be “subclinical” For each one-year increase in age, students
were 34% more likely to be “subclinical” and 57% more
likely to be “cases” One-drug users were more likely to be
“subclinical,” and polydrug users were more likely to be
“subclinical” and “cases”. Students who suffered violence
had more chance to be “subclinical” and even more to be
“cases,” especially those who suffered physical violence.
Those who perpetrated verbal violence were 26% less likely
to be a “case.”

Discussion

This study identified how psychiatric symptoms in ado-
lescents are associated with sociodemographic factors and
risk behaviors, such as polydrug use and violence experi-
enced and perpetrated at school. A direct association was
identified between the number of drugs tried during their
lifetime and reported psychiatric symptoms. Furthermore,
those who suffered violence (both verbal and physical) were
more likely to present with psychiatric symptoms, especially
those who suffered physical violence. In addition, adoles-
cents who perpetrated violence (both verbal and physical)
were more likely to have psychiatric symptoms, especially
those who perpetrated physical violence. Two exceptions to
these general patterns were identified: those who suffered
physical violence had less chance of being “subclinical” for
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Table 5 (continued)

&

2149)

Peer problems (n

2140)

Inattention-hyperactivity symp-

toms (n

2161)

Conduct problems (n

2156)

Emotional symptoms (n

2140)

Total (n

SDQ scores

Springer

Non case versus

case

Non case ver-

Non case ver-
sus case

Non case ver-

Non case ver-
sus case

Non case ver-

Non case ver-
sus case

Non case ver-  Non case ver-

sus case

Non case ver-

sus subclinical sus subclinical sus subclinical sus subclinical

sus subclinical

aRRR [W95%CTI]

aRRR aRRR aRRR aRRR aRRR aRRR aRRR aRRR

aRRR

[WI5%CI] [W95%CI] [W95%CI] [Ww95%CI] [Ww95%CI] [W95%CI] [W95%CI] [Ww95%CT]

[W95%CI]

p-value p-value p-value p-value p-value p-value p-value p-value p-value

p-value

Perpetrate

violence
Verbal

0.74 [0.63; 0.87]

1.43[1.19; 1.06 [0.88; 1.54 [1.22; 2.17 [1.80; 1.39[1.13; 2.05[1.70; 0.86 [0.73;
1.94]

1.39[1.19;

1.70 [1.44;

1.63] 1.72] 1.26] 2.61] 1.71] 2.47) 1.01]
»<0.001 »<0.001 »<0.001

»<0.001

2.01]
»<0.001

»=0.001
1.03 [0.71; 1.49]

p=0.062
1.34 [0.97;

p=0.003
1.51 [1.17;

p=0.001
1.42 [1.03;
1.98]

0.537
1.06 [0.81;

p=

1.47 [1.14;

2.45[1.79;

1.9 5[1.37; 1.76 [1.21;2 0.87[0.61;

Physical

56] 1.26] 1.39] 3.35] 1.95] 1.91] 1.84]
»<0.001

2.76]

0.871

p=

0.074

p=

0.005

p=

0.002

p=

0.035

p=

0.675

p=

0.451

p=

0.004

p=

0.001

p

hyperactivity symptoms and those who perpetrated verbal
violence reported fewer peer problems.

Further, our study found that in most SDQ scales, girls
were more likely to have psychiatric symptoms. This find-
ing agrees with recent studies, in which higher frequencies
of depression, anxiety disorders, and adjustment disorders
were observed among adolescent girls [38—40]. According
to the literature, low satisfaction with appearance has been
one of the most important explanations for sex differences
in adolescents’ mental health disorders [41, 42]. Girls on
the other hand, are less likely to have peer problems than
boys. According to Priess-Groben and Lindberg [43], young
people develop different perceptions about their skills as a
function of their exposure to social norms; specifically, girls
value interpersonal relationships more than boys and are
more self-conscious and complacent regarding their actions
at school because of their socialization with their family and
colleagues. It can also be seen that interactions between fam-
ily and peers can teach girls more than boys the importance
of establishing relationships and maintaining a positive repu-
tation among their peers [44].

Regarding the association between psychiatric symptom-
atology and polydrug use, our findings indicated that adoles-
cents who practiced polydrug use had twice as many chances
to be “subclinical” and almost three times more chances to
be “cases” in respect of the SDQ total score. In addition, an
association was found between polydrug use and all the sub-
scales of the SDQ. According to Poudel and Gautam [45],
individuals who reported starting substance use before the
age of 18 had more mental health problems. These included
substance abuse, problematic behavior patterns, psychiatric
disorders, problematic relationships with peers, and poor
school performance. A meta-analysis by Esmaeelzadeh et al.
[46] showed an association between depression and anxi-
ety and the use of alcohol, marijuana, and tobacco. Fahimi
et al. [47] found that adolescents with different psychiatric
disorders were more likely to go to emergency rooms due
to substance abuse. However, in another systematic review
by Hussong et al. [48], there were no conclusive results for
the association between internalizing mental symptoms (a
broader construct that includes anxiety and depression) and
substance use.

In our study, unlike previous studies, the emphasis was
on polydrug use, which has been discussed as being respon-
sible for most addiction problems worldwide, and is further
associated with a greater probability of dependence, worse
physical health, and other mental and social health problems
[49, 50].

Regarding the violence variables, it was identified that
the greater the verbal and physical violence suffered, the
greater the chance of having psychiatric symptoms, espe-
cially amongst those adolescents who suffered physical vio-
lence. These results are in agreement with previous studies
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that highlighted the association between school violence and
poor mental health in adolescents [51-54], since victims of
bullying are more likely to have depression symptoms, anxi-
ety, stress, behavioral problems, and a reduction of prosocial
behavior [55-57]. On the other hand, in the SDQ hyperactiv-
ity model, those who suffered physical violence were less
likely to be “subclinical.” An explanation for this could be
found in previous studies that have suggested that children
with attention deficit hyperactivity disorder (ADHD) are not
only the main perpetrators, but are also the main victims of
bullying [58-60], due to their impulsivity and difficulties
with emotion regulation, learning, and social interactions
[61]. In a recent study by Huh et al. [58], ADHD patients
were usually more bullied than other students.

Finally, it was found that violence victimization and per-
petration further increased the likelihood of presenting with
psychiatric symptoms. According to the literature, victims
have a greater chance of having mental disorders [16], such
as depression and anxiety [62, 63], social phobia [64], and
eating disorders [65]. In addition, victimization is an impor-
tant risk factor for self-injury [66], suicidal ideation, and
suicide attempts [62].These results are in accordance with
Oliveira et al. [67], who found in their study that school vio-
lence aggressors reported psychological distress expressed
in feelings of loneliness and insomnia. Other studies have
pointed out that aggressors have ADHD, opposition/conduct
disorder [68], depression [69, 70], and signs of nervousness
or tension [71]. Suffering physical violence within the family
can explain the behavior of aggressors [67, 72, 73]. How-
ever, in the SDQ Peers problems subscale, it was observed
that those who perpetrated verbal violence were less likely
to be “cases.” This finding agrees with other studies, which
have reported that perpetrators of school violence found
making friends easier, when compared with other children
[74], and they also have greater self-esteem and popularity
than the victims [75, 76].

In addition, school violence (suffering and perpetrating)
is associated with increased risk behaviors, such as licit and
illicit drug use [16, 18, 19]. According to Chau et al. [77],
an explanation for this phenomenon is the intersectionality
of school difficulties, violence, and mental health (SVMDs),
which are common in early adolescence. As these difficulties
are strongly interdependent, many adolescents may suffer
simultaneously from several of them, so substance use is
not a random event, but an association with the exposure
of several SVMDs. Since SVMDs are usually not resolved
[77, 78], affected adolescents may increase their substance
use over time.

This study has several limitations. One of them is that
this is a cross-sectional survey, so it is not possible to infer
causality between psychiatric symptomatology and the
explanatory variables that were included. The sample is
composed of students from public state schools in the city of

Sao Paulo, and the results cannot be generalized to rural or
private schools. Furthermore, our results could vary accord-
ing to the cutoff points of each SDQ scale. It is important to
recognize that the partial use of a scale that measures bul-
lying may limit the comparability of our findings; however,
this analytical decision was taken, considering that the items
corresponding to the domain of “relational violence” were
beyond the scope of our study. Subsequent studies could use
other instruments focused exclusively on measuring physical
and verbal violence.

Our findings are relevant for social and health contexts
in countries with high levels of social inequality, such as
Brazil, as it helps to understand the lack of mental health
services for this population. According to a multicenter
cross-sectional study conducted by Paula et al. [79], only a
small proportion of children and adolescents with psychiat-
ric disorders have seen a mental health specialist in the last
12 months, which indicates the urgent need to implement
programs that reduce this great unmet need for mental health
treatment. Fatori et al. [80] emphasized the economic bur-
den of mental disorders in children in Brazil, proposing to
inform policy makers about the magnitude of the problem,
to create an effective care system with low-cost treatment
and prevention programs.

It is suggested that the psychological interventions pro-
vided in basic education should adapt their actions to simul-
taneously deal with drug use, school violence, and psychi-
atric symptoms. The main focus should consider the greater
vulnerability of girls, older students, and those who suffer
and perpetrate school violence (mainly physical violence).

Regarding future lines of research and other detec-
tion instruments, the use of the Revised Child Anxiety
and Depression Scale (RCADS) has attracted significant
research and clinical attention recently, as it is suitable for
cross-cultural comparisons. The RCADS simultaneously
captured several symptoms of anxiety and depression, con-
sidering the significant comorbidity between the two types
of psychopathology, including separation anxiety disorder,
social phobia, generalized anxiety disorder, panic disorder,
obsessive-compulsive disorder, and major depressive disor-
der [81]. Future longitudinal studies could evaluate the role
of drug use and school violence as mediators/moderators
of self-reported psychiatric symptomatology in adolescent
students.

Summary

This study investigated the association between psychi-
atric symptoms and polydrug use, school violence, and
sociodemographic factors among Brazilian early adoles-
cents. The baseline data were analyzed from a randomized
controlled trial to evaluate the effectiveness of PROERD,
a school-based drug use prevention program, implemented
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in 30 public middle schools in Sao Paulo, Brazil (n=2316,
M age =12.3 years, 48.5% girls). Multinomial logistic
regressions were performed using Strengths and Difficul-
ties (SDQ) subscales (total, emotional, conduct problems,
inattention-hyperactivity, and peer problems) as response
variables, and polydrug use, school violence, and sociode-
mographic characteristics as explanatory variables. The
results showed that more than half of the adolescents had
never tried any drug (57.24%), 28.45% had tried one drug,
and 14.31% had tried two to six drugs. 54.07 and 12.56%
had suffered verbal and physical violence, respectively;
33.39 and 9.62% had perpetrated verbal and physical vio-
lence, respectively. In most SDQ subscales, girls and older
students were more likely to have psychiatric symptoms. A
positive association was identified between polydrug use
and psychiatric symptoms. It was found that those who
suffered violence (both verbal and physical) had a greater
likelihood of presenting psychiatric symptoms, and were
more likely to have suffered physical violence. Adoles-
cents who perpetrated violence (both verbal and physi-
cal) had a greater chance of having psychiatric symptoms,
which were generally higher among those who perpetrated
physical violence. These findings provide a scientific basis
for improving health interventions in schools to prevent
mental disorders, school violence, and drug use by target-
ing early adolescence. In their design and implementation,
these interventions should consider the greater vulnerabil-
ity related to the mental health of girls, older students, and
those who suffer and perpetrate physical school violence.
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