
Heliyon 7 (2021) e06485
Contents lists available at ScienceDirect

Heliyon

journal homepage: www.cell.com/heliyon
Research article
Evaluating the quality of care for patients with type 2 diabetes mellitus
based on the HbA1c: A national survey in Iran

Ghobad Moradi a, Azad Shokri a, Amjad Mohamadi-Bolbanabad a, Bushra Zareie b,
Bakhtiar Piroozi a,*

a Social Determinants of Health Research Center, Research Institute for Health Development, Kurdistan University of Medical Sciences, Sanandaj, Iran
b Department of Epidemiology, School of Public Health, Hamadan University of Medical Sciences, Hamadan, Iran
A R T I C L E I N F O

Keywords:
Diabetes mellitus type 2
HbA1c
Quality of health care
Iran
* Corresponding author.
E-mail address: Bpiroozi@gmail.com (B. Piroozi

https://doi.org/10.1016/j.heliyon.2021.e06485
Received 3 June 2020; Received in revised form 23
2405-8440/© 2021 The Author(s). Published by Els
nc-nd/4.0/).
A B S T R A C T

Objective: The present study was conducted to evaluate the quality of care for type2 diabetic patients based on the
HbA1c in Iran.
Materials and methods: This cross-sectional study was conducted in 2019 among patients with type 2 diabetes in
Iran. The data were collected through a three-part questionnaire including demographic information, disease-
related records, and HbA1C status of patients. Multiple logistic regression was used to investigate the relation-
ship between the outcome variable (HbA1c status) and the independent variables in Stata 12.
Results: The mean HBA1c was 8.01 � 1.76% among 1,198 diabetic patients, and more than 66% of them had
HBA1c above 7%, i.e. they had uncontrolled blood sugar levels. HBA1c has the highest average among people
with more than 10 years of diabetes (8.47 � 1.77%), self-employed people (8.36 � 1.94%), illiterate people or
those with elementary education (8.13 � 1.76%) and people with poor economic status (8.12 � 1.79%). Also, in
the final model, people with more than 10 years of disease history had the highest prevalence of HBA1C > 7 with
a chance ratio of 3.28 (P < 0.001, 95%CI: 2.37–4.53) and followed by illiterate people or those with elementary
education with a chance ratio of 1.6 (P ¼ 0.020, 95%CI: 1.08–2.39) compared to those with high school diploma
or academic education.
Conclusion: The prevalence of adverse HBA1c in 66% of the studied subjects indicates an inappropriate status of
diabetes control in Iran. This indicates the poor quality of services provided to the diabetics. This is a warning sign
and requires appropriate interventions to improve the quality of services provided to diabetic patients.
1. Introduction

Diabetes is one of the most important health challenges in the world
and affected about 422 million adults worldwide, according to the 2014
WHO report. Also it was predicted to become the seventh leading cause
of death in the world by 2030, with an increase of 69% among the adult
population in developing countries [1]. People with diabetes are at risk
for cardiovascular, renal, nervous and eye diseases, as well as pregnancy
complications. In addition, the disease was the direct cause of1.6 million
people in 2016 and high blood glucose has been led to another 2.2
million death in 2012 [2]. According to the WHO report, the prevalence
of diabetes in Iran in 2016 was estimated to be 10.3% in people over 18
years of age, which was 9.6% in men and 11.1% in women; and in terms
of the prevalence of type 2 diabetes, which includes more than 90% of all
diabetic patients, Iran ranks third in the EMRO region [1, 3].
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Evaluating the Diabetes Care Program is the first step in ensuring how
health care is provided to diabetic patients. Its practical purpose is to
provide quality care for diabetic patients under the coverage of health
care centers in order to prevent complications and disabilities through
follow-up, continuous care and changes in policies. The consequences of
neglecting this and providing low quality services are irreparable in
many cases and face the health system with a variety of direct and in-
direct costs. Quality plays a key role in achieving health goals. Therefore,
evaluating the quality of health care and providing the results will inform
service recipients, providers and policy makers, and provides the ground
for improving the quality of services; it is also a mechanism for measuring
the accuracy of diagnostic and treatment services [4, 5, 6].

Today, increasing usage of quantitative indicators is an approach to
increase the quality of care for diabetics. Glycated hemoglobin (HbA1c)
is a valuable quantitative indicator for long-term monitoring of blood
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rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

mailto:Bpiroozi@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2021.e06485&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2021.e06485
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2021.e06485


G. Moradi et al. Heliyon 7 (2021) e06485
sugar control and a valid measurement tool for assessing the condition of
diabetes and the quality of provided care [7]. HbA1c measurement has
been one of the most important laboratory medical advances in diabetes
care for years. Its use in laboratory diagnoses in the 1970s showed a
turning point in the follow-up of diabetic patients and their treatment
[8]. At the same time, the role of HbA1c in the management of diabetes
and its association with complications of diabetes has been enhanced
through two prominent clinical trials: Diabetes Control and Complica-
tions Trial (DCCT) on type 1 diabetes and the United Kingdom Pro-
spective Diabetes Study (UKPDS) on type 2 diabetes [9]. According to the
Stratton study, 1% decrease inmean HbA1c levels leads to 21% reduction
in diabetes-related deaths, 14% reduction in myocardial infarctions and
37% reduction in microvascular complications [10]. In addition, studies
show that regular measurement of HbA1c in patients with diabetes and
stable blood sugar control at a level of less than 7% can reduce long-term
effects of diabetes to 76% by showing long-term glycemic status and
predicting the risk of diabetic complications [11]. However, despite the
importance of using the HbA1c index in controlling blood sugar, no
comprehensive study has been conducted to assess the quality of care
provided by diabetic service providers. Therefore, the present study was
conducted to evaluate the quality of care for type 2 diabetic patients
based on the HbA1c in Iran.

2. Materials and methods

2.1. Study design and participants

This cross-sectional study was conducted in 2019 on type 2 diabetic
patients in three Iranian provinces: Kurdistan, Isfahan and South Khor-
asan. The statistical population included all patients with type 2 diabetes
who referred to diabetes clinics and urban health centers in Iran.
Assuming that 50% of the patients referring to the centers have uncon-
trolled blood sugar (HbA1C>7%). The sample size was estimated to be
385 (with the confidence level of 95% and the accuracy rate of 5%) for
Figure 1. Map of the s

2

each province and 1152 for all three provinces using the following for-
mula.

n¼Z21� α
2 � Pð1� PÞ
d2

¼ ð1:96Þ2*0:25
0:0025

¼ 384 ⇒ 384*3 ¼ 1152

Considering the likely dropouts/loss of the participants during the
sampling, the loss rate was set 0.05 and the number of the final sample
was calculated 1210 for all three provinces.

Participants were selected through multi-stage sampling. For this
purpose, the Iranian provinces were divided into three geographical
clusters based on their geographical location, and one province was
selected from each cluster. Then, the center of the provinces (Sanandaj,
Isfahan and Sabzevar) (Figure 1) were selected among the cities of the
province, and target centers and study samples were randomly selected
from the list of diabetic centers and clinics in each city. Then, based on
the list of patients covered by the center, participants were selected based
on simple random sampling and were invited to visit the center to
complete the questionnaire and perform some periodic blood sugar tests.
Having an active file and being under care coverage in the centers for at
least 12 months were the inclusion criteria.

2.2. Data collection

Participants were first contacted and, if they wished to participate in
the study, a time was set for face-to-face interviews and the completion of
a questionnaire at diabetes centers. The interview was conducted in each
province by a group of interviewers, including a physician, nurse, and
health expert who had received the necessary training. In order to ensure
the quality of information collection, the head of the interviewers
checked the entire questionnaire. The checklist included demographic
information (age, sex, marital status, job, education, type of insurance,
socioeconomic status), disease history (BMI and duration of diabetes),
and HbA1C status of patients. For face and content validity, the checklist
was reviewed by research and clinical experts and their comments were
elected provinces.
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also taken into account. It should be noted that the samples were taken
from patients and HBA1C hemoglobin devices. Blood sampling was
performed intravenously on an empty stomach by laboratory experts
stationed at each center. To the standardization of laboratory procedure
of HbA1c measurement, we used a unite kit to assessing HbA1c by a
group of expert, who had received the necessary training.
2.3. Outcome and independent variables

Outcome variable: The American Diabetes Association's recommen-
dations of HbA1c <7% as treatment goals [12] and the best cut-off value
for HbA1c as a screening tool in patients with diabetes mellitus [13].
Therefore it seems that HbA1c could be used as an objective measure of
glycaemic control. The HbA1C status of patients is a quantitative vari-
able, which is a two-state variable in this study (7�/<7).
Table 1. The average HBA1c index of type 2 diabetic patients.

Sex

Female

Male

Age

<50

50-59

60-69

70 �
Education

Illiterate and elementary education

Middle school or high school education

High school diploma and academic education

Marital status

Married

Single

Separated, widowed/widower, divorced

Occupation

Employee

Self-employed

Retired

Housewife, unemployed

Period of diabetes

�5

5-10

>10

Basic insurance type

Public health insurance/government employees health insurance/rural health insurance

Armed forces health insurance

Social Security insurance

Other (Relief Foundation; Welfare Organization; banks)

Supplementary insurance

Yes

No

Economic status

Poor

Moderate/average

Good

BMI

Normal (<25)

Overweight (25–30)

Obesity (�30)

* Obtained from T-test ANOVA.
** Obtained from ANOVA.

3

Independent variables: The method proposed by O'Donnell et al. was
used to determine the socioeconomic status of households [14]. The
questionnaire was used to assess household assets, including LCD TVs,
separate refrigerator and freezers, washing machines, dishwashers, mi-
crowave ovens, cell phones, internet access, private cars, private homes,
and the number of rooms. The asset index for each individual was
calculated using principal component analysis (PCA), and the study
population was divided into three groups: weak, moderate, and good.
Previous studies have used the asset index to determine socio-economic
surveys (SES) in the Iranian population [15, 16]. Other independent
variables include sex (male, female), age group (less than 50, 50–59,
60–69, above and equal to 70), employment status (house-
wife/unemployed, retired, self-employed, employee), education (Illiter-
ate/elementary, middle/high school, academic education), marital status
(single, married, divorced/widowed), type of health insurance (Iranian
Number (%) Mean HBA1c (SD) P-value

848 (70.78) 8.01 (1.77) 0.980*

350 (29.22) 8.01 (1.75)

196 (16.42) 8.09 (1.94) 0.411**

384 (32.16) 8.05 (1.79)

432 (36.18) 8.03 (1.76)

182 (15.24) 7.81 (1.50)

834 (69.85) 8.13 (1.76) <0.001**

119 (9.97) 7.99 (1.68)

241 (20.18) 7.62 (1.77)

1075 (90.26) 7.99 (1.74) 0.424**

29 (2.43) 8.03 (1.89)

87 (7.30) 8.25 (2.06)

49 (4.11) 7.37 (1.47) 0.002**

156 (13.08) 8.36 (1.94)

189 (15.84) 7.82 (1.56)

799 (66.97) 8.03 (1.78)

379 (31.90) 7.45 (1.63) <0.001**

383 (32.24) 8.05 (1.74)

426 (35.86) 8.47 (1.77)

475 (39.82) 8.03 (1.82) 0.094**

83 (6.96) 8.01 (1.91)

554 (46.44) 7.93 (1.67)

81 (6.79) 8.46 (1.91)

453 (38.39) 7.91 (1.75) 0.141*

727 (61.61) 8.06 (1.74)

406 (34.91) 8.12 (1.79) 0.001**

399 (34.31) 8.07 (1.80)

358 (30.78) 7.75 (1.68)

225 (18.81) 8.12 (1.93) 0.376*

482 (40.30) 8.04 (1.83)

489 (40.89) 7.93 (1.61)
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insurance, armed forces insurance, social security insurance, and other
insurances), supplementary insurance (yes, no), family size (1–2, 3–4,
and 5�), and diabetes duration (5�, 5–10,>10).

2.4. Statistical analysis

After data collection, ANOVA and t-test were used to analyze quan-
titative objectives. Also, multiple logistic regression was used to inves-
tigate the relationship between the outcome variable (HbA1c status) and
independent variables. All analyzes were performed in Stata 12.0 (Stata
Corporation, College Station, TX, USA) and p < 0.05 was considered as
statistical significance level.

2.5. Ethical considerations

The questionnaires were completed anonymously while receiving
oral and written consent from all participants. The proposal of this study
was reviewed by the ethics committee of Kurdistan University of Medical
Sciences and was approved with the code No. IR.MUK.REC.1397.135.

3. Results

The HBA1c average of 1,198 participants was 8.01 � 1.76%. There
was a significant difference between the average HBA1c of people with
different levels of education, different types of jobs, place of residence
and period of diabetes (P > 0.05). HBA1c has the highest average among
people with more than 10 years of diabetes (8.47 � 1.77%), self-
employed people (8.36 � 1.94%), illiterate people or those with
elementary education (8.13 � 1.76%) and people with poor economic
status (8.12 � 1.79%) (Table 1).

Based on the results of the prevalence of “HBA1C above 7” and the
results of the “final model of multivariate logistic regression”, the overall
prevalence of uncontrolled blood sugar level is 66% (Based on the
prevalence of HBA1C > 8 uncontrolled blood sugar level is 40.5%).
However, people with more than 10 years of diabetes, with a 3.28-fold
chance ratio (P < 0.001, 95% CI: 2.37–4.53), with a prevalence of 79%
HBA1C > 7, had the highest blood sugar ratio among participants. After
that, the highest prevalence (about 70%) was in illiterate and elementary
education groups, which had a 1.60-fold chance (P ¼ 0.020, 95% CI:
1.08–2.39) than those with high school diploma or academic education.
Also people with Heart complications had a 1.52-fold chance (P ¼ 0.002,
95% CI: 1.16–1.98) compared to people without this complications.

The results of univariate logistic regression showed that self-
employed people had 2.37-fold chance (P ¼ 0.010, 95% CI: 1.23–4.57)
and the unemployed and housewives had a 1.89-fold chance (P ¼ 0.031,
95% CI: 1.08–2.39) compared to employees. Based on these results,
people without supplementary insurance had a 1.38-fold chance (P ¼
0.011, 95% CI: 1.08–1.76), people with poor economic status had a 1.51-
fold chance (P¼ 0.007, 95% CI: 1.12–2.05) compared to other categories
and people with Neurological complications had a 1.32-fold chance (P ¼
0.038, 95% CI: 0.74–1.32) compared to people without this complica-
tions. However prevalence of HBA1C > 7 for patients over 60 years was
65.9%, there is no a significant relationship between HBA1c level and
age-ranges (Table 2).

4. Discussion

In the present study, the mean HBA1c of diabetic patients was 8.01
� 1.77%, and more than 66% of them had HBA1c above 7%, i.e. they
had uncontrolled blood sugar levels. This level of HBA1c is a evidence
to poor blood sugar control. Also, the prevalence of HBA1c above 7%
increased when the duration of type 2 diabetes increased, and the
education level and socioeconomic status of individuals reduced. Also,
patients without supplementary insurance and government employ-
ment had higher HBA1c levels. In the studies conducted elsewhere,
the results for prevalence of HBA1c>7% among people with type 2
4

diabetes were consistent with the present study: 66.7% in Kuwait
[17], 73% in Saudi Arabia [18], 67% in Thailand [19] and 74% in
Malaysia [20]. It seems that one of the main reasons for this consis-
tency is the similarity of lifestyle and cultural, behavioral and habit
patterns in these areas and Iran [21]. A comparison of the results of
previous studies in Iran shows that the prevalence of HBA1c>7% has
not changed much in recent years. In a 2006 study in Iran, for
example, about 60% of people had uncontrolled HBA1c [22]. In Majid
Kazemi's study in 2014, about 66% of people had HBA1c>7%, which
was similar to the present study [23]. In the study by Meidani et al. in
2013, the average HBA1c was about 8.5% and close to the present
study [24]. However, several studies in developed European countries
reported that only 25%–42% of patients with type 2 diabetes had poor
blood sugar control. For example, in the Netherlands, Italy, Greece,
Germany, Belgium, Spain, the United Kingdom and France, the
prevalence of HBA1c>7% was reported to be 26%, 28%, 33%, 36%,
38%, 40%, 40% and 42% respectively [25, 26, 27]. Comparing the
above results in developing countries with the present study shows
that the prevalence of HBA1c>7% and uncontrolled blood sugar levels
is significantly higher in Iran. In most European countries, the health
care system is free or covered by national insurance companies, and
diabetic patients do not pay for health care [27]. This may be the
reason for better quality of diabetes care. The result of a national
study in Iran indicates that more than 10% of households with type 2
diabetes have endured heavy health costs due to the disease [28].
Another factor influencing the control of symptoms and complications
of diabetes is the compliance of patients with physicians' prescriptions
in Iran. The results of various studies show that only 40%–60% of
people properly follow physicians' instructions [29, 30]. It is to be
noted that about 10% of health care costs in Iran is related to diabetes.
Even in recent years, after the Health System Transformation Plan
which focused on specialized clinics, a larger percentage of the health
budget has been allocated for the treatment of similar diseases [31].
Therefore, despite the increased budget allocated to the care of dia-
betic patients after the Health System Transformation Plan, the HBA1c
level is still significantly high in these patients. In other words, the
HBA1c level in most patients in Iran is not well controlled.

In the present study, there is a significant relationship between
HBA1c level and people's education level based on the final model of
multivariate logistic regression. Thus, lower levels of education
increased the probability of HBA1c>7%. Other studies confirm these
findings [32, 33]. For example, a study by Yan in East Asian countries
[34] and Sacerdote's study in European countries [35] found that
patients with higher education had better control over blood sugar,
which is consistent with the present study. In fact, patients with
higher education levels are more aware of the complications of the
disease, know how to take care of themselves, how to take medication,
follow a diet, and have better access to educational sources [32]. It
seems, higher levels of education be associated with improvement in
knowledge, attitudes and skills, which leads to better control of the
disease. However, in the present study, the majority of patients (70%)
had primary and lower levels of education, and this seems to have led
to an increase in the average HBA1c among the participants. In this
study a significant relationship was reported between longer duration
of diabetes and HBA1c>7% prevalence. The prevalence of HBA1c>7%
in Qaddoumi's study in 2019 among Kuwaiti diabetic patients with a
history of equal or over 10 years of diabetes was 15% higher than in
other patients [36]. Various studies have shown that the risk of
developing diabetes-induced complications will increase when its
duration increases [37, 38]. For example, Turner's study found a sig-
nificant relationship between increased period of diabetes and its
complications [39], which is consistent with the present study. Studies
by Gerstl in Germany [40], Hudon in Canada [19] and Liu in China
[41] show similar results. In her study, Diana argued that as the age
and duration of diabetes increased, the motivation to control blood
sugar dropped significantly due to psychological factors and the habit



Table 2. Prevalence of HBA1C > 7 – Single and multivariate logistic regression results based on demographic variables.

Prevalence of HBA1C > 7 Univariate and multivariate logistic regression

HBA1C � 7
Number (%)

HBA1C > 7
Number (%)

OR
(95% CI)

P-Valuey AOR
(95% CI)

P-valueyy

Sex

Male 119 (34.00) 231 (66.00) 1.00 0.917

Female 285 (33.69) 561 (66.31) 1.01 (0.78–1.32)

Age*

<50 61 (31.12) 135 (68.88) 1.00.

50-59 133 (34.73) 250 (65.27) 0.85 (0.59–1.23) 0.385

60-69 144 (33.33) 288 (66.67) 0.90 (0.63–1.30) 0.584

70 � 65 (35.91) 116 (64.09) 0.81 (0.53–1.24) 0.325

Education

High school diploma and academic education 107 (44.40) 134 (55.60) 1.00. 1.00.

Illiterate and elementary education 253 (30.37) 580 (69.63) 1.83 (1.36–2.46) <0.001 1.60 (1.08–2.39) 0.020

Middle school or high school education 42 (35.59) 76 (64.41) 1.44 (0.92–2.28) 0.112 1.44 (0.86–2.41) 0.161

Marital status

Single 13 (44.83) 16 (55.17) 1.00.

Married 359 (33.46) 714 (66.54) 1.62 (0.77–3.40) 0.205

Separated, widowed/widower, divorced 29 (33.33) 58 (66.67) 1.63 (0.69–3.83) 0.267

Occupation

Employee 24 (48.98) 25 (51.02) 1.00. 1.00.

Self-employed 45 (28.85) 111 (71.15) 2.37 (1.23–4.57) 0.010 1.74 (0.82–3.67) 0.148

Retired 65 (34.39) 124 (65.61) 1.83 (0.97–3.46) 0.062 1.61 (0.80–3.26) 0.184

Housewife, unemployed 268 (33.63) 529 (66.37) 1.89 (1.06–3.38) 0.031 1.09 (0.54–2.18) 0.810

Period of diabetes

�5 185 (48.81) 194 (51.19) 1.00. 1.00.

5-10 130 (33.94) 253 (66.06) 1.86 (1.39–2.49) <0.001 1.70 (1.25–2.31) 0.001

>10 86 (20.28) 338 (79.72) 3.75 (2.75–5.11) <0.001 3.28 (2.37–4.53) <0.001

Basic insurance type

Public health insurance/government employees health insurance/rural health insurance 159 (33.62) 314 (66.38) 1.03 (0.80–1.34) 0.818

Armed forces health insurance 32 (38.55) 51 (61.45) 0.83 (0.52–1.34) 0.448

Social Security insurance 190 (34.30) 364 (65.70) 1.00.

Relief Foundation; Welfare Organization; banks insurance 20 (24.69) 61 (75.31) 1.59 (0.93–2.72) 0.088

Supplementary insurance

Yes 172 (38.05) 280 (61.95) 1.00. 1.00.

No 224 (30.85) 502 (69.15) 1.38 (1.08–1.76) 0.011 1.28 (0.97–1.70) 0.084

Economic status

Good 137 (38.38) 220 (61.62) 1.00. 1.00.

Poor 118 (29.14) 287 (70.86) 1.51 (1.12–2.05) 0.007 1.17 (0.83–1.66) 0.377

Moderate/average 134 (33.58) 265 (66.42) 1.23 (0.91–1.66) 0.170 1.07 (0.77–1.49) 0.687

BMI

Normal (<25) 76 (33.93) 148 (66.07) 1.00.

Overweight (25–30) 166 (34.44) 316 (65.56) 0.98 (0.70–1.37) 0.894

Obesity (�30) 161 (32.99) 327 (67.01) 1.04 (0.75–1.46) 0.805

Kidney complications

No 151 (37.38) 316 (40.00) 1.00

Yes 253 (62.62) 474 (60.00) 0.90 (0.70–1.15) 0.379

Heart complications

No 243 (60.30) 382 (48.66) 1.00 <0.001 1.00

Yes 160 (39.70) 403 (51.34) 1.60 (1.26–2.04) 1.52 (1.16–1.98) 0.002

Eye complications

No 196 (48.76) 402 (50.95) 1.00

Yes 206 (51.24) 387 (49.05) 0.92 (0.72–1.16) 0.474

Neurological complications

No 133 (32.92) 214 (27.16) 1.00 1.00

Yes 271 (67.08) 574 (72.84) 1.32 (1.01–1.71) 0.038 0.98 (0.74–1.32) 0.915

* Prevalence of HBA1C > 7 and HBA1C > 8 for patients over 60 years are 65.9% and 39.3%.
y Crude model.
yy Adjusted model by remove all variables with higher p-value 0.2.
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of taking the drug for a long time [42, 43]. Also, clinically, due to the
progressive impairment of insulin secretion because of the failure of
beta cells over time, blood sugar control gradually weakens [44], and,
as a result, with increasing duration of diabetes, the average HBA1c
level increases among the affected people. Also, in the final model of
multivariate logistic regression, a significant relationship was re-
ported between Heart complications and HBA1c>7% prevalence.
However Studies showed that diabetes mellitus is a risk factor for
cardiovascular disease, heart failure is associated with significant risk
for development of diabetes and is considered an insulin resistant [45,
46] actually a high degree of insulin resistance was seen among these
patients. In study of Swan patients with chronic heart failure patients
were insulin resistant [47]. Patients with chronic heart failure due to
coronary artery disease are more likely to have abnormalities in
glucose metabolism. Studies stated that the prevalence of diabetes
among patients with heart failure is approximately 20–30% and
among acute heart failure may be as high as 45% [48, 49]. Therefore
in high HBA1c among Heart complications justified which is consis-
tent with the present study.

Also, some results were significant in the univariate regression
model, for example, the prevalence of HBA1c>7% was associated
with income level. In Bi Yan [34] and Schoenberg's [50] study,
HBA1c level decreased with increasing income, which was consis-
tent with the present study. Low-income people seem to have
limited access to optimal care [50]. The occupational status of pa-
tients also significantly affected HBA1c levels. Employees seem to
have better control over their illness due to follow up on treatment
and regular visits to health centers [51]. In the univariate logistic
regression model, patients without supplementary insurance had a
significantly higher prevalence of HBA1c>7%. The results of studies
in Iran show that although basic health insurance coverage is in a
good condition, the range of services covered is not enough as it
covers a low percentage of the costs of each service [28, 52].
Therefore, given that one of the risks in the progression of the
disease of diabetic patients is the high medical costs imposed on
patients and that the additional services are not covered by basic
health insurance but the supplementary insurance [31], better blood
sugar control in patients with supplementary insurance seems to be
justifiable because of their better access to health services. Finally,
this study showed that patients with Neurological complications had
a significantly higher prevalence of HBA1c>7%. It seems that poor
communication process between medical care, and feedback from
patients with Neurological complications may have an impact on
adherence and HBA1c outcome.

4.1. Limitation

This study draws its strength from the large sample size and multi-
stage sampling method. Also A major strength of the study is that it was
conducted at the national level and can ensure the generalization of the
study findings.

5. Conclusion

The prevalence of adverse HBA1c in 66% of the studied subjects in-
dicates an inappropriate status of diabetes control in Iran. This indicates
the poor quality of services provided to the diabetics. This is a warning
sign and requires appropriate interventions to improve the quality of
services provided to diabetic patients. It should also be noted that despite
the physical development (increased number) of centers providing dia-
betic care in the past decade and the significant allocation of health care
costs to diabetic care, the status of patients has not changed in terms of
blood sugar control. The programs of recent years do not seem to have
affected the quality of diabetic care. It is suggested that appropriate so-
lutions and models be designed and implemented to provide services to
diabetic patients in Iran.
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