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model of parental psychological control and 
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Depressive symptoms and body mass index among adolescents: A mo-
derated mediation model of parental psychological control and age

SUMMARY  
Objective: It is known that the presence of depressive 
symptoms can increase the risk of elevated body mass 
index. However, less is known about the underlying pro-
cesses which may mediate or moderate this relationship. 
The aim of this study was to examine the mediating 
effect of parental psychological control and the mode-
rating effect of age in regard to the relationship of 
depressive symptoms and body mass index. Method: 
This study was carried out with 618 high school students 
(53.7% female), ranging in age from 14 to 17-years-old. 
The participants were applied Socio-demographic 
Information Form, Children’s Depression Inventory, 
Parental Psychological Control Scale as well as Body Mass 
Index. Results: It was found through mediation analysis 
that the relationship between depressive symptoms and 
BMI was mediated by parental psychological control. In 
addition, the predictive effect of depressive symptoms 
on body mass index and the mediating effect of parental 
psychological control were moderated by age. More 
specifically, the direct effect of depressive symptoms and 
the indirect effect of depressive symptoms over the body 
mass index through parental psychological control were 
observed in participants aged 14- years- old, but not in 
participants older than 14. Discussion: The aim of this 
study is to reveal the role of the psychological control of 
the parent and the age of the child, which is thought to 
be important in the relationship between depressive 
symptoms and body mass index. The findings support 
the importance of parenting programs that can positive-
ly affect both physical and mental health. 
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ÖZET 
Amaç: Depresif belirtilerde görülen artışın vücut kitle 
indeksi riskini artırabileceği bilinmektedir. Bununla birlik-
te, bu ilişkiye aracılık edebilecek ve düzenleyecek altta 
yatan süreçler hakkında az şey bilinmektedir. Bu 
çalışmanın amacı, depresif belirtiler ile vücut kitle indeksi 
arasındaki ilişkide ebeveyn psikolojik kontrolünün aracı 
etkisini ve yaşın düzenleyici etkisini incelemektir. 
Yöntem: Bu çalışma 14 ila 17 yaş arasında değişen 618 
lise öğrencisi (% 53,7 kadın) ile gerçekleştirilmiştir. 
Katılımcılara Sosyo-demografik Bilgi Formu, Çocuk 
Depresyon Envanteri, Ebeveyn Psikolojik Kontrol Ölçeği 
ve Beden Kitle İndeksi uygulandı. Bulgular: Arabuluculuk 
analizi ile depresif belirtiler ve vücut kitle indeksi 
arasındaki ilişkiye ebeveyn psikolojik kontrolünün aracılık 
ettiği bulunmuştur. Ayrıca, depresif belirtilerin vücut kitle 
indeksi üzerindeki yordayıcı etkisi ve ebeveyn psikolojik 
kontrolünün aracılık etkisi yaşla azalmıştır. Daha spesifik 
olarak, depresif belirtilerin doğrudan etkisi ve depresif 
belirtilerin ebeveyn psikolojik kontrolü yoluyla vücut kitle 
indeksi üzerindeki dolaylı etkisi 14 yaşında görülmek-
teyken, 14 yaşından büyük katılımcılarda görülmemiştir. 
Sonuç: Bu çalışmanın amacı depresif belirtiler ile vücut 
kitle indeksi arasındaki ilişkide önemli olduğu düşünülen 
ebeveynin psikolojik kontrolü ve çocuğun yaşının rolünü 
ortaya koymaktır. Bulgular hem beden hem de ruh 
sağlığını olumlu yönde etkileyebilecek ebeveynlik 
programlarının önemini desteklemektedir. 
 
Anahtar Sözcükler: Depresif belirtiler, vücut kitle indek-
si, ebeveyn psikolojik kontrolü, yaş ve ergenler
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INTRODUCTION  

Adolescence can be a precarious period for the 
development of obesity due to a variety of biologi-
cal, psychological, social and environmental factors 
(1). Also, obesity during childhood and adoles-
cence may lead to an increased risk of being obese 
and disabled during adulthood (2). In a survey 
addressing health behavior among school-aged 
children within Europe and North America; it is 
reported that in the 11-, 13-, and 15-year old age 
groups, 17%, 15% and 13% of the girls respectively 
and 27%, 24% and 22% of the boys respectively are 
considered overweight or obese (3). According to 
the National Health and Nutrition Examination 
Survey (NHANES), obesity prevalence in the chil-
dren and adolescents from the United States is 
18.5% in 2015-2016 (4).  Likewise, among Turkish 
youth between 6 and 18 years old, 8.2% were found 
to be obese/fat (overweight), 14.3%, slightly fat, 
14.9% thin and 3.9% very thin (5).  It is suggested 
in data provided by the Turkish Statistical Institute 
(TURKSTAT) that overweight and obese individu-
als comprise 14.8% and 3.8% of the adolescent 
population and 33.7% and 19.9% of the population 
aged 15 years or older, respectively (6,7). The 
increased rate of childhood and adolescent obesity 
might be related not only to a genetic predisposi-
tion for obesity, but also a variety of other environ-
mental factors (8). Therefore, it is of great impor-
tance to identify which factors in particular are 
associated with the increased weight gain among 
adolescences.  
Conversely, adolescence represents a developmen-
tal phase, marked by an increased vulnerability for 
the occurrence of depressive symptoms (9,10). In a 
National Survey on Drug Use and Health 
(NSDUH) survey, it is revealed that there is a 
12.8% prevalence rate of major depressive 
episodes among American adolescents (11). A 
review of Turkish studies reported even higher 
rates of depression among high school aged stu-
dents, ranging between 17.5% to 37% (12). Hence, 
weight and mood disturbances that seem to be 
linked together should be considered as significant 
concerns for public health.   
It is suggested in findings from previous studies 

that increased weight, as defined by a Body Mass 
Index (BMI) of higher than 25, is associated with 
depressive symptoms among children and adoles-
cents (13,14,15). Although the relationship 
between increased weight and depressive symp-
toms has been widely examined, the nature of this 
relationship has yet to be clarified. While some 
scholars suggest that obesity causes depression (16, 
17,18,19,20), others suggest otherwise (21,14,15, 
22). However, meta-analysis studies have shown 
that there is a bidirectional association between 
depression and obesity (23,24,25). Several explana-
tions of the causal mechanisms involved in this 
relationship have been asserted. One prominent 
causal model proposes that obesity is a deeply stig-
matizing attribute which prompts negative stereo-
typing and discrimination. Obesity stigma involves 
actions against people with obesity that can cause 
exclusion and marginalization, and lead to 
inequities (26). This may lead to depression and 
other negative psychological and social conse-
quences (27,28).   
A second, alternative causal model recognizes that 
depression can exert causal effects on obesity. 
Markowitz et al. claimed that there may be both 
direct physiological and indirect psychosocial path-
ways in the relationship between depression and 
obesity (29). First, it can be a direct pathway 
through the biological effect of increased stress 
reactivity with hormonal changes. Second, there 
may be indirect pathways through mechanisms 
such as poor adherence, binge eating, negative 
thoughts, and reduced social support. Depressed 
individuals may be less likely to adhere to exercise 
and diet regimens, and may lose the motivation to 
control impulses to eat overly. (30, 29, 31). All this 
makes it difficult for the person with depression to 
care for themselves effectively, leading to weight 
gain.  Because depression is traditionally consi-
dered an outcome rather than a causal variable, 
first model is more intuitive than the alternative 
model. However, literature approves to the causal 
effects of depression on an array of chronic illness-
es, like hypertension and coronary heart disease 
(32).  
Despite the association between depressive symp-
toms and increased weight, what is still not clear is 
how adolescent depression promotes weight gain 
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(21). Also, the underlying mediating mechanisms 
(i.e., how depressive symptoms influence BMI) and 
moderating mechanisms (i.e., when depressive 
symptoms influence BMI), particularly in adoles-
cents, have not attracted as much research atten-
tion. Understanding and managing the mechanisms 
that link depressive symptoms and increased 
weight is crucial to the treatment of individuals who 
suffer from both conditions. 
The Mediating Role of Perceived Parental 
Psychological Control 
Parental control means that children’s activities 
and habits are controlled and regulated, their 
dependence on the family is ensured, and their 
thoughts and feelings are directed by parents (33). 
This control is maintained by practices aimed at 
managing the child psychology and/or behavior. 
Psychological control is explained as a negative 
form of control in terms of children’s emotional 
and psychological development. It attempts to 
intervene without permission in the child’s thinking 
periods, self-expression, and emotions as well as 
preventing the child’s autonomy (33). Barber and 
Harmon (34) divide this control into two main 
types; manipulative and constraining parental cont-
rol. Manipulative parenthood is described as an 
attempt to shape a child’s behavior and provide 
some level of emotional balance between family 
and child. Parents utilize three primary strategies in 
these attempts: guilt induction, love withdrawal, 
and anxiety inception. Constraining parents, on the 
other hand, suppress the child’s verbal behavior 
and prevent the child from fully discovering and 
expressing him/herself (33). Also, parental 
attempts at psychological control, such as criticiz-
ing, accusation, humiliation and exclusion, can cre-
ate anger among adolescences as well as cause vio-
lent behavior or, may instead cause the adolescent 
to become introverted and develop lack of trust in 
relationships because of an increased level of anxi-
ety (35). Psychological control is believed to 
obstruct the development of psychological autono-
my in adolescents (36). Thereby, the development 
of psychological autonomy in adolescence is con-
sidered to be very important for one’s well-being 
(37). Accordingly, a violation of the development 
of psychological autonomy through the use of psy-
chological control might predict the development 

of adolescents’ depressive symptoms (33). 
It is demonstrated through research in this field 
that parental psychological control perceived by 
adolescents is related to internalized problems such 
as depressive symptoms, low ego-strength, and anx-
iety (38, 39, 40, 41, 42, 43, 44). Although parental 
psychological control is assumed to escalate 
depressive symptoms, the relationship between 
these variables is assumed to be mutual (45). From 
a developmental systems perspective, the relation-
ships between the adolescent and parents are bidi-
rectional or mutually influential. Namely, adoles-
cents affect parents as much as parents affect ado-
lescents (46). For example, Albrecht et al. found 
that the internalizing behaviors of adolescents pre-
dicted increases in perceptions of parents as psy-
chologically controlling (38). 
It is stated that parents can influence the weight of 
children through parenting styles and practices (47, 
48). There is evidence that parental psychological 
control predicts adolescents’ engagement in prob-
lematic behaviors (49), such as over and under-eat-
ing behaviors (50,51). If the adolescent’s develop-
ment of psychological autonomy is not supported 
by parents, then excessive eating may become a 
stress response. From another point of view, psy-
chological control is more likely to undermine the 
adolescent’s ability to self-regulate intake (52,50). 
So, parental psychological control may cause 
weight gain through the all of this. 
In the literature, there was no research located that 
investigated the mediating role between the rela-
tionship of depressive symptoms and BMI. In this 
current study, it was hypothesized that depressive 
symptoms might cause parental psychological cont-
rol, and parental psychological control, ultimately 
cause weight gain. Thus, depressive symptoms 
might indirectly influence BMI among adoles-
cences via the mediating role of parental psycho-
logical control. 
Many studies of parental psychological control 
have been based only on adolescents’ reports (39, 
43,44), although some have used parents’ or com-
bined parents’ and adolescents’ reports (42,53). 
Developmental perspective leads researcher to pay 



Turkish J Clinical Psychiatry 2021;24:167-180

Nizamettinoglu N, Safak Ozturk C, Kuzucu Y, Sakiroglu M, Dereboy C.

170

attention to the adolescent’s interpretation and 
understanding of parents’ psychologically control-
ling behaviors as an important part of the process 
that forms ongoing interactions between them as 
well as adolescents’ behavior (38). In the present 
study, it was specifically focused on parental psy-
chological control perceived by adolescents.   
The Moderating Role of Age 
Although depressive symptoms may influence 
parental psychological control and BMI, it is 
unlikely that all adolescents are equally influenced. 
Therefore, it is important to examine moderators 
that may buffer the relationship between depres-
sive symptoms and unfavorable outcomes. The pre-
sent study examined whether the direct effect of 
depressive symptoms on BMI and the indirect 
effect of parental psychological control was moder-
ated by age. BMI and depressive symptomatology 
in childhood may also predict increased BMI in 
adulthood (15). Therefore, additional studies are 
warranted to better clarify the timing of depressive 
symptoms in relation to BMI. Two theories seem to 
stand out in regard to the age-specific effects of 
parental psychological control (54). The first of 
these is self-determination theory (SDT) which 
asserts that parental psychological control is equal-
ly harmful to the adaptation process of children 
and adolescents, although the manifestations and 
results of parental psychological control likely vary 
according to the child’s age (55). Social domain 
theory provides another way to explain how 
parental psychological control manifests itself as 
well as how it affects human development across 
the life span of an individual (56). According to this 
theory, there are age-related changes in how pa-
rents and children regard adequate parental 
authority on different points in life. Thus, it is rea-
sonable to assume the moderating role of age in 
regard to the relationship of depressive symptoms 
with BMI and with parental psychological control. 
In other words, to be more precise, if parental psy-
chological control mediates the relationship 
between depressive symptoms and BMI; and age 
moderates the relationship between depressive 
symptoms and parental psychological control 
simultaneously, then the mediating effect of 
parental psychological cont-rol can possibly be 
moderated by age. The proposed model for this 

study is a moderated mediation model, which 
involves parental psychological control and age in 
the relationship between depressive symptoms and 
BMI. 
The Present Study  
The present study aimed to examine whether the 
relationship between depressive symptoms and 
BMI in adolescences was mediated by parental psy-
chological control and whether the indirect effect 
of depressive symptoms and the mediating effect of 
parental psychological control on BMI were mod-
erated by age. The specific hypotheses were exam-
ined as follows: 
Hypothesis 1. Depressive symptoms are associated 
with BMI. 
Hypothesis 2. Parental psychological control medi-
ates the relationship between depressive symptoms 
and BMI.  
Hypothesis 3. Age moderates the relationship 
between depressive symptoms and BMI.  
Hypothesis 4. Age moderates the mediating effect 
of parental psychological control in the relationship 
between depressive symptoms and BMI. The indi-
rect effect will be decreased with age. 
Testing mediator and moderator variables in a sin-
gle model could generate more comprehensive 
information than examining two separate models 
(57). The moderated mediation model used in the 
present study (see Fig. 1) was suitable to elaborate 
on how and when depressive symptoms influence 
BMI, but would also tell when of the how depres-
sive symptoms influence BMI.  
METHOD 

Participants 

Appropriate sampling, which is one of the non-ran-
dom purposeful sampling methods, was used in 
sample selection. This sampling method is based on 



the participants being easily accessible (58).  In this 
direction, the schools included in the study were 
determined using an easily accessible sampling 
method. 
All applications were made in a counseling hour 
coordinated with the guidance service. School psy-
chological counselors supported both in determin-
ing the classes and in applications. The participants 
of this study were 618 students (53.7% female), 
recruited from the 9th, 10th and 11th grades of se-
veral high schools located at Aydın city center. 
Eight students (1.3%) did not specify their sex. The 
mean age of the convenience sample was 
15.45±0.95 (range= 14-17) years, the mean weight 
was 57.23±10.87 (range= 35-115) kilograms, and 
the mean height was 167.56±8.65 (range= 141-
192) centimeters. When computed separately for 
female and male, the mean weight was 53.96±8.91 
(range= 35-89) and 61.26±11.66 (range= 35-115) 
kg, and the mean height was 163.28±6.49 (range= 
141-182) and 172.76±8.11 (range= 147-192) cm, 
respectively. As the participants’ BMI scores sug-
gested, 22.7% of the sample were underweight, 
65.2% normal weight, and 12.1% overweight or 
obese.  
Measures 
Socio-demographic Information Form: This a form 
with questions related to gender, age, grade, 
weight, and height status.  
Body Mass Index (BMI): In interpreting BMI in 

children and adolescents, growth reference levels 
issued by the World Health Organization (WHO) 
for 5-19-year-olds have been used (59). 
Accordingly, adolescents with BMI scores above 
the 95th percentile for their sex and age were con-
sidered obese, those between the 85th and 95th 
percentile overweight, between the 15th and 85th 
percentile normal weight, and under 15th per-
centile thin.  
Children’s Depression Inventory (CDI): The severity 
of depressive symptoms in the subjects have been 
assessed by means of the Turkish version of this 
self-report instrument consisting of 27 items each 
rated on a scale ranging from “0” to “2” (60, 61). 
The CDI was developed to distinguish youth with a 
psychiatric diagnosis of major depressive or dys-
thymic disorder from those without (62). The adap-
tation of CDI to Turkish culture was made by Öy 
(63). The reliability of the Turkish version of the 
CDI was reported to be sufficient (Cronbach’s 
alpha = .86).  
Parental Psychological Control Scale (PPCS): 
Developed to assess psychological control that ado-
lescents perceive from their parents, the PPCS con-
sists of 32 items rated on 4-point Likert’s scale. The 
scale was developed in Turkish by combining the 
items of two original scales related to the subject 
matter (64). Sixteen items were taken from 
Psychological Control Scale-Youth Self Report 
(PCS-YSR) (33) and sixteen items were taken from 
another scale which included different components 
of psychological control such as love withdrawal, 
guilt induction and erratic emotional behaviors 
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(65). Combined items were designed to tap cultural 
nuances in the perceived meaning of the behaviors 
which is consistent with the aim of the study. 
Explanatory factor analysis revealed two inter-
pretable factors representing the two dimensions of 
psychological control, namely guilt induction/errat-
ic emotional behaviors and love withdrawal/irre-
spective. The items with low loadings (less than the 
cutoff of .33) were excluded, and so, each version of 
perceived psychological control (mother, father, 
and mother reported form) was reduced to 25 
items. Second order confirmatory factor analyses 
were confirmed the two-factorial model. These two 
sub-scale scores are highly reliable as implied by 
Cronbach’s alpha coefficients of .87 and .86, 
respectively. In the present study, the participants’ 
ratings on the PPCS considering their mothers 
were included in the analyses. In this study, two-
factor model of the perceived maternal control 
scale had acceptable fit values [χ² (54, N=625) = 
154.75, χ²/df=2.8, GFI=.92, AGFI=.90, CFI=.90, 
RMSEA=.08)] 
Procedure 
Following the approval taken from the Non-inva-
sive Clinical Trials Ethics Committee of the Faculty 
of Medicine at Adnan Menderes University, per-
mission was obtained from the Aydın Provincial 
Directorate of National Education to collect data 
in schools. The data was collected from volunteer-
ing high school students during group sessions 
organized by the counseling teachers at each 
school. At the beginning of each session covering 
about one lecture-hour, the participating students 
were informed on the objectives of the study, rating 
the self-report instruments, and the importance of 
response sincerity. Each student provided data on 
his/her height and weight if s/he was sure, or was 
measured by the principal investigator during the 
session.   
Statistical Analysis 
In the present study, before testing proposed mo-
dels, descriptive statistics and correlation analysis 
were reported. After the preliminary analysis, 
mediation and moderation analyses were utilized. 
The analysis of the moderated mediation model 

was examined using Hayes’s (66) PROCESS macro 
(Model 8). SPSS macro PROCESS has been deve-
loped to assess complex models including both 
mediator and moderator variables. This program is 
capable of analyzing the mediating effect, moderat-
ing effect and moderated mediation effect (66). 
PROCESS also allows conditional indirect effects 
to be estimated with bootstrapping methods and 
the significance of conditional indirect effects to be 
examined at different levels of the moderation vari-
able (66). Bootstrapping resampling method pro-
duces stronger predictions than other mediation 
analyses (67) as it generates a larger sample num-
ber from the dataset and applies them to gain stan-
dard error estimates. For the present study, 50,000 
bootstrap samples were used. The interval confi-
dence of these standard errors is considered when 
testing the significance of indirect effects. These 
standard errors were used to calculate the 95% 
confidence interval (CI) for each indirect effect. 
Significant mediation is indicated when the upper 
and the lower limits of the 95% CI do not include 
zero. 
In the present study, moderated mediation allowed 
the examination of whether the conditional indirect 
effects were significantly different for adolescents 
of different age groups. The index of moderated 
mediation is an inferential test to evaluate whether 
the extent of moderated mediation is statistically 
different from zero.  
RESULTS 

Preliminary Analyses 
The distribution of the variables was examined 
using skewness and kurtosis values. All values were 
less than 1.5, ranging from .76 to .95 for skewness 
and from .54 to 1.41 for kurtosis, indicating that 
there was no problem with normal distribution for 
any variable and all variables were normally dis-
tributed in the sample. In addition to the skewness 
and kurtosis analyses, the Kolmogorov-Smirnov 
test was used and the results (p>.05) supported the 
normality. To check multivariate normality, 
Mahalanobis distance was examined. Findings pro-
vided (10.48) the multivariate normality hypothesis 
for all scales. 
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AHEAD of PRINT
Table 1 displays the means, standard deviations and 
bivariate correlations between age, depressive 
symptoms, BMI and parental psychological con-
trol. Parental psychological control was positively 
correlated with depressive symptoms (r=.40, p < 
.01), and BMI (r=.14, p<.01). Correlations 
observed between the BMI and parental psycho-
logical control, and between BMI and depressive 
symptoms were rather low.  
Testing the Proposed Model 
The mediation analysis was conducted to deter-
mine whether parental psychological control medi-
ated the relationship between depressive symptoms 
and BMI. The mediation model estimates indicat-
ed the direct effect of depressive symptoms on 
parental psychological control (a-path), the direct 
effect of parental psychological control on BMI (b-
path), the direct effect of depressive symptoms on 
BMI (c-path), and the indirect effect of depressive 
symptoms on BMI through parental psychological 
control (c′-path). All continuous variables were 
standardized to allow for comparability of coeffi-
cients across the predictor variables. The total 

scores were converted to standard scores in order 
to use the latent features measured indirectly with 
different measurement tools on the model pro-
posed by the researchers and to compare the 
results obtained. In this way, the results obtained 
from different scales were equalized to the same 
scale level and it was aimed to perform all mathe-
matical operations on the scores obtained from the 
scales and to obtain more consistent measurement 
results. Results showed that depressive symptoms 
predicted parental psychological control (β =1.04, 
p<.05), parental psychological control predicted 
BMI (β=.11 p< .05) and depressive symptoms pre-
dicted BMI (β=1.38, p<.01). The significant direct 
relationship between depressive symptoms became 
insignificant (β=.03, p>.46) when the effect of 
parental psychological control was controlled. 
These results indicated parental psychological   
control fully mediated the relationship between 
depressive symptoms and BMI. The interaction of 
depressive symptoms and age had a significant 
effect on BMI (β =−.09, p<.05) and these results 
indicated the relationship between depressive 
symptoms and BMI was moderated by age (see Fig. 
2). 

Fig. 2. Age as a moderator in the relationship between depressive symptoms and BMI

Table 1. Descriptive statistics and correlation among study variables  

 MD    SD 1 2 3 4 

1. Age  15.45   0.95 -    

2. BMI 20.30   3.05 0.06 -   

3. DS 12.91   7.89 0.09* 0.08* -  

4. PPC 59.19 16.29 0.11** 0.14**  0.40** - 

Note. N=618. BMI: Body Mass Index, DS: Depressive Symptoms,  

PPC: Parental Psychological Control.  *p< 0.05, ** p< 0.01  



Results of the conditional direct effect analysis and 
conditional indirect effect analysis indicated that, 
only one conditional direct effect (based on the 
moderator value at age 14) and one conditional 
indirect effect (based on the moderator values at 
age 14) were positively and significantly different 
from zero. More specifically, the direct effect of 
depressive symptoms on BMI and the indirect 
effect of depressive symptoms on BMI through 
parental psychological control were observed when 
age was moderate to low (age 14), but not when age 
was higher than 14. The moderated mediation 
examination showed that when adolescents were 
aged 14, they were more likely to consider parental 
psychological control and thus demonstrate a prob-
lematic BMI. This relationship was significant at 
age 14 (B =.053, SE =.023, LCI =.01, UC I =.10) 
but not significant at ages 15, 16 and 17 respective-
ly, suggesting that age triggers this reaction 
between depressive symptoms and BMI.  
To facilitate the interpretation of this interaction 
effect, Figure 2 shows BMI values as a function of 
depressive symptoms and age.  
A simple slope test showed that in 14-year-old ado-
lescents, there was a significant, positive relation-
ship between depressive symptoms and BMI. 
However, in adolescents aged 15, 16 and 17; this 
relationship became weaker. For fourteen-year-old 

adolescents, depressive symptoms have been more 
clearly associated with BMI. 
Some alternative models were examined to elimi-
nate the possibility that the fit of the main model 
was only due to a statistical coincidence and thus to 
determine the statistical advantage of the main 
model against the alternatives. The first alternative 
model tested whether the relations of BMI and 
depressive symptoms were mediated by parent psy-
chological control. In this model, age also mode-
rates the mediating effect of parental psychological 
control in the relationship between BMI and 
depressive symptoms. The moderated mediation 
examination showed that, the interaction of BMI 
and age had not a significant effect on depressive 
symptoms (β=.09, p=.10). The second alternative 
model tested whether the relation of parent psy-
chological control and BMI were mediated by 
depressive symptoms. In this model, age was again 
moderator variable in the relationship between 
BMI and depressive symptoms. The results of the 
moderated mediation analysis indicated that the 
interaction of parent psychological control and age 
had insignificant effect on BMI (β=.067, p=.08). 
This study has also investigated sex as a possible 
moderator that influences the association between 
depressive symptoms and BMI. The finding from 
this study indicated that there was no sex discre-
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Table 2. Conditional process analysis 

 Mediator variable model (PPC) ß  SE t p 

Constant -1.19 .58 -2.05 <.05 

Depressive Symptoms  1.04 .61  1.70 <.05 

Age  .07 .03  2.06 <.05 

Depressive Symptoms * Age -.04 .03 -1.06 .28 

Dependent variable model (BMI)     

Constant -.84 .63 -1.33 .18 

PPC  .11 .04 2.74 <.01 

Depressive Symptoms 1.38 .66 2.08 <.05 

Age    .05 .04 1.34 .17 

Depressive Symptoms * Age -.09 .04 -2.04 <.05 

     

Conditional direct effect analysis at IA ß  Boot SE Boot LLCI Boot ULCI 

Age 14   .15* .07 .08 .30 

Age 15 .07 .04 -.02 .16 

Age 16       -.01 .04 -.11 .07 

Age 17 -.10 .07 -.25 .04 

Conditional indirect effect analysis at IA ß  Boot SE Boot LLCI Boot ULCI 

Age 14   .08* .02 .02 .13 

Age 15 .04 -.01 .02 .09 

Age 16 .04 -.01 .02 .08 

Age 17 .03 -.01 .02 .08 

Note. N=618, *p< 0.05, ** p< 0.01  

Unstandardized regression coefficients were reported. Bootstrap sample size = 50.000. LL = low limit, CI= 

confidence interval, UL= upper limit. BMI: Body Mass Index, PPC: Parental Psychological Control.   



pancy. In detail, the moderation analysis showed a 
non-significant effect (β =. 03, p<. 68). The mo-
derated mediation examination also showed that 
the interaction of depressive symptoms and sex had 
not a significant effect on BMI (β =.04, p <.55).  
DISCUSSION 
In this present study, a moderated mediation 
model was constructed in order to analyze the 
mechanism underlying the association of depres-
sive symptoms and BMI. The results demonstrated 
the mediating effect of parental psychological con-
trol and the moderating effect of age in the rela-
tionship of depressive symptoms and BMI among 
adolescents.   
The relationship between depression and obesity is 
widely examined in the literature (16,17,68,19,15). 
Nemiary et al. state that with respect to the associ-
ation of depression and obesity, it might be more 
practical to examine the specific interactions 
between these two variables (69). In their model, 
the emphasis is on the mediator role of variables 
such as peer bullying and weight-based teasing. In 
this current study, as suggested in the hypothesis 1, 
a positive relationship was observed between 
depressive symptoms and BMI.  
Depression is thought to affect eating habits and 
activity levels which lead to fluctuations in BMI 
(15). It is stated that people with depression may be 
less likely to adhere to exercise and diet regimens, 
and may lose the motivation to control impulses to 
eat overly. They may also experience low self-effi-
cacy to keep their weight under control (30,29,31). 
Namely, it may be more difficult for a person expe-
riencing depressive symptoms to engage in the 
meal planning and exercise recommendations. An 
experimental study has confirmed that negative 
mood can promote overeating (70). Therefore, 
these people may be more likely to gain weight in 
depression. Eventual loss of motivation causes a 
reduction in physical activity and thus paves the 
way for an increased BMI, which may lead to a 
vicious cycle of weight gain, loss of motivation, a 
reduction in activity, and so on. In this study, the 
possible mediator role of parental psychological 
control between depressive symptoms and BMI 

was investigated. Following the gathering and anal-
ysis of the research data, the findings of this study 
lead to support of the stated research hypothesis 2. 
Extant research already demonstrates that parental 
psychological control perceived by adolescents is 
related to depressive symptoms (33,39,40,43,44, 
71). Yet, within the relevant literature no prior 
study has been encountered that examined the 
association of parental psychological control with 
BMI and its mediator role in the relationship 
between depressive symptoms and BMI. Though, 
in this current study a positive correlation was 
found between depressive symptoms and parental 
psychological control. It has been suggested previ-
ously that psychological control harms the parent-
child relationships by impairing feelings of being 
connected or related which are among the basic 
needs of adolescents. Parents who carry out psy-
chological control may believe that they are pro-
tecting their authority and their dominant positions 
within the parent/child relationship, but by carrying 
out a position of psychological control, the parents 
may inadvertently be disregarding adolescents’ psy-
chological needs as well as imposing their wishes 
onto their children (34).   
The relationship between parental psychological 
control and depressive symptoms are thought to be 
reciprocal (45). Adolescents with escalated depres-
sive symptoms tend to gradually perceive their par-
ents as interventionists/controllers. People with 
depression may engage in a clinging and excessively 
reassurance-seeking interpersonal approach. 
Parents can react to such behavior by accusing the 
adolescent and/or by arousing guilt within them, 
which might be perceived by adolescents as con-
trolling, and as a result, may produce a vicious cycle 
is within the parent/child relationship. 
Specifically, adolescents with depressive symptoms 
may be more sensitive to particular aspects of psy-
chological control, which involve criticism and 
rejection, making them more likely to internalize 
such negative parenting behaviors. The internaliza-
tion of criticism and rejection in turn may lead to 
adolescents feeling insecure about the stability of 
their relationship with their parents. These adoles-
cents may be more likely to interpret psychological-
ly controlling parents as direct threats to the secu-
rity of the parent-adolescent relationship, placing 
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them at a greater risk for the problem behaviors 
associated with psychological control. Through psy-
chological control the child is not allowed to deve-
lop individual feelings of competence (33,72). On 
the other hand, adolescents with fewer depressive 
symptoms may be less sensitive to parental rejec-
tion and criticism, making them less likely to focus 
on or internalize such negative parenting beha-
viors. These adolescents may be less likely to inter-
pret psychologically controlling parents as direct 
threats to the security of the parent-adolescent 
relationship (49).  
Thus, it is possible that adolescents with depressive 
symptoms may be more likely to engage in overeat-
ing behaviors when faced with parental psychologi-
cal control. Parents using a manipulative or con-
straining parenting style may ultimately influence 
adolescents’ eating behavior. Specifically, they 
react to such parental conflict and pressure by 
overeating. In the adolescents who feel themselves 
as under pressure and deterred, overeating habit 
can be a symbolic behavior. In situations in which 
we cannot control what is happening at our sur-
rounding, it can be thought that we become keener 
of eating behavior, which largely seems under our 
initiative.  
The findings were consistent with the proposed 
association between psychological control and 
internalized problems, such as eating disorder. 
Parental psychological control has been found to 
uniquely predict eating disorders (73) in adoles-
cents. A study that examines both perceived 
parental psychological control and perfectionism in 
relation to eating disorder symptomatology reveals 
that, paternal rather than maternal perceived psy-
chological control was significantly related to the 
severity and diagnosis of the disorder (51). 
The findings from this study indicated that per-
ceived parental psychological control might be an 
important risk factor in terms of the development 
and maintenance of obesity, such that depressive 
symptoms may increase parental psychological  
control, and increased parental psychological con-
trol may lead to an increase in BMI. 
Hypothesis 3 was supported, age moderated the 

relationship between depressive symptoms and 
BMI; consistent with this, hypothesis 4, age moder-
ated the mediating effect of parental psychological 
control in the relationship between depressive 
symptoms and BMI. The effects of depressive 
symptoms that were exerted on BMI via parental 
psychological control were moderated by age 
groups. The direct and indirect effects of depres-
sive symptoms on BMI through parental psycho-
logical control were observed exclusively when the 
participants’ age was within the moderate to low 
category (14- years- old). Apparently, early adoles-
cents aged 14 were more likely to consider parental 
psychological control effective, and as a result, 
experience increases in their BMI. Various expla-
nations might be provided for the moderating 
effect of age in regards to the relationship of 
depressive symptoms with parental psychological 
control as well as with BMI. First, SDT identifies 
three universal psychological needs that must be 
satisfied for effective functioning and psychological 
health; namely autonomy, competence, and relat-
edness (74). Soenens and Vansteenkiste (54) 
asserted that parental psychological control can 
have a direct influence on all three needs which is 
why parental psychological control is related to a 
lack of well-being among affected adolescents. In 
particular, through their intrusive behaviors, psy-
chologically controlling parents can force children 
to comply with the parents’ own personal standards 
and needs, regardless of the children’s needs and 
values. As a result, psychological control can thwart 
experiences of autonomy among children and ado-
lescents (75). Adolescence is characterized by nor-
mative increases in separation and independence 
from the parenting and/or authority figures (76). 
According to this information, psychological con-
trol has been defined by various researchers as a 
parental strategy  hinders adolescents’ independent 
functioning and instead fosters dependency. Thus, 
a parent’s psychological control  can cause depres-
sive symptoms in the adolescent by preventing 
child’s need for autonomy from the parent and vice 
versa (45). In Turkey, around the age of 14, adoles-
cents begin to transfer from junior high school into 
high school. Therefore, parental psychological con-
trol perceived by the adolescent, whose needs of 
autonomy are increasing during this period, can 
give rise to fluctuations in his/her BMI, thus lead-
ing to depressive symptoms.  

Turkish J Clinical Psychiatry 2021;24:167-180

Nizamettinoglu N, Safak Ozturk C, Kuzucu Y, Sakiroglu M, Dereboy C.

176



Secondly, according to SDT, younger children and 
parents are inclined to agree upon the acceptability 
and extent of parental intervention into several 
areas of their lives, while the two parties in many 
cases tend to develop inconsistent views regarding 
these matters as the child matures. Parents and 
children eventually come to believe that interven-
tions in the personal domain are unjustified, yet 
they might disagree upon what is considered as per-
sonal. Such disputes may be a source of psycholo-
gical interactions regarding to control between par-
ents and children (56). Thus, mother of a 14-year-
old adolescent may regard her child’s eating beha-
vior as a personal issue while the adolescent may 
think otherwise. Therefore, the conflict between 
the two parties over the mother’s psychological 
control may intensify during this age period. This 
conflict may exacerbate fluctuations in BMI as well 
as the depressive symptoms of these adolescents. 
Because the sample did not include the participants 
under age of 14, it is not possible to elaborate on 
whether this effect can be more pronounced among 
adolescents younger than this age. Hence, in the 
future, further studies conducted with samples rep-
resenting younger ages are necessary.Based on the 
data suggesting that the mothers’ interference 
unlikely exerts adverse effects on eating behavior 
of their children older than 14- years- old, preven-
tion and intervention programs targeting adoles-
cent obesity need to be implemented at an earlier 
age.    
Thirdly, it can be argued that the relationship 
between manipulative and constraining parental 
behavior and depressive symptomatology are likely 
to decrease as adolescents mature and the influ-
ence of non-parental adults (e.g. teachers and men-
tors), peers and romantic partners becomes 
increasingly more important (77). Thus, the effect 
of perceived parental psychological control loses its 
power on the adolescents aged 15 years or older 
that might rather be more prone to be affected by 
comments by their peers and/or mentors. Results 
indicated the relationship between depressive 
symptoms and BMI was not moderated by sex. This 
finding is compatible with the literature. While 
some studies show a significant association 
between depression and obesity in females, but not 
in males (78), other studies have not found gender 
differences (79,80,81) 

This present study had several limitations, for 
example, because of its cross-sectional nature, the 
data obtained from was not conducive to investi-
gate the presence of a causal relationship between 
depressive symptoms and BMI. Cross sectional 
studies have shown that there is a bi-directional 
association between depression and obesity. Using 
advanced statistical analyses (e.g. random intercept 
cross lagged panel model) time series data can pro-
vide more reliable result about the direction of the 
variables. An important limitation was the use of 
adolescent-reported data for all measures. Future 
studies can include multi-informant data from 
teachers and/or parents which might provide more 
objective and credible measures than self-reported 
data from the student participants. The fact that 
the information on the subjects’ height and weight 
were collected basically through self-reporting was 
another limitation. Additionally, depressive feeling 
can change in short term. Thus, more depression 
assessment over time is a better way to examine the 
association between depression and other vari-
ables. Overweight and obese subjects were grouped 
together (BMI 85% and above). As this group was 
composed mostly of overweight adolescents, this 
could also be a source of potential bias. It is recom-
mended that future longitudinal or experimental 
studies should be conducted with separate samples 
of overweight and obese adolescents so that the 
results will be more representative. Further studies 
are necessary in regards to comparing participants 
from divergent categories of the normal, under and 
overweight. Furthermore, taking the sample from a 
single city and not being controlled socio-demo-
graphically are also an important limitation. 
In this present study, an attempt was made to 
examine the mediating role of parental psychologi-
cal control and moderating role of age in the asso-
ciation between depressive symptoms and BMI in 
adolescents. It was indicated in the results that 
depressive symptoms and parental psychological 
control were vulnerability factors for BMI, and 
both warrant greater attention by researchers. 
Because an adequate amount of behavioral control 
can be of use during developmental processes of 
adolescents (82,42), it is crucial to educate parents 
that psychological control is considered to be a uni-
versally negative parenting strategy, and as a result, 
help parents identify, avoid and ultimately elimi-
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nate the use of these ineffective and detrimental 
parenting behavior. Given that the perceived 
parental psychological control seemed to have 
increased the risk for the development of obesity in 
the face of depression within 14-year-olds but not 
in older adolescents, parenting programs should 
primarily target the parents of early adolescents 
rather than the parents of middle and/or late ado-
lescents. As to the treatment model formulated for 
the weight control strategies in obese adolescents, 
the treatment directed toward depressive symp-
tomatology should be complemented with inter-
ventions directed toward correcting parental psy-
chological control. It is vital for the families to be 
aware of the psychological dimensions of obesity, 
to behave more sensibly and to seek out mental 
health professionals if needed. In conclusion, it was 
implied in the findings of this study that the effi-
ciency of the school-based prevention and interven-
tion programs for obesity can be considerably 

enhanced through add-on psychotherapeutic tech-
niques aimed at improving adolescents’ skills for 
more effectively coping with parental psychological 
control.  
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