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Abstract  

The aim of this study is to examine the relationship between Type II diabetes risk factors and physical activity 

levels of female university students. Descriptive screening model and survey method were used in this study. 

Research data were obtained from the questionnaire form applied for demographic information, physical activity 

assessment questionnaire and Finnish Diabetes Risk Questionnaire. Height and weight values of the participants 

were obtained through the survey. A total of 200 students studying at Mersin University participated in the study. 

The obtained data were evaluated with an analysis program and descriptive statistics were used to evaluate the 

demographic characteristics of the participants. Shapiro-Wilk test was used for normality analysis of the data. 

Since the obtained data did not show normal distribution, the relationship between the variables was analyzed 

using Spearman correlation. As a result of the analysis, it was determined that there was a negative relationship 

between the physical activity levels of the students and diabetes risk factors. It was determined that there was a 

low level of relationship between type II diabetes risk factors and physical activity level (r=-0.139; p<0.05), a high 

level of relationship between type II diabetes risk factors and Body Mass Index (r=0.724; p<0.01), a high level of 

relationship between type II diabetes risk factors and waist circumference (r=737; p<0.01) and a low level of 

relationship between type II diabetes risk factors and sitting time (r=-0.229; p<0.01). According to the results of 

this study, it was determined that as the physical activity level decreased, the type II risk level increased, and as 

the body mass index, waist circumference and sitting time increased, the type II diabetes risk factors increased. As 

a result, it can be said that the type II diabetes risk factors decreased as the physical activity level of female students 

increased. In line with the results of this study, it is thought that it would be useful to examine healthy eating 

behaviors and physical activity level as diabetes risk factors. In order to increase awareness, comprehensive health 

education is needed to encourage type II DM prevention programs in universities and schools. 

Keywords: Diabetes Risk Factors, Female University Student, Physical Activity, Type II Diabetes 

 

INTRODUCTION 

Diabetes mellitus (DM) is a disease that develops as a result of complete or relative insufficiency of 

pancreatic insulin production or insulin ineffectiveness or structural defects in the insulin molecule, 

characterized by hyperglycemia, causing impairment in carbohydrate, protein and fat metabolism and 

leading to acute metabolic and chronic impairing complications (Bölükbaş et al., 2023; Ministry of 

Health, 2014). Today, diabetes is an increasingly important health problem all over the world due to its 

frequency and the problems it creates. 

With the rapid change in lifestyle, the prevalence of diabetes, especially type 2 diabetes, is increasing 

rapidly in all developed and developing societies. (Turkey Diabetes Program 2015-2020) The 

International Diabetes Federation (IDF) estimates that there are 425 million people with diabetes 
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worldwide as of 2017 and that this number will reach 628.6 million in 2045. The rate of people with 

diabetes worldwide is 8.8% and 9.9% of the world's population has impaired glucose tolerance (IDF 

2017).The main reasons for this increase are population growth, aging and the increase in obesity and 

physical inactivity as a result of lifestyle changes brought about by urbanization. It has been reported 

that the prevalence of type 1 diabetes has also increased in many societies and this increase is more 

pronounced in preschool ages. (Green et al., 1996) Type 1 diabetes mellitus (DM) is a chronic metabolic 

disease characterized by insulopenia and hyperglycemia that develops as a result of the ongoing 

autoimmune or non-autoimmune destruction of pancreatic beta cells involved in insulin production 

mediated by Th cells, which is common in childhood (Behrman, Kliegman and Jenson,2004). Impaired 

insulin secretion or insulin resistance underlies the development of Type 2 DM. For this reason, Type I 

diabetes is more difficult to treat (Laakso, 1996). 

The most important issue in the management of the disease is to ensure glycemic control. The most 

basic indicator in assessing glycemic control is the glycated hemoglobin (HbA1c) value. HbA1c, which 

reveals whether the disease is well managed, is measured as the last three-month indicator of the average 

glucose load in the blood. (Wong et al., 2010) With the introduction of insulin in the 1920s, physical 

activity has become an important method in managing Type I and Type II DM in addition to insulin 

therapy and diet (ACSM, 2014; Ministry of Health, 2014).  

Physical activity is defined as all kinds of physical movements performed by the contraction of skeletal 

muscles that require energy expenditure above the basal level (Thompson et al. 2009; Ardıç, 2014). 

Physical activity is a concept that includes all kinds of muscle movements and covers a wide range from 

daily life activities such as housework, walking, exercise, sports, dance and leisure time activities to 

various sports activities (Caspersen et al. 1994; Howley, 2001). Otherwise, an inactive lifestyle will 

occur. An inactive (sedentary) lifestyle negatively affects human and public health. Decreasing physical 

activity and turning into an inactive lifestyle increases the risk of obesity, chronary heart disease, non-

insulin-dependent diabetes, osteoporosis and some types of cancer (Baumgartner et al. 2003; Chasan-

Taber et al. 2002).  

Regular physical activity improves physiological, psychological and metabolic parameters and reduces 

the risk of chronic diseases and early mortality. It prevents bone, muscle and joint diseases and maintains 

a healthy life. Studies have shown that regular moderate physical activity can prevent the formation of 

cardiovascular diseases, prevent obesity, improve mood and increase life satisfaction (Akarsu et al. 

2023; Hayden and Allen, 1984; Bulut, 2013; Hsing et al. 1994; Heyward, 2006; Long, 1983; Tekin et 

al. 2009). In addition to reducing the risk of developing diabetes, exercise is considered to be an 

important factor together with diet and pharmacologic treatment in patients with diabetes (ADA, 2015). 

It is known that exercise reduces insulin resistance, increases the effect of insulin and glucose tolerance, 

has positive effects on lipid profile and blood pressure, and also helps weight loss and preservation by 

reducing cardiovascular risk factors (Colberg et al., 2010). With these effects of exercise, it is an 

important component in both prevention and treatment of diabetes. People with impaired fasting glucose 

and impaired glucose tolerance have a high risk of developing Type 2 diabetes. It has been reported that 

regular exercise delays and even prevents the risk of developing Type 2 diabetes in individuals with 

prediabetes (Albright et al., 2000). The aim of this study is to examine the relationship between type II 

diabetes risk factors and physical activity levels of female university students. Studies examining type 

II diabetes risk factors on university students are limited in number and have generally been applied in 

health departments (medical, nursing etc.) (Bülbül et al., 2020; Özkan, Taylan ve Çiçek, 2022). The 

application of this study to students studying at the faculty of sports sciences and the association with 

physical activity levels reveal the original value of this study. It is assumed that there is a relationship 

between physical activity levels and type 2 diabetes risk factors. 

In this study, it was aimed to examine the relationship between diabetes risk factors according to physical 

activity levels in female university students. 
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METHOD 

Study Group: In this study, descriptive survey model and questionnaire method were used. Random 

sampling method was used in this study. The sample group of this study consisted of 200 female students 

studying at Mersin University Faculty of Sports Sciences. 

Data Collection Tools: The research data were obtained with Demographic Information, Physical 

Activity and Diabetes Risk Assessment form. The height and weight information of the participants 

were obtained by questionnaire method. 

Physical Activity Assessment Questionnaire  

In our research, the short form FADA developed by Craig et al. (2003) and the Turkish validity and 

reliability (r=76) was used by Öztürk M. (2005). In FADA, it was taken as a criterion that physical 

activities should be performed for at least 10 minutes at a time. In the last 7 days with the questionnaire;  

 Duration (min) of vigorous physical activity (soccer, basketball, aerobics, fast cycling, weight 

lifting, load carrying, etc.).  

 Duration of moderate physical activity (light load carrying, cycling at normal speed, folk dances, 

dancing, bowling, table tennis, etc.) (min).  

 Duration of walking and sitting for one day (min). 

The total physical activity score (MET-min/week) was calculated by converting vigorous, moderate 

activity and walking times into METs corresponding to basal metabolic rate using the following 

calculations (Craig et al., 2003).  

 Walking score (MET-min/hf) =3.3 *walking time*walking days  

 Moderate vigorous activity score (MET-min/hf) = 4.0*duration of moderate vigorous 

activity*days of moderate vigorous activity  

 Vigorous activity score (MET-min/hf) = 8.0 duration of vigorous activity*days of vigorous 

activity,  

Total Physical Activity Score (METdk/hf) = Walking + Moderate activity + Vigorous activity scores.  

According to the total physical activity score, participants' physical activity levels were classified as 

“low, moderate and high”; 

Physical Activity Levels: 

 Low level: less than 600 MET-min/week.  

 Moderate level: between 600-3000 MET-min/week.  

 High level: above 3000 MET-min/week. 

 It was evaluated as. 

Finnish Diabetes Risk Questionnaire (FINDRISK):  

Nowadays, there are many tools available to assess diabetes risk in adults. FINDRISK, developed by 

the Finnish Diabetes Association within the scope of the Finnish Type 2 Diabetes Prevention Program, 

is a tool that can be easily used in daily practice for this purpose (Finland2003-2010). There are studies 

showing that the FINDRISK questionnaire, which is widely used in our country and recommended by 

the Turkish Society of Endocrinology and Metabolism, is useful in determining the risk of Type 2 

diabetes in the early period.  

In the evaluation made with this questionnaire, the risk of diabetes in the next 10 years is determined 

(TEMD2015).  In our study; Age (0, 2, 3 and 4 points), Body mass index (0, 1 and 3 points), Waist 

circumference (0, 1 and 3 points), Physical activity status (0 and 2 points), Frequency of vegetable and 

fruit consumption (0 and 2 points), History of antihypertensive treatment (0 and 2 points), History of 
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hyperglycemia (0 and 5 points), Family history of diabetes (0, 3 and 5 points). The scores corresponding 

to the participants' answers between 0 and 26 were summed and calculated. 

Analysis of Data: The data analysis of this study was carried out through a statistical program. For all 

the data obtained, the normality test of quantitative variables was first analyzed with the Shapiro-Wilk 

test. The distribution of the data was examined and it was determined that it did not show a normal 

distribution. Descriptive statistics were used for the demographic data of the participants. The 

relationships between variables were analyzed with Spearman correlation coefficient. Statistical 

significance was used as p<0.05. As a result of the correlation analysis, 0.0- 0.2=Very low level 

relationship, 0.2- 0.4=Low level relationship, 0.4- 0.6=Medium level relationship, 0.6- 0.8=High level 

relationship, 0.8- 1.0=Very high level relationship. 

 

RESULTS 

Table 1. Anthropometric Characteristics of Participants 

Variables N Minimum Maximum �̅�±SS 

Age (Year) 200 18 25 20,73±1,80 

Body Weight (kg) 200 44 101 70,22±13,36 

Height Length (cm) 200 151 180 163,49±6,09 

 

Table 2. Participants Physical Activity Averages 

Variables N Minimum Maximum �̅�±SS 

Physical Activity (MET) 200 148,50 15768,00 2681,68±2013,00 

It was determined that the participants had a mean physical activity of 2681.68±2013.00 (Table 2). 

 

Table 3. Physical Activity Levels of Participants 

Variables Physical Activity Levels N Percent (%) 

<600 Inactive 11 5,5 

600-3000 Minimal Active 120 60 

>3000- Very Active 69 34,5 

It was determined that 34.5% of the participants had an adequate level of physical activity (Table 3). 

 

Table 4. Body Mass Index Distribution of Participants 

Variables Physical Activity Levels N Percent (%) 

<18,5 Weak 8 4,0 

18,5-24,9 Normal 73 36,5 

25-29,9 Overweight 76 38 

30-34,9 I.Obese 31 15,5 

35-39,9 II. Obese 12 6,0 

It was found that 59.5% of the participants were overweight and obese (Table 4). 
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Table 5. Waist Circumference Measurements Of The Participants 

Variables Physical Activity Levels N Percent (%) 

<80 Normal 74 37 

80-87,99 Low Risk 70 35 

≥88 High Risk 56 28 

It was determined that 37% of the participants had normal waist circumference measurements, 35% 

were in the low risk group and 28% were in the high risk group (Table 5). 

 

Table 6. Diabetes Risk Distribution of Participants 

Risk Scores N 
Percent 

(%) 
Risk Categorization 

Probability of Type II 

Diabetes in 10 years (%) 

<7 99 49,5 Low 1 

7-11 64 32 Lightweight 4 

12-14 18 9 Middle 16 

15-20 15 7,5 High 33 

>20 4 2 Very High 50 

It was determined that 49.5% of the participants had low, 32% mild, 9% moderate, 7.5% high and 2% 

very high TIP II diabetes risk values (Table 6). 

 

Table 7. Relationship between Type 2 Diabetes Risk Factors and Physical Activity, Body Mass Index 

and Sitting Hours 

Independent Variables  TIP II Diabetes Risk 

Physical Activity 

r -0,139* 

p 0,049 

N 200 

Body Mass Index 

r 0,724** 

p 0,001 

N 200 

Waist Circumference 

r 0,737** 

p 0,001 

N 200 

Residence Duration 

r 0,238** 

p 0,001 

N 200 

It was determined that there was a low level relationship between Type II diabetes risk factors 

and physical activity levels (r=-0.139; p<0.05), a high level relationship with Body Mass Index 

(r=0.724; p<0.01), a high level relationship with waist circumference (r=737; p<0.01) and a 

low level relationship with sitting times (r=-0.229; p<0.01). According to these results, it was 

determined that Type II risk level increased as physical activity level decreased, and Type II 

diabetes risk factors increased as Body Mass Index, waist circumference and sitting times 

increased (Table 7). 
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DISCUSSION and CONCLUSION 

Type II diabetes is recognized as a general health problem worldwide. Although the positive effects of 

regular physical activity on health have been demonstrated by studies, sedentary living habits are 

increasing day by day and becoming an important public health problem.  

This study was conducted to examine the risk factors for Type II diabetes and physical activity levels of 

female university students. When Type II diabetes risk and physical activity level were examined, it was 

found that Type II diabetes risk level decreased as physical activity scores increased. The results of this 

study prove the positive effects of physical activity on health. 

According to the results of the study, the mean weekly energy consumption of female university 

students' physical activity levels calculated according to the International Physical Activity 

Questionnaire was found to be 2681.68±2013.00 MET-min/week. According to the survey results, 5.5% 

(n=11) of the subjects were inactive, 60% (n=120) were minimally active and 34.50% (n=69) were very 

active. In Göktan's study, 19.6% (n=59) of the subjects were inactive, 53.2% (n=162) were minimally 

active and 26.58% (n=80) were very active. Similar to our study results, 43% were minimally active and 

36.6% were very active in Öztürk's study (Öztürk, 2005). In a study conducted by Vural et al. on desk 

workers, 2249.62±2253 MET-min/week, 25.2% were found to be physically inactive, 48.9% had low 

physical activity level and 25.9% had sufficient physical activity level to protect their health (Vural et 

al., 2010).  

Many studies have shown that the risk of diabetes increases as body mass index increases (Tankova et 

al., 2001; Costa et al., 2013). In our study, it was found that the risk of diabetes increased significantly 

as body mass index increased. In addition, it was found that there was a relationship between TIP 2 

diabetes risk factors and physical activity levels, waist circumference and sitting time.  

Various national and international studies have shown that FINDRISK is valid, reliable and useful in 

determining the risk of prediabetes and diabetes mellitus (Lindström et al., 2003). The diabetes risk 

levels of the participants were evaluated with the FINDRISK scale and the mean age was 20.73±1.80 

years. In our study, 49.5% of the 200 participants had low risk, 32% had mild risk, 9% had moderate 

risk, 7.5% had high risk and 2% had very high risk. Similar to our study, in a study conducted by Arpacı 

et al. with 204 participants, 45.6% had low risk, 33.8% had mild risk, 11.3% had moderate risk, and 

7.8% had high risk (Arpacı et al., 2019). 

In a study conducted on university students, it was determined that although the majority of students 

had a family history of diabetes, their perception of diabetes risk was low (Khan et al., 2020). These 

findings indicate the need for health education that increases university students' awareness of the 

prevalence of type II diabetes, risk factors, and that it is a disease that can be prevented with healthy 

lifestyle behaviors. In their study conducted on nursing students, Özkan, Taylan, and Çiçek (2022) found 

that as the physical activity level of students increased, their type II diabetes risk scores decreased, 

parallel to our study findings. Physical activity is a critical factor in the prevention of type II diabetes. 

In a meta-analysis study examining 81 studies, it was shown that there was an inverse relationship 

between physical activity and the risk of type II diabetes, and that high levels of physical activity reduced 

the risk of type II diabetes by 35% (Aune et al., 2015). Similar to our study findings, in a study 

comparing the physical activity level and type II diabetes risk scores of 1093 students in Turkey, it was 

determined that the risk of diabetes decreased as the physical activity level increased (Çolak, 2015). 

There are some limitations to our study. First, the assessment of students' type II diabetes risk factors is 

based on subjective data. Therefore, it is possible that students' negatively perceived habits were not 

sufficiently reported. Second, since the fasting blood sugar levels of the participants could not be 

measured, the full sensitivity of the Finnish Diabetes Risk Score could not be estimated. It has been 

observed that the studies conducted on university students in Turkey were mostly conducted in health 

departments (nursing, medicine, etc.) and were associated with nutrition/healthy lifestyle behaviors. The 

strength of our study is that type II diabetes risk factors were examined in students with high physical 

activity levels at the faculty of sports sciences and were associated with physical activity. In addition, it 

is thought that this study will be useful in increasing students' awareness of type II diabetes risk factors. 



Akgidener, M., Akarsu Taşman, G., Yıldırım, İ. (2024). Investigation of the Relationship Between Type II Diabetes Risk 
Factors and Physical Activity Levels in Female University Students. IJPANH, 2(1), 9-16. 

 

 

  

15                                                                                                            International Journal Of Physical Activity, Nutrition and Health 

 

 

As a result, it was found that there was a negative relationship between type 2 diabetes and physical 

activity levels of female university students, type II diabetes level decreased as physical activity levels 

scores increased, and students with high physical activity levels scores had a lower risk of type II 

diabetes. In line with the results of this study, it would be useful to examine healthy eating behaviors 

and physical activity level as diabetes risk factors. To increase awareness, comprehensive health 

education is needed to promote type II DM prevention programs in universities and schools. Education 

programs should cover areas such as general information about type II DM, family risk factors, 

behavioral risk factors, management and treatment. 
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