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Abstract

Diabetes mellitus (DM), as one of the cumbersome challenges facing public health worldwide, is characterized by
numerous chronic complications. Concerning major changes occurring in most organs of the body, this condition
gives rise to early or late complications, so that the overall costs of healthcare in this respect have been mostly reported
for hospitalization as well as treatment and care for the disease and its complications. Given the prevalence of DM
and its complications and the fact that no surveys have been so far conducted on the prevalence of DM-related
complications in Torbat Heydariyeh, Iran. This study aimed to reflect on DM-related complications in patients referred
to the hospitals located in Torbat Heydariyeh, Iran, in 2018-2019. This cross-sectional study was performed on 250
medical records of patients with DM admitted to 9-Dey Education Hospital in this city. For this purpose, the
demographic characteristics information, as well as the complications caused by DM, was extracted from the patients’
medical records. The data were further analyzed using the SPSS Statistics software 20 including descriptive and
analytic methods. The study results suggested that the most frequent DM-related complication was observed for
circulatory system diseases (41.5%) and the least frequent one was about neurotic disorders (4%), respectively. There
was also a significant relationship between the type of complication and the variables of gender, age, marital status,
and type of DM (p<0.05). Nevertheless, no significant difference was found between the variable of the type of
complication and the variables of occupation, place of residence, and fasting blood sugar levels. Ultimately, it was
concluded that providing patients and their families with appropriate training could help them control blood sugar
levels, which could significantly reduce DM-related complications.
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Introduction

Diabetes mellitus (DM), known as a chronic
disease and a metabolic condition, is
characterized by elevated levels of blood sugar,
induced by insufficient production of insulin
hormone by the pancreas or the inability of the
body to exploit the insulin produced. Over the
past few decades, the number of cases and the
prevalence rates of DM have been steadily
growing [1]. As well, the number of individuals

with DM has increased from 108 million in 1980
to 422 million in 2014 and the majority of them
have been living in low- and middle-income
countries. Moreover, 6.1 million annual deaths
have been directly attributed to DM, spreading up
to 340 million people in 2025, as expected [1].
On the other hand, DM has been identified as the
fifth cause of death and morbidity across the
world [2].
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The prevalence rate of DM in lIran is also
relatively high (7.7%). According to the
International Diabetes Federation (IDF), Iran is
predicted to be among the countries with the
highest prevalence rate of DM in the coming
years [3]. Regarding the report released by the
Research Institute for Endocrine Sciences at
Shahid Beheshti University of Medical Sciences,
Iran, at least two million people have been thus
far affected with DM until 2019, and 200
thousand individuals are being added to these
patients in this country each year [4,5].
The World Health Organization (WHO) has also
estimated that the number of patients with DM in
Iran will reach more than 6.4 million people by
2030 [6].

DM has been thus far grouped into three broad
categories, including type | DM (T1DM), type Il
DM (T2DM), and gestational DM (GDM).
T1DM is hereditary and it is the most common
type of DM in children and adolescents [7].
This type of DM is also known as an autoimmune
disease that mostly affects individuals aged 7-15
but there is the possibility of its incidence at any
age [8,9]. Likewise, wvarious genetic,
environmental, and immunological factors
contribute to the development of this disease [8].
As T1DM develops most often in children, this
age group is involved with acute and chronic
complications from an early age [10]. T2DM is
also caused by insulin resistance and peripheral
insulin deficiency, so both genetics and
environment might play roles in its development
[11]. This type of DM constitutes more than 90%
of the types of DM [12]. The prevalence rate of
DM all over the world among adults aged over 18
years has also amplified from 4.7% in 1980 to
8.5% in 2014 [13]. The prevalence of both types
of DM across the world is additionally growing
although it is more evident for T2DM than TIDM
[14]. GDM is also caused by transient
carbohydrate  intolerance  with  different
intensities, which is firstly initiated or diagnosed
during pregnancy [15,16]. The prevalence rate of
GDM is similarly mounting worldwide as one of
the most common complications during
pregnancy [17]. According to the estimates
declared by the WHO, the prevalence rate of
GDM in 2035 compared with its values in 2000
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will compound by 1.5 times [18]. Accordingly,
prevention and control of GDM at this time is a
necessity because the abnormal rise in blood
sugar levels can cause fetal and maternal diseases
[5]. Among the most common neonatal
complications are fetal macrosomia, metabolic
disorders in neonates (e.g., hyperglycemia and
hypoglycemia), hyperbilirubinemia, newborn
respiratory distress syndrome (NRDS) [19],
infant mortality [20], and abortion [21].
Therefore, women with GDM during pregnancy
and their children are at risk of infection with DM
and those living in developing countries require
special care [22]. DM can thus make major
changes in most organs of the body and even lead
to early or late complications [23]. This condition
can thus result in complications such as
cardiovascular diseases (CVDs), nephropathy,
neuropathy, sexual dysfunction, ischemic heart
disease, hypertension, retinopathy, cataract, as
well as frequent infections. About its
complications, DM is also one of the major
causes of disabilities such as blindness, kidney
failure, coronary artery thrombosis, and the like
[24,25]. Among the reasons for the escalating
trend in DM are modifications in lifestyles,
obesity, and declines in levels of physical
activities [14]. Research evidence in this respect
suggests that DM and its complications can be
prevented by healthy diets, regular exercise
programs, as well as controlled blood sugar,
blood pressure, and triglyceride (TG) levels [26].
Given the prevalence of DM and its
complications and the fact that no research had
been conducted on the prevalence rate of DM in
Torbat Heydariyeh, Iran, to the best of the
authors’ knowledge, this study aimed to examine
DM-related complications in patients referred to
hospitals in Torbat Heydariyeh, Iran, in
2018-2019, to propose appropriate strategies to
control and prevent DM-related complications
and to design more effective measures and
training programs.

Materials and Methods

This cross-sectional study was fulfilled after
making necessary coordination with Torbat
Heydariyeh University of Medical Sciences and
9-Dey Education Hospital in Torbat Heydariyeh,
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Iran, to access the medical records of the patients
with DM in 2018-2019. A total number of 320
medical records of the patients admitted to this
teaching hospital were accordingly reviewed and
finally, 250 cases were studied due to incomplete
information in  some medical records.
Information, including gender, type of DM, place
of residence, marital status, length of stay,
TG levels, blood pressure, CVDs, nephropathy,
retinopathy and neuropathy was extracted from
the patients’ medical records and the related
checklist was completed for each patient.
To import and analyze the data, the SPSS
Statistics software 20 was used. Then, descriptive
parameters were reported in the form of
frequency, percentage, and mean. The Chi-square
test was also employed to examine the
relationships between the variables of type of
DM-related complication, age, occupation,
marital status, gender, place of residence, type of
DM, and fasting blood sugar levels. The analyses
were finally completed at the significance level of
0.05.

Results and Discussion

In this study 250 patients were examined,
52.8% were female. As well, 90.4% of women
were homemakers and 52.65 of men were
self-employed. The majority of the patients
(54.6%) were living in the city of Torbat
Heydariyeh (men: 50.7% and women: 49.3%).
In terms of marital status, 13.4% of patients were
single, 81.8% were married, and 4.9% were
widowed. Considering the type of DM, 93.2% of
the patients suffering from T2DM, 51.1% of the
cases were female and 48.9% of the individuals
were male. And in T1DM including 76.5% of
women and 23.5% of men. The length of stay was
also between 1 and 22 days with a meanzstandard
deviation (SD) of 5.94+4.16. Of the 250 patients
admitted, 76.8% of them had been treated but
8.8% of the individuals had expired. The most
frequent DM-related complication diagnosed was
circulatory system diseases (n=103, 41.5%) and
the least frequent one was related to neurotic
disorders (n=10, 4%).

There was also a significant relationship
between the type of DM-related complications
and the variables of gender, age, marital status,
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and type of DM (p<0.05). Nevertheless,
no significant difference was found between the
variable of the type of DM-related complication
and occupation, place of residence, and fasting
blood sugar levels.

The results of the present study indicated a
higher prevalence rate of DM in women. In other
surveys, e.g., Lee [27], the ratio of women to men
with DM had been also reported by one in four.
Najafipour et al. had correspondingly stated that
DM in women had been more visible compared
with that in men [28]. In another study, the high
prevalence rate of T2DM in older men than their
female peers had been associated with high levels
of visceral fat in the elderly men than women
[29]. Other studies had similarly shown that the
male gender was a risk factor for DM [30,34].
Besides, some surveys had reported a higher
prevalence rate of T2DM in men [37,35],
but Ramachandran had found that the prevalence
rate in both genders had not been significantly
different [38]. These results could be attributed to
some factors such as obesity and stress, as the
most highlighted risk factors, which are more
common in women. Many factors like differences
in genetic and endocrine structures between the
genders as well as discrepancies in biological
factors, culture, lifestyle, and psychosocial state
might be further responsible for differences
between women and men with DM and its
complications. Therefore, further studies on the
pathophysiological mechanisms of gender
specific DM and its complications can enhance
self-care behaviors in people with DM in the
future and increase awareness of the risk of
infection in a particular gender. Therefore,
biological factors such as genetic predisposition,
sex hormones, and neural pathways as well as
differences in behavior and environment between
women and men need to be taken into account in
novel treatments [39]. One of the major concerns
in recent years has been the high prevalence of
metabolic complications, especially DM because
such complications cannot be treated, they even
damage the organs of the body in affected
patients, and cause serious health problems.
In addition to work disabilities in patients, such
complications bring about socioeconomic and
emotional burdens [40]. In this regard,
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approximately 40% of the total costs of DM in the
United States have been directly related to
hospitalization for the treatment and care of
DM-related complications [41]. The given
disease, as one of the cumbersome challenges
facing public health in the world, is also
accompanied by numerous chronic
complications, including coronary artery disease,
peripheral artery disease, and cerebral stroke,
similarly  described as macrovascular
complications due to their closer associations
with the mechanisms involved in atherosclerosis
[42,43]. On the other hand, it has been
characterized by diabetic microangiopathy or
microvascular complications in the eye
(retinopathy), the kidney (nephropathy), and the
peripheral nervous system (neuropathy) [39,44].

In the present study, cardiovascular
complications and neuropathy had the highest
and the lowest frequencies. It should be noted that
peripheral artery disease is caused by the
narrowing of the blood arteries, whose risk of
infection increases due to older age, duration of
DM, and presence of neuropathy [42,45].
This complication was significantly higher in
men than in women. The results of the survey by
Ranjbar et al. had also demonstrated a higher
percentage of this complication [46]. However,
Abbassian et al. had obtained a relatively lower
percentage (18.6) in this respect [47]. Besides,
Deshpande et al. had found that CVDs especially
in patients with ischemic heart disease and
cerebral stroke had a 65% share in mortality and
morbidity in patients with DM [48]. The data
relating to the complications of CVDs associated
with DM, from 1950 to 2003, for different
populations, had further pointed to a dramatic
reduction in the cardiovascular complications in
patients with DM over time [49,50]. It seems that
DM mitigates the protective effect of the female
gender against CVDs and nephropathy, whereas
the results of the present study reported the
complications of peripheral vascular system at a
significantly higher level in men compared with
women, but no significant difference was
observed between both genders in terms of
nephropathy-related complications.

In the survey by Heshmati et al., the most
frequent DM-related complication had been
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reported to be neuropathy [51], which was not in
agreement with the present study. Pop-Busui had
further noted that diabetic neuropathy had
influenced more than 50% of all patients with
DM [52]. Ashok and Dutta in their separate
studies had also reported a small percentage of
DM-related complications [53,54]. Another
microvascular complication is also nephropathy
that starts with microalbuminuria and then
progresses to kidney failure. In a study in 2002,
DM-related nephropathy included 44% of the
new cases of end-stage renal disease (ESRD),
so that 153,730 people with the ESRD caused by
DM had undergone kidney transplants or had
received treatments along with dialysis [48].
The prevalence rate of nephropathy in the present
study was 40% and it was in second place in
terms of complications. In the surveys by
Abbassian et al., Shahbazian et al., Kalantar et al.,
a high prevalence rate of nephropathy-related
complications had been additionally reported
[47,55,56]. Raman et al. had correspondingly
found a high prevalence of nephropathy [57].
In general, improvements in the control of blood
sugar, blood pressure, and TG levels can reduce
the risk of complications in individuals. As an
example, in a person suffering from DM,
complications can drop by 40% if there is a 1%
reduction in the glycated hemoglobin (HbALc).
Lowering blood pressure by 10 mm Hg would
further minimize the risk of developing any
complication of DM by up to 12% and the control
of serum TG levels can lessen the risk of
developing cardiovascular complications up to
20-50%. To make it clear, better control of these
risk factors in people with DM can lead to
favorable results [48]. However, adopting healthy
diets, doing regular exercise, and adhering to
medication regimens can lead to controlled blood
sugar, blood pressure, and TG levels, and sharply
reduce the burden of DM-related complications
in each country. As well, boosting the
management of DM-related complications along
with providing patients with better training in
terms of disease management can significantly
reduce mortality and morbidity caused by
elevated blood sugar levels [58]. The use of
standardized methods of reporting and treatment
lists, meeting the extra needs of monitoring target
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populations, providing feedback, supporting
decision-making for clinical systems, and
examining DM-related complications can thus
increase further [59]. Although identifying the
reasons for changes in the prevalence of
complications in the population studied here and
other different groups seems difficult, sensitivity
to ethnicity, age, diagnostic methods practiced for
DM-related complications, healthcare centers,
and other risk factors can shape such differences.
Providing a universal coverage of healthcare
services, access to cost-effective medications, as
well as early diagnosis and treatment of such
complications can significantly diminish the
economic burden of DM and highlight the need
for a long-term strategy to minimize the burden
of this condition and its complications [60].
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