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Abstract
Background
Obesity has become a global problem in childhood and adolescence. The objective of the present study was to investigate the impact of family communication and function, and body image satisfaction, on psychological well-being by considering: the mediating role of self-esteem and depression.

Methods
In this cross sectional study, 173 obese and overweight female students were selected and evaluated based on body image satisfaction, self-esteem, depression, psychological well-being, functioning, and family Communication. The proposed model was evaluated through structural equation modeling, using AMOS and SPSS software.

Results
Results showed that family communication and function directly affected adolescents’ psychological well-being. In addition, family communication and function, as well body image satisfaction indirectly affected psychological well-being through self-esteem and depression.

Conclusion
The current finding suggests that the psychological well-being of obese adolescent girls is associated with many factors, including family functioning and communication, body image satisfaction, self-esteem, and depression. The factors identified in this study may be helpful for mental health policy-makers, in planning and implementing preventive and therapeutic intervention programs.
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Background
Obesity and overweight, especially among children and adolescents, have become a major public health concern in the twenty-first century. The evidence suggests that the prevalence rate of obesity is increasing [1, 2]. In 2016, among children aged 5–19, 50 million girls and 74 million boys were obese, and 213 million children and adolescents were overweight worldwide [3]. Therefore, obesity has become a global problem in childhood and adolescence [4]; obesity in this period is leading to obesity in adulthood [5]. In fact, this group of people is more prone to problems, and negative physical and emotional consequences, including cardiovascular disease, type 2 diabetes, high blood pressure, high cholesterol, sleep disorders, dyslipidemia, depression, social stigmatization, and low self-esteem [6–9].
According to the world health organization adolescence is a period between the ages of 10 and 19 years old, characterized by rapid physical, mental, social and emotional changes [10]. The development of adolescents closely depends on their family [11]. Therefore, some studies have emphasized on the importance of family factors on adolescents’ mental health and well-being [12–14]. However, the investigation of the analyses of obese and overweight children, and adolescents shows that most of the studies are conducted on themes such as physical activity [15, 16], leisure time, parenting style [17, 18], child, mother and family stress, food perception, eating and weight-focused behaviors [19, 20]. However, addressing these issues is not the only approach to help these individuals; therapists should also consider the family and psychological factors of adolescents, especially obese individuals, in their treatment and mental health [21].
Family is the first place, in which the child learns different behaviors and develops expectations for his social life. In this environment, family function and communication play an important role. Family function involves emotional, physical and psychological activities of family members [22], it seems that the poor family function is strongly related to childhood obesity [23, 24]. On the other hand, family communication is characterized by the ways of communication among family members. Poor communication among family members leads to higher levels of obesity in children [25]. Therefore, in the treatment of obesity in children and adolescents, not only it is important to pay attention to the context of families and family ties [21, 26], but also the results of some studies have emphasized on the role of parents and family in the mental health of obese adolescents [27, 28]. In fact, family function and communication can play an important and protective role in reducing depression, increasing self-esteem, and improving the psychological well-being of obese individuals [27, 29]. Kelly et al. observed that in families with better communication, adolescents have high levels of self-esteem [30]. However, obese children are often negatively perceived by their family members; even the research studies on parental feedbacks on their children's obesity showed that many parents responded with anger. This can lead to decreased self-esteem, eating disorder, and increased risk of depression in these adolescents [31, 32].
Another important issue, which is related to the adolescents’ psychological well-being, is body image. Many longitudinal studies showed that those who are not satisfied with their body image are at high risk of depression and low self-esteem [33–35]. In fact, there is a direct inverse relationship between body image dissatisfaction and self-esteem. In other words, if individuals are dissatisfied with their body image, their self-esteem will reduce; this can affect their psychological well-being [36].
Given the gender differences, especially during the pubertal period, we conducted the study only in one gender to reduce the confounding factors. Moreover, as today’s adolescent girls are the future mothers of society; if we want to improve the health of future generations, it is important to pay attention to girls’ physical and mental health. In fact, since weight gain and obesity in girls during adolescence often continue into adolescence, it can also have adverse effects on their pregnancies. Therefore, the authors of this article paid attention to the issue of obesity and overweight in girls during adolescence. The choice of adolescence was also due to the fact that adolescence is a high-risk period for overweight and obesity since it causes fundamental changes in body composition, insulin sensitivity, eating behaviors, activities, and psychological adjustment [37, 38].
it seems that family function and communication, and body image of overweight and obese adolescents, can affect their psychological well-being not only directly, but also through self-esteem and depression. Literature reviews showed that few research studies have examined these variables in a single study, especially through an exploratory model. Therefore, the objective of the present study was to investigate the relationship between family communication and function, and body image, on one hand, and psychological well-being, considering the mediating role of self-esteem and depression, on the other hand. Therefore, the present study investigated the direct effect of family communication and function, and body image, as well as their indirect effect through self-esteem and depression on psychological well-being, in overweight and obese adolescent girls. To do so, the following hypotheses were tested:	1Family communication and function, and body image have a direct effect on psychological well-being.

 

	2Family communication and function, and body image have an indirect effect on psychological well-being through self-esteem.

 

	3Family communication and function, and body image have an indirect effect on psychological well-being through depression.

 




Method
The current research was cross-sectional study. Data were gathered using questionnaires; structural equation modeling was used to test the suitability of the proposed model. With regard to the sampling method, from among 10 girls' high schools in Shahrekord, 5 high schools were selected randomly. Then, by referring to those 5 high schools and reviewing the health records of all students along with the health educator of the high schools, the researchers selected individuals who had inclusion and exclusion criteria for this research study. In fact, the inclusion criteria included the participants’ desire to participate in the study, the BMI of each individual ranged between 85 and 95th (i.e., overweight) and more than 95th percentile (i.e., obese individuals), the age range of 12 to 16 years, lack of physical problems and disabilities such as blindness. In addition, the criteria for leaving the study exclusion included not completing the research questionnaires, having underlying diseases such as cardiovascular disease or asthma. Ultimately, the number of individuals selected based on the inclusion criteria was 300. The BMI of students was extracted from their health records. BMI in the health records was calculated by dividing weight (kilograms) by height (square meters). Then, according to the BMI index for age and sex, individuals who were overweight (85th–95th percentile) and those who were obese (> 95th percentile) were selected. BMI percentages for age and sex were based on CDC2000 (CDC: Centers for Disease Control), which was dedicated to the adolescents [39]. Then, the authors selected a sample of at least 20 participants for each parameter following Jackson’s (2003) suggestion for the ideal sample size [40]. This study’s proposed model included ten parameters; a total of 200 individuals were considered as the initial sample of this research study. The researchers randomly selected 200 of 300 girls with obesity and overweight. Then, in order to observe the ethical issues, each individual was explained the objectives of the study. Furthermore, they were ensured concerning the confidentiality of the data, their names and addresses. They were also given the freedom to leave the research study whenever they felt uncomfortable or anxious. If each student agreed to participate in the study, his parents would be informed about the research study, and their consent would be received through telephone. Finally, for the sake of data collection, the questionnaires were distributed among the participants, and they were requested to answer all the questions carefully. It should be noted that the ethical standards of this research study were approved by the ethics committee of Shahrekord University. It should be noted that the questionnaires of this study were distributed among 200 eligible individuals, out of which 173 questionnaires were collected without any problems and all the questions were answered by the subjects.
Measures
Data were collected, from the Center for Epidemiological Studies, using depression scale for children, Ryff’s scales of psychological well-being, and Rosenberg self-Esteem scale, general functioning scale, body satisfaction and family communication scales.
Center for Epidemiological Studies Depression Scale for Children (CES-DC)
The CES-DC scale is a short self-report scale designed to measure the current level of depressive symptomatology in the general population. The scale consists of 20 items [41]. Some of these items were modified by Wiseman et al. in order to be used among children and adolescents aged 6 to 17 years. Each item is assigned a score of 0 to 4. A score of 0 was specified for none and 3 for a lot. The score makers considered a cutoff point as above 15 [42]. Barkmann et al. implemented the scale on 2863 German children and adolescents aged 7 to 17 years, and the internal consistency of the scale (Cronbach’s alpha) was reported to be 0.71 [43]. Moreover, in Essau et al. study of 1984 sample of Iranian adolescents aged 12 to 17 years, the results showed a high internal consistency of this scale in the Iranian context (Cronbach’s alpha = 0.87) [44]. In this study, the Cronbach’s alpha coefficient was reported as 0.71.
Rosenberg Self-Esteem Scale (RSES)
Self-esteem was measured with the Rosenberg self-esteem scale (RSES; Rosenberg 1965). The scale consists of 10 self-report items that express positive feelings of value, or acceptance of themselves. Response options range from strongly disagree (1) to strongly agree (4). In Supple et al. study of 1,248 European-American, Latin, Armenian, and Iranian adolescents with the average age of 15 years, the Cronbach’s alphas for the full scale in these data were 0 0.79, 0 0.82, and 0.86 for the Latin, Armenian/Iranian, and European-American samples, respectively [45]. In Iran, the test–retest correlation coefficients with time intervals of two weeks, five months, and one year were reported to be 0.84, 0.86, and 0.62, respectively [46]. In this study, the Cronbach’s alpha coefficient was reported as 0.86.
General Functioning Scale
The GFS (Epstein et al. [52]) a subscale of the General Functioning Scale of the McMaster Family Assessment Device, used as a single index for assessing family performance because of its association with other FAD subscales. This subscale consists of 12 items, showing six items of healthy family functioning and six items of unhealthy family function. Each item is given a score of 1 to 4. Bihun et al. stated that this scale can be completed by adolescents over 12 years as well as children in the age range of 12–7. The internal consistency reliability of the GFS is good, with a Chronbach’s alpha of 0.92 [47]. This scale was also used in Shams and Ghanizadeh among children aged 7 to 18 years in the context of Iran [48]. In this study, the Cronbach’s alpha coefficient was reported as 0.66.
Ryff’s Psychological Wellbeing (PWB) scale
This scale which was designed by Ryff in 1989 has 18 items, scored on a 6-point Likert scale per item. It is a scale of six components (self-acceptance, environmental mastery, positive relationship with others, and purpose in life, personal growth, and autonomy) that measures overall psychological well-being. The six-dimensional psychological characteristics reported by Ryff, varied from 0.86 to 0.93 [49]. In Lavasani’s, et al. study of 398 female high school students in Iran, the Cronbach alpha coefficients of 6 components of this scale (i.e., self-acceptance, environmental mastery, positive relationship with others, and purpose in life, personal growth, and autonomy) were reported as 0.79, 0.71, 0.70, 0.54, 0.61, 0.72, respectively [50]. In this study, the Cronbach’s alpha coefficient was reported as 0.75.
Body satisfaction
This scale consists of two items, which measure the extent to which adolescents are satisfied with their weight and appearance. The question was ‘‘Please tell us how much you agree with these: (a) I am happy with my weight; (b) I am happy with how I look”. This is a 5-point Likert scale, ranging from strongly disagree (1) to strongly agree (5). This scale was used in one study [51]; the estimated Cronbach’s alpha coefficient at two time points were between 0.67 and 0.71 [51]. In this study, the Cronbach’s alpha coefficient was reported as 0.65.
Family communication scale
This scale, which is one of the McMaster Family Assessment Device dimensions, consists of six items. Communication, which is defined as the exchange of information among members. It is a 4-point Likert scale, ranging from strongly disagree (1) to strongly agree (4). Reverse scoring is used for some items. The scores of the items are added. A higher score indicates a better and more positive family communication. In the study Epstein et al. the Cronbach’s alpha coefficients were reported 0.75 [52]. The original scale was in English; the subscale of communication of this scale was carefully translated to Persian by the researcher. It was given to two individuals who were fluent in both Persian and English to translate it back to English using reverse translation method. Then, they were asked to re-translate it to Persian. The content validity of this subscale was examined by specialists (i.e., psychologists and family counselors). A number of limited modifications were made. Finally, after several stages of investigation, review, modification and implementation, the Persian form of this subscale was prepared for the research study. It was piloted on several girls, and finally it was ready to be used in the present study. In this study, the Cronbach’s alpha coefficient was reported as 0.72.
Statistical analysis
The present research data were analyzed through statistical indicators and methods such as mean, standard deviation, and Pearson correlation coefficient; in order to investigate the proposed research model, structural equation modeling was used, and to test the indirect effects of the variables.
Structural equation modeling was used to test the proposed model of the relationship between family communication and function, and body image, on one hand, and psychological well-being mediated by self-esteem and depression, on the other hand. Structural equation modeling is a form of causal modeling that includes a diverse set of mathematical models, computer algorithms, and statistical methods that fit networks constructs to data [53]. The AMOS version 23 was used and the interpretation of the bootstrap data was accomplished by determining whether the 95% bias-corrected and accelerated confidence intervals (BCa 95% CI) did not contain zero. The analyses and bootstrap estimates were based on 5000 bootstrap samples.
Results
Demographic findings
About 46.8% of the participants were in the age range of 12 to 14 years, and 53.2% were between 15 and 16 years. Their parents' educational level ranged from illiterate to postgraduate. Approximately, 9.2% of the participants reported their economic level as very poor, 39.9% moderate, 39.9% good, and 11% reported as excellent. Moreover, 3.5% of the student’s fathers were unemployed, 38.7% employed and 57.8% were entrepreneur.
Descriptive statistics (i.e., mean, standard deviation and correlation between the variables) are shown in Table 1. As shown, except for the relationship between family communication and body image, and that of body image and psychological well-being, the variables were significantly correlated at the 0.001 and 0.05 significance levels. Therefore, regarding the first hypothesis, it should be stated that, except the relationship between body image and psychological well-being, in which p was less than 0.206, other relationships were significant.Table 1The descriptive statistics for independent, mediator and dependent variables among obese and overweight girls


	Variables
	Descriptive statistics

	Mean
	Std. deviation
	Correlations among variables

	1
	2
	3
	4
	5
	6

	1. Body image
	6.26
	3.45
	–
	 	 	 	 	 
	2. Depression
	42.79
	10.16
	− 0.26**
	–
	 	 	 	 
	3. Self- esteem
	30.24
	6.39
	0.24**
	− 0.53**
	–
	 	 	 
	4. Family communication
	17.63
	4.74
	0.77
	− 0.35**
	0.43**
	–
	 	 
	5. Family function
	35.20
	5.94
	0.15*
	− 0.47**
	0.53**
	0.44**
	–
	 
	6. Psychological well-being
	77.06
	12.51
	0.09
	− 0.53**
	0.60**
	0.47**
	0.54**
	–


* p < 0.05; ** p < 0.001



The proposed model in this study included six variables, three of which were predictor (independent) variables, one was the dependent variable and two were mediating variables. Proposed model fit was based on the combination of fit measures (see Table 2). The ratio of χ2 to degree of freedom is 1.535); the acceptable range is between 2 and 3. The value less than 2 is considered very appropriate. Another important index is RMSEA, which was 0.05 in this study. Since the acceptable range is between 0.05 and 0.07, this study’s index is acceptable. Other model-data fit indices in this study showed the overall fit of the model to the available data (CFI = 0.967, NFI = 0.914, IFI = 0.968, TLI = 0.948).Table 2Proposed model fit based on fit indices


	χ2
	df
	(χ2/df)
	CFI
	IFI
	NFI
	TLI
	RMSEA

	53.723
	35
	1.535
	0.967
	0.968
	0.914
	0.948
	0.05




As shown in Fig. 1, the path coefficients of communication to psychological well-being (P = 0.012, β = 0.165) and family function to psychological well-being (P = 0.001, β = 0.277) are statistically significant; i.e. the path coefficients of these two variables are significant. However, path coefficients for body image to psychological well-being (P = 0.127, β = − 0.092) are not statistically significant. Therefore, in regards to the first research hypothesis, other than the path of body image to psychological wellbeing, the first hypothesis is confirmed with confidence of 95%.[image: ../images/13034_2020_345_Fig1_HTML.png]
Fig. 1The proposed model of the present study along with the standard path coefficients


Regarding the second and the third hypotheses, the results of Bootstrap for the mediated paths of the proposed model can be seen in Table 3. As shown in Table 3, the second and the third hypotheses of this study are supported. In other words, all pathways of family communication and function and body image to the psychological well-being through the mediating variables of self-esteem and depression, were statistically significant. Thus, depression and self-esteem acted as mediating variables between independent and dependent variables. It should be noted that for analyzing this part, each dependent variable, a mediator and an independent variable were examined separately.Table 3Data regarding effects


	 	Total effects
	Direct effects
	Indirect effects
	Lower bounds
	Upper bounds
	P value

	Family function → Self-esteem → Psychological well-being
	1.146
	0.657
	0.489
	0.340
	0.662
	0.000

	Family function → depression Psychological well-being→
	1. 146
	0.796
	0.350
	0.231
	0.511
	0.000

	Communication → depression Psychological well-being→
	1.262
	0.878
	0.384
	0.244
	0.577
	0.000

	communication → Self-esteem → Psychological well-being
	1.262
	0.700
	0.562
	0.385
	0.771
	0.000

	Body image → Self-esteem → Psychological well-being
	0.350
	− 0.197
	0.547
	0.270
	0.840
	0.000

	Body image → depression Psychological well-being
	0.350
	0.167
	0.516
	0.291
	0.820
	0.000




Discussion
The present study examined the relationship between family communication and function, and body image, on one hand, and psychological well-being mediated by depression and self-esteem, on the other hand, among overweight and obese girls. The results showed that family communication and function directly and indirectly (i.e., with the mediation of depression and self-esteem) were correlated with psychological well-being. In addition, although the body image was not directly correlated with psychological well-being, it was correlated with psychological well-being through the mediating variables of depression and self-esteem. The findings of the study suggest that to improve the psychological well-being of obese and overweight adolescents, family issues and satisfaction with body image should be taken into account. Although the findings of this study do not indicate causality, they can be used in assisting the psychological well-being of this particular group.
During adolescence, and especially from the age of 13, girls are twice as likely as boys to develop depressive symptoms, and this difference continues into adulthood [54]. Another study found that adolescent girls with obesity and overweight have more depressive symptoms than normal-weight girls [55]. The study of Mannan et.al. indicated that depression in adolescents can increase the risk of obesity by 70%, while obesity in adolescents might increase the risk of depression by 40%. Moreover, their findings indicated that among girls at the start of adolescence, the risk of depression resulting in obesity is significantly higher than that of the risk of obesity resulting in depression. Therefore, according to their findings, a two-way relation exists between depression and obesity, where various factors such as biology, lifestyle, as well as behavioral and environmental factors might cause this two-way link [56]. In this context, it can be stated that since adolescent girls are more sensitive to interpersonal relationships, including relationships with their families, family stress and conflict can be a very strong predictor of depression in girls [55]. That is why depression is referred to as an interpersonal disease; the role of family and the related factors as the predictor of depression are especially prominent in adolescent girls [57]. Thus, we considered depression as a mediator variable. Various studies have shown that families with characteristics, such as low cohesion levels [58], high conflicts between children and parents [59, 60], and high levels of anxiety and control [61], increase the probability of depression in their teens; these families have poor family functioning; this can lead to a lot of stress in the family environment, which in turn affects the adolescents’ depression [62]. On the other hand, ineffective parent-adolescent communication has been identified as a factor which increases the risk of depressive symptoms in adolescents [63]. Therefore, since the greatest conflict between parents and children occurs during adolescence [64], if the family does not have good performance and communication and can not manage the stressors and conflicts well, there will be the increased risk of depression in adolescents, especially adolescent girls, which is due to sensitivity to their interpersonal relationships; this depression also jeopardizes their psychological well-being. In this vein, the results of Sheck’s study on Chinese adolescents showed that there is a significant relationship between family performance and psychological well-being [65]. Moreover, the findings of the present study are in line with those of Sheeber et al. and Sze, et al. Sheeber et al. who reported that when there are more negative communication patterns between parents and adolescents in the family, and family members do not support each other sufficiently, there is a high risk of depression [66]. Sze et al. study found that close families with greater and higher coherence, communication, and support have lower levels of depressive symptoms in their adolescents [67].
Self-esteem is another variable which had a mediating role between communication and family functioning and psychological well-being in this study. Childhood period places an important role in shaping the children and adolescents’ self-esteem. Bowlby, in the Attachment Theory, emphasized the importance of mental health and psychological well-being for attachments security [68]. In other words, the main caregivers is available, supportive and sensitive in times of need, it can result in forming of secure attachments in children [69]. According to the attachment theory, secure individuals have higher self-esteem compared to insecure ones since they are quicker to experience social interactions. Since in secure attachments, caregivers always provide suitable feedbacks at appropriate times, children to develop feelings of trust and dependence to their caregivers while also forming a positive self-concept through constant and predictable feedbacks from their caregivers; seeing themselves as a likable individual, which in turn results in higher self-esteem [70]. The self-esteem formed during childhood can continue throughout the adolescence. Thus, family is one of the most important factors influencing adolescents' self-esteem; it can influence adolescents' self-esteem through the relationship between parents and children, parenting styles and even siblings' relationship with each other [71]. Therefore, the role of communication and family performance on adolescents’ self-esteem, especially among of girls, is important and fundamental; on the one hand, Bolognini et al. study showed that girls' self-esteem is globally lower than that of boys [72]. On the other hand, another study showed that when adolescents perceive many conflicts within the family, their self-esteem would decrease and their depression would increase [73]. Furthermore, the result of Preechawong et al. research study showed that family function is a strong predictor of adolescents’ self-esteem [74]. Therefore, to increase self-esteem, decision-makers should improve family communication and function by giving lectures, having a friendly relationship with adolescent children, expressing affection, listening to problems and concerns, solving existing conflicts and striving to make the family environment more relaxing.
Another independent variable in this study was body image. The findings showed that body image have a negative relationship with depression, and a positive relationship with self-esteem. It is also related to psychological well-being through the two mediating variables.
Body image development occurs in communities, where a set of standards for attractiveness, body weight and body shape are defined. These standards are ideally transferred to the audiences through the media, which is responsible for conveying the message. Consequently, for adolescents who are in the midst of rapid physical, mental and social changes, there is a conflict between these standards transmitted from culture and the media and their body reality; research studies have shown that this has a negative effect on body image acceptance and body satisfaction, especially in adolescent girls [75, 76], This increases the risk of decreased self-esteem and increased depression among these individuals [33]. The results of this study showed that the more satisfied overweight and obese adolescent girls are with their body image, the less depressed they are, and as a result, they have high self-esteem. However, the results of Faubel’s study showed that there is a population of obese women who are satisfied with their bodies; their psychological behavior is not significantly different, compared to other women [77].
It should be noted that what distinguishes the results of this study from those of previous research studies is the fact that in this study all these variables were used simultaneously in a structural equation model. Direct and indirect relationships of the predictive variables on the criterion variable, which is psychological well-being, were also shown. In addition, this study examined the role of family variables (e.g., family functioning and communication in adolescence) in psychological well-being both directly and indirectly (through the variables of depression and self-esteem). In previous studies, these items were not thoroughly studied.
Conclusion
Our data provide an exploratory model, showing that mental health authorities, schools and parents should consider the role of mediating and independent variables of this study, in order to improve the psychological well-being of adolescent girls, especially the obese and overweight. There must be proper communication between parents and children in the family context; family members should support each other and solve their conflicts through conversation. In other words, it is advised that parents have friendly relationships with their children. Furthermore, with regard to the sensitive period, in which adolescents are exposed to, it is recommended to help them accept their body image.
Limitations and strengths of the study
The main limitation of the study is the cross-sectional design, which lacks a control group. Another limitation of this study is the use of structural equation modeling, which does not prove causality. Finally, the instruments used in this study were self-report questionnaires with the associated specific limitations. However, one of the strengths of this study is that it is the first study conducted in Iran in this context, which put the abovementioned variables into a structural equation modeling. In addition, the study emphasizes on the role of family variables to improve psychological well-being, which is usually ignored.
This research study was conducted in the context of Iranian population. However, as the review of the literature showed, there were some similarities between the results of this study and those of the previous ones. These similarities include the role of family variables and body image satisfaction. In this study, similar to other studies, it was confirmed that family variables during adolescence play a very important role in increasing self-esteem and reducing depression. Moreover, Iranian teenage girls’ satisfaction from body image was similar to other teenagers in other countries. Body image is an important variable for adolescent girls, and it is associated with self-esteem and depression. Therefore, the researchers provided suggestions for the future studies. This study can be conducted on boys with obesity and overweight as well as those with normal weight. In fact, performing structural equation models is an introduction to clinical and experimental works.
Acknowledgements
The researchers are grateful to all parents, students, and school principals who participated in this study.

Authors’ contributions
ZKF initiated the research concept, presented the results and discussions, wrote up of the draft manuscript, reviewed and finalized the manuscript document, and is the corresponding author. RK edited the manuscript, and had primary responsibility for the final content of the manuscript. KB analyzed the data and drafted the manuscript. All authors read and approved the final manuscript.

Funding
No funding received for this study.

Availability of data and materials
All data and material are available at the Department of Counseling, Shahrekord University.

Ethics approval and consent to participate
The study was approved by the Ethics Committee of the Shahrekord University.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Genkinger JM, Kitahara CM, Bernstein L, de Berrington Gonalez A, Brotzman M, Elena J, et al. Central adiposity, obesity during early adulthood, and pancreatic cancer mortality in a pooled analysis of cohort studies. Ann Oncol. 2015;26(11):2257–66.PubMedPubMedCentral

	2.
Rivera JÁ, de Cossío TG, Pedraza LS, Aburto TC, Sánchez TG, Martorell R. Childhood and adolescent overweight and obesity in Latin America: a systematic review. Lancet Diabetes Endocrinol. 2014;2(4):321–32.PubMed

	3.
Abarca-Gómez L, Abdeen ZA, Hamid ZA, Abu-Rmeileh NM, Acosta-Cazares B, Acuin C, et al. 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. 2017;390(10113):2627–42.

	4.
Lauby-Secretan B, Scoccianti C, Loomis D, Grosse Y, Bianchini F, Straif K. Body fatness and cancer—viewpoint of the IARC Working Group. N Engl J Med. 2016;375(8):794–8.PubMedPubMedCentral

	5.
Reinehr T. Long-term effects of adolescent obesity: time to act. Nat Rev Endocrinol. 2018;14(3):183.PubMed

	6.
Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria AS. Childhood obesity: causes and consequences. J Fam Med Prim Care. 2015;4(2):187.

	7.
Kumar S, Kelly AS, editors. Review of childhood obesity: from epidemiology, etiology, and comorbidities to clinical assessment and treatment. Mayo Clinic Proceedings; Amsterdam: Elsevier; 2017.

	8.
Pont SJ, Puhl R, Cook SR, Slusser W. Stigma experienced by children and adolescents with obesity. Pediatrics. 2017;140(6):e20173034.PubMed

	9.
Hill AJ. Obesity in children and the ‘Myth of Psychological Maladjustment’: self-esteem in the spotlight. Curr Obes Rep. 2017;6(1):63–70.PubMedPubMedCentral

	10.
Cecon RS, Franceschini SDCC, Peluzio MDCG, Hermsdorff HHM, Priore SE. Overweight and body image perception in adolescents with triage of eating disorders. Sci World J. 2017;2017:8257329.

	11.
Diamond G, Siqueland L, Diamond GM. Attachment-based family therapy for depressed adolescents: programmatic treatment development. Clin Child Fam Psychol Rev. 2003;6(2):107–27.PubMed

	12.
Ackard DM, Neumark-Sztainer D, Story M, Perry C. Parent–child connectedness and behavioral and emotional health among adolescents. Am J Prev Med. 2006;30(1):59–66.PubMed

	13.
Buehler C. Family processes and children's and adolescents' well-being. J Marriage Fam. 2020;82(1):145–74.

	14.
Washington T, Rose T, Colombo G, Hong JS, Coard SI. Family-level factors and African American children’s behavioral health outcomes: a systematic review. Child Youth Care Forum. 2015;44:819–34.

	15.
Pinto R, Silva J, Monteiro G, de Resende R, Clemente R. Physical activity: benefits for prevention and treatment of childhood obesity. J Child Obes S2–003. 2018.

	16.
Jones H, Al-Khudairy L, Melendez-Torres G, Oyebode O. Viewpoints of adolescents with overweight and obesity attending lifestyle obesity treatment interventions: a qualitative systematic review. Obes Rev. 2019;20(1):156–69.PubMed

	17.
Kakinami L, Barnett TA, Séguin L, Paradis G. Parenting style and obesity risk in children. Prev Med. 2015;75:18–22.PubMed

	18.
Sokol RL, Qin B, Poti JM. Parenting styles and body mass index: a systematic review of prospective studies among children. Obes Rev. 2017;18(3):281–92.PubMedPubMedCentral

	19.
Berge JM, Tate A, Trofholz A, Fertig A, Crow S, Neumark-Sztainer D, et al. Examining within-and across-day relationships between transient and chronic stress and parent food-related parenting practices in a racially/ethnically diverse and immigrant population. Int J Behav Nutr Phys Activ. 2018;15(1):7.

	20.
O'Connor SG, Maher JP, Belcher BR, Leventhal AM, Margolin G, Shonkoff ET, et al. Associations of maternal stress with children's weight-related behaviours: a systematic literature review. Obes Rev. 2017;18(5):514–25.PubMedPubMedCentral

	21.
Vaidya V. Psychosocial aspects of obesity. Health and Treatment strategies in obesity. 27th ed. Basel: Karger Publishers; 2006. p. 73–85.

	22.
Renzaho AM, Dau A, Cyril S, Ayala GX. The influence of family functioning on the consumption of unhealthy foods and beverages among 1-to 12-y-old children in Victoria. Aust Nutr. 2014;30(9):1028–33.

	23.
Cyril S, Halliday J, Green J, Renzaho A. Relationship between body mass index and family functioning, family communication, family type and parenting style among African migrant parents and children in Victoria, Australia: a parent-child dyad study. BMC Public Health. 2016;16(1):707.PubMedCentral

	24.
Halliday JA, Palma CL, Mellor D, Green J, Renzaho A. The relationship between family functioning and child and adolescent overweight and obesity: a systematic review. Int J Obes. 2014;38(4):480.

	25.
Chen J-L, Kennedy C. Factors associated with obesity in Chinese-American children. Pediatr Nurs. 2005;31(2):110.PubMed

	26.
Warnick JL, Stromberg SE, Krietsch KM, Janicke DM. Family functioning mediates the relationship between child behavior problems and parent feeding practices in youth with overweight or obesity. Transl Behav Med. 2019;9(3):431–9.PubMedPubMedCentral

	27.
Fulkerson JA, Strauss J, Neumark-Sztainer D, Story M, Boutelle K. Correlates of psychosocial well-being among overweight adolescents: the role of the family. J Consult Clin Psychol. 2007;75(1):181.PubMed

	28.
Gundersen C, Mahatmya D, Garasky S, Lohman B. Linking psychosocial stressors and childhood obesity. Obes Rev. 2011;12(5):e54–e63.PubMed

	29.
Mogul A, Irby MB, Skelton JA. A systematic review of pediatric obesity and family communication through the lens of addiction literature. Childhood Obes. 2014;10(3):197–206.

	30.
Kelly L, Keaten J, Finch C, Duarte I, Hoffman P, Michels M. Family communication patterns and the development of reticence. Commun Educ. 2002;51(2):202–9.

	31.
Falconer CL, Park MH, Croker H, Skow Á, Black J, Saxena S, et al. The benefits and harms of providing parents with weight feedback as part of the national child measurement programme: a prospective cohort study. BMC Public Health. 2014;14(1):549.PubMedPubMedCentral

	32.
Park MH, Falconer CL, Croker H, Saxena S, Kessel AS, Viner RM, et al. Predictors of health-related behaviour change in parents of overweight children in England. Prev Med. 2014;62:20–4.PubMedPubMedCentral

	33.
Paxton SJ, Neumark-Sztainer D, Hannan PJ, Eisenberg ME. Body dissatisfaction prospectively predicts depressive mood and low self-esteem in adolescent girls and boys. J Clin Child Adolesc Psychol. 2006;35(4):539–49.PubMed

	34.
Ferreiro F, Seoane G, Senra C. Toward understanding the role of body dissatisfaction in the gender differences in depressive symptoms and disordered eating: a longitudinal study during adolescence. J Adolesc. 2014;37(1):73–84.PubMed

	35.
Mäkinen M, Puukko-Viertomies L-R, Lindberg N, Siimes MA, Aalberg V. Body dissatisfaction and body mass in girls and boys transitioning from early to mid-adolescence: additional role of self-esteem and eating habits. BMC Psychiatry. 2012;12(1):35.PubMedPubMedCentral

	36.
Mirza NM, Yanovski JA. Body dissatisfaction, self-esteem, and overweight among inner-city Hispanic children and adolescents. J Adolesc Health. 2005;36(3):267.PubMedPubMedCentral

	37.
Alberga A, Sigal R, Goldfield G, Prud'Homme D, Kenny G. Overweight and obese teenagers: Why is adolescence a critical period? Pediatr Obes. 2012;7(4):261–73.PubMed

	38.
Hills AP, Byrne NM. An overview of physical growth and maturation. Cytokines, growth mediators and physical activity in children during puberty. 55th ed. Basel: Karger Publishers; 2010. p. 1–13.

	39.
Kuczmarski RJOC, GrummerStrawn LM, Flegal KM, Guo SS, Wei R, et al. CDC growth charts. US Adv Data. 2000;8(314):1–24.

	40.
Jackson DL. Revisiting sample size and number of parameter estimates: Some support for the N: q hypothesis. Struct Equ Model. 2003;10(1):128–41.

	41.
Radloff LS. The CES-D scale: a self-report depression scale for research in the general population. Appl Psychol Meas. 1977;1(3):385–401. 

	42.
Weissman MM, Orvaschel H, Padian N. Children’s symptom and social functioning: self-report scales. J Nerv Ment Dis. 1980;168:736–40. PubMed

	43.
Barkmann C, Erhart M, Schulte-Markwort M, Group BS. The German version of the Centre for Epidemiological Studies Depression Scale for Children: psychometric evaluation in a population-based survey of 7 to 17 years old children and adolescents–results of the BELLA study. Eur Child Adolesc Psychiatry. 2008;17(1):116–24.

	44.
Essau CA, Olaya B, Pasha G, Gilvarry C, Bray D. Depressive symptoms among children and adolescents in Iran: a confirmatory factor analytic study of the Centre for Epidemiological Studies Depression Scale for Children. Child Psychiatry Hum Dev. 2013;44(1):123–36.PubMed

	45.
Supple AJ, Su J, Plunkett SW, Peterson GW, Bush KR. Factor structure of the Rosenberg self-esteem scale. J Cross Cult Psychol. 2013;44(5):748–64.

	46.
Shapurian R, Hojat M, Nayerahmadi H. Psychometric characteristics and dimensionality of a Persian version of Rosenberg Self-esteem Scale. Percept Mot Skills. 1987;65(1):27–34.PubMed

	47.
Bihum JT, Wamboldt MZ, Gavin LA, Wamboldt FS. Can the Family Assessment Device (FAD) be used with school aged children? Fam Process. 2002;41(4):723–31.

	48.
Ghanizadeh A, Shams F. Children's perceived parent-child relationships and family functioning in attention-deficit/hyperactivity disorder. Child Fam Behav Ther. 2007;29(3):1–11.

	49.
Ryff CD, Keyes CLM. The structure of psychological well-being revisited. J Pers Soc Psychol. 1995;69(4):719.PubMed

	50.
Lavasani MG, Borhanzadeh S, Afzali L, Hejazi E. The relationship between perceived parenting styles, social support with psychological well-being. Procedia Soc Behav Sci. 2011;15:1852–6.

	51.
Crespo C, Kielpikowski M, Jose PE, Pryor J. Relationships between family connectedness and body satisfaction: A longitudinal study of adolescent girls and boys. J Youth Adolesc. 2010;39(12):1392–401.PubMed

	52.
Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device. J Marital Fam Ther. 1983;9(2):171–80.

	53.
Kaplan D. Structural equation modeling: Foundations and extensions. Thousand Oaks: Sage Publications; 2008.

	54.
Merikangas KR, He J-P, Burstein M, Swanson SA, Avenevoli S, Cui L, et al. Lifetime prevalence of mental disorders in US adolescents: results from the National Comorbidity Survey Replication-Adolescent Supplement (NCS-A). J Am Acad Child Adolesc Psychiatry. 2010;49(10):980–9.PubMedPubMedCentral

	55.
Boutelle KN, Hannan P, Fulkerson JA, Crow SJ, Stice E. Obesity as a prospective predictor of depression in adolescent females. Health Psychol. 2010;29(3):293.PubMedPubMedCentral

	56.
Mannan M, Mamun A, Doi S, Clavarino A. Prospective associations between depression and obesity for adolescent males and females-a systematic review and meta-analysis of longitudinal studies. PLoS ONE. 2016;11(6):e0157240.PubMedPubMedCentral

	57.
Sheeber LB, Allen NB, Leve C, Davis B, Shortt JW, Katz LF. Dynamics of affective experience and behavior in depressed adolescents. J Child Psychol Psychiatry. 2009;50(11):1419–27.PubMedPubMedCentral

	58.
Sheidow AJ, Henry DB, Tolan PH, Strachan MK. The role of stress exposure and family functioning in internalizing outcomes of urban families. J Child Fam Stud. 2014;23(8):1351–65.PubMedPubMedCentral

	59.
Kashani JH, Burbach DJ, Rosenberg TK. Perception of family conflict resolution and depressive symptomatology in adolescents. J Am Acad Child Adolesc Psychiatry. 1988;27(1):42–8.PubMed

	60.
Rudolph KD, Flynn M, Abaied JL. A developmental perspective on interpersonal theories of youth depression. 2008.

	61.
Sanders MR, Dadds MR, Johnston BM, Cash R. Childhood depression and conduct disorder: I. Behavioral, affective, and cognitive aspects of family problem-solving interactions. Journal of Abnormal Psychology. 1992;101(3):495.PubMed

	62.
Freed RD, Rubenstein LM, Daryanani I, Olino TM, Alloy LB. The relationship between family functioning and adolescent depressive symptoms: the role of emotional clarity. J Youth Adolesc. 2016;45(3):505–19.PubMedPubMedCentral

	63.
Curran J, Datto G. Functional communication as a predictor of depression and anxiety symptoms among adolescents seeking bariatric surgery. Clin Obes. 2014;4(3):165–71.PubMed

	64.
Abaied JL, Rudolph KD. Family relationships, emotional processes, and adolescent depression. 2014.

	65.
Shek DT. Family functioning and psychological well-being, school adjustment, and problem behavior in Chinese adolescents with and without economic disadvantage. J Genet Psychol. 2002;163(4):497–502.PubMed

	66.
Sheeber L, Hops H, Davis B. Family processes in adolescent depression. Clin Child Fam Psychol Rev. 2001;4(1):19–35.PubMed

	67.
Sze T-M, Lin S-H, Hsieh P-J, Chen I-J. Sex differences in the development of perceived family cohesion and depressive symptoms in Taiwanese adolescents. Psychol Rep. 2013;113(1):54–72.

	68.
Bowlby J. A secure base: parent-child attachment and healthy human development. New York; 1988.

	69.
Bowlby J. A secure base: Clinical applications of attachment theory. Milton Park: Taylor & Francis; 2005.

	70.
Leary MR, Tambor ES, Terdal SK, Downs DL. Self-esteem as an interpersonal monitor: the sociometer hypothesis. J Pers Soc Psychol. 1995;68(3):518.

	71.
Collins WA, Steinberg L. Adolescent development in interpersonal context. Handbook of Child Psychol. 2007;3.

	72.
Bolognini M, Plancherel B, Bettschart W, Halfon O. Self-esteem and mental health in early adolescence: development and gender differences. J Adolescence. 1996;19(3):233–45.

	73.
Siyez DM. Adolescent self-esteem, problem behaviors, and perceived social support in Turkey. Soc Behav Pers Int J. 2008;36(7):973–84.

	74.
Preechawong S, Zauszniewski JA, Heinzer MM, Musil CM, Kercsmar C, Aswinanonh R. Relationships of family functioning, self-esteem, and resourceful coping of Thai adolescents with asthma. Issues Ment Health Nurs. 2007;28(1):21–36.PubMed

	75.
Ricciardelli LA, McCabe MP. Self-esteem and negative affect as moderators of sociocultural influences on body dissatisfaction, strategies to decrease weight, and strategies to increase muscles among adolescent boys and girls. Sex Roles. 2001;44(3–4):189–207.

	76.
Van den Berg P, Paxton SJ, Keery H, Wall M, Guo J, Neumark-Sztainer D. Body dissatisfaction and body comparison with media images in males and females. Body Image. 2007;4(3):257–68.PubMed

	77.
Faubel M. Body image and depression in women with early and late onset obesity. J Psychol. 1989;123(4):385–95.PubMed



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


OEBPS/navigation.xhtml

    
      Contents


      
        		Study of the effect of family communication and function, and satisfaction with body image, on psychological well-being of obese girls: the mediating role of self-esteem and depression


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13034_2020_345_Fig1_HTML.png
Communication

. J
2
. ™
Family
)

/ 277

Ca
2
)

functin
o J

Body image ] { Self esteem

Psychologi
call well.

being






OEBPS/css/sidebar.gif





