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Gender differences in height, weight and BMI on self-esteem among
rural school-aged children in China

Dafang Wang!”  Shuqing Ding’

Abstract:

Jianbing Wang?

YanHong Gong®  Xiaoxing Xu?

3,344 Children aged between 10 to 16 years from grade 4 to 10 were recruited to explore po-

tential explanatory variables of low self-esteem among rural school-aged children in China. The results showed
that the RSE scores were slightly higher for girls than for boys and higher academic achievement didn’t con-
tribute higher RSE scores in rural China. A lower height Z-scores resulted in a lower self-esteem in girls, and
low SE was associated with height Z-score less than -1 versus scores more than -1 (OR=1.69, 95% CI 1.19-2.38,
P=0.003). The findings indicated that it was height and BMI rather than weight to girls and weight to boys that
were significantly associated with low self-esteem in rural China under the premise of very low rate of obesity.

Keywords:

Self-esteem, also called self-worth, is a major predic-
tor of satisfaction with life. A number of studies have
investigated the factors that affect self-esteem on chil-
dren, and current research focus such as the impacts of
gender,“] socio-economic status,”! academic achieve-
ment,?! age,*! weight>%! and BMI'"! on self-esteem of-
ten reached conflicting conclusions in different areas or
in different population. A theory of social comparisons
explains how individuals evaluate their own opinions and
abilities by comparing themselves to others who are sim-
ilar to the self or who are upward (superior to the self) or
downward (inferior to the self) on some attributes or di-
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mensions, children or early adolescents assess whether
they did better or worse than classmates in different but
important areas./®~'! These comparisons play an impor-
tant role in shaping the childs self-esteem and influence
the positive or negative feelings they have about them-
selves.P-111

As part of the attempt to understand self-esteem, gen-
der differences often have been examined.!'>!>! Re-
sults are mixed, researchers have found higher scores
for male participants, higher scores for female partici-
pants, and no gender difference in self-esteem. For ex-
ample, most early studies demonstrated no gender differ-
ence for children under 12 years, for adolescents, and for
adults, but a reanalysis and update of these same stud-
ies showed that men were higher than women in self-
esteem.['? %1% However, in a prior meta-analysis of the
literature, Sahlstein and Allen found that women scored
higher than men on comprehensive measures and on the
cognitive aspect of self-esteem, but men scored higher
than women on social and physical aspects and most dif-
ferences were small in size.*"!

During the school years, academic achievement is
considered as an important contributor to self-esteem
development. A student consistently achieving success
or consistently failing strongly affects their individual
self-esteem.[>! 24 Despite popular beliefs that high self-
esteem facilitates academic achievement, only a modest
correlation was discovered between general self-esteem
and school performance.! A prior meta-analysis esti-
mated that the effect of the favorable influence of positive
self-beliefs on academic achievement is modest and the
overall estimated relation is about 0.08.126)
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Associations between overweight and psychosocial
factors have been inconsistent, with some studies re-
porting an inverse relationship between BMI and self-
esteem, and others showing no association.”’=% Some
of the postulated reasons for the divergent findings
include methodological differences in measuring self-
esteem, differences in samples surveyed (clinical and
nonclinical groups), and in sociodemographic profiles.
Previous studies have found that taller adults tend to en-
joy better mental health than their counterparts of av-
erage and below-average stature. For instance, Osika
and Montgomery found that height was associated with
a reduced risk of reporting low mood among adults 18
years of age and older.[*!! It is possible that the relation-
ship between adult height and psychological well-being
is driven by an omitted variable (or variables).l*?! A plau-
sible alternative is that height is directly related to mental
health.

The great majority of the previously research on self-
esteem of children was conducted in Western individu-
alist societies, and some have questioned its relevance
to non-Western countries, especially to China.**! The
main goal of this study were to compare the difference
of self-esteem between boys and girls in rural China, and
to explore the potential explanatory variables, such as
economic status, academic achievement, height, weight,
body mass index (BMI), that may associated with self-
esteem in different learning phrases.

1 Methods

1.1 Study design and participants

A cross-sectional study was conducted between
November and December 2008.The protocol and sam-
pling methodology of this survey have been described
previously.® The analysis sample comprised of 4th-
to 10th- grade 3,344 rural Children (1668 boys and
1676 girls) aged between 10 to 16 years. According to
the local economic development and the concentration
of migrant workers population, the Henan and Shaanxi
provinces were chosen as study sites and nine schools
were randomly selected from the two areas.

1.2 Instruments and procedure

The individual level of self-esteem was measured us-
ing the Rosenberg Self-esteem Scale (RSES). The RSES
consists of 10 statements dealing with a persons general
beliefs about himself or herself. Each item is answered
on a four-point scale, from strongly agree to strongly
disagree, with five items being reverse scored so that a
higher score indicates higher self-esteem. The score ob-

tained with the scale may vary from 10 to 40, calculated
through the sum of the scores obtained from the answers
given to the 10 statements. Each statement may receive
a score from 1 to 4. A satisfactory self-esteem is defined
as higher or equals to 30 at the Rosenbergs Scale, or dis-
satisfactory with a score lower than 30.5°!

The heights and weights of the participants were con-
sistently measured one by one outside of the class-
room by trained interviewers with universal measure-
ment. Height was measured using the portable rigid sta-
diometer, which measures to the nearest Imm to a height
of 207 cm; weight was measured using digital scales
which were regularly calibrated and shown to be accu-
rate within 20 g. Investigation of anthropometric relia-
bility found no evidence of systematic bias for intra-rater
or inter-rater comparisons. BMI was calculated (weight
(kg)/height (m)2). In addition, height, weight and BMI
were transformed to standardized (Z) scores based on
gender and exact age, using the LMS method and the
Centers for Disease Control and Prevention 2000 Growth
Chart data, and were divided into three levels (Z-score:
less than -1, -1 to 1 and more than 1).

The data of economic status were collected by ques-
tion to students of participants and phrased as: how
is your family economic status?, and response choices
range from very rich to very poor on a five point scale.
Considering the sample size distribution (few students
chose very rich), we re-divided the options into three lev-
els comprised of top-level (very rich and rich), medium-
level and low-level (poor and very poor) during data
analysis. Similar to economic status, the data of aca-
demic achievement were divided into three levels as
above.

1.3 Statistical analysis

Descriptive statistics for all variables were calculated,
and comparisons of mean self-esteem scores across age,
economic status, academic achievement, weight Z-score,
height Z-score and BMI Z-score between boys and girls
were made, ANOVA and Scheffes test were used for
multiple comparisons among groups with unequal sam-
ple sizes, and T-test was used to compare the difference
of RSE scores between girls and boys.

Binomial regression with a logit link was then used
for the dependent variable self-esteem status (satisfac-
tory/dissatisfactory) to estimate the multivariate odds ra-
tios (OR) of dissatisfactory self-esteem after controlling
for other factors. A regression analyses was conducted
to compare the impacts on self-esteem among levels of
interesting variables by the regression coefficients. All
analyses were completed using Stata statistical software
(Stata version 12.0; Stata Corp LP, College Station, Tex).
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All statistical tests were 2-tailed and significance was set
at P <0.05.

2 Results

The means and standard deviations (SD) of RSE
scores for all subgroups, categorized according to gender
were presented. The overall mean RSE score for girls
was slightly higher than that of boys (girls: 30.245.07;
boys: 29.795.04) in rural Chinese children, and the
scores were slightly higher for girls than for boys at al-
most each age between 10 to 16 years. In addition, there
were significant differences of mean scores among levels
of characteristics include economic status in boys, aca-
demic achievement in girls and boys and height Z-scores
for girls by ANOVA. T test was performed to compare
the difference of mean scores in the same level of each
characteristic between girls and boys, Table 1.

For regression analyses, RSE scores as a continuous
outcome variable and age, economic status, academic
achievement, Z-scores of height, weight and BMI were
entered on model, and the regression coefficients were
presented to compare the amount of impact of indepen-
dent variables on RSE scores. It can be seen that older
age, and weight Z-scores more than 1 could significantly
contribute higher RES scores, but high economic status
and medium-level academic achievement were just the
contrary in boys. Girls with height Z-scores less than 1
and BMI Z-scores more than 1 had significant lower RSE
scores (1.31, 1.04 scores decreased compared with aver-
age height Z-scores and average BMI Z-scores, P<0.05,
respectively), and economic status had no significant im-
pact on that scores. To our surprise, results of regression
showed that higher level academic achievement didnt re-
sulted in higher RSE scores in girls and boys, Table 2.

In multivariate analyses, using self-esteem as a binary
variable according to the cutoff of the RSE score, re-
sults showed that older age was a protective factor of
dissatisfactory self-esteem in boys and girls after con-
trolling for other factors. Dissatisfactory self-esteem was
significantly associated with medium level of academic
achievement compared with low level of that (boys:
OR=1.49, 95% CI 1.13-1.97; girls: OR=2.32, 95% CI
1.75-3.08). Dissatisfactory self-esteem was also signif-
icantly associated with the height Z-scores less than -1
compared with normal height (the height Z-scores more
than -1 and less than 1) in girls (OR=1.69, 95% CI 1.19-
2.38, P=0.003), but no significant association in boys.

Figure 1, 2, 3 presented the changes of self-esteem
scores with age by different levels of Z-scores height,
weight and BMI in boys and girls. The figures suggested
significantly decreased scores of self-esteem in the boys

with the height Z-scores less than -1 compared with boys
with the height Z-scores more than -1 after the age of 13,
and it also can be seen that lower height Z-scores, lower
self-esteem scores in girls between ages of 10 to 16. Sim-
ilarly, the decreases of RSE scores for weight appeared
at the years of age 12 and 16 for boys, and at the years of
age 10,13 and 16 for girls compared with the same two
levels.
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Figure 1. Mean level of self-esteem by Z-scores of height for
boys and girls across the years of age
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Figure 2. Mean level of self-esteem by Z-scores of weight for

boys and girls across the years of age
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Figure 3. Mean level of self-esteem by Z-scores of BMI for
boys and girls across the years of age

3 Discussion

We examined the association between self-esteem and
economic status, academic achievement, height, weight
and BMI in rural school-aged children in China. In this
study, we found that the RSE scores of girls were slightly
higher than that of boys in rural China. Low socioeco-
nomic status had been reported to be a risk factor of low
self-esteem, but our findings suggested that only the self-
esteem scores of boys were associated with SES, and
there was no significant difference for prevalence rate
of dissatisfactory self-esteem among different economic
status in boys. In addition, the self-esteem was not as-
sociated with SES in girls. The reason for this result
may lie in the fact that theres only a marginal difference
among economic status especially in rural China.

Although prior studies had demonstrated that only a
modest correlation was discovered between general self-
esteem and academic achievement, despite popular be-
liefs that high self-esteem facilitates academic achieve-
ment,*%! we found a unpredictable result that higher aca-
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Table 1. Means and Standard Deviations of Self-Esteem Scores According Gender

Boys Girls
Grade Grade Grade Grade Grade (igatdoe
3106 7109 10to 12 3106 7109 12
Mean Mean Mean Mean Mean Mean
N (SD) N (SD) N (SD) F value N (SD) N (SD) N (SD) F value
Economic status
Rich cq 2845 ., 3248 , 318 S 6g™ 43 245, 3022, 32 0.48
-4.52 -5.26 -7.79 -5.07 -4.68 -4.87
Moderate 454 28.51 637 3089 110 81.97 40.74™ 484 28.54 615 31.44 103 3035 51.79"
-4.72 -4.95 -4.96 -4.56 -4.69 -5.35
Poor ong 2TAT nge 3037, 3209 4361 73 2842 o 3101 . 3147 06,62
-4.76 -4.79 -4.92 -4.66 -4.98 -4.34
F value 3.94" 32" 0.02 0.93 1.36 45.16"
Academic
achievement
28.76 30.67 32.48 - 29.68 32.17 32.32 "
Top Level 165 210 52 , 157 205 47 .
P -4.86 -4.82 447 438 -4.58 -4.19 443 013
Medium Level 245 214 g3 2974 g5 3193 37.16" 268 2140 g5 30 gg 3062 29.84"
-4.43 -4.7 -4.86 -4.45 -4.3 -4.67
Low Level iy 2847 4o, 3152 oo 3186 L a7y 2887 o 3167 . 3057 7"
-4.83 -4.99 -5.37 -4.63 -5.17 -5.08
. x x 15.64 13*
F value 3.56 8.94 0.28 9.1 . 28 13
Height Z-score
Less than -1 104 2854 125 297y 3074 o 122 214 118 30.37 29 29.21 14.12™
-4.87 -5.05 -4.92 -3.95 -4.53 -4.79
to1 s38 2% gg3 3097 1gp 300 g g seg PBTL ey 3190 439 SO gen
-4.73 -4.99 -4.9 471 477 -6.89
More than 1 o5 2838 |5 3086 . 3238 13.56™ 109 2895 ., 316 , 3098 075"
-4.62 -4.42 -5.29 -4.72 5 -4.36
F value 0.61 354" 0.57 437" 2.55 1.79
Weight Z-score
Less than -1 1oy 2743 g 3037 o 2027 0.00™ 107 279 5 3108 . 3004 1587
-3.95 -4.53 -4.79 -4.18 -4.53 -4.47
-1tol 569 28.71 667 31.36 139 31.65 63.83" 595 28.69 654 313 149 3081 48.62"
471 -4.77 -6.89 -4.65 -4.78 -5.05
More than 1 109 289 o 316 . 3098 101" g 2839 . 3134 . 3393 1314
-4.72 5 -4.36 -4.89 -5.05 -10.58
F value 0.7 0.94 0.79 1.4 0.14 3.9°
BMI Z-score
Less than -1 g5 218l jpg 3072 o5 3197 12.14" 100 286 g4y 311 o5, 3043 8.01™"
-4.46 -5.08 -5.74 -4.54 -4.91 -4.38
Lto1 g 2824 .0 3082 . 3208 6080 sog 286 e, 3144 0 3109 6041
477 -4.87 -4.92 -4.55 4.7 -5.07
More than 1 gq 2817 |5, 3065 .. 3182 013" 103 815, 307 . 3255 844"
-4.86 -5.12 471 -5.12 -5.02 -11.4
F value 0.35 0.08 0.04 0.44 1.53 0.94

* P<0.05; ** P<0.001
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Table 2. Summary of Multiple Regression Analyses Predicting
Self-Esteem in Girls and Boys

Model 1 Model 2 Model 3 Model 4
Boys _ Girls Boys  Girls  Boys _Girls Boys _ Girls
B B B p
Grade 03176 0246 03144 0241 0314 0241 03142 0241

Economic status -0.08 0.201 -0.078 0.202 -0.077 0.203 -0.076  0.203
Academic achievements ~ -0.031 0.045  -0.031 0.043 -0.031 0.043  -0.031 0.044

Height 0.0355 0.089  0.021 0.111  -0.051 0.091
Weight 0.02 -0.037  0.1409 -0.003
BMI -0.087 -0.028
R’ 0.1021 0.122  0.1034 0.13  0.104 0.131  0.1038 0.131
AR’ 0.0013 0.008 1E-04 9E-04  0.0003 0
F 74.22  89.83 564 7236  45.19 5832 37.72 4859

demic achievement didnt contribute higher RSE scores
in rural China. The cause may be include: 1) The high
cost of Higher Education to poor people in China. 2)
Nowadays, college students’ low employment becomes
an undisputable reality in China. 3) Going to college
didnt necessarily bring about a dramatic transformation
in the quality of life for poor people in China. These
notions may change the learning attitude and motivation
of children in rural China, and a good school perfer-
mance is not still an important learning target for them.
Moreover, this result was supported by previous studies.
For example, Crocker and Major found that stigmatized
groups may compare their outcomes with those of the
in-group, rather than with the relatively advantaged out-
group,’®”! and an other study found that children with low
self-esteem seem to focus on self-protection; rather than
trying to achieve gains for their self-esteem, they try to
avoid losses.3®!

A number of previous studies had explored the rela-
tionship between body image (height, weight, BMI) and
self-esteem in adolescent***!! and had produced con-
flicting results.[*>*3!  Previous studies had found that
taller adults tend to enjoy better mental health than their
counter parts of average.*>*! Our results showed a
lower self-esteem score and a higher prevalence rate of
dissatisfactory self-esteem in girls with lower height Z-
score, but there was no significant difference of self-
esteem scores among different height Z-scores in boys.
This results may be explained as follows: 1) Body im-
age may be affected and partly determined by cultural
beliefs and values regarding beauty and attractiveness.
2) Girls who express greater dissatisfaction with their
height and body shape tend to have lower self-esteem
scores than girls who have a healthier body image.!*+*!
3) The greater body dissatisfaction (discrepancy between
current and ideal figures) displayed by adult females has
since been replicated in adolescents. 4) Body shape
satisfaction and self-esteem mbe significantly and more
strongly related in females than males. Previous study
about height and adolescent psychological well-being

found that one percentile point increase in height is asso-
ciated with only a 0.006—0.007 increase in RSE scores
among American male students aged 12 to 19 years,*®!
and this result was consistent with ours. In addition,
a large amount of previous studies has demonstrated
that overweight or obesity was a risk factor of low self-
esteem,*”! but we found the factors of weight and BMI
were not significantly associated with self-esteem in our
findings. The reason might be derived from the differ-
ence of the investigated population. In our study, only
2.78% (93/3344) of participants were obesity (BMI Z-
scores2), and the prevalence rate of obesity was much
lower than that in urban China or developed countries.

It was easy to understand that the years of age when
self-esteem was influenced by the height, weight and
BMI was was earlier for girls than boys because of early
puberty in girls than boys.

Further elucidation of the mechanisms through which
characteristics related self-esteem will be necessary to
guide families, clinicians, and public health workers in
their efforts to preserve healthy self-esteem levels during
adolescence and ensure a successful transition to adult-
hood, especially in China.
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