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ABSTRACT

Article type:
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Background: Type 2 diabetes is a serious condition that is rapidly increasing all over the world
and can cause other metabolic diseases. In our study, we aimed to evaluate the probability of the
participants having Type 2 diabetes by using diabetes risk questionnaire.
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Methods: During the month of March 2019, a validated questionnaire prepared by the Turkish
Diabetes Association was administered to 500 patients (M= 223, (44.6%); (F= 277), (55.4%)) who
were applying to a pharmacy in Zeytinburnu, Istanbul. Statistical analyzes were performed using
SPSS version 21. Data were expressed as mean, standard deviation (SD) and percentage (%). In this
respect, the normality of data distribution was determined by the Shapiro-Wilk test.
Results: The scale total scores of women were significantly lower than the total scale scores of
men (p<0.001). It was found that the risk of developing diabetes increased significantly with age (p
<0.001). Patients aged 60 and over were at the highest risk of Type 2 diabetes. It was determined
that the risk of developing Type 2 diabetes was significantly higher in patients with high blood
pressure (n= 111), (p<0.001). One hundred and thirty-seven physically inactive participants had a
significantly higher risk of Type 2 diabetes (p<0.001). Finally, the risk of diabetes increased with
increasing weight (p <0.001).
Conclusion: In conclusion, increasing age, high blood pressure, physical inactivity can increase
the risk of Type 2 diabetes. To prevent the risk, people should be physically active and they should
consume healthy and balanced diet.
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Introduction
Diabetes is one of the most important diseases that continue
to increase rapidly, not only in our country but also in the
world. Hyperglycemia and hyperinsulinemia that come
together with Type 2 Diabetes (T2D) are accepted risk factors
for cardiovascular diseases. Obesity is another important risk
factor for cardiovascular diseases and T2D (1).
Patients with T2D also have hypertension, dyslipidemia
and obesity and they are under risk for microvascular and
macrovascular complications like myocardial infarction,
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stroke, microalbuminuria and retinopathy. To optimize the
cardiovascular health problems, patients with T2D need
strategies to reduce risks (2).
It is considered T2D has begun 9-12 years before its
diagnosis. In preclinical term, only microvascular changes
occur and when patients are diagnosed, they are detected to
have proteinuria and retinopathy at rate of 5-10% and 1520%, respectively. These patients have 2-4 times greater
cardiovascular diseases, hypertension, dyslipidemia and
obesity than from normal population (3). Diabetes Mellitus
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is a disease with its high morbidity and mortality rates,
leads to far-organ damage, complications. Because it affects
individuals and their families, it is required a multidisciplinary
approach both in the therapy and in the pharmaceutical care
processes (4).
Some of the scientists stated that congestive heart failure
(CHF) and diabetes develop on a common ground. On the
other hand, it is known that diabetes is accepted equivalent of
CHF by American Heart Association (AHA). Diabetes leads
to a very high mortality in adults and frequency is rapidly
increasing in our society (5). Because of this, it is a task to
work on people who are examined and annually scanned, and
it will be beneficial for better planning of subsequent scans
(6).
To prevent or delay the onset of T2D, it is necessary to
identify high-risk populations and to change behavior on this
issue immediately. One of the most accurate tests of diabetes
goes through fasting blood sugar analysis; however, it is
invasive and costly.
The prevalence of the disease has been increasing in the last
decade and will continue to increase due to growth in the
aging population, urbanization, high obesity and sedentary
lifestyle (7).
Although diabetes is an important health problem for both
patients and their families, complications caused by diabetes
have a negative effect than quality of life (8). It is predicted
that diabetic population will be 380 million in 2025. Beside
this, it is stated sedentary life will become more common in
young people with the increase of obesity. Although diabetes
is a physical illness, it causes the patient to experience a
series of psychosocial, psychosexual, emotional and spiritual
problems and conflicts (9).
Because of its negative results, analyzing of T2D risk is
very important in terms of early diagnosis and treatment
of disease, improving quality of life of patients, rising
awareness of public and not lead other illnesses. It will also
be beneficial in terms of reducing the burden it puts on the
health and social care system in the long run. In the light of
known information, the aim of this study is to evaluate the
Type 2 Diabetes risk of participants by using diabetes risk
questionnaire.
Methods
This cross-sectional study was conducted with 500
participants (F=277, 55.4%; M= 223, 44.6%) at 01-30 March
2019 in Zeytinburnu, Istanbul. Data was collected by using
Type 2 Diabetes Risk Questionnaire that has been prepared
by Turkish Diabetes Society. Questionnaire was applied to
the patients with face-to-face meetings in the pharmacy. The
study was approved by Istanbul Medipol University Local
Ethical Committee (2019/199).
The inclusion criteria of the study are 1) age 18-90 years;
2) haven’t been previously diagnosed with diabetes and
exclusion criteria are 1) age under 18 and age over 90; 2)
have been previously diagnosed with diabetes.
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Because study was completed in one month, sampling was
done capability of the pharmacy. In preliminary studies, it
has been detected that an average of 15 questionnaires were
applied at the pharmacy, per day. That meant 15x30=450
questionnaires were required for this study. This sampling
method was determined according to Arıkan, 2004 (10).
Type 2 Diabetes Risk Questionnaire includes seven
questions. By these questions, age interval, gender and
weight status of participants were determined. In addition,
how old the participants were, whether they were doing
physical activity, whether participants have been previously
diagnosed with hypertension or with gestational diabetes
(if they were women), and whether participants’ mother,
father, sister or brother have diabetes were determined. Each
question has unique score. According to total score, Diabetes
risk was assessed for each participant. If total score is 5 and
over, participant is considered as high-risk person. However,
only a physician can make a diagnosis that participant has
prediabetes or Type 2 Diabetes.
The primary and secondary outcomes of the study are
expected changes in the corresponding variables listed in
Table 1.
Table 1. The primary and secondary outcomes of the study
Primary outcomes

Secondary outcomes

Body weight

Awareness of waist circumference

Physical activity score

Sedentary behavior

Previously diagnosed with hypertension

Attribution to the risk

Gestational diabetes diagnosis

Increased risk for Diabetes

Statistical analysis was conducted using SPSS statistics for
Windows version 21 (SPSS Inc, Chicago, IL). Shapiro-Wilks
test was applied to see if the data showed normal distribution.
First, descriptive tests were performed in order to evaluate
the data. Mann-Whitney and Kruskal-Wallis tests were used
to evaluate the quantitative data together. When comparing
qualitative data, Chi-square test was used. The confidence
interval and significance level of the obtained results were
considered as 95% and 0.05, respectively.
Results
Five hundred participants were recruited from Zeytinburnu
district of Istanbul. Total point of the participants changed
between 0 and 10. The mean risk score was 4.04 (SD=2.20).
Demographic and familial characteristics, health (disease)
problems, physical activity conditions and weights of
participants were given in Table 2.
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Table 2. Descriptive characteristics of participants.

How old are you?

Are you a man or a woman?
If you are a woman, have you ever been diagnosed with gestational diabetes?
Do you have mother, father, sister or brother with diabetes?
Have you been diagnosed with hypertension before?
Are you physically active?

What is your weight status?

Type 2 Diabetes

N

%

<40

145

29.0

40-49

114

22.8

50-59

99

19.8

=>60

142

28.4

Woman

277

55.4

Man

223

44.6

No

489

97.8

Yes

11

2.2

No

335

67.0

Yes

165

33.0

No

368

73.6

Yes

132

26.4

No

392

78.4

Yes

108

21.6

0

52

10.4

1

291

58.2

2

118

23.6

3

39

7.8

No high risk

302

60.4

High risk

198

39.6

Table 3. Findings of comparison Type 2 diabetes with other variables.1 Spearman Correlation Test
No high risk

Type 2 Diabetes

N, (%)

High risk

p value

N, (%)

How old are you?

Are you a man or a woman?
If you are a woman, have you ever been diagnosed with gestational diabetes?
Do you have mother, father, sister or brother with diabetes?
Have you been diagnosed with hypertension before?
Are you physically active?

What is your weight status?

<40

142 (47.0%)

3 (1.5%)

40-49

101 (33.4%)

13 (6.6%)

50-59

38 (12.6%)

61 (30.8%)

=>60

21 (7.0%)

121 (61.1%)

Woman

188 (62.3%)

89 (44.9%)

Man

114 (37.7%)

109 (55.1%)

No

297 (98.3%)

192 (97.0%)

Yes

5 (1.7%)

6 (3.0%)

No

229 (75.8%)

106 (53.5%)

Yes

73 (24.2%)

92 (46.5%)

No

281 (93.0%)

87 (43.9%)

Yes

21 (7.0%)

111 (56.1%)

No

255 (84.4%)

137 (69.2%)

Yes

47 (15.6%)

61 (30.8%)

0

49 (16.2%)

3 (1.5%)

1

224 (74.2%)

67 (33.8%)

2

28 (%9.3%)

90 (45.5%)

3

1 (0.3%)

38 (19.2%)

0,001**

0,001**
0,357
0,001**
0,001**
0,001**
0,001**

Chi-square test was performed. **: p<0.001
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Findings on the comparison of variables according to the
Type 2 diabetes status of the participants are given in Table 3.
When all variables were compared according to having
Type 2 diabetes of participants, results showed significance
in all variables (p< 0.001). However, the most significant
variable was age. Results showed that the risk of getting

diabetes increased as the age got older. Participants
aged 60 or over have the highest risk of Type 2 diabetes
(p<0.001).
To analyze the differences in scores of participants
according to the variables, Mann-Whitney U test was used
and results were given in Table 4.

Table 4. Scores related to variables of participants.

Are you a man or a woman?

If you are a woman, have you ever been diagnosed with
gestational diabetes?

Do you have mother, father, sister or brother with diabetes?

Have you been diagnosed with hypertension before?

Are you physically active?

Groups

N

Xrank

Σ rank

U

Z

P

Woman

277

223.13

61806.50

23303.500

-4.768

0.001**

Man

223

284.50

63443.50

Total

500

No

489

249.11

121816.00

2011.000

-1.446

0.148

Yes

11

312.18

3434.00

Total

500

No

335

216.47

72518.50

16238.500

-7.579

0.001**

Yes

165

319.58

52731.50

Total

500

No

368

198.82

73164.50

5268.500

-13.489

0.001**

Yes

132

394.59

52085.50

Total

500

No

392

228.05

89395.00

12367.000

-6.686

0.001**

Yes

108

331.99

35855.00

Total

500

Mann-Whitney U test was done. **: p<0.001

Results showed significance according to sex; total scores
of women were lower than scores of men significantly (z=
-4.768; p<0.001).
In addition to this, if participant had any diabetic person
in the family (mother, father, sister or brother), or if
participant was diagnosed with hypertension, score was
significantly higher total score was significantly higher than
other participants (z=-7.579; p<0.001) and (z=-13.489;
p<0.001), respectively. Finally, being physically active was
also important variable for scoring that active participants
had significantly higher score than other ones (z=-6.686;
p<0.001).
Last, total scores were compared in accordance with
age by nonparametric Kruskal Wallis test and results
were significant (X2=330.833; p<0.001). Total scores of
participants under the age of 40 were significantly lower
than the total scores of those aged between 40 and 49,
between 50 and 59, and 60 and over.
Discussion
Diabetes is an endocrine system disease characterized by
hyperglycemia caused by decreased insulin secretion or
decreased insulin effect (hepatic and peripheral glucose
uptake) or problems in both mechanisms.
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Type 2 form of diabetes is related with obesity and physical
inactivity. Prevalence of Type 2 diabetes has been increasing
rapidly in western countries due to their sedentary life style
and nutrition habits (11).
The most appropriate first line strategies are improving
insulin resistance, decreasing hypertension, improve
dyslipidemia and loss of weight by diet, physical activity
and life style changes. People with high risk of Type 2
diabetes and patient’s resistant to changes in their life style,
should be treated with OAD agents and insulin. In the
current study, the validated Diabetes Risk Questionnaire
was used for to evaluate risk of developing Type 2 diabetes
in participants. The questionnaire was done face-to-face
with 500 voluntary people, totally. Finally, obtained data
was evaluated.
Bellany et al., performed systematical studies and metaanalysis on women with gestational diabetes that whether
they have high or low risk to develop Type 2 diabetes.
They also examined factors that can change this risk.
The study showed if a woman has gestational diabetes,
risk of Type 2 diabetes development becomes higher.
Our study showed similar results like this study. Thus, in
a woman with gestational diabetes, to prevent or to delay
developing of Type 2 diabetes after giving birth, both
patients and physicians were aware of severity of the risk
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and took nonpharmacological (diet, life style changes) and
pharmacological (oral antidiabetic agents) precautions (12).
Grontved and Hu performed a meta-analysis of all cohort
studies (2011) and examined the relationship watching
television and risk of Type 2 diabetes, mortal or immortal
cardiovascular diseases. This study included scanning
of nearly 40 years of studies found in MEDLINE and
EMBASE databases. As a result, long-term inactivity was
associated with increased Type 2 diabetes, cardiovascular
diseases, and related to all these reasons, it was associated
to increased risk of mortality (13). Physical inactivity,
different diet factors, and smoking were stated as the best
known independent risk factors of mortality related to Type
2 diabetes, cardiovascular diseases.
Similar to this study, Snowling and Hopkins (2006)
investigated how different exercise models changed
glucose levels and affected other risk factors for diabetes
complications during 104 weeks. Results showed all
different exercise models kept glucose under control
(A1C), and effects were similar to diet, drug, and insulin.
Researchers noted that more studies needed for its clinical
significance (14). Physical activity can be sufficient to
prevent Type 2 diabetes in people who have risk Type 2
diabetes but not diagnosed with Type 2 diabetes. However,
combination of physical activity, diet and pharmacological
treatment should be recommended in patients with Type 2
diabetes.
Gress et al., conducted a prospective study in 2000 on 12,550
adults aged 45-64 without diabetes. A comprehensive
health assessment on the baseline; It included assessment of
drug use and measurement of blood pressure with a random
sphygmomanometer. The incidence of new diabetes
cases was assessed by measuring fasting serum glucose
concentrations after three years and six years later. According
to the results, in later times, diabetes development was
greater than in hypertensive subjects who did not receive
any antihypertensive therapy (RH=0.91; 95% CI= 0.73,
1.13). Likewise, subjects who took angiotensin-converting
enzyme inhibitors and calcium channel antagonists were not
at higher risk than those who did not take the medication. In
contrast, subjects with hypertension who took beta-blockers
had a 28 percent higher risk of diabetes (RH= 1.28; 95%
CI= 1.04, 1.57). As a result, according to this study, it has
been observed that hypertension increases the risk of Type
2 diabetes (15).
Bishay et al., (2013) followed a small obese patient
population with Type 2 diabetes who applied to MRP (nonsurgical metabolic rehabilitation program). They examined
the patient records from 2004 to 2007, retrospectively.
Inclusion criteria were i: BMI> 30 kg / m 2, ii: have been
diagnosed with Type 2 diabetes, iii: applying of patient
to general physician or endocrinology doctor for his/
her treatment. At the end of the study, results showed
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that weight loss, intense physical activity, dietary change
in a non-surgical intervention program, and a focus on
psychosocial support in 30 months have shown significant
improvements in weight, waist circumference, physical
activity and glycemic control in obese diabetic patients
with cardio-metabolic risk factors who received the best
standard therapy (16).
Peters et al., (2015) conducted a study whether the impact of
Type 2 diabetes on cardiovascular diseases risks differs by
gender. As a result, they stated that there was a significant
difference between the sexes and there were evidences that
diabetes was more dangerous in women than in men (17).
In our study, there was a statistically significant difference
between having a high risk of type 2 diabetes by gender
variable (p= 0.001; p<0.01). Having a high risk of Type
2 diabetes in men (55.1%) was significantly higher than
women (44.9%).
In a study conducted with 210 patients aged 18-82 years
(F=139, (66.2%); M=71, (33.8%)), FINDRISK scale was
applied to all patients. It was found that the mean FINDRISK
scores of subjects aged 18-29 were significantly lower than
those of all other age groups (p1:0.010; p2:0.000; p3:0.000;
p4:0.000; p5:0.000; p<0.05). In addition, the mean scores of
patients aged 30-39 were significantly lower than those of
all other four groups over the age of 40 (p1:0.010; p2:0.004;
p3:0.000; p4:0.013; p<0.05) (18).
Finally, a cross-sectional study was performed with 490
patients whose first-degree relatives has diabetes (n=245)
and has not (n=245). Results showed that while 121 of
the patients (24.64%) whose first-degree relatives had
diabetes had a high risk of diabetes, this number was 116
(23.96%) in the other group (p>0.05). Blood glucose
level was randomly measured and results between 140199 mg/dL were evaluated as impaired glucose tolerance
(IGT) and oral glucose tolerance test (OGTT) was done.
The proportion of patients with a first-degree relative with
diabetes whose blood glucose levels were between 140-199
mg / dl and 200 mg / dl and above were 7.7% and 4.08%,
respectively. On the other hand, the proportion of patients
with a first-degree relative without diabetes whose blood
glucose levels were between 140-199 mg / dl and 200
mg / dl and above were 2.4% and 1.16%, respectively.
Randomly measured blood glucose levels of patients with
a first-degree relative with diabetes were significantly more
than those of other groups (t=3.238, p=0.001). Moreover,
in both group, as age progressed, the rate of IBT increased
significantly (p<0.001) (19).
The present study demonstrates a high risk of developing
T2D in the study population, living in Zeytinburnu.
Participants with higher scores in all risk factors for
developing T2D including sex, age, BMI, having firstdegree relatives diagnosed with T2D, waist circumference,
high blood pressure, high blood glucose, high weight and
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gestational diabetes, had higher total risk scores. Participants
with higher scores in protective factors from developing
T2D including regular physical activity and lower weight
circumference, normal blood glucose and blood pressure
level had lower total scores.
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