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Objectives: To assess, using the self-report questionnaire Children’s Depression Inventory (CDI), the rate of
depressive symptoms and its distribution by age and gender, in a sample of students.
Methods: Application of the CDI in 463 students, aged 10 to 17.
Results: The total mean score was 13.0 with a standard deviation of 7.0 (median = 12.0), for females the score was
14.4 with a standard deviation of 7.2 (median = 13.0) and for males it was 11.1 with a standard deviation of 6.2
(median = 10.0). Using the cut-off score of 19, 20.3% of the students had important indications of depressive
symptoms. The age factor had no significance; however, there was a non-significant trend of increasing rates of
depressive symptoms in the ages of 10 to 15 and a decreasing trend in the ages of 16 to 17. There was a
statistically significant predominance of females above the cut-off score compared to males (72.3% versus
27.7%), with a ratio of 2.6 females for each male.
Conclusions: These results suggest that adolescent students have a high level of depressive symptoms, with a
clear predominance of females over males, and a probable period of onset concentrated between the ages of 12
and 15 years.

Epidemiology. Depressive symptoms. Adolescence.

Objetivos: Avaliar, por meio da aplicação do questionário de auto-avaliação Children’s Depression Inventory
(CDI), o índice de sintomas depressivos e sua distribuição por idade e gênero em uma amostra de estudantes.
Métodos: Aplicação do CDI em 463 alunos do ensino fundamental e médio, com idade entre 10 e 17 anos.
Resultados: O escore médio total foi de 13,0 com desvio-padrão de 7,0 (mediana = 12,0), com a seguinte distribuição
por gênero: meninas = 14,4, com desvio-padrão de 7,2 (mediana = 13,0), e meninos = 11,1, com desvio-padrão de
6,2 (mediana = 10,0). Aplicando o ponto de corte de 19, 20,3% da amostra situaram-se na faixa indicativa de
sintomas depressivos importantes, e a distribuição por gênero foi de 72,3% para meninas e de 27,7% para
meninos, representando 2,6 meninas para cada menino, diferença estatisticamente significativa. No fator idade,
não houve diferença estatisticamente significativa; entretanto, encontrou-se tendência de aumento dos índices
dos sintomas à medida que a idade aumentava durante a adolescência, dos 10 aos 15 anos, e observou-se uma
redução, não significativa estatisticamente, nas duas faixas etárias de maior idade (16 e 17 anos).
Conclusões: Confirmou-se a existência de alto índice de sintomas depressivos entre adolescentes estudantes,
havendo um nítido predomínio do gênero feminino sobre o masculino e com provável pico de aparecimento no
período dos 12 aos 15 anos de idade.
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Introduction
The scientific interest on depression in children and adoles-

cents is quite recent, although there have been case reports
since the 17eth century. Up to the 70’s, it was believed that de-
pression at this age was rare or even non-existent.1-5 This con-
cept began to change after the Fourth Congress of the Euro-
pean Union of Child Psychiatrists in 1970, which main subject
was: Depressive States on Childhood and Adolescence. Sys-
tematic studies that proved the existence of depressive disor-
ders in adolescence and childhood have also contributed to
change this conception.6-8 Since 1975, the National Institute of
Mental Health of the US (NIMH) has recognized the existence
of depression on children and adolescents.9

It is currently understood that major depression (MD) on
adolescents is common, debilitating and recurrent, involving a
high degree of morbidity and mortality and it is one of the great
public health concerns, although still often not recognized nor
treated.7-13 Several authors remarked the phenomenon of de-
pression on children and adolescents that seems to be occur-
ring more frequently and earlier than before.10,14-19 However,
there are few epidemiological studies about depression at this
period of life.20-23

Several articles4,15,16,19,24-28 about the epidemiology of depres-
sive disorders in adolescents used several types of interviews
and their results vary for year-prevalence of MD from 3.3% to
12.4% and for dysthymia from 2.0% to 6.4%. Results about
gender distribution have been controversial, as three re-
searches16,19,24 reported higher frequencies on females, whereas
in three others4,15,25 there was no statistically significant differ-
ence and in one study27 males were predominant. Concerning
the age factor mentioned in two of these researches4,16 no sta-
tistically significant difference was found.

Studies about depressive symptoms on adolescents in com-
munity samples show that they are commonly present, although
results differ greatly. In researches using the Children’s De-
pression Inventory (CDI), the most widely used self-assess-
ment scale of depressive symptoms in young adolescents,6 there
is a great variability in the cut-off score used that ranged from
1229 to 25.30 Two researches31,32 used the cut-off score of 19, as
recommended by Kovacs,33 and the rate of depressive symp-
toms varied from 8.3% to 10.0%. Some studies34,35 have only
indicated the total mean scores, of 9.03 and 9.65. Regarding the
gender factor, eight studies6,30-32,34,36-38 have not found statisti-
cally significant difference, but three others did, in two of
them29,39 females were predominant over males in the other35

males were predominant. As for the age factor, less studied
than the gender factor, we found five studies30-32,37,40 with no
significant results and two researches35,39 with statistically sig-
nificant difference.

Epidemiological studies about depression and depressive
symptoms in adolescents have shown discrepancies, in the
frequencies found, in the different rates of the distinct age groups
and in the gender distribution. Although the increase in the
prevalence of depression and depressive symptoms during the
adolescence has been widely accepted, the exact moment in
which it happens is not clearly known. It is also not known

when there is an increase in the gender rates, with the predomi-
nance of females over males as the data available are scarce and
the findings have been inconsistent regarding age and gender
differences.23,31

The aims of this study have been: (1) To identify the rate of
depressive symptoms on students aged 10 to 17; (2) to verify if
the depressive symptoms rates increase with age; and (3) to
verify the relationship between depressive symptoms in ado-
lescence and their gender distribution.

Methods
Five hundred and five students from 6th up to 11th grades of a

state school, in the city of Curitiba (selected by adherence),
Paraná, Brazil, accepted to participate in the study. They repre-
sented all students aged 10 to 17 of these grades. Four hundred
and sixty-three students were included and assessed, as infor-
mation about 22 of them was incomplete and 20 aged more than
17. The participants’ features are summed up in Table 1. The
author and two senior students of the Psychology Course of
the Federal University of Paraná (UFPR) administered the CDI
in the classrooms. The administration followed a standard pro-
cedure: the educational supervisor conducted the researcher
to the classroom to explain the reasons of the survey, empha-
sizing to the students that their participation in the question-
naire would be voluntary and assured them about the confi-
dentiality and anonymity of the surveyed data. Next, the re-
searcher distributed the questionnaires to those who gave oral
consent to participate and read aloud the filling instructions.
All questionnaires were applied at the same day.

χ2
calc = 3.50; p=0.8347 (Chi-Square).

Age Male Female Total Ratio
(years) N % N % N % F / M

10 05 2.6 08 3.0 13 2.8 1.6
11 15 7.7 23 8.5 38 8.2 1.5
12 24 12.4 26 9.7 50 10.8 1.1
13 26 13.4 35 13.0 61 13.2 1.3
14 31 16.0 43 16.0 74 16.0 1.4
15 35 18.0 53 19.7 88 19.0 1.5
16 35 18.0 59 21.9 94 20.3 1.7
17 23 11.9 22 8.2 45 9.7 1.0
Total 194 100.0 269 100.0 463 100.0 1.4

41.9 58.1

Table 1 - Distribution of the sample by age and gender.

Instrument
The instrument used was the self-assessment questionnaire

Children Depression Inventory (CDI),33 validated for Brazilian
students.37 After a pilot study, Bahls & Kossobudzki modified
the CDI.37 The CDI was created in the US in 1977 and its last
edition dates from 1992. It measures depressive symptoms in
children and adolescent students, aged 7 to 17. The appropri-
ate cut-off score to be used in population samples is 19. The
CDI differentiates children and adolescents with major depres-
sion or dysthymia from those with other psychiatric disorders
or from the normal ones.33

Several studies have assessed its internal consistency, struc-
tural factors, reliability, test-retest (stability), administration
methods and cut-off scores to outline depression cases. In stan-
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Cut-off score Male Female Total F/M Ratio
N % N % N %

19 :Total 26 27.7 68 72.3 94 100.0 2.6
% Total 13.4 25.3 20.3
17 :Total 41 31.1 91 68.9 132 100.0 2.2
% Total 21.1 33.8 28.5
25 :Total 06 18.2 27 81.8 33 100.0 4.5
% Total 3.1 10.0 7.1

Table 3 - Data Distribution by gender vs. the cut-off score.

*Very high standard deviation, it is advisable to use the median.
Age → t = -0.009 and p = 0.992 (Student’s t);
Score → z = 4.386 and p < 0.0001 (Mann-Whitney)

Data N Mean Standard Deviation Minimum Maximum Median

Age 463 14.2 1.9 10.0 17.0 -
Male 194 14.2 1.9 10.0 17.0 -
Female 269 14.2 1.9 10.0 17.0 -

Score 463 13.0 7.0* 0.0 40.0 12.0
Male 194 11.1 6.2* 0.0 29.0 10.0
Female 269 14.4 7.2* 0.0 40.0 13.0

Table 2 - Descriptive statistics of age and score vs. gender.

dard samples, the Cronbach’s alpha coefficient for the 27 items
is 0.86. It is noteworthy that the CDI is not a diagnostic instru-
ment; it simply measures depressive symptoms. Positive and
significant correlations of CDI scores to the clinical diagnosis
have been already found and several authors3,4,6,11,31,34,36,37,39,41

have validated it in community and clinical samples and Gouveia
et al37 adapted the CDI to the Brazilian context.

Statistical analysis
The descriptive analysis was done through tables and graphs.

We used the Student’s t parametric test in the age descriptive
statistics, and the non-parametric Mann-Whitney test in the
descriptive statistic of the scores and the Chi-Square with Yates
correction test (using the Epi Info software) in the age and
gender sample distribution. The maximum significance level
adopted was 5%.

Results

Depressive symptoms rates
The total median score was 13.0 (standard deviation-SD: 7.0)

and the mean was 12.0, with the following gender distribution:
females 14.4 (SD: 7.2) and median of 13.0; males 11.1 (SD: 6.2)
and median of 10.0, representing a statistically significant dif-
ference (p<0.0001). The scores of females varied from a mini-
mum of 0.0 to a maximum of 40.0 and that of males, from a mini-
mum of 0.0 to a maximum of 29.0 (Table 2). Applying the cut-off
score (CS) of 19 we obtained a rate of 20.3%, with the distribu-
tion of 2.6 females for each male. Analyzing separately by gen-
der, 25.3% of the females and 13.4% of the males are situated
above the cut-off score. We found in the CS of 17, the rate of
28.5% and in the CS of 25, the rate of 7.1% (Table 3).

Depressive symptoms and age
The sample was divided into eight age groups that showed the

following results with the cut-off score of 19: (1) 10 years: 4.3%
(p=0.517); (2) 11 years: 9.6% (p=0.745); (3) 12 years: 10.6% (p=0.896);

(4) 13 years: 14.9% (p=0.695); (5) 14 years: 18.1% (p=0.648); (6) 15
years: 22.3% (p=0.449); (7) 16 years: 11.7% (p=0.029); and (8) 17
years: 8.5% (p=0.808). There was no statistically significant differ-
ence between age groups, although at the age 16 we found a
greater concentration for scores smaller than 19.

Depressive symptoms and gender distribution
We found the following ratios in the age groups: (1) 10 years: 4

females and not a single male (ratio F/M = non-existent); (2) 11
years: 5 females and 4 males (p=0.997); (3) 12 years: 8 females and
2 males (p=0.025); (4) 13 years: 10 females and 4 males (p=0.059);
(5) 14 years: 12 females and 5 males (p=0.039); (6) 15 years: 17
females and 4 males (p<0.0001); (7) 16 years: 9 females and 2
males (p=0.011); (8) 17 years: 3 females and 5 males (p=0.617) and
in the total sample: 68 females and 26 males (ratio F/M=2.6). There
was statistically significant difference at 12, 14, 15 and 16 years;
at 13 years it was found only a trend to a difference. Between age
groups of 11 to 16 years the ratio varied from 1.2 to 4.5 females for
each male. Dividing the sample into two groups, the first with
scores up to 18 and the second one with scores of 19 or over, we
found the following distribution: (1) scores up to 18: 54.5% fe-
males and 45.5% males; and (2) scores of 19 or over: 72.3% fe-
males and 27.7% males. These data are represented in Figure.

Discussion
This total mean score (13.0) found in the study was greater

than the rates found in the literature and in researches using
the same instrument. Finch Jr. et al35 in the US, obtained the
total mean score of 9.65 in 1,463 students aged 7 to 16 and
Smucker et al34 in the US, found a total mean score of 9.09 in
1,252 students aged 8 to 16, whereas Reynolds et al36 in the US,
found mean scores of 9.00 in females and of 7.82 in males in 166
students aged 9 to 12. We should stress that these studies
included participants younger than 10, what can alter the rates

Figure - Gender distribution vs. cut-off score
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downwards, partially justifying the difference found with the
current study. In the research of Chartier & Lassen31 in the US,
in 792 students aged 13 to 18, the total mean score was 9.10,
again smaller than ours. Although there are few studies report-
ing total mean scores with the CDI scale, we noticed that the
mentioned researches were all done in the US and showed some
homogeneity in their results, always smaller than those found
in the current study, what allows us to suppose that there are
cultural differences involved in these different results.

The rate of depressive symptoms of 20.3% found in our study,
with the cut-off of score 19, is greater than that reported in the
study of Doerfler et al32 in the US, which amounted to 10%, among
1,207 students aged 10 to 18; and to that of Chartier & Lassen31 in
the US, of 8.3%. Other researchers using different cut-off scores
obtained the following results: Reinherz et al29 in the US, found a
rate of 21% in 378 students aged 13 to 16, with the cut-off score of
12. Charman6 in Britain obtained a rate of 8% in 286 students aged
12 to 13, with the cut-off score of 15. Donnelly39 in Northern Ire-
land, in 887 students, aged 11 to 15, with the cut-off score of 13,
found results of 26.8% whereas with the cut-off score of 17 the
results were of 11.6%. Curatolo38 in Brazil, studying 578 students
aged 7 to 12, with the cut-off score of 17 obtained a rate of 21.2%
(greater than the study of Northern Ireland). Applying to this study
the similar cut-off score of 17, we obtained a rate of 28.5%, that,
respecting the difference in the age group studied by Curatolo38

also in Brazilian students, could suggest a similarity in results.
Moreover, using the cut-off score of 25, the result found was 7.1%,
inferior to that found in the Egyptian study30 (10.25%). The rates of
depressive symptoms of this study are greater than those of the
US with the same participants and cut-off scores, although inferior
to that of Egypt and similar to the other Brazilian study. It is remark-
able the existence of few researches using the cut-off score of 19,
as recommended by Kovacs.33

There was no statistically significant difference in the age
factor, although we found an upward trend in the rate of symp-
toms as age rises, from 10 to 15 years old, and we observed a
decrease in the two greatest age groups (16 and 17). Articles on
the prevalence of depressive disorders in adolescents did not
find a statistically significant difference in different age
groups,4,16 therefore, they presented results similar to our re-
search. Review studies that refer to the rate of depressive dis-
orders and to the relationship with age, stated that rates in-
crease from childhood to adolescence.5,7,9,12,13 Besseguini1 says
that the increase starts at 9 years old, age group that was not
included in the current study, what could indicate that the in-
crease in the rates of depressive symptoms starts before 10
years old. Regarding the studies with the CDI, five of them
(three in the US, one in Brazil and one in Egypt) did not find, as
well as the current research, statistically significant difference
in the age factor,30-32,37,40 against two (one in the US and one in
Northern Ireland) with statistically significant difference,35,39 and
one study (in the US) that found greater rates in the lowest age
groups.42 This study has also found higher rates of depressive
symptoms in age groups up to 15 years and a decrease in ages
16 and 17, although there was no statistically significant differ-
ence in the age factor. Therefore, the age factor in adolescent
depression is, according to what was observed in the data pre-

sented, still a controversial issue and open to further research.
As for the gender distribution in adolescence, in review

articles, ten authors report greater rates for females, varying
from two up to five females for each male,1,2,5,7,10,11,13,14,21,43 re-
sult found in the current study up to the age of 16. However,
Bandim et al20 describe that the rates are the same and Pataki
& Carlson12 say that the gender distribution is not well de-
fined. Research articles about depressive disorders mention
unequal results, as Larsson et al4 and Garrison et al15 obtained
equal rates between females and males, whereas Kessler &
Walters16 and Olsson & von Knorring19 found higher rates in
females compared to males; finally, Anderson et al27 and Gar-
rison et al25 obtained higher rates in males. Of the researches
using the CDI, eight (five in the US, two in Brazil and one in
Egypt) found equal results for males and females,6,30-32,34,36-38

but Finch Jr. et al35 (in the US) found predominance of males
and Reinherz et al29 (in the US) and Donnelly39 (in Northern
Ireland) found predominance of females. These results dem-
onstrate that the gender factor, especially when the depres-
sive symptoms are assessed by the CDI, is still an aspect to
be better studied and elucidated. The results of this study
regarding the distribution of depressive symptoms by gen-
der, of 2.6 females for each male, correspond to data in the
literature in review studies and to the findings of some re-
search articles. Nevertheless, results in the group age of 17
years seem to disagree with the general idea that female ado-
lescents have greater prevalence than male adolescents.

Conclusions
The rate of depressive symptoms in adolescent students

in the assessed school was high. There was a significant
predominance of female over male students, in the approxi-
mate ratio of two to three females for each male. Female pre-
dominance reached its highest rate between 12 and 15 years.
It is known that there is a probable increase in the rates of
depressive symptoms in students during the adolescence,
along with age, but it is still not clear at what age this rate
starts to rise.

This research has some limitations. We investigated partici-
pants of one single school, what does not allow us to make
generalizations from the results found making it difficult to gen-
eralize. Adolescents who are not studying in the educational
system were not assessed, as depression in itself results in
impairments and withdrawal from school. Furthermore, we have
not included students below 10 years old, what makes it diffi-
cult to assess more precisely when there is an increase in the
depressive symptoms. The number of participants under 10
was low, and in the age groups 12, 13 and 17, although statisti-
cally acceptable, was also low and we should be cautious in the
interpretation of these results.

It is surprising that the overwhelming majority of the de-
pressed adolescents were not even identified and thus not re-
ferred to treatment.6,26,30,39,44 In the study of Goodyer & Coo-
per45 in England, none of the adolescents identified as having
major depression was referred to treatment or was already be-
ing treated. These data demonstrate even more the relevance of
the issue investigated in our study.
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