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Abstract

Epidemiologic and clinical research suggests important gender-related
differences in the prevalence, presentation, management and outcomes of
Coronary Heart Disease (CHD) patients. Adequate data is not documented for
Indian population where prevalence of CHD is high. An observational, single-
centric, study was conducted from January 2008 to December 2010 on 10450
consecutive patients visiting a tertiary care centre, Ahmedabad, Gujarat, India
with complains related to cardiovascular disease. Of these 6867 patients
had CHD as confirmed by angiographic investigations. Treatment options
were Coronary Artery Bypass Grafting (CABG)/Percutaneous Transluminal
Angioplasty (PTCA)/medical therapy as per cardiologist’s discretion and patient’s
choice. Among 6867 patients, 5678 were males while 1189 were females with
a mean age of 57.02+11.79 and 56.24+11.76 years (p = 0.01), respectively. As
compared to males, females had higher prevalence of hypertension, diabetes,
obesity and family history of CHD (p<0.01), while males had higher prevalence
of smoking (p<0.0001). CHD was more prevalent in post-menopausal women
as compared to pre-menopausal women (p<0.0001).Invasive treatment options
like CABG (12.42% vs. 18.45%, p<0.0001) and PTCA (40.73% vs. 45.04%,
p=0.001) were used less often to treat females (vs. males), where medical
therapy (46.83% vs. 36.49%, p<0.0001) was the preferred treatment option
irrespective of the contributing risk factors/extent of CHD. Clinical outcomes
were worse in females as compared to male CHD patients at 3 years follow
up. Major gender-related differences in contributing risk factors and treatment
options prevail in Indian CHD patients.
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pathogenesis of CHD and patients’ response to medical therapies. It
appears that women present with CHD in general about 10 years later
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Introduction

In 2020, 2.6 million Indians are predicted to die of Coronary
Heart Disease (CHD) which will constitute 54% of all cardiovascular
disease deaths [1]. According to the recent update of American Heart
Association guidelines (2011), disparities in CHD presentation and
management relate to variability’s in presentation, health beliefs,
cultural values and preferences, and patients’ inability to communicate
symptoms in a language other than their own, among other factors
[2]. Lacks of recognition of CHD in women because of differences in
clinical presentation are of particular relevance, because it contributes
significantly to delay improper diagnosis, inadequate treatment
and adverse outcomes [3]. For example, women are twice as likely
to die of a myocardial infarction [4] and have a less favorable long-
term survival as compared with men. Further, it has been suggested
that women have smaller coronary arteries than men, and are twice
as likely to die as a result from Coronary Artery Bypass Surgery
(CABG) and are more likely to need repeat revascularization [5].
Gender differences among patients with Acute Coronary Syndrome
(ACS) are fueled by beliefs that biological differences influence the

CHD increase and overall rates become similar to men [6].

Despite the substantial risk of developing or dying from CHD,
studies reveal that women with CHD or risk factors are less likely
than men to receive recommended therapies [7]. Gender differences
in the management of ACS with invasive strategy have been described
in both observational and randomized clinical studies [8,9]. It has
been suggested that women are less likely to undergo reperfusion
therapy when they present with ACS [10]. It has also been shown that
women receive cardiac procedures such as cardiac catheterization,
Percutaneous Transluminal Coronary Angioplasty (PTCA) and
CABG less than men [11-15].

There is lack of data on gender disparity with regard to CHD in
India. Western states of India viz. Gujarat, Maharashtra and Rajasthan
are economically advanced with high family earnings, socioeconomic
status and education as compared to other Indian states. This study
was designed to determine gender differences in CHD risk factors,
and most importantly in the treatment options availed by men and
women presenting with CHD in a tertiary care hospital.

Methods

This was an observational study enrolling consecutive 6867
cardiovascular disease patients out of 10450 patients of either gender
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Table 1: Patient characteristics, vitals and associated risk factors.

Variables Males Females Total

N(%) N(%) N(%)
No. of subjects 5678(82.69) 1189(13.31) 6867(100)
Subjects less than age 50 years 1631(28.72) 303(24.43) 1934(28.16)
Subjects more than age 50 years 4047(71.27) 886(74.56) 4933(71.83)
Age(years: mean + SD) 57.02+11.79 56.24+11.76 56.63+11.77

BMI (kg/m?)
Normal(20-25) 4187(73.62) 906 (76.19) 5093 (74.16)

Overweight (25-29.9) 1143 (20.09) 180 (15.13) 1323 (19.26)

Obese (= 30) 348 (6.11) 103(8.66) § 451 (6.56)
Vitals (mean = SD)

Pulse (b/min) 73.32+10.72 75.79+10.69 74.56+10.7

Systolic BP (mm Hg) 122.24+18.08 124.82+18.38 123.53+18.2

Diastolic BP (mm Hg) 75.71+9.64 75.06+10.3 75.39+9.97

Risk factors

Hypertension

1971 (34.69%)

492 (41.38%)F 2463 (35.85%)

Diabetes

1473 (25.93%)

331 (27.84%)F 1804 (26.26%)

Family-History-of-Early-onset-CHD

708 (12.46%)

120 (10.09%) 828 (12.05%)

Smoking

985 (17.34%)1

5 (0.96%) 990 (14.40%)

1 p< 0.0001; § p< 0.001; F p< 0.05.

Abbreviations: CHD: Coronary Heart Disease; BP: Blood Pressure

(age >18 years; pregnant/lactating women were excluded) visiting
a tertiary centre in Gujarat, India from January 2008 to December
2010.Study evaluation criteria included gender based demographic
data, risk factors like hypertension, diabetes, obesity, family history
and smoking and vital signs. Data were collected of the treatment
option  (PTCA,CABG,medical therapy)undertaken. Primary
clinical outcome measures were death, Major adverse cardiac event
(MACE),revascularization and rehospitalization at 3 years. The
protocol was approved by an independent ethics committee (Reg. #:
ECR/206/Inst/GJ/2013) and written consent was taken for enrolled
subjects.

For statistical analysis, continuous variables including age are
presented as mean+SD. The categorical data, including CHD risk
factors, coronary procedures performed and clinical outcomes are
presented by frequency and percentage of patients. Statistical methods
used for analysis were t- test, chi-square test and p value <0.05 was
considered statistically significant. All analysis was performed using
graph pad prism version 5.04.

Results

A total of 10,450 consecutive subjects visited the centre with
complaints related to CHD. Of these 6867 depicted CHD (males:
5681(82.69%); females:1189 (13.31%)) as confirmed by coronary
angiography and other investigations. Prevalence of hypertension,
diabetes, obesity and family history of CHD were higher in female
CHD patients as compared to male patients with similar average
mean age. Table 1 depicts patient characteristics, vitals and associated
risk factors.

Patient characteristics in Post-menopausal women

Amongst women (n=1189) prevalence of CHD was higher in

post-menopausal women (n=764) as compared to pre-menopausal
women (n=425) with higher prevalence of hypertension (32.7%vs.
6.2%, p<0.0001), diabetes (21.7% vs. 4.5%, p<0.0001), obesity (13.5%
vs. 4.0%, p<0.0001), and associated family history of CHD (5.8% vs.
0.2%, p<0.0001) (Figure 1).

Treatment options

Although treatment options were recommended by cardiologists,
patient’s opinion contributed significantly to treatment selection
which was significantly influenced by the treatment expenses. Patients
underwent CABG (20.19%), PTCA (35.54%) or medical therapy
(44.25%). Male patients underwent CABG (21.72% vs. 12.87% female
patients), or PTCA (37.11% vs. 28.09 %,) more often as compared to
female patients. A higher percentage of female patients (59.04% vs.
41.17%, p<0.0001) received medical therapy (Table 2).

Clinical outcomes

Primary clinical outcome measures were death, Major adverse
cardiac event (MACE), revascularization and hospitalization at 3
years. Female patients exhibited higher death (p<0.05)and MACE
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Figure 1: Characteristics in post menopausal women.
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Table 2: Treatment undertaken by CHD patients.

Treatment Males Females Total value
undertaken N=5678 N=1189 N=6867 | P
CABG 1234 (21.72%) | 153 (12.87%) | 1387(20.19)  0.014
PTCA 2107 (37.11%) | 334 (28.09%) | 2441(35.54) = 0.0017
Medical Therapy | 2337 (41.17%) 702 (59.04%) 3039(44.25)  <0.0001

Abbreviations: CHD: Coronary Heart Disease; CABG: Coronary Artery Bypass
Grafting; PTCA = Percutaneous Transluminal Angioplasty

Table 3: Clinical outcomes at 3 years.

Outcome measures MalesN(%) FemalesN(%) TotalN(%)
Death 308(5.43) 86(7.26) 394(5.73)

MACE 220(3.88) 55(4.63) 275(4.0)
Revascularization 82(1.44) 18(1.53) 100(1.45)
Rehospitalization 226(3.99) 30(2.53) 256(3.73)

Abbrevation: MACE: Major adverse cardiac event

percentage as compared to males, although rates of hospitalization
were higher in males as compared to females (Table 3).

Discussion

Numerous studies have examined gender difference in
presentation, diagnosis, treatment and outcome among patients
with ACS [16,17]. However, there are only few studies on gender
disparity in the prevention, treatment and management of CHD in
India .In the present study conducted on 10,450 consecutive patients,
number of male patients visiting the centre were higher compared to
females (83.7% vs. 16.3%,p<0.0001) a phenomena relating to under
representation of females for health care. This observation is similar to
the INTERHEART study conducted in 52 countries, including India,
wherein 76% of enrolled patients were males [18]. It is known that
when female patients present with chest pain, they are more likely to
complain of vague symptoms as compared to male patients [19]. This
difference may account for fewer female patients being referred to
cardiologists for subsequent diagnostic procedures and therapeutic
recommendations [20]. This under-referral of female patients for
stress testing and coronary angiography has been shown in patients

presenting with stable angina [21] or ACS [22].

In the present study, prevalence of risk factors, including
hypertension, diabetes, obesity and smoking contributed to CHD.
These data are again similar to the results of the INTERHEART
study that showed smoking, lipids, hypertension, diabetes and
obesity account for about 80% of the population-attributable risk
for acute myocardial infarction in almost all countries [18]. In the
present study, hypertension, diabetes and family history were more
prevalent in female patients, unlike smoking which was much higher
in male patients. It is unclear whether menopause associated higher
prevalence of CAD would eventually result in an incidental death in
women [23]. In the present study, prevalence of CHD was higher in
post-menopausal women with higher percentage of contributing risk
factors.

Amongst treatment options, interventional expensive options
including CABG and PTCA were opted more often in male patients as
compared to female patients where medical therapy was the preferred
treatment option. These results are in concordance with the report
that compared to men, high-risk women with ACS undergo less
coronary angiography, angioplasty, and CABG surgery [22]. GRACE

registry also showed that women were less likely to undergo PTCA
(65% vs. 68%, P<0.001) [16]. This preferred treatment with CABG
and PCI in men most likely represents a societal bias for aggressive
therapy in favor of men, perhaps because they are often the bread
winners and decision makers.

In the Euro Heart Study, women with chronic stable angina and
proven coronary artery disease had a twofold greater risk of death
or myocardial infarction compared to men [23]. Clinical outcome
of Indian female CHD patients are worse as compared to their male
counterparts as revealed by a higher percentage of death and MACE
in the present study.

Study limitations

The results are of a single centre study. Socioeconomic and
educational status of the subjects were not accounted, which are
important parameters affecting treatment options. Cost effectiveness
of the study was not analyzed and clinical outcomes were not analyzed
as per the treatment option availed by the patients.

Conclusion

Gender related differences with regard to extent of coronary
artery disease and subsequent treatment options prevail in Indian
CHD patients. Expensive treatment like CABG and PTCA are opted
more often in males as compared to females were medical therapy
appears to be the preferred option irrespective of the contributing/
confounding factors. Clinical outcome in terms of death and MACE
are higher in female CHD patients as compared to males. Further
studies relating the treatment option with readmission or ongoing
angina or mortality at large would aid in defining guidelines for
Indian patients.

References
1. National Cardiovascular Disease Database. 2011.

2. Mosca L, Benjamin EJ, Berra K, Bezanson JL, Dolor RJ , Donald M, et al.
Effectiveness-Based Guidelines for the Prevention of Cardiovascular Disease
in Women- 2011 Update : A Guideline From the American Heart Association.
Circulation. 2011; 123: 1243-1262.

3. Regitz-Zagrosek V. Therapeutic implications of the gender-specific aspects
of cardiovascular disease. Nat Rev Drug Discov. 2006; 5: 425-438.

4. Tan YY, Gast GC, van der Schouw YT. Gender differences in risk factors for
coronary heart disease. Maturitas. 2010; 65: 149-160.

5. Eastwood JA, Doering LV. Gender differences in coronary artery disease. J
Cardiovasc Nurs. 2005; 20: 340-351.

6. Lombardi M, Mercuro G, Fini M, Rosano GM. Gender-specific aspects of
treatment of cardiovascular risk factors in primary and secondary prevention.
Fundam Clin Pharmacol. 2010; 24: 699-705.

7. Keyhani'S, Scobie JV, Hebert PL, McLaughlin MA. Gender disparities in blood
pressure control and cardiovascular care in a national sample of ambulatory
care visits. Hypertension. 2008; 51: 1149-1155.

8. Hasdai D, Porter A, Rosengren A, Behar S, Boyko V, Battler A. Effect of
gender on outcomes of acute coronary syndromes. Am J Cardiol. 2003; 91:
1466-1469, A6.

9. Alfredsson J, Stenestrand U, Wallentin L, Swahn E. Gender differences in
management and outcome in non-ST-elevation acute coronary syndrome.
Heart. 2007; 93: 1357-1362.

1

o

. Hvelplund A, Galatius S, Madsen M, Rasmussen JN, Rasmussen S, Madsen
JK, et al. Women with acute coronary syndrome are less invasively examined
and subsequently less treated than men. Eur Heart J. 2010; 31: 684-690.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Pharmacol Ther 2(8): id1046 (2014) - Page - 03


http://www.searo.who.int/india/topics/cardiovascular_diseases/en/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
http://www.ncbi.nlm.nih.gov/pubmed/16672926
http://www.ncbi.nlm.nih.gov/pubmed/16672926
http://www.ncbi.nlm.nih.gov/pubmed/19897327
http://www.ncbi.nlm.nih.gov/pubmed/19897327
http://www.ncbi.nlm.nih.gov/pubmed/16141779
http://www.ncbi.nlm.nih.gov/pubmed/16141779
http://www.ncbi.nlm.nih.gov/pubmed/20584207
http://www.ncbi.nlm.nih.gov/pubmed/20584207
http://www.ncbi.nlm.nih.gov/pubmed/20584207
http://www.ncbi.nlm.nih.gov/pubmed/18259013
http://www.ncbi.nlm.nih.gov/pubmed/18259013
http://www.ncbi.nlm.nih.gov/pubmed/18259013
http://www.ncbi.nlm.nih.gov/pubmed/12804736
http://www.ncbi.nlm.nih.gov/pubmed/12804736
http://www.ncbi.nlm.nih.gov/pubmed/12804736
http://www.ncbi.nlm.nih.gov/pubmed/17085528
http://www.ncbi.nlm.nih.gov/pubmed/17085528
http://www.ncbi.nlm.nih.gov/pubmed/17085528
http://www.ncbi.nlm.nih.gov/pubmed/19933516
http://www.ncbi.nlm.nih.gov/pubmed/19933516
http://www.ncbi.nlm.nih.gov/pubmed/19933516

Bhatt PA

Austin Publishing Group

11. Ayanian JZ, Epstein AM. Differences in the use of procedures between
women and men hospitalized for coronary heart disease. N Engl J Med. 1991,
325: 221-225.

12. Hochman JS, Tamis JE, Thompson TD, Weaver WD, White HD, Van de
Werf F, et al. Sex, clinical presentation, and outcome in patients with acute
coronary syndromes. Global Use of Strategies to Open Occluded Coronary
Arteries in Acute Coronary Syndromes llb Investigators. N Engl J Med. 1999;
341: 226-232.

13. DeVon HA, Zerwic JJ. Symptoms of acute coronary syndromes: are there
gender differences? A review of the literature. Heart Lung. 2002; 31: 235-245.

14. Ghali WA, Faris PD, Galbraith PD, Norris CM, Curtis MJ, Saunders LD, et
al. Sex differences in access to coronary revascularization after cardiac
catheterization: importance of detailed clinical data. Annintern Med. 2002;
136: 723-32.

15. Rathore SS, Wang Y, Radford MJ, Ordin DL, Krumholz HM. Sex differences in
cardiac catheterization after acute myocardial infarction: the role of procedure
appropriateness. Ann Intern Med. 2002; 137: 487-493.

16. Dey S, Flather MD, Devin G, Brieger D, Gurfinkel EP, Steg PG, et al. Sex-
related difference in the presentation, treatment and outcomes among
patients with acute coronary syndromes: the Global Registry of Acute
coronary Events. Heart. 2009; 95: 20-26.

17.Kip KE, Marroquin OC, Kelley DE, Johnson BD, Kelsey SF, Shaw LJ,

18.

19.

20.

21.

22

23.

et al. Clinical importance of obesity versus the metabolic syndrome in
cardiovascular risk in women: a report from the Women'’s Ischemia Syndrome
Evaluation (WISE) study. Circulation. 2004; 109: 706-713.

Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of
potentially modifiable risk factors associated with myocardial infarction in 52
countries (the INTERHEART study): case-control study. Lancet. 2004; 364:
937-952.

Miller TD, Roger VL, Hodge DO, Hopfenspirger MR, Bailey KR, Gibbons RJ,
et al. Gender differences and temporal trends in clinical characteristics, stress
test results and use of invasive procedures in patients undergoing evaluation
for coronary artery disease. J Am Coll Cardiol. 2001; 38: 690-697.

Crilly MA, Bundred PE, Leckey LC, Johnstone FC. Gender bias in the clinical
management of women with angina: another look at the Yentl syndrome. J
Womens Health (Larchmt). 2008; 17: 331-342.

Daly C, Clemens F, Lopez Sendon JL, Tavazzi L, Boersma E, Danchin N,
et al. Gender differences in the management and clinical outcome of stable
angina. Circulation. 2006; 113: 490-498.

.Anand SS, Xie CC, Mehta S, Franzosi MG, Joyner C, Chrolavicius S, et al.

Differences in the management and prognosis of women and men who suffer
from acute coronary syndromes. J Am Coll Cardiol. 2005; 46: 1845-1851.

Evangelista O, McLaughlin MA. Review of cardiovascular risk factors in
women. Gend Med. 2009; 6: 17-36.

Austin J Pharmacol Ther - Volume 2 Issue 8 - 2014

Citation: Bhatt PA, Parikh PK and Parikh KH. Prevalence, Assessment and Clinical Outcome in Cardiovascular

ISSN: 2373-6208 | www.austinpublishinggroup.com Disease: Impact of Gender Disparities. Austin J Pharmacol Ther. 2014; 2 (8).4

Bhatt et al. © All rights are reserved

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Pharmacol Ther 2(8): id1046 (2014) - Page - 04


http://www.ncbi.nlm.nih.gov/pubmed/2057022
http://www.ncbi.nlm.nih.gov/pubmed/2057022
http://www.ncbi.nlm.nih.gov/pubmed/2057022
http://www.ncbi.nlm.nih.gov/pubmed/10413734
http://www.ncbi.nlm.nih.gov/pubmed/10413734
http://www.ncbi.nlm.nih.gov/pubmed/10413734
http://www.ncbi.nlm.nih.gov/pubmed/10413734
http://www.ncbi.nlm.nih.gov/pubmed/10413734
http://www.ncbi.nlm.nih.gov/pubmed/12122387
http://www.ncbi.nlm.nih.gov/pubmed/12122387
http://www.ncbi.nlm.nih.gov/pubmed/12020140
http://www.ncbi.nlm.nih.gov/pubmed/12020140
http://www.ncbi.nlm.nih.gov/pubmed/12020140
http://www.ncbi.nlm.nih.gov/pubmed/12020140
http://www.ncbi.nlm.nih.gov/pubmed/12230349
http://www.ncbi.nlm.nih.gov/pubmed/12230349
http://www.ncbi.nlm.nih.gov/pubmed/12230349
http://www.ncbi.nlm.nih.gov/pubmed/18463200
http://www.ncbi.nlm.nih.gov/pubmed/18463200
http://www.ncbi.nlm.nih.gov/pubmed/18463200
http://www.ncbi.nlm.nih.gov/pubmed/18463200
http://www.ncbi.nlm.nih.gov/pubmed/14970104
http://www.ncbi.nlm.nih.gov/pubmed/14970104
http://www.ncbi.nlm.nih.gov/pubmed/14970104
http://www.ncbi.nlm.nih.gov/pubmed/14970104
http://www.ncbi.nlm.nih.gov/pubmed/15364185
http://www.ncbi.nlm.nih.gov/pubmed/15364185
http://www.ncbi.nlm.nih.gov/pubmed/15364185
http://www.ncbi.nlm.nih.gov/pubmed/15364185
http://www.ncbi.nlm.nih.gov/pubmed/11527619
http://www.ncbi.nlm.nih.gov/pubmed/11527619
http://www.ncbi.nlm.nih.gov/pubmed/11527619
http://www.ncbi.nlm.nih.gov/pubmed/11527619
http://www.ncbi.nlm.nih.gov/pubmed/18338964
http://www.ncbi.nlm.nih.gov/pubmed/18338964
http://www.ncbi.nlm.nih.gov/pubmed/18338964
http://www.ncbi.nlm.nih.gov/pubmed/16449728
http://www.ncbi.nlm.nih.gov/pubmed/16449728
http://www.ncbi.nlm.nih.gov/pubmed/16449728
http://www.ncbi.nlm.nih.gov/pubmed/16286169
http://www.ncbi.nlm.nih.gov/pubmed/16286169
http://www.ncbi.nlm.nih.gov/pubmed/16286169
http://www.ncbi.nlm.nih.gov/pubmed/19318217
http://www.ncbi.nlm.nih.gov/pubmed/19318217

	Title
	Abstract
	Abbreviations
	Introduction
	Methods
	Results
	Patient characteristics in Post-menopausal women
	Treatment options
	Clinical outcomes 

	Discussion
	Study limitations

	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Figure 1

