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Abstract: Depression is a recognized mental health problem in adolescence and body dissatisfaction
is an important risk factor. The main goal of this study is to examine the relationship between body
dissatisfaction and depressive symptoms, and whether it depends on adolescents” weight status,
an issue that remains understudied. Two hundred and fourteen adolescents (12-16 years) completed
self-report measures of depressive symptoms, body dissatisfaction and weight status (i.e., current body
weight and height, to compute body mass index z-scores, BMIz). Hierarchical multiple regression and
moderation analyses were conducted, accounting for gender and age effects on depressive symptoms.
Body dissatisfaction was found to be a predictor of depressive symptoms for the low and median BMIz
adolescents, but not for those with high BMIz. In addition, this interaction of body dissatisfaction and
BMIz improved the ability of the regression model to explain depressive symptoms” variance beyond
the effect of gender and age. The high-BMIz adolescents presented higher body dissatisfaction but
similar levels of depressive symptoms, compared to the lower BMIz adolescents. These findings
suggest the influence of body dissatisfaction in the emergence of depressive symptoms in the first
half of adolescence, and the importance of weight status throughout this path.
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1. Introduction

The risk of depression sharply increases as children enter adolescence, especially for girls [1,2].
Depression is a recognized serious public health concern, associated with downstream negative
consequences in the short term (e.g., academic difficulties, suicidal ideation and risk behaviors) [3-5]
and in the long term (e.g., lower income levels, higher divorce rates, suicidality, depression and
other mental health problems in adulthood) [6-8]. The existing knowledge about its consequences
and the epidemiological data showing an alarming increase in the risk of depression in the recent
generations of adolescents [9,10] require the understanding of the risk factors for adolescents’ depression.
This understanding is of paramount importance when planning policies and designing prevention
and treatment plans. To date, several risk factors for adolescents’ depression have been proposed,
such as insecure attachment patterns [11]; emotion dysregulation [12]; cognitive biases and other
cognitive vulnerabilities [13,14]; co-rumination [15]; particular aspects in self-concept organization [16];
stressful events [14,17]; biological factors [18]; among others.

Body image has also been pointed out as a critical risk factor for adolescents” depression [19].
Body image refers to a “multifaceted psychological experience of embodiment, especially but not
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exclusively one’s physical appearance. ( ... ) It encompasses one’s body-related self-perceptions and
self-attitudes, including thoughts, beliefs, feelings, and behaviors” [20] (p. 1-2). Body (dis)satisfaction
is a facet of body image [20] referring to a cognitive and affective (dis)appreciation of own body,
globally considered or focused on specific body features (weight, shape, particular body parts, etc.) [21].
Thus, body dissatisfaction refers to negative appreciations about one’s own body. This specific
dimension of body image has been pointed as a risk factor for several health-related problems, such as
quality of life [22], risky health behaviors (smoking, drug use, self-harm, etc.) [23], eating disorders [24],
and depression [24-28].

In a period of life marked by significant bodily changes [29], adolescents internalize the
sociocultural standards of body image. These standards are transmitted to the young people in
contemporary societies by the parents and peers, mass media and social networks, and value specific
body ideals, often challenging to attain [30]; girls desire thinner bodies [31,32], and boys desire larger
muscles [31,33]. Body (dis)satisfaction is related to one’s perception of own body meeting these
socially prescribed body ideals [30] and can be conceptualized regarding the discrepancy between the
self-perceived actual and ideal body [21,34]. Throughout adolescence, the perception of the real and
the ideal body changes, and body dissatisfaction increases [32,33,35].

The self-perceived actual body does not always provide an accurate picture of the body weight
status [34]. Adolescent girls tend to overestimate their bodies’ size, and boys tend to underestimate
it [36]. Research on the relationship between body dissatisfaction and weight status consistently
shows that overweight adolescents, especially obese, report more body dissatisfaction [37-40].
However, this relationship seems to be dependent on gender; for instance, underweight girls report
the highest levels of body satisfaction [38], whereas underweight boys show body dissatisfaction [39].

The conceptualization of body dissatisfaction as the self-discrepancy between the perceived actual
and ideal body brings some light to understanding the link between body dissatisfaction and depressive
symptoms. According to Higgins’ self-discrepancy theory [41], the person describes him/herself as
she/he is in reality (i.e., actual self) and according to self-guides, such as the ideal self (i.e., how he/she
would like to be). Greater actual-ideal self-discrepancies promote a sense that a positive outcome has
not been accomplished and dejection affects, dysphoria, or sadness. Simultaneously, high actual-ideal
self-discrepancies have self-regulatory functions and motivate the activation of mechanisms to reduce
such discrepancies [41]. In general, the link between actual-ideal self-discrepancies and depressive
symptoms has received extensive support [16,42,43], including the specific self-discrepancy about the
body [44] (for a review, see [34]), especially when dissatisfaction is due to an actual body larger than
the ideal [44]. In other words, according to the self-discrepancy theory [41], when people fail to meet
their ideals, a negative affect emerges, thus favoring the emergence and maintenance of depressive
symptoms. Actual-ideal self-discrepancies also promote the motivation for a set of behaviors that can
bring the body closer to the ideal (e.g., diets, physical exercise, etc.) [34].

Although the relationship between body dissatisfaction and depressive symptoms is a consistent
finding, there is a lack of studies examining the role of weight status in this relationship. Contrary to body
dissatisfaction, weight status has not been consistently related to depressive symptoms. Some studies
reported that overweight and obese individuals report higher levels of depression [45,46] and that
underweight girls present high levels of depression [45], whereas others showed no differences in
depression levels for different weight status [19,40].

To date, only a few studies have focused on weight status (mostly body mass index, BMI) as a
moderator of the effect of body dissatisfaction on adolescents” depressive symptoms. A study with a
large sample of Swiss adults found that increased body dissatisfaction is related to increased depressive
symptoms, independent of BMI [47]. However, a study involving Chinese adolescents showed that
weight status had a moderator effect on the association between body dissatisfaction and depressive
symptoms, such that the stronger association was verified for the underweight adolescents [48].
Besides, a more recent study [40] revealed that body dissatisfaction positively predicted depressive
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symptoms among overweight/obese adolescents and vice-versa; however, among the healthy weight
group, there was no relation in either direction [40].

Several studies claim that the alarming increase in depression, body dissatisfaction,
and overweight/obesity in adolescents is a serious public health problem [23,49]. Despite the research
showing body dissatisfaction as a predictor of depression in adolescence, studies on the role of weight
status in this relationship are still scarce and inconsistent. Hence, this cross-sectional study aims to
examine the effect of body dissatisfaction on depressive symptoms and the moderator role of weight
status, beyond the effects of gender and age. A second aim is to examine the effect of gender, age and
the interaction between age and gender on depressive symptoms.

2. Materials and Methods

2.1. Participants

The sample of this study included a total of 214 adolescents (92 boys, 122 girls), aged between
12 and 16 years (Mean = 13.50, SD = 1.121). Adolescents were attending four different schools from the
South of Portugal. Eighty-one (37.9%) participants were in the 7th grade, 65 in the 8th grade (30.4%),
and 68 (31.8%) in the 9th grade. The predominant levels of mothers’ and fathers” education were higher
education (46.7% and 35.5%, respectively) and secondary education (30.8% and 26.6%, respectively).

2.2. Instruments and Measures

A sociodemographic questionnaire was administered to characterize participants regarding
gender, age, grade, parental education, body weight, and height, among others.

2.2.1. Depressive Symptoms

A measure of depressive symptoms was obtained through the Depression subscale of the
Portuguese version [50] of the Depression, Anxiety and Stress Scale (DASS) [51]. This 7-item self-report
subscale measures depressive complaints felt in the previous week (e.g., I couldn’t seem to experience any
positive feeling at all). Items are rated on a 4-point scale from 0 (did not apply to me at all) to 3 (applied to
me very much, or most of the time). A total score was obtained by computing the sum of all 7 items,
ranging from 0 to 21. Higher results reveal more negative affective states. The internal consistency of
the subscale was good (Cronbach’s « = 0.85).

2.2.2. Body Dissatisfaction

Body dissatisfaction was assessed using the Portuguese version [52] of the Contour Drawing
Rating Scale (CDRS) [53], a figural drawing scale consisting of two sequences of silhouettes, one for
males and other for females, ordered from 1 (the thinnest) to 9 (the largest). The individual is asked to
identify the figure that most identifies with his/her current appearance and the figure that corresponds
to his/her ideal appearance. Body dissatisfaction was computed as the absolute value of the difference
between the scores of the actual and ideal body appearances (ranging from 0 to 8). A second, categorical
variable, named “body dissatisfaction direction”, was also computed in order to capture the direction of
the body image dissatisfaction. The raw difference between actual and ideal appearances ranges from
-8 (maximum body dissatisfaction, ideal appearance is larger than the actual) to +8 (maximum body
dissatisfaction, ideal appearance is thinner than the actual), where 0 corresponds to satisfaction with
body appearance. Five categories were created: satisfied with body image (value 0), very dissatisfied
due to larger body ideals (values —2 and lower), dissatisfied due to larger body ideals (value -1),
dissatisfied due to thinner body ideals (value +1), very dissatisfied due to thinner body ideals (values
+2 and higher). For the entire sample (N = 214), actual body image was associated with BMI (r = 0.70,
p < 0.01) and body dissatisfaction was associated with BMI (r = 0.45, p < 0.01).
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2.2.3. Weight Status

Weight status was obtained through body mass index (BMI) that is measured by dividing the body
weight by the square of the body height (thus, expressed in units of kg/m?). Adolescents were asked to
report their weight and height. Previous studies have reported the good reliability of self-reported
weight and height (e.g., [27,54,55]), which have also been argued as a valid methodological approach
in the context of epidemiological studies [56]. Besides, students are aware of their own weight
and height, as they often register these measures in Physical Education classes. Body mass index
z-scores (BMIz) were computed as a measure of relative weight-for-height adjusted for age and gender,
following the World Health Organization (WHO) international reference data [57], and using the WHO
AnthroPlus software [58].

2.3. Procedures

This study was part of a larger study that was conducted in accordance with the Declaration of
Helsinki and approved by the Ethics Committee for Scientific Research in the Areas of Human Health
and Well-Being of the University of Evora, Portugal (Document No. 18033). The consent to collect the
data in the schools was obtained from the Portuguese Ministry of Education and from the schools’
principals, who gave permission to start the study. Written consent from the adolescents and the
responsible adults for their education (mostly parents) was obtained. With the teachers’ permission,
questionnaires were handed out to the adolescents during class time by one of the authors of this study,
taking about 25 minutes to be filled out. Two hundred and twenty-four adolescents completed the
questionnaires. Ten individuals were excluded from the sample because they did not provide data
about weight, height, or perceived actual or ideal appearance in the CDRS.

2.4. Statistical Analyses

All statistical analyses were performed with IBM SPSS (version 24.0). As missing data regarding
depression accounted for only 1.9%, imputation using the median by nearby points values technique
was performed [59].

Descriptive statistics (frequencies, means, SD) were calculated for depression, body dissatisfaction
(quantitative variable), BMIz, gender and age. In order to test the association between variables,
Pearson correlations were computed as well as t-tests for gender differences.

In order to examine the relationship between body dissatisfaction and depressive symptoms and,
specially, whether that relationship depends on the level of BMIz, a hierarchical regression analysis
was conducted, with depressive symptoms as dependent variable in three nested models. In Model 1,
gender, age and gender X age interaction were the predictors. Model 2 added body dissatisfaction and
BMIz, and Model 3 added the body dissatisfaction X BMIz interaction. Whenever the interaction terms
were significant (p < 0.05), the moderation analysis was completed with the Hayes” Process macro
v. 3.5 for SPSS [60] to probe and visualize the interaction effects on depressive symptoms. For the
gender X age interaction, gender was entered as predictor and age as a moderator, controlling for
body dissatisfaction, BMIz and their interaction term. For the body dissatisfaction x BMIz interaction,
body dissatisfaction was entered as a predictor and BMIz as a moderator, controlling for gender,
age and gender X age. The conditional effects of body dissatisfaction on depressive symptoms were
tested at three values of the moderators (age and BMIz, respectively), which were set to the percentiles
16th, 50th and 84th and represent low, median and high values, respectively. Two graphs were prepared
to support the interpretation of the moderation effects of age and BMlIz, respectively, depicting the
slopes at the low, median and high levels of the moderator. In addition, the Johnson-Neyman technique
was used to a more precise identification of the region(s) of statistical significance, i.e., the values of the
moderators (age or BMIz) for which the predictor (gender or body dissatisfaction) had a significant
conditional effect on depressive symptoms. Age, body dissatisfaction and BMIz were mean-centered
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in all regression analysis and gender was coded as dummy (males 0, females 1). Assumptions for
regression analysis were checked [61].

Finally, a categorical variable of weight status was created using the moderation analyses’
conditioning values of BMIz as cut-points to define three categories: low BMIz, values equal or
lower than the BMIz value at the 16th percentile; median BMIz, values between 16th and 84th
percentiles; and high BMIz, values equal or higher that 84th percentile. Frequencies were computed
and chi-squares were carried out to test the association between BMIz categories and gender and with
the categorical variable of body dissatisfaction direction. Besides, analysis of variance was performed
to test differences in body dissatisfaction, depressive symptoms and age between the three weight status
categories, and Bonferroni multiple comparisons were used to identify the particular weight status categories
involved in the previously identified differences. For all statistical analyses significance was set at p < 0.05.

3. Results

3.1. Descriptive Statistics and Associations among Variables

As Table 1 shows, no gender differences were found in age, BMIz, body dissatisfaction and
depressive symptoms. Yet, a marginally significant (p = 0.077) difference emerged for BMIz such that
boys presented slightly higher values than girls. Only body dissatisfaction (p = 0.036) was associated
with age, showing that as adolescents grow older body dissatisfaction increase.

Table 1. Descriptive statistics, ¢ test statistics for gender differences and correlations (Pearson).

D
Variables Min-Max L(S) t(212) p Cohen’s d 1 2 3
Boys  Girls
13.62  13.40
1-Age 12-16 (119)  (1.06) 141 0.160 0.20 -
0.31 0.03
2-BMIz —3.94-2.67 (1.10)  (113) 1.78 0.077 0.25 -0.00 -
3-Body dissatisfaction 0-8 110 115 -0.33  0.744 0.05 0.14* 0.38** -
y (1.15)  (1.07) : : : : :
4-Depressive symptoms 0-21 4.97 225 -0.42 0677 0.06 0.04 013  0.19*

496) (4.73)

Note. Boys, N = 92; Girls, N = 122. Min-Minimum; Max-Maximum; BMI-body mass index; BMIz-body mass index
z-score. ** p < 0.01. *p < 0.05.

Body dissatisfaction showed to be positively and significantly associated with BMIz (p = 0.000)
and depressive symptoms (p = 0.007). Depressive symptoms level was not significantly associated
with BMIz.

3.2. Predicting Depressive Symptoms: Hierarchical Multiple Regression and Moderation Analysis

Table 2 shows the change statistics of the three nested models in the hierarchical regression
performed, the statistics of the predictors of depressive symptoms under analysis and the adjustment
statistics for each model.

Model 1 was statistically significant (p = 0.049), explaining 2% of the depressive symptoms
variance, due to the interaction of gender and age (p = 0.007), since neither gender nor age separately
were statistically significant predictors. When body-related variables (i.e., body dissatisfaction and
BMIz) were added to the model, its explanatory power increased (p = 0.046), as suggested by the
change statistics in Table 2. Yet, Model 2 explained 4% of the variability of depressive symptoms
(p = 0.015), and body dissatisfaction contributed positively, but only marginaly, to the prediction of
depressive symptoms (p = 0.059), while BMIz did not. Finally, the inclusion of the interaction between
body dissatisfaction and BMIz in Model 3 significantly improved (p = 0.030) the explanatory power
of the previous model explaining 6% of the variance of depressive symptoms (p = 0.005) (a small to
medium effect size) [62]. Along with the predictors previously found (interaction between gender and
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age, and, marginally, body dissatisfaction), the interaction between body dissatisfaction and BMIz was
also shown to be a significant predictor.

Following the significant Gender x Age effect, the conditional effects of gender on depressive
symptoms for the three age levels are presented in Table 3 and illustrated in Figure 1a. The conditional
effect of gender on depressive symptoms is negative but statistically non-significant for the younger
adolescents (16th percentile: mean-centered value is —1.50, and row value for age is 12.00), as well as
for adolescents with a median age (50th percentile, age mean-centered is —0.50, and row value for age
is 13.00). For the older adolescents (86th percentile, age mean-centered value is 1.50, and row value for
age is 15.00), gender revealed a positive conditional effect on depressive symptoms, such that older girls
had higher levels of depressive symptoms than boys. More precisely, the Johnson-Neyman technique
indicated that the relationship between gender and depressive symptoms was only significant when
age was higher than 1.12 (value mean-centered), or 14.62 years old.

Table 2. Hierarchical multiple regression for predicting depressive symptoms (N = 214).

Models and Predictors @ ff, I; i2) AR? B SE t p? Ad]j{l;sted (dﬂf-"dﬂ) p
Model 1 (5261%) 0.037 0.049 0.02 (5261%) 0.049
Gender ® 030 0.66 045 0.653

Age -0.63 042 -151 0.132
Gender x Age 159 059 272 0.007
Model 2 (;2%;;) 0.028 0.046 0.04 (522%2) 0.015
Gender 032 066 048 0.632
Age -0.62 042 -148 0.141
Gender x Age 139 059 238 0.018
Body dissatisfaction 062 032 190 0.059
BMIz 024 032 077 0.442
Model 3 (;12367) 0.021 0.030 0.06 (22%;;) 0.005
Gender 043 066 0.65 0516
Age -048 042 -1.14 0257
Gender x Age 123 059 210 0.037
Body dissatisfaction 086 034 252 0.012
BMIz 028 032 087 0.383
Body dissatisfaction x BMIz -0.58 027 -2.18 0.030

2 The p value in the “Model 1”7, “Model 2” and “Model 3” lines refers to change statistics. b Males = 0, Females = 1.

Table 3. Moderation analysis for predicting depressive symptoms: conditional effect of the predictors
at specific values of the moderator (N = 214).

Moderator /Levels B SE t p

Age of adolescents ?
Younger (16th percentile, 12 years) -1.42 111 -1.27 0.204
Middle (50th percentile, 13 years) —-0.19 0.73 -0.26 0.798
Older (84th percentile, 15 years) 227 108 210 0.037

BMIz P
Low (16th percentile, —0.86) 145 050 290 0.004
Median (50th percentile, 0.13) 0.87 034 254 0.012
High (84th percentile, 1.35) 0.16 0.38 042 0.674

2 Moderates the effect of the gender (predictor) on depressive symptoms, controlling for body dissatisfaction,
BMIz and their interaction term. ® Moderates the effect of body dissatisfaction (predictor) on depressive symptoms,
controlling for gender, age and gender X age.
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The interaction effects between body dissatisfaction and BMIz are depicted in Figure 1b. Table 3
presents the conditional effects of body dissatisfaction on depressive symptoms for low, median and high
BMIz. For low (16th percentile, mean-centered value = —1.01, BMIz = —0.86) and median (percentile 50th,
mean-centered value = —0.02, BMIz = 0.13) levels of BMIz, the effect of body dissatisfaction on depressive
symptoms was positively significant. However, for high levels of BMIz (percentile 84th; mean-centered
value = 1.20, row value = 1.35), the effect of body dissatisfaction on depressive symptoms was
not significant. In a more detailed perspective, the Johnson-Neyman technique indicates that the
relationship between body dissatisfaction and depressive symptoms was only significant when
BMIz was lower than 0.54 (or 0.39, value mean-centered), which applies to 64.49% of the sample
(138 participants).

Figure 1b illustrates the moderating effect of BMIz on the relationship between body dissatisfaction
and depressive symptoms. The three different slopes represent the relationship between body
dissatisfaction and depressive symptoms for the three BMIz levels. The slopes of the median and the
low BMIz show that, for these BMIz levels, an increase in body dissatisfaction predicts an increase in
depressive symptoms. However, the less pronounced slope regarding the high BMIz level illustrates
the non-significant relationship between body dissatisfaction and depressive symptoms.

Adolescents
age
----- Younger
= = Middle
—— Older

6,00

6.00~]

5.50

Depressive symptoms mean
Depressive symptoms mean
o

5,00

BMIz

400 . - - Low
’ — Median|

4,50 7 High

’
4.00+ 3.00-
I T ! 1 |
Male Female Low Median High
Gender Body dissatisfaction
(a) (b)

Figure 1. Simple slopes of moderation analysis: (a) relationship between gender and depressive
symptoms at three age levels, younger (16th percentile, 12 years), median (50th percentile, 13 years)
and older (84th percentile, 15 years) adolescents, statistically significant for older adolescents, p = 0.037;
(b) relationship between body dissatisfaction and depressive symptoms at three levels of BMIz
(body mass index z-scores), low (16th percentile, BMIz = —0.86), median (50th percentile, BMIz = 0.13)
and high (84th percentile, BMIz = 1.35), statistically significant for low, p = 0.004, and median, p = 0.012,
BMIz. Values of body dissatisfaction were Low = 0, Median = 1.25 and High = 2.

Table 4 shows that the adolescents of the three weight status (BMIz) categories defined by
the values of BMIz at the 16th and 84th percentiles identified in the moderation analysis as cut-off
values between categories (Low: BMIz < —0.86, N = 34; Median: BMIz from —0.86 to 1.35, N = 146;
High: BMIz > 1.35, N = 34) are similar in terms of age and levels of depressive symptoms but differ
in terms of their body dissatisfaction. The Bonferroni method for pairwise multiple comparisons
revealed that high-BMIz adolescents were significantly more dissatisfied with their bodies than the low
(M difference = 1.44, se = 0.24, p = 0.000), and median BMIz adolescents, M difference = 1.16, se = 0.19,
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p = 0.000. Concerning gender, no significant associations with weight status categories were found,
x? (214,2) = 2.83,p = 0.243, @ = 0.115.

Table 4. Means (SD) for depression, body dissatisfaction and age, by weight status (BMIz) category.

BMIz categories F 2
@, 211) b Wy
Low Median High ’
Age 13.06 (1.01) 13.47 (1.12) 14.06 (1.04) 0.80 0.452 0.007
Body
dissatisfaction 0.71 (0.76) 0.99 (0.95) 2.15(1.37) 21.91 0.000 0.172
Depression 4.65 (5.09) 5.02 (4.71) 6.06 (5.03) 0.84 0.434 0.008

Note. Low: BMIz < —0.86, N = 34; Median: BMIz from —0.86 to 1.35, N = 146; High: BMIz > 1.35, N = 34.

Table 5 shows the frequency of adolescents in each weight status category, by category of body
dissatisfaction direction. Weight status and the direction of body dissatisfaction categories were
significantly associated, x? (214, 8) = 87.79, p = 0.000, @ = 0.64. Fifty percent of the low BMIz
adolescents were dissatisfied with their bodies and would like to be larger, while 47% were satisfied
with their bodies. Only 3% were dissatisfied and desired to be thinner. Among the adolescents with a
median BMIz, the majority (53%) were dissatisfied because they would like to be thinner, and 16%
were dissatisfied because they would like to be larger. Only 32% were satisfied with their median
size body. Regarding the high-BMIz adolescents, none was satisfied with their body, and, with one
exception, everyone was dissatisfied and desired to be thinner.

Table 5. Count (% within weight status category) of the cases in the categories of weight status (BMIz),
by category of body dissatisfaction direction.

Direction of body dissatisfaction categories n (%)

BMIz Very TP Total TP Very Total
Categories Satisfied  Dissatisfied ]I)‘;:ZT?::QS Dissatisfied ]I?:llzzla ;{;ilzd Dissatisfied Dissatisfied
Ideal Large 8 Ideal Large ? Ideal Thin Ideal Thin P
Low BMIz 16 (47.1) 6(17.6) 11 (32.4) 17 (50) 1(2.9) 0(0) 1(2.9)
Median BMIz 46 (31.5) 3(2.1) 20 (13.7) 23 (15.8) 51 (34.9) 26 (17.8) 77 (52.7)
High BMIz 0(0) 0(0) 1(2.9) 1(2.9) 11 (32.4) 22 (64.7) 33(97.1)
Total 62 (29.0) 9(42) 32(15.0) 41 (19.2) 63 (29.4) 48 (22.4) 111 (51.9)

Note. Low: BMIz < —0.86, N = 34; Median: BMIz, from —0.86 to 1.35, N = 146; High: BMIz > 1.35, N = 34. ? Sums the
frequencies of previous columns “Very dissatisfied, Ideal large” and “Dissatisfied, Ideal large”. ® Sums the
frequencies of previous columns “Dissatisfied, Ideal thin” and “Very dissatisfied, Ideal thin”.

4. Discussion

The aim of this study was to examine the extent to which body dissatisfaction and BMIz are
related to adolescents’ depressive symptoms, as well as gender and age. Indeed, body dissatisfaction,
especially its interaction with BMIz, along with the interaction between age and gender, was found as
a predictor of adolescents” depressive symptoms. In addition, these body-related variables seemed to
have an effect on depressive symptoms that goes beyond the effect of the gender and age interaction.

The results suggest that neither gender nor age alone influenced adolescents” depression levels.
Instead, the effect of gender on depressive symptoms was dependent on adolescents’ age. Specifically,
gender differences in the severity of depressive symptoms only appeared for older adolescents
(above 14.62 years), with girls presenting higher levels than boys. Although other studies have also
shown no gender [19,50] and age-related [19,50,63] differences, most studies have revealed an increase
in depressive symptoms throughout adolescence and gender differences starting in the earlier years
of adolescence [1,64,65]. Possibly, the short age range of our sample may have limited our ability to
capture an onward increase in depressive symptoms over adolescence and the gradual emergence
of gender differences, until these became more expressive in the older adolescents of the sample.
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Accordingly, other studies found that this gender gap only appears at 14 years of age [66] or that this
difference increases from middle to late adolescence [67]. Besides, the lack of gender differences of
the younger groups might also be explained by the characteristics of the instrument used to measure
depression. First, DASS’s depression scale was originally designed to measure adults’ symptoms;
thus, it might not be sensitive to the particular experience of depression over adolescence [68]. Second,
its reduced number of items might impair the sensitivity to the patterns of depressive symptoms
distinctively experienced by adolescent boys and by adolescent girls [69,70].

The present findings go along with previous studies suggesting that body dissatisfaction is a
predictor of depressive symptoms [25-28]. This relationship can be explained by the self-discrepancy
theory [41], as body dissatisfaction was measured as the discrepancy between the actual and the ideal
body perceived by the adolescents. Hence, such actual-ideal body self-discrepancy might signal
the absence of positive outcomes as the attainment of the ideal body, therefore promoting dejection
affects that can originate and maintain depressive symptoms [41,42]. Besides, higher actual-ideal
self-discrepancies could motivate behaviors to approach the ideal body, such as dieting and other
weight control strategies [34]. The increase in body dissatisfaction with age found in this study is
also consistent with other research. Bucchianeri and colleagues [35] attributed this association to the
increase in body size (BMI) in adolescence. However, we did not find an association between BMIz
and age, possibly because we used the standardized BMI z-scores [57] adjusted for gender and age
differences in the weight-for-height.

In line with other studies, BMIz was not a significant predictor of depressive symptoms [19].
However, BMIz was found to moderate the relationship between body dissatisfaction and depressive
symptoms [40,48]. That is, the effect of body dissatisfaction on depressive symptoms was dependent
on weight status, such that body dissatisfaction only predicted depressive symptoms of adolescents
with low and median BMIz (more precisely, when BMIz < 0.54). However, our study, along with
the few other studies that have addressed the moderating role of BMI in adolescents’ depressive
symptoms, does not show consistent findings. Wang and colleagues [40], who examined black American
adolescents, only found a positive association between body dissatisfaction and depressive symptoms
for overweight/obese adolescents. In contrast, Chen and colleagues [48], who examined Chinese
adolescents, showed that body dissatisfaction was more strongly related to depressive symptoms
among underweight adolescents and that this relationship was non-significant for overweight
males. As a whole, our findings, along with those from Wang and colleagues [40] and Chen and
colleagues [48], suggest a possible cultural influence on the relationship between body dissatisfaction,
weight status, and depressive symptoms. Possibly, weight status has a different impact on adolescents’
self-appreciation of their bodies across different cultures. This lack of consistency in findings may also
be related to the different research methods used. For example, while the present study followed a
cross-sectional design and measured body dissatisfaction as a discrepancy between the actual and
ideal body indicated on a figural scale, others investigated the relationship between dissatisfaction
and depressive symptoms prospectively [40], and measured body dissatisfaction through verbal
self-report questionnaires [48].

In line with previous research [40], adolescents with high BMIz were more dissatisfied with
their own bodies and more likely to desire to be thinner (only one adolescent did not, and none
was satisfied with his/her body) than their counterparts. However, contrary to other studies [46],
adolescents with high BMIz did not present significantly higher levels of depressive symptoms,
and body dissatisfaction lost its predictive power on depression levels of adolescents with a high BMIz.
Possibly, these adolescents believed that the ideal body would be attainable within a reasonable time
and therefore their actual-ideal body self-discrepancies motivated behaviors to reduce weight [34,41]
(even unhealthy behaviors; [71]); in this scenario, the increment of negative affect could be buffered,
at least temporarily (see, for instance, [72]). On the other hand, a long lasting lack of success in
attaining the ideal body might give place to an adaptive decrease in the importance of body appearance
within the self-concept, which refrains a further increase in negative affect [19,73]. This could also
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contribute to understanding the "fat and jolly" hypothesis on obese adolescents presented elsewhere [74].
However, more research is needed to replicate the present findings and clarify why the higher levels of
body dissatisfaction of high-BMIz adolescents did not predict higher depression levels.

The fact that body dissatisfaction lost its predictive power on depression levels of adolescents with
a high BMIz further suggests that other factors, except body dissatisfaction, might play an important
role in these adolescents” depression levels. For example, peer victimization [75] or inflammation [76]
have been shown to have a critical role in high BMI adolescents’ depression levels, which denotes
the need for further research. Furthermore, there are other factors that can contribute to depressive
symptoms in this group of adolescents, such as reduced physical activity, sedentary behavior or
poor diet [77].

Overall, the full model was able to explain a modest 6% of the variance in depressive symptoms;
therefore, space was left to the role of other explaining factors of adolescents” depressive symptoms,
as referred in the paragraph above, in the Introduction Section and elsewhere [78].

Limitation of this Study and Implications for Practice and Future Research

This study has some limitations. First, the sample size did not allow for a more detailed moderation
analysis, impeding the disentangling of the effects of age and gender on the mediation role of BMIz.
Second, despite the good psychometric properties and the extensive use in adolescents” research,
possibly the used instruments could not fully account for some developmental specificities of both
body image and depressive symptoms, specifically in what concerns gender. Regarding the body
dissatisfaction assessment, adolescents might find it difficult to identify themselves (and their ideal
bodies) with the generalized and schematic CDRS silhouettes [79]. This concern is especially relevant for
boys, as the silhouettes hardly reflect the muscularity usually desired [31,33]. Third, the cross-sectional
design of our study clearly recommends caution in the conclusions regarding developmental changes
and causality. Moreover, although previous studies have shown that using self-reported anthropometric
measurements is a reliable method to calculate BMI for weight classification purposes [27,54-56,80],
one should admit that, for some adolescents, self-reporting BMI might be biased.

In this context, the present results are promising and encourage further research with larger
samples and a wider age range, to allow the simultaneous analysis of other moderators” effects on
the relationship between body dissatisfaction and depressive symptoms throughout adolescence
(e.g., gender, age) (see, for instance, supplementary analyses with this sample in Appendix A, Tables A1l
and A2). Longitudinal and prospective studies are also welcome. Careful attention is needed for
the selection of instruments, sensitive to the different patterns of depressive symptomatology in
developing adolescent boys and girls [69,70], and to the particular body concerns of adolescents boys
and girls [31,81]. Besides, research is needed to clarify the interplay between body dissatisfaction,
weight status and other possible variables in their contribution to adolescents” depressive symptoms,
especially in overweight and obese adolescents. Finally, despite being beyond the scope of this study,
there are two important topics that deserve further research. One is the relationship between BMI and
body dissatisfaction that some authors have suggested to follow no-linear patterns that are different by
gender [82]. The other is the relationship between BMI and depression [45].

As implications for practice in clinical and educational contexts with adolescents, this study
reinforces the importance of including body dissatisfaction in preventing and treating depression [83].
In addition, this study cautions to the possible inadequacy or, at least, the limitations of the interventions
focused on body dissatisfaction to prevent or treat depression, when intended to overweight and
obese adolescents.

5. Conclusions

This study has brought some new light to the less studied issue of the influence of body
dissatisfaction in the emergence and maintenance of depressive symptoms in the first half of adolescence,
particularly concerning the moderating role of weight status, and the moderation role of age in gender
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differences in depressive symptoms. The relationship between gender and depressive symptoms
was found to be dependent on age (i.e., gender differences appeared only for the older adolescents,
14.6 to 16 years), and the effect of body dissatisfaction on depressive symptoms was found to be
moderated by weight status level (i.e., body dissatisfaction influenced depression level but only for
low to median BMIz, not for adolescents with high BMIz). These results encourage further research
and have the potential to inspire improvements in preventive and treatment interventions addressing
adolescents’ depression.
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Appendix A

Moderation analyses were performed with the Hayes’ Process macro v. 3.5 for SPSS [60] separately
by gender. Depressive symptoms entered as a dependent variable, body dissatisfaction as a predictor
and BMIz as a moderator. Body dissatisfaction and BMIz were mean-centered.

Table Al. Multiple regression for predicting depressive symptoms.

. Females (N = 122) Males (N = 92)
Predictors
B SE t P B SE t P
Body dissatisfaction 1.15 0.44 2.58 0.011 0.94 0.55 1.72 0.090
BMlIz 0.38 0.41 0.92 0.361 -0.02 0.173 -0.11 0.916

Body dissatisfaction x BMIz -0.27 037 -0.72 0471 -025 0.12 -2.06 0.042

Note. BMIz — body mass index z-scores.

Model Summary for males (Table A1), R? =0.06, F (3, 88) = 1.73, p = 0.167, and change provided
by the interaction term, AR? =0.05, F (1, 88) = 4.25, p = 0.042.

Model Summary for females (Table A1), R%Z =0.09, F (3, 118) = 4.09, p =0.008, and change provided
by the interaction term, AR? =0.00, F (1,118) = 0.52, p = 0471

Table A2. Conditional effects of body dissatisfaction at specific values of BMIz, for predicting depression

in males.
BMIz Levels 2 B SE T P
Low (16th percentile, —2.46) 1.62 0.76 2.13 0.036
Median (50th percentile, —0.29) 1.08 0.58 1.86 0.067
High (84th percentile, 3.87) 0.05 0.51 0.11 0.914

2 Values for Low, Median and High BMIz are raw scores.

The Johnson-Neyman technique indicates that, for males, the relationship between body
dissatisfaction and depressive symptoms was only significant when BMIz was lower than —1.03
(or —1.34, value mean-centered; 36.97% of the males sample).
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