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Abstract

Purpose This study aims at investigating prospective associations between body areas satisfaction (BAS), actual (objectively
measured)—ideal body weight discrepancy, actual (self-reported)—ideal body weight discrepancy and BMI among adolescents
from the general population.

Methods Data were collected at three measurement points: baseline (T1), 2-month follow-up (T2), 13-month follow-up (T3)
among 1011 adolescents (59.3% girls) aged 13—19 years (M =16.30, SD=0.82) with BMIs ranging from 15.20 to 38.78
(M=20.01, SD=3.33). Adolescents completed questionnaires regarding BAS (T1), actual and ideal body weight (T2). Body
weight and height were measured objectively (T1 and T3).

Results Adolescents satisfied with most areas of their bodies had lower levels of actual (objectively measured)—ideal body
weight discrepancy, which in turn predicted higher BMI, while lower levels of actual (self-reported)—ideal body weight

discrepancy predicted lower BMI. No moderating effect of gender was found.
Conclusions Actual-ideal weight discrepancies may operate in complex manner prompting opposite effects on BMI.
Level of evidence Level III, longitudinal study without control group.

Keywords Body areas satisfaction - Body mass index - Cognitive factors - Actual-ideal body weight discrepancy -

Adolescence

Introduction

Excessive body weight as well as underweight among ado-
lescents continues to be frequently discussed and researched
topic [1]. Healthy body weight reduces the risk of serious
short- and long-term health problems such as diabetes,
cardiovascular diseases, and hypertension [2]. Moreover,
underweight, overweight and obesity can affect adolescents’
mental health being associated with clinical and subclini-
cal symptoms of eating disorders (EDs) [3, 4]. At the same
time, World Health Organization (WHO) [5] estimates that
up to 13.7% adolescences worldwide are underweight, and
about 21.7% are either overweight or obese (applying the
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International Obesity Task Force thresholds [6]). WHO
[7] suggests that healthy diet and physical activity are key
factors for obtaining or maintaining healthy body weight.
However, cognitive theories [8, 9] indicate that cognitions
precede the behaviors (i.e., related to diet and physical activ-
ity). This cognition may include the ways individuals per-
ceive their body appearance, weight and shape. Therefore,
the identification of cognitive factors promoting healthy
body weight can help in the prevention of underweight and
excessive weight consequences in the future.

One of such factors is body image, a multidimensional
construct accounting for cognitive, emotional, and behav-
ioral factors regarding one’s appearance, body weight and
shape [8]. Both cognitive (i.e., body weight discrepancies)
and emotional (i.e., body satisfaction) dimensions of body
image were found to be significant determinants of body
mass index (BMI) [10]. Body satisfaction is assumed to be
the lowest during the adolescence when body image sig-
nificantly changes enlarging the discrepancy between ado-
lescent’s actual and ideal body weight [11]. The body dis-
crepancy theory [12] was adapted from the self-discrepancy
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theory to explain body weight or BMI [13]. The adapted
version focus on discrepancies between actual and ideal
body weight with higher levels of actual-ideal body weight
discrepancies acting as a predictor of BMI alternations since
individuals may try to reduce discrepancies by introducing
healthy or unhealthy changes in their physical activity lev-
els and nutrition behaviors [9]. Therefore, body satisfac-
tion and actual-ideal body weight discrepancies may act as
emotional and cognitive determinants of BMI. Even though
body image is a well-defined multidimensional construct,
researchers seldom test more than just one dimension in the
model. It may be due to wrongly equating actual—ideal body
weight discrepancies which represent cognitive process with
body satisfaction which represents emotional state, that both
refer to body appearance, weight and shape [8]. In the pre-
sent study, both emotional and cognitive dimensions of body
image are taken into account.

Previous research [9, 14, 15] on body weight perceptions
have most often used self-reported discrepancies since they
are easier to asses than objectively measured discrepancies.
Indeed, some studies indicated that the objective reality
(actual body weight) is a weaker correlate of future BMI
than the subjective perception of that reality (perceived body
weight) [15, 16]. However, other studies showed that the
recognition of objectively measured body weight as unsat-
isfactory [17] as well as subjectively perceiving body weight
as unsatisfactory [18] are both predictors of BMI alterations
since they are associated with higher actual-ideal body
weight discrepancies leading to favorable or unfavorable
health behavior changes [19]. On the other hand, adolescents
who are satisfied with their bodies, with lower actual-ideal
body weight discrepancies can be less motivated to change
their health behaviors [20]. There is a sparse number of stud-
ies using both self-reported and objectively measured body
weight discrepancies [15] with no studies testing the mediat-
ing role of both of them between body areas satisfaction and
adolescents’ BMI. The present study aimed to fill this gap.

Both body satisfaction and actual-ideal body weight
discrepancies are assumed to be highly associated with the
gender, as suggested by the sociocultural model [21] which
suggest that women are less satisfied with their bodies
than men [22-24]. Such gender differences were also high-
lighted to be evolutionary in nature [25]. However, body
satisfaction is an important issue for both genders with
women, and overweight or obese men strive to lose weight,
and underweight men to gain weight [23, 24]. It is also
known that genders differ also in terms of body parts pre-
occupation with women strive to have hourglass figure and
men to have V-shaped figure [23]. This kind of discrete
body areas satisfaction (BAS) constitutes an overall body
satisfaction measure in many studies since they were found
to be highly intercorrelated [26]. Gender-specific differ-
ences led researchers to test body satisfaction in separate
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men and women samples [27]. However, to assess the
actual effects of gender, it should be included into analyses
as a moderator. Thus, the present study aimed at testing the
associations between study variables with gender included
as a moderator in respective analyses.

There are many cross-sectional studies and only a
few longitudinal studies that confirmed the associations
between body satisfaction, actual-ideal body weight dis-
crepancies and adolescents” BMI [20, 28]. However, to
understand temporal effects of BAS, actual-ideal body
weight discrepancies and BMI, variables should be meas-
ured at separate time points [29]. Moreover, most of the
previous research have tested direct associations between
above-mentioned variables [27] or referred only to clinical
or excessive body weight samples of adolescents [30]. Yet,
body satisfaction and its associations with actual-ideal
body weight discrepancies, and BMI are important for
adolescents in general since the consequences of under-
weight and excessive weight are similar in both genders [5,
6]. The relation between BAS and BMI as being mediated
by both indices of actual (self-reported and objectively
measured)—ideal body weight discrepancy was not inves-
tigated so far. It might be due to the frequent usage of
self-reported measures of BMI in previous research [14].
Summing up, previous studies usually applied cross-sec-
tional design, relied only on self-report measures, and did
not include gender as a moderator or a covariate. The pre-
sent study addressed these issues by applying prospective
design (with variables being measured at three measure-
ment points: at the baseline, 2- and 13-month follow-ups)
to establish temporal precedence, relying on self-report
and objective measures, including gender as a modera-
tor or a covariant in respective analyses, and investigating
direct and indirect associations between study variables
among adolescents with a wide range of BMI.

In conclusion, this study provides an insight into prospec-
tive associations between body areas satisfaction (Time 1;
T1), two indices of actual-ideal body weight discrepancies
[actual (objectively measured)—ideal body weight discrep-
ancy and actual (self-reported)—ideal body weight discrep-
ancy] (Time 2; T2), and adolescents’ BMI z-scores (Time
3; T3). In particular, it was hypothesized that:

1. the association of body areas satisfaction (T1) and BMI
z-scores (T3) would be mediated by actual (objectively
measured)—ideal body weight discrepancy (T2) and
actual (self-reported)—ideal body weight discrepancy
(T2); (Hypothesis 1; H1);

2. the associations of body areas satisfaction (T1) with
actual-ideal body weight discrepancies (T2), and
actual—ideal body weight discrepancies (T2) and BMI
z-scores (T3) would be moderated by participants’ gen-
der (Hypothesis 2; H2).
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Since BMI is changing rapidly during the adolescence,
the effect of time was taken into account as a main con-
founder of the dependent variable. Therefore, both hypoth-
eses were tested controlling for the effects of BMI z-scores
(T1), age and gender (where appropriate) on the dependent
variable.

Methods
Participants

At T1 (T1; baseline), 1011 adolescents participated in the
study. At Time 2 (T2; 2-month follow-up), 992 adolescents
continued the study and 938 individuals provided their data
at Time 3 (T3; 13-month follow-up). All participants were
Caucasian (98% of Poland’s population is White; see Demo-
graphic Yearbook of Poland [31]). Table 1 provides informa-
tion about participants’ age, gender, and BMI.

The total attrition rate was 7.22% and was linked usually
to finishing, changing or dropping out of school by partici-
pants. Any missing data were imputed, including data miss-
ing due to the longitudinal dropout and data missing for spe-
cific items at any measurement points. Thus, data collected
from N=1011 adolescents (59.3% girls) aged 13—19 years
(M=16.30, SD=0.82) with BMIs ranging from 15.20 to
38.78 (M =20.01, SD =3.33) were included in the analyses.

Procedure

Participants were enrolled in 16 middle and high public
schools. All respondents lived with their parents (98.9%) or
other legal guardians (1.1%) at all measurement points. Par-
ticipants and parents of those younger than 18 years old pro-
vided informed consent prior to the data collection. Informed
consent obtained from the parent and the participants, and
being at least 13 and not more than 19 years old at T1 were
the only inclusions criteria. There were no exclusion criteria.

Individuals were informed about the objectives and the pro-
cedure of the study, and were assigned personal codes to
secure anonymity and identification across the measurement
points. Collection of adolescents’ data took place at schools.
Participants provided their data in a questionnaire referring
to their body areas satisfaction, and actual and ideal body
weight. This procedure was performed at all three measure-
ment points. The intervals between the assessment points
were chosen to account for the short-term and long-term
associations between the study variables. After completing
the questionnaires, at T1 and T3, adolescents’ body weight
and height were measured objectively and individually by
researchers in another room or in the school nurse’s office.
Researchers (three women with a MA degree in clinical psy-
chology who participated in a data collection training) were
available for consultations after study completion, if desired.
Also, they returned to schools 3—-5 times across a 3-week
period after T2 and T3 to reduce attrition.

All the procedures performed in the study were in
accordance with the ethical standards of the Institutional
Review Board and Ethics Committee at the SWPS Uni-
versity of Social Sciences and Humanities in Wroclaw,
Poland and with the 1975 Helsinki Declaration and its later
amendments.

Materials

Means, standard deviations, and results of variance analyses
between boys and girls are presented in Table 2. Validity of
the measures used in the study was confirmed elsewhere
[32, 33].

Body areas satisfaction (BAS) (T1)

Body areas satisfaction was measured with The Multidi-
mensional Body-Self Relations Questionnaire’s Body Areas
Satisfaction Subscale (MBSRQ) [34]. The subscale evalu-
ates feelings of physical attractiveness or unattractiveness

Table 1 The descriptive

o Time 1 Time 2 Time 3
characteristics of the sample
N 1011 992 938
Age 13-19 (M =16.30, 13-19 (M =16.57, 14-19
SD=0.82) SD=0.87) (M=117.16,
SD=0.78)
Female (%) 59.3% 56.2% 55.8%
BMI 15.20-38.78 15.61-38.67 15.42-35.56
(M=20.01, (M=21.90, (M=21.19,
SD=3.33) SD=3.27) SD=2.91)
Adolescents with underweight (%) 0.6% 0.9% 0.7%
Adolescents with normal weight (%) 77.7% 80.2% 85.2%
Adolescents with overweight (%) 17.5% 14.6% 10.3%
Adolescents with obesity (%) 4.2% 4.3% 1.9%
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1011)

2

Total sample: M (SD)

Differences between M (SD) for boys/M (SD) for girls

boys and girls: F

Table 2 Descriptive statistics, between-group differences, and correlations between the study variables at T1 and T2 (N

@ Springer

0,225
— 0,39

—0.25%%%  —(Q.15%*%*%  —(.08* 0.05

—0.23%%

3.26 (0.73)
3.09 (9.33)

3.45(0.69)/3.13 (0.72)
—1.15 (9.02)/5.60 (7.45)

49,7235
168,33+

T1 body areas satisfaction

1

2

0.43*** —0.02

0.57%+x

0.92%%%*

T2 actual (objectively

measured)—ideal body
weight discrepancy

0.45%** —0.02 —0.38%**

0.61%%*

—1.35(9.32)/6.13 (8.03) 2.85 (8.77)
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3

ideal body weight
discrepancy
T1 BMI z-scores
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16.30 (0.69)/16.30 (0.82)

T3 BMI z-scores
T1 age
Gender

1630 (0.82)

0.001

1 for boys and + 1 for girls

T1 Time 1, baseline, 72 Time 2, 2-month follow-up, 73 Time 3, 13-month follow-up, BMI body mass index; gender was coded

w5 < 0.001; #p <0.01; *p <0.05; $p <0.1

with discrete aspects of one’s appearance. Adolescents were
asked to indicate how dissatisfied or satisfied they are with
nine following areas of their body: face (facial features, com-
plexion), hair (color, thickness, texture), lower torso (but-
tocks, hips, thighs, legs), mid torso (waist, stomach), upper
torso (chest or breast, shoulders, arms), muscle tone, weight,
height, and overall appearance. The responses ranged from
one (very dissatisfied) to five (very satisfied). High scores
relate to individuals generally content with most areas of
their body or its size and low scores relate to individuals
unhappy with several areas of their body or its size. Cron-
bach’s a was 0.82.

Body weight and height (T1 and T3)

Standard medically approved telescopic height-measuring
rods and floor scales (scale type: BF-100 or BF-25) were
used to obtain biometric measures. Age- and gender-spe-
cific BMI z-scores and percentiles were assessed with WHO
AnthroPlus macro [35], which was created based on the
WHO growth Ref. [36] for children and adolescents. Thus,
the BMI indicator of each participant accounts for their age
and gender. BMI z-scores were used as independent vari-
ables in all analyses.

Actual (objectively measured or self-reported)-ideal body
weight discrepancies (T2)

To assess adolescents’ ideal body weight, they were asked
to provide an answer to a following question: “How much
would you like to weight? (in kilograms)”. Actual (self-
reported) body weight was measured with the weight in
kilograms provided by adolescents prior the measurement
of their actual (objectively measured) body weight assessed
using a certified body weight scale (as described in the point
above).

The actual (objectively measured)—ideal body weight
discrepancy was obtained by subtracting the actual body
weight (objectively measured) from the ideal body weight.
The actual (self-reported)—ideal body weight discrepancy
was assessed by subtracting the actual body weight (self-
reported) from the ideal body weight. Similar procedure of
assessing body weight discrepancies was applied in the pre-
vious studies [14].

Data analysis

Data were analyzed using SPSS version 24 and PRO-
CESS macro-version 2.16.3 with 10,000 bootstraps [37].
A multiple mediation analysis (Model 4) was performed
to test the associations between T1 body areas satisfaction
(independent variable; IV), both indices of T2 actual—ideal
body weight discrepancies (mediators), and adolescents’
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T3 BMI z-scores (dependent variable; DV) accounting for
the covariates (T1 BMI z-scores, age and gender). Further,
moderated multiple mediation analysis (Model 59) was
conducted to test if the associations between (1) the I'Vs
and the DV, (2) the IVs and the mediators, and (3) the
mediators and the DV are moderated by gender accounting
for covariates (T1 BMI z-scores and age). Two types of
coefficients present the results of the analyses: (1) a regres-
sion coefficient for each parameter (see Fig. 1), and (2) the
indirect effect coefficient (B) for each indirect pathway
between the IV (T1 BAS) and the DV (T3 BMI z-scores),
accounting for respective mediators and covariates (see
Table 3).

In this study, the IV was BAS (T1); the DV was BMI
z-score measured at T3; the mediators were actual (objec-
tively measured)—ideal body weight discrepancy (T2) and
actual (self-reported)—ideal body weight discrepancy (T2);
moderator was gender (T1) coded as—1 for boys and + 1
for girls. To establish temporal precedence [35], the IV,
the mediators, and the DV in the respective analyses were
measured at different time points (T1, T2 and T3). Miss-
ing data were imputed with multiple imputation method.
A total of 4.3% of the completers’ data were missing. The
attrition analysis is presented below.

Fig. 1 Effects of body areas
satisfaction on adolescents’
BMI z-scores through actual
(objectively measured)—ideal
weight discrepancy and actual
(self-reported)—ideal weight dis-
crepancy. T/ Time 1, baseline,
T2 Time 2, 2-month follow-up,
T3 Time 3, 13-month follow-up.
Paths marked in bold represent
significant associations

Results
Preliminary analyses
Attrition analysis

There were no differences between completers and dropouts
in terms of both indices of actual-ideal body weight discrep-
ancies, BAS and BMI z-scores, all Fs<1.11, ps>0.19, or
gender, y* (1)=0.10, p=0.76. Completers and those who
dropped out at T2 or T3 differed in age, F (1, 1010)=34.33,
p<0.0001 with dropouts being slightly older (M =17.30,
SD =0.60) than completers [M=17.01, SD=0.92, Cohen’s
d=0.38 (95% CI1 0.33-0.42)].

Correlation analyses and comparisons between genders

Correlations analyses between all variables for the study
sample (N=1011) are presented in Table 2. BAS (T1)
were weakly and negatively associated with both indices
of actual-ideal body weight discrepancies (T2) and adoles-
cents’ BMI z-scores (T1 and T3), but weakly and positively
with gender. Both indices of actual-ideal body weight dis-
crepancies (T2) were strongly and positively related to each
other, moderately and positively to BMI z-scores (T1 and

T2 actual (objectively-measured)—
ideal body weight discrepancy

T2 actual (self-reported)—ideal body
weight discrepancy

B=0.01,SE=0.02,p=0.60

| T1 BMI z-scores

| T1 age

| gender
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Table 3 Effects of body areas satisfaction on adolescents” BMI z-scores through actual-ideal weight discrepancies

Indirect effect pathways B SE  BC95%CI
Lower Higher
Testing the effect of body areas satisfaction on adolescents” BMI z-scores through body weight discrepancies (H1)
Model 1
T1 body areas satisfaction— T2 actual (objectively measured)—ideal body weight discrep- 0.03 0.01 —-0.06 -0.01
ancy — T3 BMI z-scores
T1 body areas satisfaction— T2 actual (self-reported)—ideal body weight discrepancy — T3 BMI  —0.02 0.01 -0.05 —-0.01
Z-scores
Moderated SE BC95%CI
mediation Lower Higher
index
Testing the moderating role of gender (H2)
Model 2
Gender moderating T1 body areas satisfaction — T3 BMI z-scores 0.07 0.07 -0.02 0.16
Gender moderating T1 body areas satisfaction — T2 actual (objectively measured)—ideal body 1.67 0.77 -0.16 3.19
weight discrepancy
Gender moderating T1 body areas satisfaction — T2 actual (self-reported)—ideal body weight 1.68 0.73 —-0.25 3.11
discrepancy
Gender moderating T2 actual (objectively measured)—ideal body weight discrepancy — T3 BMI ~ 0.01 0.01 -0.01 0.03
z-scores
Gender moderating T2 Actual (self-reported)—ideal body weight discrepancy — T3 BMI z-scores —0.02 0.01 -0.04 0.01

Values of indirect effect coefficient (B) presented in bold are significant. Each bootstrap was based on 10,000 repetitions. Bias-corrected (BC)
confidence intervals (CI) that do not include zero indicate a significant indirect effect

T1 Time 1, baseline, 72 Time 2, 2-month follow-up, 73 Time 3, 13-month follow-up, BMI body mass index

T3), and moderately and negatively to gender. There were
strong positive correlations between BMI z-scores measured
at T1 and T3, and very weak or weak positive correlations
between both BMI z-scores (T1 and T3) and adolescents’
gender.

Also, differences in study variables were tested for both
genders. Significant differences were found between boys
and girls in terms of BAS (T1), both indices of actual—ideal
body weight discrepancies (T2) and BMI z-scores (T1 and
T3) with boys having higher BMI z-scores, but also being
more content with most parts of their bodies and perceiv-
ing their body weight more accurately since both indices of
actual-ideal body weight discrepancies were lower in boys,
all Fs>168.33, ps<0.05 (see Table 2).

Indirect effect of BAS on BMI z-scores: testing
the mediating role of actual-ideal body weight
discrepancies

Model 1 (see Table 3) was designed to test the indirect effect
of BAS (T1) (IV) on BMI z-scores (T3) (DV) through actual
(objectively measured)—ideal body weight discrepancy (T2)
and actual (self-reported)—ideal body weight discrepancy
(T2) (see Fig. 1). Analysis was performed controlling for
adolescents’ gender, age and BMI z-scores at T1.
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The results indicated significant indirect effect of BAS
(T1) on BMI z-scores (T3) through actual (objectively
measured)—ideal body weight discrepancy at T2 [R°=0.05,
F (1, 1008)=56.54, p <0.001] and through actual (self-
reported)—ideal body weight discrepancy at T2 [R*=0.06,
F (2,336)=68.96, p<0.001] (see Model 1 in Table 3). We
have also found direct relations between IV (T1), media-
tors (T2) and DV (T3). Adolescents who were generally
content with most areas of their body (T1) also had lower
discrepancy between their actual (objectively measured) and
ideal body weight (T2) which in turn predicted higher BMI
z-scores at T3. A different pattern of findings was observed
for actual (self-reported)—ideal body weight discrepancy:
adolescent who were generally content with most areas of
their body (T1) also had lower discrepancy between their
actual (self-reported) and ideal body weight (T2) which in
turn predicted lower BMI z-scores at T3.

The model including only one mediator explained 5%
[when actual (objectively measured)—ideal body weight
discrepancy was considered] or 6% [when actual (self-
reported)—ideal body weight discrepancy was considered]
of the variance. The whole model, including IV (BAS), both
mediators (two types of actual-ideal body weight discrep-
ancies) and covariants (adolescents’ gender, age and BMI
z-scores at T1) explained 74% of the variance, R’=0.74, F
(6, 1003)=485.03, p<0.001.
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Testing the moderating role of gender

Model 2 was designed to test whether gender moderated
the relations between (1) BAS (T1) (IV) and both indices of
actual-ideal body weight discrepancies (T2) (mediators),
and (2) between mediators (T2) and BMI z-scores (T3) (DV).
It was measured with moderated multiple mediation analy-
sis, controlling for adolescents’ BMI z-scores (T1) and age.

The results of moderated multiple mediation analysis (see
Model 2 in Table 3) indicated no significant effects of gender
on any of above-mentioned associations. Thus, the outcomes
were the same for girls and boys.

Discussion

Present study provides new evidence for the prospective
associations between body areas satisfaction, two indices
of actual-ideal body weight discrepancies [actual (objec-
tively measured)—ideal body weight discrepancy and actual
(self-reported)—ideal body weight discrepancy] and objec-
tively measured BMI among adolescents from the general
population. The results showed that BAS is indirectly asso-
ciated with adolescents’ BMI z-scores through both indi-
ces of actual-ideal body weight discrepancies. However,
these two cognitive mediators have different effects: ado-
lescents who were satisfied with most areas of their bod-
ies (T1), also had lower levels of actual (objectively meas-
ured)—ideal body weight discrepancy (T2), which in turn
predicted higher BMI z-scores (T3), while lower levels of
actual (self-reported)—ideal body weight discrepancy (T2)
predicted lower BMI z-scores (T3). No moderating effect of
gender was found.

The first hypothesis suggested that BAS may have indirect
effects (through two indices of actual-ideal body weight dis-
crepancies) on adolescent’s BMI z-scores. This hypothesis
has been confirmed. BAS was a predictor of both indices
of actual (objectively measured)—ideal body weight dis-
crepancy and actual (self-reported)—ideal body weight dis-
crepancy, and in turn, both indices were predictors of ado-
lescents’ BMI z-scores. Both indices of actual-ideal body
weight discrepancies operated as mediators between BAS
and BMI z-scores. However, it is worth highlighting that
these two mediators operate in different ways with actual
(objectively measured)—ideal body weight discrepancy pre-
dicting higher BMI z-scores, and actual (self-reported)—ideal
body weight discrepancy predicting lower BMI z-scores.
Direct associations between BAS and actual—-ideal body
weight discrepancies [38], and between actual-ideal body
weight discrepancies and BMI [39] have been confirmed
in the previous studies. However, no studies tested indirect
associations between these variables. Yet, some research
evidence has suggested that overweight and obese people

satisfied with their bodies and with lower actual—ideal body
weight discrepancies can be less motivated to introduce
healthy or unhealthy changes in their physical activity levels
and nutrition behaviors change and lose weight [20]. This is
partially congruent with the findings for actual (objectively
measured)—ideal body weight discrepancy. The results found
for actual (self-reported)—ideal body weight discrepancy
were different as it was a predictor of lower BMI z-scores.
This may be explained by the findings of several studies [10,
15, 16] showing that the subjective perception of the real-
ity (perceived body weight) is a stronger correlate of future
BMI than that reality itself (actual body weight). Therefore,
even though both indices of actual-ideal body weight dis-
crepancies were lower when adolescents’ had been content
with most areas of their bodies, these two may have operated
differently on participants’ BMI z-scores.

The second hypothesis tested the moderating effect of
gender in the associations between BAS, actual—ideal body
weight discrepancies and adolescents’ BMI z-scores. Based
on previous studies, it has been expected that the observed
effects will be gender specific, with stronger associations
between BAS, actual-ideal body weight discrepancies and
BMI z-scores among girls compared to boys [24]. This
hypothesis was not supported. Preliminary analyses indi-
cated significant gender differences with girls being less
satisfied with their bodies and have higher levels of both
indices of actual-ideal body weight discrepancies than boys.
However, no effect of gender was found in moderated media-
tion model. Gender was not a moderator in the associations
between BAS, actual-ideal body weight discrepancies and
adolescents” BMI z-scores. Therefore, these patterns of asso-
ciations can be seen as gender independent. This finding is
partially in line with previous studies [40] indicating that
gender is a significant covariant yet not a moderator of the
associations between the present study’s variables.

The results of this study allowed for more thorough
prospective analysis of the association between BAS,
actual-ideal body weight discrepancies and objectively
measured BMI z-scores than in the previous cross-sectional
studies that explored direct associations between variables
[38, 39]. Moreover, the findings indicated that these associa-
tions seem to be consistent for a large sample of both boy
and girl participants and across the range of body weight
status.

The present study has several limitations. The first ones
are related to study design. Namely, the study variables were
not measured at each time point. Therefore, it was not pos-
sible to evaluate their change over time. Moreover, even
though efforts were made to choose the intervals able to
explain the short- and long-term associations between the
study variables, the choice of the time points in the study was
arbitrary. Further, other variables which were not included
in the present study but were found as significant in the
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explanation of the associations between BAS and BMI, such
as: cognitive variables (e.g., perfectionism and self-esteem),
emotional variables (e.g., depression, anxiety and emotion
regulation), environmental variables (e.g., built physical
environment and food accessibility), social variables (e.g.,
peer, parental, media influence), and behavioral variables
(e.g., diet, physical activity and sedentary behavior) [25,
28, 41]. Moreover, it is worth mentioning that body dis-
satisfaction was previously found to be explained to a large
extend by genetic factors [25] that were not controlled in the
study. These variables should be included as relevant in the
future studies. Also, adolescents were not screened for eating
disorders’ symptoms, but they, however, can occur in this
group [15] and could have affected the outcomes obtained
in the study constituting another factor that could be con-
trolled for in the future. Also, excluding individuals with
eating disorders’ diagnosis when conducting similar studies
is recommended. Any conclusions should refer to general
population of adolescents (thus, including wide range of
BMI and manifesting symptoms of many disorders includ-
ing eating disorders). Generalizations to ethnically diverse
populations should be made with caution as the sample ana-
lyzed in the present study was ethnically homogeneous (all
adolescents were Caucasians). Another limitation may be the
wide age range of the sample. However, age was controlled
for in all analyses to address this issue. Besides age, other
variables indicated previously as being significant confounds
of adolescents’ BMI z-scores (e.g., baseline BMI z-scores)
were controlled for, which can explain low beta coefficients
obtained in the present study and low explained variance of
the model including only mediators. Finally, participants’
responses could be biased by the social desirability.
Concluding, the result of this study confirmed the indi-
rect effects of BAS on BMI z-scores through two indices of
actual—ideal body weight discrepancies. The findings sug-
gests that factors such as BAS and actual-ideal body weight
discrepancies should continue to be use in ED prevention
and treatment programs, and in weight management pro-
grams. Such programs should target adolescents of both
genders and with wide range of BMI z-scores, manifesting
high levels of one of the two actual-ideal body weight dis-
crepancies [i.e., actual (self-reported)—ideal body weight
discrepancy or actual (objectively measured)—ideal body
weight discrepancy]. However, it may be more relevant for
excessive weight treatment programs to account for actual
(objectively measured)—ideal body weight discrepancy since
it was found to be a predictor of higher BMI. On the other
hand, eating disorder prevention and treatment programs
should account rather for actual (self-measured)—ideal body
weight discrepancy as it was found to be a predictor of lower
BMI. The findings suggest that future research may benefit
from testing both indices of actual-ideal body weight dis-
crepancies when assessing underweight or excessive weight

@ Springer

risk factors since they both were stimulated by BAS having
different consequences on adolescents’ BMI z-scores.
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