
increased risk of diabetes-related complications, in-
creased healthcare utilization and, ultimately, the cost 
of the disease (3).

It is reported that one out of every two adults 
 living with diabetes in the 20-79 age group worldwide 
is not aware of the current situation, so early diagno-
sis is very important (2). It is emphasized that in order 
to reduce the burden of diabetes, which place a heavy 
burden on healthcare systems with its high morbidity 
and mortality rate, the risk groups for diabetes should 
be defined and clinical diabetes should be prevented or 
delayed with prevention programs(4). According to the 
evidence-based data, there is no effective and reliable 
method to prevent Type 1 diabetes, although, Type 2 
diabetes (T2D) is a preventable health problem (5). 
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Introduction

Diabetes, which is described as epidemic due to 
its dramatic increase in prevalence, is the 4th most 
common disease among non-communicable diseases 
and has been among the top 10 causes of death in 
the last two decades (1). According to Diabetes  Atlas 
 published by the International Diabetes Federation 
(IDF), 463 million individuals with diagnosed and un-
diagnosed diabetes are living with diabetes in 2019 and 
this number will increase by 51% in the next 25 years 
to reach 700 million (2). It is estimated that global 
health expenditure due to diabetes is 760 billion USD/
year and will reach 825 million USD by 2030 (2). 
Long-term undiagnosed diabetes can lead to a further 
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Many studies have shown that the risk of T2D de-
velopment can be reduced by lifestyle changes or oral 
antidiabetic drugs in individuals with impaired glucose 
tolerance (IGT) (6).Studies showing the efficacy of life-
style change in the prevention of diabetes are also in-
cluded in the Da Qing study (6), The Finnish  Diabetes 
Prevention Study (DPS) (7), the Diabetes Prevention 
Program (DPP) (8) and the Malmö study (9) are cited 
as an example.Diabetes development can be reduced by 
58% by increasing physical activity, developing healthy 
eating habits, obesity management and behavior change 
intervention in individuals with high T2D risk (10,11) .

Because of 50% of people with T2D have both 
undiagnosed and untreated for a variable period of 
time,screening for T2D is recommended in people with 
high risk factors. Screening questionnaires, developed to 
reduce the number of people who need laboratory test-
ing, are widely used because they contain the main risk 
factors and can be easily performed by trained personnel 
and even by the screened people(12).The Finnish Diabe-
tes Risk Score (FINDRISC) questionnaire can be easily 
applied on a social scale to identify people with high risk 
for T2D. It is a simple, quickly applicable, cheap, non-
intervention, and reliable T2D screening tool(7). The 
IDF reports that individuals who have a high score in 
the screening test should follow the recommended di-
agnostic procedure, and the most commonly used pro-
cedure is the fasting blood glucose level measurement, 
which is also accepted as a screening test (12). 

According to the results of screening studies con-
ducted in Northern Cyprus in 2008, the prevalence 
of IGT was determined as 18% and the prevalence of 
diabetes as 11% (13). 12 Based on the first screening 
data of Turkish Cypriots in 1996, it was reported that 
the prevalence of IGT and diabetes were quite high 
(13.5%, 7.3%, respectively) (14).The diabetes preva-
lence in Northern Cyprus, which is higher than the 
world average, emphasizes the urgent need for stra-
tegic plans to prevent diabetes. Identifying people at 
risk of developing diabetes, actions to increase aware-
ness of T2D as a preventable disease, and structured 
intervention programs may be effective in reducing the 
prevalence of T2D and IGT in Turkish Cypriots and 
limiting the social and economic burden of diabetes.

The aim of this study is to determine the risk 
levels for T2D of the nurses who work in the most 

comprehensive university hospital through the FIN-
DRISC survey for the first time in Northern Cyprus, 
and to evaluate the presence of metabolic risk together 
with anthropometric measurements.

Material and methods

The study was planned to be conducted with 147 
nurses between the ages of 19-65 working at the Near 
East University (NEU) Hospital. Inclusion criteria 
in the study were 1) not being diagnosed with diabe-
tes in a health institution; 2) not being pregnant or 
breastfeeding 3) willing participants to participate in 
the study. The study was carried out between Decem-
ber 2014 and March 2015, by interviewing nurses who 
met the inclusion criteria (n = 111), at the NEU hos-
pital services (Figure 1).

A questionnaire including FINDRISC question-
naire was applied to the participants with ‘One-on-One 
Interview Technique’. Question form applied; It con-
sists of three sections: a- general information, b- anthro-
pometric measurements, c- diabetes riskquestionnaire. 
While anthropometric measurements (body weight, 
height, waist circumference) were taken, non-stretch 
tape measure and Tanita - HD 318 were used and re-
corded in the questionnaire form. The implementation 
of the questionnaire took an avarege of 25 minutes.

FINDRISC developed and designed by Adj. Prof 
Jaana Lindstrom and Prof. Jaakko Tuomilehto from 
the National Institute for Health and Welfare, Hel-
sinki, Finland (15). It has eight scored questions, with 
the total test score providing a measure of the prob-
ability of developing type 2 diabetes over the follow-
ing 10 years. The test covers questions about age, body 
mass index (BMI), waist circumference, antihyperten-
sive medication and history of high blood sugar, physi-
cal activity, and daily consumption of fruits, berries, or 
vegetables. The highest score obtained by summing up 
the scores given according to the answers is 26 points. 
The definition of diabetes risk degree and 10-year risk 
ratio according to the total score obtained was made 
according to the criteria determined for the evaluation 
of FINDRISC (Table 1) (16).

The arithmetic mean (x) and standard deviation 
(S) values of the quantitative data were determined. 
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Female and male nurses between the
ages of 19-65 working at NEU (Near East

University) Hospital

111 nurses were included in the study
(Male= 5, Female= 106)

Exclude criteria;
• Diagnosed with diabetes (n= 15)

• Pregnancy status (n= 5)
• Non-volunteers (n=16)

Figure 1. Study Sample

Table 1. Evaluation of the total Finnish Diabetes Risk Score 
(FINDRISC).

Total Score Risk Degree 10-Year Risk

< 7 Low % 1

7 – 11 Slightly Elevated % 4

12 – 14 Moderate % 16

15 – 20 High % 33

> 20 Very High % 50

The qualitative data obtained or the quantitative data 
converted into qualitative data were expressed as num-
ber (n) and percentage (%). Since the universe was 
studied, no statistical test was used to measure the 
sample’s ability to represent the universe. However, 
descriptive statistics applications were carried out with 
the SPPS 18.0 statistics program.

Results

111 nurses, 5 males (4.5%) and 106 females 
(94.5%), with a mean age of 34.5±12.4 years, partic-
ipated in the study (Table 2). Average body weight, 
height, body mass index and waist circumference of 
the participants, respectively; 66.1±15.3 kg, 162.9±6.4 
cm, 24.7±4.8 kg / m2 and 85.3±12.4 cm (Table 2).

When evaluating the answers to the FINDRISC 
questionnaire, 72.1% of the participants are under the 
age of 45, 19.8% are between the ages of 45-54 and 8.1% 
are between 55-64 years old. It was determined that the 
BMI of 59.5% of the participants was less than 25kg/
m2, 31.5% was between 25-30kg/m2(overweight), 9% 
was higher than 30kg/m2(obesity). While 35.2% of the 
participants were found to have a high waist circumfer-
ence that could contribute to the development of chronic 
diseases, 64.8% of them were found to have waist cir-
cumference within normal ranges. The rate of those who 
reported exercising for 30 minutes every day was 17.1%, 
and the rate of those who did not exercise for 30 minutes 
every day was 82.9%. 80.2% of the participants stated 
that they consume fruits, berries orvegetables every day, 
9.9% of them use drugs for high blood pressure. The rate 
of participants whose blood glucose is said to be border-
line or high by a physician or any healthcare personnel is 
13.5%. 59.5% of the participants (n = 66) reported that 
any member of their family was diagnosed with diabe-
tes. The proportion of people diagnosed with diabetes 
among their first-degree relatives was 18.3% (n=18), 
and the rate of people diagnosed with diabetes in their 
second-degree relatives was 40.5%(Table 2).

When the risk rating and risk ratio of partici-
pantswere evaluated for the next 10 years according 
to the FINDRISC, it was determined that 30.6 % of 
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LOW RISK (SCORE <7), 10- YEAR
RISK %1

SLIGHTLY ELEVATED RISK (SCORE
7-11), 10- YEAR RISK %4

MODERATE RISK (SCORE 12-14), 10-
YEAR RISK %16

HIGH RISK (SCORE 15-20), 10- YEAR
RISK %33

VERY HIGH RISK (SCORE >20), 10-
YEAR RISK %50

Figure 2. Distribution of participants by Finnish Diabetes Risk Score (FINDRISC) and risk rating

Table 2. Descriptive characteristics of the participants

n (%) X ±SD

Gender

Male 5 (4.5)

Female 106 (94.5)

Total 111 (100)

Age (x ±S) 34.5 ±12.4

Anthropometric measurements

Body weight (kg) 66.1 ± 15.3

Height (cm) 162.9 ±6.4

BMI (kg/m²) 24.7 ±4.8

Waist circumference (cm) 85.3 ±12.4

Distribution of the waist circumference classification in 
terms of the development of chronic diseases

Normal (E≤102 cm, K≤ 88 cm) 72 (64.8)

High risk ( E>102 cm, K>88 cm) 39 (35.2)

Body Mass Index (BMI) classification

< 18.5 (weak) 7 (6.3)

18.5- 24.99 (normal) 59 (56.2)

25.00- 29.99 (overweight) 35 (31.5)

≥ 30.00 (obese) 10 (9)

participants were in ‘low risk’, 33.3% were in ‘slightly 
elevated risk’, 25.2% were in ‘moderate risk’, 9.9 % were 
in ‘high risk’ and 1% were in ‘very high risk’ groups 
(Figure 2). In other words, 63.9% of the participants 
(n=71) were found to have low and mild diabetes risk 
in the next 10 years, while 36.1% (n=40) were in the 
moderate-high-very high risk group.

Mean body weight, height, BMI and waist cir-
cumference values of participants according to risk 
groups were given in Table 3. It was determined that 
the mean BMI was 22±3.3 kg / m²of 34 participants 
with low diabetes risk, and the mean BMI of 11 par-
ticipants with high diabetes risk was 29.4±7.9 kg / m² 
(p<0.05). In the study population, it was observed that 
the participants (77.8%) who were evaluated as over-
weight and obese according to BMI were distributed to 
the medium-high-very high group when FINDRISC 
questionnaire score was evaluate.

Discussion

Considering the social and economic burden that 
diabetes and diabetes-related complications bring to 
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with a BMI 30.00 kg / m2 had a higher incidence of 
diabetes (22). According to the Nurse’s Health Study 
(NHS) data, having a BMI 24 kg/m² increases the 
risk of T2D(23). In a cohort study investigated the 
relationship between high BMI values and abdomi-
nal obesity and T2D, the risk of developing T2D was 
found to be 1.3 times higher in people with a BMI and 
waist circumference above normal than people having 
normal values. Based on the findings of this study, it 
can be said that in our study the risk of developing 
T2D may be increased in the participants whose BMI 
and waist circumference are higher than they should 
be (35.2%; 40.5%, respectively). 

The data of the ‘Turkey Diabetes Epidemiology 
Study I (TURDEP-I) (24) and the Turkey Diabetes 
Epidemiology Study II (TURDEP-II) (25), which 
were conducted at 12-year intervals in Turkey, together 
with the increase in obesity prevalence showed that the 
prevalence of prediabetes and T2D increased. In 12 
years, IGT increased by 107% and the prevalence of 
central obesity increased by 40%, while the prevalence 
of T2D increased by 97%, reaching to 13.7%. It has 
been reported that the prevalence of diabetes increases 
with age, 10% of the Turkish population from the 40 
ages and 20% after the 50 ages have diabetes. Accord-
ing to data of TEKHARF study, abdominal obesity 
and chronological age are risk factors for the develop-
ment of diabetes for both genders. In the same study, 
it was reported that a 6 cm enlargement in the waist 
circumference increases the risk of developing diabetes 
by 43% in men and the presence of diabetes increases 
the risk of developing coronary heart disease by 81%, 
independent of other risk factors (26). In this study, 
although the chronological age of 27.9% of the partici-
pants was> 45 years, we found that as waist circumfer-
ence and BMI increased in parallel with the findings 

both the society and the individual, screening in the 
preclinical period and identifying high-risk individu-
als is an important step for prevention (17). It is rec-
ommended to use a two-stage application to identify 
individuals at high risk for T2DM. In the first step, a 
risk score obtained from non-invasive screening scales 
should be applied to identify subjects at high risk of 
having or developing T2DM, and in the second step 
as a confirmatory test in high-risk individuals fasting 
glucose, oral glucose tolerance test (OGTT) or glyco-
sylated hemoglobin (HbA1c) test is recommended (18).

Waist circumference measurement alone can be 
descriptive for the risk of chronic diseases. If waist cir-
cumference is ≥ 88 cm in women and ≥ 102 cm in men 
considered as a risk for the development of chronic 
diseases (19). Böhme et al.(20), in a study conducted in 
France on 19,951 people to evaluate the risk of T2D, 
53.2% (n=10.611) of the participants stated that the 
waist circumference was not at the values that would 
indicate the risk of chronic disease. They reported that 
the rate of those with a high risk of chronic disease 
was 23.8% (n=4.741), and the rate of those with a very 
high risk of chronic disease was 23.1% (n=4.599). In 
our study, as shown in Table 2, 64.8% (n=72) of the 
participants do not have the risk for chronic diseases 
development according to their waist circumference 
(Male <102cm, Female<88cm). In our study, it was de-
termined that 39 participants (35.2%) whose waist cir-
cumference values   were higher than the normal value 
they should be (E> 102cm, F> 88 cm) had a high risk 
for chronic diseases development.

In parallel with lifestyle changes, there has been a 
dramatic worldwide increase in the prevalence of T2D 
over the past century. One of the most important rea-
sons for this increase is the increasing prevalence of 
obesity (21). A study showed that Asian Americans 

Table 3. Anthropometric measurements of participants according to risk score

Risk Score < 7 7 - 11 12- 14 – 20 >20

BMI (kg/m²) 22.7 ± 3.3 22.8 ± 3.1 28.02 ± 3.9 29.4 ± 7.9 27.6*

BW (kg) 59.3 ± 8.2 61.2 ± 8.5 74.2 ± 10.7 82.3 ± 32.6 74.2*

H (cm) 161.8 ± 7.1 163.7 ± 6.3 162.7 ± 5.3 163.7 ± 8.1 164*

WC (cm) 77.7 ± 8.5 81.6 ± 8.1 93.9 ± 8.9 98.7± 19 91.5*

BMI: Body Mass Index, BW: Body Weight, H:Height, WC: Waist circumference, *: Since there is only one person in this group, standard deviation 
was not taken into consideration.
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study and their frequent working night shifts may be 
the reasons that prevent them from exercising regularly.

It is emphasized that people with T2D in their 
first degree relatives carry a higher risk in terms of 
insulin resistance and diabetes than those without 
T2D in their family (31).Huang et al, examined the 
relationship between abdominal obesity, genetic pre-
disposition, and T2D risk in their study that included 
participants from the Nurses’ Health Study (NHS) 
and the Health Professionals Follow-up Stduy (32). 
According to the results of the study, they found that 
genetic predisposition (genetic score) was associated 
with high risk of T2D. In our study, in line with the 
literature,the number of people with diabetes in close 
relatives was higher in the group at high risk for T2D 
development.

The Mediterranean diet and DASH diet, which 
are described as healthy eating models, recommend 
consuming 3-6 portions of vegetables and fruits daily 
(31,32). Unhealthy nutritional habits, which is among 
the modifiable risk factors of T2D, may increase the risk 
of T2D (35). As shown in Table 4, 80.2% of the par-
ticipants consumed fruits, berries vegetables and every 
day, while 19.8% (n=22) did not. In a meta-analysis 
study conducted to examine the relationship between 
vegetable-fruit consumption and T2D risk performed 
by Wang et al.(36),revealed that high vegetable-fruit 
consumption is associated with low T2D risk.

International Committee of Diabetes Experts 
states that people with a high risk of diabetes should 
be included in prevention programs and that they 
should have diabetes screening preferably with fast-
ing plasma glucose measurement every 3 years after 
the age of 40(37). Canadian Public Health Agency 
has modified the FINDRISC questionnaire which is 
used in the National Diabetes Prevention Program in 
Finland and named as CANRISK for clinicians. Ac-
cording to CANRISK, the risk score distribution is 
divided into 3 groups. 0-14 points were determined as 
low-moderate risk, 15-20 points as high risk and> 21 
as very high risk, and the high risk group should be 
screened every 3-5 years, and the very high risk group 
should be screened with HbA1c measurement every 
year (38). In the study of Coşansu et al.(39), the rate of 
participants with a diabetes risk score ≥ 15 points was 
found to be 7.9%. according to the FINDRISC survey.

of the literature, the degree of diabetes risk increased 
according to FINDRISCquestionnaire score (p<0.05).

Atayoğlu et al.(27), aimed to determine the T2D 
risk in the Kayseri region of Turkey, by using FIN-
DRISC in their studies. The researchers found that 
37.3% (n=557) of adults (n=1500) were in the very 
low risk group, 33.3% (n = 501) in the low risk group, 
12.3% (n=185) in the medium risk group, 13.9% 
(n=501) were in the high-risk group and 3.2% (n = 
48) were in the very high-risk group. In our study we 
found that 30.6% (n=34) of the participants were in 
the very low risk group, 33.3% (n=37) in the low risk 
group, 25.2% (n=28) in the medium risk group, 9.9% 
(n=11) were in the high risk group and 0.9% (n= 1) in 
the very high risk group (Figure 2). In both studies, the 
proportion of people in the low risk group was found 
to be the same.

The study that designed by Cassano et al.(28),was 
aimed to determine the T2D risk of participants with 
T2D risk questionnaire. According to the results of 
this study, it was found that the average BMI (29.4±7.9 
kg / m²) and the average waist circumference (93.9±19 
cm) of the people with high diabetes risk were above 
normal values. Saleem et al.(29), conducted a study 
with 1530 people in Hawan and aimed to determine 
the T2D risks of the participants using the FIND-
RISC questionnaire.According to the results of this 
study, it was found that the number of overweight and 
obese people was higher among people with medium-
high-very high risk of diabetes according to FIND-
RISC. In our study, we found that approximately ¾ 
of the participants evaluated as overweight and obese 
had a medium-high-very high risk score according to 
the FINDRISC. 

Physical inactivity is an important modifiable risk 
factor contributing to the development of obesity and 
T2D by negatively affecting body composition, adi-
pocyte-myocyte distribution, and sensitivity of insulin 
receptors (30). According to the results of TEKHARF 
study, the proportion of sedentary people in Turkish 
society increases in parallel with age and the level of 
physical activity in women is lower than men in all age 
groups(26). In our study, the majority of the partici-
pants (82.9%), of which 94% were women, reported 
that they did not exercise regularly. It is thought that 
the intense work pace of the nurses participating in the 
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When we evaluate our study findings according to 
the CANRISK questionnaire classification, it is seen 
that the rate of participants with high and very high 
risk scores did not change, and the rate of participants 
with low-medium risk group was 89%. According to 
both FINDRISC and CANRISK, 12 participants 
(11%), who are in the high and very high risk group, 
screening tests at the recommended times and taking 
them into the diabetes prevention program can prevent 

Table 4. Distribution of the answers given to the Finnish 
 Diabetes Risk Score (FINDRISC) questionnaire

Variable n (%)

Age Groups

<45 years 80 (72.1)

45 – 54 years 22 (19.8)

55 – 64 years 9 (8.1)

BMI(kg/m²)

< 25 66 (59.5)

25 – 30 35 (31.5)

>30 10 (9)

Waist circumference (cm)

M<94, F<80 37 (33.3)

M:94-102, F:80-88 35 (31.5)

M>102, F>88 39 (35.2)

Exercising for at least 30 minutes a day

Yes 19 (17.1)

No 92 (82.9)

Consuming fruits and vegetables every day

Yes 89 (80.2)

No 22 (19.8)

Medication status for high blood pressure

Yes 11 (9.9)

No 100 (90.1)

History of high blood glucose level

Yes 15 (13.5)

No 96 (86.5)

Diabetes history in the family

None 45 (40.5)

1. degree 18 (18.3)

2. degree 45 (40.5)

3. degree 3(2.7)

T2D. As a matter of fact, it has been reported that the 
training provided by dietitians and frequent visits were 
effective in the reduction of T2D incidence by 58% in 
both DPP and DPS(10,11).

Prevention of T2D with intensive lifestyle pro-
gram, body weight reduction of 5% or more, the rate 
of meeting energy from fat 30%, saturated fat 10%, 
daily fiber intake 15 g per 1000 kcal and 30 minutes 
every day exercise has been effective (40). As shown 
in diabetes prevention studies, dietitians can reduce 
the incidence of T2D by gaining healthy eating habits 
and contributing to a healthy lifestyle (10,11). Pre-
diabetes has been shown to be associated with an in-
creased risk of all-cause mortality and cardiovascular 
disease in the general population and in people with 
atherosclerotic cardiovascular disease (41). Detection 
and management of prediabetes can contribute to the 
primary and secondary prevention in both T2D and 
cardiovascular disease.

Although there is no up-to-date data on health 
expenses due to diabetes in people with diabetes liv-
ing in Northern Cyprus, it is estimated that the an-
nual cost of health, health expenditures for diabetes 
and complications caused by diabetes in 2015 will 
reach $ 50 million for approximately 40,000 people 
with diabetes (42). Identifying people at high and very 
high risk of diabetes among Turkish Cypriots and tak-
ing them into a structured curriculum-based lifestyle 
change program may also be effective in preventing the 
anticipated cost of diabetes in the North Cyprus.

In conclusion, this study is the first diabetes 
screening performed with FINDRISC in people who 
have not been diagnosed with diabetes in Northern 
Cyprus. It has been experienced that FINDRISC is 
a practical, useful screening tool in the assessment of 
people with high risk of diabetes. In order to prevent 
diabetes, people at risk can be identified in a wider 
population. Managing modifiable risk factors such as 
unhealthy nutrition and physical inactivity through 
lifestyle intervention programs can reduce the rate of 
diabetes prevalence in Turkish Cypriots. Maintaining 
healthy eating habits from the first years of life and 
ensuring body weight management can effectively pre-
vent the risk of non-communicable chronic diseases, 
especially obesity, and can reduce the direct and indi-
rect costs of diabetes.
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