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Introduction

Obesity is deemed as an excessive accumulation of fat in 
the body which poses a health risk [1]. Currently, obesity 
is a health problem worldwide mainly in the United States, 
Mexico, and New Zealand which have the highest rates [2]. 
Specifically, over the last two decades, child obesity has 
risen 65% in developing countries and 48% in developed 
countries [3].

Child obesity has become a global concern due to its 
negative repercussions. Literature indicates that pediatric 
obesity does not only have consequences during childhood, 
but can also potentiate harmful effects in adults’ health [4]. 
Side effects of child obesity have been divided into two cat-
egories: medical and psychosocial problems. Some of the 
most common medical problems are: diabetes, high blood 
pressure, fatty liver disease, and obstructive sleep apnea 
[3]. Whereas, a negative self-image, eating disorders, and 
a low self-esteem are typical psychosocial issues [5]. In 
addition, it has been reported that people with overweight 
or obesity are less satisfied with their bodies [6] and have 
a lower self-esteem [7, 8] than individuals with normal 
weight.

Despite the fact that several factors lead to body dis-
satisfaction, the social context plays an important role in 
people’s acceptance or rejection of their body image [9]. 
This article will focus on peer influence, considering that 
peers and friends have a significant influence on children’s 
behavior, attitudes, and knowledge while providing infor-
mation on the world, themselves, giving emotional support, 
trying and adopting values irrespective of their parents, and 
offering a sense of belonging [10]. Thus, peer messages are 
expected to be more clearly understood and internalized 
by preadolescents [11] when they concern their own body 
image.
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Relationships between body dissatisfaction and peer 
influence have been found in children [12], as well as their 
relation with self-esteem [13]. Furthermore, it has been 
established a predictive effect of body mass index (BMI), 
peer influence, and self-esteem on body dissatisfaction 
[14]. However, most of the participants in these studies 
were children with normal weight (75–85%).

On another hand, peer influence has been studied as a 
global construct [15]. Nevertheless, studies such as Shroff 
and Thompson [16] and Matera, Nerini, and Stefanile 
[17] deemed evaluating specific dimensions of peer influ-
ence more relevant considering that it is a critical factor in 
self-assessment of appearance. In the latter, studies were 
considered samples of adolescents aged between 14 and 
19 years. In both cases, different dimensions of peer influ-
ence were evaluated, e.g., appearance conversations with 
friends, teasing, peer attributions relate to appearance, and 
perceived friend preoccupation with weight, dieting, and 
opinions about a perfect body. The main findings were that 
adolescents take their peers’ opinion into account to judge 
their own appearance [16]; teasing from peers affects their 
body image; appearance conversations with friends; and 
peer attributions related to appearance predict body dis-
satisfaction [17]. A third study with the same aim was the 
one of Thompson et al. [18], which differs from the last two 
studies due to the fact that it was conducted with a sam-
ple of adolescents with different BMI. The authors report 
different effects of peer influence among participants with 
normal weight and overweight, and similarly, the predic-
tion of body dissatisfaction from peer influence is different 
according to the BMI.

After reviewing these studies, the following conclusions 
were reached: (1) peer influence plays an important role in 
acceptance of body image considering that a person’s body 
perception is affected by his/her social circle’s attitudes and 
beliefs; (2) low self-esteem is associated with obesity; (3) 
The BMI is decisive in the development of body dissatis-
faction, despite the fact that most of the body image studies 
have been carried out with samples of more than 75% nor-
mal weight children, and consequently, it is not possible to 
generalize findings to children with obesity; (4) most stud-
ies conducted with children agree on the need to continue 
studying this population, especially children with obesity, 
with the purpose of understanding the problem better and 
hence, improve the prevention and treatment programs 
focused on body dissatisfaction in children, since this last 
variable could be the beginning of an abnormal eating 
behavior during childhood or adulthood, as well as the 
development of eating disorders in extreme cases. There-
fore, the aim of this study was to analyze self-esteem and 
the different peer influence components (messages, interac-
tions, and likability) as body dissatisfaction predictors in 
children with obesity.

Materials and method

Participants

One hundred and twenty-three preadolescents selected 
from a sample of 1023 students that took part in a study 
aimed at examining satisfaction with body image. To select 
the sample for this study, two inclusion criteria were estab-
lished: (1) boys or girls with obesity, this means, a BMI 
equal to or greater than the 97th percentile [19] and (2) par-
ticipants aged between 10 and 12 years. Under these crite-
ria, 36 boys and 21 girls (M = 11.00, SD = 0.78 years) were 
selected. A second group with 32 boys and 34 girls with a 
BMI between the 3rd and 85th percentile [19] (M = 11.36, 
SD = 0.79 years), this means normal weight, was set up as 
a comparison group. All of the participants attended public 
primary schools and lived in the Mexico City Metropoli-
tan Area, specifically in the municipality of Tlalnepantla de 
Baz, which is considered an urban area. The human devel-
opment index in this municipality is 0.8426 and its per 
capita income is 14.702 dollars a year [20]. Demographic 
information obtained by school authorities indicates that 
the participants came from a lower–middle socioeconomic 
level.

Questionnaires and variables

Body dissatisfaction The Body Shape Questionnaire—16 
(BSQ-16) [21] designed to evaluate body image satisfac-
tion through 16 items. This is a self-reporting question-
naire with six Likert response options ranging from never 
to always. In the literature review carried out for this study, 
Evans and Dolan [21] found an excellent Cronbach’s alpha 
(0.96) among the British population, aside from the fact 
that no study evaluating psychometric properties of the 
BSQ-16 was found in Mexican population, due to which 
some of them were calculated during Phase 1 of this study. 
A Cronbach’s alpha of 0.93 was obtained in this study both 
for the group with obesity and with normal weight.

Messages, interaction and peer likability The Inven-
tory of Peer Influence on Eating Concern (I-PIEC) 
[22] estimates peer influence on children’s eating and 
body concerns. This questionnaire consists of 30 items 
with five Likert response options ranging from never to 
always. Oliver and Thelen [22] report five factors for this 
instrument: messages (α = 0.92), interaction with boys 
(α = 0.76), interaction with girls (α = 0.80), likability 
with boys (α = 0.88), and likability with girls (α = 0.88). 
On the other hand, Amaya, Mancilla, Alvarez, Ortega, 
and Bautista [23] adapted and evaluated the psychomet-
ric properties of the I-PIEC in Mexican population aged 
between 10 and 19 years. Amaya et al. created two ver-
sions: a version for girls with 22 items (α = 0.94) and a 
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version for boys with 20 items (α = 0.92). Three factors 
resulted from both versions: (1) messages which refer 
to how often boys and girls receive negative messages 
about their bodies or eating habits (e.g., “boys tease 
me or make fun of me about the size or shape of my 
body”); (2) likability with the opposite sex which evalu-
ates the extent to which children believe that being thin 
will increase their likability with the opposite sex (e.g., 
“I think that girls/boys would talk to me more if I were 
thinner”), and (3) interactions with the same sex which 
evaluates how often boys and girls interact (talk, com-
pare, and exercise) regarding topics such as eating and 
body issues (e.g., “Girls/boys and I compare how our 
bodies look in our clothes”). The differences between the 
versions proposed by Amaya et al. are two: (1) the ver-
sion for girls has 22 items and the version for boys has 
20 items, and (2) both versions have the same 20 items, 
the difference between them is the way they are written 
according to the participant’s sex [e.g., “I think that boys 
think I would look better thinner” (version for girls), “I 
think that girls think I would look better thinner” (ver-
sion for boys)].

For this study, only the 20 items in the Mexican ver-
sions of the I-PIEC were used, in such a manner that 
peer messages were evaluated with 12 items, likability 
with the opposite sex with five items and interaction 
with peers with three items. Cronbach’s alpha was 0.94 
and 0.78 for messages, 0.78 and 0.78 for likability, and 
0.68 and 0.55 for interactions for the groups with obesity 
and normal weight, respectively.

Self-esteem The Rosenberg Self-Esteem Scale (RSES) 
[24] measures the beliefs and attitudes a person has 
about himself/herself. This self-reporting questionnaire 
consists of ten items with four Likert response options 
ranging from I totally agree to I totally disagree. The 
psychometric properties in adolescents between 13 and 
15  years of age were evaluated in Mexican population. 
The authors reported an appropriate internal consistency 
and a two-factor structure: positive self-esteem and lack 
of self-esteem [25]. In the sample of the current study, 
the Cronbach’s alpha was 0.75 for the group with obesity 
and 0.82 for the normal weight group.

Procedure

The research protocol was submitted to the primary school 
authorities, and once it was approved, informed consent 
from parents and participants was obtained. This study was 
divided into two phases: (1) Questionnaire standardiza-
tion: the psychometric properties of the BSQ-16 and RSES 
were calculated with a sample independent of this study’s 
sample, composed of boys and girls from public primary 
schools, (2) Main research: participants were asked to 
answer the questionnaires in their classroom. Two eating 
disorder and body image experts were in charge of admin-
istering the questionnaire. One of them explained the pur-
pose of the study and both clarified participants’ doubts.

Statistical analysis

An exploratory factorial analysis (EFA) was conducted 
using SPSS for Windows version 20 and a confirmatory 
factorial analysis (CFA) through the Structural Equations 
Program (EQS for Windows, version 6.1). For the latter 
analysis, the following indexes were taken into consid-
eration: X2/gl, root-mean-square error of approximation 
(RMSEA), and comparative fit index (CFI).

In addition, the following tests were performed using 
the SPSS-20: (1) Student t test for independent groups with 
the purpose of estimating the differences in body dissatis-
faction, self-esteem, and peer influence components (mes-
sages, interactions, and likability) between the groups with 
obesity and normal weight; (2) Pearson correlations to 
analyze the association between the study variables in both 
groups, and (3) hierarchical multiple regression analysis to 
know if self-esteem and peer influence components explain 
body dissatisfaction in children with obesity and normal 
weight. Statistical significance was established based on an 
0.05 alpha.

Results

Phase 1: Questionnaire standardization The data obtained 
from the EFA and the CFA of the BSQ-16 and the RSES 
are shown in Table  1 where an excellent and appropriate 

Table 1   Psychometric 
properties of the BSQ-16 and 
the RSES

CFI confirmatory fit index, RMSEA root-mean-square error of approximation
† BSQ-16 sample, n = 167 girls and n = 100 boys; RSES sample, n = 160 girls and n = 96 boys
†† BSQ-16 sample, n = 100 girls and n = 100 boys; RSES sample, n = 109 girls and n = 96 boys

Cronbach’s 
alpha†

Exploratory facto-
rial analysis†

Confirmatory factorial analysis††

χ2 gl p χ2/gl CFI RMSEA

BSQ-16 0.90 One factor 151.42 95 0.001 1.59 0.952 0.055
RSES 0.73 Two factors 51.12 25 0.001 2.04 0.942 0.072
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internal consistency of the BSQ-16 and the RSES, respec-
tively, can be observed. The EFA resulted in a one-dimen-
sional structure for the BSQ-16 and in a two-factor struc-
ture for the RSES. The structure of both instruments was 
confirmed by the CFA with good adjustment indexes.

Once the appropriate psychometric properties of all of 
the questionnaires were determined, the second phase of 
this research was performed.

Phase 2: Main research The mean and standard devia-
tion of each group’s study variables are shown in Table 2. 

According to the Student t test, several significant differ-
ences in body dissatisfaction, peer messages, and likability 
with the opposite sex can be observed between the groups. 
In all of the significant variables, the obese group obtained 
higher scores when compared with the normal weight 
group. This suggests that obese children are more affected 
by peer messages about body image and, consequently, 
may feel more dissatisfied with their own body.

Significant correlations between body dissatisfaction 
and likability with the opposite sex were observed in both 
groups (group with obesity r = 0.77 and group with nor-
mal weight r = 0.66), these being the highest correlations; 
whereas, the lowest correlations were between self-esteem 
and interactions with the same sex (r = −0.28) for the group 
with obesity and self-esteem with body dissatisfaction 
(r = −0.25) for the group with normal weight (see Table 3).

A hierarchical multiple regression analysis was con-
ducted to determine if the components of peer influence 
and self-esteem predicts body dissatisfaction in children 
with obesity. As shown in Table 4, peer influence compo-
nents explain 67% of the variance in body dissatisfaction 
in children with obesity. In spite of this, only likability 
with the opposite sex (β = 0.49, p < 0.001) and peer mes-
sages (β = 0.41, p < 0.001) had a significant contribution. 

Table 2   Comparison between 
groups with obesity and normal 
weight in the study variables

Normal weight (n = 66) Obesity (n = 57) t p
M (SD) M (SD)

Body dissatisfaction 27.29 (14.22) 37.12 (16.09) 3.59 0.001
Self-esteem 31.45 (4.52) 31.14 (4.20) 0.40 0.690
Peer influence
 Messages 13.98 (3.85) 20.23 (10.71) 4.42 0.001
 Interactions 3.92 (1.69) 4.47 (2.16) 1.58 0.124
 Likability 4.33 (2.66) 6.61 (3.54) 4.07 0.001

Table 3   Correlation coefficients between study variables for each 
group

Group with normal weight (below the diagonal), group with obesity 
(above the diagonal); all of the correlations equal or greater than 0.25 
were significant, p < 0.05

1 2 3 4 5

1. Body dissatisfaction – −0.17 0.75 0.55 0.77
2. Self-esteem −0.25 – −0.17 −0.28 −0.13
Peer influence
 3. Messages 0.43 −0.39 – 0.60 0.74
 4. Interactions 0.52 −0.23 0.55 – 0.68
 5. Likability 0.66 −0.10 0.47 0.34 –

Table 4   Predictors of body 
dissatisfaction in children with 
obesity and normal weight

R2 ΔR2 B β t p

Obesity (n = 57)
 Step 1 0.67 0.67
 Likability 2.21 0.49 3.74 0.001
  Interactions  −0.15 −0.02 −0.18 0.856
  Messages 0.61 0.41 3.42 0.001

 Step 2 0.67 0.00
 Self-esteem −0.17 −0.05 −0.54 0.59

Normal weight (n = 66)
 Step 1 0.54 0.54
 Likability 2.99 0.56 5.65 0.001
 Interactions 2.88 0.34 3.30 0.010
 Messages −0.10 −0.03 −0.25 0.807
 Step 2 0.56 0.02
 Self-esteem −0.48 −0.29 −1.62 0.110
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Self-esteem was included in the model in step 2, but did not 
have a significant contribution to the variance.

As observed in Table  4, body dissatisfaction of nor-
mal weight children was only demonstrated by peer influ-
ence components which explain 54% of the variance. In 
step 1, only the likability with the opposite sex (β = 0.56, 
p < 0.001) and the interactions with the same sex (β = 0.34, 
p < 0.01) had a significant contribution. In step 2, self-
esteem was included in the model, but did not have a sig-
nificant contribution to the variance.

In summary, 67% of body dissatisfaction variance in 
children with obesity and 54% of the body dissatisfaction 
variance in normal weight children were explained with 
this model.

Discussion

The purpose of this study’s Phase 1 was the estimation of 
the psychometric properties of the BSQ-16 and the RSES. 
The BSQ-16 showed excellent reliability (Cronbach’s 
alpha = 0.90), consistent with the previous studies [21, 26, 
27] and its one-dimensional structure reached an accept-
able adjustment (CFI = 0.95 and RMSEA = 0.05), accord-
ing to Schreiber, Stage, King, Nora, and Barlow [28]. Find-
ings in this study are similar to those observed in German 
population (CFI = 0.91, RMSEA = 0.12) [26], Euro-Amer-
ican (CFI = 0.98, RMSEA = 0.09), Hispanic-American 
(CFI = 0.98, RMSEA = 0.08), and Spanish (CFI = 0.98, 
RMSEA = 0.07) [27]. On the other hand, the RSES showed 
adequate reliability (Cronbach’s alpha = 0.73), in spite 
of the fact that this result is different from other Spanish 
versions that report a Cronbach’s alpha of 0.85 and 0.88 
[29], but coincides with a Mexican study with adolescents 
where alpha values ranged from 0.68 to 0.75 [25]. Consist-
ent with a previous study, the RSES showed a two-dimen-
sional structure [30] with appropriate adjustment indexes 
(CFI = 0.94, RMSEA = 0.07), even though these findings 
are lower than those found in Supple, His, Plunkett, Peter-
son, and Bush’s cross-cultural study [31] with samples of 
Euro-American (CFI = 0.95, RMSEA = 0.11), Armenian 
and Iranian (CFI = 0.99, RMSEA = 0.05), and Latin Ameri-
cans (CFI = 0.99, RMSEA = 0.04). The findings of the first 
phase enable compliance of any prerequisites for research, 
such as having the appropriate tools to evaluate variables 
and target population. However, to our knowledge, this is 
the first research that evaluates the psychometric properties 
of the BSQ and the RSES in preadolescents. Considering 
that some authors have suggested the presence of body dis-
satisfaction [32] and low self-esteem [7, 8] in this popula-
tion, it is recommended that future research confirms and 
extends these findings.

The general aim of this study was to analyze the predic-
tor variables of body dissatisfaction in children with obe-
sity. First of all, the group with obesity obtained the highest 
body dissatisfaction scores and was psychologically more 
vulnerable to peer messages and to being less likable with 
peers of the opposite sex than the normal weight group. 
These results are consistent with those of the previous 
research [33]. This data support the theory that children 
with obesity may be subject to a greater pressure to lose 
weight, due to the fact that body image is one of the main 
characteristics that is considered when friends are chosen 
since early childhood [11].

As far as self-esteem is concerned, both groups (with 
obesity and normal weight) showed high scores with-
out any statistical differences, in contrast to the previous 
research [7, 8]. Some studies [34, 35] suggest that sup-
port and positive interactions with family during preado-
lescence can help build a high self-esteem. This idea may 
explain why the children of this study got a high score in 
self-esteem, considering the possibility that children from 
this municipality live in a social environment in which they 
are accepted and valued by others, thus allowing them to 
appreciate and accept themselves.

On the other hand, body dissatisfaction in the group 
with obesity was predicted by variables such as likability 
and peer messages, whereas in the normal weight group, it 
was explained by likability and interactions with peers. In 
both groups, a low level of peer likability was the best body 
dissatisfaction predictor, reinforcing the belief that being 
thin could increase their likability with peers [22]. Conse-
quently, the results of this study point out that body satis-
faction or dissatisfaction is linked to social acceptance at 
younger ages, regardless of the BMI.

In addition, but only for the group with obesity, the 
peer message variable which evaluates how often a per-
son receives negative messages or is made fun of his/her 
eating habits and body image was a predictor of body dis-
satisfaction. This finding can be explained by the fact that 
peers share their expectations, exchange ideas on what is 
appropriate, normal or beautiful, and express their desires 
regarding body appearance [11] in their conversations, thus 
creating rules to be followed within the group. Based on 
this, when one of the members of the group does not meet 
the socially established “ideal” body standard, he/she may 
become a victim of bullying [36] and be at risk of suffering 
body dissatisfaction [17].

The main contribution of this study is to provide evi-
dence of peer influence on the body image of children with 
a different BMI, finding that peers promote body image 
awareness, and, therefore, the acceptance or rejection of 
their own bodies. The kind of influence is not the same 
for all children, considering that peer influence is assimi-
lated differently by children with obesity than by children 
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with normal weight. It is known that interventions within 
social groups are more promising than those addressed to 
an individual outside his/her context. Due to this, interven-
tion programs focused on body image with the peer influ-
ence component and considering individual differences are 
suggested.

Some of the limitations of this article are first of all, the 
lack of an analysis by sex according each BMI group, since, 
in literature, there are discrepancies on the role of the peer 
influence by sex [37, 38]. A second limitation is the lack of 
an evaluation of the consequences of obesity in children’s 
health which must be taken into account in future research 
to propose and design preventive programs that promote 
body image acceptance, and at the same time, encourage 
a healthy diet to prevent psychological and medical condi-
tions in adulthood.

Likewise, in future research, parental influence must be 
considered, since especially in Mexico, parents deem child 
obesity as a health indicator and it is a well known fact that 
a “chubby” child is not necessarily well fed [39].
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