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ABSTRACT
Objective: This study aimed to evaluate the relationship between nutritional status, cardiometabolic biomarkers and physical activity levels in 
university students.

Methods: Firstly, fasting plasma total cholesterol, triglyceride, high-density lipoprotein cholesterol (HDL-C) levels were analyzed from 
participants’ blood samples, and the homeostatic model assessment of insulin resistance (HOMA-IR) values were calculated after measuring 
fasting plasma glucose and insulin. Participants’ weight, height, percentage of body fat, waist and hip circumference were measured and 
body mass index (BMI) was calculated. The International Physical Activity Questionnaire (IPAQ)and a questionnaire on socio-demographic 
characteristics were applied to participants. Energy and nutrient intakes were calculated from participants’24-hour dietary recall records. The 
statistical analysis of data was performed with SPSS version 21 software. For statistical significance, the total type-1 error level was determined 
as 5%.

Results: Most of the participants’ energy, dietary fibre, vitamins D and B1, folate, calcium and iron intakes were below recommended levels.
HDL-C level was shown to be negatively correlated with total fat and saturated fatty acid intake (p<0.05). Omega-3 intakes of participants were 
negatively correlated with fasting plasma insulin and HOMA-IR (p<0.05).HDL-C was negatively correlated with BMI and waist-to-hip ratio, while 
fasting plasma insulin, triglyceride levels and HOMA-IR values were positively correlated with them (p<0.05). According to the IPAQ, it was 
found that 15.9% of participants had a low level of physical activity and 66.1% of them had a moderate level of physical activity.

Conclusion: It is concluded that providing nutrition education and counselling services to students, improving campus facilities for physical 
activity are necessary for cardiometabolic health.
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The Relationship Between University Students’ Nutritional 
Status, Cardio-Metabolic Biomarkers and Physical Activity 
Levels

1. INTRODUCTION

Nowadays, health-threatening and changeable behaviours 
such as inadequate and imbalanced nutrition, sedentary 
lifestyle, tobacco/smoking and excessive alcohol 
consumption, which are frequently observed among young 
people, are among the risk factors of various chronic diseases 
(1). It is thought that the university period is a critical period in 
which lifelong habits are formed and may have a permanent 
effect on the development of chronic diseases (2).

It is known that biomarkers including weight, body mass index 
(BMI), waist circumference (WC), blood pressure, lipid profile 
and glycemic status are used to determine cardiometabolic 
risk (3, 4). The homeostatic model assessment (HOMA) 
used in determining insulin resistance (IR) has been proven 
to be a safe tool (5). Assessment of body composition by 
various anthropometric measurements is generally used 
to determine the health status of the population. The 
data of body fat percentage (body fat%), WC, waist-to-hip 
ratio (WHR) are reported more sensitive than BMI, which 

is frequently used to determine the risks of metabolic and 
cardiovascular diseases (6).

Adequate and balanced nutrition can be defined as providing 
the right nutritional habits, the number of daily meals 
and menu diversity, and thus meeting the requirements 
for energy and nutrients for healthy development (7). 
Behaviours that negatively affect health, such as insufficient 
food intake and physical inactivity, are frequently observed 
in university students (8, 9). They are considered to be 
in the risk group of nutritional deficiency due to these 
unhealthy eating behaviours.It is known that a dietary 
model characterized by high-calorie intake due to high 
consumption of fat and saturated fat, sugar, alcohol and fast 
food and insufficient consumption of vegetables and fruits, 
monounsaturated fatty acids (MUFA), polyunsaturated fatty 
acids (PUFA) and fish is widely observed in this population. 
Besides, inadequate intake of dietary fibre, folate, calcium, 
iron and vitamin A has been reported in this population (10). 
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It is predicted that unhealthy eating habits will increase the 
risk of obesity, metabolic and cardiovascular diseases (10, 
11).It is known that inadequate and unbalanced nutrition 
pattern, which is common in university students, causes 
atherogenic dyslipidemia, endothelial dysfunction and 
insulin resistance, and increases the risk of coronary heart 
disease, inflammation and hepatic fat synthesis in the body 
(12). Therefore, before cardiovascular and metabolic diseases 
appear clinically, it is important to evaluate cardiometabolic 
health with biomarkers such as fasting plasma glucose, 
insulin, triglyceride, HDL-C and various anthropometric 
measurements that are affected by dietary habits (13).

Physical activity, which is a globally accepted health 
promotion means, constitutes an essential factor of public 
health policies in both developed and developing countries 
(14). A meta-analysis reported that a rapid decrease in the 
level of physical activity is observed between the university 
students with ages of 18-24 (8). An increased sedentary 
lifestyle is a risk factor for early death and various chronic 
diseases such as type 2 diabetes, metabolic syndrome and 
cardiovascular diseases, and this increase is at a higher 
level in university students compared to the general young 
population (15).

In this study, it was aimed to evaluate the relationship between 
university students’ nutritional statuses, cardiometabolic 
biomarkers and physical activity levels.

2. METHODS

This cross-sectionalstudy was carried out with 422 volunteer 
students studying at Marmara University between January 
2018 and March 2020. Approval from Marmara University 
Faculty of Medicine Ethics Committee and necessary 
permissions from faculties were obtained for the study 
(Protocol Number-Date: 09.2017.044 – 06.01.2017).

Participants who are well-communicated and volunteer and 
do not have any chronic disease, pregnancy, continuous 
medication, medical nutritional therapy were informed about 
the study and signed a voluntary consent form. In addition 
to a questionnaire on socio-demographic characteristics, the 
short form of the IPAQ was applied to the participants by 
face-to-face interview technique. MET (metabolic equivalent 
task) obtained by evaluating the IPAQ, is a physiological 
measure expressing the energy cost of physical activity and 
is defined as the ratio of metabolic rate during a specific 
physical activity to a reference metabolic rate(16).The total 
physical activity score (MET – min/week) was calculated by 
multiplying the intensive, moderate activity and walking 
times with the specified coefficients and converting to MET 
(metabolic equivalent). Accordingly, the physical activity 
level of the participants was determined (17).

The 24-hour dietary recall (24HDR) was taken from the 
participants by the researcher. Energy and nutrient intakes 
were calculated using the Nutrition Information System 
(BeBiS 8) program from 24HDR records. According to the 
recommends of the individuals with the ages of 19-30 stated 

in the Turkey Specific Food and Nutrition Guide (TSFNG) (18), 
the status of meeting the energy and nutrient requirements 
of the participants were determined.

In the morning, after at least 12 hours of fasting the blood 
samples were taken from the participants. Yellow capped 
plastic 5 mL BD Vacutainer®SSTTMgel tubes were used for 
blood samples to be serum separated. After the blood 
samplestaken into biochemistry tubes were centrifuged at 
4000 rpm for 10 minutes, their serums were separated and 
stored in a deep freezer at – 20°C until analysis. And thenthey 
were taken to the clinical laboratory to be analyzed for 
fastingplasma total cholesterol, triglyceride, HDL cholesterol, 
insulin and glucose levels without breaking the cold chain.

After blood samples were taken, the body weight and body 
fat percentage ofthe participants were measured with the 
Inbody 120 device, which performs bioelectrical impedance 
analysis (BIA). The height measurement was with a 0.1 cm 
sensitive stadiometer. WC and hip circumference were 
measured by an experienced researcher with a non-flexible 
tape measure.Also, WHR (WC divided by hip), BMI (weight 
in kilograms divided by the square of height in metres) and 
HOMA-IR [(fasting plasma glucose level (mg/dL) × fasting 
plasma insulin level (μIU/mL)) /405] were calculated.The cut‐
off point of 2.5 was used to separate participants into normal 
or having IR (5).According to the World Health Organization 
(WHO), a healthy WHR should be 0.9 or less in men and 0.85 
or less for women.

Statistical analysis of the datawas carried out using SPSS 
version 21 software. The normality of variables was 
analyzedusing the Kolmogorov-Smirnov test and the 
histogramgraph. Discrete data are stated as number (n) 
and percentage (%) distributions, while continuous data are 
expressed as median and interquartile range (IQR) values. 
Correlations were determined by using the Spearman test.
The Pearson Chi-Square (X2) test was used to compare 
qualitative variables. For statistical significance, the total 
type-1 error level was determined as 5%.

3. RESULTS

The general characteristics of the participants are provided 
in Table 1. It was shown that 86% of the participants were 
female, the averageage and the median BMI values were 
20.6 ± 1.78 years and 21.3 kg/m2, respectively. According to 
the BMI classification of the WHO, 70.1% of the participants 
were determinednormal and 14.1% pre-obese and obese. 
Students studying in the Department of Nutrition and 
Dietetics (ND) constitute 61.8% (n=261) of the participants 
and 38.2% (n=161) of those studying in other departments. 
First-year students constitute 41.2% (n=174) and the last 
year (4th, 5th and 6th grade) students constitute 13.5% 
(n=57) of the participants.It was observed that 15.9% of the 
participants had a low, 66.1% moderate, and 18% high physical 
activity level. The median MET-score of the participants was 
found 1512.0. Participants, had a family history of heart 
disease, made up 22.3% of the group. And, participants using 
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omega-3 supplements made up only 6.2% of the group. It 
was observed that tobacco smoking and alcohol consumption 
frequency was 14.7%,13.7%, respectively. Also, according to 
the HOMA-IR, participants who have IR were found 18% of 
all of them.

Table 1. General characteristics of the participants
Female (n=363) Male (n=59) Total (n=422)

General characteristics N % N % N %
Department
Nutrition and Dietetics 244 67.2 17 28.8 261 61.8
Other departments 119 32.8 42 71.2 161 38.2
Physical activity level
Low 59 16.3 8 13.6 67 15.9
Moderate 248 68.3 31 52.5 279 66.1
High 56 15.4 20 33.9 76 18.0
Body mass index
Underweight 61 16.8 5 8.5 66 15.7
Normal 259 71.3 37 62.7 296 70.1
Pre-obese 33 9.1 14 23.7 47 11.1
Obese 10 2.8 3 28.8 13 3.1
Insulin resistance
Yes 67 18.5 9 15.3 76 18.0
No 59 16.3 8 13.6 67 15.9

Discrete data are stated as number (n) and percentage (%) distributions

The anthropometric characteristics, physical activity scores 
and biochemical findings of participants are presented 
in Table 2.Findings are divided according to female and 
male participants.Especially the difference between 

physical activity scores of female and male participants is 
remarkable.

Table 2. Physical activity scores, biochemical findings and 
anthropometric characteristics of the participants

Female (n=363) Male (n=59) Total (n=422)
Anthropometry Median IQR Median IQR Median IQR
Weight (kg) 55.5 11.8 72.9 16.3 57.1 13.8
Height (cm) 163.0 8.0 176.0 8.0 164.0 10.0
BMI (kg/m2) 21.0 4.1 23.2 5.2 21.3 4.2
Waist/hip ratio 0.80 0.1 0.85 0.1 0.80 0.1
Body fat percentage 
(%) 26.0 9.0 14.5 9.1 24.9 10.3

Biochemical findings
Total cholesterol 
(mg/dL) 156.0 41.5 149.0 53.5 155.0 43.0

H D L - c h o l e s t e r o l 
(mg/dL) 55.0 19.0 43.0 14.5 54.0 19.0

Triglyseride (mg/dL) 69.0 30.5 75.0 51.5 70.0 32.3
Glucose (mg/dL) 83.0 15.0 85.0 16.5 83.0 15.0
Insulin (μIU/mL) 8.2 5.8 7.3 5.5 8.0 5.6
HOMA-IR 1.57 1.2 1.42 1.2 1.57 1.2
Physical activity
MET score (MET – 
minutes/week)

1440.0 1513.0 2010.0 2561.0 1512.0 1568.4

Continuous data were stated as median and interquartile range (IQR) 
values.Abbreviations; BMI: Body mass index, HOMA-IR: Homeostatic model 
assessment of insulin resistance, IQR: Interquartile range, MET: Metabolic 
equivalent task.

Table 3. Energy and macronutrient intakes of the participants and their meeting conditions according to the TSFNG recommendations

Female (n=363) Male (n=59) Total (n=422)

Median (IQR) Below
N (%)

Above
N (%) Median (IQR) Below

N (%)
Above
N (%) p-value* Median (IQR) Below

N (%)
Above
N (%)

Energy (kcal) 1381.0 (649.5) 202 (55.6) 3 (0.8) 1617.4 (655.0) 45 (76.3) 0 (0.0) X2=9.056
p=0.011 1425.7 (672.7) 247 (58.5) 3 (0.7)

Protein (g) 52.8 (29.6) 49 (13.5) 118 (32.5) 68.6 (29.5) 7 (11.9) 20 (33.9) X2=0.133
p=0.936 54.8 (30.3) 56 (13.3) 138 (32.7)

Fat (g) 66.8 (31.6) NA NA 74.9 (37.7) NA NA - 68.0 (34.0) NA NA
Carbohydrate (g) 139.2 (95.9) NA NA 155.2 (98.4) NA NA - 144.1 (95.2) NA NA
Fructose (g) 6.3 (9.3) NA NA 6.5 (10.2) NA NA - 6.3 (9.3) NA NA

Dietary fibre (g) 15.2 (9.4) 209 (57.6) 11 (3.0) 16.4 (12.3) 34 (57.6) 2 (3.4) X2=0.023
p=0.988 15.3 (9.8) 243 (57.6) 13 (3.1)

Cholesterol (mg) 200.0 (209.4) 183 (50.4) 43 (11.8) 285.0 (309.4) 22 (37.3) 19 (32.2) X2=16.839
p=0.000 208.8 (1011.9) 205 (48.6) 62 (14.7)

Saturated fatty 
acids (g) 21.0 (13.4) NA NA 20.6 (11.7) NA NA - 20.9 (12.9) NA NA

n-3 (g) 1.3 (1.1) 64 (17.6) 146 (40.2) 1.2 (1.2) 19 (32.2) 11 (18.6) X2=12.407
p=0.002 1.3 (1.1) 83 (19.7) 157 (37.2)

n-6 (g) 15.6 (10.6) 58 (16.0) 174 (47.9) 18.1 (14.9) 15 (25.4) 22 (37.3) X2=3.876
p=0.144 16.0 (11.0) 73 (17.3) 196 (46.4)

n-9 (g) 22.5 (12.7) NA NA 21.5 (8.6) NA NA - 22.2 (12.3) NA NA
* p-value for Pearson chi-square. Pearson’s chi-square test was applied for the statistical significance of the difference between women and men who meet 
nutrient recommendations or not (above/below the recommendations). Abbreviations: IQR: Interquartile range, NA: none available. This abbreviation was 
used for data not in the TSFNG. “Below (%) and Above (%)” is used to indicate the percentage of respondents who are below and above recommendations.
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The median values of protein, fat and carbohydrate 
percentages of all participants are as follows; 16.0%, 
42.0% and 43.0%. While these values for women were 
16.0%, 42.0% and 43.0%, respectively; It was found to 
be 17.0%, 40.0% and 41.0% in males.Energy, macro-and 
micronutrient intakes of the participants are given in 
Tables 3 and 4. Accordingly, the energy intake of 54.5% of 
the participants was below TSFNG. Besides, 32.7% of the 
participants had high intakes of protein, and 13.3% low the 
recommended. The protein intakes of male participants 
were higher than female (p<0.05). The median percentage 
contribution of calories from protein, carbohydrate, 
and fat, were 16.0%, 43.0% and 42.0%, respectively. 
Cholesterol intakes were higher in men than in women 
(p<0.05). According to micronutrients, women’s intakes 
of vitamins E and B6, folic acid, sodium, phosphorus, iron 

and zinc were less than men (p<0.05). Folic acid intake of 
80.4% of women was found below the recommended one. 
It was determined that 52.4% of all participants had high 
sodium intake.

In Table 5, HDL-C was shown negatively correlated with 
BMI and WHR (p<0.05). On the other hand, fasting plasma 
insulin level and HOMA-IR have a positive correlation with 
BMI, WHR and body fat% (p<0.05). Triglyceride levels were 
positively correlated with weight, BMI and WHR (p<0.05).
There was no significant relationship between physical 
activity levels and biochemical findings (p>0.05). In Table 
5, the HDL-C level has a negative correlation with total 
fatty acid and saturated fatty acid (SFA) intake (p<0.05). 
Omega-3 intakes of the participants were negatively 
correlated with fasting plasma insulin and HOMA-IR 
(p<0.05).

Table 4. Micronutrient intakes of the participants and their meeting conditions according to the TSFNG recommendations
Female (n=363) Male (n=59) Total (n=422)

Median (IQR) Below
N (%)

Above
N (%) Median (IQR) Below

N (%)
Above
N (%) p-value* Median (IQR) Below

N (%)
Above
N (%)

Vitamin A 
(mcg) 638.2 (566.7) 110 (30.3) 101 (27.8) 756.6 (910.0) 19 (32.2) 18 (30.5) X2=0.448

p=0.799 650.9 (598.8) 129 (30.6) 119 (28.2)

Vitamin D 
(mcg) 1.2 (1.8) 356 (98.1) 6 (1.7) 0.5 (1.9) 58 (98.3) 0 (0.0) X2=3.133

p=0.209 1.0 (1.8) 414 (98.1) 6 (1.4)

Vitamin E 
(mg) 16.9 (10.4) 75 (20.7) 113 (31.1) 19.9 (13.5) 9 (15.3) 29 (49.2) X2=7.384

p=0.025 17.2 (11.0) 84 (19.9) 142 (33.6)

Vitamin K 
(mcg) 264.2 (197.6) 7 (1.9) 326 (89.8) 262.2 (180.9) 2 (3.4) 48 (81.4) X2=3.600

p=0.165 263.6 (196.1) 9 (2.1) 374 (88.6)

Vitamin B1 
(mg) 0.6 (0.3) 265 (73.0) 3 (0.8) 0.7 (0.4) 36 (61.0) 1 (1.7) X2=3.688

p=0.158 0.6 (0.3) 301 (71.3) 4 (0.9)

Vitamin B2 
(mg) 1.0 (0.5) 59 (16.3) 74 (20.4) 1.1 (0.7) 13 (22.0) 10 (16.9) X2=1.339

p=0.512 1.0 (0.5) 72 (17.1) 84 (19.9)

Vitamin B6 
(mg) 1.0 (0.5) 143 (39.4) 18 (5.0) 1.1 (0.6) 15 (25.4) 4 (6.8) X2=4.275

p=0.118 1.0 (0.5) 158 (37.4) 22 (5.2)

Vitamin B12 
(mcg) 3.1 (2.7) 90 (24.8) 169 (46.6) 3.5 (2.4) 10 (16.9) 34 (57.6) X2=2.798

p=0.247 3.1 (2.7) 100 (23.7) 203 (48.1)

Vitamin C 
(mg) 61.2 (53.1) 178 (49.0) 47 (12.9) 62.6 (60.0) 29 (49.2) 8 (13.6) X2=0.022

p=0.989 61.2 (55.2) 207 (49.1) 55 (13.0)

Folate 
(mcg) 190.0 (100.5) 292 (80.4) 1 (0.3) 223.2 (133.1) 38 (64.4) 2 (3.4) X2=12.609

p=0.002 193.1 (104.1) 330 (78.2) 3 (0.7)

Sodium 
(mg) 3241.0 (1803.5) 33 (9.1) 184 (50.7) 3947.8 (2595.7) 6 (10.2) 37 (62.7) X2=3.734

p=0.155 3296.2 (1946.5) 39 (9.2) 221 (52.4)

Potassium 
(mg) 1707.0 (863.8) NA NA 1928.1 (854.6) NA NA - 1735.1 (864.3) NA NA

Calsium 
(mg) 560.1 (335.3) 239 (65.8) 3 (0.8) 532.5 (406.4) 39 (66.1) 0 (0.0) X2=0.493

p=0.782 559.5 (343.8) 278 (65.9) 3 (0.7)

Magnesium 
(mg) 217.8 (108.6) 162 (44.6) 10 (2.8) 242.6 (114.3) 32 (54.2) 3 (5.1) X2=3.334

p=0.189 221.3 (107.5) 194 (46.0) 13 (3.1)

Phosphor 
(mg) 903.1 (380.6) 18 (5.0) 164 (45.2) 1088.0 (479.0) 3 (5.1) 37 (62.7) X2=6.616

p=0.037 918.0 (410.2) 21 (5.0) 201 (47.6)

Iron (mg) 8.6 (4.2) 305 (84.0) 0 (0.0) 10.0 (4.9) 18 (30.5) 11 (18.6) X2=116.3
p=0.000 8.7 (4.3) 323 (76.5) 11 (2.6)

Zinc (mg) 7.5 (3.9) 144 (39.7) 12 (3.3) 9.7 (4.2) 13 (22.0) 5 (8.5) X2=8.951
p=0.011 7.7 (4.1) 157 (37.2) 17 (4.0)

* p-value for Pearson chi-square. Pearson's chi-square test was applied for the statistical significance of the difference between women and men who meet 
nutrient recommendations or not (above/below the recommendations). Abbreviations: IQR: Interquartile range, NA: none available. This abbreviation was 
used for data not in the TSFNG. "Below (%) and Above (%)" is used to indicate the percentage of respondents who are below and above recommendations.
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Table 5. Relationship between biochemical findings and anthropometric measurements, physical activity scores, energy and nutrient intake 
of the participants

Total cholesterol HDL cholesterol Glucose Insulin Triglyseride HOMA-IR

Anthropometry r p r p r p r p r p r p

Weight (kg) .024 0.624 -.295 0.001 -.070 0.152 .134 0.006 .137 0.005 .156 0.001

BMI (kg/m2) .055 0.256 -.227 0.001 -.072 0.138 .123 0.012 .148 0.002 .171 0.01

Waist/hip ratio .076 0.122 -.165 0.001 -.067 0.169 .231 0.001 .177 0.001 .229 0.01

Body fat percentage (%) .086 0.079 -.005 0.915 -.096 0.050 .199 0.001 .013 0.797 .162 0.001

Physical activity

MET score (MET – 
minutes/week) .016 0.739 -.083 0.090 .036 0.465 -.072 0.142 .027 0.582 .011 0.819

Energy, macro ve micro nutrients

Energy (kcal) -.012 0.805 -.050 0.301 .030 0.545 -.054 0.265 .036 0.465 .031 0.532

Protein (g) -.065 0.183 -.099 0.042 -.056 0.250 -.078 0.111 -.040 0.411 -.044 0.367

Protein (%) -.077 0.112 -.062 0.205 -.120 0.014 -.039 0.421 -.129 0.008 -.125 0.010

Fat (g) -.069 0.156 -.097 0.046 -.026 0.591 -.014 0.770 -.009 0.847 -.003 0.944

Fat (%) -.052 0.290 .019 0.695 -.044 0.366 .057 0.239 -.117 0.017 -.093 0.056

Carbohydrate (g) -.003 0.955 -.059 0.225 .048 0.325 -.033 0.501 .095 0.052 .088 0.070

Carbohydrate (%) .067 0.168 .016 0.749 .077 0.112 -.028 0.563 .141 0.004 .128 0.009

Fructose (g) -.004 0.928 -.065 0.184 .086 0.079 .080 0.100 .007 0.891 .031 0.529

Dietary fibre (g) -.083 0.090 -.124 0.011 .029 0.553 -.039 0.429 -.006 0.904 -.025 0.613

Cholesterol (mg) .017 0.727 -.025 0.613 -.070 0.151 -.023 0.640 -.186 0.000 -.168 0.001

Saturated fatty acids (g) -.080 0.100 -.116 0.017 -.059 0.227 .001 0.985 -.081 0.095 -.074 0.131

n-3 (g) -.017 0.733 -.028 0.561 -.087 0.075 -.022 0.657 -.147 0.002 -.136 0.005

n-6 (g) .068 0.160 .027 0.579 .033 0.500 .061 0.213 .050 0.310 .061 0.211

n-9 (g) -.030 0.539 -.024 0.627 -.026 0.600 -.013 0.796 -.074 0.131 -.061 0.210

Vitamin A (mcg) -.049 0.315 -.107 0.028 -.027 0.581 -.026 0.599 -.158 0.001 -.166 0.001

Vitamin D (mcg) .006 0.903 .029 0.547 -.019 0.692 -.036 0.467 -.088 0.072 -.085 0.081

Vitamin E (mg) -.052 0.285 -.124 0.011 .029 0.546 -.018 0.713 .080 0.231 .051 0.298

Vitamin K (mcg) -.011 0.815 -.018 0.712 -.022 0.657 .035 0.474 -.054 0.269 -.051 0.300

Vitamin B1 (mg) -.139 0.004 -.153 0.002 -.050 0.302 -.051 0.293 -.030 0.537 -.051 0.298

Vitamin B2 (mg) -.044 0.367 -.030 0.541 -.020 0.683 .003 0.953 -.104 0.033 -.096 0.050

Vitamin B6 (mg) -.133 0.006 -.108 0.026 -.044 0.363 -.031 0.520 -.013 0.794 -.029 0.546

Vitamin B12 (mcg) -.051 0.295 -.145 0.003 .022 0.651 -.*43 0.378 -.036 0.461 -.043 0.378

Vitamin C (mg) -.001 0.983 -.009 0.856 .024 0.630 .045 0.359 -.092 0.059 -.084 0.084

Folate (mcg) -.098 0.044 -.112 0.022 -.044 0.368 -.037 0.453 -.121 0.013 -.131 0.007

Sodium (mg) -.025 0.607 -.054 0.273 .042 0.393 -.010 0.840 .026 0.598 .030 0.545

Potassium (mg) -.109 0.025 -.114 0.019 -.015 0.765 -.038 0.438 -.027 0.574 -.047 0.337

Calsium (mg) -.011 0.820 .021 0.664 .027 0.579 .021 0.671 -.039 0.422 -.032 0.512

Magnesium (mg) -.117 0.016 -.145 0.003 .016 0.748 -.013 0.791 .011 0.829 -.004 0.936

Phosphor (mg) -.076 0.121 -.102 0.036 -.025 0.613 -.031 0.531 -.047 0.335 -.054 0.268

Iron (mg) -.095 0.051 -.165 0.001 -.001 0.982 -.064 0.187 -.038 0.438 -.054 0.267

Zinc (mg) -.054 0.266 -.137 0.005 .011 0.828 -.044 0.366 -.041 0.402 -.043 0.383

Spearmen correlation test. Abbreviations; BMI: Body mass index, HOMA-IR: Homeostatic model assessment of insulin resistance, MET: Metabolic equivalent task.
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consumptions, physical activity levels and anthropometric 
properties of university students were evaluated.

The fact that the majority of the participants (70.1%) 
were within the normal BMI range, according to WHO 
classifications, is similar to a study conducted with university 
students (10). However, in some studies, it was shown that 
the frequency of normal BMI is higher than in this study 
(20, 21, 22).In this study, the frequency of underweight 
women was higher than men, while the frequency of pre-
obese and obese individuals was found to be lower in female 
participants. Similarly, in a study in Spain, it was reported 
that the higher frequency of underweight, because of the 
recent increase in eating disorders and restrictive food intake 
behaviour in women (10).

In this study, body fat% was found to be 26.1% in women and 
16.1% men. In two studies with students studying on health, 
in one of them, the body fat% in women (24.1%) was found 
to be similar to this study (10), while it was observed to be 
lower (21.9%) in the other one. Unlike this study, a study with 
university students in Turkey reported that the average body 
fat% in women was 30% (23). The WHR of both men and 
women were higher than in various studies (23,24, 25, 26). 
In a study conducted with 968 participants in Brazil, a similar 
WHR was reported in men as in this study (27).

The frequency of women with a high level of physical activity 
was found to be lower than menin this study. Similarly, a 
study with 704 participants reported that 21.6% of women 
had a high activity level, while this frequency was 40.0% for 
men (28). It was determined that physical activity levels of 
studies with young adults using different physical activity 
measurement tools differ with this study (21,22, 29).

Anthropometric measurement results were found to be 
positively correlated with triglyceride and fasting plasma 
insulin levels while negatively with HDL-C levels. Similarly, 
Arizaga et al. (2018) found that BMI and body fat% were 
positively correlated with triglyceride levels (25). Likewise, 
in a study in Turkey showed that there is a significant 
relationship between BMI and triglyceride levels (23).In a 
study conducted to determine cardiovascular risk factors in 
students, it was reported that BMI and WHR were positively 
correlated with HDL-C, triglyceride and fasting plasma insulin 
levels (27). Similarly, a study showed that BMI was negatively 
correlated with HDL-C level and positively correlated with 
triglyceride, total cholesterol levels (30).

Although the frequency of IR, determined according to 
HOMA-IR, appears to be higher in women than men, it was 
observed that the difference was not significant. Similarly, a 
study reported that although the HOMA-IR value was higher 
in women, the difference was not significant (27). This study 
showed that there is a significant relationship between 
HOMA-IR level and anthropometric measurements. Similarly, 
de Carvalho et al. (2015) showed a positive relationship 
between HOMA-IR value and BMI, WHR in women, while a 
significant relationship was found withonly WHR in men (27).

Table 6. Relationship between anthropometric measurements of the 
participants and their energy, macro and micronutrient intakes

Body weight Body mass 
index

Waist-to-hip 
ratio

r p r p r p

Energy (kcal) .003 .945 -.064 .188 -.056 .255

Protein (g) .076 .121 .024 .624 .047 .336

Protein (%) .112 .021 .118 .015 .104 .032

Fat (g) .022 .654 -.023 .637 -.018 .708

Fat (%) .068 .161 .130 .008 .021 .672

Carbohydrate (g) -.074 .130 -.156 .001 -.067 .169
Carbohydrate 
(%) -.096 .049 -.155 .001 -.068 .166

Fructose (g) .000 .992 .005 .917 -.010 .831

Dietary fibre (g) -.042 .387 -.094 .054 -.153 .002

Cholesterol (mg) .105 .032 .085 .080 .037 .450
Saturated fatty 
acids (g) .036 .463 -.019 .698 -.046 .351

n-3 (g) .000 .989 -.021 .671 -.055 .262

n-6 (g) -.002 .973 -.040 .408 .080 .102

n-9 (g) .005 .920 -.060 .217 -.026 .592

Vitamin A (mcg) .080 .099 .070 .150 -.071 .144

Vitamin D (mcg) -.053 .278 -.044 .366 -.146 .003

Vitamin E (mg) .009 .849 -.039 .427 .033 .500

Vitamin K (mcg) -.059 .225 -.059 .230 -.096 .048

Vitamin B1 (mg) .027 .580 -.039 .426 -.052 .289

Vitamin B2 (mg) .044 .364 .003 .953 -.041 .398

Vitamin B6 (mg) -.007 .880 -.057 .246 -.048 .322

Vitamin B12 (mcg) .047 .335 .061 .213 .020 .675

Vitamin C (mg) .003 .951 .021 .666 -.046 .351

Folate (mcg) .021 .660 -.005 .914 -.104 .033

Sodium (mg) .054 .267 .040 .410 .025 .612

Potassium (mg) -.015 .754 -.042 .384 -.056 .255

Calsium (mg) .019 .695 .011 .829 -.027 .587

Magnesium (mg) .008 .864 -.040 .414 -.101 .038

Phosphor (mg) .042 .393 -.014 .781 -.030 .539

Iron (mg) .052 .282 -.017 .728 -.053 .275

Zinc (mg) .076 .120 .005 .911 .026 .588

Spearmen correlation test.

4. DISCUSSION

Various cardiometabolic risk factors such as obesity, increased 
BMI and high fasting plasma glucose levels constitute the early 
onset of chronic conditions in adulthood. So proper diet and 
adequate physical activity are of great importance in young 
adulthood (19). In this study, the biochemical findings, food 
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It was determined that more than half of the participants’ 
energy intake was below the recommendation when the 
food consumption was evaluated. Therefore, it was observed 
similarity with Turkey Nutrition and Health Survey 2019 
(TNHS 2019) in energy intakes. TNHS 2019 includes the data 
about the food consumption of the Turkish adults (18 years 
and over)(31). Similarly, in some studies with university 
students, it was reported that the energy intake was below 
the recommended (10, 23, 32).

This study showed that participants’ carbohydrate and 
dietary fibre intakes were lower than recommended while 
their fat intakes were high. It has been found that dietary 
fibre intakes are also below TNHS 2019 (31).The reason is that 
university students have widespread Western-style dietary 
habits. A high-fat, low-fibre diet, especially high intake of 
SFA, contributes to inflammation and lays the ground for 
various chronic diseases (33). Also, this study showed a 
positive correlation between total fat, SFA intake and total 
cholesterol level. Contrary to this, higher carbohydrate and 
lower fat intakes were reported in various studies (23, 32, 
34). Similarly, in a study evaluating compliance with the 
Mediterranean diet, university students’ dietary fibre intake 
was found to be below the recommended while SFA intake 
was high (35).

In this study, the polyunsaturated fatty acids (PUFA) of 
participants were found above the recommended, especially 
in females, similar to the TNHS 2019 data (31). Also, omega-3 
intake is negatively related to fasting plasma insulin level 
and IR. Cholesterol intakes above the recommended 
were observed significantly higher in men than in women. 
Epidemiological studies show that populations with high 
intakes of omega-3 fatty acids have a low cardiovascular risk. 
PUFA consumption is known to have anti-arrhythmic and 
cardioprotective effects (36). Correa-Rodriguez et al. (2018) 
showed that university students’ PUFA intake was similarly 
higher than the recommended. Besides, similar to this study, 
when the fatty acid profile of the diet was examined, SFA 
intake was reported higher than monounsaturated fatty acid 
intake (10).

The results also showed that the micronutrient content 
of the diet was generally insufficient. It was observed that 
the vitamins B1, B6 and folate intakes were also below the 
TNHS 2019 data (31). In a study in Turkey, the vitamins 
B1, B6 and folate intakes of the students were below the 
recommendations, other vitamins were taken adequately 
(37). In another study, it was also reported that folate intake 
was insufficient (38). Similarly, Hervás et al. (2018), evaluating 
the relationship between nutrition and bone health,showed 
that the calcium intake in university students did not meet 
the recommendations, although it was higher than this study 
(39). Unlike our study, in a study with the general Spanish 
population, 71.8% of the adults were had sufficient vitamin 
B1 intake (40). Vitamin C, one of the important antioxidants, 
is known to play a role in cholesterol metabolism as well as a 
cofactor in many biochemical reactions such as the synthesis 
of collagen, carnitine and catecholamines (41). B vitamins 

(especially B6, B12 and folate) are among the important 
regulators of homocysteine metabolism. Consuming foods 
rich in B vitamins or taking supplements reduces the risk 
of developing vascular diseases such as atherosclerosis 
and stroke by lowering the concentrations of circulating 
homocysteine (42). Nutrition is critical in the development 
and maintenance of bone mass, and adequate intakes of 
magnesium, calcium, vitamins C, D and K are essential for 
maintaining bone health.Inadequate and imbalanced diet 
seen in young adults leads to deficiencies in vitamin and 
mineral intake (39). Vitamin B1, which plays a role in energy 
metabolism and the growth and development of cells, is 
found richin foods such as bread, cereals, legumes, meat, 
liver, and fish (40). Therefore, based on our results, it is 
thought that insufficient intake of carbohydrate resulted in 
insufficient vitamin B1 intake.

Without gender difference, in this study, dietary intake of 
calcium, magnesium and zinc was shown to be insufficient. 
But intake of iron was observed to be below the recommended 
in only women. Similarly, Şanlıer (2005) reported that these 
minerals were below the recommended for both men and 
women, but phosphorus was taken above the recommended 
one. Also, iron intake was shown to be significantly higher 
in men than in women (23). Calcium plays anessentialrole 
in signal transduction in cells as well as bone health. 
Magnesium, which acts as a cofactor in many enzymatic 
reactions, has critical functions in muscle contraction, glucose 
utilization, synthesis of nucleic acids, fats and proteins (43). 
Similar to TNHS 2019 and Correa-Rodriguez et al. (2018), 
in this study, participants’ dietary sodium and phosphorus 
intake was found to be quite high (10, 31). It is known that 
high sodium intake,threatening cardiovascular health, is an 
independent risk factor for hypertension (44). Phosphorus, 
an important component of nucleic acids, plays an essential 
role in the structure of high-energy nucleotides and cellular 
signal transmission (43).

The limitations of this study can be explained that not 
addressing the effect of the living conditions of the participants 
on the outcome, taking a 24-hour dietary recall, not taking 
into account the plasma levels of vitamins and minerals while 
evaluating the dietary intake of micronutrients.

However, supporting this study with the biochemical findings 
of participants, making the anthropometric measurements 
by the researcher and the high number of participants can 
be considered as the strengths of this study.

5. CONCLUSION

This study emphasizes that factors such as inadequate 
and imbalanced diet, high BMI, WHR, body fat percentage 
have negative effects on the lipid profile; and these factors 
are associated with IR in young adults. It also shows that 
participants’total fat, SFA, sodium, phosphorus intakes 
were high; and carbohydrate, dietary fibre, vitamin D, folic 
acid, calcium, iron and zinc intakes were insufficient.For this 
reason, it is thought that developing nutrition strategies, 
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providing nutrition counselling, preventing nutrients 
deficiencies and creating balanced nutrition habits are 
needed to improve the nutrition habits of university students. 
The provision of education and counselling services, the 
development of campus facilities will ensure all students 
are physically active. Thanks to these facilities, positive 
changes are expected in the results of university students’ 
anthropometric measurements. Thus, they will be protected 
from cardiometabolic risks during the university period when 
lifestyle habits are acquired.
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