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Abstract
To investigate the clinical characteristics, alcohol intake and risk factors of male patients
with type 2 diabetes and coronary heart disease. 198 male patients with type 2 diabetes
(T2DM) admitted to our hospital between October 2018 and January 2019 were selected
as the T2DM group. 118 male patients with T2DM and coronary heart disease (CAD)
admitted during the same period were selected as T2DM and CAD group. Collect the
relevant clinical data of patients. The clinical characteristics of male patients with T2DM
and CAD were analyzed using single factor analysis. An analysis of male patients’ risk
factors for T2DM and CAD was conducted using binary logistic regression analysis.
The risk probability model was constructed. Hosmer and Lemeshow were used to test
the Goodness of fit of the probability model. ROC (receiver operating characteristic
curve) curves were drawn with SPSS (Statistical Package For The Social Sciences) to
evaluate the prediction model’s predictive value. T2DM with CAD patients were older,
had longer diabetes duration, higher BMI (Body Mass Index), higher excess drinking
proportion, higher hypertension proportion, higher LDL-C (Low-Density Lipoprotein
Cholesterol) level, and higher FIB (Fibrinogen) than T2DM without CAD patients.
Statistically significant differences were observed (p < 0.05). Age, BMI, diabetes
duration, excessive drinking and hypertension are risk factors for coronary heart disease
in male patients with T2DM. Compared with male patients with T2DM, male patients
with T2DM and CAD are older, have longer durations of diabetes, have higher BMIs,
excessive drinking and hypertension, and have higher levels of LDL-C and FIB. Age,
BMI, diabetes duration, excessive drinking and hypertension are risk factors for male
patients with T2DM and CAD. A clinical prognosis can be improved by giving early
active intervention based on the risk situation of patients.
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1. Introduction

Diabetes contributes to many diseases [1–3]. Diabetic patients
are at high risk and proportion of coronary heart disease. Pa-
tients with diabetes and coronary heart disease can have detri-
mental effects on their organs and systems, increasing their
fatality rate significantly. Therefore, research and measures
aimed at preventing and controlling diabetes and coronary
heart disease have huge clinical and social relevance. There is
a gender difference in clinical characteristics of type 2 diabetes
patients [4–6]. As compared to female patients with T2DM,
male patients tend to have more unhealthy habits, such as
smoking, drinking and overeating. It has been discovered that
these factors can contribute to the development of complicated
coronary heart disease. The majority of clinical research on
male patients with type 2 diabetes and coronary heart disease
focuses on analyzing clinical characteristics [7]. Research on
risks for T2DM patients developing coronary heart disease is

limited. Excessive drinking is associated with the incidence of
coronary heart disease in patients with T2DM [8]. With this
background, this study examines the clinical characteristics,
alcohol consumption and risks of patients with T2DM and
coronary heart disease. This study included male patients with
T2DM admitted in our hospital between October 2018 and
January 2019.

2. Material and methods

2.1 Clinical materials
198 male patients with T2DM admitted to Chengdu Sev-
enth People’s Hospital (Affiliated Cancer Hospital of Chengdu
Medical College) between October 2018 and January 2019,
were selected as T2DM group. A total of 118 male patients
with type 2 diabetes and coronary heart disease were classified
as T2DM and CAD during the same period.

https://www.jomh.org
http://doi.org/10.22514/jomh.2024.134
https://www.jomh.org/


92

2.1.1 Inclusion criteria
(1) patients who met the clinical diagnostic criteria for T2DM,
and patients with T2DM and CAD who met the diagnostic
criteria for coronary heart disease; (2) over 18 years old; (3)
male.

2.1.2 Exclusion criteria
Patients with the following conditions were excluded: (1)
with other organic diseases; (2) with cognitive disorders; (3)
without complete clinical records.

2.2 Methods
The following clinical materials and information was collected
and recorded, including age, BMI, diabetes duration, education
background, history of smoking and excessive drinking, com-
plicated hypertension, complicated hyperlipidemia, HbA1c
(hemoglobin A1C), TC (total cholesterol), CRP (C-reactive
protein), FPG (fasting plasma glucose), TG (Triglyceride),
LDL-C, HDL-C (High density lipoprotein cholesterol), UA
(urine acid), FIB and others.
According to theGuideline for the Prevention and Treatment

of Type 2 Diabetes in China published in 2020, male alcohol
consumption should be less than 25 g per day and no more than
2 times per week. Alcohol consumption of more than 25 g/d is
considered excessive.

2.3 Measurement of sample size
The sample size for this study was estimated using logistic
regression analysis. In total, there were 5 meaningful inde-
pendent variables requiring 10 patients each estimated. T2DM
with coronary heart disease was 30% in men, and the sample
loss was approximately 10%. Considering that, the sample size
required for this study was: 5× 10× (1 + 10%)÷ 30%≈ 183
cases. The sample size for this study was 198, which met the
research requirements.

2.4 Statistics
SPSS27.0 (IBM (International Business Machine), USA) was
used to analyze the data. t-test was used to analyze the
measurement data. Count data were tested by χ2. The mul-
tiple factors regression analysis was tested by Binary Logistic
regressionmodel. The Goodness of fit of the probability model
was tested by Hosmer and Lemeshow, and SPSS was used to
draw the ROC curve to evaluate the predictive value of the
prediction model. p < 0.05 indicated that differences were
considered as statistically significant.

3. Results

3.1 Single factor analysis of T2DM and CAD
male patients
The analysis of single factor showed that patients in T2DM
and CAD group were older than that of T2DM group; diabetes
duration in T2DM with CAD group was longer; the BMI
of T2DM with CAD group was higher; the proportion of
excessive drinking in T2DM with CAD group was higher; the
proportion of hypertension in T2DM with CAD group was

higher; the level of LDL-C in T2DM with CAD group was
higher, and the FIB in T2DM with CAD group was higher.
The differences were statistically significant (p < 0.05). More
details can be found in Table 1.

3.2 Binary logistic regression analysis of
male patients with T2DM and CAD
Male patients with T2DM with or without CAD were con-
sidered the dependent variable. Age, BMI, diabetes duration,
excessive drinking, hypertension, LDL-C and FIB were con-
sidered independent variables (values can be found in Table 2).
Binary Logistic regression analysis was performed in SPSS on
these variables. The results showed that differences between
age, diabetes duration, BMI, excessive drinking and compli-
cated hypertensionwere statistically significant (p< 0.05), and
the OR (odds ratio) values were all more than 1. Thus, age,
BMI, diabetes duration, excessive drinking and hypertension
were risk factors for male patients with T2DM to have CAD.
Table 3 contains more details.

3.3 The prediction model for male patients
with T2DM and CAD
Binary Logistic regression analysis model was constructed
according to Table 3.

Logit (P ) = ln [P/(1− P )]

= −48.386 + 0.166 X1 + 1.012 X2

+ 0.919 X3 + 1.330 X4 + 1.218 X5

The probability model for male patients with T2DM and
CAD was:

P = 1/[1 + exp(48.386− 0.166 X1 − 1.012 X2

− 0.919 X3 − 1.330 X4 − 1.218 X5)]

3.4 Goodness of fit test of the probability
model
Hosmer and Lemeshow were used to test the probability
model’s goodness of fit. As a result, χ2 = 2.061, p = 0.979,
which indicates that the probability model fits well. Table 4
contains more details.

3.5 Predictive value of the probability
model
The ROC curve indicated that the probability model had sig-
nificant predictive value (p < 0.05). AUC (Area under curve)
was 0.974. 95% CI (Confidence intervals) was between 0.960
and 0.989. Fig. 1 shows more details.

4. Discussions

The risk of clinical mortality for diabetic patients with com-
plicated coronary heart disease is higher [9] and it is a risk
factor for their mortality [10]. The clinical characteristics
of patients with T2DM and CAD differ by gender. Risk
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TABLE 1. Results of single factor analysis of male patients with T2DM and CAD.

Indicators T2DM group
(n = 198)

T2DM and CAD group
(n = 118) Statistics p value

Age 58.36 ± 5.64 63.25 ± 6.25 7.151 <0.001
BMI (kg/m2) 25.35 ± 2.06 28.95 ± 2.41 14.106 <0.001
Diabetes duration (yr) 8.34 ± 1.65 11.35 ± 1.98 14.534 <0.001
Smoking (n, %)

Yes 88, 44.44 56, 47.46
0.271 0.603

No 110, 55.56 62, 52.54
Excessive drinking (n, %)

Yes 55, 27.78 66, 55.93
24.803 <0.001

No 143, 72.22 52, 44.07
Hypertension (n, %)

Yes 55, 27.78 58, 49.15
14.705 <0.001

No 143, 72.22 60, 50.85
Hyperlipidemia (n, %)

Yes 32, 16.16 19, 16.10
0.000 0.989

No 166, 83.84 99, 83.90
HbA1c (%) 8.52 ± 0.46 8.54 ± 0.51 0.357 0.722
FPG (mmol/L) 7.91 ± 0.65 7.93 ± 0.64 0.370 0.712
TC (mmol/L) 4.31 ± 0.35 4.33 ± 0.36 0.479 0.632
TG (mmol/L) 1.91 ± 0.15 1.93 ± 0.16 1.029 0.304
HDL-C (mmol/L) 1.16 ± 0.11 1.14 ± 0.10 1.617 0.107
LDL-C (mmol/L) 2.81 ± 0.24 2.88 ± 0.32 2.064 0.040
UA (µmol/L) 368.15 ± 33.51 371.35 ± 35.21 0.806 0.421
FIB (g/L) 3.31 ± 0.32 3.57 ± 0.34 7.040 <0.001
CRP (mg/L) 1.61 ± 0.14 1.64 ± 0.15 1.183 0.238
Education background (n, %)

Not more than secondary school 66, 33.33 39, 33.05
0.004 0.998High school and above 100, 50.51 60, 50.85

College Graduate or above 32, 16.16 19, 16.10
Note: BMI: Body Mass Index; HbA1c: Glycated Haemoglobin; FPG: Fasting Plasma Glucose; TC: Total Cholesterol; TG:
Triglycerides; HDL-C: High-Density Lipoprotein Cholesterol; LDL-C: Low-Density Lipoprotein Cholesterol; UA: Uric Acid;
FIB: Fibrinogen; T2DM: diabetes mellitus type 2; CAD: coronary heart disease; CRP: C-reactive protein.

TABLE 2. Values of the Binary Logistic multi-factor regression analysis.
Factors B Values
T2DM and CAD group Y Binary variable: Yes: value 1; No: value 0
Age X1 Continuous variable
Diabetes duration (yr) X2 Continuous variable
BMI X3 Continuous variable
Excessive drinking X4 Binary variable: Yes: value 1; No: value 0
Hypertension X5 Binary variable: Yes: value 1; No: value 0
LDL-C X6 Continuous variable
FPG X7 Continuous variable
Note: CAD: Coronary Artery Disease; BMI: Body Mass Index; LDL-C: Low-Density Lipoprotein Cholesterol; FPG: Fasting
Plasma Glucose; T2DM: diabetes mellitus type 2.
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TABLE 3. Results of the Binary Logistic multi-factor regression analysis.

Factors β Standard error Wald p value OR value
95% confidence interval

of OR value
Lower limit Upper limit

Age 0.166 0.044 14.489 <0.001 1.181 1.084 1.287
Diabetes duration (yr) 1.012 0.162 39.134 <0.001 2.750 2.003 3.776
BMI 0.919 0.143 41.065 <0.001 2.507 1.893 3.321
Excessive drinking 1.330 0.470 8.013 0.005 3.780 1.505 9.493
Hypertension 1.218 0.482 6.393 0.011 3.380 1.315 8.689
LDL-C 1.127 0.859 1.722 0.189 3.085 0.573 16.600
FPG −0.172 0.383 0.202 0.653 0.842 0.398 1.783
Constant −48.386 7.733 39.151 <0.001 0.000
Note: BMI: Body Mass Index; LDL-C: Low-Density Lipoprotein Cholesterol; FPG: Fasting Plasma Glucose; OR: odds ratio.

TABLE 4. Hosmer-Lemeshow test of probability model.
χ2 Degree of freedom p value
2.061 8 0.979

FIGURE 1. ROC curve of the probability model. ROC:
receiver operating characteristic curve.

factors are more prevalent in male patients [11]. In particular,
excessive drinking accelerates the development of diabetes and
complicated coronary heart disease [12]. However, research
in this field is limited. To provide more reference for clinical
studies and practice of treatment of male patients with T2DM
and CAD, this study examined their clinical characteristics,
alcohol consumption and other risk factors.

The clinical characteristics of male patients with T2DM
differed from those patients with T2DM and CAD based on
age, disease duration, BMI, excessive drinking, hypertension,
LDL-C, FIB and other factors. Specifically, those with T2DM
and CAD were older, had a longer diabetes duration, higher
BMI, more alcohol consumption, more serious hypertension,

and had higher levels of LDL-C and FIB. Based on Binary
Logistic regression analysis, age, diabetes duration, BMI, ex-
cessive drinking and hypertension were risk factors for CAD
in male patients with T2DM.

Statistically [13], the elderly are a high-risk group for
T2DM, and their incidence is significantly higher than that of
other populations. It is mainly caused by a decline in body
functions. Their immune modulating function, as well as their
ability to cope with stress and inflammation, deteriorate as
they age. According to clinical research, an unreasonable diet
structure leads to higher rates of diabetes and cardiovascular
disease in terms of BMI and LDL-C [14]. As a result of
an unreasonable diet structure, patients will gain weight,
become obese, and have high blood pressure which will have
an adverse effect on their blood lipid metabolism. Blood
viscosity will be affected when abnormalities in blood pressure
and blood lipids cannot be fixed. This will damage epithelial
cells in the coronary arteries, which in turn will lead to
coronary heart disease [15]. When blood sugar level remains
high for a long time, vascular endothelial cells are damaged
by a specific protein in the blood. Consequently, capillary
permeability improves, resulting in lipid accumulation
and platelet aggregation, which promotes the activity of
phagocytes and continuously induces atherosclerosis of
coronary arteries [16]. A number of adverse conditions have
been linked to excessive drinking [17]. Several diseases,
including diabetes, have been proved to be worsened by it.
According to the Guideline for the Prevention and Treatment
of Type 2 Diabetes in China published in 2020, male alcohol
consumption should be less than 25 g per day and no more than
2 times per week. Alcohol consumption of more than 25 g/d
is considered excessive. Patients with T2DM who consume
excessive alcohol have an increased risk of developing CAD,
because alcohol causes abnormal blood pressure, abnormal
blood lipid metabolism, and alcohol directly damages their
cardiomyocytes [18]. Numerous clinical studies have shown
that complex hypertension is associated with T2DM and
CAD [19], which is primarily caused by arteriosclerosis,
especially atherosclerosis of coronary arteries. FIB has been
proven to be a vital factor in thrombosis. Through its effect
on inflammatory reaction by influencing the vasoconstriction
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function, it can induce coronary atherosclerosis to a certain
extent [20].
Binary Logistic regression was applied to multiple factor

regression analysis. Hosmer-Lemeshow was used to test the
probabilistic model’s goodness of fit. ROC curve was used to
determine the prediction value. A significant prediction value
was found and the model fit well.
In this study, originality is evident from two perspectives.

On the one hand, this study focuses on male patients with
T2DM and CAD. Studies on these two diseases are relatively
rare. This study provides an alternative perspective. On the
other hand, this study analyzes risk factors and explores var-
ious potential risk factors affecting male patients with T2DM
andCAD. Personalized treatment and prevention strategies can
be provided.
Since objects were all selected from our hospital and the

sample size was relatively small, this study has some limita-
tions. To provide preference for clinical prevention and control
of T2DM in male patients, more objects should be included in
future studies.

5. Conclusions

Based on the clinical characteristics between males with
T2DM and males with T2DM and CAD, the differences
were in age, diabetes duration, BMI, proportion of excessive
drinking, proportion of complicated hypertension, LDL-C
and FIB. Age, BMI, diabetes duration, excessive drinking
and complicated hypertension are risk factors for T2DM
patients having CAD. This study used a risk prediction
model to assess the risk of CAD in patients with T2DM. To
improve prognosis, patients should receive personalized early
intervention based on their risks, such as weight control (BMI
control), blood sugar control, blood pressure control, and
alcohol consumption control.
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