
Introduction

The prevalence of chronic or non-communicable disease 
is escalating rapidly around the globe. According to World 
Health Organisation estimates, by the year 2020, these dis-
eases will account for approximately three quarters of all 
deaths in the developing world (1). Obesity is a major risk 
factor for chronic diseases and plays a central role in ‘‘insulin 
resistance’’ or ‘‘metabolic’’ syndromes, which includes hyper-
insulinaemia, hypertension, hyperlipidaemia, type 2 diabetes 
mellitus, and an increased risk of atherosclerotic cardiovascu-
lar disease. Obesity that begins in childhood often precedes 
the hyperinsulinaemic state (2, 3). In this regard, a potentially 
emerging public health issue for all countries may be the in-
creasing prevalence of childhood obesity that leads to new 
cases of metabolic syndrome among children and young 
people, which in turn is likely to create an enormous socio-
economic and public health burden for all nations in the near 
future. However, little is known about the prevalence of meta-
bolic syndrome in young people because of the limited num-
ber of studies, the various definitions used, and the different 
age groups studied, which make comparisons difficult (4-6).

As in many countries, coronary artery disease and cere-

brovascular diseases are the leading causes of death in adults 
in Turkey. The fight against chronic diseases and primary pro-
phylaxis (prior to the onset of disease, prevention of disease 
by eliminating risk factors causing it) is important. In order to 
keep the risk factors under control, one must first determine 
the prevalence of risk factors and the protection of individu-
als at risk. In Turkey, the incidence of metabolic syndrome 
is 28% in men and 40% in women. It is obvious that these 
values are quite high; one in three individuals is known to 
carry the risk of metabolic syndrome (7-9). The prevalence 
of metabolic syndrome has doubled in Turkish children and 
adolescents over the last two decades. Findings indicate that 
there may be an increase in the future morbidity and mortality 
from cardiovascular disease, thrombosis, stroke, and diabetes 
mellitus in developing countries (10).

In light of all of this information, similar to other countries 
worldwide, Turkey is aware of the importance of metabolic syn-
drome. Good knowledge of the risks of metabolic syndrome 
and taking precautions against it are of vital importance to 
raise healthy generations. One of most important duties of 
health care professionals is to educate communities. For this 
reason, it is important that health care workers are made aware 
of the risk factors of metabolic syndrome during their training.
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ABSTRACT

Background: Metabolic syndrome is highly prevalent in the adult population worldwide. Education may play an important role in preventing metabolic 
syndrome in young adults, especially those who are attending university. Such adults are at a critical point in their lives and make their own lifestyle choices 
that can affect their future health. 

Aims: The aims of this study were to determine the metabolic syndrome risk levels of students from the Faculty of Health Sciences.

Study Design: Survey design study.

Methods: In a questionnaire developed by the researchers to collect data in accordance with the relevant literature, the scale of the risk of metabolic 
syndrome was assessed. A stepwise logistic regression analysis was performed to determine the risks. 

Results: Important risk factors for metabolic syndrome were found to be gender, weight gain, “stress eating” excessive amounts of food, sleeping for 
more than 8 hours a day, feeling tired after sleep, belonging to a divided family, and eating whilst working on the computer.

Conclusion: The students from the Faculty of Health Sciences, particularly because they are trained in the health sector, are expected to have more infor-
mation about the risk factors of metabolic syndrome, and take necessary precautions to prevent it.
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As in all other countries, awareness of the risk factors of 
metabolic syndrome in Turkey carries the highest importance 
in order to take precautionary measures. In particular, stu-
dents learning about the field of health should be aware of 
the risk factors of metabolic syndrome. Therefore, this study 
was planned to determine the metabolic syndrome risk levels 
of the students of the Başkent University Faculty of Health Sci-
ences. 

Material and Methods

A questionnaire was designed, consisting of 14 questions, 
to determine the risk factors of metabolic syndrome accord-
ing to literature review by the present researchers; this was 
implemented on students from the Başkent University Faculty 
of Health Sciences (7, 8, 11, 12).

Reliability analyses were performed for this study and 
Cronbach’s reliability coefficient (Cronbach’s alpha) was calcu-
lated as 0.887. This value demonstrates that the scale is reli-
able. 

The questionnaire was administered in two parts. The first 
part included questions about the socio-demographic char-
acteristics of the students, while the second part contained 
questions aimed to evaluate the risk factors of metabolic syn-
drome of the students. 

Sample and Data Collection
There are six departments and 813 students at Başkent 

University Faculty of Health Sciences. These are Nutrition and 
Dietetics, Physical Medicine and Rehabilitation, Nursing and 
Health Care, Health Care Management, Social Services, and 
Sports Sciences. Two hundred and ninety-three students from 
these six departments were included in the study by the sim-
ple random sampling method. A face-to-face interview was 
conducted by trained Nursing and Health Care students. Data 
on demographic characteristics, lifestyle choices, health sta-
tus, and medical history were collected using a standardised 
questionnaire. The differences between the departments are 
not taken into consideration in this study. 

Ethical consideration
This study was planned with the permission of Başkent 

University, Department of Academic Assessment Coordina-
tion. In addition, the information was collected with the in-
formed consent of the students.

Data Analysis
The data obtained were evaluated using the statistical 

package SPSS version 17.0 (SPSS for Windows, Chicago, IL, 
USA). The participants who gave positive responses to at least 
8 questions out of 14 were evaluated for the risk of meta-
bolic syndrome. A stepwise logistic regression analysis was 
performed to determine the risks (13). The aim was to estab-
lish the best model by using minimum parameters that could 
define the relationship between the best fitting and biologi-
cally reasonable dependent and independent variables. The 
goodness of fit of simulation model, calculated according to 

the method of classification table, accordingly, determined an 
accuracy of 76.8% of the final equation.

Results

Characteristics of the sample
Basic characteristics of relevant variables and lifestyle in-

formation are as follows: the mean age of the participants was 
21.13±2.20 years; among the students surveyed, 79.5% were 
female and 20.5% were male; the number of course hours per 
student per week was 3.8% less than 10 hours, 15.7% between 
10-20 hours, 51.5% between 20-30 hours, and 29% more than 
30 hours. Of the students surveyed, 78.2% stated experienc-
ing stress before an exam, while 21.8% did not. Fifty-seven 
per cent of the students reported eating more food when they 
are stressed, while the amount of eating did not change for 
43% of the students. The ratio of students who spend less 
than three hours per day in front of the computer was 69.3%, 
those who spend 3-6 hours was 25.3%, and those who spend 
over six hours was 5.5%. A ratio of less than 6 hours sleep per 
day was 15.4%, between 6-10 hours of sleep was 81.2%, and 
more than 10 hours sleep was 3.4%. The percentage of those 
who stated that they feel rested after sleep was 46.1% of the 
population, while 53.9% still reported feeling tired. The vari-
able rates on the type of family were as follows: those who live 
in a nuclear family, 84.3%; a large family, 13%; and those who 
live in a divided family, 2.7%. The proportion of students who 
reported not exercising at all was 43.7%; those who exercise 
for 1-2 hours per week was 37.5%; those who exercise for 3-4 
hours per week was 10.9%; those who exercise for 5-6 hours 
per week was 3.4%; and those who exercise for more than 
6 hours per week was 4.4%. The rate of students who have 
knowledge about the risks of metabolic syndrome was 27.6%, 
and those who reported a lack of knowledge was 72.4%.

Weekly rates were based on the frequency of eating fast 
food: the percentage of students who ate 7 meals per week 
was 72.4%; those who ate 7-14 meals a week was 22.5%, stu-
dents who ate 14-21 times a week was 3.4%; and 1.7% of the 
students ate fast food more than 21 times a week. Rates of 
students in the habit of eating while watching television was 
74.1% and 25.9% reported not doing so; 50.5% of students 
eat while using computers and 49.5% of them do not.

A stepwise selection of variables was used in this study. 
Any stepwise procedure for the selection or deletion of vari-
ables from a model is based on a statistical algorithm that 
checks for the “importance” of variables, and either includes 
or excludes them on the basis of a fixed decision rule. The re-
sults obtained by the stepwise logistic regression analysis are 
shown in Table 1. The constant term in the model is β

0 = 1.235 
and the chosen level of significance was p<0.05. When the p 
value for the test statistics was less than 0.05, it was concluded 
that the parameter was significant. 

Results of the logistic regression analysis are as follows.
As body weight increases, so does the risk of metabolic 

syndrome. Considering the interaction between gender and 
weight, males over 80 kilograms are at a higher risk of meta-
bolic syndrome than females. The risk of metabolic syndrome 
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for students who are under stress and eat excess food at the 
same time is four times higher than that of others. More than 
eight hours of sleep increases the risk of metabolic syndrome. 
Feeling tired after sleep causes a relatively higher risk of meta-
bolic syndrome compared to rested students after sleep. The 
risk of metabolic syndrome is higher for children of divided 
families. The risk of metabolic syndrome for people who eat 
food while working on the computer is 2.5 times higher than 
the others.

Discussion

The students of the Faculty of Health Sciences were evalu-
ated for risk factors of metabolic syndrome. As the number 
of hours per day spent in front of the computer increases, so 
does the risk of metabolic syndrome due to sitting motionless 
for a long period of time. Related to this situation, students 
whose course hours are higher than normal may be at higher 
risk of metabolic syndrome. This study’s findings are similar 
to the results of Rashidi et al. (14), who reported that medical 
university students in Iran are at risk of developing metabolic 
syndrome. Therefore, planning to increase physical activity 
and an adequate diet can be an important step towards reduc-
ing the prevalence of metabolic syndrome among students. 
The risk of metabolic syndrome for students who are under 
stress and eat excess food at the same time was higher than 
the others. Stress causes some people to eat less, but others 
to eat more. Epel et al. (15) evaluated that habitually eating 

more during stressful periods may be a risk factor for the de-
velopment of metabolic syndrome over time. As a result, 131 
medical students at Brown University, USA (55% women, and 
mean age 23.75±3.4), were asked to report their stress-eating 
tendencies during the baseline and two exam periods over 
one year (15). Also, Zellner et al. (16) evaluated that stress not 
only increases the consumption of food in stress-eaters but 
also moves consumption toward high calorie snack foods that 
are normally avoided, and away from healthier foods such as 
fruits. The subjects were 34 undergraduate student volunteers 
from Montclair State University. 

When the scale of the risk of metabolic syndrome was 
evaluated based on daily sleep time, it was found that suf-
ficient sleep reduces the risk ratio, but excess sleep increases 
that ratio. There are also studies evaluating the relationship 
between sleep duration and metabolic syndrome. In a com-
munity-based cross-sectional study of 1,214 Chinese people, 
the odds of having a metabolic syndrome increased by 45% 
in both short and long sleepers after adjustment of covari-
ates, compared to those sleeping for 7 to 8 h per night, and 
sleep duration was also associated with obesity (17). This 
finding is also similar to those found by Choi et al. (18). In the 
Korean National Health and Nutrition Survey, of the 4,222 
participants, those who slept <5 h and >9 h had an increased 
risk of developing metabolic syndrome. Gangwisch et al. (19) 
and Lam and Ip (20) found that short sleep duration could be 
a significant risk factor for diabetes. The association between 
long sleep duration and diabetes incidence is more likely to 
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                          95.0% CI for OR 
      OR 
 B SEM Wald df p (Odds Ratio) Lower Upper

Weight (40-60 kg.)   7.675 2 0.022   

Weight (61-80 kg.) -0.984 0.355 7.663 1 0.006 0.374 0.186 0.750

Weight (81+kg.) 0.355 1.266 0.079 1 0.024 1.701 0.059 8.380

Gender * Weight (40-60)   5.019 2 0.081   

Gender (Male) by weight (61-80) -2.810 1.555 3.265 1 0.033 0.060 0.003 1.269

Gender (Male) by weight (81+) 0.665 0.532 1.559 1 0.021 1.944 0.685 5.521

Eat more food when stressed out (Yes) 1.397 0.308 20.615 1 0.001 4.042 2.212 7.387

Sleep time per day (More than 8 hours) 1.361 0.416 10.677 1 0.001 4.256 2.113 7.580

To feel rested after sleep (No) -1.294 0.304 18.110 1 0.001 0.274 0.151 0.498

Type of family (Nuclear)   6.581 2 0.037   

Type of family (Large) -0.945 0.461 4.204 1 0.040 0.389 0.158 0.959

Type of family (Divided) 1.563 1.020 2.347 1 0.013 4.773 0.646 35.251

Eating while using computers (Yes) 0.934 0.297 9.893 1 0.002 2.545 1.422 4.555

Constant 1.235 0.498 6.147 1 0.013 3.440  

B: Logistic regression coefficient; SEM: Standard error of mean; Wald: Wald statistics; df: Degrees of freedom; p: p value; OR: Odds ratio; 
CI for OR: Confidence interval for odds ratio

Table 1. Logistic Regression Analysis to Determine the Risk of Metabolic Syndrome Variables



be due to some unmeasured confounder such as poor sleep 
quality.

When the body weight of males increases, so does the 
risk of metabolic syndrome. Huang et al. (21) reported that 
being overweight increased the risk for experiencing at least 
one component of metabolic syndrome by approximately 
three-fold among US College students with an average age of 
22.2±1.7 years. Thus, men in the age group of 17-26 who ac-
cumulate weight around the waist and abdomen are deemed 
to be more at risk of metabolic syndrome; this finding is com-
patible with the literature. Koziarska-Rościszewska et al. (6) 
evaluated that young men (mean age 24.9±2.69) are at great-
er risk than women (mean age 24.4±2.52) among the young 
adult students in Poland, whereas this tendency is reversed in 
elderly people. Age, level of education, and active lifestyle are 
of great importance in the context of risk of cardiovascular dis-
eases. Determining individuals at risk in the early stages allows 
the opportunity to correct the metabolic processes, optimise 
prevention activities (such as lifestyle modification), as well as 
improve health and life prognosis. Another study presented 
at the 2009 World Congress on Public Health found that the 
percentage of students of the Universidad Juárez Autónoma 
de Tabasco, México have metabolic syndrome due to risk fac-
tors during the earlier years (22). Generally, men had more risk 
factors than the women at this university. 

The risk of metabolic syndrome is higher for the children of 
divided families. Our finding is similar to those of Alciati et al. 
(23). The type of parental loss during childhood was found to 
be a significant predictor of metabolic syndrome (p = 0.012; 
OR for death 4.75, 95% CI 1.36-16.56; OR for separation 2.99, 
95% CI 1.15-7.79).

The habit of eating in front of the computer or television 
may increase the risk of developing metabolic syndrome. In 
these cases, the consumption of foods, particularly chocolate, 
potato chips, corn flakes, or similar junk food, is higher. It is 
thought that there is a significant correlation between meta-
bolic syndrome and the consumption of such junk foods. Our 
study had similar findings to the study demonstrating that 
obesity was observed in students having high calorie junk 
food at the Medical University in Karachi. The dietary habits 
and life style of medical students were not healthy; junk food 
and cola consumption was high, with a predominance of over-
weight and physical inactivity (24). Universities are an impor-
tant setting for the surveillance, prevention, and intervention 
of obesity and metabolic syndrome.

The results of the study support the need to continue 
screening for all metabolic syndrome criteria in young adults, 
especially in university students. One of most important du-
ties of health care professionals is to educate communities. 
For this reason, the students from the Faculty of Health Sci-
ences are expected to have more information about the risk of 
metabolic syndrome. As a sequel to this study, students may 
be compared to other faculties.
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