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ABSTRACT

Backround. Diabetes is an important public health
problem, one of four priority noncommunicable dis-
eases targeted for action by world leaders. The aim
of this study was to investigate the factors affecting
diabetes control in patients with type 2 diabetes in the
rural areas of northern Iran.

Methods. This study was conducted following
a descriptive-analytical cross-sectional study design
based on the data of 308 patients with type 2 diabetes
in the rural areas of Golestan province. The samples
were selected through two-stage stratified random
sampling. Data were collected using a questionnaire
(completed by the interviewer) and by measuring the
blood glucose, blood pressure, and lipid profile of
patients and also using data from patients’ records.
Data were analyzed using descriptive and analytical
statistics and SPSS version 19.

Results. The mean age of patients was 57 *+ 15 years
and 220 patients (71%) were female. Fifty-five percent
of patients had a family history of diabetes and 69%
had comorbidity. The mean vegetable intake in patients
was 3 days a week with 1.5 servings per day and only
20% had exercise at least three times a week. The pro-
portion of patients with adequately controlled glycated

Address for correspondence:

Irvan Masoudi Asl|

Department of Healthcare

Services Management

School of Health Management

& Information Sciences, Iran

University of Medical Sciences, Tehran, Iran
e-mail: aramiyan3@yahoo.com

Clinical Diabetology 2020, 9; 6: 426-432
DOI: 10.5603/DK.2020.0061

Received: 06.10.2020 Accepted: 01.11.2020

426

hemoglobin (HBA, ), blood pressure (BP), triglyceride
(TG), low-density lipoprotein (LDL), and high-density
lipoprotein (HDL) were 27, 91, 31, 41 and 55.5%,
respectively. There was also a significant relationship
between the controlled blood glucose with increasing
age, absence of comorbidity, the number of nutrition
counseling, and lowering blood triglycerides.

Conclusion. The results of this study showed poor
blood glucose control in the studied geography.
Therefore, considering these data, it seems necessary
to review the national plan for the prevention and
control of diabetes. (Clin Diabetol 2020; 9; 6: 426-432)

Key words: type 2 diabetes, diabetes control,
glycated hemoglobin

Introduction

Diabetes is a serious, chronic disease that occurs
when there are raised levels of glucose in the blood
because the body cannot produce any or enough of
the hormone insulin or use insulin effectively. Raised
blood glucose, a common effect of uncontrolled dia-
betes, may, over time, lead to serious damage to the
heart, blood vessels, eyes, kidneys and nerves [1, 2].
The International Diabetes Federation (IDF) estimated
the number of people with diabetes increases to 451
million if the age is expanded to 18-99 years, and ac-
cording to prediction of the World Health Organization
(WHO), diabetes is the seventh cause of mortality at
2030 [2, 3].

The prevalence of diabetes worldwide increased
from 4.7% in 1998 to 8.5% in 2014 (in people over 18
years), indicating an increasing prevalence of diabetes
worldwide. The International Diabetes Federation also
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estimated that the prevalence of diabetes in Iran in
2015 was 8.5% (in the population of 20-79 years)
and based on the provincial reports, the prevalence of
diabetes in the Golestan province was also estimated
to be 10% (in the population over 18 years). While the
prevalence of diabetes in the middle- and low-income
countries is increasing at a faster rate, and if there is
no proper action to tackle the disease, it is estimated
that by 2040, there will be approximately 642 million
people with diabetes [2, 4].

The causes of type 2 diabetes are not completely
understood but there is a strong link with overweight and
obesity and with increasing age as well as with ethnicity
and family history [2]. Some risk factors for type 2 diabetes
such as genetics, ethnicity and age — are not modifiable.
Others, such as being overweight or obese, unhealthy
diet, insufficient physical activity and smoking are modi-
fiable through behavioral and environmental changes
[1]. Diabetes is a chronic, progressive disease but people
who have diabetes can live long, high quality lives with
good diabetes management [2]. According to the report
by WHO, diabetes can be treated and its consequences
avoided or delayed with diet, physical activity, medication
and regular screening and treatment for complications
[3]. But unfortunately many studies that investigated
the control and care of diabetes in different countries,
especially in Iran, mostly indicate that the status of care
and control of diabetes is not desirable [5-15].

In an effort to address this growing health chal-
lenge, since early this decade world leaders have
committed to reducing the burden of diabetes as one
of four priority noncommunicable diseases (NCDs). In
our country, the National Program for Prevention and
Control of Type 2 Diabetes, with the main purpose of
prevention and control of diabetes and its complica-
tions, has been integrated into the family physician
program of rural areas in our country at 2004 and is
running. Therefor the aim of this study was to investi-
gate the factors affecting diabetes control in patients
with type 2 diabetes in the rural areas of northern Iran.

Methods

This study was a descriptive-analytical cross-sec-
tional study conducted between April 2018 and April
2019 based on the data of 340 patients with type 2
diabetes who were selected through two-stage strati-
fied random sampling (stratified proportional allot-
ment). The study population consisted of patients with
diabetes with medical records in the rural healthcare
centers of Golestan province in north Iran. Inclusion
criteria included type 2 diabetes, being older than 20
years, at least one year since the initiation of treatment,
and willingness to cooperate.

The study consisted of two consecutive stages. In
the first stage, after obtaining the consent of the par-
ticipants, data on the factors affecting diabetes control
were collected from the information recorded in the
paper and electronic records of the patients as well as
using a questionnaire (completed by the interviewer).
In the second stage, all participants were evaluated
for glycated hemoglobin (HBA, ), blood pressure (BP),
and lipid profile in order to determine the status of
diabetes control. In the process of patient evaluation
performed by trained experts, blood pressure was
measured using a mercury sphygmomanometer in the
sitting position. The BT1500 autoanalyzer was also used
for the measurement of glycated hemoglobin and lipid
profile of patients. The data were finally entered into
SPSS software and analyzed using descriptive (such as
mean, standard deviation, etc.) and analytical (Pearson
correlation coefficient, chi-square, and independent
t-test) statistics.

Results

In this study, out of 340 cases studied, 308 patients
were included in the final analysis, with a response
rate of 91%. Of the participants, 88 (28%) were
male and 220 (71%) were female. The mean age was
57 + 15 years and the youngest and oldest age was 24
and 86 years, respectively. The mean household size in
the participants was 4 persons. In terms of education
level, the majority of participants (62%) were illiterate.
Most of the participants were housewives (72%). The
majority of the participants were married (82%). The
mean duration of diabetes at the time of diagnosis
was 7.8 years. Table 1 shows the frequency distribu-
tion of some of the variables studied in patients with
type 2 diabetes.

The mean glycated hemoglobin (HBA, ) was
8.1 = 1.7 and the mean body mass index (BMI)
was 29 = 6 kg/m2. The proportion of patients with
well controlled HBA'< (< 7), blood pressure (BP)
(< 140/90), triglyceride (TG) (< 150), low-density li-
poprotein (LDL) (< 100), and high-density lipoprotein
(HDL) (> 50) were 27, 91, 31, 41, and 55.5%, respectively.

According to the results of the independent t-test,
the mean age and number of nutrition counseling per
month were significantly higher in those who had
controlled glycated hemoglobin and the mean blood
triglyceride levels were significantly higher in those
who had uncontrolled glycated hemoglobin (P < 0.05).
Table 2 shows the comparison of mean age, blood
triglyceride, and the number of nutrition counseling
with glycated hemoglobin control status in the subjects.

Chi-square test results also showed that there was
a significant relationship between the glycated hemo-
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Table 1. Frequency distribution of some of the variables studied in patients with type 2 diabetes

Variable Number Percentage  Descriptions
Education
Illiterate 192 62.3
Less than a high school diploma 106 4.4
Diploma 8 2.6
Academic 2 0.6
Marital status
Married 255 82.7
Single 3 1
Divorced 6 1.9
Widowed 44 14.3
Occupation
Housewife 222 721
Worker 15 4.9
Farmer 28 9.1
Employee 3 1
Self-employed 15 4.9
Retired 11 3.6
Unemployed 14 4.5
Income
Less than 1 million Tomans 217 70.4
Between 1 and 2 million Tomans 86 27.8
More than 2 million Tomans 5 1.6
Family history
Yes 169 55
No 139 45
Insurance coverage
Yes 303 98.4 68% had rural insurance
No 5 1.6
Type of treatment
Medication-free treatment (diet, etc.) 4 1
Tablet 253 82
Insulin 51 17
Comorbidity
Yes 211 68.5 30% had hypertension
No 97 31.5
Complications of diabetes
Yes 108 35
No 200 65
Attending physician
General practitioner (GP) 139 45
Specialist 169 55 They were referred to a specialist
physician at least once a year to
control diabetes
Cigarette smoking, Patients with cigarette smoking 3 0.9 With an average consumption
hookah smoking, of 16.7 = 2.9
and drug use Patients with hookah smoking 1 0.3 With an average consumption
of 2 times a day
Patients with drug use 25 8
Exercise Exercising at least three times a week 61 20 With a mean of 4.5 + 2 days a week
(for 150 minutes) and 37 = 16 minutes a day
Not exercising at least three times 247 80

a week (for 150 minutes)
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Table 1 (cont.). Frequency distribution of some of the variables studied in patients with type 2 diabetes

Variable Number Percentage  Descriptions
Fruit and vegetable Vegetable intake - - The mean vegetable intake was
intake 3 + 1.9 days per week with
1.5 + 0.8 servings per day
Fruit intake - - The mean fruit intake was 4.5 * 2
days per week and 1.8 + 1 servings
per day
Care taken Patients who were visited at least sea- 109 35
sonally by a physician form healthcare
centers
Patients who were visited monthly by 62 20 According to medical records data,
a health worker form healthcare centers 92% of patients were seasonally
cared for by health workers
Glycated Patients who had undergone at least 2 95 31

hemoglobin test tests per year

Table 2. The comparison of mean age, blood triglyceride, and the number of nutrition counseling with glycated hemo-

globin control status in the subjects

Variable Age Number of nutrition Triglyceride [mL/dL]
(Mean % SD) counseling (Mean + SD) (Mean * SD)

Controlled HBAk( n = 104) 59.81 = 10.3 0.85+ 1.7 175.40 + 86.1

Uncontrolled HBA, _(n = 204) 55.60 = 9.6 043 1.4 223.52 = 141.7

P value P = 0.001 P = 0.048 P = 0.001

Table 3. The comparison of the frequency distribution of glycated hemoglobin status according to the presence of co-

morbidity in the subjects

Glycated hemoglobin status

Uncontrolled n (%) Controlled n (%)  Chi-square test results

Comorbidity No
Hypertension
Dyslipidemia (blood lipid disorder)

Hypertension and dyslipidemia

64 (66) 33 (34)
52 (56.5) 40 (43.5) P=10.044
X2 = 8.1
44 (78.6) 12 (21.4)
df =3
42 (70) 18 (30)

globin status and the presence of comorbidity (P = 0.044).
The comparison of the frequency distribution of gly-
cated hemoglobin status according to the presence of
comorbidity in the subjects is shown in Table 3.

Discussion

In the present study, 71% of patients were female.
In domestic studies, this percentage ranged from 62
to 81% [6, 16, 17]. In the Middle East, women are
more likely to have diabetes than men [2]. It can be
said that a sedentary lifestyle in women is one of the
causes. Also according to our findings, there was no
significant relationship between gender and blood

glucose control status, which is in line with the findings
of a study conducted in Malaysia [14] and with other
findings from domestic studies and Asian and African
studies [6, 18, 19].

In the present study, the control rates of glycated
hemoglobin (HBA, ), blood pressure (BP), low-density
lipoprotein (LDL), and triglyceride (TG) in patients cov-
ered by the National Diabetes Control Program were 27,
91, 41 and 31%, respectively. Control rate of glycated
hemoglobin level as one of the most important thera-
peutic targets of diabetes ranged from 21 to 27% in
the similar domestic studies [6, 7, 20] and 29.3 to 46%
in the Arabic countries on the periphery of the Persian
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Gulf (Saudi Arabia, United Arab Emirates, and Oman)
[21]. This index was reported to be 50, 40, and 88% in
the studies conducted in China, the United States, and
Sweden, respectively [12, 22, 23]. It can be said that
the level and quality of blood glucose control in the
rural areas of Golestan province, like in other studies
in the rural areas of our country, is not favorable and
is far from the American Diabetes Association’s (ADA's)
standards of medical care and our national standards.

The International Diabetes Federation (IDF) has also
cited ethnicity, genetics, and age as non-modifiable
risk factors for type 2 diabetes [5]. Although many of
the diabetes-predisposing genes have not yet been
identified, it is known that the disease is polygenic and
multifactorial. Various genetic loci have been implicated
in susceptibility to the disease. Environmental factors
(such as nutrition and physical activity) also influence
its phenotypic expression [16]. In this study, 55.2% of
patients had a history of diabetes in their first-degree
relatives. The data of the present study, like other do-
mestic studies and international resources, indicated
the important role of genetic factors in the develop-
ment of type 2 diabetes [4, 5, 17, 18].

The mean age of the patients was 57.1 (57 years
for men and 56 years for women). Also, 75% of the
patients were over 50 years old, which is consistent
with the results of the country studies [6, 17, 24]. Itis
natural that the prevalence of diabetes increases with
age. This is because as the person ages, he or she may
lose physical activity and gain weight, and this increase
in fat deposits around the abdomen and upper body,
especially in women after menopause. Low activity and
weight gain decrease insulin activity and develop insulin
resistance [6]. Also, there was a significant relationship
between an increase in the mean age of patients and
a more favorable blood glucose control status in our
study (P = 0.001). Some studies have also cited age as a
positive predictor (but not a strong factor) in controlling
blood glucose. These data are in line with the findings
of studies conducted in Asia and Africa [14, 18, 25, 26].

Various studies have shown that obesity plays a
role in the pathogenesis of type 2 diabetes. It is gen-
erally accepted that obesity is responsible for disease
emergence in those who are genetically susceptible.
The World Health Organization (WHO) stated in 1980
that obesity is one of the most important risk factors
for type 2 diabetes [1], and the International Diabe-
tes Federation (IDF) also lists obesity as a risk factor
for diabetes [2]. Our findings showed that the mean
patients’ BMI was 29 kg/m? and about 78.6% of pa-
tients were in the overweight or obesity range. This is
in line with the results of domestic studies, indicating
an undesirable prevalence of overweight and obesity
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among type 2 diabetic patients in the country [6, 16].
Also, our findings showed a significant relationship be-
tween the mean high triglyceride levels and poor blood
glucose control in patients (P = 0.001). This finding
is consistent with the studies conducted in Malaysia,
Japan, and Australia that found a significant association
between dyslipidemia and poor blood glucose control
[14, 26, 27].

For many people with diabetes, the challenging
part of the treatment plan is to determine how to eat
and following a diet. Every person with diabetes must
actively participate in training, self-management, and
treatment planning with their health care team, includ-
ing in the development of their individual diet plan [28].
In the present study, the mean vegetable intake was
3 days a week with 1.5 servings a day, and the mean
fruit intake was 4.5 days a week with the mean intake
of 1.8 servings a day. Our study data are consistent
with the mean fruit and vegetable intake reported in
the domestic studies. However, it is far from the rec-
ommendations of the food pyramid which are based
on a daily intake of 2-4 fruit units and 5-3 vegetable
units [7] and the recommendations of the International
Diabetes Federation (IDF) which are based on the daily
use of at least three units of fruit and vegetables in in-
dividuals [2]. Also, in our study, there was a significant
relationship between the mean number of nutrition
counseling services provided and blood glucose control
(P = 0.048), such that patients who had experienced
more nutrition counseling had more favorable blood
glucose control status.

Proper and regular physical activity reduces insu-
lin resistance in people with diabetes. Therefore, the
American Diabetes Association (ADA) has recommend-
ed that adults with both type 1 and type 2 diabetes
should exercise for at least 150 minutes of moderate-
to-vigorous-intensity aerobic activity per week (at least
3 days per week, without interruption, more than 2
consecutive days) [28]. In our study, 247 (80.2%) of
the participants did not exercise normally during the
week, but 61 (19.8%) reported a mean exercise of 4.56
+ 1.8 days per week and 0.37 £ 0.16 minutes per day,
which indicates an undesirable level of proper physical
activity in the rural areas of the province under study.

Comorbidity is common in diabetic patients. These
conditions have a significant impact on the treat-
ment and management of type 2 diabetes, such that
hypertension has also been reported in a significant
proportion of adults with diabetes, and patients with
hypertension alone have often shown evidence of insu-
lin resistance [29, 30]. Our study showed that there was
a significant relationship between having comorbidity
(hypertension, dyslipidemia) and glycated hemoglobin
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levels, such that those with controlled diabetes had less
comorbidity than those with uncontrolled one (based
on the chi-square test, P = 0.044). These findings are
in line with studies conducted in Asia and Australia
[14, 18, 26, 27].

In our study, no significant relationship was found
between other variables including income level, occu-
pation, education level, marital status, etc. and blood
glucose control status. These findings are consistent
with some of the findings from domestic and Arabic
studies, respectively indicating that there was no sig-
nificant relationship between (cigarette) smoking and
occupation with blood glucose control levels [6, 25],
but are inconsistent with other studies in Japan and
Ethiopia, which respectively indicated a significant re-
lationship between (cigarette) smoking and occupation
with blood glucose control levels [19, 26]. The reason
for this lack of correlation between some variables
and glucose control levels can be attributed to the
homogeneity of some variables in the rural statistical
population followed by the homogeneity of variables
among the patients under study, such that, in our study,
83% of participants were married, 97% had education
level less than a high school diploma, 98% had an
income of less than 2 million Tomans, 72% of women
were housewives, and 2% were cigarette and hookah
smoker. Such homogeneity among participants may
affect the above-mentioned variables.

Limitations of the study

This study faced some difficulties and limitations that
attempted to be adjusted by the following strategies.
The first limitation was the lack of proper cooperation of
patients during the study stages due to the parallelization
of the project implementation time with the agricultural
season in the rural areas of the province. It was attempted
to attract cooperation by providing patients with proper
justification for the importance of the plan and properly
encouraging them to participate in the plan as well as by
using flexible scheduling to invite patients. The second
limitation was the illegibility of some medical records.
The solution adopted for this limitation was to obtain
consultative and technical advice from the medical staff
of the study center and to randomly replace the illegible
medical records with the new ones.

Conclusion

The findings of our study showed the frequency
and relevance of some of the factors affecting blood
glucose control as well as poor blood glucose control
status in patients with type 2 diabetes in rural areas
(patients were treated under the supervision of govern-
ment healthcare centers).
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