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Abstract

Objectives: to investigate predictors of emotional and behavioral difficulties in a sample of
adolescents from Sdo Leopoldo/RS.

Methods: longitudinal study that followed children from birth to 13 years of age. Sociodemographic,
maternal and perinatal variables were obtained at six months and from 12 to 16 months, anthropometric
variables and screen time at four and eight years. At age 13, 174 adolescents completed the Strengths
and Difficulties Questionnaire (SDQ).

Results: In the total SDQ assessment, 14.4% presented emotional and behavioral difficulties. In
the subscales, we observed: increased changes in conduct among children of mothers with <8 years
of schooling (p=0.028); adolescents born to mothers <20 years old showed an increase in emotional
changes (p=0.043); greater difficulties in prosocial behavior in male adolescents (p=0.019), white
(p=0.049), exclusively breastfed for <4 months (p=0.036), families with monthly income <3 minimum
wages (p=0.005) and had a higher mean BMI z-score at four years of age (p=0.003).

Conclusion: Shorter breastfeeding time, excess child weight, young age and low maternal schooling
and low socioeconomic conditions were predictors of the outcome, which reinforces the importance of
multidisciplinary prevention actions in child and adolescent mental health.
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Introduction

Children and adolescents’ mental health has received
greater attention over the last few decades due to the
increasingly early onset of mental health disorders (MHO)
and, even if some diseases go into remission, many will
continue to have MHO in adulthood, generating negative
short- and long-term consequences for the functioning
of these individuals, with a heavy personal, family and
socioeconomic burden.'

Biopsychosocial integration allows humans to
adapt to the environment, but throughout the life cycle,
especially in adolescence - a phase of intense physical,
cognitive, social and emotional changes - risk factors
for MHO can arise. These factors can be biological,
psychological, familial, cultural and environmental,
ranging from the individual and community level to the
wider social context.!? In underdeveloped countries,
socioeconomic aspects such as low income, low schooling,
social exclusion and violence are relevant predictors of
MHO, although no single factor has a high predictive
value.>*

Exposure to a single risk factor in childhood and
adolescence generally has little impact, but the sum of
multiple factors increases the vulnerability.* However,
protective factors can counteract adverse effects,
influencing long-term psychosocial development. The
prevalence of MHO is high globally and as in Brazil,
affecting around 10% of the children throughout their
lives.!?

Given this relevance, this study aims to investigate
predictors of emotional and behavioral difficulties in
adolescents from Sao Leopoldo (RS), helping to broaden
the literature scope on the subject.

Table 1

Methods

This is an analysis of secondary data from a longitudinal
database® with an initial base of data collected from
children at birth, at the Hospital Centendrio, in the city
of Sdo Leopoldo, Rio Grande do Sul/Brazil, and these
children were followed up from then until the age of 13.
The anchor study was conducted in four phases of data
collection, through home interviews with the mothers/
children: the first was when the children were between
12 and 16 months old, the second was at age of four, the
third at eight years old and the fourth in adolescence, at 13.

The analyses in this study are longitudinal, since the
intervention was carried out in the anchor study there were
no impact on the outcomes assessed.

In this study, the sample size was calculated using
the WinPEPI program (Programs for Epidemiologists for
Windows), version 11.43, based on a pilot study with 20
adolescents, due to the scarcity of data in the literature.
Considering a significance level of 5%, statistical power of
85% and a minimum effect size of 0.47 standard deviations
between the groups, a minimum total number of 156
adolescents was obtained for the variables “breastfeeding”,
“body mass index” and “screen time”.

Table 1 summarizes the variables used and at which
stage of the study they were obtained. Information on
the children’s sex and race, maternal and breastfeeding
information, anthropometric variables and screen time
were obtained from the anchor study. Sex and race were
obtained from the children’s hospital records at birth
and maternal information was obtained from 12 to 16
months through structured face-to-face interviews with
the mothers: maternal schooling, occupation, maternal

age at birth and family income. In the interviews at six

Summary of the variables analyzed and the phase of the study in which were obtained. Sao Leopoldo, RS, 2022.

Data collection period

Exposure variables

Hospital record

12-16

6 months months

4 years 8years 13 years

Sex

Maternal schooling (years)

Family income (minimum wages)
Child's skin color

Weight and height/body mass index
Screen time

Exclusive breastfeeding

Total breastfeeding time

Outcome variables

Emotional and behavioral difficulties

X
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months and 12 to 16 months, the mothers were asked about
breastfeeding. We considered exclusive breastfeeding
when it was the only food offered to the child, without
offering tea or water. In turn, breastfeeding was defined
as the presence of breastmilk in the child’s diet, regardless
of any other food being offered.

With regard to anthropometric variables, from 12 to
16 months of age, the children’s weight was measured
using a portable digital scale (Techline, Sao Paulo, Brazil).
Length was measured using an infant stadiometer (Serwital
Inc., Porto Alegre, Brazil). At four, eight and 13 years of
age, the children were weighed in light clothing, without
shoes, on a digital scale (Techline, S8o Paulo, Brazil),
and standing height was measured to the nearest 0.1 cm
using a stadiometer (SECA, Hamburg, Germany). All
measurements were converted into body mass index (BMI)
z-scores by age, based on the World Health Organization®
growth standards, where a z-score greater than +1 was
considered overweight.

The interviews that took place on the children’s
fourth and eighth years of age, questions were asked
about the number of hours spent watching television,
in front of the computer, video games and cell phones.
This period was added up and considered as screen
exposure time.

The instrument used to assess the outcome of
the current study was the Strengths and Difficulties
Questionnaire (SDQ), adolescent version, developed
by Goodman’ in the 1990s and validated in Brazil by

Table 2

Predictors of emotional and behavioral difficulties in adolescents

Fleitlich-Bylik et al.,* which was answered by the
adolescents taking part in the study themselves, using the
extended version of the SDQ intended for adolescents aged
between 11 and 16, applied individually, in anonymous
self-completion mode.

The SDQ instrument, which is an MHO screening
tool, investigates symptoms of emotional and behavioral
difficulties and abilities in children and adolescents and
their impact on their family and school experiences.” It
consists of 25 items, grouped into five subscales that
assess: hyperactivity, emotional alterations, conduct
alterations, alterations in relationships with peers and
pro-social behavior.” Of the five subscales, four track
behavioral changes and, together, provide the total of the
child and adolescent’s difficulties and the fifth deals with
a competence, pro-social behavior.”

Each SDQ subscale has five items, where the answers
can be: false, somewhat true or true, and each item receives
a specific score; the score of each subscale is obtained by
adding up the scores of the items, which can range from
zero to ten (Table 2).”

On the total difficulties scale, higher scores represent
more difficulties (possible scores from zero to 40) and on
the pro-social behavior scale, higher scores represent more
favorable pro-social behavior (possible scores from zero
to ten); the sum of each scale and the total sum allows
the adolescent to be classified into three categories:
development without difficulties, borderline or with
emotional and behavioral difficulties (Table 3).”

Questionnaire and SDQ score - self-report version.

Scales False Somewhat true True
Emotional symptoms scale
I have a lot of headaches 0 1 2
I worry a lot 0 1 2
| often feel sad, discouraged or cry 0 1 2
| get nervous in new situations 0 1 2
I have a lot of fears, | get scared easily 0 1 2
Behavior change scale
| often get angry and lose my temper 0 1 2
I usually do what | am told 2 1 0
| am always beating myself up 0 1 2
| am often accused of lying or cheating 0 1 2
| take things that are not mine 0 1 2
Hyperactivity change scale
| am restless, | cannot sit still 0 1 2
| cannot sit still, | am always moving my legs 0 1 2
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| am always distracted
I think about things before | do them

I usually finish what | start

Scale of changes in relationships with classmates
I am almost always alone
| have at least one good friend
My classmates generally like me
Other children or young people pick on me with me

| get along better with adults

Pro-social behavior scale
I try to be nice to everyone
I like to share with others
I like to help if someone is hurt
| am nice to little ones

I like to help others

o O N N O
-
N N O O N

o O o o o
-
N N N NN

Source: Goodman’; SDQ= Strengths and Difficulties Questionnaire.

According to the cut-off scores adopted by
Goodman’, children and adolescents with total
scores between zero and 13 are defined as having no
difficulties, scores between 14 and 16 are considered
borderline and scores between 17 and 40 are considered
to have emotional and behavioral difficulties in the SDQ
assessments. For the subscale scores, the following cut-
off values were applied: emotional alterations: 0-3 =

Table 3

no alterations, 4 = borderline, 5-10 = with alterations;
conduct alterations: 0-2 = no alterations, 3 = borderline,
4-10 = with alterations; hyperactivity / inattention: 0-5
= no changes, 6 = borderline, 7-10 = with changes;
changes in relationships with peers: 0-2 = no changes,
3 = borderline, 4-10 = with changes; and pro-social
behavior: 6-10 = no changes, 5 = borderline, 0-4 = with
changes (Table 3).

SDQ cut-off score.

Self-assessment No Difficulties Borderline With Difficulties
Total score for difficulties 0-15 16-19 20-40
Score for emotional symptoms 0-5 6 7-10
Score for behavioral changes 0-3 4 5-10
Score for hyperactivity 0-5 6 7-10
Score for changes with peers 0-3 4-5 6-10
Score for pro-social behavior 6-10 5 0-4

Source: Goodman’; SDQ= Strengths and Difficulties Questionnaire.

The study analyzed MHO screening in the community
sub-sample of adolescents from the anchor project who
were considered to be at low risk. To assess the outcome,
only the emotional and behavioral difficulties category
was used, considering the individual sum of each subscale
and the total of the SDQ subscales.”?

The study by Vugteveen et al.® demonstrated the
invariance of the SDQ measurement between clinical and
community populations, ensuring that the community-
focused analysis did not disregard potential setting eftects.

The SDQ is widely recognized for its reliability and

is widely used in international research. Available in a
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variety of languages, it is applied both in the clinical
context, to measure symptoms and/or psychopathological
impacts, and in community studies, to screen for MHO in
children and adolescents.®!%!!

Data processing and analysis were conducted in the
SPSS Statistics for Windows program, version 19.0 (USA).
For statistical analysis, we calculated the frequencies of
categorical variables, the means and standard deviation
of symmetrical continuous variables, and the medians and
interquartile ranges of asymmetrical continuous variables.
The Mann-Whitney association test was used to check for

differences between the parametric continuous variables



between the groups classified according to the results
of the SDQ questionnaire. The chi-square test was used
to check for possible associations between categorical
variables, where the level of statistical significance
considered was p<0.05.

This study was approved by the Human Research
Ethics Committee of the Universidade do Vale do Rio
dos Sinos -UNISINOS, Séao Leopoldo/RS, under Opinion
Ne. 407.263.

Results

The current study showed a higher mean BMI z-score at
four years of age among adolescents who showed changes
in pro-social behavior (1.20 vs. 0.16; p=0.003) (Table 4).

The study found that adolescents with scores for
emotional and behavioral alterations on the total SDQ
scale had a higher mean BMI z-score at four and eight
years of age (p=0.047 and p=0.015, respectively) (Table 5).

Each subscale was analyzed separately in relation to
the independent variables, and the results are presented
separately below:

Conduct disorders: there was a higher prevalence of

conduct disorders among the children of mothers with less
than eight years of schooling (»p=0.028) (Table 5).

Table 4

Predictors of emotional and behavioral difficulties in adolescents

Emotional alterations: adolescents born to mothers
aged under 20 at the time of their birth had a higher
prevalence of emotional alterations (23.1% vs. 8.8%;
p=0.043) (Table 5).

Pro-social behavior: there was a higher prevalence

of alterations in the pro-social behavior subscale among
adolescents who were male (p=0.019), had white skin
(p=0.049), were exclusively breastfed for less than
four months (p=0.038), and belonged to families with
a monthly income of less than three minimum wages
(»=0.005). The fact that the mother worked out of home
was identified as an association trend for changes in pro-
social behavior among adolescents (p=0.058) (Table 5).

The subscales for changes in peer relationships and
changes in hyperactivity were not associated with the
independent variables studied.

Discussion

The important contributions in this study include the
identification of variables that predict emotional and
behavioral difficulties in adolescence, indicating a shorter
period of breastfeeding, being overweight at the age of
four, low maternal schooling, young age and low family
socioeconomic conditions as predictors of this risk.

Analysis of the total SDQ scale and its sub-scales separately in relation to the independent variables (BMI and screen time). Sdo Leopoldo, RS, 2022.

Altered No alterations/ Borderline
n Mean sD n Mean sD P
Alterations of conduct
BMI z-score at age 4 30 0.26 1.64 137 0.24 1.10 0.920
BMI z-score at age 8 30 0.20 1.64 142 0.32 1.43 0.686
Screen time (h) at age 4 27 2.63 1.50 119 2.68 1.70 0.868
Screen time (h) at age 8 31 3.18 2.23 142 3.05 2.01 0.745
Emotional alterations
BMI z-score at age 4 17 022 1.48 150 0.24 1.18 0.310
BMI z-score at age 8 19 0.48 2.16 153 0.35 1.36 0.356
Screen time (h) at age 4 17 2.54 1.49 129 2.69 1.68 0.727
Screen time (h) at age 8 19 3.55 2.49 154 3.01 1.98 0.280
Hyperactivity
BMI z-score at age 4 15 0.61 0.79 152 0.20 1.24 0.212
BMI z-score at age 8 14 0.73 1.35 158 0.27 1.47 0.253
Screen time (h) at age 4 15 3.44 1.86 131 2.59 1.62 0.059
Screen time (h) at age 8 15 3.03 1.79 158 3.08 2.07 0.936
Peer relationships
BMI z-score at age 4 30 0.39 1.04 137 0.21 1.24 0.310
BMI z-score at age 8 30 0.42 1.26 142 0.28 1.51 0.230
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Screen time (h) at age 4 24 2.58 1.81 122 2.69 1.63 0.761
Screen time (h) at age 8 31 2.96 1.89 142 3.10 2.08 0.725

Pro-social behavior

BMI z-score at age 4 13 1.20 2.08 154 0.16 1.08 0.003
BMI z-score at age 8 14 0.77 2.1 158 0.26 1.39 0.215
Screen time (h) at age 4 12 2.68 1.65 134 2.67 1.67 0.984
Screen time (h) at age 8 14 3.18 2.20 159 3.06 2.03 0.842
SDQ TOTAL
BMI z-score at age 4 24 0.93 1.84 143 0.12 1.03 0.047
BMI z-score at age 8 24 1.16 1.81 148 0.16 1.36 0.015
Screen time (h) at age 4 22 0.65 1.80 124 2.68 1.64 0.953
Screen time (h) at age 8 25 3.52 2.1 148 3.00 2.03 0.239

IBMI = Body mass index; h = hours; SDQ = Strengths and Difficulties Questionnaire.

Table 5

Analysis of socioeconomic and maternal data in relation to the SDQ subscales. Sdo Leopoldo, RS, 2022

Altzgantci‘%r; of Hyperactivity /-EITe‘:taifig?\Is Peer relationships Pro-social behavior
n % P n % p n % P n % P n % P

Maternal schooling
(years)

<8 21 25.0 0.028 5 5.5 0.222 1 122 0.744 14 15.6  0.543 7 7.8 1.000

>8 10 1.1 5 7.1 8 1.4 17 20.2 7 8.3
Sex

Female 20 19.2  0.552 5 71 0.569 8 11.4 0.860 8 11.4 0,071 1 1.4

Male 11 15.7 10 9.6 11 10.6 23 22.1 13 12.5 0.019
Maternal age (years)

<20 8 30.8 0.061 2 7.7 0.606 6 23.1 0.043 7 269 0,150 4 15.4 0.136

>20 23 15.5 13 8.8 13 8.8 24 18.2 10 6.8

Maternal’s occupation
Does not work out 10 16.4  0.450 8 131 0121 13 11.3 0582 24 209 0,141 14 122 0.058
Works out 20 18.5 2 3.6 6 10.9 7 12.7

Family income

< 3 minimum wages 24 209 0.141 13 1.3 0.077 13 1.3 0092 11 18.0 0,556 2 3.3 0.005

>3 minimum wages 7 12.7 2 3.6 6 10.9 20 18.5 12 111

Race
White 24 18.6  0.440 10 7.8 0323 13 10.1 0344 22 17.1  0.381 7 5.4 0.049
Other races 7 15.9 5 1.4 6 13.6 9 20.5 7 15.9

Exclusive breastfeeding

(months)
<4 23 20.7 0.173 10 9.0 0.575 4 6.8 0.141 24 21.6 0.085 13 11.7
>4 8 13.6 4 8.5 15 135 7 1.9 1 1.7 0.038

SDQ = Strengths and Difficulties Questionnaire.
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The importance of breastfeeding is widely justified
due to its nutritional, cognitive and psychosocial benefits.
However, few studies have analyzed its effects in
adolescence and adulthood.!>!>!* The findings of this study
reinforce the importance of public policies to promote
and encourage exclusive breastfeeding for up to six
months.!>! In addition, adolescents who were exclusively
breastfed for less than four months performed worse on
the pro-social behavior subscale.As social skills and
peer relationships have a strong impact on neuropsychic
development, their absence can increase the risk of MHO.!”

The associations between behavioral changes and
socioeconomic and maternal factors found in this study
corroborated the results published in a study conducted
in the United Kingdom with adolescents, which showed
an inverse relationship between socioeconomic status
and MHO at the age of 14. Low maternal schooling,
especially in early childhood, increased the risk of MHO in
adolescence by up to four times.'® A review by Vilhena and
Paula" highlighted low maternal schooling as a significant
risk factor for conducting disorders in adolescence. The
findings reinforce the necessity for governmental and non-
governmental efforts to promote economic, educational
and social development in Brazil, with a view to reducing
inequalities and their negative impact on MHO.

Early pregnancy, before the age of 20, has various
repercussions, although the study by Monteiro et al.?
shows a decrease in the percentage of teenage mothers
from 23.4% (2000) to 14.7% (2019). Despite publications
in the area, few studies have monitored the mental health of
children during adolescence. Unlike a study by Monteiro
et al.,”! from Sdo Paulo, which identified an increase in
internalizing alterations, this study revealed that children
of adolescent mothers showed more emotional alterations
in the SDQ, but no association with difficulties in peer
relationships. These findings may be linked to other
gestational factors related to MHO.?

Childhood obesity is considered one of the world’s
major public health problems.® The mental health of
children with obesity has been gaining ground in the
literature, as MHO generally acts as a maintainer and
hinders the success of childhood obesity treatments.?
Previous publications have concluded that childhood
obesity has psychosocial consequences for the lives of
these individuals and can compromise not only their
physical health, but also their psychological health and
quality of life, with repercussions in adulthood.®*%

This study found a higher mean BMI z-score at the
age of four among adolescents who showed changes in
pro-social behavior and, in addition, those adolescents
with a score of changes in the total SDQ scale had a
higher mean BMI z-score at four and eight years of age
(p=0.047 and p=0.015), respectively, as shown in other

Predictors of emotional and behavioral difficulties in adolescents

studies.?®?” The results point to emotional difficulties in
children with a higher BMI and highlight the importance
of including psychological screening in the treatment of
overweight children.

The Sociedade Brasileira de Pediatria® (Brazilian
Society of Pediatrics) warns that the early and excessive
use of digital technologies in children can have a negative
impact on attention, patience and control of impulsivity, as
well as contributing to hyperactivity and low frustration
tolerance. In this context, we observed that adolescents
with greater changes in the hyperactivity subscale had a
higher average screen time in preschool and childhood
school (3.4h vs. 2.5h), suggesting a trend of statistical
significance.

The main strength of the study is the psychometric
capacity of the SDQ to screen for MHO in adolescents,
reducing classification bias. However, a limitation is a
selection of bias, since the sample was made up of patients
treated at a maternity hospital linked to Sistema Unico de
Saude (SUS) (Public Health System). In addition, the use
of a secondary database may have introduced temporal
limitations, such as the impact of MHOs related to the
COVID-19 pandemic.?

It is also important to consider that other individual,
family and social factors that have not been evaluated
and may influence childhood and adolescent’s MHO,
such as a history of domestic violence, abuse, genetic
factors, educational context, social assistance and access
to health services.*

We conclude that the results found provide evidence
that reinforces the importance of planning early and
preventive multidisciplinary and intersectoral actions to
assertively tackle an issue as complex as childhood MHOs.
It is suggested that new Brazilian studies be encouraged
to help better understand the prevalent scenario of
childhood MHOs, as well as their long-term impact based
on longitudinal studies.
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