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Abstract
Depression is the most important source of disability in adolescents, partially due to its recurrence. There is a lack of studies 
on population-based samples investigating the continuity of depressive symptoms during adolescence. This study evaluates 
depressive symptoms at early adolescence as predictors of depressive symptoms later in adolescence. Urban adolescents 
born in 1990 and enrolled in schools of Porto, Portugal, in 2003–2004 (EPITeen study) were evaluated at 13 and 17 years 
(n = 1106, 55.9% females), and completed a questionnaire comprising health behaviors and Beck Depression Inventory II 
(BDI-II) to assess depressive symptoms. A questionnaire on socio-demographic and clinical characteristics was self-reported. 
Regression coefficients (β) and 95% confidence intervals (CI) were estimated using simple linear regression. The prevalence 
of adolescents with depressive symptoms above the cut-off (BDI-II > 13) was 11.9% at 13 years (girls: 17.1%; boys: 5.3%) 
and 10.8% at 17 years (girls: 14.7%; boys: 5.7%). Almost 6% of girls and 2% of boys had BDI-II > 13 at both assessments, 
and 35% of girls and boys with BDI-II > 13 at baseline also had BDI-II > 13 at follow-up. For both genders, depressive 
symptoms at age 13 were independently associated with depressive symptoms at age 17 (girls: β = 0.35, 95% CI 0.28–0.42; 
boys: β = 0.37, 95% CI 0.30–0.44). Depressive symptoms at age 13 were an independent predictive factor for adolescents’ 
depressive symptoms at age 17. The prevalence of adolescents with BDI-II > 13 was higher in females, but the strength of 
this association was similar in both genders, highlighting the heavy burden of depressive symptoms already at an early age, 
among girls and boys.

Introduction

Depression is the most important source of disability within 
individuals with 10–24 years, corresponding to 8% of their 
incident disability-adjusted life-years, partially due to its 
high levels of recurrence [1].

There has been considerable interest in the dimensional 
approach of depression, considering it along a continuum 
of increasing severity [2, 3]. However, there is a lack of 

longitudinal studies on population-based samples investi-
gating depressive symptoms from early to late adolescence, 
and the relevance of these symptoms at early ages needs 
further investigation. The present study evaluates depressive 
symptoms at early adolescence as predictors of depressive 
symptoms later in adolescence, using a prospective 4-year 
follow-up analysis within a population-based cohort.

Methods

Data were collected under the EPITeen study—Epide-
miological Health Investigation of Teenagers in Porto, a 
population-based cohort that recruited adolescents born in 
1990, at public and private schools of Porto, Portugal, during 
2003–2004 [4]. A second evaluation took place when par-
ticipants were on average 17 years. Written informed consent 
was obtained from adolescents and their parents/legal guard-
ians. The study was approved by the Ethics Committee of 
Hospital S. João.
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At the recruitment, 2786 eligible participants were 
identified and 2159 (77.5%) agreed to participate. 4 years 
later, 1716 (79.4%) participants were re-evaluated. We 
excluded 334 due to missing information on depressive 
symptoms at baseline or follow-up and 276 with missing 
data on the other variables considered in this study. The 
final analysis was based on 1106 students.

Depressive symptoms

Beck Depression Inventory—second edition (BDI-II) was 
used to assess depressive symptoms. BDI-II was previ-
ously validated in Portuguese adolescents, and > 13 was 
the cut-off to define adolescents presenting significant 
depressive symptoms [5].

Other co‑variables

Body image was evaluated using the Stunkard figures 
[6]. Body dissatisfaction was defined by the discrepancy 
between the perceived and the ideal figures and its associa-
tion with depressive symptoms was previously described 
in our sample [7]. Adolescents were classified as smokers/
drinkers if they had experimented or smoke/drink regard-
less of the frequency and amount. Parents’ education was 
used as a proxy for socioeconomic status, considering 
the parent with a higher level of education. To evaluate 
parents’ depression, each parent was asked for a previous 
diagnosis of depression. Body mass index (BMI) was clas-
sified according to the BMI percentiles, elaborated by the 
United States Centers for Disease Control and Prevention, 
as overweight/obesity if BMI > 85th percentile.

Data analyses

A post hoc analyses using Dunnett’s C test were made 
to compare BDI-II scores according to the four groups 
of depressive symptoms established (BDI ≤ 13 at 13 and 
17 years, BDI > 13 only at 13 years, BDI > 13 only at 
17 years and BDI > 13 at 13 and 17 years). To evaluate 
the association between the adolescents’ characteristics 
at baseline and depressive symptoms 4 years later, adjust-
ing for potential confounders, regression coefficients (β) 
and 95% confidence intervals (95% CI) were estimated, 
using simple linear regression. The final model included 
the variables parents’ education, parents’ depression, BMI 
and tobacco smoke among girls and parents’ education and 
parents’ depression among boys.

Results

The prevalence of adolescents with BDI-II > 13 was simi-
lar in both assessments and higher among girls: 11.9% at 
13 years (girls: 17.1%; boys: 5.3%) and 10.8% at 17 years 
(girls: 14.7%; boys: 5.7%). About 75% of girls and 90% 
of boys had BDI-II ≤ 13 at both evaluations, and 6% of 
girls and 2% of boys presented BDI-II > 13 both at 13 and 
17 years. Almost 35% of girls and boys with BDI-II > 13 
at baseline also had BDI-II > 13 4 years later. Adolescents 
with significant depressive symptoms at both evaluations 
presented the highest median BDI-II scores at 13 and 
17 years, similar to those presented by the adolescents 
with significant depressive symptoms only at one specific 
moment (Fig. 1).

After adjustment, having depressive symptoms and a 
thin-ideal figure at age 13 were associated with higher 
scores of depressive symptoms at 17 years for both genders 
(Table 1). Among girls, being overweight/obese, reporting 
tobacco smoke and having family history of depression at 
13 years were also associated with higher values on BDI-
II at 17 years.

Discussion

Depressive symptoms at age 13 were an independent pre-
dictive factor for adolescents’ depressive symptoms at 
age 17, reinforcing former research in which adolescent 
depression, and even subthreshold depression, has been 
one of the most significant predictors for later depression 
[3, 8, 9]. Although the prevalence of adolescents with 
BDI-II > 13 was higher among girls, the strength of this 
association was similar in both genders, highlighting the 
heavy burden of depressive symptoms already at an early 
age also among boys.

As previously described, almost 35% of adolescents 
with BDI-II > 13 early in adolescence also presented 
BDI-II > 13 4 years apart [10]. This result could parallel 
a recurrence rate, similar in both sexes, since the length 
of time between the two assessments was long enough 
to minimize the possibility of being measuring the same 
episode of depressive symptoms.

Adolescents with significant depressive symptoms at 
13 and 17 years had the highest median BDI-II scores 
at both assessments. However, their scores were similar 
to those presented by the adolescents with significant 
depressive symptoms only at that specific moment (13 or 
17 years), being likely that the severity of depression is 
not the major determinant of depressive symptoms later. 
Adolescents with BDI-II > 13 only at 13 or 17 years had 
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higher scores of depression at the other moment of evalu-
ation than adolescents presenting always BDI ≤ 13, rein-
forcing the perspective that depressive symptoms do not 
merely indicate benign adolescence, with high levels of 
emotional intensity.

The strength of this prospective study relies on the large 
representative single-age cohort comprising pupils from all 
social classes from a major city. The attrition at follow-up 
was satisfactorily low, but may have caused a slight bias 

as non-participants had a higher prevalence of significant 
depressive symptoms at baseline. We have two assessment 
points 4 years apart, but no information between them. 
Individuals classified as not having significant depressive 
symptoms later in adolescence may have presented it dur-
ing this time.

The findings of our study support being aware to depres-
sive symptoms already at an early phase of adolescence, 
considering target interventions for them.

a Post hoc analyses using Dunne�’s C test indicated that each of the 4 groups was 
significantly different at p≤0.05, except for BDI>13 only at 13 years and BDI>13 at 13 and 17 
years
b Post hoc analyses using Dunne�’s C test indicated that each of the 4 groups was 
significantly different at p≤0.05, except for BDI>13 only at 17 years and BDI>13 at 13 and 17 
years

Boys

Girls

c Post hoc analyses using Dunne�’s C test indicated that each of the 4 groups was 
significantly different at p≤0.05, except for BDI>13 only at 13 years and BDI>13 at 13 and 17 
years
d Post hoc analyses using Dunne�’s C test indicated that each of the 4 groups was 
significantly different at p≤0.05, except for BDI≤13 at 13 and 17 years and BDI>13 only at 13 
years, BDI>13 only at 17 years and BDI>13 at 13 and 17 years

BDI-II
Median (P25-P75)

13 yearsa 17 yearsb

BDI≤13 at 13 and 17 years 3.99 (2.00-6.99) 5.00 (2.00-6.99)
BDI>13 only at 13 years 17.92 (14.99-22.01) 7.35 (3.32-10.00)
BDI>13 only at 17 years 6.99 (3.99-9.01) 18.00 (16.00-22.01)
BDI>13 at 13 and 17 years 20.50 (15.37-27.00) 19.50 (14.99-27.12)

BDI-II
Median (P25-P75)

13 yearsc 17 yearsd

BDI≤13 at 13 and 17 years 3.00 (1.01-5.00) 2.00 (0.00-6.01)
BDI>13 only at 13 years 19.01 (14.99-27.01) 3.99 (3.00-6.01)
BDI>13 only at 17 years 6.01 (3.00-10.00) 18.00 (14.70-22.01)
BDI>13 at 13 and 17 years 27.01 (17.01-31.00) 19.99 (18.00-24.00)

Fig. 1   BDI-II scores at 13 and 17 years (y) according to the longitudinal approach of depressive symptoms, by sex
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