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Abstract 

This survey research aims to investigate the differences between nutritional status and academic 
performance between male and female undergraduate food and nutrition students. Two hundred and forty-six 
students were collected from the Department of Food and Nutrition, Faculty of Home Economics Technology, 
Rajamangala University of Technology Thanyaburi. Nutritional assessment was determined by body 
composition, body mass index (BMI), blood pressure, hemoglobin (HGB), blood vessel width (%), venous 
oxygenation index and finger surface temperature. Academic performance was recorded from the final 
examination results in two subjects including Diet Therapy and Human Nutrition. Data were analyzed by using 
descriptive statistics, independent-samples t-test, and Pearson's correlation analysis. The results showed that 
males had a significantly higher than females in height, body weight, body mass index, muscle mass, systolic 
blood pressure (SBP), hemoglobin and blood vessel width (%). Females had significantly higher than males in 
all the academic score. Hemoglobin was found to be correlated significantly with academic performance but 
weight and body mass index were found to be correlated significantly with only Human Nutrition. This study 
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showed that females performed better academically than males and had body weight and body mass index lower 
than males in undergraduate food and nutrition students. 
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1. Introduction  
 Overweight and obesity are defined as 

abnormal or excessive fat accumulation that may 
impair health. Body mass index (BMI) is a simple 
index of weight-for-height that is commonly used to 
classify overweight and obesity in adults (overweight 
is a BMI greater than or equal to 25 kg/m2 and obesity 
is a BMI greater than or equal to 30 kg/m2) [1]. World 
Health Organization (WHO) reported that in 2016, 
more than 1.9 billion adults aged 18 years and older 
were overweight. Of these over 650 million adults 
were obese. Thirty-nine Percent of adults aged 18 
years and over (39% of men and 40% of women) 
were overweight. Overall, about 13% of the world’s 
adult population (11% of men and 15% of women) 
were obese [1]. Raised BMI is a major risk factor for 
Non-Communicable Diseases (NCDs) such as 
cardiovascular diseases (CVD), diabetes mellitus 
(DM), musculoskeletal disorders (MSDs) and some 
cancers (CA) [1]. 

 In 2009, Thailand national health surveys 
by physical examination nationwide reported that 
from 1991-2009 the prevalence of overweight (BMI 
≥ 25.0 kg/m2) in Thai people aged 15 years and over 
was a twofold increase whereas there was a threefold 
increase in obese (BMI ≥ 30.0 kg/m2) prevalence. 
The average body mass index (BMI) of Thai male 
and female population aged 15 years and over is 23.6 

and 24.6 kg/m2, respectively and the average waist 
circumference of male and female Thai population 
aged 15 years and over is 82.4 and 81.1 cm, 
respectively [2]. Studies in Malaysian shown that 
university students had 14.3% of males and 22.4% of 
females were underweight, while 14.0% of males and 
12.3% of females were overweight and obese [3]. 

Having unhealthy can affecting academic 
achievement [4]. Excessive consumption of energy-
dense, low-fibre, high-fat foods at age 16 years was 
associated with reduced academic performance [5] 
and nutritional status was found to be correlated 
significantly with academic performance [6].  

 Therefore, the aims of this survey research 
was to obtain a preliminary understanding of the 
differences nutritional status and academic 
performance between male and female 
undergraduate food and nutrition students. This study 
provides recent data on the nutritional status and 
academic performance among undergraduate 
students in the Department of Food and Nutrition, 
which could provide data for the development of 
future intervention and nutrition education programs 
that aim to improve the nutritional status of university 
students. 

2. Materials and Experiment  
This cross-sectional study was conducted 

in the Department of Food and Nutrition, Faculty of 
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Home Economics Technology, Rajamangala 
University of Technology Thanyaburi, Pathum 
Thani, Thailand. 

2.1 Subjects 
Data were collected in 2017-2018 

between June to August. Subjects is 246 
undergraduate food and nutrition students, 
consisting of 79 males and 167 females. 

2.2 Nutritional Assessment 
Body composition including body weight, 

percentage body fat (%BF), muscle mass and visceral 
fat area was measured using an InBody720 [7], and 
height was measured using an InBodyBSM370 [8]. 
Body Mass Index (BMI) was calculated as weight 
(kg) divided by the square of the height (m2). Body 
weight status was classified by BMI, criteria of WHO 
[9]. Percentage body fat status was classified by 
healthy percentage body fat ranges: an approach for 
developing guidelines based on body mass index 
[10]. Visceral fat area (VFA) more than 100 cm2, this 
is known as abdominal obesity [11]. 

 Blood pressure measurement consisting of 
systolic blood pressure; SBP (mmHg), diastolic 
blood pressure; DBP (mmHg), and pulse rate (bpm) 
by using Omron HEM-8712 [12-13]. Blood pressure 
status was classified by Thai Guideline on The 
Treatment of hypertension 2012 update 2015 [14]. 

 Hemoglobin (HGB), blood vessel width 
(%), venous oxygenation index and Finger Surface 
Temperature (FST) by using ASTRIM FIT health 
monitoring analyzer [15]. Anemia was classified by 
criteria of WHO 2011 [16]. 

2.3 Academic Performance 
Academic performance was assessed based 

on the student's class final test results. Results for 
Diet Therapy and Human Nutrition were obtained 
from student's academic records for the final 
examination. A total academic score was calculated 
by adding all the subject scores. 

2.4 Statistical Analysis 
All statistical analyses were performed 

with SPSS version 18.0 for window [17]. The 
results are presented either as mean percentage and 
standard deviation. Any significant difference of the 
outcome variables by gender was assessed by 
Independent-Samples T Test, 95% confidence 
intervals. Pearson's correlation analysis was used to 
determine the relationship between nutritional 
status with academic performance. 

3. Results 
3.1 Nutritional Assessment 

This study included 246 undergraduate 
food and nutrition students, 79 males and 167 
females. Ages of the students included in the study 
ranged from 19 to 27. Table 1 shows that males had 
a significantly higher than females in height, body 
weight, body mass index, muscle mass and BMR but 
had a significantly lower in percentage body fat. 
About 6.3% of males and 18.0% of females were 
underweight, while 19.0% of males and 10.8% of 
females were overweight and 21.5% of males and 
22.1% of females were obese. The percentage body 
fat was found average %BF of female was normal 
body fat (33.95 ± 10.51) but average %BF of male 
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was over body fat (24.52 ± 10.42). Average VFA of 
male and female were normal (<100 cm2).  

 Table 2 shows that males had a 
significantly higher than females in SBP but had a 
significantly lower in Pulse rate. The SBP found that 
25.3% of males and 6.0% of females were 
prehypertension, while 7.6% of males and 3.6% of 
females were hypertension. And DBP found that 

12.7% of males and 7.8% of females were 
prehypertension, while 16.4% of males and 10.2% of 
females were hypertension. 

 Hemoglobin and blood vessel width (%) of 
males had a significantly higher than females. 
Average HGB of males (14.24 ± 1.03) and female 
(12.01 ± 1.02) were normal (Table 3). 

Table 1 Age, Height and Body Composition of Undergraduate Food and Nutrition Students by Gender 

Characteristics All (n = 246) Male (n = 79) Female (n = 167) P value* 
Age (year)     
     Mean ± SD 20.41 ± 0.82 20.49 ± 0.78 20.37 ± 0.83 ns 
     (min-max) (19-27) (20-24) (19-27)  
Height (cm)     
     Mean ± SD 164.70 ± 8.38 173.29 ± 5.89 160.64 ± 5.96 <0.001 
     (min-max) (147.0-190.4) (161.0-190.4) (147-175)  
Body weight (kg)     
     Mean ± SD 66.53 ± 19.14 75.46 ± 18.98 62.30 ±17.77 <0.001 
     (min-max) (39.3-131.0) (47.3-131.0) (39.3-115.3)  
BMI (kg/m2), n (%)     
     Underweight 35 (14.2) 5 (6.3) 30 (18.0)  
     Normal weight 124 (50.5) 42 (53.2) 82 (49.1)  
     Overweight 33 (13.4) 15 (19.0) 18 (10.8)  
     Obese class I 35 (14.2) 11 (13.9) 24 (14.4)  
     Obese class II 16 (6.5) 5 (6.3) 11 (6.5)  
     Obese class III 3 (1.2) 1 (1.3) 2 (1.2)  
     Mean ± SD 24.38 ± 6.21 25.03 ± 5.73 24.08 ± 6.42 ns 
     (min-max) (14.60-42.95) (14.60-42.95) (14.71-42.25)  
Body fat (%bw), n (%)     
     Low body fat 45 (18.3%) 12 (15.3) 33 (19.8)  
     Normal body fat 90 (36.6%) 28 (35.4) 62 (37.1)  
     Over body fat 34 (13.8) 11 (13.9) 23 (13.8)  
     Excess body fat 77 (31.3) 28 (35.4) 49 (29.3)  
     Mean ± SD 30.92 ± 11.36 24.52 ± 10.42 33.95 ± 10.51 <0.001 
     (min-max) (8.0-53.3) (8.0-48.8) (9.1-53.3)  
Muscle mass (kg)     
     Mean ± SD 24.39 ± 6.52 31.01 ± 5.57 21.25 ± 4.16 <0.001 
     (min-max) (10.4-49.9) (18.2-49.9) (10.4-43.9)  
BMR (kcal)     
     Mean ± SD 1327.69 ± 224.00 1562.82 ± 196.66 1216.46 ± 130.87 <0.001 
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Characteristics All (n = 246) Male (n = 79) Female (n = 167) P value* 
     (min-max) (975-2148) (1112-2148) (975-1560)  
Visceral fat area (cm2)     
     Mean ± SD 83.04 ± 38.27 79.66 ± 45.29 84.64 ± 34.49 ns 
     (min-max) (14.6-190.0) (14.6-190.0) (25.9-172.3)  

* Independent-Samples T Test between male and female, ns = no significant difference between male and female 

Table 2 Blood Pressure and Pulse Rate of Undergraduate Food and Nutrition Students by Gender 

Characteristics All (n = 246) Male (n = 79) Female (n = 167) P value* 
SBP (mmHg), n (%)     
     Hypotension 2 (0.8) 2 (2.5) -  
     Normal  202 (82.1) 51 (64.6) 151 (90.4)  
     Prehypertension  30 (12.2) 20 (25.3) 10 (6.0)  
     Hypertension stage I 11 (4.5) 7 (7.6) 5 (3.0)  
     Hypertension stage II  1 (0.4) - 1 (0.6)  
     Mean ± SD 117.33 ± 12.99 122.51 ± 14.49 114.89 ± 11.47 <0.001 
     (min-max) (71-171) (71-157) (91-171)  
DBP (mmHg), n (%)     
     Hypotension 11 (4.5) 3 (3.8) 8 (4.8)  
     Normal  182 (74.0) 53 (67.1) 129 (77.2)  
     Prehypertension  23 (9.3) 10 (12.7) 13 (7.8)  
     Hypertension stage I 21 (8.5) 12 (15.2) 9 (5.4)  
     Hypertension stage II  9 (3.7) 1 (1.2) 8 (4.8)  
     Mean ± SD 77.09 ± 10.98 78.99 ± 10.55 76.20 ± 11.09 ns 
     (min-max) (39-109) (39-109) (48-107)  
Pulse rate (bpm)     
     Mean ± SD 80.55 ± 12.06 76.33 ± 12.09 82.55 ± 11.55 <0.001 
     (min-max) (46-120) (46-104) (50-120)  

* Independent-Samples T Test between male and female, ns = no significant difference between male and female 

Table 3 Hemoglobin, Blood Vessel width, Venous Oxygenation Index and Finger Surface Temperature of 
Undergraduate Food and Nutrition Students by Gender 

Characteristics All (n = 246) Male (n = 79) Female (n = 167) P value* 
Hemoglobin (g/dL), n (%)     
     Anemia  95 (38.6) 7 (8.9) 88 (52.7)  
     Normal  151 (61.4) 72 (91.1) 79 (47.3)  
     Mean ± SD 12.73 ± 1.46 14.24 ± 1.03 12.01 ± 1.02 <0.001 
     (min-max) (9.6-16.5) (12.0-16.5) (9.6-15.0)  
Blood vessel width (%)     
     Mean ± SD 1.15 ± 0.25 1.28 ± 0.25 1.09 ± 0.22 <0.001 
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     (min-max) (0.74-1.96) (0.78-1.79) (0.74-1.96)  
Venous oxygenation index     
     Mean ± SD 90.83 ± 16.48 93.03 ± 14.52 89.80 ± 17.27 ns 
     (min-max) (41-135) (57-135) (41-127)  
Finger surface temperature ( ͦC)     
     Mean ± SD 34.08 ± 1.67 33.81 ± 1.79 34.21 ± 1.60 ns 
     (min-max) (29.1-38.5) (29.1-38.5) (29.3-37.2)  

* Independent-Samples T Test between male and female, ns = no significant difference between male and female 

3.2 Academic performance 
Diet Therapy and Human Nutrition were 

record score for the final examination. These two 
subjects are taught about nutrition knowledge and 
health care. We found that females had significantly 
higher than males in the academic score of Diet 
Therapy (p = 0.005), Human Nutrition (p = 0.001) 
and total academic (p = 0.001) (Table 4). 

3.3 Relationship among Body Weight, Body 
Mass Index, Percentage Body Fat, Visceral Fat, 
Systolic Blood Pressure, Diastolic Blood Pressure, 
Hemoglobin and Academic Performance 

A Pearson's correlation shows that body 
weight and BMI significantly negatively correlated 
with Human Nutrition only while HGB 
significantly negatively correlated with Diet 
Therapy and Human Nutrition (Table 5) 

Table 4 Academic Performance of Undergraduate Food and Nutrition Students by Gender 

Characteristics All (n = 246) Male (n = 79) Female (n = 167) P value* 

Diet Therapy     

     Mean ± SD 69.09 ± 8.35 66.91 ± 8.94 70.12 ± 7.88 0.005 

     (min-max) (50-92) (50-89) (50-92)  

Human Nutrition     

     Mean ± SD 69.28 ± 7.00 67.22 ± 7.32 70.26 ± 6.64 0.001 

     (min-max) (51-91) (51-91) (54-88)  

Total academic     

     Mean ± SD 138.37 ± 14.20 134.13 ± 14.97 140.38 ± 13.40 0.001 

     (min-max) (101-180) (101-180) (106-178)  

* Independent-Samples T Test between male and female 
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Table 5 Correlation between Body Weight, Body Mass Index, Percentage Body Fat, Visceral Fat, Systolic 
Blood Pressure, Diastolic Blood Pressure and Hemoglobin with Academic Performance 

Characteristics 
Diet Therapy Human Nutrition Total academic 

r P-value r P-value r P-value 
Body weight (kg) -0.074 ns -0.189 <0.01 -0.137 <0.05 

BMI (kg/m2) -0.038 ns -0.134 <0.05 -0.089 ns 

Body fat (%bw) 0.103 ns 0.053 ns 0.086 ns 

Visceral fat (cm2) -0.010 ns -0.119 ns -0.065 ns 

SBP (mmHg) 0.010 ns -0.035 ns -0.011 ns 

DBP (mmHg) 0.057 ns 0.027 ns 0.047 ns 

Hemoglobin (g/dL) -0.141 <0.05 -0.180 <0.01 -0.172 <0.01 

* ns = no significant difference 

4. Discussion 
The prevalence of obese was quite high 

(21.9%) among students in our study, and the 
prevalence of underweight and overweight were 
almost the same (14.2% and 13.4%, respectively) in 
the student. Female students were more 
underweight (18.0%) than underweight male 
students (6.3%) but male students (40.5%) were 
more high normal weight (BMI ≥ 25.00 kg/m2) 
than high normal weight female students (32.9%). 
These findings are consistent with the study of Gan 
WY et al [3] on 237 male and 347 female students 
in Malaysian University Students which reported 
that 22.4% of females were more underweight than 
underweight male students (14.3%) and male 
students (14.0%) were more high normal weight 
(BMI ≥ 25.00 kg/m2) than high normal weight 
female students (12.3%). These findings are also 
consistent with other studies which found a high 
prevalence of underweight among female students 
[18-19]. And in our study found that the average 

BMI of female students (24.08 ± 6.42) lower than 
average BMI of male students (25.03 ± 5.73). These 
findings are consistent with the study of Gan WY et 
al [3] found that the average BMI of male students 
was 21.91 ± 3.57 and the average BMI of female 
students was 21.26 ± 3.66. These findings are also 
consistent with other studies which found a high 
average BMI of male students [19-20]. We found 
that the high normal %BF was 49.3% among male 
students and 43.1% among female students, and low 
%BF was 15.3% among male students and 19.8% 
among female students.  These findings are 
consistent with the study of Gan WY et al [3] found 
that high normal %BF of male students was 42.2% 
and female students were 31.8%, low %BF was 
4.6% among male students and 9.0% among female 
students. The average %BF of male students were 
higher than a female student; 24.52 ± 10.42 and 
33.95 ± 10.51, respectively. These findings are 
consistent with the study of Gan WY et al [3] which 
reported that average %BF of male students were 
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19.29 ± 6.04 and female students were 27.65 ± 5.89, 
and  GG. Bogna et al [20] reported that that average 
of %BF of male students were 19.3 ± 3.6 and female 
students were 27.6 ± 4.2. Blood pressure was found 
that the average SBP and DBP of male and female 
students were normal. 

Academic performance of undergraduate 
food and nutrition students in our study was found 
that the average score of Diet Therapy and Human 
Nutrition of females was higher than the male. This 
data shows that the nutrition knowledge of female 
students was higher than male students, which are 
consistent with the average body weight and body 
mass index of male students were higher than 
female students. 

A Pearson's correlation shows that body 
weight and BMI significantly negatively correlated 
with only Human Nutrition, which this data shows 
that if there is no nutritional knowledge, there is a 
risk factor to cause nutritional problems. 

5. Conclusions 
In our study, the average of body weight, 

BMI, SBP, and DBP of male students were higher 
than female students, but the average score of Diet 
Therapy and Human Nutrition of male students 
were lower than female students. Thus, this study 
shows that should more attention should be focused 
on Nutrition knowledge in university students and 
an emphasis on male students. 
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