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Abstract
One of the main problem in the treatment of diabetes is difficulty of achieving treatment target levels. In recent years, despite the improvements in diagnosis, treatment 
and follow-up methods, target hemoglobin A1c levels in diabetic individuals cannot be reached to the desired extent. In this study, it was aimed to investigate the effects 
of the education status (levels) of patients on diabetes treatment. Four hundred and thirty-six diabetic individuals who applied to the internal medicine and endocrinology 
clinics between September 2017 and December 2017 were asked to fill in a questionnaire. The subjects were divided into 5 groups according to their education status. The 
groups were compared in terms of age, gender, cholesterol, hemogram parameters, hemoglobin A1c, and urinary microalbumin levels. The primary school graduate group 
consisted of the most crowded group (302 patients). Significant differences were found between education status groups in terms of age, gender distribution, body-mass 
index, and hematocrit values. Fasting blood glucose, hemoglobin A1c, lipid parameters, and urinary microalbumin levels were similar between groups. There was no 
relationship between education status and hemoglobin A1c. And also there was no relationship between education status and lipid levels. While we could not observe any 
relation between education level and the course of diabetes treatment we recommend to observe all diabetic patients closely. 
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Introduction

Diabetes mellitus is a chronic metabolic disease with impaired 
insulin secretion [1]. DM affects all aspects of life by causing 
many microvascular and macrovascular complications [2]. The 
most important problem in the treatment of DM is a failure to 
achieve treatment goals. Achieving a normal hemoglobin A1c 
(HbA1c) reduces the frequency of development of microvascular 
and macrovascular complications [3]. Despite recent advances 
in diagnosis, treatment and follow-up methods, the desired 
HbA1c levels in DM patients are still not observed mostly 
reached. Therefore, the management of diabetic patients is very 
important and treatment should be determined considering the 
sociodemographic characteristics of each patient. Recently 
diagnosed DM patients should undergo a comprehensive diabetes 
self-management training program on nutrition, physical activity, 
optimizing metabolic control and preventing complications. 
Diabetes self-management is an important cornerstone of good 
diabetes control [4]. 

Training of patients and their relatives is very important in order 
to reduce the risk of acute complications and to avoid chronic 
complications.

Type 2 DM is characterized by impaired insulin secretion and 
insulin resistance and hyperglycaemia. The prevalence of DM 
is increasing from day to by day. With lifestyle change, a 58% 
reduction in the development of DM was achieved in these 
patients. In 2000, World Health Organization foresaw that the 
number of 3 million with diabetes in Turkey would reach to 6.5 
million in 2030, but according to the results of studies this number 
was already exceeded in the year 2014 and the number of patients 
exceeded to 7 million. Necessary measures should be taken for 
the disease of our age, which has increased above expectations 
yet, and patients should have the necessary knowledge and skills 
about their diseases and treatments. In this study, it was aimed to 
investigate the effect of educational levels on metabolic parameters 
of patients with DM.

Materials and Methods

The study was designed as a descriptive, cross-sectional survey. 
The study was conducted in by face-to-face interviews with 436 
diabetic patients over 18 years of age, and were admitted to the 
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Internal Medicine and Endocrinology Clinics of Evliya Çelebi 
Training and Research Hospital, Kütahya Dumlupınar University 
Medical Faculty. Written informed consents were obtained from 
all participants and ethics committee approval was received 
from Kütahya Dumlupınar University Faculty of Medicine 
Clinical Research Ethics Committee. The study complies with 
the World Health Organization Declaration of Helsinki and the 
World Psychiatric Association, Good Clinical Practices and Good 
Laboratory Practice rules. The data of the study was collected 
by using the Diabetes Education Form, which was prepared by 
the researcher in accordance with the literature. In addition to 
the sociodemographic data, the drugs used for the treatment of 
DM, the forms of the drugs (oral, subcutaneous), frequency and 
duration of administration, method of administration (intermittent 
or continuous) were recorded. Concomitant diseases and drug 
use history for these diseases were questioned. The patients were 
divided into 5 groups according to their educational level. Group 1 
was defined as illiterate, group 2 as primary school graduates, group 
3 as middle school graduates, group 4 as high school graduates, 
and group 5 as university graduates. In the laboratory parameters, 
fasting blood glucose, HbA1c, total cholesterol, HDL cholesterol, 
LDL cholesterol, triglyceride, creatinine, C reactive protein, 
urinary microalbumin and hemogram parameters were recorded. 
The groups were compared in terms of sociodemographic data, 
responses to the questionnaire, and laboratory parameters.

Statistical Analysis
For the analysis of the study data, SPSS (Statistical Package for 
Social Science) version 16 program was used. The suitability 
of continuous variables to normal distribution was examined by 
Kolmogorov-Smirnov and Shapiro-Wilk tests. Data showing 
normal distribution were expressed as mean ± standard deviation 
and categorical variables were expressed as percentages. 
Differences between the groups were evaluated by one-way 
analysis of variance (ANOVA) and post-hoc multiple comparison 
tests. Categorical parameters were analyzed using the Chi-square 
test. P <0.05 was considered statistically significant for all tests.

Results

Demographic data of 436 patients are given in Table 1. Of the 
patients, 293 (67.2%) were female and 143 (32.7%) were male. 
216 patients (49.5%) were using insulin for treatment. The 
comparison of the demographic data of the 5 groups determined 
according to the educational level of the patients is given in Table 
2. Mean age of the illiterate group was significantly higher than 
the other groups. The mean age of primary school graduates was 
higher than that of middle school graduates (p <0.05). The female 
gender ratio was highest in the illiterate group (84%) and lowest in 
the university graduates group (10.5%). As the level of education 
increased, the female gender ratio decreased. Body-mass index 
was lower in the university graduates compared to the primary 
school graduates (p <0.05). In addition, the body-mass index of 
the high school graduate group was lower than the illiterate group 
(p <0.05). Family history of diabetes was lowest in the illiterate 
group (54%) and highest in the high school graduate group 
(82.1%). As the education level of the patients increased, the rate 
of attending to regular outpatient controls increased (p = 0.010). 
Groups were similar in terms of diabetes duration, regular blood 
glucose measurement and frequency, diabetic diet administration, 
regular HbA1c control and diabetes complications.

Table 1. Demographic data of the subjects

Parameters n = 436

Age (years) 57.8 ± 12.2

Female gender (%) 293 (67.2%)

Body-mass index (kg/m2) 30 (27-34)

Level of education n, (%)

   Illiterate 50 (11.5%)

   Primary school 302 (69.3%)

   Middle School 37 (8.5%)

   High School 28 (6.4%)

   University 19 (4.4%)

Diabetes duration (years) 8 (4-15)

Treatment regimen n, (%)

   Oral anti-diabetic drug 220 (50.5%)

   Oral anti-diabetic drug + Insulin 78 (17.9%)

   Insulin 138 (31.7%)

Family history of diabetes n, (%) 310 (71.1%)

History of complications related to diabetes 
in the family n,(%) 88 (20.2%)

Regular blood glucose measurement n, (%)   270 (61.9%)

Blood glucose measurement frequency n, (%)

   Every day 197 (45.2%)

   Every other day 67 (15.4%)

   1 per week 57 (13.1%)

   Less than 1 per week 48 (11.0%)

   In the presence of symptoms 67 (15.4%)

Blood glucose measurement time n, (%)

   Hungry 263 (60.3%)

   Full 40 (9.2%)

   Hungry and full 133 (30.5%)

Regular hemoglobin A1c control n, (%) 224 (51.4%)

Regular outpatient control, n (%) 241 (55.3%)

Outpatient control in terms of diabetes 
complications, n (%) 211 (48.4%)

Following diabetic diet, n (%) 257 (58.9%)

Reaching LDL cholesterol target value, n (%) 146 (33.5%)

Reaching rate of target hemoglobin to A1c 
(<6.5%), n (%) 101 (23.2%)

Obesity (Body-mass index>30 kg/m2), n (%) 234 (53.7%)

Albuminuria (>30 mg/day), n (%) 163 (37.4%)
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Table 2. Comparison of demographic data of the groups

Parameters
Group 1

(Illiterate)
n = 50

Group 2
(Primary school)

n = 302

Group 3
(Middle school)

n = 37

Group 4
(High school)

n = 28

Group 5
(University)

n = 19
p

Age (years) 66 ± 9 58 ± 11a 51 ± 12a, b 54 ± 17c 50 ± 12a <0.001

Female gender, n (%) 42 (84.0%) 220 (72.8%) 20 (54.1%) 9 (32.1%) 2 (10.5%) <0.001

Diabetes duration (years) 11 ± 9 9 ± 7 8 ± 6 11 ± 8 8 ± 9 0.141

Body-mass index (kg / m2) 31 ± 5 32 ± 6 30 ± 6 27 ± 5b, c 27 ± 3b <0.001

Family history of DM, n (%) 27 (54.0%) 219 (72.5%) 28 (75.7%) 23 (82.1%) 13  (68.4%) 0.049

Regular blood glucose measurement, n (%) 26 (52.0%) 195 (64.6%) 20 (54.1%) 17(60.7%) 12 (63.2%) 0.408

Blood glucose measurement frequency, n (%)

   Every day 23 (46.0%) 138 (45.7%) 15 (40.5%) 15 (53.6%) 6 (31.6%)

0.950

   Every other day 7 (14.0%) 49 (16.2%) 3 (8.1%) 4 (14.3%) 4 (21.1%)

   1 per week 7 (14.0%) 35 (11.6%) 7 (18.9%) 4 (14.3%) 4 (21.1%)

   Less than 1 per week 7 (14.0%) 32 (10.6%) 5 (13.5%) 2 (7.1%) 2 (10.5%)

   In the presence of symptoms 6 (12.0%) 48 (15.9%) 7 (18.9%) 3 (10.7%) 3 (15.8%)

Regular HbA1c control, n (%) 22 (44.0%) 149 (49.3%) 21 (56.8%) 20 (71.4%) 12 (63.2%) 0.108

Regular outpatient control, n (%) 19 (38.0%) 165 (54.6%) 22 (59.5%) 21 (75.0%) 14 (73.7%) 0.010

Outpatient control in terms of diabetes 
complications, n (%) 21 (42.0%) 142 (47.0%) 20 (54.1%) 17 (60.7%) 11 (57.9%) 0.418

Following diabetic diet, n (%) 26 (52.0%) 176 (58.3%) 22 (59.5%) 20 (71.4%) 13 (68.4%) 0.468
ap<0.001 when compared to Group 1, bp<0.05 when compared to Group 2, cp<0.05 when compared to Group 1

Table 3. Comparison of the laboratory parameters of the groups

Parameters
Group 1

(Illiterate)
n = 50

Group 2
(Primary school)

n = 302

Group 3
(Middle school)

n = 37

Group 4
(High school)

n = 28

Group 5
(University)

n = 19
p

Fasting blood sugar (mg/dL) 158 ± 85 178 ± 73 164 ± 90 178 ± 78 210 ± 131a. b 0.028
HbA1c (%) 8.1 ± 1.8 8.3 ± 2.0 8.1 ± 2.4 8.1 ± 1.8 8.7 ± 3.0 0.836
Total cholesterol (mg/dL) 195 ± 49 192 ± 49 180 ± 38 198 ± 44 199 ± 52 0.537
Triglyceride (mg/dL) 177 ± 82 183 ± 143 174 ± 93 211 ± 205 171 ± 79 0.982
HDL (mg/dL) 45 ± 14 44 ± 11 44 ± 12 43 ± 9 42 ± 11 0.774
LDL (mg/dL) 114 ± 39 116 ± 40 103 ± 39 118 ± 39 123 ± 42 0.372
Hemoglobin (g/dL) 13.1 ± 1.5 13.3 ± 3.9 13.9 ± 1.7 14.0 ± 1.9 14.5 ± 1.1 0.393
Haematocrit (%) 39.3 ± 3.9 39.3 ± 4.6 41.6 ± 4.9 41.5 ± 5.1 42.8 ± 2.6a. c <0.001
RDW (%) 14.0 ± 1.4 14.3 ± 2.6 13.9 ± 2.1 14.1 ± 2.1 13.4 ± 0.8 0.230
WBC (x1000/µL) 8.10 ± 2.00 8.65 ± 2.99 8.06 ± 2.02 8.11 ± 1.62 8.34 ± 2.15 0.668
Platelet (x1000/µL) 270 ± 74 264 ± 76 254 ± 50 248 ± 61 271 ± 58 0.573
MPV (fL) 9.5 ± 1.4 9.6 ± 1.1 9.5 ± 1.2 9.5 ± 1.2 9.3 ± 1.2 0.578
Neutrophil (x1000/µL) 4.82 ± 1.89 5.36 ± 2.38 4.71 ± 1.54 4.89 ± 1.57 5.29 ± 2.02 0.361
Lymphocyte (x1000/µL) 2.54 ± 0.80 2.52 ± 1.41 2.46 ± 0.81 2.47 ± 0.74 2.31 ± 0.90 0.964
Monocyte (/µL) 520 ± 171 516 ± 176 540 ± 161 516 ± 184 516 ± 151 0.920
Neutrophil - Lymphocyte ratio 2.25 ± 1.84 2.78 ± 4.73 2.08 ± 0.83 2.40 ± 2.19 3.07 ± 3.62 0.548
Platelet-Lymphocyte ratio 114 ± 45 124 ± 85 120 ± 71 110 ± 45 139 ± 90 0.589
Monocyte-HDL ratio 14.7 ± 17.6 12.8 ± 6.3 13.3 ± 5.8 12.5 ± 5.5 13.7 ± 6.7 0.915
CRP (mg/L) 10.7 ± 20.9 10.5 ± 15.4 10.2 ± 21.5 10.0 ± 20.3 5.3 ± 4.2 0.434
Creatinine (mg/dL) 1.66 ± 4.42 1.08 ± 0.52 1.65 ± 3.69 1.25 ± 0.87 1.05 ± 0.33 0.080
Albuminuria (mg/day) 34 ± 38 122 ± 236 75 ± 196 123 ± 253 122 ± 290 0.965

RDW: Red blood cell distribution width, MPV: Mean platelet volume
ap<0.05 when compared to Group 1, bp<0.05 when compared to Group 3, cp<0.05 when compared to Group 2
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The comparison of the groups in terms of metabolic parameters is 
given in Table 3. The fasting blood glucose level of the university 
graduates group was higher than the illiterate group and the 
primary school graduate group (p <0.05). There was no difference 
between the groups in terms of other metabolic parameters.

Discussion

DM is a chronic metabolic disease that affects the life of patients 
and their relatives in many ways, decreases the quality of life and 
can cause many complications. According to the 8th Diabetes 
Atlas data published by the International Diabetes Federation 
in 2017, it is thought that 425 million DM patients worldwide 
and half of these patients are not diagnosed [5]. Therefore, early 
diagnosis of diabetes and effective treatment of patients diagnosed 
with diabetes is important. Patient education is an integral part of 
treatment in diabetic patient management [6]. Socioeconomic and 
demographic factors such as age, educational level, ethnic and 
cultural background limit diabetes self-management [7]. For that 
reason, while educating the patients, the socioeconomic status of 
the patient should be taken into consideration and the treatment 
given should be tailored to the patient. Studies have shown that 
obesity and diabetes are more common among individuals and 
groups with low levels of education, and this leads that these 
patients receive late diagnosis and treatment [8].

In this study, the awareness levels of participants about DM 
follow-up and treatment were investigated. It was found that 
the percentage of subjects participating in the study for regular 
outpatient follow-up visits was 55.2%. In a study conducted by 
Altundağ, it was found that 82.6% of children with type 1 DM 
applied for control every 3 months [9]. The difference between the 
studies suggests that regional and sociocultural variables affect the 
patient’s awareness of the disease. In this study, the rate of coming 
to regular outpatient control in the illiterate group was found 
to be 38% and it was thought that this low rate was due to low 
education level. The level of education of the patient is a factor 
that provides easier and earlier access to the information necessary 
for awareness of maintaining a healthier life [10]. Therefore, it 
should be remembered that the ability to apply the recommended 
treatment and to adhere to the correct diet and exercise program, to 
go to the outpatient clinic control and to comprehend their diseases 
may be insufficient in patients with low educational level.

Several studies and meta-analyses have shown that diet and 
exercise can provide significant improvements in glucose control 
in people with type 2 DM [11]. It has been shown that the diet can 
reduce HbA1c by approximately 0.12% to 0.5% for blood sugar 
control [12]. It was seen that 58.9% of the subjects participated in 
the study followed a diabetic diet and a significant proportion of 
them did not. In a study by Aslan et al., only 24.5% of the subjects 
were found adhere to the diet and 40% did not obey to the diet at 
all [2]. Patients with DM should be told that medical treatments 
alone will not be sufficient to regulate blood sugar and that only 
the desired result can be achieved with a diabetic diet. In the study 
conducted by Tavakolizadeh et al., it was determined that blood 
sugar levels of diabetic patients were lower after the training and 
that the training had a positive effect on dietary habits [13].

When the frequency of regular blood glucose measurement of DM 
subjects in this study was examined, it was found that the rate was 

61.9%. As a result of the study, it was found that 12% of illiterate 
and 15.8% of university graduates measured blood sugar levels 
only in the presence of symptoms. In all groups, the frequency 
of measuring blood glucose in the presence of symptoms was 
15.4% and this rate was very low. Hypoglycaemia can often lead 
to nonspecific symptoms such as sweating, palpitation, dizziness, 
visual impairment and neurological symptoms, and may lead to 
loss of consciousness [14]. All diabetics and their family members 
should be taught to measure blood glucose at home and should 
be trained to make appropriate treatment changes based on blood 
glucose measurement results [15]. In this study, the low blood 
glucose measurement rate in the presence of symptoms revealed 
the importance of training.

In a study conducted by Maneze et al., it was shown that 
individuals with high educational level had higher health literacy 
and lower diabetes self-management [16]. When the groups in 
this study were examined, there was no significant difference in 
HbA1c and cholesterol levels, although fasting blood glucose 
levels of university graduates were higher than individuals with 
low education levels. Similar results in this study indicate that high 
educational level of individuals is not a determining factor for DM 
treatment success.

Conclusion

As a result, in planning and monitoring DM treatment, physicians 
should be equally sensitive to individuals with all educational 
levels and apply regular training programs to each patient. It is 
considered that individual differences of the patients should be 
determined and training and treatment plans should be prepared 
accordingly. Recognizing and increasing awareness of patients will 
contribute to achieving good results by providing more accurate 
and effective treatment.
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