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Abstract
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In this retrospective study, we aimed to investigate the factors affecting glycemic control in patients with type 2 diabetes mellitus (DM) treated with oral antidiabetic
drugs (OADs). From 2019 to 2020, type 2 DM patients treated with OADs were included in this study. Patients less than 18 years old and those treated with insulin were
excluded from the study. The patients were divided into two groups according to HbA1C levels as follows: good glycemic control (GGC) (<7%) or poor glycemic control
(PGC) (7). Of the 505 type 2 DM patients, 270 (53.5%) were female. There were 194 (38.4%) patients in the GGC group and 311 (61.6%) in the PGC group. The rate
of marriage and employment were higher in the GGC group than those in the PGC group. Likewise, education level and, and high-density lipoprotein were higher in the
GGC group than those in the PGC group. In the multivariate analysis, being married (odds ratio [OR], 0.39), duration of DM (OR, 1.12), having a high-school graduate
(OR, 0.43), triglyceride level (OR, 1.001), and high-density lipoprotein level (OR, 0.979) were the factors affecting glycemic control. In this study, we found that being
married and having a higher education level and high-density lipoprotein level were associated with GGC in type 2 DM patients treated with OADs.
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Introduction

Diabetes is a major cause of death globally. The prevalence of type
2 diabetes mellitus (DM) is approximately 6.4% in adults, ranging
from 3.8% to 10.2% by region. The incidence of undetected
diabetes is estimated to be 50% in some areas. Type 2 DM is
characterized by insulin resistance and relative impairment in
insulin secretion, resulting in hyperglycemia. The prevalence of
DM markedly increases by obesity and sedentary lifestyle [1-3].

DM is associated with a high prevalence of micro- and macro-
vascular diseases. about %50 of patients experience one of the
following vasculary complications which adversely impact
employment, absenteeism, and business productivity; myocardial
infarction, stroke, end-stage kidney disease, retinopathy, and foot
ulcers, [4, 5].

In response to insulin resistance, Hyperinsulinemia may play an
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important role in formation of several abnormalities including
hypertension, low serum high-density lipoprotein (HDL) level,
and high serum low-density lipoprotein (LDL) level [6].

Good glycemic control (GGC) in DM is associated with a lower
risk of microvascular complications. A lower glycated hemoglobin
(HbA1C) level is associated with improved long-term outcomes.
Several randomized trials have demonstrated a beneficial effect of
intensive treatment on outcomes in DM. A reasonable treatment
target for most DM patients is to lower the HbA1C level below
7.0% [7-9].

Aggressive multifactor risk reduction lowers the risk of micro- and
macro-vascular complications. Cardiovascular risk reduction must
be the most important priority for all patients. A decrease in serum
lipids, smoking cessation, blood pressure control, exercise, diet,
and weight-loss are important factors for a GGC [10, 11].

In addition to exercise, body mass index (BMI), antidiabetic drugs,
sociocultural factors, education level, and economic conditions
affect glycemic control. In this retrospective study, we aimed to
investigate the factors affecting glycemic control in type 2 DM
patients treated with oral antidiabetic drugs (OADs).
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Material and Methods
Study population

A total type 2 DM 505 patients treated and followed from 2019
through 2020 at Yiiziincii Y1l University Hospital were enrolled. Of
these patients, 270 (53.5%) were female. The median age was 56
years (range, 30—85). Patients older than 18 years and were treated
with OADs for type 2 DM were included.

Data collection

The patients’ gender, age, marital status (married or unmarried),
family history of DM, employment status (unemployed or
employed), education level (illiterate, elementary, high school, or
college), duration of DM, BMI, hypertension, and total cholesterol,
triglyceride, LDL, HDL, HbA 1C, and fasting plasma glucose (FPG)
levels were obtained from the archive files. BMI was calculated
by the weight divided by the height squared. The patients were
divided into two groups according to HbAIC level as follows:
GGC=HbA1C<7% and poor glycemic control (PGC) =HbA1C>7%.

Ethics committee approval

This study was conducted in accordance with the Declaration of
Helsinki, and it was approved by the Ethics Committee of Yiiziincii
Y1l University (ID:2020/06-05).

Table 1. Patients data.
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Statistical analysis

The Statistical Package for Social Sciences 22.0 for Windows
software (IBM Corp., Armonk NY, 2013) was used for all statistical
analyses. Descriptive statistics are presented as the mean, standard
deviation, minimum, and maximum for numerical variables and as
the frequency and percentage for categorical variables. The Student
t test was used to compare numerical variables with a normal
distribution between two independent groups, whereas the Mann—
Whitney U test was used to compare variables without a normal
distribution. Chi-square analysis was used to compare the ratios
between the groups. Monte Carlo simulation was applied when the
conditions were not met. The determinant factors were examined
by logistic regression analysis. The Enter model was used with
parameters having a p<0.05. The statistical significance level was
p<0.05.

Results

Of the 505 DM patients, 270 (53.5%) patients were female, and 235
(46.5%) were male, with a median age of 56 years (range, 30-82).
About 91.5% of the patients were married and 394 (78%) patients
had a family history of DM. The median duration of DM was 6.6
years. About 362 (71.7%) patients had hypertension. The mean
HbA1C and FPG levels were 8.0% and 153 mg/dl respectively. The
lipid levels are shown in Table 1.

Characteristics n &
Gender Female 270 53.5
Male 235 46.5
Age(years) Median (min-max) 56 (30-85)
Marital status Unmarried 43 8.5
Married 462 91.5
Family history of DM Absence 111 22.0
Presence 394 78.0
Employment status Unemployed 349 69.1
Employed 156 30.9
Education level Illiterate 65 12.9
Elementary education 289 57.2
High school 104 20.6
College 47 9.3
Duration of DM Mean + SD (median) 6.6+6.3 (5.0)
BMI Overweight 59 11.7
Normal weight 219 43.4
Obese 227 45.0
Hypertension Absence 143 283
Presence 362 71.7
Total cholesterol mg/dL 208.2+46.6 (202.0)
Triglycerides mg/dL 180.5+121.0 (157.0)
Low-density lipoprotein mg/dL 125.7+39.1 (120.0)
High-density lipoprotein mg/dL 47.4+13.4 (46.0)
HBAI1C 8.0+2.1 (7.4)
Fasting plasma glucose mg/dL 153.0+64.8 (131.0)

Abbreviations: BMI, Body mass index; DM, Diabetes mellitus
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Among 505 patients, 194 (38.4%) were in the GGC group, and
311 (61.6%) were in the PGC group. There were no statistically
significant differences between the groups in terms of gender, age,
BMI, total cholesterol levels, and LDL levels. The family history
of DM, employment status, education level, duration of DM,
hypertension status, triglyceride levels, HDL levels, HbAlc levels,
and fasting plasma glucose levels significantly differed between the

Table 1. Patients data according to glycemic control status.
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groups (Table 2).

In the multivariate analysis, the duration of DM (p<0.001), marital
status (p=0.027), education level (p<0.001), triglyceride level
(p=0.029), and HDL level (p=0.010) were the factors affecting
glycemic control (Table 3).

Good glycemic control

Poor glycemic control

Characteristics P
n % n %
Gender Women 108 55.7 162 52.1
Male 86 44.3 149 479 0433
Age(years) Median (min-max) 56.0 (30-85) 57.0 (30-85) 0.763
Marital status Unmarried 9 4.6 34 10.9
Married 185 95.4 277 89.1 0014
Family history of DM Absence 57 29.4 54 17.4 0.002
Presence 137 70.6 257 82.6
Employment status Unemployed 120 61.9 229 73.6 0.005
Employed 74 38.1 82 26.4
Education level Illiterate 19 9.8 46 14.8
Elementary education 87 44.8 202 65.0
High school 61 31.4 43 13.8 <0001
College 27 13.9 20 6.4
Duration of DM Mean + SD (median) 4.5+5.0 7.9+6.7 <0.001
BMI Overweight 26 134 33 10.6
Normal weight 87 44.8 132 424 0.433
Obese 81 41.8 146 46.9
Hypertension Absence 74 38.1 69 222
<0.001
Presence 120 61.9 242 77.8
Total cholesterol mg/dL 205.5+43.2(198) 209.8+48.7(48.7) 0.463
Triglycerides mg/dL 152.2+83.1(136.5) 195+137.7(170.0) <0.001
Low-density lipoprotein mg/dL 122.2+39.3(119.5) 127.5+38.8(123.0) 0.209
High-density lipoprotein mg/dL 49.7+12.5(48) 45.9+13.7(45.0) <0.001
HBAIC 6.3+0.3(6.4) 9.0+2.0(8.4) <0.001
Fasting plasma glucose mg/dL 109.2+17.6(108.0) 180.3+68.4(165.0) <0.001

Abbreviations: BMI, Body mass index; DM, Diabetes mellitus

Table 3. Multivariate analysis for glycemic control.

Characteristics OR %95 CI p
DM time Year 1.120 1.071-1.172 <0.001
Marital status Married vs. Unmarried 0.393 0.172-0.899 0.027
Family history of DM Presence vs. Absence 1.523 0.940-2.456 0.087
Employment status Employed vs. Unemployed 0.975 0.615-1.544 0.913
Illiterate(Ref.) <0.001
Elementary education 1.410 0.728-2.728 0.308
Education level High school 0.431 0.202-0.919 0.029
College 0.571 0.236-1.382 0.214
Triglycerides mg/dL 1.003 1.000-1.005 0.029
High-density lipoprotein mg/dL 0.979 0.962-0.995 0.010

Abbreviations: DM, Diabetes mellitus
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Discussion

In the present study which represents real-life data, we aimed to
evaluate the factors affecting glycemic control in type 2 DM patients
treated with OADs, using. We observed that glycemic control was
better in patients who were married and had a shorter duration of
DM, a higher education level, a low triglyceride level, and a high
HDL level .

Diabetes is a chronic disease with a rapidly increasing prevalence
worldwide due to genetic factors and negative changes in lifestyle,
such as obesity and physical inactivity. As of 2010, the prevalence of
diabetes was 6.4% in the adult population and it is expected to reach
7.7% in 2030. DM is a main cause of morbidity and mortality in the
world and in our country, with an increasing frequency despite new
advances in its treatment [12, 13].

Since sedentary lifestyle and obesity are the two most important
determinants of diabetes, lifestyle changes are the main approach
to prevent and treat the disease. Lifestyle changes also have a
positive effect on all risk factors, including hyperglycemia. It is
indispensable in all stages of the disease [14-16]. Previous studies
have shown that healthy lifestyle changes can prevent or delay DM
and reduce the risk by 44-58%, emphasizing that regular exercise
is critical in preventing complications and achieving GGC [16-19].

In a study conducted by Yanik et al., 57.0% of the patients were
treated with OADs. The average time to diagnosis in individuals
with diabetes was 9.5 years, and 60.4% of the patients had a family
history of DM. In this study, it was determined that self-sufficiency
increased when the education level of individuals increased.
However, no statistically significant differences were found in
the self-sufficiency level according to gender, marital status, or
employment status of individuals with diabetes [20].

In the study of Citil et al., there was no statistically significant
difference between the genders in terms of metabolic control level;
as the duration of the disease progressed, the rate of patients with
good metabolic control decreased; and as the education level
increased, the rate of patients with good metabolic control increased
significantly. In the study, 71.8% of the DM patients had another
chronic disease, with hypertension, hyperlipidemia and coronary
artery diseases being the most prevalent [21]. In our study, patients
with low glycemic control were found to have HT more frequently.

Previous studies have shown that the frequency of diabetes decreases
when the education level increase [22, 23]. In other studies, the DM
prevalence was higher among those with a family history of diabetes
[24-26]. Additionally, some studies have shown that hypertension
increases the incidence of DM [27, 28]. In our study, the relationship
between these factors and glycemic control was examined and we
found that glycemic control was better in patients who had a shorter
duration of DM, were married, and had a high school education.

Mahato et al. found that in patients with HbAlc greater than 7%,
the total cholesterol, LDL, and triglyceride levels were higher than
in those with HbAc less than 7%; however, the HDL cholesterol
level did not significantly differ between the two groups[29]. Khan
et al. found a positive correlation between HbA lc and triglycerides
and a negative correlation between HDL cholesterol and HbA1C.
However, there were no significant correlations among LDL, total
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cholesterol, and HbA1C [27]. In our study, glycemic control was
better in patients with a low triglyceride level and high HDL level
and there was no relationship between total cholesterol and LDL.
Our study has some limitations. It was a single-centered retrospective
study. In addition, we did not know which OADs were used for DM.

Conclusion

In conclusion, we found that glycemic control was better in patients
who were married and had a shorter duration of DM, high school
education, low triglyceride level, and high HDL level. In these
patients, we recommend that more efforts should be paid to lower
the triglyceride level. Increasing the HDL level may help improve
glycemic control.
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