
Abstract
Introduction: Nutritional needs during adolescence are increased because of the increased growth rate and changes in body 
composition associated with puberty. Eating habits vary widely between individual adolescents. Poor eating habits formed during 
adolescence can lead to obesity and diet-related diseases in later years. The aim of the study was to determine the socio-demographic 
factors, dietary habits and mean physical characteristics of the subjects associated with BMI. Subjects and methods: A descriptive 
approach, cross-sectional design was used to assess the dietary intake of adolescent girls with respect to healthy diets. 100 female 
students with age range of 16-19 years were included in the study. The study questionnaires was used to collect data about Socio-
demographic factor, dietary habits,. Anthropometric measurements were done including weight, height, body mass index (BMI) and 
fat percent. Data analysis was carried out using the Statistical Package of the Social Science (SPSS) version 20. Result and discussion: 
These results indicated that there is a statistical significant association between BMI and vitamin/mineral supplementation (P< 0.05), 
28% who were consuming them. In addition the findings showed that 41% of the female students who skipped breakfast meal had 
normal BMI. Our study revealed that there is no statistically significant relationship between BMI and physical exercise (P> 0.05) in 
37% of adolescent girls who practiced physical exercise more than one time weekly. Also the data revealed that there is no statistically 
significant relationship (P>0.05) between BMI and breakfast, main meals and snacking. Conclusion: Our results show that almost 
half of the subjects have normal BMI. But there is not statistical significance relationship between BMI and socio-demographic 
characteristics, and dietary habits except for vitamin and mineral supplementation. Implementing educational programs which 
regarding the weight management and maintains adequate nutrient. To improve the dietary pattern and the nutritional status of 
female adolescents is recommended.

Association Between Body Mass Index and Dietary Habits and 
Socio-Demographic Characteristics of Female Adolescent 
Students in Holy Makkah

Nutritional needs during adolescence are increased because of 
the increased growth rate and changes in body composition 
associated with puberty [1]. Sound nutrition can play a role in 
the prevention of several chronic diseases, including obesity, 
coronary heart disease, certain types of cancer, stroke, and type 2 
diabetes [2]. It is generally accepted that socio-economic status 
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influences dietary habits as well as human health. Three main 
parameters have been most often used to define socio-
economic status, i.e. occupation, education and income. 
Education is considered to be related to health outcomes 
through its influence on lifestyle behaviors (e.g., exercise, diet), 
problem-solving capacity and values (e.g. importance of 
preventive health behaviors) [3]. According to the World 
Health Organization Report 2002 [4], the most important risks 
of non-communicable diseases included high blood pressure, 
high concentrations of cholesterol in the blood, inadequate 
intake of fruit and vegetables, being overweight or obese, 
physical inactivity and tobacco use. There is a relation between 
healthy dietary pattern and lifestyle factors.
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in adolescents [8].
 Also we found that there was no significant correlation 
between BMI and number of main meals taken /day, number 
of times main meal taken outside home, not taken main meals, 
reasons for not taken any of the main meals, the enough time 
to have main meals and taken main meals at regular times.

In corroboration with data of another study the data shows no 
statistically significant relationship between BMI and number 
of daily meals variable (P>0.05). It was found that 47% of 
female students who took two meals daily had normal BMI, 
and the data revealed that there no statistically significant 
relationship between BMI and eating outside home variable 
(P>0.05). It was found that 23% of male students and 32% of 
female students who eat out side home more than one time 
weekly had normal BMI [9].

Healthy dietary patterns are associated with healthy lifestyle 
factors such as being more physically active [5,10].  The result of 
the present study showed that a small proportion of students 
(8%) who practiced physical exercise daily and (63%) of those 
who did not practice did not show significant association with 
BMI (P>0.05) [9]. Data revealed that 48% of female students 
who reported decreased physical activity had normal BMI.

Snacking was defined as the consumption of any food item that 
is not a meal [11].  The result of the present study revealed that 
there is no association between body mass index and snacks 
(P>0.05). It showed that (32%) of student had their snack two 
times in day and (30%) of them take it rarely. Khairil  et al [11]  
reported that there was also no significant difference observed 
between normal and overweight group with respect to healthy 
snack.

The result of the present study showed that (46%) of student 
had searched for nutritional information and (54%) of them 
did not do searching with no significant association with BMI. 
G. O’Brien et al [12] reported that there was no significant 
correlation between nutrition knowledge and BMI. 

                     
But only about vitamin and mineral supplementation we 
found that there is a significant relationship with BMI 
(p<0.05).

2. Relationship between socio-demographic characteristics 
and BMI
The study results revealed there was no statistically significant 
relationship between BMI and socio-demographic (P˃ 0.05) 
factors. 
There was no statistically significant relationship between BMI 
and age (P˃ 0.05). It was found that 20% of female students 
whose age is 16 years, 22% of female students whose age is 17 
years, 3% of female students whose is 18 years and 20% of 
female students whose age is 19 years old have normal BMI.

Also there was no statistically significant relationship between 
BMI and marital status (P˃ 0.05).  Among female students it 

Results and Discussion
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Materials and Methods

Being more physically active is associated with lower BMI and 
an improved diet profile, consuming a higher percent of energy 
from dietary fiber, protein and micronutrients such as folate, 
calcium, vitamin A, vitamin C and vitamin E [5]. The aim of 
the study was to determine the socio-demographic factors, 
dietary habits and mean physical characteristics of the subjects 
associated with BMI.

A descriptive approach, cross-sectional design was used to 
assess the dietary intake of adolescent girls with respect to 
healthy diets. 100 female students with age range of 16-19 years 
of high school at holy Makkah were included in the study. 
Questionnaire was used to gather information from student's 
sample, which includes demographic, social, anthropometric 
information's and physical activity as well as information on 
dietary habits, main meals and their food & beverage intake 
every day.

Anthropometric measurements:
The anthropometric measurement to assess status for adults 
were height (cm), weight (kg), Body Mass Index, muscle and 
fat. The measures were then compared to reference standard to 
assess the risk for various diseases. All subjects were wearing 
light clothes and no shoes. The total body weight was 
measured in a body state with their arms directed forward. 

Statistical analysis:
Descriptive statistics were used to present the data on 
demographic characters, nutritional habits and medical 
history. Categorical Variables were expressed as percentages 
and frequencies. Data analysis was carried out using the 
Statistical Package of the Social Science (SPSS) version 20. 

1. Association between body mass index and dietary habits of 
the students
Breakfast's status as the most important meal of the day is 
more than just an old saying. Breakfast has been defined as the 
first meal after awakening; a meal consumed at a certain time 
of day, a certain type of food consumed, and includes whatever 
a person perceives as "breakfast" [6]. In our study we found that 
there was no significant correlation between BMI and taking 
breakfast and place of taking breakfast (p>0.05) when 26 of 
student had their breakfast daily and 41 of them did not take it 
or take it rarely and all of them had normal BMI. In 
corroboration with data of another study the data show that 
there is no statically significant relationship between BMI and 
having breakfast at home (p>0.05). It was found that 0.30 of 
female student who rarely take breakfast at home have normal 
BMI. In contrast regular consumption of breakfast cereal is 
associated with lower body mass index (BMI) in adults [7] and 
greater energy intake at breakfast is associated with lower BMI 
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Table 1: Association between body mass index and dietary habits of the students was found that 45% of single 
students had normal BMI, 23% of 
single students had overweight and 
were obese and 19% of single 
students were underweight. It was 
found that 1% of married students 
had normal BMI, 2% of married 
students had overweight. According 
to Janghorbani et al [13] the married 
women were more likely to be 
overweight and obese than those 
n e ve r ma r r i e d . T he po s i t i ve 
relationship between marital status 
a n d ove r we i g h t , o b e s i t y , o r 
abdominal obesity can be explained 
by the fact that people, after marriage 
have less physical activities, change 
their dietary pattern, may be less 
focused on being attractive, have 
more social support, or may be 
exposed to other environmental 
factors. Unmarried subjects may 
intentionally manage their weight in 
an effort to be more attractive to 
potential marital partner.

The results of the present study 
revealed that there was no statistically 
significant   relation between BMI 
and Family size (P> 0.05).  56 % of 
female students had normal BMI, 
31% were overweight and obese and 
12% had underweight in families, 
which contained 4-5 members. While 
in family which contained  >5 
members it was found 44% had 
normal BMI, 37% were overweight 
a n d o b e s e a n d 1 9 % w e r e 
underweight. Other study found that 
families having more siblings are 
associated with lower rates of obesity. 
Additional siblings may decrease the 
availability of food for each child thus 
lowering BMI, particularly for 
families living in poverty [14].

Many studies have shown that 
educational achievement of parents to 
be associated with their children‘s 
n u t r i t i o n a l s t a t u s [ 15 ] . T h e 
educational attainment of parents 
could lead to higher income and may 
imply a higher availability of food and 
household resources [16]. On the 
other hand, it might be positively 
associated with higher nutritional 
awareness as well as better caring of 
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children [17]. 

In the present study, however, we found that there is no 
statistically significant relationship between BMI and mother's 
educational level (P>0.05).  It was found that there were no 
female students whose mother's educational level is Illiterate, 
5% of female students had mother’s educational level as 
primary level, 6% of female students had mother’s educational 
level as Intermediate level, 12% of female students had 
mother’s educational level as secondary level, 20% of female 
students had mother’s educational level as university level and 
3% of female students had mother’s educational level as 
Postgraduate level. All groups had similar BMI status. 

Similarly there was no statistically significant relationship 
between BMI and father's educational level (P>0.05). It was 
found that 1% of female students father’s educational levels are 
Illiterate level, 4% of female students father’s educational levels 
are Primary level, 6% of female students father’s educational 
levels are Intermediate level, 14% of female students father’s 

Table 2: Association between body mass index and socio-demographic characteristics of the students educational levels are 
secondary level, 12% of 
female students father’s 
educational levels are 
university level and 9% of 
female students father’s 
educational levels are 
Postgraduate level have 
normal BMI. However 
Stea et al., [18] stated that 
high paternal educational 
level was associated with a 
lower BMI and a better 
lipid profile among young 
adult men.

The results of the present 
study revealed that 16% of 
female students who have 
working mother had 
n o r m a l B M I . O n 
similarity 30% of female 
students whose mother's 
didn't have any working 
status have normal BMI. 
The major i ty of the 
mothers were housewives 
or was unemployed and 
there was no statistically 
significant relationship 
between maternal work 
and BMI status, similar to 
the findings reported by 
Lamerz et al., [19].

The present study shows 

the economical status of the girl students. It was found that 
2% of the female students with income rate less than 2000 
SAR monthly, 10% of the female students were with income 
rate 2000-<5000 SAR monthly and 34% of the female students 
were with income rate ≥5000 SAR  monthly, had normal body 
weight. However the majority of the sample population have 
monthly income rate more than 5000 SAR and didn‘t reveal a 
statistically significant relationship between BMI and income 
level (P>0.05) ,  similar to the findings reported by Tawfik  et al 
[9].

Conclusion and Recommendations
Our results show that almost half of the subjects have normal 
BMI. But there is not statistical significance relationship 
between BMI and socio-demographic characteristics, and 
dietary habits except for vitamin and mineral supplementation. 
Implementing educational programs which regarding the 
weight management and maintains adequate nutrient. to 
improve the dietary pattern and the nutritional status of female 
adolescents is recommended.
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