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Abstract: Background: This study analyzes the relationship between depression and anxiety levels
and positive and negative affect, self-esteem, and perceived social support from family and friends in
an early and middle adolescent sample. These are psychological variables that are often associated
with the prediction of emotional disorders, especially depression. Methods: Participants (N = 467)
were a representative sample of this group of adolescents and were recruited from schools in the city
of Concepción, Chile. Part of the sample (N = 177) was assessed three additional times—at one-, two-,
and four-month intervals. Results: Results showed a practical stability of all measures across the four
intervals, with no significant differences between sexes. Anxiety and depression displayed a similar
pattern of significant relationships with affectivity, self-esteem, and social support. Depression had
a higher correlation coefficient (−0.47) with positive affect, and so did anxiety with negative affect
(0.58). Conclusions: Taking into account 23 initial scores on affectivity, self-esteem, and social support
in predicting both depression and anxiety scores at one-month, two-month, and four-month intervals,
positive affect was present in three regression analyses, predicting depression scores; negative affect
was present in anxiety scores. Results are discussed according to previous findings, as well as the
tripartite model.
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1. Introduction

Emotional disorders, which are mainly characterized by depression and anxiety, are a highly
prevalent group of disorders in individuals’ life spans [1]. The prevalence of mental disorders among
children and adolescents ranges between 13% and 14%, and depression (2.6%) and anxiety (6.5%) are
some of the most frequent disorders [2]. Moreover, depression and anxiety are highly comorbid in
childhood and adolescence, where they frequently share a single cluster [3]. In Chile, the prevalence of
mental disorders in the child–adolescent population is high. In fact, data show a 38.3% prevalence
rate of mental disorders in children and adolescents between 4 and 18 years old. Of these, 22.5% are
considered to be severe. The most common mental disorders are disruptive ones, followed by anxiety
disorders and depressive disorders [4].

The stability of anxiety and depression problems seems to be associated with age. In fact, anxiety
disorders exhibit a U-shaped pattern, with a high prevalence during childhood, which decreases in
early adolescence and increases during middle and late adolescence [5]. Depressive disorders have
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been found to progressively increase in the transition from childhood to late adolescence, showing a
linear pattern that is more marked in females [6].

The impact of these disorders is considerable: according to the Disability-Adjusted Life Years
(DALYs), depression and anxiety are among the 10 most prevalent diseases of young people from
10 to 24 years old [7], and depression has a particularly prominent impact in the DALYs of young
females [8]. Besides, the onset of these problems in adolescence is a risk factor for the development of
mental disorders during adulthood [8].

Many risk factors for emotional disorders have been proposed from several different points of
view. In this regard, a vast group of variables has been listed, including biological, temperamental,
psycho-social, socio-contextual, and environmental ones [9–11]. The specific impact of these variables
and their differential participation in predicting depression and anxiety disorders are still the subject of
research controversies [11].

Beyond biological, environmental, and temperamental variables, a group of psychosocial variables
have consistently been found to predict depression in childhood and adolescence. Regarding psychological
variables, affectivity has been found to be a predictor of emotional disorders, as pointed out by the
tripartite model [12]. It is well-established that emotional expressions are more intense and unstable
among young people, particularly in the first few years of adolescence [13]. The absence of adaptive
emotional control resources and the use of maladaptive strategies to cope with these emotional levels
have been associated with the onset of emotional disorders in adolescence [14]. According to emotional
valence, positive affect has been negatively associated with depressive mood levels, and negative affect
has been positively associated with both depression and anxiety levels [15–17].

Self-esteem has also been found to be a relevant psychological variable. Low self-esteem has been
associated with anxiety [18] and depression [19]. This association has been postulated (i) as a reciprocal
relationship [20]; (ii) as a vulnerability condition for emotional disorders, especially depression [21];
and (iii) as a consequence of depressive states, playing a symbiotic role because, in turn, low self-esteem
increases depression levels [22]. By contrast, high self-esteem has shown to be a protective factor for
the development of mental disorders [23].

As regards social-family factors, social interaction and social support—including perceived social
support have been found to be closely related to anxiety and depression problems [24–27]. Inadequate
relationships between parents and their adolescent children (e.g., such as if they perceive their parents
are using emotional manipulation strategies) have been found to be associated with the development
of emotional disorders in adolescents [28]; conversely, adequate peer relationships and family care
have been found to be conditions that support suitable emotional development [24]. Indirectly, social
support can also prevent emotional problems by promoting self-concept and self-esteem [29].

We considered the previous data and the importance of certain psychosocial factors in the stability
of depression and anxiety levels in children and adolescents. Consequently, the present study aimed to
address the inter- and intra-subject stability of depression and anxiety scores, considering affectivity,
self-esteem, and social support levels and addressing these variables simultaneously. To explore
the relationships between these constructs appropriately, we conducted a longitudinal study of a
child-youth sample for four months, with four measurement time-points. We expected these four
measurements to add support to a consolidated prediction model for depression and anxiety levels in
the child-youth population.

2. Materials and Methods

2.1. Participants

An initial representative sample (0.95 confidence level) was recruited from eight schools in the
city of Concepción, Chile. The sample was stratified, considering the three types of schools present
in Chile (i.e., municipal, private subsidized, and private non-subsidized). In these schools (three
municipal (public) schools (37.90%), three private subsidized (29.12%), and two private non-subsidized),
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all students from fourth to eighth grade were invited to participate, and a total of 467 students (50.75%
females, with ages ranging from 8 to 16 years) accepted to participate and were present in the first
measurement. Of this initial sample, only 177 students were present in all four measurements (46.89%
females, with ages ranging from 8 to 15 years). None of the students who agreed to participate dropped
out of the study, but 290 of them did not attend school during the days of the second, third, or fourth
measurement, so their information was not considered in the longitudinal analysis.

Participation was voluntary, and every lead teacher gave written informed consent after being
previously informed of the main aspects of the study. Afterwards, on the first day of application,
students were informed about the type of study that would be conducted and those who agreed to
participate gave written informed consent. This study was approved by the Ethics Committee of the
University of Concepción, Chile (ref. 04112016).

2.2. Instruments

The Hospital Anxiety and Depression Scale (HADS) [30]. In this study, we used a Chilean adaptation
for children and adolescents [31]. This scale was administered to obtain depression and anxiety scores,
taking both as a continuous variable without reference to a diagnostic category. This scale is composed of
14 items rated on a 4-point scale that provide anxiety (seven items) and depression (seven items) scores.
According to data obtained by confirmatory factor analysis (CFA), a two-factor structure of anxiety and
depression showed suitable indexes, with better fit indexes when two items (7 and 8) were removed
(Chi-squared (X2) = 96.86 (p < 0.05), X2/df = 1.86 (df: degrees of freedom), Root mean square error of
approximation (RMSEA) = 0.043, Goodness of fit index (GFI) = 0.993, Adjusted goodness of fit index
(AGFI) = 0.987, Normed fit index (NFI) = 0.899, Non-normed fit index (NNFI) = 0.937, Comparative fit
index (CFI) = 0.950), as observed in previous studies [32,33]. The internal consistencies reached in this
study were α (alpha) = 0.75 for the anxiety subscale, and α = 0.65 for the depression subscale.

The Positive and Negative Affect Schedule (PANAS) [34]. This is a 20-item scale with a 4-point Likert
format in which 10 items measure positive affect (PA) and 10 measure negative affect (NA). A CFA with the
initial sample of this study obtained adequate coefficients for a two-factor structure (X2 = 328.72 (p < 0.05),
X2/df = 2.02, RMSEA = 0.048, GFI = 0.990, AGFI = 0.989, NFI = 0.902, NNFI = 0.937, CFI = 0.947). Internal
consistencies were α = 0.84 for PA, and α = 0.85 for NA. These coefficients were similar to those found in
Chilean adolescent samples [35].

Rosenberg’s Self-esteem Scale (RSES) [36]. This scale provides a general self-esteem score through
a 10-item scale with a 4-point Likert format. Given that there was no adaptation to the Chilean
adolescent population, we conducted a new confirmatory factor analysis (CFA) of the initial sample
of this study. Data supported the single factor structure of the global self-esteem model (X2 = 30.55
(p < 0.05), X2/df = 2.04, RMSEA = 0.047, GFI = 0.998, AGFI = 0.994, NFI = 0.980, NNFI = 0.981,
CFI = 0.990), with better fit indexes when two items (1 and 8) were removed, as they showed a very low
relationship with the rest of the items on the scale. In addition, internal consistency was appropriate
(α = 0.84) and similar to the coefficient found by a previous study in a young Chilean sample [37].

The Multidimensional Scale of Perceived Social Support (MSPSS) [38]. This scale is composed of
12 items that measure three perceived social support scores: support from family, friends (i.e., peers),
and significant others. A CFA obtained adequate fit coefficients for these three factors (X2 = 70.88
(p < 0.05), X2/df = 1.51, RMSEA = 0.046, GFI = 0.991, AGFI = 0.983, NFI = 0.949, NNFI = 0.974,
CFI = 0.982). For the purpose of this research, only scores on support from family and friends were
used. Internal consistencies were identical for both subscales (α = 0.86), in the range of the coefficients
found with Chilean adolescent samples [39].

2.3. Procedure

The fieldwork took place once the Ethics Committee of the University of Concepción had
authorized the study. Eight schools (three municipals, three private subsidized, and two private
non-subsidized) among the total number of schools in Concepción were randomly selected and
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contacted to explain the study and invite them to participate in it. In exchange, each school would
receive general feedback on mental health indicators. Substitute schools were also randomly selected
in case there were any difficulties, but it was not necessary to resort to them. Once the schools
had authorized the participation, an informed consent form was sent to all students’ parents from
fourth to eighth grade. After collecting the informed consent forms, each school assigned one or
more classrooms where the instruments would be applied. On the first day of application, students
whose parents had authorized their participation in the study were informed about its aim and
characteristics (i.e., voluntary and confidential) and asked to sign an informed consent form if they
agreed to participate.

All instruments where administered by graduate students from the University of Concepción and
monitored by the second author of this article. It took around 20 to 40 min to respond to all instruments.

2.4. Data Analysis

As regards descriptive statistics, means and standard deviations of the psychological variables
measured were calculated for the initial early and middle adolescent sample. Data were also calculated
for males and females. Relationship patterns between depression and anxiety scores and the remaining
variables were assessed with the Spearman method. To analyze the stability of measurements,
repeated-measures ANOVAs were applied, comparing the following interval periods: time 1 (initial),
time 2 (one-month), time 3 (two-months), and time 4 (four-months). A step-by-step multiple regression
analysis was used to explore the potential predictor variables of depression and anxiety scores. Scores
on positive affect, negative affect, self-esteem, and support from family and friends were used as
predictor variables for each time-period. The procedure was performed considering intervals of 1, 2,
and 4 months.

3. Results

Descriptive statistics for psychological variables collected from the initial measurement are
summarized in Table 1. As can be observed, we found a slightly higher score in depression compared
to anxiety, higher levels of positive affect compared to negative affect, and higher perceived social
support from family, compared to support from friends. No significant differences between males and
females were found in any of those variables.

Table 1. Descriptive statistics for the total sample and male and female groups collected from the
initial measurement.

Mean SD Mean SD Mean SD

Total sample (N = 467) Males (N = 230) Females (N = 237)
Depression 11.25 3.11 11.30 3.05 11.20 3.17

Anxiety 10.51 3.41 10.37 3.40 10.65 3.41
Positive affect 32.27 5.27 32.43 5.21 32.11 5.33

Negative affect 18.38 5.76 17.90 5.72 18.85 5.76
Self-esteem 24.37 5.13 24.66 4.99 24.08 5.26

Family support 12.80 3.32 13.08 3.01 12.53 3.58
Friend support 11.70 3.46 11.37 3.49 12.02 3.40

Note: SD = Standard deviation.

Regarding the relationship patterns between depression and anxiety levels and affectivity,
self-esteem, and social support, Table 2 shows the Spearman correlation coefficients obtained.
Interestingly, no relationship was found between depression and anxiety scores. The depression
score showed significant and negative correlations with PA, self-esteem, and family/friend support,
and a positive and significant correlation with NA. In this case, the relationship pattern was less
robust than with PA. This pattern was observed in females and males. Yet, considering social support,
females showed a higher negative correlation with family support, and males did with friend support.
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The anxiety score showed some differences with depression score correlation patterns—in this case,
we found higher correlations with PA. Social support reached lower coefficients compared to depression
level, both in males and females, and the correlation between anxiety level and support from friends
did not reach statistical significance in males.

Table 2. Spearman correlation coefficients between (1) depression and anxiety and (2) affectivity,
self-esteem, and social support (n = 467).

Anxiety Positive Affect Negative Affect Self-Esteem Family Support Friend Support

Total sample
Depression 0.07 −0.47 ** 0.19 ** −0.37 ** −0.26 ** −0.30 **

Anxiety — −0.26 ** 0.58 ** −0.35 ** −0.19 ** −0.08
Females

Depression 0.09 −0.50 ** 0.22 ** −0.37 ** −0.30 ** −0.26 **
Anxiety — −0.28 ** 0.60 ** −0.31 ** −0.18 ** −0.14 *
Males

Depression 0.05 −0.44 ** 0.16 * −0.36 ** −0.21 ** −0.34 **
Anxiety — −0.23 ** 0.55 * −0.38 ** −0.20 ** −0.03

Note: ** p < 0.01; * p < 0.05.

Regarding the stability analysis of depression and anxiety scores (and the rest of psychological
variables measured) during the 1-, 2-, and 4-month intervals, we conducted a repeated-measures
analysis of variance. Table 3 summarizes the coefficients found. As shown in the table, this analysis
showed differences only in PA that were marginally significant, with a tendency to decrease at one
month, and stabilized between the third and fourth measurements.

Table 3. Multivariate analysis of variance for depression, anxiety, affectivity, self-esteem, and social
support at the four time-periods (N = 177).

T1 T2
(One-Month)

T3
(Two-Months)

T4
(Four-Months) F η2

Variables Mean SD Mean SD Mean SD Mean SD

Anxiety 10.30 3.31 10.21 3.51 10.60 3.84 10.38 3.84 1.48 0.008
Depressive mood 11.72 2.94 11.62 3.22 11.57 3.36 11.42 3.19 0.63 0.004

Positive affect 32.36 4.97 31.89 5.56 31.63 5.85 31.68 5.65 2.76 * 0.015
Negative affect 17.37 5.15 17.71 5.72 17.54 5.87 17.37 6.01 1.16 0.007

Self-esteem 24.94 4.55 24.62 5.05 24.91 5.44 24.92 5.24 1.44 0.008
Family support 13.11 2.99 12.84 3.05 12.61 3.43 12.70 3.43 0.38 0.006
Friend support 11.65 3.45 11.49 3.60 11.53 3.65 11.46 3.43 2.15 0.012

F: Fisher’s F-test; η2: squared Eta; * p < 0.05.

Taking into account the stability of the measures, a final group of analyses was carried out
to determine the prediction of depression and anxiety scores. Three multiple regression analyses
(step-by-step method) were conducted in order to predict the levels of both depression and anxiety
scores at the 1-, 2-, and 4-month intervals. Because correlational analyses (Table 2) showed significant
coefficients, PA, NA, self-esteem, family support, and friend support were taken as predictive variables,
as they were assessed at the initial time-period. Given that males and females showed a similar pattern
of relationships, we performed the analyses for the whole sample. The summary of these analyses is
shown on Table 4.
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Table 4. Step-by-step multiple regression analyses of depression and anxiety scores in the four time
intervals (n = 177).

B t p 95% C.I. Lower/Upper

Depression: Predictor variables in the 1-month interval

Constant 18.27 9.11 0.000 14.32/22.23
Positive affect −0.17 −3.17 0.002 −0.268/−0.06

Family support −0.26 −3.25 0.001 −0.42/−0.10
Negative affect 0.12 2.70 0.008 0.03/0.21

Depression: Predictor variables in the 2-month interval

Constant 22.96 15.25 0.000 19.99/25.93
Positive affect −0.17 −2.77 0.006 −0.29/−0.05

Self-esteem −0.14 −2.20 0.029 −0.27/−0.02
Family support −0.17 −1.99 0.049 −0.34/0.00

Depression: Predictor variables in the 4-month interval

Constant 20.10 13.95 0.000 17.26/22.95
Positive affect −0.267 −6.09 0.000 −0.36/−0.18

Anxiety: Predictor variables in the 1-month interval

Constant 7.61 4.23 0.000 4.06/11.17
Negative affect 0.40 9.91 0.000 0.32/0.48
Positive affect −0.17 −3.45 0.001 −0.26/−0.07

Friend support −0.26 4.20 0.000 0.14/0.39
Family support −0.15 −2.00 0.047 −0.30/0.00

Anxiety: Predictor variables in the 2-month interval

Constant 7.98 3.43 0.001 3.38/12.57
Negative affect 0.31 5.47 0.000 0.20/.42
Friend support −0.28 3.74 0.000 0.13/0.42

Self-esteem −0.24 −3.56 0.000 −0.37/−0.11

Anxiety: Predictor variables in the 4-month interval

Constant 11.44 4.73 0.000 6.67/16.21
Negative affect 0.27 4.90 0.000 0.16/0.38
Positive affect −0.18 −3.11 0.002 −0.29/−0.06

Note: B = beta coefficient; t: Student’s t; p = probability; C.I. = confidence interval.

The regression analysis for depression levels generated significant models in the 1-, 2-, and 4-month
periods. The 1-month interval model included three steps (F = 23.56, p < 0.05) and explained
approximately 30% of the variance (R2 = 0.28), revealing a function made up of PA in the first place,
followed by family support and NA. The 2-month interval model also included three steps (F = 19.99,
p < 0.05) and explained approximately 25% of the variance (adjusted R2 = 0.25), showing a function
in which Initial PA was the best predictor of depression level, followed by self-esteem and family
support. Finally, the 4-month interval model only included one step (F = 37.09, p < 0.05) and explained
approximately 15% of the variance (adjusted R2 = 0.17), exhibiting a function in which Initial PA was a
predictor of depression score. In all models, the predictor variable that remained constant was PA,
which was negatively associated with depression levels.

As regards anxiety level, the three regression models were also significant. The 1-month interval
model had four steps (F = 46.55, with p < 0.05) and explained approximately 50% of the variance (R2 = 0.51),
indicating a function made up of NA in the first place and followed by PA. The 2-month interval model
had three steps (F = 30.45, p < 0.05) and explained approximately 35% of the variance (R2 = 0.34), showing
a function in which Initial NA was the best predictor of anxiety score, followed by friend support and
self-esteem. Finally, the 4-month interval model had two steps (F = 29,311, with p < 0.05) and explained
approximately 25% of the variance (adjusted R2 = 0.24), revealing a function in which Initial NA was
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the best predictor of anxiety level, followed by PA. In all models, the predictor variable that remained
constant was NA, which was positively associated with anxiety levels.

4. Discussion

The purpose of this study was to identify the predictive value of a group of psychological
variables that are frequently associated with emotional disorders (i.e., depression and anxiety) in
adolescence, namely affectivity, self-esteem, and social support. To do so, an adolescent sample was
followed for four months and assessed four times. These variables showed stability across those four
assessment intervals (except for an interval in which positive affect tended to decrease). Moreover,
correlation coefficients showed a close relationship between (1) affectivity, self-esteem, and social
support, and (2) depression and anxiety scores. Higher coefficients were found between depression
level and positive affect, and also between anxiety level and negative affect. These data were confirmed
with regression analyses, since both affects were the best—and occasionally the only—predictors of
depression and anxiety scores. Although the correlation coefficients between depression and anxiety
scores were positive, they were low. Figure 1 shows the participation of affectivity (positive and
negative), self-esteem, and social support (i.e., from family and friends), counting the times these
variables participated in each of the three regression analyses performed.
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Figure 1. Differential participation of positive affect, negative affect, self-esteem, family support,
and friend support in predicting depression and anxiety scores, taking into account the three multiple
regression analyses.

The analysis of the predictability of depression and anxiety scores revealed that self-esteem and
social support played an unstable role. Self-esteem played a marginal role, as its predictive ability was
observed in two of the six regression analyses performed (and in the 2-month interval). As regards the
theoretical explanation of the relationship between self-esteem and emotional disorders, self-esteem
seems to have a reciprocal relationship with depression and anxiety levels [20] rather than show a
vulnerability state: there were high and significant correlation coefficients between self-esteem, anxiety,
and depression, but self-esteem had scarce participation in predicting these emotional problems.

Social support (i.e., from family and friends) participated in predicting emotional disorders,
but only in the shorter intervals (1 and 2 months) and with a differential pattern—while family
support predicted depression scores, friend support was more present in anxiety scores. This pattern
is difficult to explain because existing data back the negative association between both family and peer
support and emotional disorders, particularly depression level [24]. Interestingly, this differential role
may be justified by a developmental perspective—that is, family support and friend support may
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have a different participation in depression or anxiety scores depending on their relevance at each
developmental stage [26]. However, targeted studies are needed to explain this differential participation
of social support. In addition, perceptual processes can be affected by emotional disorders (especially
depression), so perceived social support may be affected as anxiety and depression scores increase.

Affectivity was the only variable present in all regression analyses. PA was found to predict
depression scores at one month, two months, and four months, and was the first variable in the
regression equation. NA played a similar role in predicting anxiety scores. These results are in line
with the tripartite model [12]. This well-known model postulates that anxiety and depression share
a positive relationship with NA and a negative relationship between depression and PA (identified
as anhedonia). This model has received a broad empirical support, with different types of samples
and at various age stages, including adolescence [40]. The weak relationship between depression and
anxiety scores may challenge the appropriateness of the tripartite model, but these data have also
been obtained by other studies, suggesting that depression and anxiety have different onsets [41].
Nevertheless, two statistical aspects may have altered the real relationship pattern between anxiety
and depression scores: first, the internal consistency of the depression subscale was only moderate;
second, two items of the HADS were removed to improve model fit. Both items were loaded on both
subscales, and this decision may have affected the relationship between subscales.

Specifically in adolescents, low PA, which is mainly associated with depression, has also been
found to be associated with anxiety, and particularly with social anxiety [39]. This is consistent with our
data, in which anxiety level prediction was sustained for both NA and PA. This pattern of affectivity
during adolescence has been supported in longitudinal studies, showing a stable presence of anhedonia
and NA levels associated with emotional disorders. Yet, in the transition to adulthood, negative
affect reflects a declining trajectory and a closer relationship between anhedonia and depression [42].
Moreover, impairments in reward-processing behaviors have been associated with depression and
recovery from it [43,44]. These impairments can be appreciated in an altered brain reward-system
circuitry and may reflect low PA, and ultimately, high NA [45,46].

Overall, our data supported the relevant role of affectivity as the best predictor of depression
(PA) and anxiety scores (NA), according to the tripartite model. Self-esteem partly participated in
predicting emotional problems, which calls into question its role as a predictor in favor of a reciprocal
relationship with anxiety and depression levels. Social support had a more consistent relationship with
emotional disorders, but its presence or absence, depending on the measurement interval, may suggest
a contextual-situational role. Moreover, family support had a stronger relationship with depression
scores, and friend support was more associated with anxiety scores. Taking these data as a whole,
a hypothetical model can be developed, considering that there are “core” variables (such as affectivity)
and “enhancer” variables (such as self-esteem and social support) in predicting emotional disorders.
Yet, a specific design needs to be implemented to test this.

Regarding possible practical or clinical implications, our results suggest the need to consider the
assessment of affectivity development from childhood to early adolescence as a secondary prevention
strategy. If there is inadequate development, for example, with higher levels of negative affect and/or
lower positive affect, psycho-educational programs can be implemented to reach a balanced affectivity
process. In addition, social support (basically from family and friends) and the level of self-esteem can
be explored, because inadequate—or lack of—social support and low self-esteem can increase the risk
of appearance of both depression and anxiety processes when they are present along with unbalanced
affectivity processes. Psycho-educational programs are likely to be particularly useful with the Chilean
child-adolescent population, because of its tendency to have high rates of emotional disorders [4].

This study has several limitations, such as its sample size, which was representative in the initial
measurement but was small to generalize the results obtained. The time intervals were also short
for a longitudinal study. Likewise, the sample was recruited from a non-clinical population, so its
clinical implications must be taken with caution. Given that different developmental stages can lead to
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different results, the middle childhood and adolescence age ranges used in this study are only a part of
the adolescence spectrum.

Future research should consider larger samples—including a clinical sample—and time intervals
that are long enough to make more robust predictions about depression and anxiety in adolescence.
Furthermore, more complex models could be tested, introducing temperamental and environmental
variables and especially variables related to the reward-processing system, because of their relationships
with affectivity.

5. Conclusions

Depression and anxiety levels in an adolescent sample were best predicted by affectivity
(i.e., positive affect in depression and negative affect in anxiety). Social support (i.e., from family
and friends) seemed to play a contextual-situational role in predicting those emotional problems.
Self-esteem exhibited a reciprocal relationship with depression and anxiety.

Author Contributions: Conceptualization, W.P., M.G.-L. and C.O.; methodology, M.G.-L. and C.O.; software,
M.G.-L.; validation, W.P., M.G.-L. and C.O.; formal analysis, W.P. and M.G.-L; research, W.P., M.G.-L. and C.O.;
resources, M.G.-L. and C.O.; data curation, M.G.-L.; writing—original draft preparation, W.P., M.G.-L. and C.O.;
writing—review and editing, W.P.; visualization, W.P., M.G.-L. and C.O.; supervision, W.P. and C.O.; project
administration, W.P. and C.O.; funding acquisition, C.O. All authors have read and agreed to the published version
of the manuscript.

Funding: This research was funded by the National Agency for Research and Development (ANID)/International
Cooperation Program/Projects PAI80160045 & MEC80180087 of the Chilean Ministry of Science, Technology,
Knowledge and Innovation.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Kessler, R.C.; Berglund, P.; Demler, O.; Merikangas, K.R.; Walters, E.E. Lifetime prevalence and age-of-onset
distributions of DSM-IV disorders in the National Comorbidity Survey Replication. Arch. Gen. Psychiatry
2005, 62, 593–602. [CrossRef]

2. Polanczyk, G.; Salum, G.; Sugaya, L.; Caye, A.; Rohde, L. Annual research review: A meta-analysis of the
worldwide prevalence of mental disorders in children and adolescents. J. Child Psychol. Psychiatry 2015, 56,
345–365. [CrossRef]

3. Essau, C.A.; de la Torre-Luque, A. Comorbidity profile of mental disorders among adolescents: A latent
class analysis. Psychiatry Res. 2019, 278, 228–234. [CrossRef]

4. Vicente, B.; Saldivia, S.; de la Barra, F.; Kohn, R.; Pihan, R.; Valdivia, M.; Rioseco, P.; Melipillán, R.
Prevalence of child and adolescent mental disorders in Chile: A community epidemiological study. J. Child
Psychol. Psychiatry 2012, 53, 1026–1035. [CrossRef]

5. Copeland, W.E.; Angold, A.; Shanahan, L.; Costello, E.J. Longitudinal patterns of anxiety from childhood
to adulthood: The great smoky mountains study. J. Am. Acad. Child Adolesc. Psychiatry 2014, 53, 21–33.
[CrossRef]

6. Hankin, B.L.; Young, J.F.; Abela, J.R.; Smolen, A.; Jenness, J.L.; Gulley, L.D.; Technow, J.R.; Gottlieb, A.B.;
Cohen, J.R.; Oppenheimer, C.W. Depression from childhood into late adolescence: Influence of gender,
development, genetic susceptibility, and peer stress. J. Abnorm. Psychol. 2015, 124, 803–816. [CrossRef]

7. GBD 2017 Child and Adolescent Health Collaborators. Diseases, injuries, and risk factors in child and
adolescent health, 1990 to 2017: Findings from the global burden of diseases, injuries, and risk factors 2017
study. JAMA Pediatr. 2019, 173, e190337.

8. Mokdad, A.H.; Forouzanfar, M.H.; Daoud, F.; Mokdad, A.A.; Bcheraoui, C.E.; Moradi-Lakeh, M.; Kyu, H.H.;
Barber, R.M.; Wagner, J.; Cercy, K.; et al. Global burden of diseases, injuries, and risk factors for young
people’s health during 1990–2013: A systematic analysis for the Global Burden of Disease Study 2013. Lancet
2016, 387, 2383–2401. [CrossRef]

9. Schaakxs, R.; Comijs, H.C.; van der Mast, R.C.; Schoevers, R.A.; Beekman, A.T.F.; Penninx, B. Risk factors for
depression: Differential across age? Am. J. Geriatr. Psychiatry 2017, 25, 966–977. [CrossRef]

http://dx.doi.org/10.1001/archpsyc.62.6.593
http://dx.doi.org/10.1111/jcpp.12381
http://dx.doi.org/10.1016/j.psychres.2019.06.007
http://dx.doi.org/10.1111/j.1469-7610.2012.02566.x
http://dx.doi.org/10.1016/j.jaac.2013.09.017
http://dx.doi.org/10.1037/abn0000089
http://dx.doi.org/10.1016/S0140-6736(16)00648-6
http://dx.doi.org/10.1016/j.jagp.2017.04.004


Int. J. Environ. Res. Public Health 2020, 17, 6984 10 of 11

10. Schubert, M.; Hegewald, J.; Freiberg, A.; Starke, K.R.; Augustin, F.; Riedel-Heller, S.G.; Zeeb, H.; Seidler, A.
Behavioral and emotional disorders and transportation noise among children and adolescents: A systematic
review and meta-analysis. Int. J. Environ. Res. Public Health 2019, 16, 3336. [CrossRef]

11. Rapee, R.M.; Oar, E.L.; Johnco, C.J.; Forbes, M.K.; Fardouly, J.; Magson, N.R.; Richardson, C.E. Adolescent
development and risk for the onset of social-emotional disorders: A review and conceptual model.
Behav. Res. Ther. 2019, 123, 103501. [CrossRef]

12. Clark, L.A.; Watson, D. Tripartite model of anxiety and depression: Psychometric evidence and taxonomic
implications. J. Abnorm. Psychol. 1991, 100, 316–336. [CrossRef]

13. Bailen, N.H.; Green, L.M.; Thompson, R.J. Understanding emotion in adolescents: A review of emotional
frequency, intensity, instability, and clarity. Emot. Rev. 2019, 11, 63–73. [CrossRef]

14. Compas, B.E.; Jaser, S.; Bettis, A.H.; Watson, K.H.; Gruhn, M.A.; Dunbar, J.P.; Williams, E.; Thigpen, J.C.
Coping, emotion regulation, and psychopathology in childhood and adolescence: A meta-analysis and
narrative review. Psycholl. Bull. 2017, 143, 939–991. [CrossRef]

15. Chorpita, B.F. The tripartite model and dimensions of anxiety and depression: An examination of structure
in a large school sample. J. Abnorm. Child Psychol. 2002, 30, 177–190. [CrossRef]

16. Jacques, H.A.K.; Mash, E.J. A test of the tripartite model of anxiety and depression in elementary and high
school boys and girls. J. Abnorm. Child Psychol. 2004, 32, 13–25. [CrossRef]

17. Tonnsen, B.L.; Malone, P.S.; Hatton, D.D.; Roberts, J.E. Early negative affect predicts anxiety, not autism,
in preschool boys with fragile X syndrome. J. Abnorm. Child Psychol. 2013, 41, 267–280. [CrossRef]

18. Yahia, S.; El-Hadidy, M.A.; El-Gilany, A.H.; Anwar, R.; Darwish, A.; Mansour, A.K. Predictors of anxiety
and depression in Egyptian thalassemic patients: A single center study. Int. J. Hematol. 2013, 97, 604–609.
[CrossRef]

19. Masselink, M.; Van Roekel, E.; Oldehinkel, A. Self-esteem in early adolescence as predictor of depressive
symptoms in late adolescence and early adulthood: The mediating role of motivational and social factors.
J. Youth Adolesc. 2018, 47, 932–946. [CrossRef]

20. Orth, U.; Robins, R.W. Understanding the link between low self-esteem and depression. Curr. Dir. Psychol. Sci.
2013, 22, 455–460. [CrossRef]

21. Zeigler-Hill, V. The connections between self-esteem and psycho-pathology. J. Contemp. Psychother. 2011, 41,
157–164. [CrossRef]

22. Shahar, G.; Davidson, L. Depressive symptoms erode self- esteem in severe mental illness: A three-wave,
cross-lagged study. J. Consult. Clin. Psychol. 2003, 71, 890–900. [CrossRef]

23. Arslan, G. Psychological maltreatment, emotional and behavioral problems in adolescents: The mediating
role of resilience and self-esteem. Child Abuse Negl. 2016, 52, 200–209. [CrossRef]

24. Gariépy, G.; Honkaniemi, H.; Quesnel-Vallée, A. Social support and protection from depression: Systematic
review of current findings in Western countries. Br. J. Psychiatry. 2016, 209, 284–293. [CrossRef]

25. Mendle, J. Why puberty matters for psychopathology. Child Dev. Perspect. 2014, 8, 218–222. [CrossRef]
26. Van Harmelen, A.L.; Gibson, J.L.; St Clair, M.C.; Owens, M.; Brodbeck, J.; Dunn, V.; Lewis, G.; Croudace, T.;

Jones, P.B.; Kievit, R.A.; et al. Friendships and family support reduce subsequent depressive symptoms in
at-risk adolescents. PLoS ONE. 2016, 11, e0153715. [CrossRef]

27. Wang, Q.F.; Hay, M.; Clarke, D.; Mehanem, S. The prevalence and predictors of anxiety and depression in
adolescents with heart disease. J. Pediatr. 2012, 161, 943–946. [CrossRef]

28. León-del-Barco, B.; Mendo-Lázaro, S.; Polo-del-Río, M.I.; López-Ramos, V.M. Parental psychological control
and emotional and behavioral disorders among spanish adolescents. Int. J. Environ. Res. Public Health. 2019,
16, 507. [CrossRef]

29. Sebastian, C.; Burnett, S.; Blakemore, S.-J. Development of the self-concept during adolescence.
Trends Cogn. Sci. 2008, 12, 441–446. [CrossRef]

30. Zigmond, A.S.; Snalth, R.P. The hospital anxiety and depression scale. Acta Psychiatr. Scand. 1983, 67, 361–370.
[CrossRef]

31. Gonzalez-Loyola, M.; Oyanadel, C.; Peñate, W. Adaptation and factor structure of the Hospital Anxiety And
Depression Scale on chilean children and adolescents. Rev. Latinoam. Psicol. 2020, 52, 63–70.

32. Chan, Y.F.; Leung, D.Y.; Fong, D.Y.; Leung, C.M.; Lee, A.M. Psychometric evaluation of the Hospital Anxiety
and Depression Scale in a large community sample of adolescents in Hong Kong. Qual. Life Res. 2010, 19,
865–873.

http://dx.doi.org/10.3390/ijerph16183336
http://dx.doi.org/10.1016/j.brat.2019.103501
http://dx.doi.org/10.1037/0021-843X.100.3.316
http://dx.doi.org/10.1177/1754073918768878
http://dx.doi.org/10.1037/bul0000110
http://dx.doi.org/10.1023/A:1014709417132
http://dx.doi.org/10.1023/B:JACP.0000007577.38802.18
http://dx.doi.org/10.1007/s10802-012-9671-2
http://dx.doi.org/10.1007/s12185-013-1322-z
http://dx.doi.org/10.1007/s10964-017-0727-z
http://dx.doi.org/10.1177/0963721413492763
http://dx.doi.org/10.1007/s10879-010-9167-8
http://dx.doi.org/10.1037/0022-006X.71.5.890
http://dx.doi.org/10.1016/j.chiabu.2015.09.010
http://dx.doi.org/10.1192/bjp.bp.115.169094
http://dx.doi.org/10.1111/cdep.12092
http://dx.doi.org/10.1371/journal.pone.0153715
http://dx.doi.org/10.1016/j.jpeds.2012.04.010
http://dx.doi.org/10.3390/ijerph16030507
http://dx.doi.org/10.1016/j.tics.2008.07.008
http://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x


Int. J. Environ. Res. Public Health 2020, 17, 6984 11 of 11

33. Mihalca, A.M. Psychometric properties of the Hospital Anxiety and Depression Scale in Romanian adolescents.
Rom. J. Appl. Psychol. 2014, 16, 25–32.

34. Watson, D.; Clark, L.A.; Tellegen, A. Development and validation of brief measures of positive and negative
affect: The PANAS scales. J. Pers. Soc. Psychol. 1988, 54, 1063–1070.

35. Vera-Villaroel, P.; Urzúa, A.; Jaime, D.; Contreras, D.; Zych, I.; Celis-Atenas, K.; Silva, J.R.; Lillo, S. Positive and
Negative Affect Schedule (PANAS): Psychometric properties and discriminative capacity in several Chilean
samples. Eval. Health Prof. 2019, 42, 473–497.

36. Rosenberg, M. Society and the Adolescent Self-Image; Princeton University Press: Princeton, NJ, USA, 1965.
37. Rojas-Barahona, C.A.; Zegers, B.; Förster, M. La escala de autoestima de Rosenberg: Validación para Chile en

una muestra de jóvenes adultos, adultos y adultos mayores [Rosenberg self-esteem scale: Validation in a
representative sample of Chilean adults]. Rev. Med. Chil. 2009, 137, 791–800.

38. Zimet, G.D.; Dahlem, N.W.; Zimet, S.G.; Farley, G.K. The multidimensional scale of perceived social support.
J. Pers. Assess. 1988, 52, 30–41.

39. Mosqueda, A.; Mendoza, S.; Jofré, V.; Barriga, O. Validez y confiabilidad de una escala de apoyo social
percibido en población adolescente [Validity and reliability of a scale of perceived social support in adolescent
population]. Enferm. Glob. 2015, 39, 125–136.

40. Anderson, E.R.; Hope, D.A. A review of the tripartite model for understanding the link between anxiety and
depression in youth. Clin. Psychol. Rev. 2008, 28, 275–287.

41. Haraden, D.A.; Mullin, B.C.; Hankin, B.L. Internalizing symptoms and chronotype in youth: A longitudinal
assessment of anxiety, depression and tripartite model. J. Psychiatry Res. 2019, 272, 797–805.

42. Conway, C.C.; Zinbarg, R.E.; Mineka, S.; Craske, M.G. Core dimensions of anxiety and depression change
independently during adolescence. J. Abnorm. Psychol. 2017, 126, 160–172. [CrossRef]

43. Halahakoon, D.C.; Kieslich, K.; O’Driscoll, C.; Nair, A.; Lewis, G.; Roiser, J.P. Reward-processing
behavior in depressed participants relative to healthy volunteers: A Systematic Review and Meta-analysis.
JAMA Psychiatry 2020. [CrossRef]

44. Vázquez, F.L.; López, L.; Blanco, V.; Otero, P.; Torres, A.J.; Ferraces, M.J. The impact of decreased environmental
reward in predicting depression severity in caregivers. An. Psychol. 2019, 35, 357–363.

45. Corral-Frias, N.S.; Nadel, L.; Fellous, J.M.; Jacobs, W.J. Behavioral and self-reported sensitivity to reward are
linked to stress-related differences in positive affect. Psychoneuroendocrinology 2016, 66, 205–213. [CrossRef]

46. Forbes, E.E.; Hariri, A.R.; Martin, S.L.; Silk, J.S.; Moyles, D.L.; Fisher, P.M.; Brown, S.M.; Ryan, N.D.;
Birmaher, B.; Axelson, D.A.; et al. Altered striatal activation predicting real-world positive affect in
adolescent major depressive disorder. Am. J. Psychiatry 2009, 166, 64–73. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1037/abn0000222
http://dx.doi.org/10.1001/jamapsychiatry.2020.2139
http://dx.doi.org/10.1016/j.psyneuen.2016.01.012
http://dx.doi.org/10.1176/appi.ajp.2008.07081336
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Participants 
	Instruments 
	Procedure 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

