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The main objective of this study was to examine the prevalence of major depressive disorder (MDD)
among adolescents in a city of 200,000 inhabitants using a psychiatric diagnostic tool. We also looked
into how possible internal/external factors may influence prevalence and examined the comorbidity
between MDD and other psychiatric disorders. The study population included 1,238 adolescents in their
final year of secondary education in Sabadell (Barcelona, Spain). A prospective observational study in
two phases: (a) Initial population-based screening using the Beck Depression Inventory (BDI), and (b)
Diagnosis using the Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age
Children (K-SADS) with participants who, according to screening, exhibited significant depressive
symptoms. The Child Behavior Check-list (CBCL) and the State-Trait Anxiety Inventory for Children
(STAIC) were also used in the second phase of the study, which, together with K-SADS, enabled us to
examine the comorbidity of MDD with other disorders. According to the initial screening, 7.92% of
participants exhibited significant depressive symptoms. The results of the diagnostic interviews
showed a prevalence of 1.29% adolescents with MDD. Prevalence was higher in girls (1.92%) than in
boys 0.34%) (p=0.002) and at age 16 or over in both genders (p<0.001). 50% of participants with MDD
presented comorbidity with other psychiatric pathologies. The low prevalence of MDD observed does
not justify generalised screening in adolescents attending school, except in cases of individuals with
significant depressive symptoms.
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INTRODUCTION

Major depressive disorder (MDD) is one of the most disorders observed in primary care settings (Achenbach,
common (15 to 20%) and debilitating psychiatric 1978; Sanz et al., 2003). In children and adolescents,
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depressive disorders are the second most prevalent
diagnosis in Spain, after conduct disorders (Alaéz et al.,
2000). Given the high risk of recurrence and chronicity
associated with MDD, early diagnosis and intervention is
highly =~ recommended to prevent complications
(Fergusson and Woodward, 2002; Lewinsohn et al.,
1999; Pine et al., 1998). In fact, MDD has been identified
as one of the main risk factors for suicide (Ezpeleta et al.,
2008). According to the National Institute of Statistics
(Instituto Nacional de Estadistica, 2008), the total number
of suicides in Spain in 2009 was 3,650, almost 5% of
whom were adolescents. Consequently, suicide has
become the leading external cause of death among
adolescents in Spain.

Epidemiological studies in the field of adolescent MDD
are usually performed using two distinct methodological
approaches: (a) Screening studies, aimed at assessing
the degree of depressive symptoms in a specific
population or (b) diagnostic tools whose purpose is to
estimate the prevalence of MDD using CIE-10
(Organizacion Mundial de la Salud, 1992) or DSM-IV
(American Psychiatric Association, 1994) diagnostic
criteria. Although the optimal strategy for assessing the
prevalence of MDD would be the use of structured
psychiatric diagnostic interviews, current practice favours
the implementation of massive screening of specific
populations. Such massive screening fails to establish
the real prevalence of MDD, and merely offers an
estimation of its risk.

Depression screening studies, also referred to as “risk
screening”, show highly varied results. This may be
attributed to several causes such as: The choice of
diagnostic tool, the different diagnostic criteria applied, or
individual differences among respondents or the
characteristics of the reference population. Investigations
carried out on the epidemiology of adolescent depression
that used self-report questionnaires yield higher rates.
Thus, in a study carried out on a sample of Mexican
adolescents who were administered the Beck Depression
Inventory (BDI) (Beck et al., 1961), the percentage of
participants with significant depressive symptoms was
18.6% (Martinez et al., 2006). Nevertheless, the same
guestionnaire was administered to Argentinean
adolescents, and prevalence reached 25% (Czernik et
al., 2006). Similarly high rates have been reported in
studies from other countries (De la Pefia et al., 1999;
Escriba et al., 2005).

In Spain, the results yielded have been inferior to those
described in these studies: 10.29% of Spanish
adolescents aged 12 to 16 years presented significant
depressive symptoms (Escriba et al.,, 2005). Other
authors, such as Canals et al. (1995) also observed that
hetero-administered screening tools increase specificity
and yield lower percentages. In their study, Canals et al
used the Children's Depression Rating Scale-Revised
(CDRS-R) (Poznanski et al., 1984) and the results
obtained showed that 2.3% of adolescents aged 13 to 14
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years and 3.4% of youths aged 17 and 18 years had
significant depressive symptoms.

On the other hand, diagnostic studies using psychiatric
diagnostic interviews such as the DSM-IV or ICD-10 have
estimated the prevalence of MDD among adolescents in
Spain to be between 2.8 and 5% (Canals et al., 1997;
Ezpeleta et al., 2007). International investigations, such
as the extended meta-analysis by Costello et al. (2006),
who pooled 26 epidemiological studies of adolescent
depression, estimated the prevalence at 5.6%. These
figures are closer to the 5.8% observed in a Swedish
population study carried out by Olsson and Von Knorring
(1999).

Diagnostic tools that examine the entire population of a
city are scarce. In Spain, one of the few examples of
population research was conducted in a small town near
Barcelona, which observed that 5% of 15-year-old
adolescents met the criteria for MDD (Ezpeleta et al.,
2007). Nevertheless, this study presented one limitation;
although it was population-based, the number of
participants was reduced (n=151).

Diagnostic studies identified differences in prevalence
of MDD by sex (Martinez et al, 2006) and age
(Modrzejewska and Bomba, 2009). The incidence of this
psychiatric disorder, similar in primary school-age boys
and girls, tends to increase during adolescence, with a
female/male ratio of 2:1, as demonstrated by De la Pefia
et al. (1999) and Ulloa et al. (2006). Other research
indicated that the proportion of MDD in this age group
was up to 4 times higher in girls than in boys (Olsson and
Von Knorring, 1999). Family history of depression was
reported by Klein et al. (2001) and recent published
studies show relationship between family history of

affective disorders and CBCL to develop
psychopathology in high risk adolescents (Simeonova et
al. (2015).

Furthermore, depressive disorders are frequently

comorbid with other psychiatric conditions. A study in a
community sample performed by Essau (2008) detected
that 58% of depressed adolescents in a community
sample and 63.5% in a clinical sample presented some
disorder comorbid with MDD, based on the computer-
assisted personal interview (CAPI) (Wing et al., 1990).
Greater comorbidity was found between depression and
anxiety disorders. The results showed that 72% of the
community sample and 62 % of the clinical sample
presented comorbid anxiety. Depression was also shown
to be often accompanied by Attention Deficit
Hyperactivity Disorder (ADHD) (Biederman et al., 1996),
and eating disorders which causes high morbidity,
disability and a worse long-term prognosis (Blackman et
al., 2005).

Given the high prevalence of MDD and associated
morbidity, the European Alliance Against Depression
(EAAD) was founded in 2004, and now operates in 18
countries. The aim of this programme is to develop
multilevel interventions to improve the treatment of
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34 centres of obligatory secondary
education (last course; n=2395)
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32 centres agreed to
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A 4
¢ 1238 adolescents ¢ 1017 adolescents
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detection phase

Figure 1. Flowchart of recruitment of participants.

depression and reduce suicidal behaviour (Hegerl et al.,
2008). Prevention and depression early detection in
adolescents are interventions included in this European
program, initiated in Sabadell (Spain) in 2007, with
psychoeducational interventions and screening programs
in secondary schools. The main objective of our
investigation was to examine the prevalence of MDD in
the adolescent population of a city of 200,000 inhabitants
using a psychiatric diagnostic tool. We also aimed to
study the possible differences in prevalence based on
internal (sex, age) and external (family history) factors
and examine the comorbidity of MDD with other
psychiatric disorders.

MATERIALS AND METHODS

Study design and participants

A two-phase prospective observational study: (a) Initial screening
phase, to detect adolescents with significant depressive symptoms;

(b) Diagnostic phase, to determine whether the adolescents at risk
detected in the first phase met the DSM-IV clinical criteria.

The research was carried out in Sabadell, a city of 207,338
inhabitants (Instituto Nacional de estadistica, 2010) located in the
province of Barcelona (Spain). Sabadell has 34 secondary
educational institutions (63.7% of which are state schools and the
rest private with public financial support). Thirty-two (94.1%) of
these schools agreed to take part in our study. A total of 1,238
adolescents in their final year of compulsory secondary education
(15 to 16 years old) in Sabadell (n = 2,395) agreed to participate
(54.9% of adolescents enrolled). The flow chart of participants
included in the study is shown in Figure 1.

Instruments
Depressive symptomatology

The Beck Depression Inventory (BDI): BDI is a 21-item self-
administered screening questionnaire that includes the main
symptoms of depression used as diagnostic criteria in the DSM-IV
(Beck et al., 1961). It is applicable to adolescents from 13 years of
age and allows reliable identification of adolescents who may suffer



from depression. Sanz et al. (2003) validated this tool in a Spanish
population; using 17 points as a cut-off.

Diagnosis of depression and psychiatric comorbidity

Kiddie Schedule for Affective Disorders and Schizophrenia for
School-Age Children (K-SADS): Full interview of K-SADS) is
given in previous study (Kaufman et al., 1997). K-SADS is a semi-
structured interview for children and adolescents aged 6 to 18
years, based on DSM-IV diagnostic criteria (these criteria were not
modified in DSM V). It has been shown to be a valid and reliable
instrument for the cross-sectional and longitudinal evaluation of
psychopathology in children and adolescents, and one of the most
widely used in children and youth research. The Spanish version
was adapted and validated by Ulloa et al. (2006).

Complementary scales

The parents’ version of the Child Behavior Check-list (CBCL):
CBCL is a self-report instrument designed to assess adaptative
behaviours and problem behaviour in children aged 4 to 18 years
(Achenbach, 1978; Achenbach and Edelbrock, 1985). CBCL is
composed of 113 items classified into two main categories:
Internalising problems (such as anxiety, depression, somatic
complaints and inhibited behaviour) and externalising problems
(such as aggression and dissocial behaviour). It also addresses
social, thought and attention problems. This instrument was
validated by Ezpeleta et al. in a Spanish population (Ezpeleta et al.,
2008).

State-Trait Anxiety Inventory for Children (STAIC) (Spielberger
et al., 1973; Spielberger et al., 1982): STAIC is a self-report
instrument for measuring anxiety in children and adolescents. This
questionnaire was validated for the Spanish population by
Seisdedos (1990). It consists of two 20-item separate scales that
measure State Anxiety (S/A) and Trait Anxiety (T/A).

Procedure

The study was approved by the Clinical Research Ethics Committee
(CEIC) at the Corporacié Sanitaria i Universitaria, Parc Tauli de
Sabadell (CSUPT) and the local Department of Education. A letter
providing information about the study was sent to the Board of
Directors at the 34 secondary education centres in Sabadell. It
included detailed information about the research and the main
objectives of our study and all pupils in their final year of secondary
school were invited to participate in the study. Thirty-two (94.1%) of
these centres agreed to collaborate in the study. Written informed
consent from parents and the explicit assent of adolescents were
required to participate in the study. The youths had the option of
refusing to participate and 54.9% agreed to take part.

The two phases of the study were implemented as scheduled.
The first phase consisted of initial screening to identify adolescents
with significant depressive symptoms, likely to be at risk of MDD.
Between December, 2007 and March, 2008, various (check)
CSUPT investigators visited the collaborating schools to administer
the BDI screening questionnaire. The criterion used to establish
whether a participant was at risk for this pathology was a score
equal or superior to 17 on this instrument. A lower cut off point than
that reported in other studies (cut off 21) was established in order to
increase sensitivity.

Subsequently, participants identified as being at risk were
contacted by telephone to visit the Child and Adolescent Mental
Health Centre in Sabadell (CSMIJ) and participate in the second
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phase of the study: diagnostic detection. Between April and June,
2008, a specially trained clinical psychologist administered the K-
SADS clinical interview to adolescents and their parents in order to
determine whether these adolescents suffered from MDD. A blind
external reviewer assessed the patients to guarantee inter-observer
reliability. Clinical exploration was completed with the administration
of the STAIC to the youths and CBCL to their parents. Patient’s
parents were asked about family story of depression, too. The
information collected from these questionnaires and from K-SADS
allowed us to assess the comorbidity of MDD with other psychiatric
disorders.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) version 17
was used for statistical analysis. A frequency analysis was
performed to study the percentage of risk and prevalence of MDD,
in total and according to certain sociodemographic characteristics
(e.g. sex and age), and determine the rate of comorbid psychiatric
disorders associated with MDD. The chi-square test or Fisher exact
test as appropriate was used to compare proportions in categorical
variables (sex, age groups, family history, comorbid psychiatric
disorders, etc.) and continuous variables were analysed with
Pearson's bivariate correlation. For all statistical analysis
performed, a level of p < 0.05 was considered statistically
significant.

RESULTS
Study population

Of the 1,238 adolescents who took part in the study, 509
were male (41.11%) and 729 female (58.93%). The vast
majority [n=1137 (91.85%)] were 15- or 16-year-olds
(mean age=16.06, SD=0.630). The percentage of
immigrants was 10.8% (n=134) and grade repeaters in
any academic course accounted for 19.46% (n=236).
Further details are shown in Table 1.

Prevalence of disorder in

adolescents

major depressive

The initial screening showed that 7.92% of the
participants (95% Confidence Interval=6.54 to 9.56%, n=
98) were at risk for depression (BDI = 17). The
percentage of risk was higher in girls (10.28%) than in
boys (3.54%) (x*=19.59, p=0.001, OR=3.12, 95%
Cl=1.8419 to 5.29) without differences by age (x?=0.03,
p=0.874). Of these 98 adolescents, 68 attended the
interview in the second phase of the study.

After completion of both phases of the study,
prevalence of MDD in the adolescent population of
Sabadell was estimated at 1.29% [95% Cl= 0.80% to
2.09% (n=16)] (Table 2).

The statistical data shown in Table 2 indicate there was
a significant difference in the prevalence of MDD by sex
and age, but not according to family history of
depression. Thus, the prevalence of MDD was almost 5
times higher in girls (1.92%) than in boys (0.39%)
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Table 1. Sociodemographic characteristics of study population

Sociodemographic

Study population (n=1238)

characteristics Count Percentage
Sex
Men 509 41.11
Women 729 58.89
Birth place
Catalonia 1104 89.17
Others Spanish communities 26 2.1
Abroad 108 8.7
School type
State 735 59.36
State subsidised 503 40.63
Age (years)
15 690 55.74
16 or above 527 44.26
Repeater
Non repeater 977 80.54
Repeater 236 19.46
Table 2. Risk of depression and MDD among Spanish adolescents.
Phase n Tools Risk of depression MDD Anxiety CBCL
Lt phase: 1238 BDI 7.92%
screening
K-SADS 41.94 (m)
. Associated scale
3;‘;22;?' 98 :iﬁ:gﬁ 1209 0™ I (somatic
complaints)
CBCL

(OR=0.202; 95% CI= 0.046 to 0.892) and in adolescents
aged 16 and older (2.74%) than in 15-year olds (0.14%)
(OR=0.050 to 95%; CI=0.07 to 0.376).

Comorbidity with other psychopathological disorders

The K-SADS diagnostic interview showed that 50% of
individuals diagnosed with MDD had other comorbid
psychiatric disorders (Table 3). Significant differences
were found between adolescents with MDD and those
without. Adolescents with MDD presented comorbidity
mainly with eating disorders, followed by anxiety
disorders, ADHD and tic disorder.

Regarding the linear association between the variables
measured in the questionnaires, BDI scores for
depressive symptoms were positively associated with
scales of trait anxiety (STAIC T/A; r=0.319* p=0.039)
and state anxiety (STAIC S/A; r=0.326, p=0.034). Thus,
adolescents  with  high scores in depressive
symptomatology presented high levels of trait and state

anxiety. Depressive symptoms evaluated with the BDI
positively associated with scale 2 of the CBCL (somatic
complaints) (r=0.262, p =0.047) but no linear association
was found between the other subscales of this instrument
(Table 4).

DISCUSSION

A total of 1.29% (95% CI=0.80% to 2.09%) of the
adolescent in our sample presented MDD. This
prevalence is slightly lower than that observed in
previous Spanish studies, such as that performed by
Canals et al. (1997) who estimated the prevalence of
adolescent depression at 2.4%, according to Schedules
for Clinical Assessment in Neuropsychiatry (SCAN)
(Wing et al, 1990). These discrepancies may be
explained by the fact that their study was conducted on a
random sample of subjects aged 17 to 18 years, whereas
the students recruited for our study were younger (15 to
16 years), as well as the use of a different diagnostic
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Table 3. Prevalence of major depressive disorder by sex, age and family history.

Stud lati
Sociodemographic udy population

Participants with

29 (n=1238) major depressive disorder (n=16)
characteristics ch oR
; Frequency Pearson’s Chi-square
of interest
Count Percentage ® Percentage (x) / Fisher Test p (CI 95% for OR)
Sex
Men 509 41.11 2 0.39 0.202(0.046 to
Women 729 58.89 14 1.92 5.466 0.019 0.892)
Age
15 690 55.74 1 0.14 - 0.000 0.050
216 years 527 44.26 15 2.74 ' (0.007 to 0.376)

Table 4. Psychiatric comorbidity of major depressive disorder in adolescents interviewed.

Participants with MDD

Participants without MDD

e S S
Frequency (f) Percentage Frequency (f) Percentage q X
Any psychiatric disorder 8 50.00 13 25.00 5.448 1 0.020

MDD: Major depressive disorder.

instrument. Despite these differences, both studies seem
to indicate that the prevalence observed in Spain is far
from the estimated 5.6% of young 13- to 18-year-old
Americans, according to an exhaustive meta-analysis by
Costello et al (2006), and the 5.8% obtained in Sweden
(Olsson and Von Knorring, 1999).

Although the prevalence of depression in Spain has
been found to be lower than in other countries, it should
not be overlooked that 7.92% (95% 1C=6.54% to 9.56%)
of participants presented important depressive
symptoms, though only a minority met the diagnostic
criteria for MDD. These values are intermediate between
the 3.4% observed by Canals et al. (1995) according to
CDRS-R scores (Poznanski et al., 1984) and the 10%
estimated by other studies performed in Spain (Escriba et
al., 2005) and the USA (Bazargan-Hejazi et al., 2010).
Factors like family structures in our country and primary
care training in mental health could differences.

Detecting depression in children is a difficult task as,
unlike externalising disorders, depressive symptoms are
often unrecognised by others and rarely the main reason
for seeking help. Nevertheless, early identification of
these adolescents is fundamental as it allows early
intervention and, consequently, a reduction in the
chronicity of the pathology and effective prevention of
suicidal behaviours. We should bear in mind that
depression is the second most common risk factor for
suicide in adolescents (the first is a previous suicide
attempt) , and that depressed adolescents are more likely
to attempt suicide than non-depressed subjects
(Simeonova et al., 2015).

Having established the prevalence of MDD in our study

population, we sought to determine whether this
prevalence was different according to certain internal
(sex and age) and external (family history of depression)
variables. With regard to differences by sex, we found
1.92% of girls and 0.34% of boys were diagnosed with
MDD. These results coincide with most epidemiological
studies published that observed a higher prevalence of
depression in female subjects (Canals et al., 1997,
Martinez et al., 2006; Poznanski et al., 1984). Indeed,
certain pubertal factors (such as increases in sex steroid
hormones) have been associated with the increase of
depression rates among girls (Costello et al., 2006). The
prevalence of MDD increases dramatically from the age
of 16 years. This may be explained by the fact that
adolescents gradually undergo a process of complex
physical, psychological, cognitive and sociocultural
changes. Adolescents are thus forced to develop
strategies to cope with such important challenges and
allow them to build a sense of identity, autonomy and
achieve personal and social success. Failure to meet
these needs may lead to various psychiatric problems
(Blum, 2000). In Spain, 16 years old is the start of the
working age and it could be another factor to explain this
ratio. Finally, unlike the findings of Klein et al. (2001), the
adolescents with MDD assessed in our study did not
have a family history of depression.

The high comorbidity of MDD (50%) in our study is
similar to that obtained in an English study in which 58%
of depressed adolescents included in a community
sample presented other psychiatric disorders (Essau,
2008). Other studies Biederman et al., 1995; Biederman
et al., 1996; Czernik et al., 2006; De la Pefia et al., 1999;
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Essau, 2008 have also shown that adolescents with MDD
presented a higher percentage of psychiatric disorders
than non-depressive adolescents. Eating and anxiety
disorders were the two most frequently associated
disorders, in agreement with the study by Czernik et al.
(2006)

To the best of our knowledge, this is one of the first
epidemiological studies on depression performed in
Spanish adolescents. The results obtained have allowed
us to determine the prevalence and degree of depression
in 15 to 16 year olds, which is slight lower than in
previous studies.

In conclusion, our study found that although a high
percentage of adolescents were at risk of developing
depression (7.92%; 95% CI=6.54 to 9.56%), only 1.29%
(95% CI=0.80 to 2.09%) of the study population met the
diagnostic criteria for MDD. This disorder was more
frequent in girls and in youths over 16 years of age and
presented high comorbidity with other psychiatric
disorders. Specific screening is recommended for
students with depressive symptoms in the school
environment. Thus, the training of health and education
professionals is vital to improve the identification of signs
and symptoms of depression in adolescents. Using
screening questionnaires like the BDI can facilitate early
detection of MDD in youth and allow initiation of
treatment in the early stages of the disorder to reduce the
recurrence, chronicity and morbidity associated with
depression in adolescents, especially suicide behaviours
prevention.

Limitations

Despite the strengths of our study, especially with respect
to specific data on 15/16-year-olds, there are some
limitations which should be outlined. The refusal rates in
the screening period (45%) and in the second phase
(33%) are higher than expected and the prevalence of
depression may have been partially underestimated.
Furthermore, we are the sole psychiatry department in
our health area, so if patients with depressive symptoms
are missed in this period, they would be detected by
primary care or school nurses and referred to our
department for treatment.

Another limitation of our study is that we did not use
structured tools to identify participants’ family history,
which may explain why we were not able to replicate the
association found in the literature. While the use of these
tools is desirable and recommended for future studies, it
was reluctantly decided that due to the size of the
population of our catchment area and the limited
psychiatric services available, administration of these
instruments would not have been practical within the
study time frame.

Further studies are required to corroborate these
results and determine with greater accuracy where
resources can best be employed to improve the

effectiveness and focus of interventions designed for
adolescents at risk of MDD.
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