
Diabetes Risk Assessment and Awareness in a University 
Academics and Employees

Type 2 diabetes is a rapidly growing global health prob-
lem. The incidence of diabetes varies depending on 

age, gender, race, nutritional habits, genetic characteristics, 
and environmental factors.[1,2]

Turkey ranks third with diabetes frequency among Euro-
pean countries.[3] In the Turkish Diabetes Epidemiology 
Study-I and -II performed 10 years apart, the prevalence of 
diabetes and prediabetes was found to be increased from 
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some non-invasive measures such as the Finnish Diabetes Risk Score (FINDRISK) Scale have been developed and are generally 
recommended for screening of people, particularly those with a high risk of diabetes. However, the screening of the university 
employees including academics with FINDRISK scale has not been performed so far. Therefore, in this study, we intended to assess 
the risk of diabetes by FINDRISC among the academics and other employees of a university as well as to make diabetes awareness 
among them.
Methods: 442 subjects were included in this study. “Diabetes awareness meetings” were organized, posters with awareness themes 
were displayed and brochures were distributed to academics and employees of our university. The FINDRISK was used for diabetes 
risk assessment. Participants’ height, weight, waist circumference, and body mass indexes were measured and were recorded.
Results: The mean age of the participants was 36.76±9.05. About 62%, 67%, and 32% of the participants were females, married, 
and academic staff, respectively. The mean waist circumference and body mass index of the participants were 84.71±14.49 cm and 
26.8±4.91 kg/m2, respectively, and the median FINDRISK score was 7 (3–10). The 10-year risk of developing diabetes, assessed by 
FINDRISK score was very high and high, moderate, mild, and low in 8, 10.6, 32.4, and 43.9% of the participants, respectively. Signifi-
cant differences were found between FINDRISK scores according to gender, age, marital status, smoking status, and occupational 
positions of the participants (p<0.001 for all parameters). However, the FINDRISK scores of the academics were significantly higher 
than in other groups.
Conclusion: Our study results suggest that the 10-year risk of developing diabetes is higher in academics compared to the other 
employees. Therefore, to raise awareness among people, diabetes prevention training is of paramount importance, regardless of 
the education levels of the people, to prevent or delay the development of diabetes.
Keywords: Diabetes; FINDRISK; obesity.

Please cite this article as ”Yildiz T, Zuhur S, Zuhur SS. Diabetes Risk Assessment and Awareness in a University Academics and Employees. 
Med Bull Sisli Etfal Hosp 2021;55(4):524–531”.

 Tulin Yildiz,1  Senay Zuhur,2  Sayid Shafi Zuhur3

1Tekirdag Namik Kemal University, Highschool for Health Sciences, Tekirdag, Turkey
2Department of Diabetes Education, Tekirdag Namik Kemal University Training and Research Hospital, Tekirdag
3Department of Endocrinology and Metabolism, Tekirdağ Namık Kemal University, Tekirdağ, Turkey

Abstract

DOI: 10.14744/SEMB.2021.84770
Med Bull Sisli Etfal Hosp 2021;55(4):524–531

THE MEDICAL BULLETIN OF

SISLI ETFAL HOSPITAL

Address for correspondence: Sayid Shafi Zuhur, MD. Tekirdag Namik Kemal Universitesi, Endokrinoloji ve Metabolizma Bolumu, Tekirdag, Turkey
Phone: +90 282 250 50 50 E-mail: zuhur744@gmail.com

Submitted Date: February 09, 2021 Accepted Date: March 18, 2021 Available Online Date: December 29, 2021
©Copyright 2021 by The Medical Bulletin of Sisli Etfal Hospital - Available online at www.sislietfaltip.org
OPEN ACCESS  This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

Original Research

https://orcid.org/0000-0002-4981-6671
https://orcid.org/0000-0002-5156-7387
https://orcid.org/0000-0001-8084-848X


525Yildiz et al., Diabetes Risk in a University Employees / doi: 10.14744/SEMB.2021.84770

7.2% and 6.7% to 13.7% and 13.9%, respectively. On the 
other hand, 45% of patients with diabetes were not aware 
of their disease.[4,5]

Many of the risk factors associated with type-2 diabetes are 
preventable and manageable. The frequency of type-2 dia-
betes can be reduced or its occurrence can be delayed by 
taking and maintaining the necessary measures.[6] Preven-
tion of type-2 diabetes in healthy individuals is important 
not only for decreasing the risk of microvascular and mac-
rovascular complications but also for improving the quality 
of life, decreasing the economic burden of the disease, and 
minimizing the physical, psychological, and social impact 
of the disease as well.

Although there is no global screening recommendation 
for type-2 diabetes, each country runs diabetes screening 
programs, taking into account their health indicators.[7] 
The International Diabetes Federation (IDF) suggests that 
people at high risk for diabetes should first be identified 
using diabetes risk assessment tools such as the Finnish 
Diabetes Risk Score (FINDRISK) followed by biochemical 
analysis for diabetes.[8] The FINDRISK has been developed 
as a result of a community-based cohort study in Finland 
in 2003 and is one of the detection tools that determine 
diabetes risk in adults by estimating the 10-year incidence 
of diabetes. FINDRISK scale consists of eight simple ques-
tions, including age (years), body mass index (BMI) (Kg/
m2), physical activity (at least 30 min/day), daily vegeta-
ble-fruit consumption, family history of diabetes, high 
blood glucose value detected at any time, blood pres-
sure and waist circumference measurement (cm), and has 
been translated into 15 different languages, and is used 
in community-based diabetes screening. FINDRISK has 
many advantages over other diabetes risk score measures 
for determining the risk of type-2 diabetes.[9-11] The most 
important advantage of the FINDRISK is that it is a simple, 
noninvasive, and self-applicable tool in primary health-
care facilities as well as screening for diabetes in the 
community. It reduces the number of people who need 
a laboratory test and consequently decreases the cost of 
screening.[12] It is also a tool that can be understood by 
any health-care professional such as a diabetes education 
nurse, without any laboratory testing, and the risk score 
can be easily calculated.[13-16]

For the assessment of the risk of diabetes, several studies 
have been performed among different professions and 
social groups. However, the number of studies evaluating 
the risk of diabetes among university academics and em-
ployees, who are assumed to be an example of the general 
population with different levels of education, daily activity, 
and working conditions, is limited. Therefore, in this study, 

we intended to evaluate a university’s academics and em-
ployees for diabetes risk, to create training programs spe-
cific to this group, and to increase awareness of diabetes 
among them.

Methods
This study conducted between September and November 
2019 and included randomly selected 442 subjects among 
the academics and employees of the Tekirdag Namik Kemal 
University. To develop diabetes awareness among academ-
ics and employees, educational brochures describing dia-
betes, its risk factors, and complications were distributed. 
A poster exhibition was also prepared in all faculties of the 
university, demonstrating the definition of diabetes, its risk 
factors, and complications, followed by diabetes aware-
ness meetings describing the same issues. At the end of 
the meeting, participants were evaluated by FINDRISK, to 
assess diabetes risk.

Anthropometric measurements of the participants were 
performed at the morning fasting state, using the height 
and weight measurements by researchers. The measure-
ments were carried out with the subjects in light-weighted 
dresses, standing erect, bare-footed, and heels together. 
The BMI of the participants was calculated according to the 
formula: Weight in kilograms divided by height in meters 
squared. Subjects with a BMI of <18.50, between 18.5 and 
24.9, between 2 and 29.9, and >30 were accepted as under-
weight, normal, overweight, and obese, respectively.

Waist circumference was measured at the end-expiration 
in a fasting state by taking the narrowest diameter be-
tween the arcus costarum and the processus Spina iliaca 
anterior superior, using an elastic tape measure. Following 
the World Health Organization obesity criteria, the normal 
waist circumference for female and male participants was 
accepted as 88 and 102 cm, respectively.

BMI measurement results and the results obtained from 
FINDRISK together with the Turkish Endocrinology and Me-
tabolism Association guidelines for screening of diabetes 
were sent by e-mails to the participants.

Subjects <20-years-old, subjects with a previous diagno-
sis of any type of diabetes, subjects with a diagnosis of 
cognitive dysfunction, pregnant, subjects with a difficulty 
in hearing, or speech were not included in the study. The 
study was conducted following the declaration of Helsin-
ki, and the study protocol was approved by the Tekirdag 
Namik Kemal University, Faculty of Medicine’s noninter-
ventional ethics committee, and informed consent was ob-
tained from all participants. The study received a grant from 
Tekirdag Namik Kemal University (NKUBAP.02.GA.19.215).
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FINDRISK
FINDRISK scale consists of eight simple questions, includ-
ing age (years), BMI (Kg/m2), physical activity (at least 30 
min/day), daily vegetable-fruit consumption, family his-
tory of diabetes, high blood glucose value detected at any 
time, blood pressure, and waist circumference measure-
ment (cm). However, the questionnaire distributed to the 
participants was including eight questions included in the 
FINDRISK and six extra questions that may be directly or in-
directly associated with diabetes including gender, profes-
sional position, marital status, smoking habit, and history 
of gestational diabetes, and polycystic ovary syndrome in 
female participants were added in the questionnaire.

The FINDRISK scale can be completed without any labora-
tory testing. The answer to each question is calculated with 
different weighted scores based on the risk increase asso-
ciated with the relevant values in the regression model of 
the original cohort. The total score ranges from 0 to 26 as 
the sum of all scores from eight questions.[10,16] With the risk 
assessment for diabetes in the next 10 years, participants 
with <7 points, between 7 and 11 points, between 12 and 
14 points, between 15 and 20 points, and >20 points, were 
accepted as low risk (1%), mildly increased risk (4%), mod-
erately increased risk (16%), high risk (33%), and very high 
risk (50%), respectively. After evaluation by the FINDRISK, 
participants were recommended to be screened for diabe-
tes by laboratory analysis, and/or included in the diabetes 
prevention program as suggested by the Olgun et al. and 
Lindström and Tuomilehto.[16,17]

Statistical Analysis
PASW Statistics 18 for Windows program was used for data 
input and statistical analysis. Mean±standard deviation 
and frequency were used to state results. The suitability 
of the data for normal distribution was evaluated with the 
Kolmogorov–Smirnov Test. Analysis of variance and inde-
pendent sample T-Test was used for the analysis of para-
metric data, and the Mann–Whitney U and Kruskal–Wallis H 
tests were used for the analysis of non-parametric data. The 
relationship of continuous variables with each other was 
evaluated with the non-parametric Spearman’s correlation 
test. A p<0.05 was accepted as statistically significant.

Results
A total of 442 subjects (274 female [62%] and 68 male 
[38%], mean age 36.76±9.05 years old [between 20 and 64 
years old]), were included in this study. The baseline char-
acteristics of the study participants are shown in Table 1, 
and the variables used for comparison according to the 
FINDRISK score are shown in Table 2.

In the present study, mean waist circumference and BMI in 
female, male and all participants were 77.95±12.2 cm and 
26.02±5.37 kg/m2, 95.73±10.67 cm and 28.11±3.75 kg/m2, 
and 84.71±14.49 cm and 26.81±4.92 kg/m2, respectively. 
However, as demonstrated in Table 3, BMI was significantly 
lower in females compared to males, in younger compared 
to older, in singles compared to married, in smokers com-
pared to never smokers, and in other employees compared 
to administrative and academic staffs. On the other hand, 
the administrative staff had the highest BMI followed by 
academic staff. Among the participants, 219 (80%) of the 
female and 126 (75%) of the male participants had a waist 
circumference of <88 cm and 102 cm, respectively. How-
ever, only 173 (39%) of all participants had a BMI <25 Kg/
m2, despite >85%, and 53% of participants reported a daily 

Table 1. Baseline characteristics of the study participants (n=442)

Variables n (%)

Gender
 Female 274 (62)
 Male 168 (38)
Age
 <35 202 (45.7)
 35–44 147 (33.3)
 45–54 79 (17.9)
 55–64 14 (3.1)
Marital status
 Married 296 (67)
 Single 146 (33)
Professional position
 Academic staff  142 (32.1)
 Administrative staff 167 (37.8)
 Other 133 (30.1)
Smoking status
 Never smoked 221 (50)
 Quit 72 (16.3)
 Current smoker 149 (33.7)
Waist circumference (cm)
 Female (n=274)
  <80 176 (64.2)
  80–88 43 (15.7)
  >88 55 (20.1)
 Male (n=168)
  <94 70 (41.7)
  94–102 56 (33.3)
  >102 42 (25)
BMI (kg/m2)
 <25 173 (39.1)
 25–30 162 (36.7)
 >30 107 (24.2)

BMI: Body mass index.
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exercise of >30 min/day and regular consumption of fruits 
and vegetables. According to the total scores obtained from 
the FINDRISK scale, 0.5%, 7.5%, 10.6%, 32.4%, and 49.1% of 
the participants had very high, high, moderate, mild, and 
low risk, respectively. The association between age, gender, 
marital status, smoking habit, and profession with BMI is 
presented in Table 3. In our study, a significant difference 
was found in FINDRISK scores according to gender, age, 
BMI, marital status, smoking habits, and professional posi-
tions of the participants as well. As demonstrated in Table 
4, FINDRİSK scores were significantly lower in females com-
pared to males despite 12 (4.4%), and 39 (14.2%) of the fe-
male participants had a history of gestational diabetes and 

polycystic ovary syndrome. Nevertheless, FINDRISK scores 
were also significantly lower in younger compared to older, 
in marrieds compared to singles, in academic staffs com-
pared to administrative staffs and other employees, in 
those who quit smoking compared to current smokers, and 
never smokers, and in those with high BMI as well. In this 
study, however, despite that the risk of diabetes was found 
to be increased by increasing BMI and age, according to 
the FINDRISK score, the risk of diabetes was the highest 
among the academic staff and the lowest among the other 
employees. In correlation analysis, a moderate linear cor-
relation was found between FINDRISK scores and age and 
strong linear correlations were found between FINDRISK 
scores and BMI and waist circumference (r=0.427, p<0.001; 
r=0.692, p<0.001; and r=0.645 p<0.001, respectively).

Discussion
In the present study, according to the FINDRISK score, 35 
(8%), 47 (10.6%), 143 (32,4%), and 217 (49%) of the partici-
pants had very high, high, moderate, and low risk, for de-
veloping diabetes within 10 years, respectively. FINDRISK 
scores were also found to increase by increasing age BMI 
and waist circumference. On the other hand, a significant 
difference between the FINDRISK scores was found accord-
ing to the gender, age, marital status, smoking status, and 
occupational positions of the participants. FINDRISK score 

Table 2. FINDRISK score of the participants according to the 
variables used for the assessment of the FINDRISK

Variables (FINDRISK n (%) 
 score points)

Age (Years) <35 (0) 202 (45.7)
 35–44 (1) 147 (33.3)
 45–54 (2) 79 (17.9)
 55–64 (3) 14 (3.1)
 >64 (4) -
Waist circumference female (cm) <80 (0) 176 (64.2)
 80–88 (3) 43 (15.7)
 >88 (4) 55 (20.1)
Waist circumference male (cm) <94 (0) 70 (41.7)
 94–102 (3) 56 (33.3)
 >102 (4) 42 (25)
BMI (kg/m2) <25 (0) 173 (39.1)
 25–30 (1) 162 (36.7)
 >30 (3) 107 (24.2)
Exercising 30 min/day Yes (0) 383 (86.7)
 No (2) 59 (13.3)
Frequency of consuming Every day (0) 235 (53.2) 
vegetables and fruits Not every day (1) 207 (46.8)
History of using No (0) 414 (93.7)
antihypertensive medications Yes ( 2) 28 (6.3)
History of high blood glucose  No (0) 390 (88.2)
level at any time Yes (5) 52 (11.8)
Family history of diabetes No (0) 213 (48.2)
 Second-degree 103 (23.3) 
 relative (3)
 A first-degree 126 (28.5) 
 relative (5)
 Low (<7) 217 (49.1)
 Mild (7–11) 143 (32.4)
 Moderate (12–14) 47 (10.6)
 High (15–20) 33 (7.5)
 Very high (>20) 2 (0.5)

FINDRISK: Finnish diabetes risk score; BMI: Body mass index.

Table 3. Comparison of BMI measurement results according to the 
descriptive features of the participants (n=442)

Variables n (%) BMI (kg/m2) p

Gender
 Female 274 (62) 26.02±5.37 <0.001
 Male 168 (38) 28.11±3.75 
Age
 <35 202 (45.7) 25.52±5.06 <0.001
 35–44 147 (33.3) 27.17±4.32 
 45–54 79 (17.9) 28.57±4.32 
 55–64 14 (3.1)  31.69±5.59 
Marital status
 Married 296 (67) 27.46±4.64 <0.001
 Single 146 (33) 25.49±5.2 
Smoking status
 Never smoked 221 (50) 26.08±5.02 0.005
 Quit 72 (16.3) 27.49±4.43 
 Current smoker 149 (33.7) 27.57±4.84 
Professional position
 Academical staff 142 (32.1) 26.96±4.85 <0.001
 Administrative staff 167 (37.8) 27.63±4.8 
 Other 133 (30.1) 25.62±4.91 

BMI: Body mass index.
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was the highest among the academic staff and the lowest 
among the other employees, despite the BMI of the admin-
istrative staff was slightly higher compared to the academ-
ic staff.

The strong relationship between obesity and type-2 DM 
is well-known and people with a BMI of >25 kg/m2 have 
a higher risk of diabetes.[18] According to the recent guide-
lines, hypertension, hyperlipidemia, impaired glucose tol-
erance, and signs of insulin resistance such as acanthosis 
nigricans, women with a history of polycystic ovarian syn-
drome (PCOS) or gestational diabetes, patients with car-
diovascular disease, people with a sedentary lifestyle, and 
those who consume foods rich in saturated fat are also at 
high risk for developing type-2 DM. Type-2 diabetes can re-
main insidious for many years. During the period when the 
symptoms of the disease are not noticed, it is possible to 
delay or prevent the development of type-2 DM by inter-
vening in the risk factors.[19] It has been suggested that a 
change in lifestyle through diabetes prevention programs 
can reduce the incidence of type 2 diabetes by 58% in 3 
years.[20]

Obesity, which is one of the most important risk factors for 

the development of type-2 DM, is a public health problem 
and its prevalence is steadily increasing around the globe. 
Although the frequency of obesity is higher among fe-
males; nowadays, it also increases rapidly among males.[21] 
In our study, the waist circumference was higher than sug-
gested in 20% of females and 25% of males. On the other 
hand, the mean BMI of all participants was 26.81±4.92 
(between 17 and 46) and 60.9% of the participants had 
a BMI consistent with overweight and obesity. Although 
in correlation analysis, a strong linear correlation was 
found between waist circumference and BMI with FIN-
DRISK scores (r=0.64, p<0.001 and r=0.69, p<0.001) and 
between waist circumference and BMI (r=0.836, p<0.001), 
the lower number of participants with a lower waist cir-
cumference compared to the number of participants with 
a lower BMI may be related to a higher number of female 
participants, particularly young female participants. Our 
study results are in line with those reported previously. 
In the study of Kulak et al., the waist circumferences were 
found to be above the suggested values in 68.2% of males 
and 72.4% of females, and most of them were overweight 
and obese according to the BMI values.[22] Therefore, 
to prevent obesity and diabetes, lifestyle interventions 
should be recommended by providing weight control, 
healthy nutrition rich in vegetables and unsaturated fat, 
and increasing daily physical activity. Therefore, planning 
awareness-raising activities by health-care professionals 
in society, even in well-educated people like academics, 
is important in this regard.

Studies suggested a lower frequency of diabetes in fe-
males compared to males.[23] According to a report of the 
IDF published in 2017, 8.4% of females (203.9 million) 
and 9.1% of males (221 million) aged between 20 and 
79-years-old had diabetes.[23] Nevertheless, the propor-
tion of females and males with diabetes was predicted to 
increase to 9.7% and 10% by 2045, respectively.[23] In our 
study, although the median FINDRISK score was 7 (3–10), 
male participants had higher FINDRISK scores compared 
to females (7.63±4.82 vs. 6.64±4.63, p=0.034). This result 
of our study was in line with that reported by Cevik et 
al.[24] In their study, although statistically non-significant, 
the FINDRISK scores were higher in males compared to fe-
male participants (11.99±6.21 vs. 12.67±7.01, p>0.05). On 
the other hand, in another study conducted by Kulak et al., 
the mean FINDRISK score was higher in females compared 
to male participants.[22] Some other studies performed in 
participants with different professions also demonstrated 
higher FINDRISK scores in females compared to males.
[24-27] While the FINDRISK scores were not significantly dif-
ferent between males and females in some other studies.
[26,28,29] We think that the lower FINDRISK scores in female 

Table 4. Comparison of FINDRISK score results According to the 
descriptive characteristics of the participants (n=442)

Variables n (%) FINDRISK score p

Gender
 Female 274 (62) 6.64±4.63 0.034
 Male 168 (38) 7.63±4.82
Age
 <35 202 (45.7) 5.45±4.44 <0.001
 35–44 147 (33.3) 7.44±4.34
 45–54 79 (17.9) 9.05±4.13
 55–64 14 (3.1) 13.64±4.94
BMI (kg/m2)
 <25 173 (39.1) 3.61±2.98 <0.001
 25–30 162 (36.7) 7.25±3.66
 >30 107 (24.2) 12.14±3.55
Marital status
 Married 296 (67) 7.81±4.69 <0.001
 Single 146 (33) 5.39±4.37
Smoking status
 Never smoked 221 (50) 6.11±4.34  <0.001
 Quit  72 (16.3) 8.6±5.02
 Current smoker 149 (33.7) 7.58±4.85
Professional position
 Academic staff 142 (32.1) 7.72±4.47 <0.001
 Administrative staff 167 (37.8) 7.66±4.92
 Other 133 (30.1) 5.44±4.37

FINDRISK: Finnish diabetes risk score; BMI: Body mass index.
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compared to male participants found in our study may be 
due to the inclusion of the actively working females with-
out a sedentary lifestyle, instead of housewives that were 
included in some other studies.

The incidence of obesity has increased dramatically and 
exceeds 50% and 30% among the 45–74 and 45–64 age 
groups of women and men, respectively.[13] Although the 
frequency of obesity is higher in females, in recent years, a 
trend toward a rapid increase in obesity is observed among 
males as well.[13] Our study results confirm that trend and 
suggest a higher BMI in male compared to female par-
ticipants which were consistent with FINDRISK scores be-
tween both genders. Therefore, according to our study 
results, males, particularly those working in the bureau, 
have a higher risk of diabetes. Hence, diabetes awareness 
programs should particularly focus on this subgroup of 
people.

BMI increases with an increase in waist circumference. A 
unit increase in BMI value increases the risk of developing 
type 2 diabetes by 25%.[30] In our study, a strong positive cor-
relation was found between FINDRISK scores with BMI and 
waist circumference (r=0.69, p<0.001 and r=0.64, p<0.001). 
These results of our study are consistent with prior studies 
suggesting a strong association between FINDRISK scores 
with BMI and waist circumference.[22,24,31] Therefore, the risk 
of diabetes is increased with an increase in waist circumfer-
ence as well as BMI. Therefore, it is important to empha-
size the relationship between weight loss, particularly the 
fat around the abdominal area, and diabetes, and to raise 
awareness about the ideal waist circumference in the com-
munity.

One of the modifiable risk factors in the development of 
type 2 diabetes is physical inactivity. The benefits of mod-
erate physical activity for at least 150 min/week for con-
trolling weight gain and preventing type 2 diabetes are 
well-known.[13] In our study, 13.3% of the participants were 
found to be physically inactive. We think that the partici-
pants of our study were aware of the health benefits of ex-
ercise on general health conditions, perhaps due to their 
high education levels of the participants. For instance, in 
a study conducted by Kulak et al., the physical inactivity 
among the participants was 59%.[22] This outcome of our 
study suggests that the education level of the people may 
have a direct impact on health outcomes. Therefore, sug-
gestions for increasing physical activity among people are 
of paramount importance. It should be aimed to establish 
institutional policies aimed at promoting physical activity 
in the workplace and to create areas for physical activity for 
the employees of institutions.

Healthy eating habits and the regular consumption of veg-

etables and fruits with high fiber are also important for the 
prevention of type-2 diabetes.[13] In our study, 46.8% of the 
participants were not regularly consuming fiber-rich veg-
etables and fruits. In the study of Kulak et al., 39.8% of the 
participants were not consuming fiber-rich vegetables and 
fruits, which is close to our study results.[22] The results of 
our study also suggest that most people, including those 
with higher education levels, do not care about the health 
benefits of healthy feeding. The absence of consumption 
of fiber-rich vegetables and fruits in our study participants, 
which is one of the modifiable risk factors for the develop-
ment of diabetes, could also have increased the diabetes 
risk score in our study participants. Therefore, in diabetes 
prevention programs, practical solutions, and the transfor-
mation of individual eating habits into healthy eating hab-
its should be carefully emphasized.

Having a family history of diabetes is also one of the non-
modifiable risk factors for the development of type-2 dia-
betes. In our study, a first-degree family history of diabe-
tes was present in 28.5 of the participants. However, the 
10-year mild, moderate, and high risk of development of 
diabetes determined by FINDRISK in our study was roughly 
50%. Therefore, we could say that modifiable risk factors of 
diabetes are as important as the genetic background of the 
people.

Along with age, which is another non-modifiable risk fac-
tor, weight gain increases the risk of diabetes. In our study, 
a moderate linear correlation was found between age and 
BMI with the FINDRISK score of the participants (r=0.365, 
p<0.001, r=0.427, p<0.001). In a study by Kulak et al., 30% 
and 38.7% of participants aged 45–54 and 38.7% and 55–
64 had a higher risk of diabetes and they also found a sig-
nificant relationship between FINDRISK score and age.[22] 
Cevik et al. also demonstrated a significant increase in the 
frequency of diabetes with an increase in age and weight.
[24] Hence, the middle age and older people should be the 
target of a diabetes prevention program to decrease the 
risk of diabetes in the community.

In our study, a significant difference was found between 
the marital status of the participants with the BMI and FIN-
DRISK scores. Married participants had significantly higher 
BMI and FINDRISK scores as compared to single partici-
pants. This situation may be explained as married couples 
may affect each other’s eating habits and lifestyle, and life-
style factors such as eating habits may contribute to the 
higher BMI and FINDRISK scores in married subjects. Aksu 
also demonstrated a significant difference between the 
marital status of the participants and the risk of diabetes.
[32] However, while there was a significant relationship be-
tween smoking status and higher diabetes risk in our study, 
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no significant relationship between smoking and higher 
diabetes risk was observed in studies conducted by Aksu 
(2018) and Viitasalo et al.[32,33] Although there is not suffi-
cient data in terms of the relationship between smoking 
habit and the development of type 2 diabetes, smoking is 
known to increase the risk of atherosclerosis in individuals 
with and without diabetes.[34] However, this result of our 
study should be confirmed in further studies.

In our study, a significant difference was found between a 
professional position with weight and diabetes risk. Aca-
demic and administrative staff had higher BMI and FIND-
RISK scores as compared to other employees (Tables 3 and 
4). We believe that academic and administrative staff may 
be more sedentary during the day and consequently that 
condition may affect their weight and may increase diabe-
tes risk among them. However, there are no data to dem-
onstrate the diabetes risk among academics. Occupational 
positions and working environments are some of the im-
portant factors affecting health status. Therefore, solutions 
to increase physical activity and healthy nutrition during 
working hours should be found to decrease the diabetes 
risk among the academic and administrative staff of the 
universities.

PCOS and a history of diabetes during pregnancy are in-
dependent risk factors for the development of type 2 dia-
betes.[35] PCOS is a common endocrine disease affecting 
between 8-18% of women of reproductive age.[36] More 
than 2% of these women may develop diabetes each year, 
so screening for diabetes is important at regular intervals 
in patients with PCOS.[37] However, in the present study, no 
significant relationship was found between the previous 
history of PCOS and the risk of diabetes determined by the 
FINDRISK score among female participants. The reason for 
the non-significant risk of diabetes in women with a history 
of PCOS in our study can be explained by the fact that PCOS 
was present in a small proportion of women. In a study by 
Lisa et al., women with a history of PCOS had a higher dia-
betes risk score.[38] They conclude that their waist circumfer-
ence and BMI values may increase their diabetes risk score. 
On the other hand, a significant difference was found be-
tween the FINDRISK scores among the female participants 
who had a history of diabetes in pregnancy and those who 
had not. The relationship between diabetes during preg-
nancy and the development of postpartum diabetes is a 
well-known condition.[35] Therefore, in diabetes prevention 
programs, it should be emphasized that women with a 
history of PCOS and pregnancy have a higher risk for the 
development of diabetes, and screening at appropriate in-
tervals should be performed to diagnose diabetes or pre-
diabetes at the earlier stages.

Conclusion
Our study results show that the risk of diabetes increases 
by increasing age and waist circumference. Smoking sta-
tus, marital status, and occupational positions of the par-
ticipants were other factors associated with a higher risk of 
diabetes assessed by the FINDRISK score. Academics had 
the highest diabetes risk among the participants of our 
study. Therefore, education about diabetes prevention in 
individuals with a high risk of diabetes to raise awareness 
among people, irrespective of their education level, is im-
portant to prevent or delay the development of diabetes.

Disclosures

Ethics Committee Approval: The study was conducted follow-
ing the declaration of Helsinki, and the study protocol was ap-
proved by the Tekirdag Namik Kemal University, Faculty of Medi-
cine’s noninterventional ethics committee, and informed consent 
was obtained from all participants. The study received a grant 
from Tekirdag Namik Kemal University (NKUBAP.02.GA.19.215). 
(2018.176.12.10).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – T.Y.; Design – T.Y.; Super-
vision – S.S.Z.; Materials – S.S.Z.; Data collection &/or processing 
– S.S.Z.; Analysis and/or interpretation – S.S.Z.; Literature search 
– T.Y.; Writing – T.Y. , S.S.Z.; Critical review – S.S.Z.

References
1. Bhattacharyya OK, Estey EA, Cheng AY; Canadian Diabetes Asso-

ciation 2008. Update on the Canadian Diabetes Association 2008 
clinical practice guidelines. Can Fam Physician 2009;55:39–43. 

2. Wolfsdorf J, Craig ME, Daneman D, Dunger D, Edge J, Lee W, et al. 
Diabetic ketoacidosis in children and adolescents with diabetes. 
Pediatr Diabetes 2009;10 Suppl 12:118–33. [CrossRef ]

3. International Diabetes Federation. Diabetes Atlas (2019). 9th ed. 
Available at: http://www.diabetesatlas.org/. Accessed Jan 08, 
2020. 

4. Satman I, Omer B, Tutuncu Y, Kalaca S, Gedik S, Dinccag N, et al; 
TURDEP-II Study Group. Twelve-year trends in the prevalence and 
risk factors of diabetes and prediabetes in Turkish adults. Eur J 
Epidemiol 2013;28:169–80. [CrossRef ]

5. Satman I, Yilmaz T, Sengül A, Salman S, Salman F, Uygur S, et al. 
Population-based study of diabetes and risk characteristics in 
Turkey: results of the turkish diabetes epidemiology study (TUR-
DEP). Diabetes Care 2002;25:1551–6. [CrossRef ]

6. Alper M, Öztürk M, Biricik S. Internal-2. Istanbul: Nobel Medical 
Bookstore; 2001. p. 731–49.

7. West B, Parikh P, Arniella G, Horowitz CR. Observations and rec-
ommendations for community-based diabetes screenings. Dia-
betes Educ 2010;36:887–93. [CrossRef ]

8. International Diabetes Federation Clinical Guidelines Task Force: 

https://doi.org/10.1111/j.1399-5448.2009.00569.x
https://doi.org/10.1007/s10654-013-9771-5
https://doi.org/10.2337/diacare.25.9.1551
https://doi.org/10.1177/0145721710386973


531Yildiz et al., Diabetes Risk in a University Employees / doi: 10.14744/SEMB.2021.84770

Global Guideline for Type 2 Diabetes (2012) Available at: https://
www.idf.org/e-library/guidelines/79-global-guideline-for-type-
2-diabetes. Accessed Jan 08, 2010. 

9. Rathmann W, Martin S, Haastert B, Icks A, Holle R, Löwel H, et al; 
KORA Study Group. Performance of screening questionnaires and 
risk scores for undiagnosed diabetes: the KORA Survey 2000. Arch 
Intern Med 2005;165:436–41. [CrossRef ]

10. Saaristo T, Peltonen M, Lindström J, Saarikoski L, Sundvall J, Eriks-
son JG, et al. Cross-sectional evaluation of the Finnish Diabetes 
Risk Score: a tool to identify undetected type 2 diabetes, abnor-
mal glucose tolerance and metabolic syndrome. Diab Vasc Dis 
Res 2005;2:67–72. [CrossRef ]

11. Franciosi M, De Berardis G, Rossi MC, Sacco M, Belfiglio M, Pel-
legrini F, et al. Use of the diabetes risk score for opportunistic 
screening of undiagnosed diabetes and impaired glucose tol-
erance: the IGLOO (Impaired Glucose Tolerance and Long-Term 
Outcomes Observational) study. Diabetes Care 2005;28:1187–94.

12. International Diabetes Federation IDF Clinical Practice Recom-
mendations for Managing Type 2 Diabetes in Primary Care. 2017. 
Available at:: https://www.idf.org/e-library/guidelines/128-idf-
clinical-practice-recommendations-for-managing-type-2-diabe-
tes-in-primary-care.html. Accessed Jan 08, 2010.

13. Turkey Association of Endocrine and Metabolism Diabetes Mel-
litus Work and Study Group (TMD). Diagnosis, Treatment and 
Follow-up Guide of Diabetes Mellitus and Complications. 11st ed. 
Ankara: Miki Printing; 2019.

14. Witte DR, Shipley MJ, Marmot MG, Brunner EJ. Performance of 
existing risk scores in screening for undiagnosed diabetes: an ex-
ternal validation study. Diabet Med 2010;27:46–53. [CrossRef ]

15. Bergmann A, Li J, Wang L, Schulze J, Bornstein SR, Schwarz PE. A 
simplified Finnish diabetes risk score to predict type 2 diabetes 
risk and disease evolution in a German population. Horm Metab 
Res 2007;39:677–82. [CrossRef ]

16. Lindström J, Tuomilehto J. The diabetes risk score: a practical tool 
to predict type 2 diabetes risk. Diabetes Care 2003;26:725–31. 

17. Olgun N, Yalın H, Demir GH. Identifying and diagnosing diabetes 
risks in combating diabetes. Jour Turk Fam Phy 1998;2:41–9.

18. American Diabetes Association (ADA). Standards of medical care 
in diabetes. Diabetes Care 2016;39:1–119.

19. Centers for Disease Control and Prevention National Diabetes 
Prevention Program. 2016. Available at: https://www.cdc.gov/
diabetes/prevention/index.html. Accessed Dec 17, 2019.

20. American Diabetes Association. Standards of medical care in 
diabetes. Prevention or delay of type 2 diabetes. Diabetes Care 
2017;40:1–147. [CrossRef ]

21. Turkey Association of Endocrine and Metabolism Diabetes Mel-
litus Work and Study Group (TMD). Obesity Diagnosis and Treat-
ment Guide. 8th ed. Ankara: Miki Printing; 2019.

22. Kulak E, Berber B, Temel H, Kutluay SN, Yıldırım M, Dedeoğlu FN, 
et al. Determining the risk level of type 2 diabetes in individuals 
applying to family medicine. Türk Aile Hek Derg 2019;23:20–30.

23. International Diabetes Federation (IDF). 2017. Diabetes Atlas- 
8th ed. Available at: http://diabetesatlas.org/IDF_Diabetes_
Atlas_8e_interactive_EN/. Accessed Dec 09, 2019.

24. Bayındır Çevik A, Metin Karaaslan M, Koçan S, Pekmezci H, Baydur 

Şahin S, Kırbaş A, et al. Prevalence and screening for risk factors of 
type 2 diabetes in Rize, Nourtheast Turkey: findings from a popu-
lation-based study. Prim Care Diabetes 2016;10:10–8. [CrossRef ]

25. Cosansu G, Celik S, Özcan S, Olgun N, Yıldırım N, Gulyuz Demir H. 
Determining type 2 diabetes risk factors for the adults: A commu-
nity based study from Turkey. Prim Care Diabetes 2018;12:409–15. 

26. Kulkarni M, Foraker RE, McNeill AM, Girman C, Golden SH, Rosa-
mond WD, et al. Evaluation of the modified FINDRISC to iden-
tify individuals at high risk for diabetes among middle-aged 
white and black ARIC study participants. Diabetes Obes Metab 
2017;19:1260–6. [CrossRef ]

27. Ephraim RKD, Owusu VB, Asiamah J, Mills A, Abaka-Yawson 
A, Kpene GE, et al. Predicting type 2 diabetes mellitus among 
fishermen in Cape Coast: a comparison between the FINDRISC 
score and the metabolic syndrome. J Diabetes Metab Disord 
2020;19:1317–24. [CrossRef ]

28. Etbaş Demirağ H. Diabetes risk assessment in the first-degree 
relatives of patients with type 2 diabetes mellitus. [Master Thesis]. 
Aydın: Adnan Menderes University Health Sciences Institute; 2016.

29. Türker Çekinmez S, Olgun N, Demir F. Determination of diabetes 
risk in nurses working in shifts. Journal of Nursing Forum in Dia-
betes, Obesity, and Hypertension 2015;7:55–63.

30. Nagaya T, Yoshida H, Takahashi H, Kawai M. Increases in body 
mass index, even within non-obese levels, raise the risk for Type 
2 diabetes mellitus: a follow-up study in a Japanese population. 
Diabet Med 2005;22:1107–11. [CrossRef ]

31. Kutlu R, Mr. S, Koçak A. Can Finnish Diabetes Risk Questionnaire 
(FINDRISK) be applied as a Screening Method for Undiagnosed 
Type 2 Diabetes? Konuralp Medical Journal 2016;8:158–66.

32. Aksu İ. Academicians type 2 diabetes risk: Southeast example of 
Turkey, [Master Thesis]. Gaziantep: Hasan Kalyoncu University In-
stitute of Health Sciences, Department of Nursing; 2018.

33. Viitasalo K, Lindström J, Hemiö K, Puttonen S, Koho A, Härmä M, 
et al. Occupational health care identifies risk for type 2 diabetes 
and cardiovascular disease. Prim Care Diabetes 2012;6:95–102.

34. Olgun N. Diabetes (Type 2) and its care. In: Durna Z, Akın S, edi-
tors. Chronic diseases and care. Istanbul: Nobel Tıp Kitabevi; 2012. 
p. 291–6.

35. American Diabetes Association (ADA). Standards of medical care 
in diabetes. Diabetes Care 2020;43:1–224. [CrossRef ]

36. March WA, Moore VM, Willson KJ, Phillips DI, Norman RJ, Davies 
MJ. The prevalence of polycystic ovary syndrome in a community 
sample assessed under contrasting diagnostic criteria. Hum Re-
prod 2010;25:544–51. [CrossRef ]

37. Orio F, Muscogiuri G, Nese C, Palomba S, Savastano S, Tafuri D, et al. 
Obesity, type 2 diabetes mellitus and cardiovascular disease risk: 
an uptodate in the management of polycystic ovary syndrome. Eur 
J Obstet Gynecol Reprod Biol 2016;207:214–9. [CrossRef]

38. Moran LJ, Strauss BJ, Teede HJ. Diabetes risk score in the diag-
nostic categories of polycystic ovary syndrome. Fertil Steril 
2011;95:1742–8. [CrossRef ]

https://doi.org/10.1001/archinte.165.4.436
https://doi.org/10.3132/dvdr.2005.011
https://doi.org/10.2337/diacare.28.5.1187
https://doi.org/10.1111/j.1464-5491.2009.02891.x
https://doi.org/10.1055/s-2007-985353
https://doi.org/10.2337/diacare.26.3.725
https://doi.org/10.2337/dc17-S008
https://doi.org/10.15511/tahd.19.00120
https://doi.org/10.1016/j.pcd.2015.06.002
https://doi.org/10.1016/j.pcd.2018.05.001
https://doi.org/10.1111/dom.12949
https://doi.org/10.1007/s40200-020-00650-w
https://doi.org/10.1111/j.1464-5491.2005.01602.x
https://doi.org/10.18521/ktd.283060
https://doi.org/10.1016/j.pcd.2012.01.003
https://doi.org/10.2337/dc20-S016
https://doi.org/10.1093/humrep/dep399
https://doi.org/10.1016/j.ejogrb.2016.08.026
https://doi.org/10.1016/j.fertnstert.2011.01.133

