Biological and Clinical Sciences Research Journal
elSSN: 2708-2261; pISSN: 2958-4728

www.bcsrj.com
DOI: https://doi.org/10.54112/bcsrj.v2023i1.201

<<

Biol. Clin. Sci. Res. J., Volume, 2023: 201 MEDEYE
Original Research Article
CORRELATION OF WAIST-HIP RATIO WITH EXTENT OF CORONARY ARTERY .
DISEASE
SHAHID M?, ALI L2, RAMZAN M**, SHAHZAD A!, KHALID R}, HASHMI KA! ’.}
'Department of Cardiology, Ch. Pervaiz Elahi Institute of Cardiology (CPEIC), Multan, Pakistan vy
2Department of Cardiology, Nishtar Medical University and Hospital (NMU & H), Multan,
Pakistan

*Corresponding author email address: drramzanl123@yahoo.com

(Received, 10" October 2022, Revised 29" January 2023, Published 7" February 2023)

Abstract: This study aimed to assess the association between the waist-hip ratio and the extent of coronary artery
disease by coronary angiography. A cross-sectional study was conducted in the Department of Cardiology, CPE
Institute of Cardiology, Multan, from 09-Oct-2020 to 08-Apr-2021. One hundred fifty patients with CAD planned for
coronary angiography (CAG) were included. Data regarding the patient's age, gender, and detailed clinical
histories, such as co-morbid conditions such as hypertension, family history of CAD, diabetes mellitus, smoking, and
waist-hip ratio, were collected for each patient. All patients underwent coronary angiography. In each patient, a
Gensini score was calculated, and the mean value of the Gensini score was noted. The mean age of patients
included in this study was 52.48+7.48 years. The mean waist-hip ratio was 0.83£0.10. The mean Gensini score was
36.68+6.84. There were 100 (66.6%) male and 50 (33.3%) female patients. Diabetes was found in 55 (36.6%), and
hypertension in 81 (54.00%). Out of 150, 65 (43.3%) patients were smokers. A family history of CAD was found in
36 (24%). There was a significant correlation between the waist-hip ratio and the Gensini score, with a correlation
coefficient of 0.679 and p-value <0.0001. Based on the results, it can be concluded that the waist-hip ratio is
associated with the risk of coronary artery diseases, especially coronary artery disease.
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Introduction

Cardiovascular diseases are one of the leading to adipose deposition, causing systemic

causes of death globally, with a mortality rate of
30% worldwide (Sarrafzadegan and
Mohammmadifard, 2019). Among these
cardiovascular diseases, coronary artery disease
comprises 45% of these deaths (Ralapanawa
and Sivakanesan, 2021). Asian people,
especially those of the Subcontinent, have the
highest mortality rate caused by cardiovascular
diseases, and this risk is likely to become twice
over time (Misra et al., 2017). However, this
risk is not limited to the region; South Asian
immigrants in the eastern regions are at high
risk of developing cardiovascular disorders than
Native Eastern individuals (Cainzos-Achirica et
al., 2019).

Obesity and diabetes are the most common risk
factors for cardiovascular diseases (Powell-
Wiley et al., 2021). Central obesity increases the
risk of CVD more than general obesity. It leads

inflammation and, in turn, increasing the risk of
CVD. Waist and hip circumferences measure
different body composition and fat distribution
aspects and have independent and often
opposite effects of CVD risk factors (Dhar et
al., 2020). The risk of CVD morbidity and
mortality is increased with a larger waist ratio.
Hossain et al. (Hossain et al., 2017) reported
that waist-hip circumference is a significant risk
factor for coronary artery disease. A mean
Gensini score of 26.20+.13.96 was noted in
CAD patients having a normal waist-hip ratio
versus 57.55+28.8 in patients with a high waist-
hip ratio. They found a significant correlation
between the waist-hip ratio and the mean
Gensini score (r=0.71, p=0.001). While a study
by Salvatici et al. (Quininir Salvatici et al.,
2017) reported a modest correlation between
WHR and Gensini score (r=0.21, p=0.001).
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Many studies have been conducted to evaluate
the association between obesity and coronary
artery disease with respect to body mass index,
which is not a good predictor of visceral
obesity. Limited data is available about studies
conducted to investigate the relationship
between waist-hip ratio and severity of CAD
internationally and in Pakistan, where the
prevalence of CAD is significant. This study
aims to assess the association between the
waist-hip ratio and the extent of coronary artery
disease by coronary angiography.

Methodology

A cross-sectional study was conducted in the
Department of Cardiology, CPE Institute of
Cardiology, Multan, for six months, from 9™
October 2020 to 8" April 2021. A total of 50
coronary artery disease patients aged 40-70
years scheduled for coronary angiography were
included in the study. The sample size was
calculated by Medcalc software by taking the
expected correlation coefficient between waist-
hip ratio and severity of CAD 0.71 and by
taking the significance level (o) 0.05 and the
power of the test (1-B) 0.90. Patients who had
undergone CABG surgery or PCl were not
included in the study. All the patients gave
informed consent to participate in the study. The
Ethical Board of the hospital approved the study
design. Data regarding the patient's age, gender,
and detailed clinical histories, such as co-
morbid conditions such as hypertension, family
history of CAD, diabetes mellitus, smoking, and
waist-hip ratio, were collected for each patient.
After the angiography, the Gensini score was
calculated accordingly. All the data were
analyzed by SPSS wversion 23. Continuous
variables like age and waist-hip ratio were
represented by mean and standard deviation.
Categorical variables were presented as
percentage and frequency. Pearson's correlation
was used to assess the association between the
Gensini score and waist-hip ratio. Pearson's
correlation was again calculated after the effect
modifier stratification to assess the association
between the hip-waist ratio and CAD. A p-value
of <0.05 was regarded as significant.

Results

The mean age of patients included in this study
was 52.48+7.48 years. The minimum age was
40, and the maximum age was 70 years. The
mean waist-hip ratio was 0.83+0.10. The
minimum ratio was 0.54 years, and the
maximum age was 0.99. The mean Gensini
score was 36.68+6.84. The minimum score was
27, and the maximum score was 50 (Table I).
There were more males as compared to females.
There were 33 (66.0%) male and 17 (34.0%)
female patients (Figure I). On the frequency of
diabetes mellitus, 18 (36.0%) patients were
diagnosed with diabetes, and 32 (64.0%) were
not diagnosed with diabetes (Figure II).
Hypertension was found in 27 (54.00%), and it
was not found in 23 (46.0%) patients (Figure
I11). 22 (44.0%) out of 50 patients were smokers
(Figure 1V). Family history of CAD was found
in 12 (24.0%), and it was not found in 38
(76.00%) patients (Figure V). There was a
significant correlation between the waist-hip
ratio and the Gensini score, with a correlation
coefficient of 0.679 and p-value <0.0001 (Table
I1). Stratification of age was performed; in
patients aged 40-50, the correlation coefficient
between the waist-hip ratio and Gensini score
was 0.58, with an insignificant p-value of 0.782.
Similarly, in patients aged 51-70 years, the
correlation coefficient was 0.71. This difference
was also statistically insignificant, with a p-
value of 0.079 (Table II).

Stratification of gender was also performed; in
males, the correlation coefficient between the
waist-hip ratio and Gensini score was 0.74, with
an insignificant p-value of 0.617. Similarly, in
female patients, the value of the correlation
coefficient was 0.56. This difference was also
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HEFemale

Figure 1 Distribution of gender.

[Citation: Shahid, M., Ali, L., Ramzan, M., Shahzad, A., Khalid, R., Hashmi, K.A. (2023). Correlation of waist-hip

ratio with extent of coronary artery disease.

https://doi.org/10.54112/bcsrj.v2023i1.201]

Biol. Clin. Sci. Res. J, 2023: 201. doi:


https://doi.org/10.54112/bcsrj.v2023i1.200

Biol. Clin. Sci. Res. J., Volume, 2023: 201 Shahid et al., (2023)

statistically insignificant, with a p-value of found between these variables on the correlation
0.151. Stratification was also performed based between the waist-hip ratio and the Gensini
on hypertension, smoking, diabetes, and a score (Table I1I).

family history of CAD. No association was

Table I: Descriptive statistics of age, Gensini score, and waist-hip ratio

Variable Mean Standard deviation Minimum Maximum
Age 52.48 7.48 40 70
Gensini score 36.68 6.84 27 50
Waist-hip ratio 0.83 0.10 0.54 0.99
Table I1: Correlation of Waist-Hip Ratio and Gensini Score
Age Group Waist-hipRatio  GensiniScore Correlation P-value
Coefficient
(n
Mean 0.82 36.68 0.679
40-50 Years <0.001
S.D. 0.10 6.84

Table 111: Stratification of age, gender, hypertension, smoking, diabetes, and family history to
determine the effect on correlation of Waist-hip Ratio and Gensini Score, respectively

Variable Waist-hip Ratio Gensini Score Correlatio P value
n Co. (r)
Age
40-50 Years Mean 0.80 34.17 0.58 0.782
S.D. 0.10 5.81
51-70 Years Mean 0.85 38.81 0.71 0.079
S.D. 0.10 7.02
Gender
Male Mean 0.83 37.54 0.74 0.617
S.D. 0.10 7.04
Female Mean 0.82 35.00 0.56 0.151
S.D. 0.10 6.59
Hypertension
Yes Mean 0.82 36.37 0.70 0.434
S.D. 0.10 6.79
No Mean 0.83 37.04 0.66 0.828
S.D. 0.11 7.04
Smoking
Yes Mean 0.81 36.91 0.74 0.058
S.D. 0.12 6.77
No Mean 0.84 36.50 0.66 0.793
S.D. 0.08 7.03
Diabetes
Yes Mean 0.84 37.78 0.82 0.426
S.D. 0.09 6.55
No Mean 0.82 36.06 0.62 0.933
S.D. 0.11 7.02
Family history of CAD
Yes Mean 0.87 40.50 0.74 0.270
S.D. 0.08 6.46
No Mean 0.81 35.47 0.64 0.628
S.D. 0.11 6.58
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Figure 11: Frequency of diabetes

Figure 111: Frequency of hypertension
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Figure IV: Frequency of smoking

Discussion

Cardiovascular diseases are a common cause of
death in the South Asian region, especially
Pakistan, with the older population, i.e., older
than 60 years, mostly affected by it. Among
these prevalent cases of CVD, half of the
patients have coronary heart disease.
Framingham Heart Study conducted on people
aged 40 to 94 years old highlighted this risk of
CHD in older populations (Lloyd-Jones et al.,
1999). The subjects were not diagnosed with
any coronary disease at the start of the study.
The risk of CHD for people of 40 years was
calculated as 49% in males and 32% in females.
The risk factors of heart disease can be
prevented throughout lifetime. A study reported
nine risk factors for myocardial infarction,
including  dyslipidemia, obesity, alcohol
addiction, hypertension, psychosocial factors,
and smoking, that caused 90% of the disease
cases (Li et al., 2022). Most CVD patients are

Frequency

Family History of CAD

Figure V: Family history of CAD

diagnosed with at least one of these risk factors
besides age and sex.

Our study was conducted to evaluate the
association between waist-hip ratio and
coronary artery disease. BMI does not explain
fat distribution, a significant risk factor for
CAD. The waist-hip ratio is related to fat
distribution and hence determines the severity
of CAD and the development of diabetes
(Baghbani-Oskouei and Gholampourdehaki,
2020; Rashiti et al., 2017). The International
Diabetes  Federation and AHA  have
recommended waist circumference thresholds
determining diabetes and CVD (Alberti, 2009).
A study by Cameron et al. on the Australian
population for 5 years reported that a high waist
circumference increased the risk of CVD in
males only when BMI and several other
variables were readjusted (Cameron et al.,
2009). Another cohort study conducted on
CVD-free men with a follow-up of 10 years
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revealed that  waist-hip ratio, waist
circumference, and BMI were directly
correlated with risk of CVD with waist-hip ratio
was important in predicting CAD; however,
BMI did not have a predictive role (Dwivedi et
al., 2020).

In our study, there was a significantly positive
correlation between WHR and the severity of
CAD, with a Pearson correlation value of 0.679
(p<0.0001). Gill et al. also reported that the
waist-hip ratio was the most important and
superior variable for predicting risk factors and
mortality of CVD (Gill et al., 2021). Most
studies assessing the predictive value of waist-
hip ratio and waist circumference demonstrated
that WHR was a more important marker.

Our study has some limitations, including a
small sample size and a short study period.

Conclusion

Waist-hip ratio is associated with the risk of
coronary artery diseases, especially coronary
artery disease.
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