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Obesity, Metabolic Syndrome 
and Related Risk Behaviors 
among Thai Medical Students of  
Thammasat University
Introduction 

Obesity and metabolic syndrome are the major health problems 
among children, adolescents and adults all over the world. According 
to the World Health Organization (WHO) report in 2008, more than 
one third of adults (35%) were overweight (BMI ≥25 kg/m2). The 
worldwide prevalence of obesity has nearly doubled between 1980 
and 2008 [1]. In Thailand, the prevalence of obesity in adulthood 
is increasing from 13.0% in men and 23.2% in women in 1991 to 
22.4% and 34.3% in 2004 respectively [2]. The increasing prevalence 
of obesity is related to the increase of metabolic syndrome, a cluster 
of central obesity, insulin resistance, hypertension and dyslipidemia. 
Metabolic syndrome is a known risk factor for the cardiovascular 
disease and diabetes in the adolescents and adults.

Adolescent obesity is a strong precursor of obesity and related 
morbidity in adulthood [3,4]. The previous study during transitional 
period from the adolescence to young adulthood revealed that young 
adults gain weight faster than other period of adulthoods [5]. The 
transition to college of adolescents is an important period of risk for 
being overweight [6]. Various lifestyles of the college students are 
important risk factors of developing obesity and related metabolic 
diseases [7,8]. Instead of being the future healthcare professional, 
the medical students have many risk behaviors of developing 
obesity during the long period of the 6-year medical curriculum. 
The inappropriate food consumption, abnormal eating habits, lack 
of sleep and exercise were identified to be the vulnerable factors to 
develop obesity among them [9,10].

To the best of our knowledge, no studies demonstrated the 
alteration of nutritional status during the training in medical program. 
The present study was conducted to determine the prevalence and 
risk behaviors of obesity and related metabolic disorders among the 
final-year medical students of Thammasat University. The change in 
nutritional status during the studying program was also focused.

Materials and Methods
This institution-based, cross-sectional study was conducted 

among the sixth-year medical students of Thammasat University 
during the academic year 2014. The Ethic Committee of Thammasat 
University approved the protocol. Written informed consent was 
obtained from all participants. 

The voluntary medical students were asked to complete the 
self-report questionnaires. The questionnaires contained the 
demographic data (such as the student ID, sex and birth date) and 
various metabolic risk behaviors including fast food and beverages 

consumption, fruit and vegetable intake, breakfast skipping, night 
eating, snacks, exercise, screen time and sleep duration. The weight, 
height and waist circumference were obtained. Three systolic and 
diastolic blood pressures were measured after 5-minutes rest. Blood 
samples were taken after an overnight, 12-hour fast to measure lipid 
profile (total cholesterol, high-density lipoprotein [HDL-C], low-
density lipoprotein cholesterol [LDL-C] and triglycerides [TG]) by 
the enzymatic methods. Fasting plasma glucose (FPG) was measured 
by hexokinase method. The body weight and height of the medical 
students in the first year were collected from the medical report at 
the entry.

The body mass index (BMI) is defined as the weight in kilograms 
divided by the square of the height in meters (kg/m2). According 
to WHO cut-off points for Asian, the medical students with 
overweight and obesity were divided into 3 groups based on their 
BMI: overweight, 23-24.9 kg/m2; obesity grade I, 25-29.9 kg/m2; 
obesity grade II ≥30 kg/m2 [11]. Normal weight students defined as 
BMI 17-22.9 kg/m2. The participants with the BMI less than 17 kg/
m2 were defined as underweight. Abdominal obesity was diagnosed 
in the participants who had the waist circumference more than 80 cm 
in females or 90 cm in males [12]. Abnormal metabolic parameters 
were defined according to the International Diabetes Federation 
(IDF) consensus definition of the metabolic syndrome as follows: 
triglycerides > 150 mg/dL; HDL-C< 50 mg/dL in females or < 40 in 
males and FPG > 100 mg/dL [12]. According to the Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in 
Adults (Adult Treatment Panel III), the abnormal blood cholesterol 
was determined as borderline high or high when the total cholesterol 
was 200-239 mg/dL and ≥240 mg/dL, respectively. The LDL-C was 
determined as borderline high or high when the LDL-C was 130-159 
mg/dL and ≥160 mg/dL, respectively [13]. Hypertension was defined 
as the systolic and diastolic blood pressure ≥130 and 85 mmHg, 
respectively [12]. 

According to IDF consensus, the students were defined to have 
the metabolic syndrome when central obesity presented plus any two 
of the four additional factors. These four factors are: 1) raised TG 
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level: ≥150 mg/ dL; 2) reduced HDL-C: 40 mg/dL in males and 50 mg/
dL in females; 3) raised blood pressure (systolic BP ≥130 or diastolic 
BP ≥85 mmHg or treatment of previously diagnosed hypertension; 4) 
raised FPG ≥100 mg/dL or previously diagnosed type 2 diabetes [12].

Statistical analysis

Demographic and biochemical data were report as means ± SD, 
unless indicated otherwise. The prevalence of the abnormal metabolic 
profiles and the presence of the risk behaviors were reported as number 
(percent). The student t-test or Analysis of Variance (ANOVA) was 
used to test for the differences in the physical characteristics and 

Profile
(mean±SD)

Total 
(123)

Underweight
(n=14)

Normal weight 
(n=72)

Overweight/obese 
(n=37) p-value

Age 23.0±1.2 22.9±0.5 22.8±0.7 23.3±2 0.188

Gender (Male, %) 51 (41.5) 3 (21.4) 28 (38.9) 20 (54.1) 0.085

BMI at 1st year (kg/m2) 20.9±3.5 16.9±0.9 19.9±1.9 24.4±3.6 <0.001

Current BMI (kg/m2) 21.9±3.5 17.7±0.7 20.7±1.4 25.7±3.6 <0.001

Waist circumference (cm) 76.5±9.1 67.9±4.4 74.0±6.8 84.5±8.5 <0.001

SBP (mmHg) 110.8±9.4 108.7±9.9 109.5±8.8 114.0±9.6 0.040

DBP (mmHg) 72.1±7.4 69.9±6.5 71.9±7.1 73.2±8.2 0.373

FPG (mg/dL) 88.0±9.1 89.1±6.4 87.9±7.7 87.8±12.0 0.633

Total cholesterol mg/dL) 195.3±35.2 187.4±26.1 193.8±32.6 201.2±42.1 0.395

HDL-cholesterol mg/dL) 62.9±13.9 70.1±9.2 64.2±14.1 54.6±13.3 0.006

LDL-cholesterol (mg/dL) 114.2±30.4 101.1±25.4 111.8±27.4 123.8±35.2 0.032

Triglyceride (mg/dL) 72.6±33.0 67.7±23.2 71.7±32.5 76.4±37.2 0.662

Table 1: Demographic data among the underweight, normal weight and overweight/obese students.

SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; FPG: Fasting Plasma Glucose; HDL: High-Density Lipoprotein; LDL: Low-Density Lipoprotein

Nutritional status 1st year (n=121)
Current 
(n=123) Underweight  Normal Overweight Obese grade I Obese grade II Total 

Underweight 1 (9.1) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.8)

Normal 10 (90.9) 71 (83.5) 5 (41.7) 0 (0) 0 (0) 86 (69.9)

Overweight 0 (0) 11 (12.9) 5 (41.7) 5 (38.5) 0 (0) 21 (17.1)

Obese grade I 0 (0) 3 (3.5) 2 (16.7) 6 (46.2) 0 (0) 11 (8.9)

Obese grade II 0 (0) 0 (0) 0 (0) 2 (15.4) 2 (100) 4 (3.3)

Total 11 85 12 13 2 123

Table 2: Nutritional status of the medical students according to the nutritional status during the first year.

Profile 
N (%)

Total 
(n=122) Low to normal weight (n=85) Overweight/obese

(n=37) p-value

Abdominal obesity 13 (10.7) 0 (0) 13 (35.1) <0.001

Hypertriglyceridemia 5 (4.1) 2 (2.4) 3 (8.1) 0.163

Hypercholesterolemia 
       200-239 mg/dL
       ≥240 mg/dL

39 (32.0)
11 (9)

25 (29.4)
8 (9.4)

14 (37.8)
3 (8.1)

0.295

Low HDL-cholesterol 8 (6.6) 3 (3.5) 5 (13.5) 0.054

High LDL-cholesterol 0.024

       130-159 mg/dL 21 (17.2) 12 (14.1) 9 (24.3)

       ≥160 mg/dL 9 (7.4) 4 (4.7) 5 (13.5)

FPG 0.111

      Impair FPG 11 (9) 6(7.1) 5 (13.5)

       Diabetes 1 (0.8) 0 (0) 1 (2.7)

Metabolic syndrome 2 (1.7) 0 (0) 2 (5.5) 0.092

Table 3: The prevalence of abnormal metabolic profiles between the low to normal weight and the overweight/obese students.
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biochemical parameters among the medical students with overweight/
obesity; normal weight and/or underweight. The presence of various 
risk behaviors among both groups were compared using Chi-square 
test. P-value < 0.05 is considered to be significant. 

Results 
One hundred and twenty-three participants completed the 

questionnaires and were enrolled in the study. The demographic data 
of the students with underweight, normal weight and overweight/
obesity are shown in Table1. The mean BMI of the medical students 
in the first and the final year were 20.9±3.5 and 21.9±3.5 kg/m2, 
respectively. There are statistically significant differences in waist 
circumference, systolic blood pressure, HDL-C and LDL-C levels 
among the three groups. The prevalence of overweight and obesity 
at the entry to medical school was 22.0% and increased to 29.3% in 
the final year. Contrary, the prevalence of underweight among the 
medical students decreased from 8.9% in the first year to 0.8% in the 
final year. The nutritional statuses among the medical students in 
the first and final year are shown in Table 2. The current BMI was 
significantly correlated with the BMI at the entry as shown in Figure 
1 (R2 = 0.72, p< 0. 001). The prevalence of abnormal metabolic factors 
in the students with overweight/obesity tended to be higher than the 
normal weight and underweight group, with statistically significance 
in only the serum LDL-C, as shown in Table 3. There were two 
students diagnosed as metabolic syndrome, according to IDF 
criteria. Sleep deprivation was significantly frequent in the medical 
students with overweight/obesity as compared to the normal weight 
students. The risk behaviors of the students with normal weight and 
overweight/obesity are shown in Table 4.

Discussion
The college students are in the important period for the detection, 

prevention and intervention of obesity and related metabolic 
disorder. The medical students, despite being health educated, have 
many metabolic-risk lifestyles predisposing to adolescent obesity. The 
prevalence of overweight and obesity in this present study were 17.1% 
and 12.2%, respectively, which was slightly lower than overall rate 
of overweight/obesity of the general Thai population. As compared 
to the Fifth Thai National Nutrition Survey in the year 2003, the 
prevalence of overweight and obesity in the young adults were 13.9% 
and 21.7%, respectively [14]. A National survey of 5441 Thai Medical 
students in the year 2006 reported the prevalence rate of 10.1 and 6.7% 
which were much lower than the general Thai population and this 
present study [10]. The prevalence of overweight and obesity among 
the Asian medical students as compared to their general populations 
are inconsistent. There are some studies reports the higher prevalence 
of overweight and obesity among the medical students in India and 

Risk behaviors Low to normal weight
N (%) Overweight/obese N (%) p-value

Regular fast food consumption 3 (3.61) 3 (9.1) 0.223

Regular beverage consumption 51 (60) 14 (42.4) 0.067

Low vegetable intake 75 (87.2) 31 (96.9) 0.099

Low fruit intake 62 (72.1) 21 (63.6) 0.247

Regular breakfast skipping 61 (70.9) 18 (54.5) 0.071

Regular night eating 25 (29.4) 6 (18.2) 0.156

Frequent snacks 8 (9.3) 5 (15.2) 0.271

Irregular exercise habits 76 (91.9) 30 (90.6) 0.543

>4 hours of screen times per day 18 (20.9) 8 (24.2) 0.435

<6 hours of sleep per day 38 (44.2) 22 (66.7) 0.023

Table 4: Comparison of the risk behaviors between the low to normal weight and the overweight/obese students.

Countries Sample size Year Overweight Obesity Underweight

Thai  [10] 5441 2006 10.1 6.7 Not presented

China [9] 5471 2010-2011 7.6% 6.28

Malaysia [16] 290 2012 14.8 21.1 14.8

India [15] 212 2013 21.26 15.5 29.79

This study 123 2014 17.1 12.2 0.8

Table 5: The comparative data of prevalence rate of overweight/obesity among the Asian medical students.

Figure 1: Correlation of the current BMI and BMI at the entry.
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Malaysia [15,16]. The lower prevalence is reported from the medical 
students in China and Thailand including from this present study. 
The comparative data of the prevalence rate of overweight/obesity 
among the Asian medical students are shown in Table 5. 

As tracking the bodyweight from the entry of the medical school 
to the final year, the prevalence of overweight increased from 9.8% 
to 17.1%. The prevalence of obesity in the final year students was 
nearly the same as in the first year. The BMI in the final year was 
correlated with the BMI at the entry. More than half of the students 
with overweight and all of the students with obesity since the first year 
were still overweight or obese at the final year. The BMI increased 
more significant in male medical students as compared to female 
students (1.76±1.74 and 0.43±1.82 kg/m2, respectively; p <0.001). The 
prevalence of overweight and obesity was also reported to be higher 
in male than female students in many previous studies [9,17-19]. The 
more increasing BMI among the male students may be due to the 
fact that the female students are more likely to perceive themselves as 
overweight and more often try to control or lose their weights [20]. 
The prevalence of malnutrition in medical students was also decreased 
from 8.9% in first year to 0.8% in the final year. This corresponded 
with the increasing prevalence of overweight in the students in the 
final year.

Metabolic syndrome was diagnosed in two female students and 
none of the males. The prevalence of metabolic syndrome among the 
students with overweight/obesity from this present study was 14.29%. 
Many abnormal metabolic parameters, which are atherosclerotic and 
cardiovascular risks, were identified among all student groups, even 
in the students with underweight. The prevalence of high LDL-C in 
the students with overweight/obesity was significantly higher than the 
students who had low/normal weight. Metabolic parameters should 
be done especially in the medicals students with overweight/obesity 
to early identify the cardiovascular risk in this population.

Of all the life-style factors, sleep deprivation was more frequent 
behavior in the students with overweight/obesity when compared to 
the normal weight students. Previous studies reported that students 
who have fewer hours of sleep were significantly more likely to be 
overweight or obese [9,21]. This strong association may be due to 
the increase in ghrelin and decrease in leptin levels [22]. This present 
study could not demonstrate the difference of other risk behaviors 
among the low to normal weight and the overweight/obese students. 
This may due to small sample size in this study. However, more than 
half of the medical students have various metabolic-risk behaviors 
such as unhealthy eating habits: breakfast skipping, low fruits and 
vegetable consumption; limit exercise and sleep deprivation.

Conclusion
As the trend toward of becoming overweight during the final year 

of the medical students, they should be annually assessed for their 
nutritional status and evaluated their metabolic parameters, especially 
the students with overweight/obesity. Lifestyle modification should 
be advised to the students who are overweight/obese at the entry 
to decrease their body weights. Male students have higher risk of 
increase their BMI and should be closely monitored. Medical schools 
should promote healthy behavior to increase the healthy eating and 
exercise habits and reduce the risk behaviors among them.
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