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Abstract. This study evaluated the prevalence of poor glycemic control and factors associated with it among patients with
type 2 diabetes in northern Iran. Totally, 367 patients (132 men and 235 women) were studied and data on their age, sex, body
weight, height, weight gain in adulthood, blood pressure, lipid profile, hemoglobin A1C values, educational levels, living
area, doing exercise, between meal snack and pharmacologic treatment were collected. Glycemic control was categorized
as good control if A1C<7% and poor glycemic control if A1C≥7%. These data showed that 73.3% of the study patient had
A1C≥7%(women 71.9% and men 75.8%, p < 0.68) and they had poorer metabolic control in most of laboratory parameters
including blood lipid levels than good control group. In univariate analysis patients with good glycemic control were more
educated, younger and were less likely to be treated with insulin than poor control patients. Poor and good glycemic patients
were not different in frequency of doing regular exercise, weight gain, income levels and between meal eating behaviors.
In multivariate analysis having a positive genetic background OR = 11.6 (1.4–23.9 p > 0.02) was positively and age >60 y
OR = 6.8 (1.108–22.8 p < 0.03) was negatively related to glycemic control in these patients. In conclusion, a considerable
proportion of these Iranian patients had poor glycemic control. These data showed that glycemic control is more difficult to
obtain with increasing age indicating that duration of diabetes and delaying appropriate treatment play role in poor glycemic
control.
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1. Introduction

Inadequate glycemic control constitutes a major health problem and important risk factor for development of
diabetic complications [1–3]. Despite the evidence established the benefit of intensive glycemic control, high
proportion of patients with diabetes remain poorly controlled in both developed and developing countries [4–8].

Based on a recent national data the estimated prevalence of diabetes in Iran is 8.4% and 9.4% in men and
women, respectively [9]. Prevalence of poor glycemic control has not been adequately studied in Iran. In one
study performed among 103 diabetic patients in Tehran, capital of Iran, 56.3% of the study patients had HbA1c
(A1C) ≥7% [10]. Poor glycemic control in diabetes represents a complex interplay of metabolic, clinical, social
and psychological characteristics of patients. Understanding factors influencing glycemic control can be used by
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health care providers for targeted intervention to patients at greatest risk of diabetic complications. This study
was to assess the prevalence of poor glycemic control and factors associated with it among patients with type 2
diabetes attended Dietetic Center for Diabetes in Rasht, northern Iran.

2. Subjects and method

This is a cross sectional study of men and women with type 2 diabetes. We recruited consecutive patients
diagnosed with type 2 diabetes referred to Rasht Nutrition and Diet Therapy Clinic in northern Iran between
March 2012 and March 2013. Eligible patients were clinic patients, 18 years of age or older, with a diagnosis of
type 2 diabetes in the medical records. Those patients who were pregnant or were too ill or cognitively impaired
were excluded.

Patients’ medical records were reviewed to identify if complete laboratory data are available and eligible
patients were provided a description of the study. Those interested and eligible gave a written consent and
completed the study. Totally, 367 subjects (132 men and 235 women) completed the study.

We collected data on self- reported age, sex, original body weight if available (body weight around 20 years),
educational levels, doing regular exercise, between meal snack, skipping breakfast, living area, and duration of
walking per day. Body weight was measured to the nearest 0.1 kg using a balanced beam scale wearing light cloth-
ing without shoes; height was measured to the nearest 0.5 cm under the same conditions. Additional data included
pharmacologic treatment namely hypoglycemic (oral hypoglycemic agents or insulin), anti-hypertensive,
blood lipid lowering, and anti-psychiatric agents. Total serum cholesterol, high density lipoprotein cholesterol
(HDL-C), and triglyceride (TG) were measured by commercially available enzymatic reagents (Pars Azmon,
Iran) adapted to a selectra autoanalyzer. The Friedewald method was used to determine serum low density lipopro-
tein cholesterol (LDL-c) in samples with serum TG levels less than 400 mg, while serum LDL-c was measured
by commercially available enzymatic reagents (Pars Azmon, Iran) adapted to selectra autoanalyzer when serum
TG level exceed 400 mg/dl. Serum alanin aminotransferase (ALT), aspartate aminotransferase (AST), glucose
concentrations and A1c levels were measured in fasting state by commercially enzymatic reagents (Pars Azmoon,
Iran). Weight gain during adulthood was calculated as current body weight minus original weight.

The diagnosis of diabetes was based on the American Diabetic Association (ADA) criterion (11). Systolic and
diastolic blood pressures were measured in all study men and women and hypertension was defined as either
two standard readings equal or more than 130/80 or being on antihypertensive medications [11]. A primary
measure of glycemic control is hemoglobin A1C (11). Glycemic control was categorized as good control if
A1C<7% and poor glycemic control if A1C≥7% (11). Criteria for abnormal lipid profile levels were based
on the ADA definitions (11). Hypercholesterolemia refers to a total cholesterol level ≥200 mg/dl. HDL was
considered low when the level was <40 mg/dl in both males and females. LDL was considered high when the
level was ≥100 mg/dl. Hypertriglyceridemia refers to a level ≥150 mg/dl. Patient’s receiving medication for any
of the above conditions were classified as having the condition.

The study protocol was approved by the ethical committee of Guilan University of Medical Sciences.

2.1. Statistical analysis

Differences in demographic variables between good and poor control glycemic patients were tested using
Chi square statistics. In data analysis, level of education were classified as less than 12 years of schooling, high
school diploma (=12 years schooling) and college or university study (>12 years schooling). The families were
categorized by their living area (home address) as living in low income areas and living in high income areas.
We ran a multiple regression model to assess the independent effect of measured variable on glycemic control.
P-values less than 0.05 were considered as the level of significance. Analyses were performed using Statistical
Package for Social Science (SPSS 10.01 for windows, SPSS Inc® headquarter, Chicago, IL, USA).



M. Maddah and L. Attarpour / Glycemic control and its predictors among Iranian diabetic patients 3

Table 1

Characteristics of the study patients with poor and good glycemic control

A1C<%7 (n = 94) A1C≥%7 (n = 253) P-value

Age (year) 52.2 ± 12.5 53.2 ± 11.3 0.45

Weight gain (kg) 21.4 ± 13.7 19.1 ± 12.7 0.30

FBS (mg/dl) 134.4 ± 36.8 183.9 ± 62.5 0.00001

BS (mg/dl) 190.9 ± 67.4 271.9 ± 96.7 0.00001

A1 C (mg/dl) 6.2 ± 0.5 9.2 ± 1.6 0.00001

ALT (mg/dl) 31.6 ± 19.4 30.3 ± 19.0 0.69

AST (mg/dl) 25.1 ± 12.0 24.8 ± 18.4 0.94

TG (mg/dl) 189.1 ± 133.9 205.5 ± 122.1 0.38

LDL (mg/dl) 95.2 ± 33.3 99.6 ± 35.0 0.39

HDL (mg/dl) 43.6 ± 10.0 43.0 ± 10.3 0.68

3. Results

Mean age, weight gain and laboratory data of the study diabetic patients by their A1C levels was presented in
Table 1. Prevalence of poor glycemic control was not statistically different between men and women. While poor
and good glycemic patients were not different in mean blood lipid levels the rates of achieving for LDL-cholesterol
(<100 mg/dl), HDL-cholesterol (>40 mg/dl), and TG<150 mg/d were different between the two groups (Table 2).
These data showed that patients with good glycemic control (A1C<7%) were more educated and younger
than poor control patients. Poor and good glycemic patients were not different in frequency of doing regular
exercise, weight gain, skipping breakfast and income level judged by living area. These data showed that patients
with poor glycemic control were more likely to be treated with insulin. In multiple binary regression analysis
having a positive genetic background was positively OR = 11.6 (1.4–23.9) P < 0.02 and age >60 y OR = 6.8
(1.108–22.8) P < 0.03 was negatively related to glycemic control. Educational levels, weight gain, gender and
other measured variables were not independently related to glycemic control in this population of diabetic
patients.

4. Discussion

In Iran, any patient in urban areas may decide to be visited by a general practitioner or a specialist in public
or in private sectors. Despite high prevalence of type 2 diabetes in Iran [9], there is less data on glycemic control
among diabetic patients. Our results showed that a high proportion (%73.3) of the study diabetic patients were
poor glycemic control. Poor control is not uncommon among diabetic patient in other countries in the region. In
Kuwait, 66.7% of the studied population had A1C≥8% [12]. In Pakistan, 46.7% had A1C >7% [13]. In Saudi
Arabia, only 27% of the patients reached target level of glycemic control [14].

Achieving optimal glycemic control requires the diabetes patient to take part in a set of tasks including obtain
and adhere to dietary advice and medications. These results are in agreement with findings from other studies
that showed age and longer duration of diabetes is associated with poor control possibly because of progressive
impairment of insulin secretion with time because of B cell failure which makes the response to diet alone or
oral agent unlikely [15, 16].

While more educated patients had better value of A1C in univariate analysis we found that neither living areas
(high/low income) nor educational levels were independently related to glycemic control in this group of diabetic
patients. These findings are in agreement with most other data from western countries [5, 17]. Meanwhile there
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Table 2

The proportion of measured variables (%) in good and poor glycemic control diabetic patients

(132 men and 235 women)

A1C<7% A1C≥7%

Sex

Male 24.2 75.8

Female 28.1 71.9

Age

<40 years 26.5 19.3∗

40–60 years 43.9 50.6

>60 years 25.5 23.8

Educational levels

<12 years 29.5 35.5

=12 years 36.4 34.7

>12 years 34.1 29.8∗∗

Living in low income areas 38.6 39.0

Positive diabetes genetic 83.9 77.9

Doing regular exercise 6.1 5.2

Walking (min/day)

>15 55.2 55.5

15–30 22.4 22.6

30 22.4 21.9

Weight gain in adulthood (kg)

<10 24.5 29.6

10–20 32.7 32.2

>20 42.9 38.3

LDL>100 mg/dl 23.5 30.1∗

HDL<40 mg/dl 27.6 34.6∗

TG>150 mg/dl 38.8 50.6∗

Skipping breakfast 20.9 16.1

Snack between meals 29.9 20.8∗

Medications

Insulin/OHA 11.2 19.7∗

OHA 70.4 85.5∗

Anti-hypertensive 49.0 45.0

Anti-lipid agents 66.3 61.7

Anti-psychiatric agents 12.2 19.1∗

∗P < 0.05, ∗∗P < 0.001.

are some data showing that patients from lower socioeconomic levels are at greater risk for poor glycemic control
[18]. Weather health literacy varies across socioeconomic levels in Iranian diabetic patients need to be clarified
by further studies.

We found prevalence of poor glycemic control was not different between men and women. Gender was not
associated to poor glycemic control in some studies [15, 17] while others indicated that women may more likely
to have poor glycemic control than men (7, 18).

Our finding showed that patients with poor glycemic were more likely to be prescribed combination of oral
anti-diabetic agents and insulin. The same finding was reported by other studies [16, 19]. Diabetes is a progressive
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disease and more aggressive treatment is needed to provide glycemic control. Delaying in applying insulin in
treatment of patients with poor glycemic control can also be a reason.

In this study all the patients were adherent to the anti-diabetic drugs as prescribed. However, it has been
reported that poor glycemic control was more common among patients who were not adherent for medications
[16]. Therefore, patients should be motivated to use the medications as prescribed.

These results showed that 77.2% of the study population had with positive family history for diabetes. Our find-
ing that positive history of disease may protect some patients against poor glycemic control is in contrast to other
reports [17]. We cannot give any evidence to explain how having a family member with diabetes may positively
affect glycemic control and more detailed studies are needed to clarify this matter.

This study showed that most study patients did not engage in regular exercise. We found no significant
association between doing regular exercise and glycemic control among this group of diabetic patients. Other
studies also did not show performing exercise may result in better glycemic control [15, 16, 20]. However, role
of physical activity in new onset diabetes and especially in overweight patients in decreasing insulin resistance
is indisputable [21].

These data showed that poor glycemic control patients had poorer metabolic control in most of laboratory
parameters including blood lipid levels. This finding is agreement with other studies showing that good glycemic
control results in better control of other risk factors [7]. Poor control of blood lipid levels can be resulted from
poor glycemic control and/or obtaining and adhering to right medications and dietary advice. Our results showed
that patients who had good glycemic control tended to have between meal snacks more often than poor control
patients. Having small frequent meals is recommended in controlling blood glucose levels [22]. While most
study patient experienced considerable weight gain during adulthood the two groups were not different in weight
gain. However modest weight loss is needed for better glycemic control [22].

There are some limitations in this study. We did not collect data on self- care management behavior including
blood glucose testing. We assessed income levels indirectly by asking living area as data on income is usually
underreported by Iranian families. We also did not collected data on complications of diabetes among our patients.
Furthermore we could not compare the management of patients with diabetes in primary and tertiary levels.

In conclusion, the present study indicated that a large proportion of the study diabetic patients had poor
glycemic control. These data showed that variables such as educational levels, obesity, living areas, sex and
doing exercise were not predictors of poor glycemic control. Age was an independent determinant of glycemic
control indicating that duration of diabetes and delaying appropriate treatment is an important barrier for glycemic
control in these patients. This study highlights the importance of performing more research to identify barriers
on glycemic control in diabetic patients in Iran.
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