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Abstract

Foroogh Abdalla Khadri1, Vellore K. Gopinath2, Mark P. Hector3, Elizabeth S. Davenport4

Objectives: The objective of this study was to determine if oral health, obesity,
and demographic factors have an impact on self-esteem among school-going
children in United Arab Emirates. Materials and Methods: Ten schools (six private
and four public) were selected using random digit table. Decayed, missing, and
filled teeth index according to the World Health Organization criteria was used
to assess dental caries. Obesity was measured by body mass index (BMI = weight
[kg]/height [m2]). Data related to demographic details and toothbrushing were
collected and entered into assessment forms. The mental well-being was assessed
using Rosenberg Self-esteem Scale. Results: Self-esteem score was 19.8 (standard
deviation [SD], ±3.8) mean, and ranged from 19.1 to 20.5. The presence or
absence of dental caries or their body shape (obesity/overweight/normal weight)
had no impact on the self-esteem scores. Of the participants, 93% brushed daily,
whereas the brushing frequency was significantly greater in female children
(98%) (P < 0.001) and children with higher self-esteem scores (P = 0.066). The
self-esteem scores of school children was positively associated with age as elder
children had higher scores (P = 0.001). Children of Indian origin had lower
self-esteem (P = 0.004). BMI was negatively associated (P = 0.006). Conclusion:
Rosenberg Self-esteem Scale scores were found to be lower in young children and
Indian children. The child’s obesity and dental caries status had no significant
influence on their self-esteem. High self-esteem in older children can be linked
with increased toothbrushing frequency.
Keywords: Dental caries, obesity, self-esteem, toothbrushing

Introduction

S

elf-esteem is defined as a person’s self-confidence
and value. In 1965, self-esteem was first measured
and defined by Rosenberg to evaluate psychological
well-being by Rosenberg Self-esteem Scale,[1] which is
mostly used among adolescents. Rosenberg Scale has
been translated in many languages[2-4] and has been
used in country around the world. Previous studies
have linked self-esteem to individual’s mental wellbeing, smoking and alcohol consumption,[5] physical
activity,[6,7] toothbrushing,[8,9] and obesity.[7,10-13]
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Published research has shown the adverse effect of
obesity and overweight on physical and psychological
health.[14] This concept has been further reinforced by
various research investigators associating obesity and
mental health,[15] which include depression,[16] healthrelated quality of life (HRQOL),[15,17] socialization,[18]
body image[19] and loneliness, sadness, nervousness, and
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lower self-worth among obese individuals.[10-12] A study,
examining the relationship between overweight and
social acceptance among high school adolescents, with
sample size of 17,557 adolescents confirmed that social
isolation was seen among overweight adolescents.[18]
Some studies report an positive association between
obesity and self-esteem,[7,10-13] whereas in others no
association was observed between body mass index
(BMI) and self-esteem.[20] These variations in the results
could be due to difference in the sociodemographic
characteristics such as age, race, and gender. In a study
conducted by Huang et al.,[21] a link was found between
sociodemographic characteristics, obesity, and self-esteem.
While considering variables such as child’s age and race, it
should be noted that preschool children are less concerned
of their body image compared to early adolescence;[19] and
racial attitudes have shown to determine the perception
of obesity, as white female adolescents view themselves as
more overweight than black female adolescents.[17]
Dental caries and periodontal diseases affect general
health and well-being, which is manifested as
limiting the ability to chew, eat, and communicate.
This problem also has an impact on the selfconfidence of the individuals, as they are reluctant
to expose their defective teeth when communicating
with others.[22] Therefore, there is a need to develop
methods to determine how oral disease and
disorder have an impact on the daily functioning
and the psychosocial aspect of health.[23] The most
important part of psychosocial health is self-esteem,
which determines the psychological well-being
of an individual. Studies have shown that a good
appearance and arrangement of teeth in the dental
arch will have a positive effect on the self-confidence
of children and youngsters.[24,25]
Therefore, it is important to evaluate the association
of sociodemographic characteristics (age, race, and
gender), obesity, and poor oral hygiene with self-esteem
in children aged 11–17 years living in United Arab
Emirates.

Materials and Methods
This study was conducted on 803 school children
(11–17 years old) from Emirates of Sharjah, UAE.
We randomly selected 10 schools (six private and four
public) using random digit table to contribute in this
randomized cross-sectional study. The private schools
were categorized into three categories (low, average,
and high) based on the annual tuition fee. Two schools
from each were selected by proportional allocation,
whereas for the public schools, we selected two boys’
and two girls’ schools. This research was permitted by
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Queen Mary University of London Research Ethics
Committee (Reference Number: QMREC2007/60)
and was conducted in harmony with the Declaration
of Helsinki of 1975, as revised in 2000 given by World
Medical Association. The study was conducted with
the approval of Ministry of Health and Prevention and
Education Department in UAE. Informed consent was
given by parents and/or legal guardian, as participants
in this research were less than 18 years. The sample size
for this study was calculated based on the previously
published data, reporting a prevalence of obesity
in children of UAE to be 10%.[26] Significance was
set at 0.05 (two-sided) and power at 90%. A sample
size of 650 was considered sufficient to offer a small
confidence interval for outcomes measured. However,
in view of the nonresponders, a sample of 803 was
considered final. The eligibility criteria to participate
include healthy children; children with systemic disease
or medical condition were excluded.
Oral examination was performed in the school premises
using disposable diagnostic kits for each student by the
principal investigator (FK) with the child comfortably
seated on an arm chair with a back rest. Adequate
oral examination was ensured by using an artificial
light. Decayed, missing, and filled teeth (DMFT)
index according to the World Health Organization
(WHO) criteria was used to assess dental caries.[27] Data
related to demographic details, oral examination, and
toothbrushing habits were recorded and entered into
assessment forms. Anthropometric measurements were
recorded using a height and weight scale. Obesity was
measured by BMI = weight (kg)/height (m2). On the
basis of this formula, the children in this study were
categorized into normal, overweight, and obese using
the International Obesity Task Force (IOTF) cutoff
point for children, which is adjusted by age and sex[28]
[Table 1].
The mental well-being of 11–17-year-old school-going
children was assessed using Rosenberg Self-Esteem
Scale.[1] This scale consisted of 10 items to assess an
individual’s self-esteem, and the overall score is between
0 and 30; there is no discrete cutoff point to indicate
high and low, however the higher score value indicates
higher self-esteem. The scores given were “strongly
disagree” 1 point, “disagree” 2 points, “agree” 3 points,
and “strongly agree” 4 points. It should be noted that in
this scale, five items have reverse scores (item number: 2,
5, 6, 8, and 9). The scores of all the 10 items were added.
Suliman and Halabi[4] carried out the Arabic translation
of Rosenberg Self-Esteem Scale and its validation.
Statistical analysis: Data were analyzed using IBM’s
Statistical Package for the Social Sciences (SPSS)
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software for Windows, version 20.0 (Armonk, New
York). Oral hygiene habit, demographic details,
prevalence of obesity and dental caries were
represented descriptively. The relationship between
explanatory variables and their outcomes was
assessed by univariate analysis, using simple linear
regression for continuous variables and analysis of
variance (ANOVA) and t test for categorical variables.
The effects of independent variables on dependent

variables were assessed by multivariate analysis.
Variables were considered as risk factors if they were
significant at 5% level (P < 0.05).

Results
This work evaluated the self-esteem of 11–17-yearold school-going children in Sharjah, UAE. The
participation rate among boys and girls was equal in
this study; because UAE is a cosmopolitan country, we

Table 1: IOTF cutoffs for overweight and obesity by age and sex corresponding to adult equivalent body mass index of 25
and 30 kg/m2 for boys and girls
Age (years)

BMI, 25 kg/m2 (overweight)
Boys
Girls
20.6
20.7
20.9
21.2
21.2
21.7
21.6
22.1
21.9
22.6
22.3
23.0
22.6
23.3
23.0
23.7
23.3
23.9
23.6
24.2
23.9
24.4
24.2
24.5
24.5
24.7

11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17

BMI, 30 kg/m2 (obese)
Boys
Girls
25.1
25.4
25.6
26.1
26.0
26.7
26.4
27.2
26.8
27.8
27.2
28.2
27.6
28.6
28.0
28.9
28.3
29.1
28.6
29.3
28.9
29.4
29.1
29.6
29.4
29.7

Table 2: Description of the sample and demographic details of children and parents
Variables
Age (mean SD)
Age in years (number, %)
10–11
12–13
14–15
16–17
Gender (number, %)
Boys
Girls
Nationality (number, %)
UAE and other Arab nationals
Indians and other nationals
School type (number, %)
Public
Private
Parents education
No education
School education
College/university
Parents occupation
Employed
Unemployed/housewife
Deceased
Family income
Less than 7000 Aed
More than 7000 Aed

Child
12.8 (1.4)

Father
44.69 (6)

Mother
38.92 (5.2)

24 (3)
329 (41)
426 (55)

34 (4)
404 (50.3)
360 (45)

733 (91.17)
46 (5.7)
24 (3)

197 (24.53)
601 (74.8)
5 (0.6)

163 (20.30)
392 (48.82
222 (27.64)
26 (3.24)
406 (50.5)
397 (49.4)
603 (75)
200 (25)
269 (33.5)
534 (66.5)

307 (38)
496 (62)
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have placed them in different category based on their
ethnic origin, attending both public and private school
[Table 2].
Self-esteem scores in relation to three weight groups are
shown in Table 3. Rosenberg scores of the individual’s
self-esteem was the lowest among obese followed by
overweight when compared to normal weight children
(P = 0.095). The mean Rosenberg Self-esteem Scale
score between participants with dental caries (19.87,
standard deviation [SD], ±3.80) and caries free (19.49,
SD, ±3.87) revealed no statistically significant difference
(P = 0.199).
Assessment of oral hygiene indicated that 93% of the
children in this study brushed their teeth daily, although
brushing frequency was significantly higher in females
(98%) when compared to males (89%) (P < 0.001)
[Table 4]. It was noticed that children with higher selfesteem scores of 19.8 (SD, ±3.85) brushed their teeth
more often (P = 0.006).
While correlating the Rosenberg Self-esteem Scale scores
with demographic characteristics, it was observed that
the scores were different in different age-groups and
nationalities; the mean score values were lower in young
children and Indian nationals (P < 0.001). However,
other variables such as child’s gender and school type
were not significant. There was a negative relationship
among the self-esteem score with BMI, when BMI was
treated as a continuous variable [Table 5].

In the final multivariate regression model [Table 6], a
correlation was observed among age and self-esteem, as
older children were with higher scores (P = 0.001). BMI
had negative association (P = 0.006), and self-esteem
score values of Indian children were significantly lower
(P = 0.004).

Discussion
This work evaluated if self-esteem in 11–17-year-old
school-going children differs in relation to the dental
health (DMFT and toothbrushing habits), obesity/
overweight (BMI) status, and demographic factors such
as age, gender, and race using Rosenberg Self-esteem
Scale.[1] This self-esteem scale has been previously
validated among Canadian high school population.[29]
In our study, levels of self-esteem were associated
with age, as younger children had lower score values
compared with older children. This finding is expected
as psychological and cognitive development takes place
during this period.[10] Children in the early adolescence
are concerned about their body image,[19,30] therefore
being overweight and obese could have an adverse
psychological effect in the young child’s mind. Previous
studies have shown similar results.[10,31]
While evaluating the relationship of the 11–17-year-old
children’s self-esteem with their ethnic background, in
was noted that children belonging to Indian ethnicity
had lower score values when compared with Emirati,
nonlocal Arab, and other nationalities. This finding is

Table 3: Rosenberg self-esteem by weight groups
Weight group
Mean (SD)
Normal weight
19.98 (3.53)
Overweight
19.50 (4.18)
Obese
19.25 (3.82)
SD = standard deviation, CI = confidence interval, ANOVA = analysis of variance

95% (CI)
(19.67, 20.30)
(18.90, 20.10)
(18.46, 20.03)

ANOVA, P value
0.095

Table 4: Oral hygiene habits by gender
Oral hygiene
Toothbrushing
Yes
No
Brushing frequency
None
Once
Twice
Three times
Brushing time
None
Morning
Evening
Morning and evening
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Gender

P value

Male, N (%)

Female, N (%)

363 (89.4%)
43 (10.6%)

387 (97.5%)
10 (2.5%)

34 (8.4%)
118 (29.1%)
198 (48.8%)
56 (13.8%)

6 (1.5%)
77 (19.4%)
236 (59.4%)
78 (19.6%)

<0.001

32 (7.9%)
85 (20.9%)
45 (11.1%)
244 (60.1%)

6 (1.5%)
72 (18.1%)
12 (29.2%)
305 (76.8%)

<0.001
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Table 5: Association between Rosenberg Self-Esteem Scale scores and sociodemographic variables
Variables
Age
10
11
12
13
14
15
16
17
Gender
Male
Female
Nationality
Emirati
Arabs
Indian
Others
School type
Public
Private
Mother’s education
None
Primary
Secondary
High school
College
Father’s education
None
Primary
Secondary
High School
College
Income
1000–3000 Aed
3000–7000 Aed
>7000 Dhs
Weight group
Normal
Overweight
Obese

Mean (SD)

ANOVA, P value

Regression, P value

19.1 (2.3)
19.5 (3.7)
18.8 (3.5)
20.2 (4)
20.1 (4)
21 (3.7)
19.6 (3.7)
20.5 (0.84)

0.004

0.003

0.98

0.98

19.8 (3.8)
19.8 (3.8)
19.8 (3.9)
20.1 (3.7)
18.8 (3.6)
20.1 (3.7)
20 (3.9)
19.6 (3.8)

-----0.01

0.197

0.197

21.2 (3.4)
19.9 (3.8)
19.4 (3.4)
19.7 (3.8)
19.9 (4)

0.79

0.908

19.9 (2.9)
20.4 (3.2)
20 (3.9)
19.1 (3.6)
20 (3.9)

0.045

0.906

19.4 (4.0)
19.4 (3.5)
20 (3.9)

0.131

0.063

20 (3.5)
0.095
0.032
19.5 (4.2)
19.2 (3.8)
Coefficient (95% CI)
BMI
-0.055 (-0.107, -0.002)
0.041
DMFT
0.054 (-0.035, 0.143)
0.232
SD = standard deviation, ANOVA = analysis of variance, CI = confidence interval, BMI = body mass index, DMFT = decayed,
missing, and filled teeth

Table 6: Final multivariate regression model of Rosenberg Self-Esteem Scale scores and explanatory variables
Predictors
Odds ratio
BMI
-0.077
Indian subcontinent
-1.097
School type
0.165
Age
0.336
Mother’s education
0.103
Income
0.324
DMFT
0.011
Father’s education
-0.047
BMI = body mass index, DMFT = decayed, missing, and filled teeth

95% Confidence interval
-0.133, -0.022
-1.845, -0.348
-0.471, 0.801
0.129, 0.543
-0.211, 0.418
-0.109, 0.757
-0.083, 0.105
-0.386, 0.293
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in correlation with the studies conducted by Strauss[10]
and Fallon et al.[17] reporting the effect of race on the
psychological well-being of the individual. It should
also be noted that in some ethnic groups, obesity is
not considered a problem, for example Hispanic men
and women are not concerned about being overweight
or obese when compared to the white people living
in the same location.[32] Therefore, the understanding
is that each ethnic group has their perception about
being overweight and obese, which in turn had an
effect on their self-esteem. The reasons for low selfesteem among Indian children living in UAE needs
further clarification, as it can be noted that in these
children, BMI was lower when compared to other
nationality children. Hence, these low levels of selfesteem in Indian children need further investigation as
it might not be linked with the child’s self-perception
of their body shape. Although obese children had a
lower self-esteem in our study, there was no significant
difference between the groups studied. This could be
due to the influence of ethnic and cultural values in
the society.

children with high self-esteem brushed their teeth often
when compared to children with lower self-esteem.
Similar observation was seen in studies conducted by
Macgregor and Balding[9] and Regis et al.[8]

We attempted to link the prevalence of dental caries
in 11–17-year-old children with their self-esteem.
Although prevalence of dental caries was high in boys
and children in public schools, the mean DMFT score
values were not significantly associated with their selfesteem scores. There are not many studies that looked
into this aspect of relating Rosenberg Self-esteem
Scale scores with dental caries status. Most studies
related aesthetics of teeth to mental well-being.[24,25]
But in one recently conducted study, 2014 children in
the age-group of 12–15 years were examined to find
the relationship between oral health status, academic
achievements, and self-esteem. Nevertheless, no
significant correlation was reported between the
children’s self-esteem and DMFT scores,[33] which is in
correlation with our results.

Author contributions

As evidence indicates that obesity increases the rate
of periodontal disease onset owing to the increased
production of reactive oxygen species by macrophages
in obese individuals;[34] therefore, meticulous evaluation
of oral and periodontal health of obese patients and its
relationship to the self-esteem is needed.[9,23,35] Presently,
the majority of children brushed their teeth, although
the percentage of females brushing their teeth was
significantly higher. In correlation with these findings,
a study conducted in UAE also showed similar
toothbrushing behavior among children.[36] While
evaluating self-esteem with oral hygiene practices,
it was observed that 11–17-year-old school-going
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Conclusion
This study confirmed that the child’s obesity and dental
caries status had no significant influence on their selfesteem. However, high self-esteem in older school
children is associated with increased tooth brushing
frequently, indicating the link between self-esteem and
an individual’s oral health awareness. Rosenberg Selfesteem Scale scores were lower in young children and
Indian school-going children living in UAE.
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