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Background and aim: The goal of diabetes management is to enhance the performance of the surveillance
system to perpetuate optimal blood sugar, blood pressure and cholesterol levels in the normal values.
This paper aimed to identify factors associated with therapeutic target achievement in the control of
complications in consequence of diabetes.

K{?yWOTde ) Methods: In this cross-sectional study, a secondary analysis was performed on data obtained in the
TDlabeltIeS mellitus surveillance center of patients referred to in Makoo city, West Azerbaijan Province. The main interested
ype

variables included Fasting Blood Sugar (FBS), HbAlc, triglycerides, cholesterol, Low Density Lipoprotein
(LDL), High Density Lipoprotein (HDL) diastolic and systolic blood pressure, duration of diabetes, family
history of diabetes, early and late complications of diabetes, treatment received, history of smoking.
Results: Average age of the patients with diabetes mellitus, insulin-dependent was 35.43 (SD = 17.25)
and in patients of diabetes mellitus 53.37 (SD=10.89), which was significantly different (p-
value = 0.001). Frequency amount of fasting blood sugar in diabetes mellitus, insulin-dependent and
diabetes mellitus, type II was 64.30% and 66.0%, respectively. Only 19.0% of patients with diabetes
mellitus, insulin-dependent and 13.90% of diabetes mellitus, type II breached to the optimum level of
blood glucose control.
Conclusions: This study found that a considerable proportion of subjects with diabetes mellitus, insulin-
dependent and diabetes mellitus, type II did not achieve the goals of care guidelines of Iran on secondary
prevention of complications related to diabetes, especially vascular complication.

© 2019 Diabetes India. Published by Elsevier Ltd. All rights reserved.
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1. Introduction 2010 presented that diabetes is accounted for over four million

deaths in the world, annually [1]. Global project for estimation of

Comprehensive prevalence rate of diabetes is more than 6.40%
and more than 280 million people are living with diabetes around
the world. Global project for estimation of the burden of diabetes in
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the burden of diabetes in 2010 presented that the diabetes is
accounted for over four million deaths in the world, annually (1);
and it is predicted that the number of diabetic individuals will in-
crease to over 592 million people by 2030 [2].

Oriental Middle East and North Africa are areas with a mean
prevalence rate of diabetes about 10.90%. It is predicted that over 35
million patients with diabetes are living in these areas. Iran is one of
the highest common in Middle East area with the prevalence rate of
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diabetes mellitus with 9.94% in the adult population [3].

Type 1 diabetes mellitus is a chronic non-communicable disease
caused by the destruction of the pancreatic beta cells [4]. Resulting
in decreased insulin secretion and ketosis-prone hyperglycemia.
The prevalence rate of T1DM is estimated to be 35 million patient in
throughout worldwide with variations in different geographical
and racial groups [5]. Integral genetic and environmental factors
combine to cause this complex disorder [6].

Global economic growth, improving living standards, changing
lifestyles and nutritional habits, increasing median age of popula-
tion and urbanization are becoming the most important medical
problems worldwide [7]. The symptoms of diabetes mellitus
latently begin and a significant portion of patients remain un-
diagnosed; even in countries with advanced systems of health
care [8]. The direct cost of treatment of diabetes mellitus and its
complications are estimated to be at least 548 US $ per patients by
2013 [3]. Five strategies are suggested to be effective in decreasing
the burden of diabetes on the society-based level: (i) preventive
action of modifiable risk factors, for example obesity; (ii) integra-
tion of screening and pharmaceutical or life style mediations aimed
at individuals in the pre-diabetic stage; (iii) improving the diag-
nosis and blood glucose control of diabetics; (iv) improving the
management of vascular complications such as kidney ailment,
retinopathy, diabetic foot ulcers and other neuropathies; (v)
improving the manageress of risk factors related with cardiovas-
cular diseases [9].

Despite the clinical recommendations and attainability of
evidence-based tradition guidelines and the expanded knowledge
about entanglement of diabetes, treatment ambition such as life-
style changes of patients with diabetes are not achieving properly
[10]. Proper management of diabetes involves interventions on
diet, exercise, and medication (insulin and oral medications) [11].

The goal of diabetes management is to enhance the performance
of surveillance system to perpetuate optimal blood sugar, blood
pressure and cholesterol levels in the routine values in order to
prevent microvascular and macrovascular entanglements to in-
crease survival time and improve the quality of life of the patients
[12]. The diabetes surveillance system in Iran is basically govern-
mental and health insurance system facilitates access to the second
and third levels of the referral system. The private sector provides
emergency care to patients in urban areas. Reimbursement policies
of insurance institutes for drugs are administered according to Iran
tariffs: 90.0% of the cost for inpatients and 70.0% for outpatients are
paid by the insurance [13]. The aim of this paper was to estimate
the proportion of patients who are able to control their blood sugar,
blood pressure and lipoproteins and to identify the factors that are
associated with target achievement in control of early and late
complications of diabetes is the city.

2. Methods
2.1. Study design

The present study is a cross-sectional study in which patients’
management in disease control and occurrence of complications in
the result of diabetes in surveillance center of endocrine and
metabolism- Makoo city, West Azerbaijan Province, Iran-was
collected in the period of 2007—2013.

2.2. Target population

The target population included: 1) all patients with diabetes
mellitus, insulin-dependent and diabetes mellitus, type II who
were registered for at least six months in the endocrine and
metabolism surveillance center; 2) all diabetes mellitus, insulin-

dependent and diabetes mellitus, type II that had diagnosed as
diabetic by specialists.

2.3. Studied variables

Clinical data for all patients were collected in their first pre-
sentation and in the counseling sessions according to care guide-
lines of Iran [14]. The interested variables included: age, gender,
occupation, education, marital status; examining the patients’ eye,
lenses and organs, measurement of weight, height, Fasting Blood
Sugar (FBS), HbA1c, triglycerides, cholesterol, Low Density Lipo-
protein (LDL), High Density Lipoprotein (HDL) diastolic and systolic
blood pressure, duration of diabetes, family history of diabetes,
early and late complications of diabetes, treatment received, history
of smoking. All patients referred to the Endocrine and metabolic
surveillance Center due to diabetes passed an education program.
The program consisted of six 2-h sessions learning how to consume
carbohydrates, how to exercise during the week, type and method
of receiving the drugs and controlling the microvascular and
macrovascular complications of diabetes.

2.4. Ethical consideration

This study is conducted in accordance with the guidelines
announced by the Helsinki Declaration in 1975, revised in 2008.
The study protocol criticized and authorized by the Ethics Com-
mittee of the Tabriz University of Medical Sciences and the ethical
code this research was 93183. Informed consent of all participating
patients obtained. Identity information of all patients kept
confidential.

2.5. Statistical analysis

Descriptive statistics of the patients presented with statistical
indices for quantitative variables with normality assumption such
as mean (+standard deviation), and for qualitative variables such as
frequency (relative frequency).

To investigate the significance of associations between qualita-
tive variables, we used Chi-square test and in case of limitation in
the frequency of observations, we used the Fishers Exact test. Also,
the Independent Samples T-test used to compare the means of
qualitative variables with the assumption of equal variances. For
the comparison of qualitative variables with more than two cate-
gories, One Way ANOVA test was used. Data were analyzed by SPSS
(Version 18.0, Chicago, IL, USA). A p-value less than 0.05 were
deemed as significant.

3. Results
3.1. Basic characteristics

In total, 280 patients with diabetes mellitus, insulin-dependent
and diabetes mellitus, type II with a mean age of 50.67 (+13.63)
years, and age range of 8—92 participated in the study. 23 (54.80%)
of patients with diabetes mellitus, insulin-dependent and 140
(59.07%) of diabetes mellitus, type Il were male. A significant as-
sociation observed between gender and the type of diabetes (p-
value = 0.001).

In terms of marital status, 207 (87.70%) of the patients were
married and 169 (71.90%) of them were illiterate or primary edu-
cation level. A total of 49.40% of men and 4.20% of women were
smokers. The average age of diabetes mellitus, insulin-dependent
was 35.43 (+17.25) significantly lower than the average age of
diabetes mellitus patients 53.37 (+10.89) (p-value = 0.001).

An inverse correlation was found between the status of
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education and optimum control of diabetes, as the highest pro-
portion of suboptimum control belonged to illiterate and elemen-
tary schools (p-value =0.001). According to independent samples
T-test, the mean triglyceride, cholesterol, systolic blood pressure,
diastolic blood pressure and body mass index were significantly
higher in diabetes mellitus, insulin-dependent [Table 1].

In terms of the association between family history and diabetes,
16 (41.0%) of diabetes mellitus, insulin-dependent and 80 (36.40%)
of diabetes mellitus, type II reported a history of diabetes in the
family or relatives; which was not statistically significant (p-
value = 0.59). The most frequently reported history of diabetes in
first degree relatives was a mother 29 (31.20%), sister 27 (29.0%) and
15 brothers (16.10%), respectively.

3.2. Management of diabetic patients

The distribution of early complications of diabetes mellitus,
insulin-dependent and diabetes mellitus, type II is presented.
Furthermore, the frequency distribution of HbA1C was
[HbA1C = less than 7] 10 (29.40%), [HbA1C = 7—-9.4] 17 (50.0%) and
above [HbA1C= >9.5] 7 (20.60%).

The chi-square test showed a statistically significant association
between the level of FBS and the age, so that high blood sugar level
was observed in the elderly (p-value =0.027). Based on Scheffe
test, a significant association was observed between blood pressure
control and age, as the elderly subjects more suspected to the
suboptimum level of blood pressure, with increasing age self-care

Table 1

Distribution of anthropometric parameters of participants by diabetes mellitus,
Type Il and diabetes mellitus, insulin-dependent [Makoo, West Azerbaijan Province,
Iran].

Variables diabetes mellitus, diabetes mellitus, p-value
insulin-dependent Type II
N (percent) N (percent)
FBS (mg/dl) 0.64°
100> 8(19.0) 33(13.9)
126—100 7 (16.70) 48 (20.1)
126< 27 (64.3) 157 (66.0)
TGs (mg/dl) 0.05"
150> 24 (57.1) 90 (37.8)
449-150 17 (40.50) 132 (55.5)
450< 1(2.40) 16 (6.7)
CL (mg/dl) 0.001°
200> 32(76.2) 118 (49.6)
219-200 2(4.8) 37 (15.5)
220< 8(19.0) 83 (34.9)
HDL-C (mg/dl) 0.27°
40> 16 (38.1) 69 (29.0)
40< 26 (61.9) 169 (71.0)
LDL-C (mg/dl) 0.06°
100> 11 (26.2) 101 (42.4)
100< 31(73.8) 137 (57.6)
SBP (mmHg) 0.20°
120> 34 (82.9) 158 (67.5)
139-120 2(4.9) 31(13.2)
159—140 4(9.8) 28 (12.)
160< 1(2.4) 17(7.3)
DBP (mmHg) 0.35°
80> 35 (85.4) 187 (80.3)
89-80 3(7.3) 9(3.9)
99-90 3(7.3) 29 (12.4)
100< - 8(3.4)
BMI (kg/m?) 0.001°
25> 24 (68.5) 52 (24.8)
30-25 8(22.9) 82 (39.)
30< 3 (8.6) 76 (36.2)

@ p-value was calculated t-independent.
b p-value was calculated One-way ANOVA.

from physiologic indexes statistically has been decreased (p-
value = 0.001).

The most frequently observed late complications of diabetes
were: neuropathy 203 (72.50%), retinopathy 75 (26.75%), ne-
phropathy 49 (17.50%) and diabetic foot ulcers 11 (3.92%). A sta-
tistically significant difference was observed between type I
diabetes and diabetes mellitus in terms of hyperlipidemia so that
the frequency of hyperlipidemia in mellitus patients was higher
[Table 2]. The average pulse rate of patients with diabetes mellitus,
insulin-dependent was 84.76 (+12.91) beats per minute that had no
significant difference with the average pulse rate of patients with
diabetes mellitus, type Il 81.63 (+10.80) (P-value = 0.111).

The method of received treatment of the patients: 210 (81.70%)
oral treatment, 41 (16.0%) injection and the rest were used both of
the methods. In terms of drug consumption; 162 (57.85%) used
Glibenclamide, 81 (28.90%) used Metformin and 39 13.25% Insulin.

4. Discussion

This paper depicted the situation of management of diabetic
patients based on analysis of the demographic characteristics,
anthropometric indexes, and health parameters. Findings showed
that a considerable proportion of subjects with diabetes mellitus,
Type II, compared to diabetes mellitus, insulin-dependent, had
higher triglycerides, cholesterol, systolic blood pressure, diastolic
blood pressure, and body mass index.

According to the study findings, the majority of the patients was
illiterate or had an elementary education. The level of education
was significantly associated with control of diabetes. In recent
studies, low income, occupation and education level were associ-
ated with lower rates of diagnosis, and effective management of
diabetes as well as the diagnosis and treatment of high blood
pressure, non-alcoholic fatty liver disease and Hypercholesterole-
mia [15,16].

Recent studies in various countries of the world showed a lack of
proper control of anthropometric parameters [17]. Janghorbani
et al. in a study in Isfahan city, Iran found that body mass index was
not a prognostic factor in the determination of glucose and lipids
control [18].

Only 19.0% of patients with diabetes mellitus, insulin-
dependent and 13.90% of diabetes mellitus, Type II reached the
desirable level of glycemic control. However, in other countries,

Table 2

Frequency occurrence of complications in result of diabetes in terms of diabetes
mellitus, insulin-dependent and diabetes mellitus, Type Il [Makoo, West Azerbaijan
Province, Iran].

Variables diabetes mellitus, diabetes mellitus, p-value®
insulin-dependent Type II
N (percent) N (percent)
Neuropathy 0.38
No 8(11.90) 194 (81.50)
Yes 37 (88.10) 44 (18.50)
Hyperlipidemia 0.001
No 5(11.90) 138 (58.0)
Yes 33 (78.60) 100 (42.0)
Retinopathy Gastrointestinal 0.57
No 6(14.30) 176 (73.90)
Yes 29 (69.0) 62 (26.10)
Lesions in organs Retinopathy 0.78
No 13 (31.0) 195 (81.90)
Yes 36 (85.70) 42 (17.60)
Gastrointestinal 0.21
No 6 (14.30) 230 (96.60)
Yes 39 (92.90) 8 (3.4)

¢ Chi-square test.
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more than 70.0% of diabetics do not reach the desired level of
glycemic control [19]. In Poland, 11.50% of diabetic patients ach-
ieved the therapeutic goals of metabolic control of HbA1C [20]. In
Iran, an average of 7.70% of patients reaches HbA1c below 7.0 [18].
That requires service accessibility and insurance coverage for the
general population to decrease prices and also likely due to the lack
of awareness of patients of the importance of the test in order to
better control of the disease. This is probably due to the low edu-
cation of the patients or likely in the result of insufficient cooper-
ation of physicians.

In this study, no statistical difference was observed in choles-
terol control between diabetes mellitus, insulin-dependent and
diabetes mellitus, Type II. The least amount of diagnoses and
treatment among anthropometric parameters has belonged to
Hypercholesterolemia [19].

The amount of LDL in 73.80% of type I and 57.60% of type mel-
litus patients was more than 100 mg/dl. In a study in Germany,
50.0% of patients have achieved a desirable level of LDL control [21].
In America, 40.0% were less than 70 mg/dl [22].

The high majority of diabetic patients with diabetes mellitus,
insulin-dependent and diabetes mellitus, Type Il had the amount of
HDL above 40 mg per dl. Recent studies found the controlled levels
of HDL-C 44.10% optimum [23], and in 58.0% of the total population
of the United States of America [24].

According to our data in this study; 69.80% was achieved an
acceptable level of control of systolic blood pressure and 81.0% of
diastolic blood pressure. In the study of Janghorbani et al., 35.30%
was reached to a desirable level in accordance with the instructions
of the Ministry of Health in Iran [18]. Blood pressure control in
Eastern Europe was 20.0% [25], and in Denmark, 13.0% of patients
achieved control level of 130/80 mm Hg [26]. In the USA, about
60.0% of patients have reached to blood pressure values lower than
130 mm Hg [22]. The results of recent studies in Iran compared to
different countries of the world, there was a need to strengthen
surveillance in order to control the metabolic syndrome with
effective drugs and to reduce morbidity and mortality efficiently.

The most frequent occurrence of late complications in diabetes
patients was respectively, neuropathy, retinopathy and nephropa-
thy. According to the trial results, better glycemic control was
associated with lower risk of retinopathy, nephropathy, and neu-
ropathy [27].

5. Conclusion
The importance and priority of the national guidelines and using
new incentive programs for the management of blood pressure,

blood sugar and lipid disorders in low- and middle-income coun-
tries are obvious.

6. Study limitations
Because the study was conducted in referral centers, patients
with certain socio-economic level may visit these centers due to

their public governmental services that are associated with selec-
tion bias and biased information.
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