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Adolescence is an important stage of human development and is characterized by significant somatic growth and maturation of 
secondary sexual characteristics [1,2].

Abstract
Background: Obesity and the side effects of weight gain among Iranian females are significantly higher compared to males. In addition, 
the trend of overweight and obesity among Iranian adolescents in particular is increasing. The objective of this paper was to determine 
the relationship between body weight status and self-esteem also to evaluate the important role of weight status between the sexes in a 
conservative society like the Islamic Republic of Iran.
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Background

Method: Data were obtained from 450 pre-university students, aged 16-19 years old, in the city of Kashan in Iran. Students were divided 
based on ascending order into three categories, namely: healthy weight, overweight, and obese. The Rosenberg’s Self-esteem Scale was 
administered to measure level of self-esteem. Body Mass Index was calculated using weight and height measures. The definitions of 
overweight and obesity were based on age and sex specific BMI (Body Mass Index) cut-off points of the Centers for Disease Control 
(CDC) and Prevention growth chart 2008. An ordered probit analysis was conducted and the marginal effects of self-esteem and other 
predictors of self-esteem on body weight status were calculated. Evaluation of gender and self-esteem estimated by a separate binary Probit 
model.
Results and Conclusion: The results revealed that sex differences and self-esteem were significantly associated with body weight status. 
Males were at a healthier weight level and had fewer tendencies to be overweight than females. The result of Probit model show that male 
respondents were less likely to have medium or high self-esteem.

The World Health Organization (WHO) in a cardiovascular diseases project (MONICA) reported that in 1988, Iran was one of 
seven countries having the highest prevalence of childhood obesity [3]. Additionally, the trend of overweight and obesity amongst 
children and adolescence in the Iranian community has been shown to double between the years 1993 and 1999 [4]. Comparable 
data indicate that in the year 2000, 21.1 per cent and 7.8 per cent of the 11- to 17-year-old adolescents in Tehran were overweight 
and obese, respectively. According to Ayatollahi’s (1992) studies on obesity, between 1988-1989 and 2002-2003, there was evidence 
of increasing prevalence of obesity from 4.7 per cent to 10.5 per cent among males and 5.1 per cent to 22.5 per cent among females 
[5]. Consequently, according to the two studies conducted in Iran by Ayatollahi in 1992 and 2010, an increased secular change of 
5.8 per cent in men and 17.4 per cent in women emerged over the 18-year gap between the two studies. In other words, obesity 
and overweight problems are significantly more common among Iranian females compared to males. Furthermore, significant 
associations between obesity and sex, age, marital status, residential area, and educational level have been found in Iran [6,7].

Increased weight status has been consistently associated with body dissatisfaction among juveniles and adolescents [8,9]. Obesity 
at certain stages of life, especially adolescence, can damage self-esteem [10], and negative body image is more common among 
individuals with childhood or adolescent onset of obesity [11]. Although overweight adolescents experience fewer medical 
complications in comparison to adults, they exhibit some signs of psychological and social distress, including depression and low 
levels of self-esteem [12,13].
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Concern about body weight has become a common preoccupation in most societies, particularly among females. Unfortunately, 
the developmental changes associated with puberty tend to move females further away from the current societal prescribed thin 
beauty ideal rather than closer to it [14]. In different regions of the world, approximately 60 per cent of girls and 30 per cent of 
boys report a desire to change their size or shape [15,16] and nearly 25 per cent of adolescent females report clinically significant 
levels of body dissatisfaction [17]. Unfortunately, in Iran, there is relatively little empirical research on body satisfaction and 
related problems such as emotional distress or any type of physiological or psychological problems. Mifflin, (2007) stated that body 
dissatisfaction and the desire to be thin is common among Iranian adolescents, and the lifetime prevalence of related disorders 
like anorexia nervosa, bulimia nervosa and partial syndrome were 0.9 per cent, 3.2 per cent, and 6.6 per cent, respectively [18]. 
Knowing one’s BMI (Body Mass Index) level can help prevent one of the causes of low self-esteem in adolescence, because it signals 
what could become a contributory factor to obesity and could help families, schools, and health practitioners to begin measures 
to help children prevent becoming obese.

Sex was found to influence BMI although the direction was not always clear. Ayatollahi and its co-authors (2010) and Rashidy-
pour et al. (2009) argued that there is a significant association between obesity and sex in Iranian society. Parent’s education level 
was also associated with level of BMI in children [19]. The relationship between body image perception and satisfaction from body 
shape, however, are still disputed.

Harter (1998) found that 25 per cent of adolescent girls were occupied with “how they appear in the eyes of others” [20]. Parents 
and peers, in particular, can play an important role in influencing the body perception of adolescents [21], and strong evidence 
exists to demonstrate that obesity can damage self-esteem [10]. Finally, this study argues that family size and level of Cumulative 
Grade Points Average (CGPA) may influence BMI, a finding that corresponds to prior research [22].

The first goal of this study is to determine the relationship between body weight status and self-esteem from a non-Western 
perspective, and specifically, in a predominantly Muslim society such as Iran. This led us to evaluate the importance of weight 
status and body shape between sexes in a conservative society. The second aim of this study is to examine whether sex differences 
affect body weight status, and if so, at what body weight status (namely, healthy weight, overweight, or obese) and what level of self-
esteem (low, medium, or high) does it happen. Other variables could also yield a higher body weight status, such as environmental 
factors, parents and friends’ perceptions, education level, and activities, such as sports. 

The sample data were captured from a population of pre-university students aged 16-19 years old, in the city of Kashan, Iran. 
The researcher hired five colleagues to help him to collect participants from the only pre-university center in Kashan city. The 
questionnaires were distributed to all participants and their height and weight measured at the same time. The sample comprised 
225 females and 195 males a total of 450 students.

A 10-item Rosenberg self-esteem scale validated for the Iranian population [23], was utilized to assess global self-worth by 
measuring both positive and negative feelings about the self. All items were answered using a 4-point Likert scale format, ranging 
from strongly agree to strongly disagree. After calculating the sum scores of all ten items, we divided them into two categories 
of high-medium and low. The higher scores, which were 30 to 38, indicated low self-esteem; the lower scores, which were 10 to 
29, indicated high-medium self-esteem1. Since the interpretation of dummy variable in the ordered Probit models are easier to 
explain, Self-esteem value computed based on above and below the sample average into two categories. The variable labeled as low 
and high-medium and not simply low and high since the levels were divided further in the Table 4 again in order to capture each 
level of self-esteem on both gender in more detail.

Methodology

The empirical tests were based on the premise that obesity levels are best viewed through the body mass index (BMI) (Calculated by 
dividing the square of their height (m2) with the value given in units of their weight (kg), (kg/m2)). Following the CDC percentiles 
growth chart for two to 20- year- olds2, in order to capture levels of body weight status, we classified individuals as falling into one 
of three levels of body image: healthy weight, overweight, or obese.

Participants

Instrument

1These cut points were calculated based on the mean distribution of the sample. The intention of using mean was to see that on average the self-esteem of the 
individuals was either medium low or high. This cannot be achieved with computing the median.
2Available at www.cdc.gov , accessed on March 6, 2014
3These cut points are unchanged from the 1998 expert committee recommendations (Barlow & Dietz, 1998).

The present research analyzed body weight status level in terms of BMI. Our evaluation of child and youth obesity followed the 
categories recommended by Barlow and Dietz (1998) [24] and Barlow (2007) [25], which classified children or teens as overweight 
if they had BMIs at the 85th to 95th percentiles for age and sex, and as obese if they had BMIs greater than or equal to the 95th 

percentile. Based on the same studies, a person was in the healthy weight classification if his or her BMI was above the fifth to the 
85th percentile as a young adult3.
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Hence by inaugurating a new framework for determining the level of body weight status, the current research endeavored to 
determine the purpose of study by doing an ordered probit analysis. The following socio-demographic and BMI related variables 
were considered: (1) sex; (2) family education; (3) sport activity; (4) body image perception; (5) body size satisfaction; (6) friend’s 
perception; (7) and self-esteem. 

An individual’s level of BMI may not be observed directly. The level of BMI (the dependent variable) can be ordered in ascending 
order from ‘healthy weight’ to ‘overweight’ and ‘obese’.

Therefore, the dependent variable (level of BMI) coded from 0 for healthy weight students, 1 for overweight students, and 2 for 
obese students. Since these levels of BMI were ordered in ascending fashion, the ordered probit model was used for the analysis 
[26,27].

The model can be specified as

The BMI-level covariates were sex (Z1), parent’s education ( Z2 & Z3), interest in sports (Z4), body image perception (Z5), body 
satisfaction (Z6), other people’s attitudes towards the individual’s body shape (Z7 & Z8), having a high or medium self-esteem (Z9), 
having more than two siblings ( Z10) and having CGPA which falls in first class level category (Z11). The choice was guided by 
empirical evidence drawn from similar or broadly related studies elsewhere.

In the following step the relationship between gender and self-esteem were estimated using the simple binary Probit model. The 
dependent variable, gender for this step were coded 0 for female students, 1 for male students. The sole regressor of the model 
was categorized as three groups low self-esteem, medium self-esteem and the high self-esteem using the low self-esteem as the 
reference category.

Procedure

*
1 1 2 2 3 3 11,.....β β β ε= + + + + +n ny Z Z Z Z

Where

       = latent and continuous measure of the level of body mass index of students n
Z1-11= a vector of explanatory variables likely to influence BMI. The further explanation of each one is below.
β = a vector of parameters to be estimated
εn = a random error term assumed to be normally distributed
The observed and coded discrete level of BMI variable, yn, is determined from the model as follows:
Healthy weight 0 if - ∞ ≤      ≤ µ1
Overweight 1 if µ1 ≤       ≤ µ2
Obese 2 if µ2 ≤        ≤ ∞

*
ny

*
ny

*
ny

*
ny

Where

 µi ‘s are thresholds that separate the body image levels; they are estimated along with the vector of parameters. 

The covariates were defined as follows: a dummy was created for the sex variable, i.e., if the person is male = 1, and if the person 
is female = zero. If he or she has a father with a university graduate degree = 1, and zero if otherwise. A mother with a university 
graduate degree =1, and zero if otherwise. The hypothesis is that the low level of parent’s education is associated with higher risk of 
becoming overweight or obese. The more parents are educated the more they can educate children about their dietary habits. If the 
person is interested in sport activities = 1, and zero if otherwise. Body image perception =1, and zero if otherwise. If the student 
is satisfied with his or her physical body shape =1, and zero if otherwise. If parents and friends perceive themselves as an obese 
or overweight person =1, and zero if otherwise. If they score high or medium self-esteem =1, and zero if the score for self-esteem 
was low. If the number of siblings is more than two = 1, and zero if otherwise. Lastly if their CGPA is in first class level category 
=1, and zero if otherwise.

We can establish the marginal effect of the significant variables (in ordered probit model) on the probability of having higher body 
weight status. For this, a ‘reference person’ was needed. It was assumed that the “reference person” in our case was someone who 
was a female, with both parents not holding a university degree and not interested in sports activities. It was further assumed that 
she perceives herself as having a healthy weight status but is not fully satisfied with her body shape; parents and friends perceived 
her as having a healthy weight status; she had relatively low self-esteem; she was a single child or she was from a rather small 
family; and she was an average student as reflected in her (CGPA) results. 

In other word the idea of “holding all other variables constant” is more accurately described as an “independent effect”.
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Table 1 summarizes the descriptive statistics of the study participants. The weights and heights of 450 adolescent students (BMIs) 
were measured. More than 10 per cent of the total were overweight and about four per cent were obese. Higher percent of female 
students (57 percent) are having healthy BMI compare to male students (42.41 per cent) with healthy BMI. f the total male 
students, 42 per cent had a healthy BMI. However, measured against the BMI factor for the total sample, a higher percentage of 
females were overweight (48 per cent). More than 73 per cent of the obese population was male and only 26 percent were female. 
The majority of student’s at all three levels of BMI were found to have fathers who were educated compared to mothers who were 
educated. Similarly, more than half of the sample in each of the three levels of our categories exhibited interest in sports activities. 
About 8 per cent of individuals with healthy BMI perceived themselves as overweight, as opposed to around 48 per cent of the 
overweight individuals who perceived themselves as having a normal and healthy weight status. 

A considerable percentage of obese people (15 per cent) did not perceive themselves as obese, and 45 per cent of the overweight 
participants were satisfied with their body shape, although their parents and friends perceived them as overweight. All of the 
healthy weight individuals had a self-esteem ranging from medium and to high levels.  

The results of the ordered probit analysis are shown in Table 2. The estimated coefficients have no direct interpretation and they 
only show the effect of independent variables on the dependent variable when coefficients are significant. However, four variables 
were positive and significantly effecting higher risk of obesity, namely: (1) self- body image perception; (2) parents’ perception; 
(3) friends’ perception; and (4) Grade Point Average. Two variables negatively and significantly were affecting body weight status: 
(1) sex, and (2) self-esteem.

Results

Total N=450ObeseOver WeightHealthyBinary Variables Definition codes (1 = if the parameter is in 
the category and (0) if otherwise

255 (56.6)5 (26.0)30 (48.0)220 (57.0)Female

195 (43.33)14 (73.68)19 (38.78)162 (42.41)Male

74 (16.44)7 (36.84)7 (14.29)60 (15.71)Father with university graduate degree

36 (8.00)5 (26.32)4 (8.16)27 (7.07)Mother with university graduate degree

339 (75.33)10 (52.63)39 (79.59)290 (75.92)Sport interest (If they are interested in sport activities)

72 (16.00)16 (84.21)25 (51.02)31 (8.12)Body image perception (If they perceive themselves as obese & 
overweight)

294 (65.33)3 (15.79)22 (44.90)269 (70.42)Body shape satisfaction

62 (13.78)14 (73.68)23 (46.94)25 (6.54)Parents perceive them as obese or overweight person

61 (13.56)16 (84.21)24 (48.98)21 (5.50)Friends perceive them as obese & overweight

419 (93.11)5 (26.32)32 (65.31)382 (100.00)Self-esteem (If the level of self-esteem is medium or High)

323 (71.78)11 (57.89)34 (69.39)278 (72.77)Number of siblings (If they have more than two sibling)

160 (35.56)12 (63.16)21 (42.86)127 (33.25)Level of intelligence (If their CGPA is in the first class category)

450 (100.00)19 (4.22)49 (10.89)382 (84.89)Sample size (pooled data)

Note: The numbers in parenthesis shows the percentage (%)
Table 1: Descriptive statistics

The coefficients for having an educated father and being interested in sport activities in Table 2 shows negative and a not significant 
effect on the body weight status. Similarly, factors like having an educated mother, being satisfied with their own body shape, and 
having more than two siblings in the family were weakly effecting body weight status. Although it was expected that showing 
interest in sports activity would influence BMI level, the sign for this variable was negative and not significant. This may be because 
merely showing interest in sports activities may not be sufficient, and individuals must actually do some sport activities to reduce 
their level of BMI. Self-body shape satisfaction had a positive coefficient, although the influence was not strong and the variable 
was not significant. This is may be because they are not care about self-body shape or maybe because females body shape is not 
reveling in the public due to Islamic law and must be fully covered.  

Entering the characteristics of the “reference person” in estimated ordered probit equation in Table 2, we obtained the log likelihood 
of (-104.26). The marginal effects that showed in Table 3 exhibit more revealing results since the probabilities of each categories of 
BMI were recognizable. Since our dependent variable was ordered and divided based on the three types of BMI, Table 3 shows the 
probabilities of the independent variables for each category of BMI.

A male student in our sample had a higher probability of having a healthy BMI (10.3 per cent) compared to a female student, 
holding all other variables constant (independent effect). Also probabilities of being overweight for a male student were reduced 
by -10.3 per cent. The likely ratio of a male being obese was negative (-0.057 per cent), although it was not significant. 
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Generally, our results exhibit that female students were at higher risk of being overweight or obese compared to the male students. 
Students who perceived themselves as obese and overweight regardless of other factors had lower probabilities (-15.31 per cent) of 
being in the healthy weight category (see Table 3).

P-valueStd. ErrorCoefficientsDependent variable (level of BMI)

0.010.39**-0.97**Male

0.630.38-0.18Father with university graduate degree

0.860.480.08Mother with university graduate degree

0.180.22-0.29Sport interest (If they are interested in sport activities)

0.0020.29***0.88***Body image perception (If they perceive themselves as obese & 
overweight)

0.390.270.23Body shape satisfaction

0.040.26**0.52**Parents perceive them as obese or overweight person

0.000.27***1.17***Friends perceive them as obese & overweight

0.000.49***-3.58***Self-esteem (If the level of self-esteem is medium or High)

0.460.220.17Number of siblings (If they have more than two sibling)

0.040.21**0.42**Level of intelligence (If their CGPA is in the first class category)

0.57-1.61Cut point 1

0.540.46Cut point 2

450Observations

254.21LR chi2(11)

0.00Prob > chi2

0.55Pseudo R2

-104.26Log likelihood

Note: **Significant at the 5% level; ***Significant at the 1% level.
Table 2: Results of the Ordered Probit Estimation

ObeseOver WeightHealthyDependent variable (Body Weight Status)

-0.057-10.28***10.33***
Male

(0.371)(p<0.001)***(p<0.001)***

-0.007-1.811.82
Father with university graduate degree

(0.652)(0.676)(0.687)

0.00460.98-0.98
Mother with university graduate degree

(0.888)(0.868)(0.873)

-0.02-3.633.65
Sport interest (If they are interested in sport activities)

(0.428)(0.254)(0.254)

0.1615.15**-15.31**Body image perception (If they perceive themselves as obese & 
overweight) (0.417)(0.034)**(0.031)**

0.012.41-2.42
Body shape satisfaction

(0.572)(0.387)(0.347)

0.067.78-7.83
Parents perceive them as obese or overweight person

(0.246)(0.136)(0.143)

0.423.63***-24.02***
Friends perceive them as obese & overweight

(0.365)(0.004)***(0.004)***

-36.9***-55.71***92.60***
Self-esteem (If the level of self-esteem is medium or High)

(0.005)***(p<0.001)***(p<0.001)***

0.0071.74-1.75
Number of siblings (If they have more than two sibling)

(0.565)(0.444)(0.474)

0.0275.19-5.21
Level of intelligence (If their CGPA is in the first class category)

(0.483)(0.080)(0.081)

Note: The numbers are in percentage. The numbers in Parenthesis ( ) shows the P-Value. **Significant at the 5% level; 
***Significant at the 1% level.
dP/dx is for discrete change of dummy variable from 0 to 1
Table 3: Marginal Effects (for a discrete change of dummy variables from 0 to 1)
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Obviously, participants who perceived themselves as overweight or obese were in fact overweight or obese. In a reverse situation, 
the odds of being in the overweight category for a person who perceived him/herself as obese or overweight increased by (15.15 
per cent). In addition, the chances of the same student falling into the obese category was not significant, but with a positive 
sign indicating very low chances of the same person being in the obese category by (0.16 per cent). However, our ordered probit 
regression result in Table 2 shows a significant coefficient for the perception of parents in general and all levels of BMI. 

Our marginal effect results in Table 3 reveal that there are no significant differences between each of the three categories of body 
weight status. It can be interpreted that although parents’ perception is an important factor influencing BMI level, there is no 
significant difference among the categories of BMI. 

Students whose friends perceived them as obese or overweight were less likely to have healthy BMIs (-24.02 per cent) and more 
likely to be overweight (23.63 per cent), but they were not significantly more likely to be obese (0.4 per cent). 

Finally, the results in Table 3 suggest that being a top student reduces the chances of having healthy BMI by -5.2 per cent and 
increases the chance of being overweight by 5.18 per cent, although topple them into being obese by (0.027 per cent) in non-
significant way. Other factors such as parents’ education, sports interest, self-body shape satisfaction, parents’ perception, number 
of siblings, and level of intelligence as measured by CGPA, seem to have rather weak or no significant influence on the different 
levels of BMI. 

As explained before, our reference person was a female. Female students express higher self-esteem compared to male students 
(Table 3). 

Interestingly, regardless of other parameters, a student with medium and high self-esteem had the highest probability to be healthy 
weight (92.60 per cent), and he/she was less likely to be overweight (-55.71 per cent) or obese (-36.9 per cent). 

So far, our test showed self-esteem is significantly associated to body weight status. In order to explore self-esteem and its relation 
to sex, a simple probit test was conducted where the sex parameter was situated as the output variable and the levels of self-esteem 
were the independent variables of the equation. Table 4 demonstrates the results.

The results in Table 4 show that even the different levels of self-esteem are somehow associated with the sex variable. Negative 
signs of coefficients in Table 4 present the reducing trend of the likelihood ratio. In more detail, the likelihood ratio of being a 
male student and at the same time having a medium or high self-esteem is less than that for a female student. Interestingly, we can 
conclude that although a male student is more likely to be healthy weight (according to Table 3), he is less likely to have a medium 
level of self-esteem compared to the referenced female person. The coefficient in Table 4 for male and having high self-esteem does 
not show any significant relationship, although it had a negative sign.

P-valueStd. ErrorCoefficientsDependent variable (Gender)

0.02**0.26**-0.61**Medium Self-esteem

0.070.25-0.46High Self-esteem

Note: **Significant at the 5% level.
Students with low self-esteem are in the reference category. 
Table 4: Results of the Probit Estimation

The findings of this study generally indicate that individual body image perception, as well as parents’ and friends’ perceptions, 
play a significant role in BMI category probabilities, and are supported by other studies such as Maddah & Nikooyeh, (2010) and 
Ozmen et al. (2007) [28,29]. Additionally sex and self-esteem are also significantly associated with body weight status. Specifically, 
our findings concur with those of other studies conducted in Iran [6,30]. 

Conclusion

Firstly, the current study found that male students have a higher tendency to have a healthy weight as compared to their female 
counterparts. Secondly, if students perceive themselves as obese or overweight they are less likely to be of healthy weight and more 
likely to be overweight. These results are in line with prior studies conducted in Iran [3], in the United States [31], in Western 
Europe [32,33], and in Asian countries such as Japan [34], Korea [35] and China [36]. From the viewpoint of the authors on the 
base of the results of the present study one of the possible reasons for these outcomes can be that the males are more concerned 
about their health and so they have lesser tendencies to be overweight. Thirdly, the finding indicates that although female students 
have a higher tendency to be overweight or obese, they score medium or higher in levels of self-esteem compared to the male 
students. Several explanations can provide a reason for this phenomenon in Islamic countries. One example is that the compulsory 
dress codes in Islamic countries for females means that their body shape is not publicly exposed, whereas due to the comparatively 
relaxed dress codes for males, males tend to be more concerned about their body shape. For females, psychological factors such 
as lack of positive thinking or exaggeration of their actual weight status cause them to become less interested in keeping in 
shape [9,10]. Although the literature correlating levels of self-esteem and body weight status is scarce [9,10], we found a strong 
association between self-esteem scores and BMI. In particular, pre-university students had a higher probability of being in the ideal 
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ideal status and were less likely to become overweight or obese. These results draw attention to recommendations on society, 
particularly the school and parents that have an influence on an adolescent’s personality and the need for programs in the society 
for adolescents to have a healthy weight. 

The clinical practice of management of weight status should include some programs to increase the client’s level of self-esteem. 
We also found that students with higher levels of GPA were at higher risk of being overweight, which could be due to, students 
preparing themselves for general university entrance examination while trying to cope with the stress and having insufficient time 
for workout or leisure. 

In conclusion, although further study is required to address these issues, our results indicate that body image perception and peers’ 
perceptions are closely associated with BMI weight categories. The results of this current study also demonstrate how working 
on adolescent samples can assist countries with a huge work force population in more effectively directing initial resources and 
research efforts when attempting to control for BMI weight issues. Further study of different nation states could use this framework 
to elucidate the challenges faced by other societies affecting self-esteem and adolescents, as they are a thriving force in the future 
development of many states.

We want to thank Prof. Suresh Narayanan, in the school of social sciences, Universiti Sians Malaysia (USM) for his advice and 
guidance in preparing this paper. Without his assistance, this paper would not have been possible.
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