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Abstract

Obesity in children and adolescents, a global health concern with serious cardiometabolic and psychosocial impacts,
requires understanding BMI risk factors to inform effective prevention and intervention strategies. This study aimed to
compare the sociodemographic and clinical characteristics of adolescents with normal weight, overweight, and obesity to
identify the main predictors of BMI. Methods: This crosssectional study included adolescents with normal weight (n=100),
overweight (n=100), or obesity (n=100) and their mothers. Adolescents were evaluated through semi-structured clini-
cal interviews, and only those without comorbid psychiatric or medical conditions were included. Both adolescents and
their mothers completed selfreport measures assessing disordered eating behaviors, impulsivity, and comorbid psychiatric
symptoms. Structural equation modeling was used to examine the factors associated with adolescents’ BMI. Adolescents
with overweight and obesity and their mothers exhibited higher levels of comorbid anxiety and depressive symptoms,
greater engagement in restrictive, emotional, and external eating behaviors, and increased impulsivity compared to those
with normal weight (»p<.05). The analysis shows that adolescents' BMI is directly predicted by adolescents’ impulsiv-
ity (B=.842) and gender (B=.073). Maternal impulsivity indirectly influences adolescents' BMI through multiple path-
ways, including both maternal (B=.360) and adolescent (B=.629) disordered eating behaviors and adolescents' impulsivity
(B=.120). Additionally, maternal BMI, maternal and adolescent disordered eating behaviors further contribute to these
indirect effects. This study demonstrates the dynamic relationship between adolescent and maternal factors in predicting
adolescent BMI. The findings emphasize the importance of targeting both adolescent and maternal factors, particularly
impulsivity, to develop effective obesity prevention and intervention strategies.
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Obesity is a major global health problem associated with  index (BMI) between the 85th and 95th percentiles, and obe-

serious cardiometabolic and psychosocial consequences,  sity as a BMI at or above the 95th percentiles based on age-
including increased risk of early mortality in children and  and sex-specific growth charts (CDC, 2000). Over the past
adolescents. The Centers for Disease Control and Preven-  five decades, obesity rates among children and adolescents

tion (CDC) define overweight (OW) in youth as abody mass ~ have risen sharply worldwide (Jebeile et al., 2022). One
study reported that from 1975 to 2016, the age-standardized
prevalence rates of obesity increased from 0.7% to 5.6% in
girls and from 0.9% to 7.8% in boys (NCD-RisC, 2017).
The German Health Interview and Examination Survey
for Children and Adolescents (KiGGS) found that OW and
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symptoms, reduced quality of life, and disordered eating
behaviors (Jebeile et al., 2022). While these psychosocial
outcomes are well-documented, the relationships between
impulsivity, internalizing symptoms, and disordered eating
in shaping BMI trajectories remain underexplored.

Adolescence represents a critical period marked by
significant physiological, behavioral, and psychosocial
changes that may increase vulnerability to obesity. From
a physiological perspective, hormonal alterations lead to
an increase in the number and size of adipocytes, particu-
larly in females, and greater body fat contributes to reduced
insulin sensitivity. Common changes in eating behaviors—
such as increased consumption of processed and fast foods,
larger portion sizes, and more frequent eating out—along
with prolonged screen time and reduced physical activ-
ity, further exacerbate the risk of obesity during this stage
(Alberga et al., 2012; Jebeile et al., 2022). Among the psy-
chosocial changes, the growing prominence of physical
appearance as a determinant of social acceptance and self-
esteem is particularly noteworthy (Smink et al., 2018). Fur-
thermore, emerging emotion regulation difficulties may lead
adolescents to use eating behavior as a coping mechanism
to alleviate negative emotions. Considering these factors,
understanding the potential causes of obesity at this vulner-
able developmental stage is important for the development
of preventive public health strategies and tailored interven-
tion programs in pediatric populations.

The potential role of impulsivity in the onset and mainte-
nance of obesity has become an important area of research.
Impulsivity is typically defined as the tendency to act
without considering possible negative consequences, man-
ifesting as increased novelty seeking, disadvantageous deci-
sion-making, and poor behavioral/cognitive control (Romer
et al., 2017). A meta-analysis on the role of impulsivity in
obesity reported a moderate effect size in the relationship
between general impulsivity and obesity in the pediatric
population (Thamotharan et al., 2013). Although impulsiv-
ity is generally associated with externalizing behaviors, it
is also considered a risk factor for internalizing symptoms
due to increased sensitivity to negative emotional stimuli,
emotion regulation difficulties, and impulsive reactivity
(Peters et al., 2015). Internalizing symptoms, on the other
hand, not only interact with impulsivity but also represent
an independent risk factor for obesity (Uysal et al., 2024).
Psychosocial factors such as peer victimization, social
stigma, and body dissatisfaction contribute to higher rates of
internalizing symptoms in adolescents with obesity. In addi-
tion, internalizing symptoms may play a role in the bidirec-
tional relationship with obesity through mechanisms such as
emotional dysregulation, disrupted sleep—wake cycle, and
poor dietary and physical activity behaviors (Wojcik et al.,
2023). Given their central role in the onset, maintenance,

and exacerbation of obesity, understanding the relationships
between impulsivity, internalizing symptoms, and BMI
could improve both psychological well-being and clinical
outcomes in adolescents with higher weight status.

Adolescents cannot be considered in isolation from the
family system. The role of mothers is particularly impor-
tant, as they are still the primary caregivers in most house-
holds. Therefore, it is important to assess maternal factors
as well as individual risk factors in adolescents with obe-
sity. Numerous studies have consistently associated parental
eating behaviors and weight status with children's weight
outcomes (Mahmood et al., 2021). A meta-analysis examin-
ing the association between maternal pre-pregnancy BMI
and childhood obesity found that maternal pre-pregnancy
obesity was associated with a 3.64-fold increase in the odds
of childhood (Heslehurst et al., 2019). However, studies
particularly investigating the relationship between mater-
nal impulsivity, maternal internalizing symptoms, and chil-
dren's BMI remain scarce. One study reported a statistically
significant positive relationship between parental impulsiv-
ity and children's BMI—particularly in girls—but found no
mediating effect of parent-reported child impulsivity (Sled-
dens et al., 2016). Another study involving a sample of 258
mothers of obese and non-obese children found that mothers
of children with obesity scored higher on all subscales of the
Minnesota Multiphasic Personality Inventory than mothers
of children without obesity (Precenzano et al., 2021).

Building upon the findings presented, the primary aim
of this study was to compare adolescents with normal
weight (NW), OW, and obesity and their mothers in terms
of internalizing symptoms, impulsivity, and disordered eat-
ing behaviors. In addition, the bidirectional effects of the
adolescents' and their mothers' levels of impulsivity, inter-
nalizing symptoms, and disordered eating behaviors on the
adolescents' BMI were aimed to be assessed. The final aim
of the study was to examine the predictors of adolescents'
BMI. Our main hypotheses in this study are (1) Adolescents
with OW and obesity and their mothers would have higher
levels of internalizing symptoms, impulsivity, and disor-
dered eating behaviors compared to those of NW. (2) Ado-
lescents with OW and obesity and their mothers would have
higher levels of impulsivity and disordered eating behav-
iors, even after controlling for internalizing symptoms.
(3) Adolescents' impulsivity would increase their percen-
tile BMI indirectly via disordered eating behaviors, while
maternal impulsivity indirectly influences adolescents' BMI
by increasing their impulsivity levels. (4) Adolescents’
impulsivity, internalizing symptoms, gender, and maternal
impulsivity would be important predictors of BMI percen-
tile values in adolescents.
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Material and methods
Participants and procedure

This case—control study recruited adolescents aged 12 to
18 years, together with their mothers (only mothers were
included, as all primary caregivers were mothers). Par-
ticipants were initially selected from adolescents who pre-
sented to the pediatric outpatient clinic of the Training and
Research Hospital for several reasons (e.g., cold, stomach-
ache, constipation, routine follow-up) between December 1,
2024, and February 1, 2025. The adolescents were referred
to the child and adolescent psychiatry outpatient clinic after
their routine assessment at the pediatric outpatient clinic.
Adolescents were eligible for inclusion if they had no psy-
chiatric diagnosis, were not using psychiatric medication,
had no chronic conditions such as diabetes mellitus, hyper-
tension, asthma, or neurological or cardiological diseases,
and provided written consent. Participants were divided
into three groups based on their BMI percentile values:
5%—84%, normal weight (NW); 85%—-94%, overweight
(OW); and 95% and above, with obesity. The final sample
therefore represents a specific clinical subgroup derived
from a general pediatric outpatient population.

Participants' age, gender, and anthropometric measure-
ments were recorded by the researchers. All participants
underwent a semi-structured diagnostic interview using the
Kiddie-Schedule for Affective Disorders and Schizophre-
nia for School-Age Children-Present and Lifetime Version
DSM-V (K-SADS-PL) to ensure the absence of psychiat-
ric comorbidities. These interviews were conducted face-
to-face by a child and adolescent psychiatrist. Both the
adolescents and their mothers completed the Dutch Eating
Behavior Questionnaire (DEBQ) and the Barratt Impul-
siveness Scale-Brief (BIS-Brief). Furthermore, adolescents
individually completed the Revised Children's Anxiety and
Depression Scale—Child Version (RCADS-C), while moth-
ers filled out the Revised Children's Anxiety and Depression
Scale—Parent Version (RCADS-P) and the Brief Symptom
Inventory (BSI). Figure 1 provides information on the initial
number of participants assessed, the evaluation procedure,
the number of participants excluded along with their rea-
sons for exclusion, and the final sample size.

The ethical committee of Kastamonu University approved
the protocol (November 20, 2024/No: 2024- KAEK- 110).
A written informed consent form was obtained from each of
the participants and their families. Participants were thor-
oughly informed about the purpose and design of the study,
the timeline, expectations from participants, the potential
risks and benefits, assurances about data confidentiality,
and their right to withdraw at any time without facing any
consequences.
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Measures

The Kiddie-Schedule for Affective Disorders and Schizo-
phrenia for School-Age Children-Present and Lifetime Ver-
sion DSM-V (K-SADS-PL) is a semi-structured interview
form that has demonstrated validity and reliability in a
Turkish sample (Unal et al., 2019). The K-SADS-PL was
administered to adolescents and their mothers by a child and
adolescent psychiatrist to exclude adolescents with any psy-
chiatric disorders from the initial cohort.

The Revised Children's Anxiety and Depression Scale
(RCADS) is a 47-item self-report instrument designed to
evaluate symptoms of anxiety and depression in children
and adolescents, with total scores ranging from 0 to 141.
It includes both a child version (RCADS-C) and a parent
version (RCADS-P), which are used together to provide a
comprehensive clinical assessment. Raw scores from its
subscales are transformed into T-scores, with T-scores of
65 or higher indicating clinical significance. Alongside the
subscale scores, a total internalizing score is derived by
summing all subscales, offering an overall evaluation of the
severity of the internalizing symptoms. The total internal-
izing score was used primarily in statistical analyses. The
Turkish adaptations of the RCADS-C and RCADS-P have
demonstrated reliable and valid psychometric properties
(Gormez et al., 2017a, 2017b). In this study, Cronbach’s
alpha was 0.882.

The Brief Symptom Inventory (BSI), which was devel-
oped to assess various psychiatric symptoms, includes 9
subscales and 3 global indices. In its Turkish adaptation, five
main factors were identified: anxiety, depression, negative
self-image, somatization, and hostility. The global indices
consist of the Global Severity Index (GSI), which assesses
the overall level of distress; the Positive Symptom Total
(PST), representing the total number of symptoms reported;
and the Positive Symptom Distress Index (PSDI), reflecting
the average intensity of distress experienced (Hisli Sahin &
Durak, 1994). The PSDI was used primarily in statistical
analyses. In this study, Cronbach’s alpha was 0.899.

The Dutch Eating Behavior Questionnaire (DEBQ) is a
33-item self-report instrument consisting of three subscales:
external eating, emotional eating, and restrictive eating. It
is scored on a 5-point Likert scale, with higher scores indi-
cating an increase in disordered eating behaviors. DEBQ
is a valid and reliable psychometric instrument for Turkish
samples (Bozan et al., 2011). In this study, Cronbach’s alpha
was 0.987 for adolescents and 0.915 for mothers.

The Barratt Impulsiveness Scale-Brief (BIS-Brief) is an
8-item self-report instrument designed to assess impulsivity
in both clinical and non-clinical populations. It comprised
two distinct dimensions: poor self-regulation and impulsive
behavior. The BIS-Briefis a valid and reliable psychometric
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A total of 500 adolescents aged between 12 and 18 years, along with their mothers, who presented to the J

outpatient clinic and agreed to participate in the study, were evaluated.
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tool for the Turkish sample (Benk Durmus et al., 2022). In
this study, Cronbach’s alpha was 0.876 for adolescents and
0.924 for mothers.

Statistical analysis

We conducted all statistical analyses using SPSS version
28.0 and STATA version 14.2. The significance level was
set at p<0.05 for all tests. Descriptive statistics were used
to summarize demographic and anthropometric character-
istics, and group differences were evaluated using one-way
analysis of variance (ANOVA) and chi-square (°) tests, as

Adolescent with
Overweight (N=100)

5 < pBMI < 85

A

'Adolescent with Normal
Weight (N=100)

appropriate. Post-hoc comparisons for significant ANOVA
results were conducted using Tukey’s HSD test. Analysis
of covariance (ANCOVA) was employed to examine differ-
ences in impulsivity (BIS-Brief Total), and eating behaviors
(DEBQ-Total) across weight status groups, controlling for
relevant covariates. For adolescents, the RCADS-C Total
Internalizing score was included as the covariate, while for
mothers, the BSI-PSDI score was included as the covariate.
Partial correlation analyses were conducted to investigate
the direct relationships between adolescents’ percentile BMI
(pBMI) and measures of impulsivity and eating behaviors in
both adolescents and mothers. These analyses controlled for

@ Springer



11174

Current Psychology (2025) 44:11170-11185

maternal BMI, adolescents' gender, adolescents' total inter-
nalizing scores (RCADS-C), and maternal psychological
distress (BSI-PSDI). Linear regression analyses were per-
formed to identify independent predictors of adolescents’
pBMI. Predictor variables included adolescents' gender,
impulsivity (BIS-Brief Total), eating behaviors (DEBQ-
Total), and total internalizing scores (RCADS-C). Maternal
variables such as BMI, impulsivity (BIS-Brief Total), eating
behaviors (DEBQ-Total), and psychological distress (BSI-
PSDI) were also included in the regression models.
Structural equation modeling (SEM) was conducted
using STATA to test the hypothesized relationships between
maternal and adolescent impulsivity, eating behaviors,
BMI, and adolescent pPBMI. Model fit was evaluated using
multiple indices, including the chi-square test, root mean
square error of approximation (RMSEA), comparative fit
index (CFI), Tucker-Lewis index (TLI), and standardized
root mean square residual (SRMR). The coefficient of deter-
mination (CD) was reported to assess the explanatory power
of the model. To facilitate interpretation of the model fit
indices, brief explanations and commonly accepted thresh-
olds are provided as follows: RMSEA (Root Mean Square
Error of Approximation) estimates the degree of error in
the model’s approximation of the population covariance
matrix—lower values indicate better fit, with values<0.06
considered excellent. CFI (Comparative Fit Index) and TLI
(Tucker-Lewis Index) assess model fit relative to a null
model, accounting for sample size and model complex-
ity—values>0.95 are generally interpreted as indicative
of excellent fit. SRMR (Standardized Root Mean Square
Residual) represents the standardized difference between
observed and predicted correlations, with values<0.08 sug-
gesting a good fit. These indices collectively help deter-
mine how well the hypothesized structural model captures
the observed data patterns. Figure 2 depicts the hypoth-
esized model examining the interconnected relationships

Fig. 2 Hypothesized model of Mother BIS-B-

between maternal and adolescent impulsivity (measured by
BIS-Brief Total), disordered eating behaviors (assessed by
DEBQ-Total), maternal BMI, and adolescent pBMI. The
model proposes that both maternal and adolescent impul-
sivity influence disordered eating behaviors, which in turn
affect BMI in mothers and pBMI in adolescents. In addition,
direct pathways between impulsivity and BMI measures are
hypothesized to capture potential direct effects independent
of disordered eating behaviors. Although SEM allows for
the modeling of latent constructs, in this study we used total
scores for BIS-Brief and DEBQ due to their strong psycho-
metric properties and frequent use as composite indicators
in previous research. Furthermore, the short length of the
BIS-Brief precluded reliable latent variable modeling. This
model aims to elucidate the complex dynamics underlying
shared behavioral and physiological traits within mother-
adolescent dyads. This comprehensive approach allowed
for a detailed investigation of the relationships between
maternal and adolescent characteristics, highlighting direct
and indirect pathways influencing adolescent pBMI.

Results

Table 1 presents the demographic, anthropometric and
clinical characteristics of participants based on weight
status categories (O, OW, and NW). The mean age did
not differ significantly between the groups (F(2)=0.30,
p=0.738). Gender distribution was also comparable across
groups, with no statistically significant differences observed
((2)=2.670, p=0.263). As expected, participants' pBMI
differed significantly across the groups (F(2)=385.34,
p<0.001). Mothers' mean age was not significantly dif-
ferent between the groups (F(2)=1.83, p=0.162). How-
ever, mothers' BMI showed a statistically significant
difference between groups (F(2)=4.22, p=0.016). Post-hoc
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Table 1 Demographic, anthropometric, and clinical characteristics of participants

O (N=100) OW (N=100) NW (N=100) Statistics® Post-hoc diff
M (SD) M (SD) M (SD) Fory P
or n (%) or n (%) or n (%)
Age (vears) 14.89 (2.04) 14.89 (2.09) 14.70 (1.83) F(2)=.30 738 -
Gender
Female 45 (45%) 55 (55%) 55 (55%) £(2)=2.67 263 -
Male 55 (55%) 45 (45%) 45 (45%)
pBMI 96.98 (1.42) 89.67 (2.88) 46.23 (23.99) F(2)=385.34 <.001 NW<OW<O
Mothers age (vears) 43.10 (5.78) 42.98 (5.23) 4425 (4.44) F(2)=1.83 162 -
Mothers BMI (kg/m?) 27.02 (4.73) 27.03 (4.43) 25.47 (3.87) F(2)=4.22 016 NW<0=0W
RCADS-C
Total Anxiety & Depression 68.64 (10.56) 69.74 (9.86) 58.57 (13.16) F(2)=29.75 <.001 NW<0=0W
BSI
GSI 1.43 (.96) 1.79 (91) .56 (.51) F(2)=60.13 <.001 NW<O<OW
PST 76.01 (50.88) 94.75 (48.12) 29.50 (26.94) F(2)=60.15 <.001 NW<O<OW
PSDI 2.05 (.69) 232 (.68) 1.29 (44) F(2)=75.75 <.001 NW<O<OW

M Mean; SD Standard Deviation; pBMI Body Mass Index Percentile; BMI Body Mass Index; O Adolescent with Obesity; OW Adolescent with
Overweight; NW Adolescent with Normal Weight; RCADS-C Revised Children's Anxiety and Depression Scale—Child Version; BSI Brief
Symptom Inventory; GSI Global Severity Index; PST Positive Symptom Total; PSDI Positive Symptom Distress Index. Comparative analyses
of categorical variables were conducted using Pearson’s chi-square test, and continuous variables were analyzed using one-way ANOVA fol-
lowed by Tukey post hoc tests

Table 2 Correlation matrix of adolescent pPBMI, gender, BIS-total B, DEBQ-total, RCADS-C-total, and maternal BMI, BIS-B-total, DEBQ-total,
and BSI-PSDI scores

ADOLESCENT MOTHER
pBMI Gender BIS-B-Total DEBQ-Total RCADS-C-Total mBMI BIS-B-Total DEBQ-Total BSI-PDSI

ADOLESCENT pBMI 1

Gender -14" 1

BIS-B-Total 84™ 08 1

DEBQ-Total 58 03 69" 1

RCADS-C-Total .36 -.02  .40™ 44 1
MOTHER mBMI A1 -06 16" 26" 33" 1

BIS-B-Total 81 08 94" 69" 38" A7 1

DEBQ-Total 35" -08 36" 39" 317 24" 36" 1

BSI-PDSI 427 .00 517 44" 24" .08 50" 16" 1

RCADS-C-Total The Revised Children's Anxiety and Depression Scale—Child Version Total Anxiety and Depression Scores; BSI Brief Symp-
tom Inventory; PSDI Positive Symptom Distress Index, pBMI Body Mass Index Percentile; mBMI Maternal Body Mass Index; BIS-B Barratt
Impulsiveness Scale-Brief; DEBQ Dutch Eating Behavior Questionnaire

“Pearson correlations were used. *p<.05, **p<.01. Gender was coded as 0=female and 1=male

comparisons indicated that mothers of NW participants had
a significantly lower BMI compared to mothers of O and
OW participants, with no significant difference between the
latter two groups (NW <O=0W). The ANOVA results indi-
cate significant group differences in internalizing symptoms
and psychological distress. For the RCADS-C Total Anxi-
ety and Depression score, NW participants reported sig-
nificantly lower levels of anxiety and depression compared
to both O and OW participants (F(2)=29.75, p<0.001).
Similarly, significant differences were found across all BSI
global scores. The GSI, PST, and PSDI scores were low-
est in NW participants and highest in OW participants, with
intermediate values for O participants (GSI: F(2)=60.13,
p<0.001; PST: F(2)=60.15, p<0.001; PSDI: F(2)=75.75,
p<0.001). Group differences for the DEBQ subscales and

the RCADS-C and RCADS-P subscales are provided in
Supplementary Table S1.

Table 2 shows the correlation matrix among adoles-
cents’ percentile BMI, gender, BIS-B-Total, DEBQ-Total,
and RCADS-C-Total, as well as corresponding maternal
variables including maternal BMI, BIS-B-Total, DEBQ-
Total, and BSI-PSDI. Adolescent pBMI was significantly
positively correlated with BIS-B-Total (r=0.84, p<0.01),
DEBQ-Total (r=0.58, p<0.01), and RCADS-C-Total
(r=0.36, p<0.01). It was also significantly associated with
maternal BIS-B-Total (»=0.81, p<0.01), maternal DEBQ-
Total (r=0.35, p<0.01), and maternal BSI-PSDI (r=0.42,
p<0.01). Adolescent gender showed a small but significant
negative correlation with pBMI (»=-0.14, p<0.05), indi-
cating higher pBMI among females. Additionally, strong
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positive correlations were observed between adolescent
and maternal BIS-B-Total (»=0.94, p<0.01), and between
adolescent and maternal DEBQ-Total (»=0.39, p<0.01).
Maternal BSI-PSDI was also significantly correlated with
both adolescent and maternal BIS-B-Total and DEBQ-Total.

Table 3 presents the results of the ANCOVA analyses
comparing adolescents' impulsivity (BIS-Brief Total) and
eating behavior (DEBQ-Total) scores, with the covariate
being adolescents' self-reported total internalizing scores
measured by the RCADS-C. Similarly, for mothers, impul-
sivity (BIS-Brief Total) and eating behavior (DEBQ-Total)
scores were compared, with the covariate being mothers'
PSDI scores from the BSI. For adolescents, significant
differences were observed across weight status groups
in both impulsivity and eating behavior scores (p<0.001
for all). Post-hoc analyses indicated that adolescents with
NW had significantly lower scores on both BIS-Brief Total
and DEBQ-Total compared to adolescents with OW and
O, while the latter two groups did not differ significantly
(NW<O=0W). Furthermore, subscale analyses of eating
behavior (restrained eating, emotional eating, and exter-
nal eating) revealed similar patterns, with adolescents with
NW consistently scoring lower than their OW and O peers,
and significant differences between OW and O groups
being observed for restrained and emotional eating scores
(NW<OW<O0). For mothers, significant differences were
also found across weight status groups in impulsivity and
eating behavior scores (p<0.001 for all). Mothers of adoles-
cents with NW scored significantly lower on both BIS-Brief
Total and DEBQ-Total compared to mothers of adolescents
with OW and O, with no significant differences between
the latter two groups (NW<O=O0W). Subscale analyses
of eating behavior revealed consistent trends, with moth-
ers of adolescents with NW scoring the lowest on restrained
eating, emotional eating, and external eating subscales. For
external eating, scores showed a graded increase across
weight groups, with NW mothers scoring lower than OW
mothers, who scored lower than O mothers (NW <OW<O0).

Table 4 presents the results of a linear regression analy-
sis investigating potential independent variables predicting
adolescents' pBMI across the entire sample. The model was
statistically significant (F(8)=94.84, p<0.001), with an R?
value of 0.72, indicating that 72.3% of the variance in pBMI
was explained by the predictors included in the model. The
adjusted R? value was 0.72. Among adolescents, gender was
a significant predictor of pBMI (f=-0.07, #(292)=-2.31,
p=0.021), with males showing lower pBMI values com-
pared to females. Impulsivity, as measured by BIS-Brief
Total, also emerged as a strong positive predictor (5=0.68,
#292)=7.19, p<0.001), indicating that higher impulsivity
scores were associated with higher pBMI. However, DEBQ-
Total (eating behaviors) and RCADS-C Total Internalizing

@ Springer

Scores were not significant predictors of pBMI. For mothers,
none of the predictors—BMI, BIS-Brief Total (impulsivity),
DEBQ-Total (eating behaviors), or BSI-PSDI (psychologi-
cal distress)—significantly predicted adolescents' pBMI.
The results of the linear regression analyses examining the
predictive effects of RCADS-C subscales on restrictive,
emotional, and external eating behaviors in adolescents
within each group (O, OW, NW) are provided in the supple-
mentary material (Tables S5-S14). Table S15 also shows the
results of partial correlation analyses examining the direct
relationships between adolescents' pBMI and measures of
impulsivity and eating behaviors in both adolescents and
their mothers in the supplementary material.

We first tested the initial model, which was theoretically
constructed based on previous research findings and our
clinical observations (see Fig. 2). This model assumed that
adolescents’ eating behaviors would have a direct or indirect
effect on pBMI. However, the results indicated that eating
behaviors did not significantly predict pBMI (see Fig. 3).
In light of this finding, we considered the possibility that a
mediator variable may have been overlooked in the initial
model and subsequently developed an alternative model.
This revised model assumed that adolescents' impulsivity
increased eating behavior, which in turn influenced pBMI.
This alternative model (see Fig. 4) showed better fit indi-
ces than the initial model and was also more theoretically
sound. It was therefore accepted as the final model.

Figure 3 presents the SEM results of the first model
initially hypothesized and tested in Fig. 2, with all speci-
fied pathways included. In this model, mother BIS-B-
Total significantly predicted mother DEBQ-Total (5=0.36,
p<0.001), adolescent DEBQ-Total (#=0.36, p=0.003),
and adolescent BIS-B-Total (5=0.94, p<0.001). Mother
DEBQ-Total was positively associated with both adolescent
DEBQ-Total (4=0.13, p=0.004) and mother BMI (=0.21,
p<0.001), while mother BMI significantly predicted only
adolescent DEBQ-Total (f=0.12, p=0.003). Additionally,
adolescent BIS-B-Total positively predicted both adoles-
cent DEBQ-Total (#=0.28, p=0.019) and adolescent pPBMI
($=0.69, p<0.001). Gender significantly predicted adoles-
cent pBMI (=0.07, p=0.019). However, the path from
adolescent DEBQ-Total to adolescent pBMI was not sta-
tistically significant (f<-0.01, p=0.987), nor were several
other pathways (e.g., from Mother BIS-B-Total to Mother
BMLI, =0.10, p=0.095; from Mother BIS-B-Total to Ado-
lescent pBMI, £=0.15, p=0.114; from Mother BMI to
Adolescent BIS-B-Total, f=-0.01, p=0.757; from Mother
BMI to Adolescent pBMI, f=—0.05, p=0.987; from Mother
DEBQ-Total to Adolescent pBMI, £=0.06, p=0.104; from
Mother DEBQ-Total to Adolescent BIS-B-Total, f=0.02,
p=0.362). After removing all non-significant pathways, a
more parsimonious model was generated, as shown in the
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Table 4 Linear regression analysis of factors predicting adolescents’ percentile BMI (pBMI)

Unstandardized Standardized Coefficients 95% Confidence Interval for B
Coefficients
B SE f t p Lower Bound Upper Bound
(constant) —8.300E-16 .03 - .00 1.000 -.06 .06
ADOLESCENT  Gender -.07 .03 -07 =231 .021 -.13 -.01
BIS-B-TOTAL .68 .10 .68 7.19 <.001 .50 .87
DEBQ-TOTAL  -.01 .05 -01 -12 .903 -.10 .09
RCADS-C-Total .04 .04 .04 1.05 295 -.03 A1
MOTHER BMI -.06 .03  -.06 -1.70  .091 -12 .01
BIS-B-TOTAL 15 10 15 1.62 .105 -.03 34
DEBQ-TOTAL .05 .04 .05 1.43 154 -.05 12
BSI-PSDI -.02 .04 -02 -.57 572 -.09 .05

SE standard error; S Beta; p Significance— p value; Adj. Adjusted; RCADS-C The Revised Children's Anxiety and Depression Scale—Child
Version; BSI Brief Symptom Inventory; PSDI Positive Symptom Distress Index; BIS-B Barratt Impulsiveness Scale-Brief; DEBQ=Dutch Eat-

ing Behavior Questionnaire

“dependent variable=pBMI, N=300, F(8, 292)=94.84, p<.001, R’=72, Adj. R>=.72. Gender was coded as 0=female and 1 =male

lower panel of Fig. 3. This refined model demonstrated
excellent fit to the data, with fit indices of RMSEA=0.024,
SRMR=0.032, CF1=0.999, TLI=0.997, and CD=0.896.

Figure 4 presents the final SEM tested in this study, based
on iterative model comparisons and theoretical refinement.
This model was developed following the alternative mod-
els depicted in Figs. 2 and 3 and demonstrated improved
model fit. All pathways shown are statistically significant,
except for the path between Adolescent DEBQ-Total and
Adolescent pBMI, which remained non-significant and
was therefore excluded from the final model. In this model,
mother BIS-B-Total significantly predicted both mother
DEBQ-Total (=0.36, p<0.001) and adolescent BIS-B-
Total (#=0.90, p<0.001). Mother DEBQ-Total was a sig-
nificant predictor of both adolescent DEBQ-Total (=0.13,
p=0.004) and mother BMI (5=0.24, p<0.001), and mother
BMI significantly predicted only adolescent DEBQ-Total
(#=0.12, p=0.004). Additionally, Adolescent DEBQ-Total
significantly predicted Adolescent BIS-B-Total (#=0.06,
p=0.017). Adolescent BIS-B-Total significantly pre-
dicted adolescent pBMI (#=0.84, p<0.001). Gender also
emerged as a significant predictor of adolescent pBMI
(#=-0.07, p=0.019). The model exhibited excellent fit to
the data, with the following fit indices: RMSEA=0.022,
SRMR=0.030, CFI=0.999, TLI=0.998, and CD=0.896.
Notably, these fit statistics indicate a slightly better model fit
compared to the alternative model presented in Fig. 3, which
reported RMSEA=0.024, SRMR=0.032, CF1=0.999, and
TLI=0.997. This improvement further supports the final
model's robustness and parsimony.

Discussion

To our knowledge, this is the first study that not only com-
pares adolescents with NW, OW, and obesity and their
mothers in terms of impulsivity, internalizing symptoms,
and disordered eating behaviors but also employs SEM
with a relatively large sample size to determine the direc-
tionality of these relationships and their impact on adoles-
cents' BMI. We hypothesized that adolescents' impulsivity
would indirectly increase their BMI through disordered
eating behaviors. However, contrary to our expectations,
adolescents’ impulsivity was directly associated with
BMI, which constitutes one of the main findings of our
study. Although the impact of general impulsivity on body
weight has been widely recognized (Thamotharan et al.,
2013), studies in pediatric samples report inconsistent find-
ings regarding whether this relationship is direct or medi-
ated by other factors (Nederkoorn et al., 2007; Scholten et
al., 2014). Neurodevelopmental features associated with
heightened impulsivity—such as delayed myelination and
extensive synaptic pruning in the prefrontal cortex—are
typical characteristics of adolescence (Romer et al., 2017).
However, these changes may manifest more prominently at
the behavioral level in adolescents with higher weight sta-
tus, potentially contributing to the heightened impulsivity
found in this subgroup. In this context, impulsivity may be
linked to weight gain not only through disordered eating
behaviors but also through factors such as irregular eating
patterns, prolonged screen time, difficulty maintaining regu-
lar physical activity, and easier adaptation to peer groups
with unhealthy eating habits. In addition, disordered eating
behaviors were defined as external eating, restricted eating,
and emotional eating in our study. However, disordered eat-
ing behaviors are conceptualized on a spectrum, from pas-
sive overeating to binge eating and food addiction in the

@ Springer
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Fig. 3 SEM results before and after removing non-significant paths.
Note: The upper panel represents the tested version of the hypothe-
sized model presented in Figure 2, including all specified paths. The

literature (Davis, 2013). Impulsive people also have a neu-
robiologically high reward sensitivity, leading to increased
motivation toward rewarding stimuli. Consequently, they
may be more likely to consume palatable foods regard-
less of physiological hunger—a pattern strongly associ-
ated with binge eating, food cravings, and food addiction
(Kidd & Loxton, 2021). This may support another possible
explanation for the direct association between impulsivity
and BML. It is also important to emphasize that our findings
do not suggest that impulsivity is a universal trait among

@ Springer

lower panel presents the model after removing non-significant paths,
along with model fit indices

adolescents but rather a tendency observed specifically in
those with higher weight status. Given the multidimensional
effect of impulsivity on weight status, future research that
examines impulsivity-related factors more comprehensively
will contribute to a better understanding of the nature of the
relationship between impulsivity and BMI in adolescents
with OW and obesity.

We hypothesized that maternal impulsivity would indi-
rectly influence adolescents' BMI by increasing their impul-
sivity levels. Contrary to our hypothesis, maternal BMI and
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Fig. 4 SEM results: alternative and final model testing the indirect
pathway between adolescent DEBQ-total and pBMI. Note: The
upper panel presents an alternative version of the model depicted in
Fig. 3, testing the presence of an indirect pathway between Adolescent
DEBQ-Total and pBMI, in place of the non-significant direct asso-

impulsivity were indirectly associated with adolescents'
BMI through adolescents' disordered eating behaviors, rep-
resenting another important finding of our study. Numerous
studies have shown that maternal obesity is associated with
an increased risk of OW and obesity in children and ado-
lescents (Bahreynian et al., 2017; Heslehurst et al., 2019;
Svensson et al., 2011). This association is largely attributed
to epigenetic mechanisms, as those with a family history
of obesity are more likely to inherit genetic predispositions

ciation. Model fit indices are provided, indicating an excellent model
fit, with slightly improved indices compared to the model in Fig. 3.
The lower panel illustrates final model, summarizing the relationships
between maternal and adolescent eating behaviors, impulsivity, and
BMI

that increase vulnerability to excessive weight gain. In addi-
tion to genetic factors, parents with OW and obesity may
also contribute to an obesogenic environment, characterized
by high-calorie, low-nutrient food consumption, irregular
mealtimes, and low levels of physical activity, affecting not
only themselves but also their children (Brophy et al., 2009;
Mahmood et al., 2021). This association may be more pro-
nounced in cultures with traditional family structures, such
as ours, where mothers shape the home food environment

@ Springer
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and food holds cultural significance beyond nutrition (e.g.,
leaving food on the plate may be seen as disrespectful).
This dynamic may promote disordered eating behaviors in
adolescents through modeling and learned behaviors, poten-
tially increasing the likelihood of OW and obesity.

Maternal impulsivity, along with maternal BMI, may be
associated with disordered eating behaviors in adolescents
through several mechanisms. Impulsive decision-making
may lead to inappropriate parenting practices such as sham-
ing, yelling, or physical discipline, which may increase fam-
ily stress (Friedman et al., 2016). This negative emotional
climate may impair adolescents' emotion regulation (Rabi-
nowitz et al., 2018), making them more likely to engage in
eating as a maladaptive coping strategy (Esen Oksiizoglu
et al., 2024). In addition, impulsive mothers may exhibit
inconsistent parenting styles, alternating between strict
control and excessive permissiveness. This unpredictability
may create confusion about eating rules at home, disrupt
adolescents’ eating patterns, and promote disordered eat-
ing behaviors (Chen & Johnston, 2007). According to our
findings, maternal impulsivity also indirectly affects mater-
nal BMI through the mediating role of maternal disordered
eating. These results highlight that mothers may indirectly
affect their children's weight status through their own eating
behavior, weight, and impulsivity. In this context, a better
understanding of the role of mothers in adolescent eating
behavior may be important for the development of parental
awareness and regulatory programs.

We hypothesized that adolescents’ impulsivity, internal-
izing symptoms, gender, and maternal impulsivity would be
important predictors of adolescents’ BMI. Consistent with
our hypothesis, both adolescents’ impulsivity and gender
emerged as significant predictors. The literature consistently
shows that females are at higher risk for obesity. Physiologi-
cally, females tend to have more total body fat, primarily
stored in subcutaneous tissue with low metabolic activity
due to estrogen, which makes fat loss more difficult. In addi-
tion, leptin resistance—despite higher leptin levels—may
increase vulnerability to weight gain. In contrast, optimal
levels of testosterone appear to play a protective role against
obesity by reducing visceral fat accumulation and support-
ing insulin sensitivity in males (Saad et al., 2012). Sociocul-
tural factors also play an important role. While female body
image is mostly associated with thinness, increasing weight
gain during adolescence can exacerbate the gap between
perceived and ideal body image, leading to body dissatis-
faction. Furthermore, social pressure, appearance-related
criticism, and body norms shaped by social media—often
directed at females—may trigger disordered eating behav-
iors. In contrast, males tend to face less direct pressure in
this context. This difference may be partly explained by
cultural norms that associate masculinity more closely with

@ Springer

strength and functionality than with adherence to aesthetic
standards (Koceva et al., 2024). Considering these factors,
particularly female adolescents, require targeted interven-
tions that address both metabolic and psychological aspects
of weight regulation.

We hypothesized that adolescents with OW and obesity
and their mothers would have higher levels of internaliz-
ing symptoms, impulsivity, and disordered eating behav-
iors compared to those in the NW group. As we expected,
in addition to the previous findings on impulsivity, ado-
lescents with OW and obesity and their mothers also had
higher levels of disordered eating behaviors and internal-
izing symptoms compared to those in the NW group. This
is particularly relevant in the context of social cognitive
theory, which highlights the role of parents—especially
mothers—as key models for gender-specific behaviors.
Mothers' thoughts, attitudes, and behaviors regarding food,
body image, and weight influence adolescents through both
observational learning and explicit/implicit communication
(Bandura et al., 1963). In support of this, one study found
that adolescent females who perceived maternal pressure
to be thin reported greater desires for thinness and more
restrictive eating behaviors (Field et al., 2005). Another
study concluded that mothers' verbal comments and behav-
ioral cues were shown to play a significant role in the inter-
generational transmission of eating disorders (Arroyo et al.,
2017). These findings highlight the importance of increas-
ing parental awareness to promote healthy eating habits and
body image among adolescents.

This study also found that adolescents with higher weight
status and their mothers reported higher levels of internal-
izing symptoms than the NW group, despite the absence of a
clinical psychiatric diagnosis. Psychosocial stressors related
to obesity (e.g., peer victimization, body dissatisfaction)
may contribute to emotional distress at a subclinical level
in adolescents (Pryor et al., 2016). Similarly, mothers may
experience emotional distress due to concerns about their
child's health, social judgment, or family dynamics. At the
same time, maternal psychological status may also influ-
ence the adolescent’s emotional well-being (Dimitratos et
al., 2022). Given the cross-sectional nature of this study, it is
not possible to determine the directionality of this relation-
ship; however, the findings suggest a potential bidirectional
relationship that warrants further investigation. In this con-
text, adolescents with higher weight status and their moth-
ers may be considered a more psychologically vulnerable
group.

Despite the important findings of the study, several limi-
tations should be considered. The cross-sectional design
prevents the establishment of causal relationships, even with
the use of advanced statistical analysis (SEM). Therefore,
any directional interpretations regarding the relationships
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between variables should be made with caution. Future
longitudinal research is needed to better understand how
these variables influence each other over time. In addition,
the selection of the sample from a specific geographical
region may limit the generalizability of the findings. Despite
highlighting the effect of impulsivity on adolescent weight
status, it should be acknowledged that other unmeasured
variables — such as dietary habits, physical activity levels,
sleep patterns, and socioeconomic status — may also con-
tribute to adolescents’ weight outcomes. Only mothers were
included in the study, as they represented the majority of
accompanying caregivers during data collection. This may
partly reflect the fact that mothers are still commonly seen
as the primary caregivers in our cultural context. Future
studies should consider the potential influence of fathers
or other primary caregivers on adolescents' weight-related
outcomes. Finally, as impulsivity and disordered eating
behaviors are multidimensional constructs, the self-report
measurements used in the study may not have adequately
represented all subcomponents of these constructs. Future
studies that address these limitations are expected to pro-
vide deeper insights into the complex nature of overweight
and obesity in adolescents.

Conclusion and implications for future
research

This study aimed to identify factors predicting adolescent
BMI by comparing impulsivity, internalizing symptoms,
and disordered eating behaviors in adolescents with NW,
OW, and obesity and their mothers. The results showed that
adolescents' impulsivity directly predicted their BMI, while
mothers' own weight status and impulsivity were indirectly
associated with adolescents' disordered eating behaviors. In
addition, adolescents' impulsivity and gender were found
to be the most important predictors of their BMI. These
findings highlight that individual risk factors, in addition
to parental eating behaviors and psychological characteris-
tics, play an important role in the adolescents with obesity.
In this context, involving family members in the clinical
management would be an important step to improve the
effectiveness of treatment and prevention interventions in
adolescents with higher weight status. Furthermore, given
the direct impact of impulsivity on body weight status,
intervention programs aimed at improving cognitive control
and promoting self-regulation skills will not only help to
regulate eating behavior but also support long-term weight
management. Ultimately, female adolescents may require
targeted interventions that address both metabolic and psy-
chological aspects of weight regulation.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s12144-0
25-07956-z.

Acknowledgements The authors extend their gratitude to the young
participants and their families for their involvement, which contributed
to scientific advancements.

Author contributions First author: Conceptualization, Data Curation,
Formal analysis, Investigation, Methodology, Visualization, Writing—
review & editing. Second author.: Conceptualization, Methodology,
Writing— original draft, Writing— review & editing.

Funding Open access funding provided by the Scientific and Techno-
logical Research Council of Tiirkiye (TUBITAK).
No grant was obtained for this research.

Data availability The datasets analyzed during the current study are
available from the corresponding author upon reasonable request.

Declarations
Conflict of interest The authors declare no conflict of interest.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

Alberga, A. S., Sigal, R. J., Goldfield, G., Prud’homme, D., & Kenny,
G. P. (2012). Overweight and obese teenagers: Why is adoles-
cence a critical period? Pediatric Obesity, 7(4), 261-273. https://
doi.org/10.1111/5.2047-6310.2011.00046.x

Arroyo, A., Segrin, C., & Andersen, K. K. (2017). Intergenerational
transmission of disordered eating: Direct and indirect maternal
communication among grandmothers, mothers, and daughters.
Body Image, 20, 107-115. https://doi.org/10.1016/j.bodyim.201
7.01.001

Bahreynian, M., Qorbani, M., Khaniabadi, B. M., Motlagh, M. E.,
Safari, O., Asayesh, H., & Kelishadi, R. (2017). Association
between obesity and parental weight status in children and ado-
lescents. Journal of Clinical Research in Pediatric Endocrinol-
ogy, 9(2), 111-117. https://doi.org/10.4274/jcrpe.3790

Bandura, A., Ross, D., & Ross, S. A. (1963). Vicarious reinforcement
and imitative learning. The Journal of Abnormal and Social Psy-
chology, 67, 601-607. https://doi.org/10.1037/h0045550

Benk Durmus, F., Yusufoglu Torlak, C., Tugen, L. E., & Gulec, H.
(2022). Psychometric properties of the Turkish version of the bar-
ratt impulsiveness scale-brief in adolescents. Archives of Neuro-
psychiatry, 59(1), 48-53. https://doi.org/10.29399/npa.27527

@ Springer


https://doi.org/10.1007/s12144-025-07956-z
https://doi.org/10.1007/s12144-025-07956-z
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/j.2047-6310.2011.00046.x
https://doi.org/10.1111/j.2047-6310.2011.00046.x
https://doi.org/10.1016/j.bodyim.2017.01.001
https://doi.org/10.1016/j.bodyim.2017.01.001
https://doi.org/10.4274/jcrpe.3790
https://doi.org/10.1037/h0045550
https://doi.org/10.29399/npa.27527

11184

Current Psychology (2025) 44:11170-11185

Bozan, N., Bas, M., & Asci, F. H. (2011). Psychometric properties of
Turkish version of dutch eating behaviour questionnaire (DEBQ).
A preliminary results. Appetite, 56(3), 564—566. https://doi.org/1
0.1016/j.appet.2011.01.025

Brophy, S., Cooksey, R., Gravenor, M. B., Mistry, R., Thomas, N.,
Lyons, R. A., & Williams, R. (2009). Risk factors for childhood
obesity at age 5: Analysis of the millennium cohort study. BMC
Public Health, 16(9), 467. https://doi.org/10.1186/1471-2458-9-4
67

Centers for Disease Control and Prevention. (2000). CDC growth
charts. https://www.cdc.gov/growthcharts/

Chen, M., & Johnston, C. (2007). Maternal inattention and impulsivity
and parenting behaviors. Journal of Clinical Child & Adolescent
Psychology, 36(3), 455-468. https://doi.org/10.1080/153744107
01448570

Davis, C. (2013). From passive overeating to “food addiction”: A
spectrum of compulsion and severity. International Scholarly
Research Network Obesity, 2013, 1-20. https://doi.org/10.1155/
2013/435027

Dimitratos, S. M., Swartz, J. R., & Laugero, K. D. (2022). Pathways of
parental influence on adolescent diet and obesity: A psychological
stress-focused perspective. Nutrition Reviews, 80(7), 1800-1810.
https://doi.org/10.1093/nutrit/nuac004

Esen Oksiizoglu, M., Akdemir, D., Akgiil, S., & Ozdemir, P. (2024).
Predictors of emotional eating behaviors in adolescents with
overweight and obesity. Archives De Pediatrie, 31(8), 527-532. h
ttps://doi.org/10.1016/j.arcped.2024.07.007

Field, A. E., Austin, S. B., Striegel-Moore, R., Taylor, C. B., Camargo,
C. A, Jr, Laird, N., & Colditz, G. (2005). Weight concerns
and weight control behaviors of adolescents and their mothers.
Archives of Pediatrics and Adolescent Medicine, 159(12), 1121—
1126. https://doi.org/10.1001/archpedi.159.12.1121

Friedman, C. K., Ryan, S. R., Charles, N. E., Mathias, C. W., Acheson,
A., & Dougherty, D. M. (2016). Child problems as a moderator of
relations between maternal impulsivity and family environment
in a high-risk sample. Substance Use & Misuse, 51(10), 1264-73.
https://doi.org/10.3109/10826084.2016.1168440

Gormez, V., Kilincaslan, A., Ebesutani, C., Orengul, A. C., Kaya, 1.,
Ceri, V., Nasiroglu, S., Filiz, M., & Chorpita, B. F. (2017a). Psy-
chometric properties of the parent version of the revised child
anxiety and depression scale in a clinical sample of Turkish chil-
dren and adolescents. Child Psychiatry and Human Development,
48, 922-933. https://doi.org/10.1007/s10578-017-0716-1

Gormez, V., Kilincaslan, A., Orengul, A. C., Ebesutani, C., Kaya, I.,
Ceri, V., Nasiroglu, S., Filiz, M., & Chorpita, B. (2017b). Psy-
chometric properties of the Turkish version of the revised child
anxiety and depression scale-child version in a clinical sample.
Psychiatry and Clinical Psychopharmacology, 27(1), 84-92. http
s://doi.org/10.1080/24750573.2017.1297494

Heslehurst, N., Vieira, R., Akhter, Z., Bailey, H., Slack, E., Ngonga-
lah, L., Pemu, A., & Rankin, J. (2019). The association between
maternal body mass index and child obesity: A systematic review
and meta-analysis. PLoS Medicine, 16(6), €1002817. https://doi.
org/10.1371/journal.pmed.1002817

Hisli Sahin, N., & Durak, A. (1994). Kisa Semptom Envanteri Brief
Symptom Inventory BSI Tiirk gengleri i¢in uyarlanmasi. Turkish
Journal of Psychology, 9(31), 44-56.

Jebeile, H., Kelly, A. S., O’Malley, G., & Baur, L. A. (2022). Obesity
in children and adolescents: Epidemiology, causes, assessment,
and management. Lancet Diabetes & Endocrinology, 10(5), 351—
365. https://doi.org/10.1016/S2213-8587(22)00047-X

Kidd, C., & Loxton, N. J. (2021). A narrative review of reward sensi-
tivity, rash impulsivity, and food addiction in adolescents. Prog-
ress in Neuropsychopharmacology and Biological Psychiatry,
13(109), 110265. https://doi.org/10.1016/j.pnpbp.2021.110265

@ Springer

Koceva, A., Herman, R., Janez, A., Rakusa, M., & Jensterle, M. (2024).
Sex- and gender-related differences in obesity: From pathophysi-
ological mechanisms to clinical implications. International Jour-
nal of Molecular Science, 25(13), 7342. https://doi.org/10.3390/
ijms25137342

Mahmood, L., Flores-Barrantes, P., Moreno, L. A., Manios, Y., & Gon-
zalez-Gil, E. M. (2021). The mnfluence of parental dietary behav-
iors and practices on children’s eating habits. Nutrients, 13(4),
1138. https://doi.org/10.3390/nu13041138

Maugz, E., Lange, M., Houben, R., Hoffmann, R., Allen, J., G68wald,
A., Holling, H., Lampert, T., Lange, C., Poethko-Miiller, C., Rich-
ter, A., Rosario, A. S., von Schenck, U., Ziese, T., & Kurth, B.
M. (2020). KiGGS cohort research team. Cohort profile: KiGGS
cohort longitudinal study on the health of children, adolescents
and young adults in Germany. International Journal of Epidemi-
ology, 49(2), 375-375k. https://doi.org/10.1093/ije/dyz231

NCD Risk Factor Collaboration (NCD-RisC). (2017). Worldwide
trends in body-mass index, underweight, overweight, and obesity
from 1975 to 2016: a pooled analysis of 2416 population-based
measurement studies in 128-9 million children, adolescents, and
adults. Lancet, 16,390(10113),2627-2642. https://doi.org/10.101
6/S0140-6736(17)32129-3

Nederkoorn, C., Jansen, E., Mulkens, S., & Jansen, A. (2007). Impul-
sivity predicts treatment outcome in obese children. Behaviour
Research and Therapy, 45(5), 1071-1075. https://doi.org/10.101
6/j.brat.2006.05.009

Peters, E. M., Balbuena, L., Baetz, M., Marwaha, S., & Bowen, R.
(2015). Mood instability underlies the relationship between
impulsivity and internalizing psychopathology. Medical Hypoth-
eses, 85(4), 447-451. https://doi.org/10.1016/j.mehy.2015.06.02
6

Precenzano, F., Smirni, D., Vetri, L., Marzuillo, P., Lanzara, V., Bitetti,
L., Siciliano, M., Miraglia, Del, Giudice, E., Esposito, M., San-
toro, N., & Carotenuto, M. (2021). Childhood obesity and mater-
nal personality traits: A new point of view on obesity behavioural
aspects. Pediatric Reports, 13(3), 538-545. https://doi.org/10.33
90/pediatric13030063

Pryor, L., Brendgen, M., Boivin, M., Dubois, L., Japel, C., Falissard,
B., Tremblay, R. E., & Co6té, S. M. (2016). Overweight during
childhood and internalizing symptoms in early adolescence: The
mediating role of peer victimization and the desire to be thinner.
Journal of Affective Disorders, 15(202), 203-209. https://doi.org/
10.1016/j.jad.2016.05.022

Rabinowitz, J. A., Osigwe, 1., Bymne, A., Drabick, D. A. G., & Reyn-
olds, M. D. (2018). Father- and youth-reported family affective
expression differentially predicts youth internalizing and exter-
nalizing symptoms. Journal of Clinical Child & Adolescent Psy-
chology, 47(supl), S264—S277. https://doi.org/10.1080/1537441
6.2017.1280801

Romer, D., Reyna, V. F., & Satterthwaite, T. D. (2017). Beyond ste-
reotypes of adolescent risk taking: Placing the adolescent brain in
developmental context. Developmental Cognitive Neuroscience,
27, 19-34. https://doi.org/10.1016/j.den.2017.07.007

Saad, F., Aversa, A., Isidori, A. M., & Gooren, L. J. (2012). Testos-
terone as potential effective therapy in treatment of obesity in
men with testosterone deficiency: A review. Current Diabetes
Reviews, 8(2), 131-143. https://doi.org/10.2174/157339912799
424573

Scholten, E. W., Schrijvers, C. T., Nederkoorn, C., Kremers, S. P., &
Rodenburg, G. (2014). Relationship between impulsivity, snack
consumption and children’s weight. PLoS One, 9(2), e88851. htt
ps://doi.org/10.1371/journal.pone.0088851

Sleddens, E. F., Ten Hoor, G. A., Kok, G., & Kremers, S. P. (2016).
Associations between parental impulsivity and child body mass
index. Springerplus, 5(1), 1422. https://doi.org/10.1186/s40064-0
16-3048-x


https://doi.org/10.3390/ijms25137342
https://doi.org/10.3390/ijms25137342
https://doi.org/10.3390/nu13041138
https://doi.org/10.1093/ije/dyz231
https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.1016/j.brat.2006.05.009
https://doi.org/10.1016/j.brat.2006.05.009
https://doi.org/10.1016/j.mehy.2015.06.026
https://doi.org/10.1016/j.mehy.2015.06.026
https://doi.org/10.3390/pediatric13030063
https://doi.org/10.3390/pediatric13030063
https://doi.org/10.1016/j.jad.2016.05.022
https://doi.org/10.1016/j.jad.2016.05.022
https://doi.org/10.1080/15374416.2017.1280801
https://doi.org/10.1080/15374416.2017.1280801
https://doi.org/10.1016/j.dcn.2017.07.007
https://doi.org/10.2174/157339912799424573
https://doi.org/10.2174/157339912799424573
https://doi.org/10.1371/journal.pone.0088851
https://doi.org/10.1371/journal.pone.0088851
https://doi.org/10.1186/s40064-016-3048-x
https://doi.org/10.1186/s40064-016-3048-x
https://doi.org/10.1016/j.appet.2011.01.025
https://doi.org/10.1016/j.appet.2011.01.025
https://doi.org/10.1186/1471-2458-9-467
https://doi.org/10.1186/1471-2458-9-467
https://www.cdc.gov/growthcharts/
https://doi.org/10.1080/15374410701448570
https://doi.org/10.1080/15374410701448570
https://doi.org/10.1155/2013/435027
https://doi.org/10.1155/2013/435027
https://doi.org/10.1093/nutrit/nuac004
https://doi.org/10.1093/nutrit/nuac004
https://doi.org/10.1016/j.arcped.2024.07.007
https://doi.org/10.1016/j.arcped.2024.07.007
https://doi.org/10.1001/archpedi.159.12.1121
https://doi.org/10.3109/10826084.2016.1168440
https://doi.org/10.3109/10826084.2016.1168440
https://doi.org/10.1007/s10578-017-0716-1
https://doi.org/10.1080/24750573.2017.1297494
https://doi.org/10.1080/24750573.2017.1297494
https://doi.org/10.1371/journal.pmed.1002817
https://doi.org/10.1371/journal.pmed.1002817
https://doi.org/10.1016/S2213-8587(22)00047-X
https://doi.org/10.1016/j.pnpbp.2021.110265

Current Psychology (2025) 44:11170-11185

11185

Smink, F. R. E., van Hoeken, D., Dijkstra, J. K., Deen, M., Oldehin-
kel, A. J., & Hoek, H. W. (2018). Self-esteem and peer-perceived
social status in early adolescence and prediction of eating pathol-
ogy in young adulthood. International Journal of Eating Disor-
ders, 51(8), 852—862. https://doi.org/10.1002/eat.22875

Svensson, V., Jacobsson, J. A., Fredriksson, R., Danielsson, P., Sobko,
T., Schioth, H. B., & Marcus, C. (2011). Associations between
severity of obesity in childhood and adolescence, obesity onset
and parental BMI: A longitudinal cohort study. International
Journal of Obesity (Lond), 35(1), 46-52. https://doi.org/10.103
8/1j0.2010.189

Thamotharan, S., Lange, K., Zale, E. L., Hufthines, L., & Fields, S.
(2013). The role of impulsivity in pediatric obesity and weight
status: A meta-analytic review. Clinical Psychology Review,
33(2), 253-262. https://doi.org/10.1016/j.cpr.2012.12.001

Unal, F., Oktem, F., Cetin Cuhadaroglu, F., Cengel Kultur, S. E.,
Akdemir, D., Foto Ozdemir, D., Cak, H. T., Unal, D., Tiras, K.,
Aslan, C., Kalayci, B. M., Aydos, B. S., Kutuk, F., Tasyurek, E.,
Karaokur, R., Karabucak, B., Karakok, B., Karaer, Y., & Artik,
A. (2019). Reliability and validity of the schedule for affective

disorders and schizophrenia for school-age children-present and
lifetime version, DSM-5 November 2016-Turkish adaptation.
Turkish Journal of Psychiatry, 30(1), 42-50.

Uysal, F., Kiigiik, E., Ozkalayci, O., Tastekin, N., et al. (2024). The
relationship between food addiction in obesity and anxiety,
impulsivity, depression, and emotion regulation difficulty. Jour-
nal of Experimental and Clinical Medicine, 41(3), 583-589. http
s://doi.org/10.52142/omujecm.41.3.23

Wojcik, M., Alvarez-Pitti, J., Koziot-Kozakowska, A., Brzezinski,
M., Gabbianelli, R., Herceg-Cavrak, V., Wiihl, E., Lucas, I.,
Radovanovi¢, D., Melk, A., Gonzalez Lopez-Valcarcel, B.,
Fernandez-Aranda, F., Mazur, A., Lurbe, E., Borghi, C., &
Drozdz, D. (2023). Psychosocial and environmental risk factors
of obesity and hypertension in children and adolescents-a litera-
ture overview. Frontiers in Cardiovascular Medicine, 20(10),
1268364. https://doi.org/10.3389/fcvm.2023

Publisher's Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.52142/omujecm.41.3.23
https://doi.org/10.52142/omujecm.41.3.23
https://doi.org/10.3389/fcvm.2023
https://doi.org/10.1002/eat.22875
https://doi.org/10.1038/ijo.2010.189
https://doi.org/10.1038/ijo.2010.189
https://doi.org/10.1016/j.cpr.2012.12.001

	﻿Impulsivity, ınternalizing symptoms, and disordered eating as predictors of adolescents’ body mass ındex: a structural equation modeling study in adolescents with overweight and obesity and their mothers
	﻿Abstract
	﻿Material and methods
	﻿Participants and procedure
	﻿Measures
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion and ımplications for future research
	﻿References


