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Highlights

• Clinical pharmacist's intervention in providing advice on life style modifications

and improving the medication adherence among the 150 post-myocardial

infarction (MI) patients of south Indian population.

• Reduction in blood sugar (FBS, PPBS), blood pressure, and total cholesterol levels

was observed and created effective awareness regarding smoking and alcohol

cessation among the pharmacist-counseled group compared to usual care group

(lifestyle modifications for the secondary prevention of MI).

• There was no significant reduction in LDL, HDL, VLDL, and TGL levels among the

pharmacist-counseled group compared to usual care group.
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• Improvement of medication was seen among the pharmacist counseled study

population.

ABSTRACT

Background

Myocardial infarction (MI) is associated with significant short-term and long-term mortality and

morbidity. Secondary prevention and treatment of post-MI patients through medication and lifestyle

modification is becoming an important aspect of patient care regimens. Pharmacists have a crucial role

in providing these disease-prevention interventions compared with other health care professionals.

Objectives

The primary objective included evaluation of clinical pharmacist interventions at discharge and post-MI

discharge follow-up to improve the secondary lifestyle modifications and medication adherence

among post-MI patients. The secondary objective included the prevention of hospital readmission rates

for major adverse cardiovascular events and death among post-MI patients.

Methods

In this prospective interventional study comprising 160 screened patients, 154 patients were

randomized according to eligibility criteria of whom 77 were enrolled in Group A (the intervention

group: clinical care along with pharmacist education) and 77 in Group B (the control group: clinical

care with usual counseling) (November 2017–April 2018). Two patients were lost to follow-up in both

study groups. Group A patients received clinical care with pharmacist structured intervention at post-

MI discharge and through telephone follow-ups, whereas Group B patients received clinical care with

usual counseling at baseline. Patients in both groups were analyzed for secondary lifestyle

modifications such as fasting blood sugar level; postprandial blood sugar level; blood pressure; and

total cholesterol, LDL-C, HDL-C, VLDL-C, and triglyceride level; hospital readmission rates; and

medication adherence at the baseline. At the end of 6 months patients in both study groups underwent

follow-up. Medication adherence was analyzed using the Medication Adherence Rating Scale.

Statistical analysis was carried out by using SPSS software version 17 (SPSS-IBM Inc, Armonk, NY).

Results

The mean (SD) age of the study population was 56.38 (11.68) years in Group A and 53.93 (13.26) years

in Group B. Ther were more male patients than female patients in the study population. There was a

statistically significant reduction in systolic and diastolic BP in Group A (P ˃ 0.0031 and P ˃ 0.0069,

respectively) compared with Group B. Reduction in total cholesterol levels were observed in Group A

compared with Group B (P ˃ 0.0001) patients, but there were no significant reductions found in lipid

profile values, including LDL-C (P ˃ 0.0669), HDL-C (P ˃ 0.595), triglyceride (P ˃ 0.119), and VLDL-C (P ˃
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0.4215) at follow-up. Group A patients were more adherent to the medications with lower hospital

readmission rates compared with Group B.

Conclusions

Clinical pharmacist counseling improved the medication adherence and lifestyle modifications in post-

MI patients with the reduction in blood glucose levels, blood pressure, and total cholesterol levels

among the study population.

Key words

Clinical pharmacist; Medication adherence; Postmyocardial infarction; Secondary lifestyle

modifications

Introduction

Myocardial infarction (MI) remains among the most dramatic presentations of coronary artery disease

(CAD). MI is considered to be recurrent if features of MI occur after 28 days following an incident MI.

Two studies reported that the incidence rate of acute ST-segment elevation MI was found to be 60% and

37% of all acute coronary syndromes (ACSs) in India, respectively.  Data from the past 20 years shows

that mortality rates after recurrent MI have subsequently declined.

Complete occlusion of the artery often produces myocardial necrosis, the classical picture of a heart

attack with severe chest pain, electrocardiographic changes of ST-segment elevation, and an elevated

concentration of myocardial-specific proteins in the circulation that is described as ST-segment

elevation MI. Intermittent or partial occlusion produces similar, but often less severe, clinical features

although no or transient and undetected ST elevation occurs, which is described as a non-ST segment

elevation MI. People who have experienced MI can be treated to reduce the further risk or other

manifestations of vascular disease by means of secondary prevention. Recurring MI may put patients at

risk of reduced quality of life, heart failure, and death. Post-MI therapy and secondary prevention of MI

involve the use of medication therapy and lifestyle modifications. Patients with ischemic comorbidities

surviving hospital discharge are at an increased risk of early readmission due to various factors such as

age, medication nonadherence, metabolic disorders, other underlying comorbidities, early cessation of

antiplatelet drugs, and inadequate planning of discharge.

Despite improvement in pharmacological therapy and introduction of percutaneous coronary

intervention, patients with ACSs are at a high risk for development of secondary cardiovascular events.

Risk scores of thrombolysis in MI are a useful means to classify patients based on their subsequent risk

and baseline characteristics.  A 2-year follow-up study found that electrocardiography showing infarct
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location, stent implantation with drug elution, and cholesterol levels were successful predictors of

recurrent MI.

After MI from either ST elevation or non-ST elevation, patients should be given indeterminate

treatment with aspirin, a beta-blocker, and an angiotensin converting enzyme inhibitor as per

American College of Cardiology/American Heart Association guidelines. Together with aspirin, most

patients with non-ST elevation ACS must be given clopidogrel for up to 9 months. Warfarin medication

can be given long-term for selected patients. A drug regimen for hyperlipidemia, principally statin drug

therapy, will be required by a majority of patients with CAD.

Clinical pharmacists have direct involvement with physicians and other health care professionals to

provide the medications that are prescribed to patients and contribute to the best possible health

outcomes. Clinical pharmacists practice in the area of health care settings and have recurrent and

regular interactions with medical practitioners and other health care professionals, all of which

contribute to better coordination of care. Clinical pharmacists can play an active role in patient

education regarding the usefulness of taking antiplatelet drugs and can bridge the gap between

patients and physicians. Pharmacists can also promote rational drug use and encourage patients to

manage their disease state with various lifestyle modifications.  They can also provide discharge

medication counseling and provide postdischarge follow-up.  Pharmacists have in-depth knowledge

and understanding of correct use of medicines and pharmacology. An observational study reported

that cardiovascular drugs were the third-most erroneously prescribed drugs that demanded

pharmacist intervention.  Therefore, the role of clinical pharmacists cannot be ignored. The present

study was designed to assess the role of clinical pharmacists in providing advice on lifestyle

modifications and improving medication adherence among post-MI patients in India.

Methodology

Study site, study design, and ethical considerations

A prospective randomized interventional study comprising 154 MI patients from cardiovascular and

thoracic surgery and cardiology departments of a tertiary care hospital. This study was conducted

according to the standards of the International Committee on Harmonization of Technical

Requirements of Good Clinical Practice and the revised version of the Declaration of Helsinki. The

institutional review board of Vels Institute of Advanced Sciences and Technology approved the study

protocol (IEC/PHD2015/2016/01).

Study groups

The study included 2 groups: Group A (intervention group) received clinical care with pharmacist

education. Clinical pharmacists delivered an intensive, structured intervention at discharge and

tailored follow-up postdischarge at 6 months (an approximately 30-minute counseling session) and

Group B (control group) received clinical care along with usual counseling delivered by a pharmacist at

7

5

8

9

https://www.sciencedirect.com/topics/medicine-and-dentistry/chemotherapeutic-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/therapeutic-procedure
https://www.sciencedirect.com/topics/medicine-and-dentistry/acetylsalicylic-acid
https://www.sciencedirect.com/topics/medicine-and-dentistry/ace-inhibitor
https://www.sciencedirect.com/topics/medicine-and-dentistry/clopidogrel
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperlipidemia
https://www.sciencedirect.com/topics/medicine-and-dentistry/health-care
https://www.sciencedirect.com/topics/medicine-and-dentistry/inpatient
https://www.sciencedirect.com/topics/medicine-and-dentistry/cardiovascular-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/cardiology


2/1/24, 2:27 PM The Effects of Clinical Pharmacist Education on Lifestyle Modifications of Postmyocardial Infarction Patients in South India: A Prosp…

https://www.sciencedirect.com/science/article/pii/S0011393X20300035 5/18

discharge. The usual care delivered by cardiologists was similar in both groups and there was no

modification of level of care required.

Patient selection

Patients of both genders aged 18 years or older, admitted for management of MI requiring therapy such

as percutaneous transluminal coronary angioplasty or coronary artery bypass graft were included for

the study. Patients with heart transplant, heart valve surgery, heart failure, and other comorbidities

were excluded.

Study procedure

A total 160 patients were assessed for eligibility of whom 6 patients excluded were because of their

unwillingness and also because they did not meet inclusion criteria. The remaining 154 participants

were divided into 2 groups using a computer-generated randomization chart. Group A was treated with

clinical care with pharmacist education and Group B received clinical care and usual counseling. In the

intervention arm (Group A), the clinical pharmacist provided verbal counseling to the study patients as

well as addressed and documented the following points: generic names of medications, indications,

doses/frequencies, adverse effects, medication adherence, reinforcement of physical activity,

reinforcement of alcohol limits, and smoking cessation. Counseling sessions took place before a

patient's discharge from the hospital, but not necessarily at the day of discharge at least for 30 minutes.

The patient information leaflets (PILs) were explained and provided as supplementary materials to the

patients during discharge. Group B received clinician care and basic counseling at discharge (including

discussion of the discharge medications, follow-up details, and dietary instructions). Both groups were

analyzed for secondary lifestyle modifications such as fasting blood sugar, postprandial blood sugar,

blood pressure, lipid profile, and medication adherence. At the end of 6 months, follow-up was done

for both groups. A flow chart of the entire study is in the Figure.
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Figure. Flow chart showing the study design.

Collection of demographic information and blood pressure measurement

Demographic details of the included patients were collected and documented. Blood pressure was

measured using a mercury-free LCD sphygmomanometer (BPDG 234 LCD Super Deluxe; Diamond, City,

India); 2 readings were taken at 10-minute intervals after patients had been seated for at least 10

minutes with the help of qualified and trained nursing personnel. Two readings were averaged. Systolic

blood pressure ≥140 mm Hg and diastolic blood pressure ≥90 mm Hg were considered high blood

pressure.

Measurement of biochemical parameters

A venous blood sample (5 mL) was collected after overnight fasting. A 2 mL blood sample was

transferred into sodium EDTA vacutainer then the plasma was separated by centrifugation for glucose

estimation, remaining samples were transferred to plain tube and allowed to clot at room temperature

for 45 minutes before centrifugation to separate the serum. Centrifugation was done through

centrifuge-5430R (Eppendorf). The samples were then aliquoted into Eppendorf tubes and stored at –
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20°C until analysis. Plasma glucose and serum total cholesterol, triglyceride, HDL-C and LDL-C levels

were determined through fully automated clinical chemistry analyzer (EM 360, Transasia) using Erba

diagnostics kits (Erba Diagnostics Mannheim, GmbH).

Preparation of PILs

PILs were prepared in the local vernacular language Tamil and as well as in English based on the

guidelines of the American Heart Association and UK National Institute for health and care excellence.

The PIL was explained and provided as supplementary materials to post-MI patients during discharge.

The content of PIL consists of the summary of MI symptoms, risk factors, management criteria, lifestyle

modifications, diet counseling, and drug counseling.

Validation of PILs

The validation of PILs was carried out by the expert committee that consisted of specialist doctors

(n = 3), postgraduate doctors (n = 2), nurses (n = 4), pharmacists (n = 3), and a cardiology department

technician (n = 1). The primary model was submitted to the expert panel and all the necessary opinions

and suggestions were the obtained from the committee.

Readability of the PILs

After the modifications, the PIL was prepared and readability was calculated by using Flesch reading

ease (FRE) formula: FRE = 206.84 – 0.85W – 1.02S. Where W = number of syllables per 100 words and

S = number of words in an average sentence. In the FRE scale, the scoring ranges between 0 and 100.

Ideal PILs should have a readability score >80. It is generally considered that a PIL is difficult to read

when FRE scale score <60.

Design and translations of PILs

The layout and design of the PIL was assessed by using Baker Able leaflet design criteria. The scores

were calculated based on the length of the lines, space between the lines, letter type, font size,

indenting, pictograms, box type text, use of colors, paper quality, and so on. A score ≥25 is considered

to be standard and good layout and design. The validated PILs were translated into Tamil and English

languages by means of forward and backward translation.

Assessment of medication adherence

Medication compliance was assessed using the medication adherence rating scale (MARS) at the

baseline and 6 months and through telephone interviews. The MARS contains 10 yes/no questionnaire

items and the sum of items yields a final score ranking from 0 (poor adherence to treatment) to 10

(good adherence to treatment). Counseling regarding the lifestyle modifications and medications were

reinforced at each of the telephone interviews, and the patients’ understanding of prescribed

medications were re-evaluated at the follow-up. Medication adherence was assessed only by patient

https://www.sciencedirect.com/topics/medicine-and-dentistry/triacylglycerol
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responses to the questioning with no independent verification (eg, pharmacy records, pill counts, or

electronic medication event monitoring systems).

Statistical analysis

Values are expressed as mean (SD) changes. The χ  test was used to analyze the differences in

categorical variables such as demographic parameters. Both paired and unpaired t tests were used for

analyzing laboratory values and medication adherence. Statistical analysis was carried out using SPSS

version 17 software (SPSS-IBM, Inc, Armonk, NY).

Results

Patient demographic characteristics

In this prospective interventional study comprising 150 patients screened according to eligibility

criteria, 75 patients were enrolled in Group A (clinical care with pharmacist education) and 75 patients

were enrolled in Group B (clinical care with usual counseling). The pharmacist interventions such as

patient education on drug therapy and secondary lifestyle modifications (eg, blood pressure control,

blood glucose control, body mass index, diet, and alcohol and smoking cessation) were presented to

patients at discharge through telephone interviews and during follow-up. Assessment of blood

pressure, glucose levels, and lipid profile were done at baseline and 6 months. The mean (SD) age of

the study population was 56.38 (11.68) years in Group A and 53.93 (13.26) years in Group B. Male

patients were more affected with MI when compared with female patients. Age distribution; gender

distribution; and distribution based on patient history, diagnosis, social history, family history of MI,

and interventions are shown in Table 1.

Table 1. Social and demographic details of the study population.

Age* (y) 56.38 (11.68) 53.93 (13.26) 0.232

Male 57 (76) 65 (86.67) 0.094

Female 18 (24) 10 (13.33)

Smoker 10 (13.33) 18 (24)

Alcoholic 09 (12) 09 (12) 0.163

Tobacco chewer 04 (5.33) 01 (1.33)

HTN 15 (20) 12 (16)

DM 17 (22.67) 14 (18.67) 0.086

HTN/DM 13 (17.33) 18 (24)

CAD/ACS 8 (10.67) 3 (4)

2

Clinical parameter Group A (n = 75) Group B (n = 75) P value
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All the above 2 (2.67) 9 (12)

Family history of CAD/ACS 0.467

 Present 5 (6.67) 3 (4)

 Absent 70 (93.33) 72 (96)

PTCA 28 (37.33) 47 (62.67) 0.205

CABG 12 (16) 11 (14.67)

ACS = acute coronary syndrome; CABG = coronary artery bypass graft; CAD = coronary artery disease; DM = diabetes

mellitus; HTN = hypertension; PTCA = percutaneous transluminal coronary angioplasty.

⁎

Values for age are presented as mean (SD). All other values are presented as n (%).

Statistically significant difference (P < 0.05).

PIL

The mean readability score of the final version of the PIL was found to be 88 on the FRE scale. This FRE

score ensured that patients could read the PILs with ease. The mean Baker Able leaflet design criteria

score of the PIL was 30, which ensured that patients could read and understand the PILs easily.

Lifestyle modifications and laboratory assessments

The clinical study parameters of the study population were measured and depicted in Table 2.

Reduction in blood sugar (fasting and postprandial), blood pressure, and total cholesterol levels were

observed in the pharmacist-counseled group compared with the usual care group. There were no

significant reductions observed in LDL-C, HDL-C, VLDL-C, or triglyceride levels. Table 3 showed that

there were 2 readmissions in Group A and 5 in Group B during the follow-up period. Reported

adherence with medications measured using MARS improved in the pharmacist-counseled group

compared with the usual care group (0.0001) as depicted in Table 4. Claimed adherence to medications

improved in the pharmacist-counseled group due to patient education provided by the pharmacist that

included drug therapy and secondary lifestyle modifications (ie, blood pressure and blood glucose

control, body mass index, diet, and alcohol and smoking cessation). The mean (SD) MARS score for

Group A was 9.48 (0.16) compared with Group B, which was 7.50 (0.17) with a significance of P ˃
0.0001. It was observed that the percentage of alcohol users and smokers was less in the pharmacist-

counseled group compared with the usual care group (Table 5).

Table 2. Mean (SD) clinical parameters of the study population.

Clinical parameter Group A (n = 75) Group B (n = 75) P value

†
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Systolic blood pressure 131.72 (21.07) 122.80 (8.63) 133.79 (20.49) 127.47 (10.28) 0.0031*

Diastolic blood pressure 84.13(11.64) 81.09 (5.67) 81.20 (5.44) 83.73 (5.88) 0.0069*

RBS 161.38 (10.51) 126.87 (29.13) 177.14 (11.30) 148.31 (47.96) 0.0055*

FBS 142.72 (55.83) 109.63 (29.42) 148.64 (58.98) 121.65 (41.98) 0.0441*

Total cholesterol 224.70 (5.19) 194.716 (28.86) 230.38 (5.20) 210.05 (22.75) 0.0001*

LDL-C 174.89 (4.72) 168.78 (21.47) 183.24 (3.97) 174.89 (18.99) 0.0669

HDL-C 39.28 (0.98) 44.22 (7.05) 41.50 (1.06) 44.85 (7.42) 0.595

Triglyceride 177.66 (12.14) 136.67 (21.8) 168.74 (7.08) 142.78 (25.78) 0.119

VLDL-C 36.85 (2.38) 28.65 (5.71) 36.78 (1.61) 30.11 (14.61) 0.4215

FBS = fasting blood sugar; RBS = resting blood sugar.

⁎

Statistically significant difference between the follow-ups (P = 0.05).

Table 3. Rehospitalizations in the study population (n = 75 each group).

Group A 2 2.67

Group B 5 6.67

Table 4. Comparison of medication adherence between the study groups (n = 75 in each group).

Yes 75 100 59 78.67 12.360 0.0001*

No 0 0 16 21.33

⁎

Statistically significant difference (P = 0.05).

Table 5. Comparison of lifestyle modifications between the study populations (n = 75 in each group).

Parameter Group A (n = 75) Group B (n = 75) P value

Baseline Follow-up Baseline Follow-up

Group n %

Subjective medication adherence at follow-up Group A Group B χ2 P value

n % n %
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Smokers 10 13.33 7 9.33 18 24 17 22.67

Alcoholics 9 12.00 6 8.00 9 12 8 10.67

Discussion

MI is associated with significant short- as well as long-term mortality and morbidity.  Primarily, MIs

are the result of CAD.  Approximately 50% of all patients with MI are rehospitalized within 1 year of

their index event.  Prognosis varies from patient to patient and is dependent primarily on the extent

of the infarct, the residual left ventricular function, and whether the patient underwent

revascularization. The post-MI treatment plan is intended to improve patient outcomes, prevent

hospital readmission, and prevent another MI.  American Heart Association guidelines recommend

comprehensive care plans that include patient education regarding medication adherence, timely

follow-up, dietary interventions, physical activities, and cardiac rehabilitation.  Optimal use of

evidence-based secondary prevention pharmacotherapy in patients with MI reduces the risk of

subsequent cardiovascular events and mortality.14, 15, 16, 17, 18 Studies have demonstrated that a

commitment to cardiac rehabilitation; adherence to medication regimens; management of

comorbidities; lifestyle modifications, including diet and weight loss if warranted; and routine follow-

up with primary caregivers can improve patient outcomes and quality of life.  The majority of MI

patients in our study were found to be in the age group of 51 to 60 years (36%) in both the study

groups. Similar results were found with the study conducted by Mateti et al,  where mean age of

patients in the control group ranged from 51 to 60 years (30.8%) and in the test group was 61 to 70

years (38.5%). In these study groups, male patients (75.17% in Group A and 86.67% in Group B) were

found to be predominant compared with female patients (24.83% in Group A and 13.33% in Group B).

Comparable results were found by Azmi et al.  Most patients in Group A presented with a history of

diabetes mellitus (23%), hypertension (20%), or both of these comorbidities (17.33%), whereas a

majority of patients in Group B presented with history of both diabetes mellitus and hypertension

(24%) followed by diabetes mellitus (18.67%) and hypertension (16%). The percentage of smokers and

alcohol users in Group A were 20% and 18%, respectively, and in Group B they were 36% and 18%,

respectively. These results are related to the study conducted by Mateti et al.  In this study, 37.33% of

patients in Group A and 62.67% in Group B underwent percutaneous transluminal coronary

angioplasty, whereas 16% in Group A and 14.67% in Group B underwent coronary artery bypass

grafting.

This study demonstrated that resting blood sugar (P ˃ 0.0055) and fasting blood sugar levels (P ˃
0.0441) were significantly reduced in the pharmacist-counseled group compared with the usual care

group over a period of 6 months. These results correlate with those reported by Joel et al,  where a

statistically significant difference was observed in the mean resting blood sugar (P ˃ 0.024) and fasting

blood sugar (P ˃ 0.049) between intervention and control groups at follow-up. Our results are also

Lifestyle modification Group A Group B

Baseline % Follow-up % Baseline % Follow-up %

10

11

12

13

13

13

19

20

19
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21
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consistent with the study conducted by Dhandapani et al,  where a statistically significant difference

was found in the fasting blood sugar readings of the test group (P ˃ 0.046) compared with the control

group (P ˃ 0.870) at follow-up.

The study also found statistically significant reduction in systolic and diastolic blood pressure in Group

A (P ˃ 0.0031 and P > 0.0069, respectively) compared with Group B. These results are consistent with

the reports of Pawar et al,  in which counseling provided by clinical pharmacists showed significant

reduction of systolic and diastolic blood pressures (P = 0.0027).

Reduction in total cholesterol levels was observed in the intervention group compared with the control

group (P ˃ 0.0001). There were no significant reductions observed in LDL-C (P ˃ 0.0669), HDL-C (P ˃
0.595), triglyceride (P ˃ 0.119), and VLDL-C (P ˃ 0.4215) levels at follow-up. However, there were

statistically significant differences seen in each of the study groups from baseline to follow-up. Similar

observations were reported by Ho et al,  in which pharmacist-led intervention consisting of

medication reconciliation, tailoring, and patient education did not show any statistical difference in

LDL-C levels (P = 0.37) in the year after acute coronary syndrome discharge.

The present study results showed that there were a total of 2 readmissions in Group A (2.67%) and 5

readmissions in Group B (6.67%) during the study period. Gasbarro et al  illustrated that 30-day

readmission rate was less among patients provided with clinical pharmacist interventions.

In the present study, significant difference was observed in the reported medication adherence

measured using MARS between the groups for a period of 6 months. These results correlate with those

reported by Spence et al:  By having nonadherent patients restart their diabetes mellitus medications,

the outpatient clinical pharmacist was able to improve medication adherence (P = 0.001). These

findings are also consistent with the study conducted by Zerafa et al,  where a statistically significant

difference was observed between the control and interventional groups in the mean percentage

compliance following pharmacist intervention (P < 0.05).

Study limitations

This study did have some limitations. First, the time spent by the clinical pharmacist differed in the

intervention group due to the structured intervention provided to MI patients compared with the usual

care group. Additional limitations included lack of automated device for the BP measurement and short

duration of follow-up. The medication adherence was assessed through the subjective measurement by

MARS questionnaire, whereas the objective measurement such as examining pharmacy refill record,

pill counts, and medication event monitoring systems were not used to determine the adherence

outcomes because this can lead to recall bias and thus decrease the reliability of the adherence data.

Study implications

Based on the study findings, recall bias can be avoided by attempting to use objective outcome

assessment along with the MARS questionnaire.
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Conclusions

These results suggest that when combined with clinical care, pharmacist counseling may improve the

medication adherence and lifestyle modifications by post-MI patients.

Declaration of Competing Interest

The authors have indicated that they have no conflicts of interest regarding the content of this article.

Acknowledgments

The authors thank the staff in the hospital wards (physicians, nurses, and administration members) for

their generous help during the conduct of the study. The authors also thank the School of

Pharmaceutical Sciences; Vels Institute of Science, Technology, and Advanced Studies; and Saravana

Heart Hospitals, Chennai, for supporting and providing facilities to carry out the work.

All authors contributed equally to the study concept, design, and data analysis. S. Sarumathy had full

access to the collection of data and was responsible for the integrity and accuracy of the data under the

guidance of T. S. Shanmugarajan. Design, conceptualization, and project administration was done by T.

S. Shanmugarajan. Analysis and statistical interpretation of data and drafting of the manuscript was

done P. Shanmugasundaram.

Recommended articles

References

K. Thygesen, S.J. Alpert, S.A. Jaffe, et al.

Third universal definition of myocardial infarction

JAC, 60 (16) (2012), pp. 1581-1598

View PDF View article View in Scopus Google Scholar

G. Dubey, K.S. Verma, K.V. Bahl

Primary percutaneous coronary intervention for acute ST elevation myocardial

infarction: outcomes and determinants of outcomes: a tertiary care center study from

North India

Indian Heart J, 69 (3) (2017), pp. 294-298

View PDF View article View in Scopus Google Scholar

J.W. Kikkert, P.L. Hoebers, P. Damman, et al.

Recurrent myocardial infarction after primary percutaneous coronary intervention for

ST-segment elevation myocardial infarction

Am J Cardiol, 113 (2014), pp. 229-235

View in Scopus Google Scholar

https://www.sciencedirect.com/science/article/pii/S0735109712028963/pdfft?md5=62d761d46b1d5d2f3d883b384ca946d4&pid=1-s2.0-S0735109712028963-main.pdf
https://www.sciencedirect.com/science/article/pii/S0735109712028963
https://www.scopus.com/inward/record.url?eid=2-s2.0-84867362492&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Third%20universal%20definition%20of%20myocardial%20infarction&publication_year=2012&author=K.%20Thygesen&author=S.J.%20Alpert&author=S.A.%20Jaffe
https://www.sciencedirect.com/science/article/pii/S0019483216300931/pdfft?md5=504802da56276899ac36548cb4a6ea92&pid=1-s2.0-S0019483216300931-main.pdf
https://www.sciencedirect.com/science/article/pii/S0019483216300931
https://www.scopus.com/inward/record.url?eid=2-s2.0-85007486875&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Primary%20percutaneous%20coronary%20intervention%20for%20acute%20ST%20elevation%20myocardial%20infarction%3A%20outcomes%20and%20determinants%20of%20outcomes%3A%20a%20tertiary%20care%20center%20study%20from%20North%20India&publication_year=2017&author=G.%20Dubey&author=K.S.%20Verma&author=K.V.%20Bahl
https://www.scopus.com/inward/record.url?eid=2-s2.0-84891634935&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Recurrent%20myocardial%20infarction%20after%20primary%20percutaneous%20coronary%20intervention%20for%20ST-segment%20elevation%20myocardial%20infarction&publication_year=2014&author=J.W.%20Kikkert&author=P.L.%20Hoebers&author=P.%20Damman


2/1/24, 2:27 PM The Effects of Clinical Pharmacist Education on Lifestyle Modifications of Postmyocardial Infarction Patients in South India: A Prosp…

https://www.sciencedirect.com/science/article/pii/S0011393X20300035 14/18

4

5

6

7

8

9

10

D.R. Kociol, D.R. Lopes, R. Clare, et al.

International variation in and factors associated with hospital readmission after

myocardial infarction

JAMA, 307 (1) (2012), pp. 66-74

CrossRef View in Scopus Google Scholar

T. Budiman, K. Snodgrass, K.A. Chang

Evaluation of pharmacist medication education and post discharge follow-up in

reducing readmissions in patients with ST-segment elevation myocardial infarction

(STEMI)

Ann Pharmacother, 50 (2) (2016), pp. 118-124

CrossRef View in Scopus Google Scholar

Y. Hammer, Z. Iakobishvili, D. Hasdai, et al.

Guideline-recommended therapies and clinical outcomes according to the risk for

recurrent cardiovascular events after an acute coronary syndrome

J Am Heart Assoc, 7 (2018), Article e009885

View in Scopus Google Scholar

M. Gao, Y. Zheng, W. Zhang, et al.

Non-high-density lipoprotein cholesterol predicts nonfatal recurrent myocardial

infarction in patients with ST segment elevation myocardial infarction

Lipids Health Dis, 16 (1) (2017), p. 20

Google Scholar

M.S. El Hajj, M.J. Jaam, A. Awaisu, et al.

Effect of pharmacist care on medication adherence and cardiovascular outcomes

among patients post-acute coronary syndrome: A systematic review

Res Social Adm Pharm, 14 (6) (2017), pp. 507-520

Google Scholar

P.S. Dunn, K.K. Birtcher, C.J. Beavers, et al.

The role of the clinical pharmacist in the care of patients with cardiovascular disease

JACC, 66 (2015), pp. 2129-2139

View in Scopus Google Scholar

H. Jneid, D. Addison, D.L. Bhatt, et al.

2017 AHA/ACC clinical performance and quality measures for adults with ST-elevation

and non-ST-elevation myocardial infarction: a report of the American College of

Cardiology/American Heart Association Task Force on Performance Measures

J Am Coll Cardiol, 70 (16) (2017), pp. 2048-2090

https://doi.org/10.1001/jama.2011.1926
https://www.scopus.com/inward/record.url?eid=2-s2.0-84855384347&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=International%20variation%20in%20and%20factors%20associated%20with%20hospital%20readmission%20after%20myocardial%20infarction&publication_year=2012&author=D.R.%20Kociol&author=D.R.%20Lopes&author=R.%20Clare
https://doi.org/10.1177/1060028015620425
https://www.scopus.com/inward/record.url?eid=2-s2.0-84954328605&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20pharmacist%20medication%20education%20and%20post%20discharge%20follow-up%20in%20reducing%20readmissions%20in%20patients%20with%20ST-segment%20elevation%20myocardial%20infarction%20&publication_year=2016&author=T.%20Budiman&author=K.%20Snodgrass&author=K.A.%20Chang
https://www.scopus.com/inward/record.url?eid=2-s2.0-85055615461&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Guideline-recommended%20therapies%20and%20clinical%20outcomes%20according%20to%20the%20risk%20for%20recurrent%20cardiovascular%20events%20after%20an%20acute%20coronary%20syndrome&publication_year=2018&author=Y.%20Hammer&author=Z.%20Iakobishvili&author=D.%20Hasdai
https://scholar.google.com/scholar_lookup?title=Non-high-density%20lipoprotein%20cholesterol%20predicts%20nonfatal%20recurrent%20myocardial%20infarction%20in%20patients%20with%20ST%20segment%20elevation%20myocardial%20infarction&publication_year=2017&author=M.%20Gao&author=Y.%20Zheng&author=W.%20Zhang
https://scholar.google.com/scholar_lookup?title=Effect%20of%20pharmacist%20care%20on%20medication%20adherence%20and%20cardiovascular%20outcomes%20among%20patients%20post-acute%20coronary%20syndrome%3A%20A%20systematic%20review&publication_year=2017&author=M.S.%20El%20Hajj&author=M.J.%20Jaam&author=A.%20Awaisu
https://www.scopus.com/inward/record.url?eid=2-s2.0-84958087395&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=The%20role%20of%20the%20clinical%20pharmacist%20in%20the%20care%20of%20patients%20with%20cardiovascular%20disease&publication_year=2015&author=P.S.%20Dunn&author=K.K.%20Birtcher&author=C.J.%20Beavers


2/1/24, 2:27 PM The Effects of Clinical Pharmacist Education on Lifestyle Modifications of Postmyocardial Infarction Patients in South India: A Prosp…

https://www.sciencedirect.com/science/article/pii/S0011393X20300035 15/18

11

12

13

14

15

16

17

18

View PDF View article View in Scopus Google Scholar

National Heart, Lung, and Blood Institute. Heart attack. www.nhlbi.nih.gov/health/health-

topics/topics/heartattack . Accessed January 12 2018.

Google Scholar

Zafari M.Myocardial infarction. https://emedicine.medscape.com/article/155919-overview .

Accessed November 20 2017.

Google Scholar

M.G. Mercado, D.K. Smith, M.L. McConnon

Myocardial infarction: management of the subacute period

Am Fam Physician, 88 (9) (2013), pp. 581-588

View in Scopus Google Scholar

N.J. Wald, M.R. Law

A strategy to reduce cardiovascular disease by more than 80%

BMJ, 326 (7404) (2003), p. 1419, 10.1136/bmj.326.7404.1419

View in Scopus Google Scholar

N. Freemantle, J. Cleland, P. Young, J. Mason, J. Harrison

β Blockade after myocardial infarction: systematic review and meta regression

analysis

BMJ, 318 (7200) (1999), pp. 1730-1737, 10.1136/bmj.318.7200.1730

View in Scopus Google Scholar

J.C. LaRosa, J. He, S. Vupputuri

Effect of statins on risk of coronary disease: a meta-analysis of randomized controlled

trials

JAMA, 282 (24) (1999), pp. 2340-2346, 10.1001/jama.282.24.2340

View in Scopus Google Scholar

M.A. Pfeffer, J.J.V. McMurray, E.J. Velazquez, J.-L. Rouleau, L. Køber, A.P. Maggioni, et al.

Valsartan, captopril, or both in myocardial infarction complicated by heart failure, left

ventricular dysfunction, or both

N Engl J Med, 349 (20) (2003), pp. 1893-1906, 10.1056/NEJMoa032292

View in Scopus Google Scholar

R.H. Mehta, K.A. Eagle

Secondary prevention in acute myocardial infarction

BMJ, 316 (7134) (1998), pp. 838-842

CrossRef View in Scopus Google Scholar

https://www.sciencedirect.com/science/article/pii/S0735109717378555/pdfft?md5=ffc69d345a69347422e194c9806d3699&pid=1-s2.0-S0735109717378555-main.pdf
https://www.sciencedirect.com/science/article/pii/S0735109717378555
https://www.scopus.com/inward/record.url?eid=2-s2.0-85029710948&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=2017%20AHAACC%20clinical%20performance%20and%20quality%20measures%20for%20adults%20with%20ST-elevation%20and%20non-ST-elevation%20myocardial%20infarction%3A%20a%20report%20of%20the%20American%20College%20of%20CardiologyAmerican%20Heart%20Association%20Task%20Force%20on%20Performance%20Measures&publication_year=2017&author=H.%20Jneid&author=D.%20Addison&author=D.L.%20Bhatt
http://www.nhlbi.nih.gov/health/health-topics/topics/heartattack
https://scholar.google.com/scholar?q=National%20Heart%2C%20Lung%2C%20and%20Blood%20Institute.%20Heart%20attack.%20www.nhlbi.nih.gov%2Fhealth%2Fhealth-topics%2Ftopics%2Fheartattack.%20Accessed%20January%2012%202018.
https://emedicine.medscape.com/article/155919-overview
https://scholar.google.com/scholar?q=Zafari%20M.Myocardial%20infarction.%20https%3A%2F%2Femedicine.medscape.com%2Farticle%2F155919-overview.%20Accessed%20November%2020%202017.
https://www.scopus.com/inward/record.url?eid=2-s2.0-84887547144&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Myocardial%20infarction%3A%20management%20of%20the%20subacute%20period&publication_year=2013&author=M.G.%20Mercado&author=D.K.%20Smith&author=M.L.%20McConnon
https://doi.org/10.1136/bmj.326.7404.1419
https://www.scopus.com/inward/record.url?eid=2-s2.0-0038165393&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=A%20strategy%20to%20reduce%20cardiovascular%20disease%20by%20more%20than%2080&publication_year=2003&author=N.J.%20Wald&author=M.R.%20Law
https://doi.org/10.1136/bmj.318.7200.1730
https://www.scopus.com/inward/record.url?eid=2-s2.0-0000093848&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=%20Blockade%20after%20myocardial%20infarction%3A%20systematic%20review%20and%20meta%20regression%20analysis&publication_year=1999&author=N.%20Freemantle&author=J.%20Cleland&author=P.%20Young&author=J.%20Mason&author=J.%20Harrison
https://doi.org/10.1001/jama.282.24.2340
https://www.scopus.com/inward/record.url?eid=2-s2.0-0033596281&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Effect%20of%20statins%20on%20risk%20of%20coronary%20disease%3A%20a%20meta-analysis%20of%20randomized%20controlled%20trials&publication_year=1999&author=J.C.%20LaRosa&author=J.%20He&author=S.%20Vupputuri
https://doi.org/10.1056/NEJMoa032292
https://www.scopus.com/inward/record.url?eid=2-s2.0-0242490542&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Valsartan%2C%20captopril%2C%20or%20both%20in%20myocardial%20infarction%20complicated%20by%20heart%20failure%2C%20left%20ventricular%20dysfunction%2C%20or%20both&publication_year=2003&author=M.A.%20Pfeffer&author=J.J.V.%20McMurray&author=E.J.%20Velazquez&author=J.-L.%20Rouleau&author=L.%20K%C3%B8ber&author=A.P.%20Maggioni
https://doi.org/10.1136/bmj.316.7134.838
https://www.scopus.com/inward/record.url?eid=2-s2.0-0032515793&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Secondary%20prevention%20in%20acute%20myocardial%20infarction&publication_year=1998&author=R.H.%20Mehta&author=K.A.%20Eagle


2/1/24, 2:27 PM The Effects of Clinical Pharmacist Education on Lifestyle Modifications of Postmyocardial Infarction Patients in South India: A Prosp…

https://www.sciencedirect.com/science/article/pii/S0011393X20300035 16/18

19

20

21

22

23

24

25

26

U.V. Mateti, J. Ummer, S. Kodangala

Impact of clinical pharmacist counseling and education on quality of life in patients

with acute coronary syndrome

Indian J Pharm Educ Res, 50 (3) (2016), pp. 360-367

CrossRef View in Scopus Google Scholar

S. Azmi, A. Goh, A. Fong, L. Anchah

Quality of life among patients with acute coronary syndrome

Indian J Pharm Educ Res, 50 (3) (2016), pp. 360-367

Google Scholar

J.J. Joel, J. Thomas, C.S.S. LNS

Significance of patient counseling on attitude and practice behavior in patients with

diabetes mellitus

Int J Pharma Res Health Sci, 5 (3) (2017), pp. 1690-1694

CrossRef Google Scholar

Dhandapani C., Sony S., Arul K.S.G.Role of clinical pharmacist in the management of type II

diabetes mellitus and its outcomes. 2014;(3):7.

Google Scholar

Pawar S., Lokhande K.D., Padma S., Diwan A.Effect of pharmacist mediated patient counseling in

hypertensive patients in terms of knowledge, compliance and lifestyle modification. 6(4):5.

Google Scholar

P.M. Ho, A. Lamvbert-Kerzner, E.P. Carey, I.E. Fahdi, C.L. Bryson, S.D. Melnyk, et al.

Multifaceted intervention to improve medication adherence and secondary

prevention measures after acute coronary syndrome hospital discharge: a

randomized clinical trial

JAMA Intern Med, 174 (2) (2014), pp. 186-193

CrossRef View in Scopus Google Scholar

N.M. Gasbarro, K.H. Eginger, C. Street

Impact of clinical pharmacist interventions on 30-day readmission rate in

hospitalized patients with acute myocardial infarction

J Pharm Technol, 31 (2) (2015), pp. 64-68

CrossRef View in Scopus Google Scholar

M.M. Spence, A.F. Makarem, S.L. Reyes, L.L. Rosa, Oyekan E.A. Nguyen, et al.

Evaluation of an outpatient pharmacy clinical services program on adherence and

clinical outcomes among patients with diabetes and/or coronary artery disease

J Manag Care Pharm, 20 (10) (2014), pp. 1036-1045

https://doi.org/10.5530/ijper.50.3.7
https://www.scopus.com/inward/record.url?eid=2-s2.0-84988014622&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Impact%20of%20clinical%20pharmacist%20counseling%20and%20education%20on%20quality%20of%20life%20in%20patients%20with%20acute%20coronary%20syndrome&publication_year=2016&author=U.V.%20Mateti&author=J.%20Ummer&author=S.%20Kodangala
https://scholar.google.com/scholar_lookup?title=Quality%20of%20life%20among%20patients%20with%20acute%20coronary%20syndrome&publication_year=2016&author=S.%20Azmi&author=A.%20Goh&author=A.%20Fong&author=L.%20Anchah
https://doi.org/10.21276/ijprhs.2017.03.01
https://scholar.google.com/scholar_lookup?title=Significance%20of%20patient%20counseling%20on%20attitude%20and%20practice%20behavior%20in%20patients%20with%20diabetes%20mellitus&publication_year=2017&author=J.J.%20Joel&author=J.%20Thomas&author=C.S.S.%20LNS
https://scholar.google.com/scholar?q=Dhandapani%20C.%2C%20Sony%20S.%2C%20Arul%20K.S.G.Role%20of%20clinical%20pharmacist%20in%20the%20management%20of%20type%20II%20diabetes%20mellitus%20and%20its%20outcomes.%202014%3B(3)%3A7.
https://scholar.google.com/scholar?q=Pawar%20S.%2C%20Lokhande%20K.D.%2C%20Padma%20S.%2C%20Diwan%20A.Effect%20of%20pharmacist%20mediated%20patient%20counseling%20in%20hypertensive%20patients%20in%20terms%20of%20knowledge%2C%20compliance%20and%20lifestyle%20modification.%206(4)%3A5.
https://doi.org/10.1001/jamainternmed.2013.12944
https://www.scopus.com/inward/record.url?eid=2-s2.0-84893607967&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Multifaceted%20intervention%20to%20improve%20medication%20adherence%20and%20secondary%20prevention%20measures%20after%20acute%20coronary%20syndrome%20hospital%20discharge%3A%20a%20randomized%20clinical%20trial&publication_year=2014&author=P.M.%20Ho&author=A.%20Lamvbert-Kerzner&author=E.P.%20Carey&author=I.E.%20Fahdi&author=C.L.%20Bryson&author=S.D.%20Melnyk
https://doi.org/10.1177/8755122514551756
https://www.scopus.com/inward/record.url?eid=2-s2.0-84955474471&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Impact%20of%20clinical%20pharmacist%20interventions%20on%2030-day%20readmission%20rate%20in%20hospitalized%20patients%20with%20acute%20myocardial%20infarction&publication_year=2015&author=N.M.%20Gasbarro&author=K.H.%20Eginger&author=C.%20Street


2/1/24, 2:27 PM The Effects of Clinical Pharmacist Education on Lifestyle Modifications of Postmyocardial Infarction Patients in South India: A Prosp…

https://www.sciencedirect.com/science/article/pii/S0011393X20300035 17/18

27

CrossRef View in Scopus Google Scholar

N. Zerafa, M. Zarb Adami, J. Galea

Impact of drugs counseling by an undergraduate pharmacist on cardiac surgical

patient's compliance to medicines

Pharm Pract, 9 (3) (2011), pp. 156-161

View in Scopus Google Scholar

Cited by (7)

Interventions Targeted to Address Social Determinants of Health in Ischemic Heart Disease:

A Sex- and Gender-Oriented Scoping Review

2022, Canadian Journal of Cardiology

Show abstract

Non-pharmacological Interventions for Tobacco Cessation in India: A Systematic Review

and Network Meta-analysis

2023, Nicotine and Tobacco Research

Perceptions on continuity of Cardiovascular patient care by Institutional and Community

Pharmacists

2023, Research Journal of Pharmacy and Technology

Developing a post-myocardial infarction medicines optimisation clinic: Core competencies

for upskilling pharmacists and initial patient feedback

2023, BMJ Open Quality

Interventions to promote medication adherence for chronic diseases in India: a systematic

review

2023, Frontiers in Public Health

Medication adherence interventions for cardiovascular disease in low-and middle-income

countries: A systematic review

2021, Patient Preference and Adherence

View all citing articles on Scopus

https://doi.org/10.18553/jmcp.2014.20.10.1036
https://www.scopus.com/inward/record.url?eid=2-s2.0-84926334962&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20an%20outpatient%20pharmacy%20clinical%20services%20program%20on%20adherence%20and%20clinical%20outcomes%20among%20patients%20with%20diabetes%20andor%20coronary%20artery%20disease&publication_year=2014&author=M.M.%20Spence&author=A.F.%20Makarem&author=S.L.%20Reyes&author=L.L.%20Rosa&author=Oyekan%20E.A.%20Nguyen
https://www.scopus.com/inward/record.url?eid=2-s2.0-80052907393&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Impact%20of%20drugs%20counseling%20by%20an%20undergraduate%20pharmacist%20on%20cardiac%20surgical%20patients%20compliance%20to%20medicines&publication_year=2011&author=N.%20Zerafa&author=M.%20Zarb%20Adami&author=J.%20Galea
https://www.sciencedirect.com/science/article/pii/S0828282X22004056
https://doi.org/10.1093/ntr/ntad076
https://doi.org/10.52711/0974-360X.2023.00558
https://doi.org/10.1136/bmjoq-2022-002152
https://doi.org/10.3389/fpubh.2023.1194919
https://doi.org/10.2147/PPA.S296280
http://www.scopus.com/scopus/inward/citedby.url?partnerID=10&rel=3.0.0&eid=2-s2.0-85079847490&md5=9dfba391e2a7b2d8f9697c3d5ac92855


2/1/24, 2:27 PM The Effects of Clinical Pharmacist Education on Lifestyle Modifications of Postmyocardial Infarction Patients in South India: A Prosp…

https://www.sciencedirect.com/science/article/pii/S0011393X20300035 18/18

© 2020 Published by Elsevier Inc.

All content on this site: Copyright © 2024 Elsevier B.V., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar

technologies. For all open access content, the Creative Commons licensing terms apply.

https://www.elsevier.com/
https://www.relx.com/

