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Abstract

Objective: Type 2 Diabetes mellitus (T2DM) is the most prevent metabolic disease. Gender differences
are important in the epidemiology, pathophysiology, and treatment of many diseases. The aim of this
study is to investigate the gender effect on laboratory variables and complications in patients with T2DM.
Materials and Methods: In this descriptive cross-sectional study, patients with T2DM between 35 -65
years old who referred to Diabetes Research Center, Yazd, Iran during 2018-2019 were studied.
Demographic features and clinical information of patients were extracted from patients' medical records.
All information and variables were examined in two groups according to gender and the data were
analyzed using SPSS 19.

Results: Totally, 1931 patients were enrolled in the study (988 females and 943 males). Most of the
patients (68.6%) were treated with insulin. Body mass index was higher in women than in men. The
variables of LDL (P= 0.029), triglyceride (P< 0.001) and retinopathy (P= 0.021), were significantly
different between men and women.

Conclusion: The results of this study showed there are significant differences between male and female
patients with T2DM in terms of lipid profiles and retinopathy.
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Introduction

iabetes mellitus (DM) is one of the
most common metabolic diseases in
the world (1). In 2019, about 463
million adults worldwide had diabetes, which
is expected to increase to 552 million by 2030
(2). There is growing evidence that gender
differences are important in the epidemiology,
pathophysiology, and treatment of many
diseases, especially for non-communicable
diseases. Therefore, in various studies on
chronic and non-communicable diseases, the
gender variable is considered as one of the
main risk factors and an important factor in
biomedical research (3). Genetic, epigenetic,
nutritional and lifestyle changes are considered
as risk factors for diabetes and improve its
complications (4). Since these factors are
different in men and women considering the
different biological functions of hormones, the
difference in body composition, physiological
differences in glucose and fat metabolism so,
gender is a significant factor in the
development, management and complications
of diabetes (5). Treatment strategies based on
gender can provide more acceptable results. At
present, the patient's gender has no effect on
clinical decisions (6). A comparison between
women and men with T2DM has shown that
obesity, high blood pressure and high
cholesterol are more common among women
(7). Also endocrine-related factors of greater
inflammation and oxidative stress in women
were implicated in gender inequality.
Moreover, previous studies indicated that
diabetes reduces the protective effect of
female gender on cardiovascular disease and
nephropathy. Finally, these factors can lead to
excessive mortality in diabetic women (8).
Therefore, there is a need for further evidence-
based researches on biological differences and
gender-sensitive therapeutic concepts.
Considering the significant prevalence of
diabetes in Yazd province (9) and the
limitation of the number of studies that have
examined the role of gender in the laboratory
markers and complications in patients with

T2DM, this study was conducted with the aim
of investigating the gender effect on laboratory
variables and complications of diabetes in
patients with T2DM.

Material and methods

This analytical cross-sectional study was
conducted in Yazd Diabetes Research Center
during 2018-2019. Sample size was
determined with consideration of 95%
confidence level, test power of 80% and type
one error (alpha) equal to 5%, based on the
formula of comparing the two ratios
considering the control of blood sugar 30%
among clients and a difference of 0.05.
Accordingly, 1000 men and 1000 women were
counted.

Inclusion criteria included patients with
definite diagnosis of diabetes, aged 35 to 65
years who have a medical record in Diabetes
Research Center. Participants with type 1
diabetes, gestational diabetes or incomplete
medical record were excluded. All patient
information such as demographic and clinical
data (e.g. age, gender, glycosylated
hemoglobin, blood lipid profile, treatment type
and presence of nephropathy and retinopathy)
was extracted from patients' medical records.
Participants were divided into two groups
according gender. Data were analyzed via
appropriate  statistical  tests such as
independent T-test and chi Square test in SPSS
software version 19. A P-value less than 0.05
was also considered statistically significant.

Ethical considerations

This study was approved by the Ethics
Committee of the Sahid Sadoughi University
of Medical Sciences,Yazd, Iran. (Code:
IR.SSU.MEDICINE.REC.1400.370).

Results

A total of 1913 patients were included in this
study, of which 980 (51.22%) were women
and 933 (48.78%) were men. Demographic
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and clinical features of participants are
presented in Table 1.

As shown in Table2 among laboratory
variables, Triglyceride (P< 0.0001) and LDL
(P= 0.028) were significantly different
between men and women. Other variables did
not show any difference between two gender
(P>0.05).

Frequency of diabetes complications
(retinopathy and nephropathy) is presented in
Table 3. Frequency of retinopathy in men and
women was 39.4% and 54.1%, respectively
and this difference was statistically significant
(P= 0.021). Almost 30% of men and 27% of
women had retinopathy, although this
difference was not significant (P=0.078).

Discussion

The results of the present study showed that
laboratory variables and the frequency of
diabetes complications are different between
women and men with type 2 diabetes.
Comparing the lipid profile, it was found that
cholesterol and LDL levels were higher in
women than men, although only the difference

in LDL level was significant. In addition,
cholesterol levels were significantly higher in
men than in women. Although ,in line with the
results of our study, previous studies have
reported the different types of dyslipidemia in
both women and men with diabetes(10) but,
usually women with type 2 diabetes have
worse control over lipid profiles than men
(11,12). Transition periods in women, such as
menstrual cycle, pregnancy, breastfeeding and
menopause, influence lipid levels and in the
menopausal transition, due to declining
estrogen levels along with advancing age,
women develop a more adverse lipid profile
(13,14). Remembering that the mean age of
people in this study was over 50 years old, the
higher level of LDL among women can be
attributed to sex hormones. Furthermore, in
this study women's BMI was higher than
men's, and as it has already been determined,
there is a direct relationship between
increasing BMI and raised LDL levels (15).
Considering that the high level of LDL has
been identified as the most related factors to
cardiovascular disea se (16), so the relative

Table 1. Demographic and clinical features of participants (n=1931)

. Mean (+SD)
Variables P-value
Male Female
Age 56.76 (+9.02) 55.71 (+9.39) 0.76"
Age of diabetes’ diagnosis 48.43 (£12.58) 47.62 (£12.18) 0.218"
BMI 28.37 (24.3) 29.95 (¢4.9) <0.0001"
Type of treatment (%)
Oral 265 (28.5%) 320 (32.7%) 0.047"
Insulin 666 (71.5%) 660 (67.3%) )
*Independent T- test
** Chi- square
Table 2. Mean of laboratory variables according to gender
; Mean(£SD) o
Variable Male Female P-value
HbAlc 8.51.(+ 2.01) 8.37(x1.9) 0.588
Triglyceride 208.35 (+132.4) 185.31 (+101.4) 0.000
cholesterol 177.84 (+46.59) 183.66 (+46.10) 0.296
HDL 43.12 (+12.765) 48.93 (+14.34) 0.134
LDL 95.83 (£34.11) 101.46 (+42.21) 0.028
* Independent T- test
Table 3. Frequency of diabetes complications according to gender
. N (%)
Complications Male Female P-value*
Retinopathy 366 (39.4%) 432 (54.1%) 0.021
Nephropathy 282 (30.2%) 267 (27.2%) 0.078
* Independent T- test
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risks of cardiovascular  complications
associated with diabetes are higher in women
than in men (17).

Regarding the complications of diabetes, the
frequency of retinopathy was significantly
higher among women than men. Previous
studies have reported different results
regarding the role of gender in diabetic
retinopathy. Contrary to our findings, the
results of two large studies in Italy and US
showed that the frequency of retinopathy was
higher in men than in women (18,19).
However, another study conducted in China,
in line with our study, reported a higher
frequency of retinopathy in women (20). The
difference in the results can be attributed to the
difference in the methodology of the studies,
considering the age and duration of diabetes
diagnosis as confounding factors in
investigating the relationship between gender
and the frequency of retinopathy is very
important (21). In addition, when retinopathy
is investigated according to different types, it
leads to different results, so that in previous
studies, frequency of PDR was associated with
female whereas NPDR was associated with
male gender (22). In present study, the
frequency of nephropathy was higher in men
than in women, but this difference was not
significant. Generally evidence for the effect
of gender on the prevalence of diabetic kidney
disease and disease progression is limited and
contradictory. According to previous findings,
kidney disease is different in men and women.
In women, albuminuria is milder and the
response to treatment is better, while in men,
albuminuria is a stronger predictor of chronic
kidney disease. Furthermore one of the
important factors in determining the role of
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