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Abstract 
 

Obesity in combination with unhealthy life style may increase the risk of chronic diseases.  
Objectives: This study aimed to determine the gender difference of body composition and 
respiratory functions among medical students and its relationship with their life style. This 
study was performed on 165 male and female students. Body mass index (BMI) and body 
composition parameters were assessed using bioelectric impedance. Respiratory function, 
fasting blood glucose, lipid profile and sex hormones were assessed. A questionnaire was 
distributed among the participants to determine the association between the different 
variables and risk of obesity. The rate of overweight and obesity among male and female 
students were 16.9% and 15%. Overweight and obesity among male and female students 
were (24.6% and 21.3% vs. 12.1% and 11.1 %, respectively). Total fat mass and total fat 
percentage were higher in female students, whereas, free fat mass was higher in male 
students. The total fat percentage exceeded its normal limits in overweight and obese females 
and in 11.7% of those with normal BMI. High levels of total fat% were observed in obese and 
in 66.7% of the overweight male students. Thus, 37.7% in male and 35.6% in female students 
were obese according to the body fat percentage when used for defining adiposity rather than 
BMI. Forced vital capacity (FVC) was increased in male students and a positive correlation 
between FVC and free fat mass among male students was found. These data demonstrate that 
overweight and obesity are a problem among medical students of Taibah University.  
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Introduction 
 
The prevalence of obesity is increasing worldwide and it 
has become a significant health hazard. Obesity is 
associated with a large number of debilitating and life 
threatening disorders, such as cardiovascular, metabolic 
and other non-communicable diseases [1].  
 
Studies on medical students in many countries suggested 
that obesity is a problem among these population groups. 
Children and adolescents who are overweight and obese, 
however, face a greater risk of health problems—
including type 2 diabetes mellitus, high blood pressure, 
high blood lipids, asthma, sleep apnoea, orthopaedic 
problems and psychosocial problems—than their normal 
weight peers [2]. 
 
A   variety   of   factors,   including   diet,    genetic   pre-  

disposition, physical activities, physiological and 
behavioral factors, are implicated as contributing factors 
to obesity. Urbanization, less physical activity, increased 
energy intake, and the modern life style are important risk 
factors in obesity [3]. 
 
The present study aimed to determine the gender 
difference of body composition and respiratory functions 
in Taibah University and its relationship with their dietary 
intake and physical activities. Medical students represent 
the most crucial opportunity for education in the field of 
healthy lifestyles and nutritional habits. 
 
Participants and methods 
 
A cross-sectional study was conducted over in January to 
April, 2014 academic year at the Faculty of Medicine, 
Taibah University, AL Madinah Al Monawarah, Saudi 
Arabia. The participants in this study were 165 healthy 
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male and female students from the first and second 
academic years (37% males and 63% females). The 
participation was voluntary and a written informed 
consent was obtained from each subject, and the study 
protocol was in agreement with all Saudi Arabia 
University ethical standards. 
 
A standard questionnaire was developed and distributed 
to the students after extensive literature review. A group 
discussion was conducted with other staff members to 
brainstorm and come up with a suitable data collection 
tool. The questionnaire was designed containing 
questions enquiring about age, gender, academic level, 
total sleeping duration per 24 h, frequency of exercise per 
week, type of exercise, eating habits, smoking and family 
history of diabetes and obesity.  
 
Height was measured to the nearest 0.1 cm using a 
standard stadiometer. Body composition was measured 
by body composition analyzer type BC-418 MA 
TANITA (Japan). The participants were asked not to eat 
or drink within 4 hours prior to being tested. Participants 
were asked to void within 30 minutes prior to the test 
(with empty bladder) and students were asked to wipe off 
the sole of their feet before stepping onto the measuring 
platform as unclean foot pads interfere with the device 
conductivity. The participant standing on a metal footpad 
scale and gripping handles. After recording the 
participant’s sex, age and height; body mass index, total 
body water, basal metabolic rate, fat mass, fat free mass, 
truncal fat mass and truncal fat percentage were 
calculated and a report was instantly printed. 
 
Forced vital capacity (FVC), forced expiratory volume 
(FEV) and forced expiratory volume (FEV1) were 
measured for the participant in a sitting position using 
spirometer.  Fasting blood sample was obtained from 
only 45 students (22 male and 23 female) due to refusal 
of some participants to take blood samples. Fasting blood 
sugar (FBS), was carried out by an enzymatic 
colorimetric technique, according to Trinder method [4], 
Triglycerides were determined by an enzymatic 
colorimetric method according to Bucolo and David, [5] 
and total cholesterol and HDL-cholesterol were estimated 
by an enzymatic colorimetric method according to Allain 
et al. [6] and Friedewald et al. [7]. LDL-cholesterol was 
calculated according to Friedewald et al. [7] as follows: 
LDL-C= Total cholesterol–(triglyceride/5+HDL-C). 
Testosterone and estrogen levels were estimated by 
ELISA tests according to Kicklighter and Norman [8] and 
Peckham and McElwain [9] . 
 
Body mass index was used for assessment of overweight 
and obesity. Calculation of BMI (kg/m2 )  =  Body weight 

in kilogram ( kg)  / Height in squared meter (m2) and 
classified according to the National Institutes of Health 
(NIH), adults were classified based on their BMI to 
underweight (BMI < 18.5), normal (BMI = 18.5- 24.9), 
overweight (BMI = 25-29.9), or obese (BMI ≥ 30). 
Furthermore, obesity was subdivided to three grades: 
Grade 1 (BMI = 30-34.9), Grade 2 (BMI = 35-39.9) and 
Grade 3 or extreme obesity (BMI ≥ 40) (10). Taking in 
consideration age and gender, the participants were 
classified as high (BF% ≥ 25) body fat for male, whereas, 
high (BF% ≥ 35) body fat for female (11).  
 
Statistical analysis 
Data were analyzed by the SPSS version 17.0 (SPSS, Inc. 
Chicago, IL). Frequency table was used to present the 
distribution of nominal variables. Results were expressed 
as means ± standard error of means. Qualitative variables 
were expressed as number and percentage. Parametric 
variables were analyzed using students't-test, while the 
analyzed non-parametric variables were tested using Chi-
squared tests. Correlation coefficients and lines of 
regression calculated by linear regression analysis 
(ranking data directly or indirectly) using the least square 
method. P values below 0.05 were considered as 
statistically significant. Independent Student's "t" test was 
used. 
 
Results  
 
There were 165 responses from the total population of 
200 students with a response rate of 82.5%. Study 
population was distributed as follows: male students 
totaled 61 (37%) and female 104 (63%). The mean age 
was 20.5±0.1 years, ranging from 18 to 24 years as seen 
in table 1. The students were distributed almost equally in 
the two academic years.  
 
The results represented in Table 2 showed that: There 
were significant differences in the Frequency of exercise 
per week and kind of exercise among male and female 
students. 23.0% vs 34% of male and female students don't 
do exercise. 24.6% vs 31.6%; 16.4% vs 13.4%; 13.1% vs 
8.2% and 23% vs 8.2% of male vs female students do 
exercise one time; two times; three times or more per 
week respectively. 42.6% of male students undergo 
special games whereas, 60.4% of female students prefer 
walking.   
 
Eating habits showed that 49.2% of males and 42.3% of 
females don't eat breakfast. 44.3% and 53.6% of male and 
female students don't eat fruits, 47.5% and 33.8% don't 
eat vegetables, whereas, 63.9% of males and 70.1% of 
females eat sweets every day. Coffee or tea was the 
preferred drink in 39.7% of male students and 49.5% of 
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male students then soft drink then fresh juice. In case of 
hunger, snacking between meals weresweets, potato 
chips, fruits and vegetables (55.2%; 34.5%; 8.6% and 
1.7% respectively) among male students, and (46.9% and 
42.7% ; 10.4% and 0% respectively) among female 
students.  
 
The frequency of eating fast food per week was 
significantly higher in male students than female students 
(P= 0.046). 14.8% of male students and 34% of female 
students eat one time per week. Eating two times per 
week was 29.5% vs 27.8% among male vs female 
students respectively. Eating three times per week was 
26.2% vs 19.6%, whereas eating fast food more than 
three times per week was 26.2% vs 13.4% among male 
and female students respectively.  
 
Dairy products consumption per week was non- 
significantly changed among male and female students 
(more than eight times 16.4% vs 20.6%; four to seven 
times 29.5% vs 29.9%; one to three times 26.2% vs 
21.6%; twice 11.5% vs 12.4% and once 9.8% vs 10.3%  
respectively), whereas, 6.6% of male students and 5.2% 
of female students don't drink milk. 
 
The time of sitting in front of the computer did not 
significantly changed among male and female students 
(from 1-3 hours,  74.1% vs 69.8%, from 5- 8 hours, 
22.4% vs 24% ; more than 8 hours, 3.4% vs 6.2%  
respectively). 
 
The average sleeping hours was non- significantly 
changed among male and female students, less than 5 
hours, 8.6% vs 10.3%,  from 5- 8 hours, 79.3% vs 72.2%  
and more than 8 hours, 12.1% vs 17.5%  among male vs 
female students respectively). 
 
Family history of Diabetes was significantly higher in 
female compared to male students as 37.9% vs 59.8% had 
family history of diabetes in male and female students 
respectively. 
 
Family history of obesity was insignificantly changed as 
22.4% vs 27.8% had family history among male and 
female students respectively. 6.9% of male students 
smoked. 
 
Table 3 showed that the height and weight were more in 
male than in female students. BMI of male students was 
25.5 Kg/m2 and 23.7 Kg/m2 in female students. Total fat 

mass and total fat percentages were significantly higher in 
female than in male students. Free fat mass of males were 
higher than those of females. FVC and FEV1 were 
significantly higher in male students than female students. 
The high-density lipoprotein-cholesterol levels were 
higher in males than in females. There were no 
statistically differences for total cholesterol, low-density 
lipoprotein-cholesterol, fasting blood glucose levels 
between male and female medical students.  
 
Table 4 showed that depending on BMI, 4.9% of male 
students and 13.5% of female students were underweight, 
49.2% and 61.6% of male and female students were of 
normal weight, 24.6% of male students and 13.5% of 
female students were overweight, 21.3% of male students 
and 12.5% of female students were obese; obese degree I 
(16.4% vs 4.8%), obese II (3.3% vs 4.8%) and  obese III 
(1.6 vs 2.9%) among male and female students 
respectively.  
 
Depending on fat percentage classification, 66.7% of 
underweight male students have low fat percentage while 
33.3% had normal fat percentage. 100% of normal BMI 
had normal fat percentage, 13.9% of overweight had 
normal fat% while 66.7% have high fat % and 100% of 
obese have high fat %.  71.4% of underweight female 
students had low fat% while 28.6% of them had normal 
fat%. 4.8% of normal BMI have low fat%, 79.3% had 
normal fat% while 15.9% had high fat%. All overweight 
and obese females had high fat%. The total males and 
females with high fat% was 37.7% and 35.6% 
respectively.  
 
Table 5  showed that FVC, FEV1 and FEV1/FVC were 
significantly higher in overweight and obese male and 
overweight than overweight and obese female students.     
 
Correlations studies: Figure 1 showed a significant 
positive correlation between BMI and fat free mass in 
male and female medical students. Figure 2 shows a 
significant negative correlation between body fat percent 
and forced vital capacity among medical students. 
 
Table 1. Age distribution among participants  
 

Males Females Age 
No. % N0. % 

18- 20 36 59 58 55.8 
21- 23 25 41 45 43.3 
≥ 24 - - 1 0.6 
Total 61 37 104 63 
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Table 2. Analysis to the results of the distributed questionnaire among the medical students 
 

 The statement Gender 
Male                    Female 
 No. (%)              No. (%) 

P-
value 

95% Conf.
 

1. Frequency of exercise per week Never 14 (23.0) 33 (34) 0.04  
  One time 15 (24.6) 35 (31.6)   
  Two times 10 (16.4) 13 (13.4)   
  Three times  8 (13.1) 8 (8.2)   
  More  14 (23) 8 (8.2)   
2. Kind of exercise  Nothing 

Walking 
Jogging 
Special games 

11 (18) 
17 (27.9) 
7 (11.5) 
26 (42.6) 

22 (22.9) 
58 (60.4) 
4 (4.2) 
12 (12.6) 

.000  

3. Eating frequency per day  One 4 (6.6) 14 (14.7) 0.42  
  Two 

Three 
More than three 

25 (24.6) 
25 (41) 
17 (27.9) 

32 (22.1) 
32 (33.7) 
28 (29.5) 

  

4. Eating Breakfast Yes 
No 

31 (50.8) 
30 (49.2) 

56 (57.7) 
41 (42.3) 

0.4 0.4- 1.4 

5.Eat fruit  Yes  34 (55.7) 44 (45.4) 0.35 0.8- 2.9 
 No  27 (44.3) 53 (53.6)   
6. Eat vegetable  Yes  33 (50.8) 51 (66.2)   
 No  28 (47.5) 26 (33.8) 0.95 0.5- 1.9 
7. Eat sweat  Yes  39 (63.9) 68 (70.1) 0. 42 0.4-1.5 
 No  22 (36.1) 29 (29.9)   
8. What is your main drink Coffee or tea  23 (39.7) 47 (49.5) 0.13  
 Soft drinks 17 (29.3) 19 (20)   
 Power drink 2 (3.4) 0 (0)   
 Fresh juice 12 (20.7) 26 (27.4)   
9. Food preference when hungry  Fruits  5 (8.6) 10 (10.4) 0.46   
 Vegetables  1 (1.7) 0 (0)   
 Chipsy 20 (34.5) 41 (42.7)   
 Sweets  32 (55.2) 45 (46.9)   
10. Dairy products consumption per week  More than 8  10 (16.4) 20 (20.6) 0.98  
 4-7  18 (29.5) 29 (29.9)   
 1-3 16 (26.2) 21 (21.6)   
 Twice 7 (11.5) 12 (12.4)   
 Once 6 (9.8) 10 (10.3)   
 None  4 (6.6) 5 (5.2)   
11. Frequency of eating fast food per week  Never  2(3.3) 5 (5.2) 0.046  
 1 time 9 (14.8) 33 (34)   
 2 times 18 (29.5) 27 (27.8)   
 3 times  16 (26.2) 19 (19.6)   
 More  16 (26.2) 13 (13.4)   
12. Time of sitting in front of the computer per day 1- 3 hours   43 (74.1) 67 (69.8) 0.71  
 5-8 hours 

More than 8 hours 
13 (22.4) 
2 (3.4) 

23 (24) 
6 (6.2) 

  

13. Sleeping hours per day Less than 5 hours 
5-8 hours 
More than 8 hours 

5 (8.6) 
46 (79.3) 
7 (12.1) 

10 (10.3) 
70 (72.2) 
17 (17.5) 

.59  

14. Family history of diabetes  Yes  22 (37.9) 58 (59.8) 0.008 0.2-0.8 
 No  36 (62.1) 39 (40.2)   
15. Family history of obesity Yes 13 (22.4) 27 (27.8) 0.45 0.4-1.6 
 No 45 (77.6) 70 (72.2)   
16. Smoking Yes 

No 
4 (6.9) 
54 (93.1) 

0 (0) 
97 (100) 

.009 2.3-3.5 

 
95% conf.: 95% confidence interval of the difference; P* � 0.05 
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Table 3. Anthropometric measurements, body composition, respiratory functions and biochemical 
                 parameters among male and female students 
 

 Male 
(n= 61) 
Mean ± SEM 

Female 
(n=104) 
Mean ± SEM 

P- value 95% conf. 

Age   20.5 ± 0.10 20.5± 0.11 .65 -.2--.4 
Height (cm) 172.2 ± 0.86 158.5 ± 0.61 .000 11.6- 15.7 
Weight (Kg)   75.9 ± 2.53 59. 8 ± 1.81 .000          10.1- 22.1 
BMI (Kg/m2) 25.5 ± 0.74 23.7 ± 0.61 .07 -.17- -3.7 
Total fat mass (Kg) 15.5 ± 1.36 20.2 ± 1.25 .016 -8.5- -0.9 
Total fat percentage (%) 18.6 ± 1.04 31.3 ± 0.86 .000 -15.3- -9.9 
Free fat mass (Kg) 60.4 ± 1.28 39.8 ± 0.57  .000 18.1- 22.9 
Truncal fat mass (Kg) 9.8 ± 0.93 9.8 ± 0.69 .99 -2.2 – 2.2 
Truncal fat percent (%) 20.5 ± 1.09 28.1 ± 1.08 .000 -10.8- -4.4 

 
Total body water (Kg) 44.2 ± 0.94 29.2 ± 0.42 .000 13.2- 16.8 
Basal Metabolic rate 1821.9 ± 41.25 1287.1± 19.1 .000 455.4- 614.3 
FVC 4.4 ± 0.21(33) 2.8 ± 0.07 (89) .000 1.3- 1.9 
FEV1 3.9 ± 0.14(33) 2.6 ± 0.49 (89) .000 1- 1.5 
FEV1/FVC   90.5 ± 2.43(33) 93.1 ± 1.02 (89) .237 -7.3- 1.7 
Fasting blood sugar (mg/dL) 82.0± 2.02(22) 88.2 ± 4.53(23) .193 -16.1- 3.5 
Total cholesterol (mg/dL) 180.4 ± 5.84(22) 168.9 ± 3.47(23) .063 -2.1- 25 
LDL-cholesterol (mg/dL)   103.4 ± 6.44(22) 100.7 ± 4.40(23) .523 -13- 18.2 
HDL-cholesterol (mg/dL) 52.9 ± 2.98(22) 45.7 ± 2.05 (23) .049 0.04- 14.5 
Triglycerides (mg/dL) 120.4± 15.91(22) 112.3± 11.77 (23) .593 -31.5- 47.7 
Testosterone (ng/dl)  5.5 ± 0.41   
Estradiol (pg/ml)  112.5 ± 14.11   

In parenthesis is the number of participants  
95% conf.: 95% confidence interval of the difference P* � 0.05 

 
Table 4. Prevalence of overweight and obesity among medical students 

BMI Male 
No.           % 

Female 
No.            % 

Total 
No.            % 

P-value 95% Conf. 
interval 

Underweight 3 4.9 13.5 17 10.3 .093 .09- 1.25 .32- 1.15 
Normal 30 49.2 63 60.6 93 56.4 .123 .32-1.15 
Overweight        15 24.6 14 13.5 29 17.6 .041* 1.02- 5.47 
Obese I               10 16.4 5 4.8 15 9.1 .017* 1.2- 11.37 

Obese II 2 3.3 5 4.8 7 4.2 .81 .14- 4.53 

Obese III  1 1.6 3 2.9 4 2.4 .86 .07- 9.11 

Obese Group 13 21.3 13 12.5 26 15.8 .13 0.82- 4.41 
 

95% conf.: 95% confidence interval of the difference 
P* � 0.05 
 
Table 5. Respiratory functions among overweight and obese male and female  medical students 
 
 Overweight and obese 

Male 
(12) 

Overweight and obese 
Female 

(18) 

P-value 95% conf. 
 

FVC 4.7 ± 0.51 2.8 ± 0.10 .000 1.1- 2.8 
FEV1 3.7 ± 0.24 2.8 ± 0.19 .004 0.3- 1.5 
FEV1/FVC 83.8 ± 5.81 93.9 ± 1.22 .05 -20.2- 0.02 

95% conf.: 95% confidence interval of the differenceP* � 0.0 
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Figure 1. Graph  shows a significant positive 
correlation between body mass index (BMI) and fat free 
mass among male     and female     students. 
 

Figure 2. Graph shows a negative correlation between 
body fat percent and forced vital capacity. 
                              
Discussion 
 
This study showed that the prevalence rates of overweight 
and obesity among the sample of students were  17.6% vs 
15.8%, which were more common among male students 
compared to females (24.6% and 21.3% vs. 13.5% and 
12.5 %, respectively). 49.2% of males and 60.6% of 
females were found to be of normal weight, whereas 4.9% 
of male and 13.5% of female students were underweight. 
 
The study of body composition showed that fat mass, fat 
percentage and truncal fat percentage were higher in 
female than male students, whereas, free fat mass was 
significantly higher in male students than in female 
students. The total fat percentage exceeded its normal 
limits in overweight and obese female students and in 
15.9% of those with normal BMI. However, high levels 

of total fat percentage were observed in all obese and in 
66.7% of the overweight male students only; those with 
normal BMI had normal fat levels. When the body 
composition was used for defining adiposity rather than 
BMI, This resulted in increasing the obesity prevalence to 
be 37.7% of male and 35.6% of female students. Also, 
this showed that normal weight female students could 
have high levels of fat percentage, which means they 
might be considered healthy by BMI standards, but in fact 
they might be at a risk of developing health hazards. So, 
these results showed that it is necessary to classify obesity 
condition on the basis of body fat composition, rather 
than simply on the increase the BMI. 
 
The presence of positive and significant correlations 
among the anthropometric measurements (BMI, free fat 
mass, total fat %) were found in this study. These 
significant positive correlations between BMI and both 
the fat percentage and the fat free mass indicate that BMI 
may be caused by gains in either fat weight or lean body 
mass. This indicates that BMI can’t distinguish between 
fat and muscle. The usage of BMI doesn't directly 
measure the amount of adipose tissue and cannot 
differentiate between fat and lean mass [12; 13]. 
 
This finding is consistent with the results of another study 
of Abdel-Megeid et al., 14 at King Saud University, 
Riyadh, Kingdom of Saudi Arabia, who found that 
overweight (23%) and obese (7%) male students were 
more than   overweight (19%) and obese (6%) female 
students when compared. These results also are in 
agreement with several studies of [15 -17] who reported 
that obesity was more common among male students than 
females. Al-Rethaiaa et al. [18] found that 21.8% of the 
male students in Qassim University in Saudi Arabia were 
overweight and 15.7% were obese.  
 
The frequency of eating   fast food per week was higher 
among male than female students. 49.2% of the male 
students and 42.3% of the female students skipped 
breakfast. Student’s data showed that 44.3% and 47.5% of 
the male students do not eat fruits and vegetables 
respectively. It also showed that 53.6% and 33.8% of 
female students do not eat fruits and vegetables 
respectively too. On the other hand, 63.9% of males and 
70.1% of females eat sweets every day. When students 
were hungry most of male and female students eat sweets. 
The preferred beverage for both student genders was 
coffee or tea at a percentage of 46.5% among male 
students and 44% among females, followed by soft 
drinks.  
 
The result of this study showed that the medical student 
diet includes high percentages of fat and small amounts of   
fruits and vegetables. This result is in agreement with the 
studies of [15, 19-23]. Abdel-Megeid et al. [14]; Ma et al. 

01 

r1 = 0.86, P =.000, n= 61 
r2 =  0.89, P =.000, n= 104 

r = - 0.4, P =.000, n= 101 
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[24]; Forslund et al. [25] observed that sweets and fatty 
food  increase the energy intake. 
 
The frequency of exercise was significantly higher and 
more common in male students than females. Also, the 
type of exercises were different as male students prefer 
resistance and weight lifting games whereas, female 
students prefer walking or jogging.  
 
The study of the respiratory function showed that FVC 
and FEV1 were significantly higher in male students than 
females. This result could be contributed to the high free 
fat mass in male students and this is supported by the 
significant positive correlation between FVC and free fat 
mass among male students, and the negative correlation 
between body fat percent and FVC among medical 
students. All respiratory functions (FVC, FEV1 and 
FEV1/FVC) decreased in overweight and obese females 
compared to overweight and obese males. This result is in 
agreement with Banerjee et al. [26] who reported a 
decrease in respiratory function at increasing BMI in 
females than in males. 
 
The findings of this study were limited by the use of a 
sample of students from just one faculty which may not 
be a representative of all students in Taibah University. 
Further studies with a greater number of students at 
different colleges are required. However, baseline 
information about BMI, body composition, eating habits 
and respiratory function among a sample of university 
students was obtained from the present study. 
 
According to results obtained, the authors concluded that 
overweight and obesity are problems among Taibah 
University medical students. Overweight and obesity 
were more common among male students compared to 
females. The consumption of fruits and vegetables which 
are important to prevent chronic diseases was relatively 
low.  Also, an ideal alternative is to use actual measures 
of body composition rather than of body mass. Increased 
BMI resulted in decreased respiratory functions in 
females than in males. These results indicated that 
medical students need nutritional and health promotion 
programs to improve their eating habits. It is also 
important to increase the awareness of eating fruits and 
vegetables to sustain a good health and to reduce the 
tendency of overweight and obesity, particularly among 
males. 
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