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= = . ABSTRACT

Received: 03 Jan 2022 [ The high prevalence of undiagnosed diabetes and the high risk for diabetes in the general popula-

Accepted: 25 Feb 2022 ¢ tion is alarming. In addition, the frequency of coronary artery diseases (CAD) in patients with undiag-
Available Online:01Jul2022 i nosed diabetes is higher than in non-diabetic patients. This study aimed to investigate the frequency
© of people at risk of diabetes in patients undergoing coronary artery angiography (CAG) in a university
referral hospital in Guilan Province, Iran.
In this cross-sectional study, data from 300 non-diabetic patients who were candi-
dates for CAG were collected using a simple sampling method. The risk of developing diabetes was calcu-
lated according to American Diabetes Association (ADA) risk score. ADA scores higher than five were con-
sidered high risk, and ADA scores equal to 4 and lower than 4 were as moderate and low risk, respectively.
[FIiEMEE The mean age of the study population was 59.44+15.7 years. Most subjects were male (59.3%).
Only 24.3% of patients were in the low-risk group while 32% were in moderate risk and 43.7% were in the

Key words: high-risk group. The frequency of patients with at least two coronary artery involvement was significantly
Diabetes mellitus, higher in the high-risk group (43.1%) than in the moderate group (34.4%), and the low-risk (22.5%) group.
Coronary angiog- ¢ [&TTEERT A high proportion of the patients undergoing CAG were at high risk of developing diabetes.
raphy, Risk factors, Hence, it seems essential to address cardiometabolic risk factors in coronary artery diseases (CAD) after
Cardiometabolic ¢ discharge from the hospital.
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Introduction

ardiovascular diseases are known as

one of the crucial causes of death and

disability in the world, especially in

people with diabetes and hypertension

[1]. On the other hand, diabetes is also
known as a critical health problem with a high preva-
lence in recent decades all over the world with a death
rate of about 82.4 per hundred thousand people [2].
The prevalence of diabetes in the world is increasing
due to the increase in the aging population, socio-eco-
nomic status, urbanization, increased consumption of
unhealthy foods, and inactivity. Since the risk of reoc-
currence of coronary artery events after the first heart
attack in people with diabetes is reported to be higher
than in non-diabetic people [3], the treatment costs of
these people are also estimated to be higher [4].

Recent studies have reported that the risk of heart
disease in the pre-diabetes stage is higher even with
a small increase in blood sugar [5-7]. Optimal care
of heart patients, including lifestyle modification and
proper management of cardiovascular risk factors, in-
cluding diabetes along with correct use of medications
are effective in improving the health status and sur-
vival of patients. The results of recent studies indicate
that for the increase of an uncontrolled risk factor, the
survival rate of patients decreases and the probability
of adverse cardiac events gradually increases [8, 9].
Evidence from clinical trial studies with a randomized
control group has shown that although only drug treat-
ment of risk factors in heart patients with comorbidity
is very effective in improving health status, a signifi-
cant number of these people do not reach the desired
treatment goal [10]. In recent studies, the mortality rate
in heart patients with diabetes with uncontrolled risk
factors has been reported to be at least twice as high
as in heart patients with controlled heart risk factors
[11]. On the other hand, due to the asymptomatic na-
ture of type 2 diabetes in the early stages of the disease,
the prevalence of undiagnosed cases has been reported
high [12]. Also, complications of diabetes, such as
retinopathy, neuropathy, and coronary artery occlusion
are very common in newly diagnosed diabetics and it
shows that these problems can appear even in the early
and undiagnosed phases [13].

Internal Medicine Today

In a study conducted on 3266 candidates for coronary
angiography, about 18% of non-diabetic people had un-
diagnosed diabetes, and the risk of significant coronary
artery stenosis was reported higher in these people than
in the non-diabetic group [14]. In this regard, early detec-
tion and timely treatment of diabetes can have beneficial
effects on the vascular complications of diabetes, and the
implementation of early diabetes detection programs, es-
pecially in cardiovascular patients, seems necessary [15].
Today, clinical guidelines suggest primary screening with
the aim of early diagnosis of diabetes and undiagnosed
cases using non-invasive methods, such as predictive
models [16, 17], including Finnish diabetes risk score
(FINDRISC), Australian type 2 (AUSDRISK), diabetes
risk assessment tool, and American diabetes association
risk score (ADA).

Materials and Methods

The current cross-sectional-descriptive study was con-
ducted to investigate the frequency of people at risk of
diabetes based on the ADA tool in non-diabetic patients
who were candidates for angiography in 2018 in an aca-
demic center. Based on the study of Lotfaliany et al. [18],
the prevalence of people at high risk of diabetes based on
the ADA tool in the studied population in the sugar and
lipid cohort was 12.4%. Considering d=0.3p and a=1.96,
the sample size was calculated at 300 patients. All non-
diabetic people over 30 years of age who were candidates
for angiography and consented to the study were included
in the study. Diabetes was defined as self-reported diabe-
tes or the use of oral and injectable blood sugar control
drugs. The suitable subjects for the study were selected
based on the inclusion criteria from the inpatients and
outpatients who were candidates for angiography by the
convenience sampling method. The design assistant stu-
dent collected the information according to the checklist
prepared for this study. This information includes back-
ground variables, such as age, gender, marital status, place
of residence, occupation, literacy level, and smoking. An-
thropometric measurements, including weight (kg), and
height (cm) without shoes, with light clothes, and with
a standard scale and height gauge were performed by a
trained student. The people studied in this research were
classified into three groups with body mass index (BMI)
<18.5 (thin), 24.9-18.5 (normal weight), and >25 (over-
weight and obesity). The ADA risk assessment model in
the non-diabetic (self-reported) American population over
20 years old was designed to identify undiagnosed cases
of type 2 diabetes, including 7 questions based on age,
sex, family history of diabetes, blood pressure, weight,
height, and physical activity [19]. Family history of dia-
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betes based on questions from the patient, history of dia-
betes in one of the first-degree relatives, such as parents or
siblings, history of high blood pressure based on current
medication use due to previous diagnosis of high blood
pressure or, according to the attending physician, history
of diabetes during pregnancy or the birth of a baby more
than 4.5 kg, the level of physical activity were considered.
Then, based on the variables of the questionnaire, the final
score between 0 and 11 is calculated and the risk status of
diabetes is determined. In the ADA tool, a score of 4 is
equivalent to moderate risk or pre-diabetes, a score of 5
or more is equivalent to high risk or diabetes, and a score
below 4 is considered to be equivalent to low risk [20].

In the current research, the consent form and the research
checklist have been approved as a medical student’s the-
sis by the Vice President of Research and Technology of
Guilan University of Medical Sciences with the code of
ethics IR.GUMS.REC.1398.330. After qualitative evalu-
ation, the variables were entered into SPSS software, ver-
sion 16. After checking the normality of the data, quan-
titative variables were reported as mean and standard
deviation, and qualitative variables were reported as fre-
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quency and percentage. A significance level of less than
0.5 was considered.

Results

In the present study, the data of 300 non-diabetic people
who underwent angiography was investigated among whom
59.3% were men and 40.7% were women. The average age
of the subjects was 15.7+59.44 years, the lowest age was 31
years and the highest age was 88 years. Almost one-third of
the subjects were smokers and 44.3% had high blood pres-
sure and nearly 60% of subjects had a BMI above 25. 22%
with a family history of diabetes, and 9% of women (11 out
of 122 women) reported a history of gestational diabetes. Al-
most 90% of people had coronary artery involvement, and
the most involvement (47.3%) was in the form of three-ves-
sel involvement. According to the classification of the ADA
risk assessment model, only 24.3% of the subjects were at
low risk of diabetes, the rest were at moderate risk (32%),
and at high risk of diabetes (43.7%). Table 1 presents the
basic characteristics of patients with undiagnosed diabetes
in subjects undergoing angiography according to the risk of
developing diabetes.

Table 1. Characteristics of Patients Undergoing Angiography According to the Risk Status of Diabetes Using the American Diabetes As-

sociation (ADA) Tool (n=300)

Risk of Diabetes
Variables No. (%) MeanSD/No. (%)/No. P
Low Moderate High
73(24.3) 96(23) 131(43.7)
Age (y) 0.00*
8.845.51 5.844.58 8.7+07.63
Male 178(59.3) 8.25 1.33 41
Gender 0.5%
Female 122(40.6) 1.22 3.30 5.47
Blood pressure history 133(44.3) 8.9 6.22 7.67 0.000*
Family history of diabetes 66(22) 16 2.24 7.69 0.000*
History of gestational diabetes 11(9) 19 2.18 7.72 0.1%
Smoking 100(33.3) 21 32 47 0.5"
<5.18 4(1.3) 50 0 50
Body mass index 5.18-9.24 119(39.7) 5.22 6.36 8.40 0.000*
>25 176(58.7) 1.13 29 58
<1 82(27.3) 1.45 3.29 6.25
Coronary artery 0.2%
involvement > 218(72.7) 5.2 434 143

Abbreviations: ADA, American diabetes association, “Independent t test; *chi square test. Internal Medicine Today
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As shown in Table 1, the age of the subjects in the group
with a high risk of developing diabetes was significantly
higher than the other two groups. Also, the frequency of
people with high blood pressure and a family history of
diabetes in the high-risk group of diabetes was higher than
in the low-risk and medium-risk groups, and this differ-
ence was statistically significant. Also, the percentage of
people with a high risk of diabetes with a BMI below 18.5
and above 25 is more than the normal BMI (P < 0.000).
As shown, the frequency of people with involvement of
at least two coronary vessels and above in the group with
a high risk of diabetes (43.1%) is higher than the two
groups of medium risk (34.4%) and low risk (5.5%).

Discussion

In this study, using the ADA diabetes risk prediction
model, we investigated the status of diabetes risk in the
group of heart patients in whom the control of risk factors
is vital. The results of our study showed that a significant
number of heart patients (75%) with coronary artery in-
volvement are at moderate to high risk of diabetes and
only a very small percentage of them are at low risk. This
issue shows the attention to the careful follow-up of heart
patients after discharge from the hospital in terms of car-
diometabolic risk factors. The result of the national study
of the risk factors of non-communicable diseases in Iran
shows that the prevalence of diabetes is about 7.7% in
the adult population, about half of these cases are undi-
agnosed, and about 16.8% of this population are in the
pre-diabetes stage [21]. In addition, based on the Persian
cohort study, the prevalence of diabetes (self-reported,
drug use, or fasting blood sugar above 126) was reported
at about 24% in the population of Guilan [22]. The per-
centage of people with a high risk of diabetes in the cur-
rent study is more than the prevalence of diabetes in other
studies, although the current study was in the population
of heart patients as a high-risk group in terms of cardio-
metabolic risk factors, which is different from the general
population. Similarly, in the study of Gunnar Taubert et
al., the prevalence of diabetes in coronary patients was
reported to be 31.9%, which was about 10% more than
the general population [14]. According to the results of
other studies, 175 million people in the world live with
undiagnosed diabetes, of which 83.8% are in low- and
middle-income countries [23].

In the present study, the share of women with a high
risk of diabetes was reported higher than men, which
is similar to the results of the national study of non-
communicable disease risk factors in 2008 [21]. Previ-
ous studies have shown that the risk of heart disease in
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diabetic men is 2.4 times higher than the non-diabetic
men, while this risk increases 3.5 times in diabetic
women [24]. A critical point in previous studies is the
younger age of heart infarction in women with diabetes
compared to men with diabetes, and in addition, the risk
of fatal cardiac events is higher in women with diabe-
tes than men with diabetes [2, 25]. According to previ-
ous studies, a direct relationship was observed between
the incidence of type 2 diabetes and increasing age, the
frequency of people with a high risk of diabetes was
higher in older age groups. The incidence of diabetes
up to the age of 65 years increases with increasing age
and the possibility of diabetes is low after this age [26].

The results of the present study indicate a higher frequen-
cy of people with a high risk of diabetes with a BMI above
25. In previous studies, obesity and overweight have been
identified as risk factors for type 2 diabetes and metabolic
syndrome [27]. The increase in the prevalence of obesity is
reported consistent with the increase in the number of people
with diabetes and metabolic syndrome [28]. In most people,
an increase in BMI is considered a strong risk factor for the
occurrence of diabetes [29]. In addition, obesity and an in-
crease in BMI increase the risk of heart disease and increase
the cost of treatment through an indirect effect of increasing
the possibility of high blood pressure, blood fat, insulin resis-
tance, and coronary endothelial dysfunction [30]. Although
in our study, the frequency of people with a high risk of dia-
betes with a BMI below 18.5 was higher than the group with
a normal BMI, which can be attributed to the lack of some
micronutrients, including vitamin D, chromium, biotin, thia-
min, and vitamins A, E and, C [31, 32]. The present study
was conducted specifically on angiography candidate pa-
tients, which limits the generalizability of this study to other
people with other underlying diseases or even the general
population. Considering the high burden of cardiovascular
diseases, it is necessary to study this group of patients with
the aim of early identification of one of the important comor-
bidities. The next issue is the limitation of the sample size in
this study, which limited the comparison of diabetes risk sta-
tus in groups with and without coronary artery involvement.
Also, due to the cross-sectional nature of the study, it was not
possible to compare the predicted risk with the observed risk.
So, it is recommended to conduct longitudinal studies and
follow up with the study subjects in terms of the occurrence
of the desired event. According to the International Diabe-
tes Federation (IDF) estimate, 10.9% of the world’s popula-
tion will be affected by diabetes by 2045 [33] and the results
of our study show that it is necessary to design interventions
to increase people’s awareness of diabetes to modify lifestyle
and unhealthy behaviors to prevent diabetes.

Abbasi Ranjbar Z, et al. Risk of Diabetes in Cardiac Patients. Intern Med Today. 2022; 28(3):354-365
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Conclusion

Nearly half of the subjects undergoing angiography
were at high risk of diabetes (>5). These results show
the importance of careful follow-up of cardiac patients in
terms of cardiometabolic risk factors after discharge from
the hospital.
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