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Guidelines recommend the use of evidence-based drug 
therapies (aspirin, beta-blockers, statins and angiotensin 
converting enzyme [ACE] inhibitors or angiotensin 
receptor blockers [ARB]) in addition to lifestyle changes 
for all patients with established coronary artery 
disease (CAD).(1) However, studies in developed and 
developing countries report that long-term use of such 
therapies is suboptimal.(2) It has also been reported that 
these therapies are applied less-frequently in women 
compared with men and among the elderly.(3,4) The 
reasons for these age- and gender-related differences in 
treatment include gender bias, clinical inertia, financial 
reasons and other social and economic issues.(5) To 
evaluate whether age- and gender-related disparities 
in treatments for secondary prevention of CAD exist in 
India, we conducted a prescription audit-based study.

The study was designed to audit the prescribing 
patterns of evidence-based cardioprotective medicines in 
patients with established CAD (secondary prevention), 
particularly aspirin, beta-blockers, ACE inhibitors or ARB 
and statins at different levels of clinical practice, primary 
and secondary care in India. Detailed methodology 
is reported earlier.(6) The study was approved by 
the institutional ethics committee. The study was 
performed in all the major districts of Rajasthan in the 
year 2008–2009. Physician and participant consent was 
obtained. Data collected included patient demographics 

and pharmacological treatment. Documentation of 
CAD was based on medical history and records. Trade 
names of the prescribed medicines were translated 
into pharmacological names and entered as the 
pharmacological drug-class with a specified code. Based 
on age, the patients were divided into three groups, 
young age ≤50 years, middle age 51–65 years and elderly 
>65 years. Chi-square test was used to examine the 
differences among the different groups. A P-value <0.05 
was considered significant.

During the study period, a total of 1602 patient 
prescriptions from primary care and secondary care(6) 
were analyzed. The mean age was 61.2 ± 8.6 years, and 
these were equally distributed among 104 physicians in 
all major districts of Rajasthan. Majority of the patients 
were male (65.7%) and from urban and semiurban 
locations (84.9%). In the overall study population, use 
of aspirin was in 86.1%, beta-blockers in 66.6%, ACE 
inhibitors/ARBs in 82.4%, statins in 54.9%, nitrates 
in 57.6% and 50.3% patients were on calcium channel 
blockers (CCB). Table 1 shows the number of patients 
in the different age groups with the recommended 
cardioprotective medicines. Use of these medicines 
varied slightly among the different age groups, but was 
not statistically significant for aspirin, beta-blockers and 
ACE inhibitors/ARBs. Use of statins was low among 
the elderly (47.3%) as compared with that of the other 
groups (P=0.006). Table 2 summarizes the number of 
patients by gender. This shows that except beta-blockers 
(male 68.5%, females 62.9%, P=0.023), there is no gender 
disparity in the use of other evidence-based medicines.

Previous studies have reported that elderly patients 
and women receive less evidence-based treatments 
than younger counterparts and men.(3,4,7) This is due to 
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a number of factors, including less-convincing evidence 
for the safety and efficacy of these medicines in the 
elderly and women, co-morbidities among the elderly, 
physician attitudes toward treating the elderly and 
women and the Yentl syndrome, apart from multiple 
socioeconomic issues.(5,6) Our data show that statins 
were significantly underused in elderly patients, and 
that the use of ACE inhibitors/ARB was lower. This 
may be due to cost barriers among the patients and 
unawareness of its benefits among physicians. Gender 
disparity in beta-blocker administration is observed, 
although there is no evidence to suggest that women 
obtain less benefit from these medications and guidelines 
advocate the use of these secondary preventive 
medicines equally in men and women.(1,7) The study 
has several limitations as discussed earlier.(6) Firstly, 
the patient selection was not randomized; however, the 
study includes successive patients who were contacted 
without physician awareness of the prescription audit 
and therefore no bias was introduced. Secondly, there 
was no documentation of the type of coronary disease 
and associated comorbidities and, thirdly, we did not 
inquire regarding other lifestyle measures as performed 
in the European studies.(8) This is also not a prospective 
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collection of data. On the other hand, our results indicate 
a good compliance with evidence-based therapies. 
In published randomised trials, elderly patients are 
often under-represented and therefore the optimal 
management of these individuals is largely missing.(7) 
Physicians may limit the aggressiveness of their treatment 
based on a feeling that an elderly patient will have less 
clinical benefit and greater costs. In conclusion, this is 
the first study in India that has evaluated prescribing 
patterns of CAD secondary prevention therapies among 
the elderly patients and in women, and shows an equal 
use of such therapies in these minority groups.
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Table 1: Proportion of different age groups patients treated 
with evidence-based cardioprotective medicines
Medicines Age P-value

≤50 years 
(n = 173)

51–65 years 
(n = 1006)

>65 years 
(n = 423)

Aspirin 153 (88.4) 869 (86.4) 358 (84.6) 0.445
Beta-blockers 128 (73.9) 647 (64.3) 292 (69.03) 0.021
ACE inhibitors/ARB 137 (79.1) 849 (84.4) 335 (79.2) 0.005
Statins 101 (58.4) 579 (57.55) 200 (47.3) 0.006
Nitrates 96 (35.5) 563 (39.5) 265 (44.3) 0.033
CCB 82 (47.4) 519 (51.5) 206 (48.6) 0.737
Numbers in parentheses are percent; ACE inhibitor/ARB, angiotensin converting enzyme 
inhibitors/angiotensin receptor blockers; CCB, calcium channel blockers

Table 2: Gender-specific use of cardiovascular evidence-
based medicines
Medicines Male (n = 1052) Female (n = 550) P-value
Aspirin 896 (85.2) 484 (88.0) 0.120
Beta-blockers 721 (68.5) 346 (62.90) 0.023
ACE inhibitors/ARB 874 (83.1) 447 (81.2) 0.493
Statins 590 (56.1) 290 (52.7) 0.330
Nitrates 499 (47.4) 267 (48.5) 0.672
CCB 530 (50.4) 277 (50.3) 0.784
Numbers in parentheses are percent; ACE inhibitors/ARB, angiotensin converting enzyme 
inhibitors/angiotensin receptor blockers; CCB, calcium channel blockers


