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Abstract

Background: Childhood obesity in Israel is among the highest in western society. The consequences of obesity
are not only medical and obese children often are troubled by psychosocial issues. There is no consensus among
researchers regarding the existence of psychosocial difficulties among overweight and obese children.

The purpose of the current study was to assess the prevalence of depressive symptoms, self-efficacy relationship
with the parents and motivation for weight loss among different weight groups in children.

Methods: One hundred and fifty-two children, 9-18 years old, participated in the study. Children were divided into
three groups: Overweight and obese, Body mass index (BMI) percentile 85-97 (N=55), morbid obese, BMI percentile
≥ 97 (N=51), and normal weight, BMI percentile>5 ≤ 85 (N=46).

All completed four questionnaires: Child depression inventory, self-efficacy for healthy lifestyle, motivation and
parent-child relationship.

Results: Significant differences were found between morbid obesity and normal weight groups in the depressive
symptoms (p<0.001), parent-child relationship (p<0.01), and motivation for weight loss (p<0.01). In addition,
significant differences between weight groups were found in familial obesity, in the way the child was fed as a baby,
in reported physical activity days and in the number of friends.

Conclusion: Our results demonstrate a disturbing existence of higher depressive symptoms and different pattern
of parent-child relationship among morbid obese children compared with overweight and normal weight peers. We
also found different level of motivation for weight loss in those weight groups. Our results highlight the importance of
evaluating and including a behavioral/psychological component in the multidisciplinary treatment of childhood
obesity, especially in morbid obese children, in order to achieve better treatment results.
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Background
Childhood obesity in Israel is among the highest in western society.

Official data published by the Israeli Ministry of Health in 2013
indicated that 30.7% of fifth grade children are overweight or obese
(BMI percentile ≥ 85). Moreover, 13.3% of the children are considered
morbidly obese (BMI percentile ≥ 97) [1]. The consequences of obesity
are not only medical; and many obese children are troubled by
psychosocial issues.

There is no consensus among researchers regarding the existence of
psychosocial difficulties and their impact among overweight and obese
children [2]. Several studies have found a variety of emotional
difficulties such as low self-esteem, depression, anxiety and social
problems [3-7].

In adults, the prevalence of depression is higher among obese [8],
with women having higher rates of depression than men [9]. Only in
the last 20 years’ experts started to recognize the presence of

depression in children [10]. Obese children have more depressive
symptoms compared to their normal weight peers [7,11,12]. Few
studies pointed that obese, especially morbid obese female adolescents
are at higher risk for depression [13-15]. Moreover, the overall quality
of life (QoL) of overweight children was found to be lower compared
to normal weight peers [15].

The two main factors that motivate obese adults to lose weight are
the understanding of health risks associated with obesity and the
dissatisfaction from their appearance [16,17]. The motivating reasons
for weight loss in children are not well established. Physical activity is
an important part of obesity treatment and prevention programs, it is
interesting that adults and children demonstrate different motivating
reasons toward physical activity; in adults, the motivators will generally
be health related or improvement of body appearance while children
are motivated to participate in physical activity mainly by social issues
such as fun and enjoyment [18].

In the first years of life, parents and families are the most influential
social environmental factor. Probably, behaviors such as eating,
engagement in physical activity and sedentarism are closely related to
the parents’ actions and beliefs [19-21]. Adolescence is a challenging
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period in parent-child relationship, characterized by less emotional
closeness and more confrontations and arguments [22]. Lack of
communication between parents and their adolescent child is known
to be related to risky behaviors, suicidal behaviors, as well as to
abnormal body weight, depression and low self-esteem [23]. Few
studies reported higher rates of conflicts between overweight children
(mainly male adolescents) and their parents, compared to normal
weight peers [24], especially at and about meals [25].

Current reported research on the psychosocial consequences of
childhood obesity includes mainly children participating in treatment
programs for childhood obesity. This selection bias led some
investigators to argue that the reported characteristics are unique to
treated obese children only, although several studies found no
differences between treated and non-treated obese children [11,14].
Psychosocial difficulties are inseparable from the period of
adolescence, but these difficulties among overweight children may
appear at a relatively very early age. Kindergarten children describe
their overweight peers as lazy, unattractive, and sad and find them
undesirable for play [26]. It seems that the negative esteem of children
to the overweight child relates to the visually of obesity, as opposed to
other chronic diseases where the disease has no effect on the child's
appearance (e.g. asthma). Moreover, obesity is regarded to be a
"controlled" situation, where the child is blamed for being obese unlike
other chronic diseases or disabilities [27].

The purpose of the current study was to assess the prevalence of
depressive symptoms, self-efficacy, and relationship with the parents
and motivation for weight loss, among children of different weight
groups.

Methods
One hundred and fifty-two children, ages 9-18 years old,

participated in the study. The study population was recruited from the
pediatric endocrinology clinic and the child health and sport center at
Meir Medical Center, Kfar-Saba, Israel. Children with obesity due to a
disease, medication use and children who were unable or unwilling to
fill the questionnaires were excluded from the study.

The study was approved by the institutional review board of the
Meir Medical Center and by the ethics committee of Bar-Ilan
University. All children and their parents singed informed consent
forms prior to their participation.

Anthropometrics
Standard, calibrated scales and stadiometers were used to determine

height, weight, and BMI. As BMI changes with age, we calculated the
BMI percentile (BMI percentile) for each child using the standards
from the Centers for Disease Control, National Center for Health
Statistics [28]. Subjects were divided to three weight groups according
to their BMI percentiles: Normal weight (BMI percentiles>5<85),
overweight and obese children (BMI percentiles≥ 85<97) and morbid
obese children (BMI percentiles ≥ 97). Mean age of all participants was
12.25 ± 2.20 years with no age differences between the groups.

Sexual maturity (Tanner stage) among the overweight, obese and
morbid obese children was evaluated by a trained pediatric
endocrinologist. Normal weight children self-reported their Tanner
stage using a validated questionnaire [29].

Study questionnaires
The participants were asked to complete four questioners:

Symptoms of depression, self-efficacy, motivation and relationship
with the parents.

Depression: The depression questionnaire, Child Depression
Inventory (CDI) [30], is based on self-reporting which measures the
level of symptoms of depression amongst children and youth and
includes 27 items affecting four fields: Emotional, cognitive,
motivational and somatic.

Motivation: The motivation for weight loss scale is a validated, 24
items, questionnaire assessing overweight and obese individuals'
reasons for weight loss [31]. The motivation variable contained two
indexes: Health and appearance. The questionnaire was developed for
adults and adjusted for children.

Self-efficacy: The self-efficacy questionnaire regarding physical
activity is a validated scale used to measure psychosocial determinants
of physical activity in children [32]. The scale was adjusted so that self-
efficacy will relate to the ability to persevere a healthy and active
lifestyle.

Parent-child relationship: The Relationship with Father/Mother
Questionnaire (RFMQ) [33] was assessed for each parent separately.
The questionnaire evaluates the relationship between a child and his
parents and included two indexes: Supervision and rejection-
confrontation. The questionnaire uses a scale of 1-5 when higher score
represents higher supervision and more rejection-confrontation.
Parents were asked to fill demographic and familial questionnaires.
Leisure time physical activity was assessed using the Godin Leisure-
Time Exercise Questionnaire [34].

Statistical Analysis
A two-way repeated measure ANOVA with Bonferroni corrections

was used for a single variable analysis and MANOVA for multiple
variable analysis and gender differences. A linear (Pearson) and non-
linear regression and correlation tests were performed between the
study variables and BMI percentile. Statistical significance was set at
p<0.05. Data are presented as mean ± SD.

Results
One hundred and fifty-two children, ages 9-18 years old,

participated in the study. Anthropometric measures are presented in
Table 1. Significant between group differences were found, as expected,
only in weight related factors (Weight, BMI).

A statistically significant non-linear relationship was found between
birth weight and future child BMI percentile, β=0.22, p<0.05. Small, or
large babies, with birth weight <2.5 kg and >3.5 kg, were found to have
higher future BMI percentile. This relationship was most significant in
the morbid obese group, β=0.34, p<0.05.

Patient and familial characteristics are presented in Table 2.
Significant between groups differences were found in father, mother
and sibling overweight, and in the way the child was fed as a baby:
84.8% of the normal weight group were breastfed (>10 weeks exclusive
breastfeeding) compared to only 56.9% in the morbid obese group.
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Parameters Normal weight (n=46) Overweight and obese (n=55) Morbid obese (n=51) F(2, 149) Eta²

Age (Years) 12.65 ± 2.41 12.56 ± 2.54 11.90 ± 1.88 NS  --

Weight (kg) 43.64 ± 11.95 56.17 ± 13.55 73.32 ± 20.92 42.17*** 0.36

Height (cm) 153.98 ± 12.73 150.21 ± 11.87 151.46 ± 9.30 1.41 0.02

BMI (kg/m²) 18.04 ± 2.28 24.54 ± 2.59 31.50 ± 5.78 144.44*** 0.66

Maturity level (Tanner stage) 2.78 ± 1.55 2.67 ± 1.45 2.69 ± 1.57 0.07 0

Birth-weight (kg) 3.18 ± 0.42 3.19 ± 0.57 3.23 ± 0.66 0.11 0

Weeks of pregnancy 39.35 ± 1.55 39.18 ± 1.94 38.93 ± 2.34 0.54 0.01

Table 1: Anthropometric measurements of the study groups where ***p<0.001.

Characteristics
Factors Normal weight Overweight & obese Morbid obese X2

 -- N % N % N %

Gender
Male 24 52.2 21 38.2 24 47.1

2.06
Female 22 47.8 34 61.8 27 52.9

Child order
Firstborn 17 37 23 47.9 15 33.3

2.26
Not firstborn 29 63 25 52.1 30 66.7

Marital status
Married 44 95.7 46 85.2 42 82.4

4.27
Not married 2 4.3 8 14.8 9 17.6

Familial overweight

Father
No 33 71.7 24 43.6 13 25.5 21.02***

Yes 13 28.3 31 56.4 38 74.5  --

Mother
No 34 73.9 27 49.1 18 35.3 14.74***

Yes 12 26.1 28 50.9 33 64.7  --

Siblings
No 44 95.7 32 65.3 20 44.4 28.05***

Yes 2 4.3 17 34.7 25 55.6  --

Feeding in infancy
Breastfed 39 84.8 35 63.6 29 56.9 9.30*

Formula 7 15.2 20 36.4 22 43.1  --

Table 2: Patient and familial characteristics (*p<0.05, **p<0.01, ***p<0.001).

The percent of overweight parents/siblings increased with the child's
weight status. In the morbid obesity group, the highest percentage of
overweight fathers (74.5%), mothers (64.7%) and siblings (55.6%), was
found.

We found a statistically significant between weight group difference
in the number of “good friends” as reported by the parents, F
(2,120)=3.96, p<.05, Eta²=0.06. The morbid obese group had the lowest
number of good friends (4.93 ± 2.98) compared to normal weight (6.55
± 3.25). Bonferroni analysis indicated that this difference was
statistically significant between the morbid obese group and both the
normal and overweight groups.

Leisure time physical activity was statically different between the
groups, F (2, 120)=13.40, p<0.001, Eta²=0.183. Normal weight children

were more active, with an average of 3.95 ± 2.19 active days/week. This
amount decreased as the weight status increased, with average of 2.41
± 1.53 active days/week at the overweight children and only 2.09 ± 1.36
active days/week in the morbid obese children.

Parent-Child Relationship
Parent-child relationship indexes are presented in Table 3. We found

significant differences in father and mother supervision, p<0.05, and
father rejection-confrontation, p<0.01, with increasing score as the
weight degree was higher. In a two-way repeated Bonferroni measures
we found statistically significant differences only between the normal
weight and morbid obesity weight, p<0.01. Although boys' average
score was higher than the girls' average score in all the indexes, no
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significant interaction of gender X weight groups was found, F
(8,286)=0.30, p>0.05.

Parameters Normal weight Overweight and obese Morbid obese Calculation

Indexes M SD M SD M SD F(8,292) Eta²

Supervision

Mother 2.04 0.59 2.32 0.84 2.51 1.71 4.35* 0.05

Father 2.16 0.57 2.27 0.68 2.51 0.84 3.46* 0.04

Rejection-confrontation

Mother 1.54 0.63 1.57 0.75 1.69 0.72 0.63 0.01

Father 1.53 0.39 1.55 0.49 1.84 0.72 5.03** 0.06

Table 3: Parent-child relationship indexes (*p<0.05, **p<0.01).

Figure 1: Breastfed vs. formula feeding percentage among the three
weight groups.

Figure 2: Rate of familial obesity: Father, mother and siblings.

Interestingly, we found a significant difference in the child-parent
relationship based on the way the child was fed as a baby. Maternal

rejection-confrontation index was significantly lower in breastfed
infants (1.49 ± 0.58) compared to formula fed infants (1.85 ± 0.86,
p<0.01) with no between group difference).

Depression, Self-Efficacy and Motivation
Significant between weight groups differences were found in

depression and appearance’s motivation (Table 4). Statistically
significant correlations were found between the child’s BMI percentile
and appearance motivation (r=0.21), symptoms of depression (r=0.17),
and relationship with the mother (supervision factor) (r=0.17).

The average depression score was highest among the morbid obesity
group and decreased with the degree of obesity. Bonferroni correction
analysis found significant differences between morbid obesity group
and both normal weight and overweight groups, p<0.001. Appearance
was a strong motivator to reduce/maintain weight among morbid
obese children and significantly higher compared to the normal weight
group, p<0.01.

In summary, significant differences were found between morbid
obesity and normal weight group in the depressive symptoms,
motivation for weight loss and parent-child relationship. In addition,
significant differences between the weight groups were found in
familial obesity, in the way the child was fed as a baby, in the amount of
physically active days and in number of friends.

Parameters Ra
nge

Normal
weight

Overweight
and obese

Morbid
obese Calculation

Variables  -- M SD M SD M SD F(8,286) Eta²

Depression 1-3 1.2
2 16 1.25 19 1.43 32 ***11.14 13

Self-efficacy 1-5 4.1
9 66 4.1 65 4.04 58 72 1

Motivation 1-5

Health  -- 3.49 98 3.68 93 3.86 86 2 3

Appearance  -- 2.39 87 2.69 98 3.06 1.05 **5.89 7

Table 4: Depression, self-efficacy and motivation among study
participants (**p<0.001, ***p<0.01).
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Discussion
Our study evaluated demographic, familial and emotional

differences between normal weight, overweight, obese and morbid
obese children.

We found a non-linear relationship between birth weight and
childhood obesity, as demonstrated in previous studies [35-37]. Birth
weight reflects intrauterine conditions, interestingly children born
either at low or high birth weight were found to have higher likelihood
to become obese as older children. Possible reasons for this finding are
both psychosocial and physiologic [38,39]. It was suggested that intra-
uterine growth retardation is associated with the development of more
efficient energy systems that when exposed later in life to an energy
rich environment may lead to overweight and obesity [40]. In addition,
maternal weight during pregnancy is known to influence the infant’s
birth weight [37]. Although this was not evaluated in the current study,
we did find higher prevalence of overweight and obese mothers in the
morbid obesity group. These two risk factors: High or low birth weight
and maternal overweight may help us to identify a population at risk
for childhood obesity and start early prevention programs.

Familial obesity is considered an important determinant in the
child’s weight status. Our morbid obese group had the highest
prevalence of mother, father and sibling’s obesity, as previously
reported [2,41-43]. Interestingly, sibling's weight status was found to be
closely related to the child weight status. While this may reflect familial
genetic predisposition towards obesity, it may also suggest that eating,
physical activity and sedentary habits of siblings develop in the same
environment and emphasizes the fact that the treatment of childhood
obesity should include the whole family.

Previous studies reported that obese children have different
psychosocial characteristics and more distress compered to overweight
and normal weight children [44]. Our findings regarding parent-child
relationship showed significant between group differences in mother
and father supervision factors. According to the children’s report in
our study, the degree of supervision increased as BMI percentile
increased. There are few studies, focused on parenting styles,
supporting these findings [45,46]. However, since most of the studies
are cross-sectional, they cannot distinguish between cause and effect,
namely, did the increase in BMI percentile lead to higher supervision,
or close parental supervision lead to higher BMI percentile. Increased
parental supervision may lead to unwanted results such as resistance
and opposition, leading to weight gain. Stein and colleagues
demonstrated that in parents that restricted food consumption from
their overweight children without volitional involvement of their
children, the process lead to continuous weight gain [44]. A recent
meta-analysis did not support making general parenting styles,
parental demandingness, responsiveness, and the quality of the parent-
child relationship a main target of preventing and treating obesity [45].
We found a higher father rejection-confrontation as BMI percentile
increases. Adolescents, especially females, reported that they have
more difficulties to communicate with their fathers [23,47]. Mother
and father supervision and father rejection-confrontation were both
found to be higher in boys. This supports other studies suggesting that
during adolescence girls have more parental support and closeness
compered to boys [33,48]. Interestingly, children that weren’t breastfed
as babies reported higher feeling of mother rejection-confrontation
compared to children who were breastfed as babies. This finding can be
explained by John Bowlby's Attachment Theory [49] which claims that
early life attachment is a crucial psychobiological factor that will
influence the child’s later development and personality. We found

lower breastfeeding rates as BMI percentile increased. Previous studies
have demonstrated that breastfeeding may be protective from
development of childhood obesity. This can be explained by both
psychological factors as well as by the unique ingredients of mother
milk and by development of hunger and satiation mechanisms during
babies’ breast feeding [36,50]. More research is needed to explore the
relationship between childhood obesity, breast feeding and mother-
child relationship.

We found that the motivation appearance score is higher in the
more obese children. Other studies also found that obese children are
mainly troubled by their appearance [51], unlike adults, who are
troubled by the health consequences of obesity and by appearance
dissatisfaction [16,17]. Appearance and social issues were also the
main causes for children's self-referral to a tertiary center weight
management program [52]. This is an important message to health
care professionals caring for obese children. Probably “frightening”
children with the health consequences of obesity will have much less
impact than enhancing obese children’s motivation for weight loss by
focusing on improvement of appearance.

As in adult studies [7,53], we found higher symptoms of depression
in the morbid obese group compared with overweight and normal
weight groups. We also found a positive correlation between symptoms
of depression and BMI percentiles. These findings are supported by
variety of studies [2,6,10-14,54], and are extremely important since in
Israel 13.3% from the fifth-grade children are morbid obese [1].

In adults, there are two main explanations to the relationship
between depression and obesity: Physiological and emotional.
Physiologically, obesity is a low grade inflammatory state, and
inflammation is suggested to be an important mediator between
obesity and depression [55]. Emotionally, as in adults, in children
obesity is related to emotional distress and low quality of life [2,53].
Since the majority of previous studies are cross sectional, a causal
relationship cannot be determined. However, some longitudinal
studies in children found that symptoms of depression predicted
weight gain and later obesity in adulthood, especially in girls [8,56].
Whether the depression itself or the anti-depressive medical treatment
or the combination of the two leads to obesity needs to be further
evaluated. Along with the depressive symptoms, morbid obese children
exhibit social difficulties [57] and it is not surprising that the parents of
our morbid obese children reported that their children have less social
contacts and less “good friends” compered to overweight and normal
weight peers.

We also found that overweight, obese and morbid obese children
are less active at leisure time respective to their obesity degree. This
supports the notion that childhood obesity, social environment and
physical activity are well related [58-60], and highlights the importance
of evaluating and including a behavioral/psychological component in
the treatment of childhood obesity, especially in morbid obesity
children.

In summary, we are facing a global epidemic of childhood obesity
that not only bears medical complications, but also puts the obese child
and his family in a troubling psychosocial distress. Addressing these
difficulties, should be an integral part in any effort to prevent or treat
childhood obesity.

This study is part of a Ph.D. Thesis carried out under the
supervision of Prof. Yaacov Katz, School of Education, Bar-Ilan
University, Israel.
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