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 Examination of Type 2 Diabetes Risk, Behavioural and Family Risk Factors, and 

Type 2 Diabetes Awareness in Healthcare Professionals Vocational School Students: The 

case of the Eastern Anatolian region of Turkey 

Sağlık Hizmetleri Meslek Yüksekokulu Öğrencilerinde Tip 2 Diyabet Riski, Davranışsal ve Ailesel Risk 

Faktörleri ve Tip 2 Diyabet Farkındalığının İncelenmesi: Türkiye'nin Doğu Anadolu Bölgesi Örneği 

İsmail KELEŞ1 , Aynur KOYUNCU2 ,  Ayla YAVA2  , Nermin OLGUN2    

ÖZ 

Bu çalışma, üniversite öğrencilerde tip 2 diyabet riskini, davranışsal ve ailesel risk faktörlerini ve tip 2 

diyabet farkındalığını araştırmak amacıyla yapılmıştır. Araştırma bir devlet üniversitesi öğrencilerine uygulanmıştır. 

Verilerin toplanmasında "bilgilendirilmiş onam formu", "sosyo-demografik özellikler ile ilgili sorular", "Finlandiya 

Tip-2 DM Risk Ölçeği (FINDRISK) ve Tip 2 diyabet farkındalık düzeyi ve davranışsal risk faktörleri ile ilgili 

sorular anketi" kullanılmıştır Analizlerde frekans ve yüzde hesaplaması, bağımsız gruplar t-testi ve tek yönlü 

ANOVA testi kullanılmıştır. Öğrencilerin FINDRISK ölçeği ortalamasının 6,16±3,66, Tip 2 DM hakkındaki 

farkındalık düzeyi ölçeği ortalamasının ise 14,63±3,62 olduğu belirlenmiştir. Ayrıca öğrencilerin FINDRISK 

ölçeğine göre belirlenen diyabet riski ile Tip 2 DM bilgi düzeyi arasında negatif yönde zayıf bir korelasyon vardır 

(r=0,038, p>0,05). Çalışmaya katılan öğrencilerin farkındalık düzeyi arttıkça diyabet riskinin azaldığı görülmüştür. 

Anahtar Kelimeler: Diyabet, Farkındalık, FINDRISK, Tip 2 diyabet, Üniversite. 

ABSTRACT 

This study was conducted to investigate the risk of type 2 diabetes, behavioral and familial risk factors, and 

awareness of type 2 diabetes in university students. The research was applied to students of a state university. In 

data collection, "informed consent form", "questions about social-demographic characteristics", "Finnish Type-2 

DM Risk Scale (FINDRISK) and Questions on type 2 diabetes awareness level and behavioral risk factors" were 

used. Frequency and percentage calculation, independent groups t-test, and one-way ANOVA test were used in the 

analysis. It was determined that the average of the FINDRISK scale of the students was 6.16±3.66 and the mean of 

the awareness level scale about Type 2 DM was 14.63±3.62. In addition, there is a weak negative correlation 

between the diabetes risk determined according to the Findrisk scale of the students and the level of knowledge of 

type 2 DM.(r=0.038, p>0.05). It was observed that the risk of diabetes decreased as the awareness level of the 

students participating in the study increased. 

Keywords: Awareness, Diabetes, FINDRISK, Type 2 diabetes, University. 
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INTRODUCTION 

Diabetes, one of the most serious and common chronic diseases of our time, is a life-

threatening, disabling and costly condition that causes complications and shortens life 

expectancy (1). Worldwide, more than half a billion people are living with diabetes, which 

means that more than 10.5% of the world's adult population currently has the disease (2). In 

Turkey, there are approximately 7 million people aged 20-79 with diabetes, which is about 15% 

of the total adult population (3). Diabetes is classified into four types: type 1, type 2, gestational, 

and other specific diabetes. Type 2 diabetes is the most prevalent, accounting for around 90% of 

all diabetes cases (4,5). Type 2 diabetes usually develops after the age of 30, and its incidence 

has been increasing in the last 10-15 years in people under the age of 30 due to obesity and 

sedentary lifestyles (6). As the genetic predisposition to type 2 diabetes increases, the disease is 

occurring in successive generations and at younger ages (1, 7). The International Diabetes 

Federation (IDF) classifies individuals who are overweight or obese, have an unhealthy diet, a 

sedentary lifestyle and/or a family history of diabetes as being at high risk for type 2 diabetes (4). 

Diabetes is a serious chronic disease that occurs when the pancreas does not produce enough 

insulin or the body cannot use the insulin it does produce effectively (6). Prediabetes develops 

before diabetes. During prediabetes, insulin resistance and first-phase insulin failure occur (8). 

The transition from prediabetes to type 2 diabetes can be delayed or prevented with the right 

lifestyle changes and pharmacological treatments (9). The Finland Diabetes Prevention Study is 

one of the first controlled, randomised trials to show that type 2 diabetes is preventable by 

lifestyle intervention (9, 10). Knowledge and awareness of type 2 diabetes are also important for 

behaviour change (11). For example, it has been reported that raising awareness of type 2 

diabetes may be a very important factor in the long-term prevention of type 2 diabetes (12). In 

addition, research shows that addressing modifiable risk factors such as obesity, diet and 

physical inactivity can delay the onset of the disease (13). The cornerstone of managing type 2 

diabetes is a healthy lifestyle, which includes a healthy diet, regular physical activity, not 

smoking and maintaining a healthy body weight (6). Over the past three years, the coronavirus 

pandemic has affected the lifestyles of young people, leading to more inactive lifestyles and 

unhealthy diets. Behavioural change and awareness of lifestyle changes are therefore very 

important in type 2 diabetes (12, 14). In many studies, the presence of diabetes risk and a low or 

moderate level of awareness cause problems in the diagnosis and treatment of diabetes. (11-13, 

24-26, 36)  

The purpose of this study was to investigate the risk of type 2 diabetes, behavioral and 

family risk factors, and type 2 diabetes awareness among students at the vocational school of 

health services.  

Research questions 

1. What is the risk of students developing type 2 diabetes? 

2. Do students have behavioral and familial risk factors? 

3. What is the awareness level of students about type 2 diabetes? 

4. Is there a relationship between behavioral and familial risk factors and awareness 

situations? 

MATERIALS AND METHODS  

Research type 

This study was conducted in the descriptive type. 
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The universe and sample of the research 

The universe of the research consisted of 1800 students studying at the vocational school 

of health services a state university in Turkey. The sample of the study consisted of 331 students 

who agreed to participate in the study without sampling. 

Data collection tools 

Personal information form: This form; consists of a total of 10 questions consisting of 

questions such as gender, age, class, health insurance, income level, exercise status, chronic 

disease status and smoking. 

Finland type-2 Diabetes Mellitus (DM) risk scale (FINDRISK): The FINDRISK scale 

consists of eight questions, developed by Tuomilehto and Lindström in 1987 and validated in 

1992, to identify participants at risk for Type-2 DM without any laboratory test. The sensitivity 

of the score was calculated as 81% and the selectivity as 76%. (15). In our country, it is also 

recommended by the Turkish Endocrinology and Metabolism Association and the Diabetes 

Nursing Association (6). On the other hand, FINDRISK scale score scores were evaluated as 10-

year type-2 diabetes risk as "low < 7 points, Mild = 7-11 points, Moderate = 12-14 points, High 

= 15-20 points, Very high ≥ 20 points". And according to the aforementioned score result, the 

minimum score is "0" and the maximum score is "26". The internal consistency coefficient of the 

FINDRISK scale, as measured by Cronbach's alpha, was found to be 0.830 in this study.  

Questions on type 2 diabetes awareness level and behavioral risk factors: This 

questionnaire consists of 25 questions and each correct answer is evaluated as 1 point. Those 

who answered no to eight questions (1, 3, 6, 8, 14, 20, 23, and 24) and answered yes to the other 

questions were considered to have answered the questions correctly, and the correct answers 

were evaluated as "1" point and the total score was calculated. Categorization of participants 

according to DM knowledge score: Those who score less than or equal to 10, those who do not 

have awareness. Those who score between 11 and 15 are those with awareness. Those who 

scored between 16 and 25 were grouped as those with high awareness. The questionnaire 

prepared by the International Diabetes Federation (IDF) in Dinççağ et al. (2017) was prepared 

with modifications (12). In this study, the Cronbach's Alpha coefficient of the scale was found to 

be 0.902. 

Data collection and analysis 

Between 16.03.2022 and 30.03.2022, the research was applied to students at an Eastern 

Anatolia state university by e-mail with a link to a Google forms-created form. In data collection, 

"informed consent form", "Personal information form", "Finland Type-2 DM Risk Scale and 

Type 2 diabetes awareness level, and questions about behavioral risk factors questionnaire" were 

used. The study's inclusion criteria comprised students from the vocational school of health 

services who agreed to participate. Students outside the vocational school of health services and 

those who refused to participate were excluded. The data of the study were evaluated using the 

SPSS 23 program. Descriptive statistical methods (Frequency, Percentage, Average, Standard 

deviation) were used to evaluate the study data. T-Test and one-way analysis of variance 

(ANOVA) tests were used to indicate the differentiation of the students' opinions in terms of 

sociodemographic variables. Post-hoc tests were used to determine the source of a multi-

significant difference between groups. In addition, the comparison was made with the Chi-square 

test in the data compared. The confidence interval was 95% and the significance level was 0.05. 

Correlation analysis was performed to determine the relationship between the two variables. 

When evaluating correlation strength in this study, the following ranges were used as references: 

very weak correlation (r = 0–0.25), weak correlation (r = 0.26–0.49), medium correlation (r = 

0.50–0.69), strong correlation (r = 0.70–0.89), and very high correlation (r = 0.90–1.0) (16). 
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Ethical approval 

Before starting the study Iğdır University Scientific Research and Publication Ethics 

Committee approved with the date 14.03.2022 and the number E-37077861-200-62170. The 

students who will participate in the research were informed about the purpose of the research, the 

method, the time they will allocate for the research, the fact that participating in the research 

would not cause any harm and that participation was completely voluntary, and their permission 

was obtained. 

Limitations of the research 

The study is limited to the participation of Iğdır University health services vocational 

school students, their education about DM and the qualifications measured by the scales used. 

RESULTS AND DISCUSSION 

Analysing Table 1, the mean age of the students participating in the study was 21.60±2.31 

years, the body mass index was 22.32±3.22, the mean waist circumference was 77.20±12.17 cm, 

67.2% of the students were older than 21 years and 70.2% were of ideal weight. There were 

62.7% female students, 90.7% had no chronic diseases, 63% were in their second year and 

73.8% had no family history of diabetes. Although 56.6% of the study participants have a poor 

economic situation, 54.5% do not have health insurance. In addition, 68.1% did not smoke and 

70.5% did not exercise regularly or irregularly.  

Table 1. Comparison of FINDRISK and Type 2 DM awareness levels with average scores according to 

students' introductory characteristics (N=331)  

 N % 
FINDRISK 

Mean ± Sd 

Test 

 
p 

Type 2 DM 

Awareness 

Mean ± Sd 

Test p 

Age Group ( Average age: 21,60±2,31) 

20 and under years 

21 and above years 

108 

223 

32,8 

67,2 

5,84±3,37 

6,31±3,79 
t=1,099 p>0,05 

15,59±4,10 

14,16±3,29 
t=3,402 p<0,05 

Body mass index groups ( Average BMI: 22,32±3,22 ) kg/m2 

Weak 

Ideal weight 

Overweight 

37 

233 

61 

11,1 

70,4 

18,4 

4,89±2,97 

5,49±3,12 

9,48±4,08 

F=38,08  p<0,05 

14,82±3,98 

14,70±3,67 

14,26±3,27 

F=0,410 p>0,05 

Gender 

Female 

Male 

207 

124 

62,5 

37,5 

5,58±3,29 

7,13±4,03 
t=3,802 p<0,05 

14,51±3,47 

14,83±3,88 
t=0,770 p>0,05 

Chronic disease of statement 

Yes 

No 

31 

300 

9,4 

90,6 

7,48±4,72 

6,02±3,51 
t=1,674 p>0,05 

14,83±4,13 

14,61±3,58 
t=0,292 p>0,05 

Class  

1.  Class 

2.  Class 

122 

209 

36,9 

63,1 

6,35±3,69 

6,05±3,64 
t=0,730 p>0,05 

16,13±4,00 

13,75±3,08 
t=6,047 p<0,05 

Diabetes Diagnosis in Family 

Yes 

No 

86 

245 

26,0 

74,0 

8,97±3,39 

5,18±3,22 
t=9,027 p<0,05 

14,06±3,78 

14,83±3,56 
t=1,643 p>0,05 

Social security 

Yes 

No 

151 

180 

45,6 

54,4 

6,01±3,95 

6,29±3,40 
t=0,698 p>0,05 

14,47±3,70 

14,76±3,58 
t=0,722 p>0,05 

Income status 

Income less than expenses 

Income expense balances 

187 

122 

56,5 

36,9 

6,27±3,35 

6,23±4,13 
F=1,594 p>0,05 

14,96±3,74 

14,03±3,19 
F=2,692 p>0,05 
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Income higher than expenses 22 6,6 4,82±3,20 15,12±4,55 

Regular exercise status 

Irregular/not 

1 day a week 

3 days a week 

Doing every day 

233 

43 

25 

30 

70,3 

13,0 

7,6 

9,1 

6,50±3,73 

5,49±3,01 

4,60±3,40 

5,80±3,80 

F=2,799 p<0,05 

14,52±3,50 

14,75±3,50 

13,49±3,14 

16,23±4,68 

F=2,885 p<0,05 

Smoking status 

Smoker 

Non-smoker 

Quit smoking 

90 

226 

15 

27,2 

68,3 

4,5 

5,49±3,01 

4,60±3,40 

5,80±3,80 

F=2,443 p>0,05 

15,91±4,31 

14,20±3,26 

13,46±2,59 

F=8,359 p<0,05 

%: Percent, N: Number, Sd: Standard deviation, F: One-way anova, t: Independent sample test,  p = 0,05 

When the FINDRISK scores and Type 2 DM awareness scores of the students are 

examined; While the FINDRISK score did not show a significant difference according to age, 

class, and smoking variables (p>0.05), it was found that Type 2 DM awareness scores were 

higher in students under the age of 20, 1st year students and smoking students and showed a 

statistically significant difference. (p<0.05).  

In addition, the students' body mass index, gender variable, and those with a family history 

of diabetes; While Type 2 DM awareness score did not show a significant difference (p>0.05), 

FINDRISK scores were found to be higher in overweight, male students and students with a 

family history of diabetes, with a statistically significant difference (p<0.05). 

When the FINDRISK scores and Type 2 DM awareness scores are examined according to 

the regular exercise status of the students; It was found that the FINDRISK score was higher in 

students who exercised irregularly or could not, and showed a statistically significant difference. 

In addition, Type 2 DM awareness scores were found to be higher in students who exercised 

every day and showed a statistically significant difference (p<0.05). There was no statistically 

significant difference between FINDRISK score and Type 2 DM awareness scores according to 

the chronic illness, social security and income status (p>0.05) (Table 1). 

Table 2.  Awareness levels of students about Type 2 DM (N=331) 

Awareness mean score: Mean±Sd:14,63±3,62 

Awareness levels n % Mean±Sd Test /p 

Unaware 31 9,4 10,35±0,33  

F=486,113 

 p<0,05 
Awareness 202 61 13,01±1,37 

With high awareness 98 29,6 19,32±2,72 

%: Percent, N: Number, Sd: Standard deviation, F: One-way anova(post-hoc Tukey); p = 0,05. 

The mean score of the awareness questionnaire about type 2 DM risk factors of the 

students was determined as 14.63±3.62. (Table 2). It was found that 61% of the students had 

type 2 DM risk awareness, 9.4% had no awareness and 29.6% had a high level of awareness, the 

average scores of the students with high levels of awareness about type 2 DM risk factors were 

high and the difference was statistically significant. (p<0.05) 

Table 3. Students' risk level of type-2 diabetes according to FINDRISK scale score and ten-year risk 

status (N=332) 

Total score n % Degree of risk 10 year risk 
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%: Percent, N: Number, Sd: Standard deviation, min: Minimum, max: Maximum 

 

When the risk of type-2 diabetes was evaluated according to the FINDRISK scale score 

results of the students; It is seen that 62.5% are in the low-risk group, 29.9% are in the mild risk 

group, 4.8% are in the medium-risk group and 2.7% are in the high-risk group. In addition, the 

average FINDRISK score of the participants was found to be 6.16 ± 3.66 (Min:0 points, Max:19 

points) (Table 3). 

Table 4. Comparison of students' awareness levels about Type 2 DM according to familial and 

behavioral risk factors 

 

Awareness levels 

Test 

P 
Unaware Awareness 

With high 

awareness 

Family and behavioral risk factors n % n % n %  

Who has a diagnosis of diabetes in the 

family 

No 2 1 121 58,7 83 40,3 

 

   = 11,684 

p<0,05 

1st degree 

relative 
1 1,6 47 73,4 16 25 

2 st degree 

relative 
3 4,9 43 70,5 15 24,6 

Exercising/not exercising at least 30 

minutes a day 

exerciser 
2 1,9 71 68,9 30 29,1 

   = 1,871 

p>0,05 
non-exerciser 4 1,8 140 61,4 84 36,8 

The condition of consuming vegetables, 

fruits or brown bread daily 

consuming every 

day 1 1,9 36 66,7 17 31,5 
   = 0,251 

p>0,05 not consuming 

every day 5 1,8 175 63,2 97 35 

%: Percent, N: Number, p = 0,05,   Chi-square tests 

When the awareness levels of the students according to familial and behavioral risk factors 

were examined, there was a statistically significant difference between the awareness level of 

Type 2 DM and familial risk factors (p<0.05), but there was no statistically significant difference 

between the level of awareness of type 2 DM and behavioral risk factors.(p>0.05) (Table 4). 

29.1% of students with a high level of awareness about type 2 DM, 68.9% of students with 

sufficient levels of awareness, and 1.9% of students with insufficient awareness levels stated that 

they regularly exercise for 30 minutes every day. In addition, 1.6% of those with a family 

diagnosis of diabetes have insufficient diabetes-related awareness level, 73.4% have sufficient 

awareness level and 25% have a high awareness level (Table 4). 

(<7) 207 62,5 Low (%1) (1/100) 

7-11 99 29,9 Light (%4) (1/25) 

12-14 16 4,8 Middle (%16) (1/6) 

15-20 9 2,7 High ( %33) (1/3) 

(>20) - - Very high (%50) (1/2) 

FINDRISK score:  Mean±Sd :6,16±3,66 (min:0  score , max:19  score ) 
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Table 5. The relationship between students' diabetes risk level and their level of awareness about Type 

2 DM 

 

Awareness Score: (Mean±Sd:14.63±3.62) 

 

 *r P 

FINDRISK score: 

(Mean±Sd:6.16±3.66)                                     
-,038 ,491 

 

Awareness Level 

Test 

P 

Unaware Awareness With high awareness 

FINDRISK level 

Low 

Light 

Middle 

High 

n % n % n %  

1

6 
51,6 

1

3

0 

64,4 61 62,2 

Pearson Ki kare= 4,633 

p>0,05 

1

1 
35,5 

5

8 
28,7 30 30,6 

2 6,5 8 4,0 6 6,1 

2 6,5 6 3,0 1 1,0 

%: Percent, N: Number,  r=correlation analysis 

According to the FINDRISK scores of the students and whether their level of knowledge 

about type 2 DM showed awareness, Pearson correlation and chi-square test were examined 

(Table 5). There is a weak negative correlation between diabetes risk and type 2 DM information 

level determined according to the FINDRISK scale (r=0.038, p>0.05).  

Worldwide, one in 10 adults is currently living with diabetes. In addition, half of people 

with diabetes are unaware of their condition. The prevalence of diabetes in the world population 

has increased from 151 million (4.6%) in 2000 to 537 million (10.5%) today. Unless significant 

action is taken to address the problem, it is expected to reach 783 million (12.2%) by 2045 (4, 

17). Therefore, our study was based on the investigation of type 2 diabetes risk, behavioural and 

familial risk factors, and awareness of type 2 diabetes in young adults, especially students of the 

vocational school of health services.  

In our study, it was determined that 62.5% of the participants were in the low-risk group 

according to their ten-year risk status and 60% were DM aware according to the Type-2 DM 

awareness level. Similarly, in research conducted in our nation and worldwide, there are studies 

in which participants' ten-year risk status is low although their awareness levels are sufficient or 

high (7, 12, 18-23). Furthermore, contrary to our results, there are several national and global 

research in the literature suggesting that the risk of diabetes is high and awareness levels are low 

(11, 24-27).  

All of these studies suggest that in our study, students who study in the departments of the 

vocational school of health services, attend diabetes courses, and have a normal body mass index 

have a low 10-year risk status and awareness of diabetes. 

When the FINDRISK scores and type 2 DM awareness scores were examined according to 

the students' regular exercise status, it was found that the FINDRISK score was higher in 

students who exercised irregularly or could not exercise and showed a significant difference. It 
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was also found that Type 2 DM awareness scores were higher in students who exercised every 

day and showed a significant difference (p<0.05). 

In similar studies, it is stated that regular exercise reduces the risk of DM (7, 25, 28-31). 

On the contrary, it is stated that not exercising regularly or being inactive has a high risk of DM 

(32-34).  As a result, we believe that the studies in the literature are similar to our study in terms 

of the students' regular exercise status and that this is related to the fact that our students have 

high levels of diabetes awareness and that the students exercise regularly in other studies. 

While the Type 2 DM awareness score of the students did not show a significant difference 

in those with diabetes in their family, it was found that the risk of diabetes was higher in those 

with diabetes in their family according to FINDRISK scores and showed a significant difference 

(p<0.05). Similarly, studies have shown that those with a family history of DM have a level of 

awareness of type 2 DM (7, 19, 35, 36). In addition, studies have found that participants with a 

family history of DM exhibit better knowledge scores than those without a family history of DM 

(13, 26, 27, 34). 

When FINDRISK scores and Type 2 DM awareness scores of students were investigated 

according to gender variables, while the Type 2 DM awareness score did not indicate a 

significant difference, FINDRISK scores were found to be higher in males and indicated a 

significant difference (p<0.05). In the studies conducted with university students, it was 

determined that female students had better diabetes awareness than male students (7, 37-39). 

Also, it was shown that the risk of type 2 diabetes is higher in males than in females (40). In 

contrast to our study, Çoşansu et al. (33) in his study, it was found that women's diabetes risk 

scores are higher and more significant than men's (33). In this study, we believe that male 

students have a higher DM risk status because female students practice healthy lifestyle habits, 

have a lower Body mass index, and have a lower waist circumference. In addition, there was no 

significant relationship between health insurance, income status and chronic disease status in our 

study. 

There is a weak negative correlation between diabetes risk determined by the Fındrisk 

scale and type 2 DM knowledge level (r=0.038, p>0.05). That as the awareness level of students 

increases, the risk of diabetes decreases. Similarly, in Osman's (7) study, there is a high, positive, 

and statistically significant relationship between diabetes risk as determined by the Findrisk scale 

and type 2 diabetes information level, and as the diabetes risk of students increases, the level of 

awareness increases (7). In addition, in the literature review, no other study was found that 

determined the relationship between diabetes risk determined according to the Fındrisk scale and 

type 2 DM awareness level. We believe that the decrease in the risk of diabetes is attributable to 

the fact that the students in our study are students of the vocational school of health services and 

take courses about diseases every semester.  

CONCLUSIONS AND RECOMMENDATIONS

In this study, which was conducted to evaluate the relationship between type 2 DM risk, 

behavioral and familial risk factors and awareness levels in health services vocational school 

students; it was determined that approximately 60% of the students had a low diabetes risk status 

and had awareness about diabetes. According to these study results, we believe that to determine 

the ten-year diabetes risk status and Type-2 DM awareness without any invasive intervention 

with the Findrisk scale, diabetes health education should be provided in all education periods, 

and individuals should be aware of the situation at a very early stage of their lives. 
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