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Abstract 
Diabetes mellitus (DM) is a metabolic disorder affecting many people worldwide, and its complications have become a global public health burden. Most 
diabetic patients are not aware of their conditions and the importance of the disease until complications develop, despite education programmes. This study was 
conducted to evaluate the general information level of diabetic patients about DM, its social aspects, treatment and complications. Patients with type 1 and 2 
diabetes were enrolled in the study. A face to face questionnaire was applied to obtain patients' general information and diabetes awareness. To evaluate the 
overall knowledge, 40 questions were asked. In the assessment of the total scale scores (TSS), each correct answer was scored as 1 and incorrect as 0 point. The 
mean age of 120 participants was 42.5±15.4 years, 60.8% were females, 75% were married. The information levels about the complications were statistically 
significantly higher in female diabetics than males. Information level about treatment of diabetes was higher in single diabetics compared to married ones. 
Married group had significantly higher scores concerning complications compared to single group. The results for the general information level, social aspect 
of diabetes, treatment and TSS were found to be statistically significantly higher in high education level group compared to low. In conclusion, education level 
of a patient seems to be the most prominent contributor of level of knowledge of diabetes, its complications, treatment and social aspects.  
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Introduction 

Diabetes mellitus (DM) is a metabolic disorder affecting 
about 383 million adults worldwide, and its complications 
have become a global public health burden. The number of 
patients with diabetes is projected to reach 592 million in 
2035 [1]. Although type 1 diabetes is observed in all age 
groups, the incidence of diabetes among the age group 
between 7-15 years is higher. The ratio of type 1 diabetes 
is approximately 10% among all diabetic patients, while 
80-90% is type 2 diabetes [2-4]. Type 2 diabetes may 
continue undiagnosed for many years. During this course, 
metabolic disorders and damages in various organs appear 
[1,5].  

DM can progress to serious complications including 
myocardial infarction, stroke, peripheral vascular disease, 
hypertension, chronic kidney disease, neuropathy, 
retinopathy, foot lesions and death if the condition is 
undiagnosed in its early stage and not treated effectively 
[1,2,6]. The Turkish Diabetes Epidemiology Study 
 
 

 

 

(TURDEP) is a cross-sectional, population-based survey 
that included 24,788 subjects conducted to investigate for 
the first time the prevalence of diabetes and impaired 
glucose tolerance (IGT) nationwide in Turkey. In this 
study prevalence of diabetes was 7.2% [7]. A second cross-
sectional, population-based survey, TURDEP-II including 
26,499 randomly sampled adults was conducted after 12 
years by the same group to determine the prevalence of 
diagnosed and undiagnosed diabetes and their 12-year 
trends. The age-standardized prevalence of diabetes to the 
TURDEP-I population was 13.7%. Compared to 
TURDEP-I, the rate of increase for diabetes was 90% 
during the last 12 years [8].   

Most diabetic patients are not aware of their conditions and 
the importance of the disease until complications develop, 
despite education programmes. While there are numerous 
studies on diabetes epidemiology and treatment, researches 
assessing the information level of patients are rare. For that 
reason we aimed to conduct this questionnaire based study, 
evaluating the general information level of patients about 
DM, treatment and disease-related complications and also 
social aspects of the disease with the assessment of 
variables such as gender, marital status, education level, 
occupation, socioeconomic status and diabetes type in 
diabetic patients who were admitted to our center.  
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Materials and Methods 

Study protocol and participants 
Sixty type 1 and 60 type 2, a total of 120 consecutive 
diabetic patients over the age of 18 years, admitted to 
Endocrinology and Metabolism and General Internal 
Medicine outpatient clinics were enrolled in the study. The 
study was conducted in accordance with the Declaration of 
Helsinki and principles for Good Clinical Practice and was 
approved by local ethics committee. After receiving the 
written informed consents and informing the subjects about 
the given questionnaire, questions were asked face to face. 
At the end of the questionnaires, gender, marital status, 
education level, occupation and income level of the 
subjects were recorded. 

Questionnaire 
The questionnaire was designed taking into account the 
basic knowledge that patients should know about diabetes 
and the questions mostly asked during diabetes education 
sessions and outpatient admissions. Patients were assessed 
on 40 questions with simple "yes" or "no" answers. The 
questionnaire consisted of four different parts. The first 11 
questions were assessing the patient’s general information 
about diabetes (Is there only one type of diabetes?, is 
diabetes familial?, is diabetes a contagious disease?, 
frequent urination during the day and/or  night, dry mouth, 
weight loss:  Are these the symptoms of diabetes?, is 
diabetes a disease of middle or advanced age?, can diabetes 
be diagnosed during childhood?, do you think that diabetes 
prevalence in the community is more than 10 %?, is 
diabetes accompanied with obesity, atherosclerosis and 
hypertension?, do you think that diabetes can lead to an 
emergency?, do you know which investigations are 
prompted in your follow-up? and should diabetics stop 
smoking?). The questions between 12 and 23 were 
assessing the social aspects of the disease (Can you easily 
declare that you're a diabetic?, is being diabetic, a kind of 
insufficiency?, is diabetes a lifestyle?, did you need to 
change your future plans, your business and personal life 
after having the diagnosis of diabetes?, do you hide that 
you are diabetic when you participate in a new 
community?, are you ashamed of using insulin if you had 
to use (or using already) in the community?, would you 
marry with a diabetic like yourself?, do you blame your 
family for being diabetic?, do you want to carry a 
diabetic’s identity card?, do you have a health care 
provider that you are constantly being followed-up?, is 
there a phone number you can call or a place you can admit 
in case of emergency?, does diabetes impair sexual 
function in men and women?); between 24 and 34 were 
assessing the information level of patients about treatment 
(After receiving the diagnosis of diabetes, should you 
change your diet, alcohol consumption, smoking habits?, is 
medical nutrition treatment essential in the treatment of 
diabetes?, is it possible to treat diabetes without using 

medication or insulin?, are there any side effects of the 
pills used for diabetes?, is it true that higher number of 
medications mean better diabetes treatment?, is insulin 
obtained from animal sources?, is there insulin addiction?, 
are you afraid of injecting insulin?, can higher than 
recommended doses of insulin cause a life threatening 
status?, should the treatment for diabetes be changed when 
a diabetic woman is pregnant?, would you accept if 
diabetes treatment is possible with surgery?). The 
remaining questions between 35 and 40 were assessing the 
information level of patients about the complications of the 
disease (Can diabetes cause blindness?, can uncontrolled 
diabetes cause kidney failure?, are diabetics at higher risk 
of heart disease than normal people?, do diabetics are at 
risk of suffering a stroke at a higher rate than normal 
people?, do diabetics have to pay attention to foot hygiene 
and selection of shoes?, is there a possibility of occuring 
foot ulcers and leg amputation (surgical removal of the leg) 
in patients with poorly controlled diabetes?). 

In the assessment of the total scale scores (TSS), each 
correct answer was scored as 1 and each incorrect answer 
was scored as 0 point. The maximum score was 40, if all 
the questions were correctly answered. Scores were 
compared separately in all categories. During these 
comparisons, groups were analysed for gender as female vs 
male; for marital status as married vs single; for occupation 
as employed (officer, worker and self-employed) vs 
unemployed (retired, housewife, student and non-
employed); for education as low education (illiterate, 
literate, primary school graduates) vs high education level 
(high school and university graduates); for income as low 
income level (under 500 USD) vs high income level 
(above or equal to 500 USD). This amount was based on 
the average income level of our country in the data of "The 
State Institute of Statistics" at the time the survey was 
conducted.  

Reliability of survey 
A pre-testing process was administrated to 20 outpatients 
and their answers given were collected. Based on these, the 
investigators agreed on the wording of the questions and 
the ability of each patient to understand all the items. All 
these patients were randomly selected and not part of the 
validation study. Internal consistency and test-retest 
statistical methods were used to evaluate the reliability and 
reproducibility of the survey. The same survey was applied 
to the patients twice at different times. Cronbach's alpha 
coefficient (α) was calculated to evaluate internal 
consistency of the survey (α=1). Test-retest reliability was 
assessed with Pearson's correlation coefficient (r=1, 
p<0.001). To see the harmony between the individual 
questions, each question were compared with McNemar 
test. It was found to be compatible to all questions 
(p>0.05). 
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Statistical analysis 
The data was analysed using the SPSS software package of 
version 13.0 for Windows (SPSS, Inc., Chicago, IL). All 
numerical variables were given as mean ± standard 
deviation. Pearson’s and Fisher’s exact chi-square tests 
were used in the comparison of categorical variables. 
Continuous variables of two groups were compared with 
independent sample t-test or Mann-Whitney U test 
according to the distribution of the data. p values less than 
0.05 were considered to be significant. 

Results 

Among 120 participants enrolled, 60 subjects (50%) were 
type 1 and 60 (50%) were type 2 diabetic patients. The 
mean age of the study population was 42.5±15.4 years, and 
60.8% (n=73) of the participants were females. The mean 
ages of type 1 diabetics were lower than those of type 2 
diabetics (29.8±8.1 vs. 55.2±9.4 years, p<0.05). The 
gender distribution of both groups was similar (female to 
male ratio: 38/22 in type 1 diabetics and 35/25 in type 2 
diabetics, p=0.575). The marital ratios in type 2 diabetics 
were higher than in type 1 diabetics (93.3% vs. 56.7%, 
p<0.001). There were 2 illiterates, 1 literate, 15 primary 
school graduates, 23 high school graduates and 19 
university graduates in type 1 diabetics and 3 illiterates, 4 
literates, 32 primary school graduates, 12 high school 
graduates and 9 university graduates in type 2 diabetics. 
The high education ratios in type 1 diabetics were higher 
than in type 2 diabetics (70% vs. 35%, p<0.001). Among 
type 1 diabetics there were 9 officers (15%), 8 workers 
(13.3%), 5 self-employed (8.3%), 5 retired (8.3%), 10 

students (16%), 19 housewives (31.7%), 4 non-employed 
(6.6%) participants. Among type 2 diabetics there were 3 
officers (5%), 2 workers (3.3%), 4 self-employed (6.7%), 
21 retired (35%), 28 housewives (46.7%), 2 non-employed 
(3.4%) participants. There was a significant difference in 
occupational status among both groups (p<0.001). Thirty 
five (58.3%) of type 1 diabetics and 45 (68.3 %) of type 2 
diabetics had low monthly income (p=0.256). In type 2 
group only 2 participants reported their monthly income to 
be over 1300 $. 

There was no statistically significant difference in terms of 
TSS between type 1 (34.2±2.9) and type 2 (33.4±3.0) 
diabetic groups. The scores regarding general information 
(8.9±1.2 vs 8.6±1.1), social aspects (9.8±1.5 vs. 9.8±1.3) 
and complications (5.8±1.4 vs. 5.8±0.3) of diabetes 
mellitus were comparable in type 1 and type 2 diabetic 
groups, respectively (p>0.05).  Type 1 diabetics had 
statistically significantly higher scores in terms of 
treatment of diabetes compared to type 2 diabetics (9.6±0.9 
vs. 9.0±1.2, p=0.019).  

Effect of gender on TSS 
In whole group analysis, we found that scores for the 
general information level, social aspects of diabetes and 
TSS were statistically indifferent between females and 
males. Only the score of information level about the 
complications of diabetes was higher in female diabetics 
than males, (p<0.05). In subgroup analysis, type 1 diabetic 
females had higher scores than males concerning the 
complications of diabetes, as was the case in whole group 
analysis (p=0.025) (Table 1). 

 
Table 1. Comparison of the survey scores about diabetes mellitus in diabetic patients according to gender 

Categories of Questionnaire, scores Female Male 
Type 1 (n:38) Type 2 (n:35) Total (n:73) Type 1 (n:22) Type 2 (n:25) Total (n:47) 

General information  9.1±1.0 8.6±1.5 8.8±1.3 8.7±1.4† 8.6±1.4 8.6±1.4 
Social aspects  9.8±1.5 9.9±1.2 9.8±1.3 9.8±1.5 9.6±1.6 9.7±1.5 
Treatment  9.5±0.9 9.0±1.3 9.3±1.1 9.7±0.9 9.1±1.1 9.4±1.0 
Complications  6.1±1.5 5.9±0.2 6.0±1.1 5.4±1.0† 5.8±0.5 5.6±0.7* 
Total Scale Score 34.5±2.8 33.6±3.1 34.1±3.0 33.7±3.1 33.2±3.0 33.4±3.0 

† p=0.025 vs. female type 1 DM; * p<0.05 vs. total female DM.  

 
Level of knowledge according to the marital status 
Information about treatment of diabetes was statistically 
significantly higher in single diabetics compared to 
married ones in whole group evaluation (p=0.045). 
Married diabetic group had statistically significantly higher 
scores for the information on complications than the single 

group (p<0.001) in whole group evaluation. In subgroup 
analysis, type 1 diabetic singles had statistically 
significantly higher scores than married ones about social 
aspects of diabetes (p=0.028) and married ones than 
singles about complications of diabetes (p=0.023) (Table 
2).

 

Table 2. Comparison of the survey scores about diabetes mellitus in diabetic patients according to marital status 

Categories of Questionnaire, scores Single Married 
Type 1 (n:26) Type 2 (n:4) Total (n:30) Type 1 (n:34) Type 2 (n:56) Total (n:90) 

General information 8.8±1.3 9.0±0.8 8.8±1.0 9.0±1.2 8.6±1.5 8.7±1.4 
Social aspects  10.2±1.5 9.5±0.5 10.1±1.4 9.5±1.4† 9.8±1.4 9.7±1.4 
Treatment  9.8±0.7 9.0±1.4 9.7±0.8 9.4±1.0 9.0±1.2 9.2±1.1* 
Complications  5.5±0.8 5.5±0.5 5.5±0.8 6.1±1.6†† 5.9±0.3 5.9±1.0** 
Total Scale Score 34.3±2.6 33.0±3.1 34.1±2.6 34.2±3.2 33.4±3.1 33.7±3.0 

† p=0.028 and †† p=0.023 vs. single type 1 DM; * p=0.045 and ** p=0.001 vs. single total DM. 
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Education level 
In whole group evaluation, the results for the general 
information level, social aspect of diabetes, treatment and 
TSS were found to be statistically significantly (p<0.001, 
p=0.002, p=0.044 and p<0.001, respectively) higher in 
high education level group compared to low education 
level. In subgroup analysis, type 1 diabetics with high 

education level had statistically significantly higher scores 
in general information level (p=0.018), social aspect of 
diabetes (p=0.019) and TSS (p=0.011) compared to ones 
with low education level. Type 2 diabetics with high 
education level had statistically significantly higher scores 
in social aspect of diabetes (p=0.03) and TSS (p=0.015) 
compared to ones with low education level (Table 3).

 
Table 3. Comparison of the survey scores about diabetes mellitus in diabetic patients according to education level 

Categories of Questionnaire, scores Low education High education 
Type 1 (n:8) Type 2 (n:39) Total (n:57) Type 1 (n:42) Type 2 (n:21) Total (n:63) 

General information 8.4±1.0 8.3±1.6 8.3±1.4 9.1±1.2† 9.1±1.0 9.1±1.1* 
Social aspects  9.1±1.5 9.5±1.3 9.4±1.4 10.1±1.4†† 10.3±1.3‡ 10.2±1.3** 
Treatment  9.3±0.9 8.9±1.3 9.1±1.2 9.7±0.9 9.2±0.9 9.5±0.9*** 
Complications  5.7±0.5 5.8±0.4 5.8±0.4 5.8±1.6 5.9±0.2 5.9±1.3 
Total Scale Score 32.7±2.6 32.7±3.2 32.7±3.0 34.9±2.8††† 34.8±2.2‡‡ 34.8±2.6* 

† p=0.018, †† p=0.019 and ††† p=0.011 vs. low education level type 1 DM; ‡ p=0.03 and ‡‡ p=0.015 vs. low education level type 2 DM; * p=0.001, 
**p=0.002 and ***p=0.044 vs. low education level total DM.  

 
Employment status 
It was found that employed group had statistically 
significantly higher scores compared to unemployed group 
in social aspects of diabetes and TSS (p=0.005 and 

p=0.018, respectively). In subgroup analysis, employed 
type 2 diabetics had higher scores than unemployed ones in 
terms of social aspects of diabetes and TSS (p=0.001 and 
p=0.011, respectively) (Table 4).

 
Table 4. Comparison of the survey scores about diabetes mellitus in diabetic patients according to employment status 

Categories of Questionnaire, scores Employed Unemployed 
Type 1 (n:22) Type 2 (n:9) Total (n:31) Type 1 (n:38) Type 2 (n:51) Total (n:89) 

General information 9.2±1.0 9.1±1.2 9.1±1.1 8.8±1.2 8.5±1.5 8.6±1.4 
Social aspects  10.2±1.0 11.1±0.6 10.4±1.0 9.6±1.6 9.6±1.3‡ 9.6±1.4* 
Treatment  9.4±1.0 9.5±0.7 9.4±0.9 9.7±0.8 9.0±1.3 9.3±1.1 
Complications  5.5±0.8 5.8±0.3 5.6±0.7 6.0±1.6 5.8±0.3 5.9±1.0 
Total Scale Score 34.5±2.8 35.6±2.0 34.8±2.6 34.1±3.0 33.0±3.0‡‡ 33.5±3.1** 

‡ p=0.001 and ‡‡ p=0.011 vs. employed type 2 DM; * p=0.005 and ** p=0.018 vs. employed total DM.  

 
Income status 
It was found that there was no difference in monthly 
income levels among groups in whole group comparisons. 
In subgroup analysis, type 2 diabetics with high monthly 

income had statistically significantly higher scores in 
general information level (p=0.049) when compared to 
type 2 diabetics with low monthly income level (Table 5).

 
Table 5. Comparison of the survey scores about diabetes mellitus in diabetic patients according to monthly income 

Categories of Questionnaire, scores Low income High income 
Type 1 (n:35) Type 2 (n:41) Total (n:76) Type 1 (n:25) Type 2 (n:19) Total (n:44) 

General information 9.0±1.1 8.3±1.5 8.6±1.4 8.8±1.2 9.2±1.1‡ 8.9±1.2 
Social aspects  9.5±1.5 9.8±1.2 9.7±1.3 10.2±1.4 9.8±1.6 10.0±1.5 
Treatment  9.5±0.8 9.0±1.3 9.3±1.1 9.7±1.0 9.0±0.9 9.4±1.0 
Complications  5.9±1.7 5.9±0.3 5.9±1.1 5.7±0.7 5.8±0.5 5.7±0.6 
Total Scale Score 34.1±2.8 33.1±3.1 33.6±3.0 34.4±3.1 34.0±2.8 34.2±3.0 

‡ p=0.049 vs. low monthly income type 2 DM. 

Discussion 

The frequency of diabetes is increasing both in the world 
and in our country. It is important to understand the level 
of knowledge of diabetics about the disease, its 
complications and treatment, as well as its social aspects. 
We designed a questionnaire taking into account the basic 
knowledge that patients should know about diabetes and 
the questions mostly asked during diabetes education 
sessions and outpatient admissions. 

Gender is one of the variables that may affect the 
information level. Most of the studies conducted in 
diabetic patient groups indicated no difference between the 
female and male genders concerning general information 
level about diabetes and its treatment [9-11]. In our study, 
when we investigated our whole group, we found that 
diabetic females had higher scores in general information, 
social aspects, complications of diabetes and TSS 
compared to males. There was a statistically significant 
difference concerning only complications of the disease in 
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whole group analysis and in type 1 subgroup analysis. This 
may be due to the fact that females are more curious about 
their health status compared to males and they obtain more 
information about their diseases. 

In a survey conducted, no difference was observed 
according to the marital status in terms of general 
information level in diabetics [12]. Similar results were 
obtained in a national study and no difference was 
observed in the general information level with regard to 
marital status in diabetes [11]. In our study, single patients 
had statistically significantly higher scores in the treatment 
of diabetes and married ones about the complications of 
diabetes. There were more single patients in type 1 
diabetics and married patients in type 2 diabetics. Type 2 
group was older than type 1. Single patients in type 1 
group using necessarily insulin might be the explanation 
for higher score of knowledge on diabetes treatment. They 
might be trying to learn more about treatment aspects. 
Older patients with longer duration of DM might have 
more complications and that might be the reason for the 
higher score concerning diabetic complications in the 
married group.   

When we investigate the relationship between the level of 
general information about diabetes and the level of 
education, there are reports in several surveys indicating 
that general information level about diabetes are less 
among illiterates, low degree educated and elderly patients 
[9,13,14]. It’s known that education level is the most 
predictive factor for the general information level of 
diabetic patients [15]. According to some studies 
conducted, it was determined that in some minority groups, 
individuals had less diabetic education and had lower 
levels of information about diabetes treatment compared 
with Caucasians [16,17]. In a study conducted with 886 
type 1 and type 2 diabetic patients, it was claimed that in 
order to prevent the complications, the two highly 
important indicators were education level and 
socioeconomic status [18]. In a study conducted both in 
rural and urban areas, it was shown that although patients 
have some knowledge about diabetes symptoms and 
complications, awareness about their management was 
lacking [19]. In our study, when we compared lower and 
higher education level groups, we found that patients with 
higher education level had higher levels of knowledge 
about general information, social aspects, treatment of 
diabetes and TSS as expected. This result may be related 
with the higher understanding capacity, problem solving 
capability, ability to access and use the information in 
individuals with higher educational level. Having an 
occupation and being employed are factors directly related 
to socioeconomical status. In our study, patients who were 
employed had higher knowledge level concerning social 
aspects of diabetes and TSS. This might be due to the fact 
that employment is directly related to education level in 

our country. Most of the unemployed people are the ones 
with generally lower educational status. On the other hand, 
we could not demonstrate the effect of monthly income on 
level of knowledge about the disease and related facts in 
whole group analysis. The gap between lower and higher 
incomes was very narrow in our study group which might 
explain this indifference.   

When we compared the level of knowledge in terms of 
type of diabetes, patients with type 1 diabetes had more 
information about treatment of the disease. This fact might 
be due to insulin dependence of type 1 diabetics who 
usually try hard for learning and better applying the 
treatment options. Besides percentages of high school and 
university graduates were higher in type 1 compared to 
type 2 diabetics in our study group. 

In conclusion, our study demonstrated that, in whole group 
evaluation, female diabetics had statistically significantly 
more information about the complications of diabetes 
compared to males, single diabetics had statistically 
significantly more information about the treatment of 
diabetes compared to married ones, married diabetics had 
statistically significantly more information about the 
complications of diabetes than single ones, diabetics with 
higher education level had statistically significantly more 
knowledge about general information, social aspects, 
complications of diabetes and TSS than the ones with 
lower education level and employed diabetics had 
statistically significantly more information about the social 
aspects of diabetes than unemployed ones. As it was 
previously reported in different studies, education level of 
a patient seems to be the most prominent contributor of 
level of knowledge of diabetes, its complications, 
treatment and social aspects. Every effort should be made 
to increase the general level of education and diabetes 
education in the population.  

References 

1. Domingueti CP, Dusse LM, Carvalho MD, de Sousa LP, Gomes KB, 
Fernandes AP. Diabetes mellitus: The linkage between oxidative 
stress, inflammation, hypercoagulability and vascular complications. 
J Diabetes Complications. 2016;30(4):738-45. 

2. The Society of Endocrinology and Metabolism of Turkey. Diagnosis, 
Treatment and Monitoring Guideline of Diabetes Mellitus and Its 
Complications. 8th edition. Miki Matbaacılık San. ve Tic. Ltd. Şti., 
Ankara, 2016. 

3. Abacı A, Böber E,  Büyükgebiz A. Tip 1 Diyabet. Güncel Pediatri.  
2007;5:1-10.  

4. Onkamo P, Väänänen S, Karvonen M, Tuomilehto J. Worldwide 
increase in incidence of Type I diabetes - the analysis of the data on 
published incidence trends. Diabetologia. 1999;42(12):1395-403. 

5. Gururaj Setty S, Crasto W, Jarvis J, Khunti K, Davies MJ. New 
insulins and newer insulin regimens: a review of their role in 
improving glycaemic control in patients with diabetes. Postgrad Med 
J. 2016;92(1085):152-64. 



doi: 10.5455/medscience.2016.05.8550          Med Science 2017;6(2):249-54 

 

 

254 

6. Glucose tolerance and mortality: comparison of WHO and American 
Diabetes Association diagnostic criteria. The DECODE study group. 
European Diabetes Epidemiology Group. Diabetes Epidemiology: 
Collaborative analysis of diagnostic criteria in Europe. Lancet. 
1999;354(9179):617-21. 

7. Satman I, Yilmaz T, Sengül A, Salman S, Salman F, Uygur S, Bastar 
I, Tütüncü Y, Sargin M, Dinççag N, Karsidag K, Kalaça S, Ozcan C, 
King H. Population-based study of diabetes and risk characteristics in 
Turkey: results of the turkish diabetes epidemiology study 
(TURDEP). Diabetes Care. 2002;25(9):1551-6. 

8. Satman I, Omer B, Tutuncu Y, Kalaca S, Gedik S, Dinccag N, 
Karsidag K, Genc S, Telci A, Canbaz B, Turker F, Yilmaz T, Cakir 
B, Tuomilehto J; 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(2):169-80.  

9. Al-Adsani AM, Moussa MA, Al-Jasem LI, Abdella NA, Al-Hamad 
NM. The level and determinants of diabetes knowledge in Kuwaiti 
adults with type 2 diabetes. Diabetes Metab. 2009;35(2):121-8.   

10. Chao J, Nau DP, Aikens JE. Patient-reported perceptions of side 
effects of antihyperglycemic medication and adherence to medication 
regimens in persons with diabetes mellitus. Clin Ther. 
2007;29(1):177-80. 

11. Gunay T, Ulusel B, Velipasaoglu S, Unal B, Ucku R, Ozgener N. 
Factors affecting adult knowledge of diabetes in Narlidere Health 
District, Turkey. Acta Diabetol. 2006;43(4):142-7. 

12. He X, Wharrad HJ. Diabetes knowledge and glycemic control among 
Chinese people with type 2 diabetes. Int Nurs Rev. 2007;54(3):280-7. 

13. Rhee MK, Cook CB, El-Kebbi I, Lyles RH, Dunbar VG, Panayioto 
RM, Berkowitz KJ, Boyd B, Broussard S, George CD. Barriers to 
diabetes education in urban patients: perceptions, patterns, and 
associated factors. Diabetes Educ. 2005;31(3):410-7. 

14. Bruce DG, Davis WA, Cull CA, Davis TM. Diabetes education and 
knowledge in patients with type 2 diabetes from the community: the 
Fremantle Diabetes Study. J Diabetes Complications. 2003;17(2):82-
9. 

15. Yun LS, Hassan Y, Aziz NA, Awaisu A, Ghazali R. A comparison of 
knowledge of diabetes mellitus between patients with diabetes and 
healthy adults: a survey from north Malaysia. Patient Educ Couns. 
2007;69(1-3):47-54.  

16. Povlsen L, Olsen B, Ladelund S. Diabetes in children and adolescents 
from ethnic minorities: barriers to education, treatment and good 
metabolic control. J Adv Nurs. 2005;50(6):576-82. 

17. Jacquez F, Stout S, Alvarez-Salvat R, Fernandez M, Villa M, 
Sanchez J, Eidson M, Nemery R, Delamater A. Parent perspectives of 
diabetes management in schools. Diabetes Educ. 2008;34(6):996-
1003.  

18. Nicolucci A, Carinci F, Ciampi A. Stratifying patients at risk of 
diabetic complications: an integrated look at clinical, socioeconomic, 
and care-related factors. SID-AMD Italian Study Group for the 
Implementation of the St. Vincent Declaration. Diabetes Care. 
1998;21(9):1439-44 

19. Kishore J, Kohli C, Gupta N, Kumar N, Sharma PK. Awareness, 
Practices and Treatment Seeking Behavior of Type 2 Diabetes 
Mellitus Patients in Delhi. Ann Med Health Sci Res. 2015;5(4):266-
73.

 


