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Abstract—Patient who had myocardial infraction have a risk of recurrent 

myocardial infraction. Secondary prevention including antiplatelet, beta-

blocker, statin, ACE inhibitor/ARB aims to prevent recurrent myocardial infarc-

tion. This study aimed to find the influence of secondary prevention and risk 

factors on the occurrence of recurrent myocardial infraction. This research was 

conducted with a quantitative and case control retrospectively. The subjects 

were 80 respondents consisting of 40 respondents in case group and 40 re-

spondents in control group patients. Data were analyzed using bivariate analysis 

of chi square test followed by multivariate analysis of logistic regression. Rate 

of recurrent myocardial infarction (MI) with antiplatelet therapy decreased from 

64.3% to 34.2%, with beta-blocker therapy decreased from 57.7% to 35.7%, 

with statin therapy decreased from 65.9% to 30.5%, with ACE inhibitor/ARB 

therapy decreased from 65.9% to 30.5%, with a combination of fourth therapy 

reduced from 57.4% to 34.6%. Chi square test showed that there was a statisti-

cally significant relationship between antiplatelet therapy (p = 0.007), statin 

therapy (p = 0.002), ACE inhibitor / ARB therapy (p = 0.002), family history (p 

= 0.011) and adherence (p = 0.007) to recurrent MI. While multivariate analysis 

of logistic regression showed that the variables influencing the incidence of re-

current myocardial infarction were did not use antiplatelet therapy (P = 0,005; 

OR= 4.006) and statin therapy (P = 0,029; OR= 3.111). The secondary preven-

tion reduced the incident of recurrent myocardial infarction. 

Keywords—Risk Factor, Recurrent Myocardial Infraction, Compliance, Sec-

ondary Prevention 

1 Introduction 

Acute Coronary Syndrome (ACS) is an acute clinical manifestation of Coronary 

Heart Disease (CHD) which has a risk of serious complications and death [1]. Acute 

Coronary Syndrome (ACS) is a term used to describe a condition of disease processes 
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that include unstable angina pectoris (unstable angina / UA), non-Q wave myocardial 

infarction or myocardial infarction without ST segment elevation (Non-ST elevation 

myocardial infarction / NSTEMI), and Q-wave myocardial infarction or myocardial 

infarction with ST elevation myocardial infarction (STEMI) (Ministry of Health of the 

Republic of Indonesia, 2008). 

Myocardial infarction is a clinical syndrome caused by coronary artery occlusion 

resulting in disruption of blood flow to the heart which causes heart muscle cells in 

the area of the dead artery supply. Blood flow in blood vessels stops after acute coro-

nary obstruction, except for a small amount of collateral flow from the blood vessels. 

The area of the surrounding muscle that does not get very little blood flow or flow can 

not maintain heart function, so it is said to be infarcted [2]. 

Based on data from the study of the ARIC (Atherosclerosis Risk in Communities 

study) and CHS (Cardiovascular Health Study) from NHLBI (National Heart, Lung 

and Blood Institute) (2011) of 785,000 Americans experienced the first acute myocar-

dial attack and experienced recurrent myocardial infarction of 470,000 people [3]. 

Patients who have a history of myocardial infarction should receive useful treatment 

to reduce the risk of ongoing myocardial infarction or other manifestations of vascular 

disease, this is known as secondary prevention NICE[4]. The main objective of sec-

ondary prevention after myocardial infarction is to reduce the recurrence or recurrence 

of myocardial infarction, reduce morbidity and mortality and improve quality of life 

[5]. Risk factors that cause myocardial infarction include lipid abnormalities (49.2%); 

smoke (35.7%); history of hypertension (17.9%); diabetes (9.9%); obesity (20.1%); 

alcohol consumption (6.7%); and low physical activity (12.2%) [6]. 

The treatments used to prevent recurrent myocardial infarction are antiplatelet, 

ACE inhibitors / ARBs, beta-blockers, and statins [4, 7]. However, the reality in the 

field of patients who survived myocardial infarction had a risk of experiencing recur-

rent events and the risk of death was at least 5-6 times greater than patients who had 

no history of CHD [8]. It is necessary to study the effect of secondary prevention and 

risk factors on the incidence of recurrent myocardial infarction in patients with acute 

coronary syndrome 

2 Methods  

This study was a case control study with retrospective data collection. Sample was 

divided into two groups, namely the case group and the control group. The case group 

was an acute coronary syndrome patient who had recurrent myocardial infarction and 

the control group was an acute coronary syndrome patient who was diagnosed with a 

myocardial infarction but had never experienced recurrent myocardial infarction.  

Before commencement of the study, approval was obtained from Health Research 

Ethics Committee of Dr. Moewardi Surakarta/School of Medicine Sebelas Maret 

University number 287/III/HREC/2018. Sampling was done with a case ratio: control 

= 1: 1. Samples were taken using consecutive sampling method. Subjects who came 

during the April-May 2018 period and fulfilled the inclusion and exclusion criteria 
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were determined as case groups and control groups until the number of samples was 

met [9]. 

The inclusion criteria for the case group were patients with a diagnosis of acute 

coronary syndrome who had recurrent myocardial infarction after the first myocardial 

infarction. The inclusion criteria for the control group were patients with a diagnosis 

of acute coronary syndrome who had experienced myocardial infarction first and did 

not experience recurrent myocardial infarction. Exclusion criteria in this study were 

pregnant patients. 

The independent variables in this study were antiplatelet therapy, beta blocker ther-

apy, statin therapy, ACE inhibitor / ARB therapy, a combination of 4 therapies (an-

tiplatelet, beta blockers, statins and ACE inhibitors / ARB), family history, age, sex, 

body mass index , smoking history, history of drinking alcohol, low physical activity, 

history of hypertension, systolic pressure, diastolic pressure, history of hyperlipidem-

ia, total cholesterol levels, history of diabetes mellitus, blood sugar levels, and com-

pliance. While the dependent variable in this study was the incidence of recurrent 

myocardial infarction. 

In this study respondents were categorized as not using secondary prevention if the 

respondent was not given secondary prevention after the first myocardial infarction 

and the respondent was given secondary prevention after the first myocardial infarc-

tion but was not obedient in using it. While respondents who were categorized using 

secondary prevention were respondents who were given secondary prevention after 

the first myocardial infarction and were obedient in using it. 

Primary data were obtained from interviews with patients about adherence to sec-

ondary preventive therapy and patient social history. Patient compliance was assessed 

using the MARS-5 questionnaire which previously tested the validity and reliability of 

the questionnaire. Validity and reliability tests were performed on 30 acute coronary 

syndrome patients who were diagnosed with acute coronary syndrome and had expe-

rienced myocardial infarction. The MARS-5 compliance questionnaire consists of 5 

questions, namely: 

1. I forgot to take my medication 

2. I changed the dosage of my medication 

3. I stopped taking the medicine for some time 

4. I passed the schedule of taking my medication 1 or more times 1 day 

5. I take less medication than the rules stated 

Each question has a score level for each answer (1 = always, 2 = often, 3 = some-

times, 4 = rare, and 5 = never). The value of compliance can be interpreted with high 

compliance with the total value of MARS score 25, moderate compliance with the 

total value of MARS score 6-24, and low compliance with a total value of MARS 1-5 

scores [10]. Compliance assessment is measured using Medication Adherence Rating 

Scale-5 (MARS-5), respondents are said to be disobedient if the results of the compli-

ance questionnaire fall into the category of moderate compliance and low compliance, 

while respondents are said to be compliant if the results of the compliance question-

naire fall into the high compliance category. The results obtained r count five ques-

tions were 0.627; 0,659; 0,378, 0,819; and 0.659 and it was declared valid because r 
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count was greater than r table which was 0.361. Cronbach's Alpha was 0.604, so the 

MARS-5 questionnaire in this study was reliable. Questionnaires are said to be relia-

ble if the alpha value is at least 0.6 [11].  

Secondary data were obtained from patients' medical records which included pa-

tient characteristics data, history of ilness, history of secondary preventive treatment 

(antiplatelet therapy, beta-blocker therapy, statin therapy, ACE inhibitor / ARB thera-

py and a combination of the four therapies) and objective data on patients including 

pressure systolic blood, diastolic blood pressure, blood sugar levels, and total choles-

terol levels. The study was conducted on 80 respondents consisting of 40 respondents 

in the case group and 40 respondents in the control group. 

Data were analyzed by chi square test and logistic regression. Chi square test was 

used to analyze the relationship between secondary preventive therapy and factors 

associated with the incidence of recurrent myocardial infarction in the case group and 

control group. While logistic regression test was used to analyze the effect of several 

variables on the incidence of recurrent myocardial infarction. 

3 Results 

Compliance in treatment is an important thing that must be done by patients with a 

diagnosis of myocardial infarction. It aims to prevent recurrent attacks and sudden 

death [12]. The description of compliance with acute coronary syndrome patients can 

be seen in table 1. 

Table 1.  Patients’ Adherence Level  

 

The results of bivariate statistical analysis using the chi square test the relationship 

between secondary prevention and risk factors with the incidence of recurrent myo-

cardial infarction can be seen in tables 2 and 3. From the results of the chi square test 

showed that there were 6 variables that were statistically significant with p <0.05, 

namely : antiplatelet (p = 0.007), statin (p = 0.002), ACE inhibitor / ARB (p = 0.002), 

family history (p = 0.011) and adherence (p = 0.007). 

Furthermore, to determine the effect of several variables with the incidence of re-

current myocardial infarction, multivariate logistic regression tests were carried out. 

From the results of the bivariate test, variables that have a p value of < 0.25 meet the 

requirements of the multivariate test. There were 10 variables that met the multivari-

ate test, consist of antiplatelet therapy (p = 0.007), blocker beta therapy (p = 0.061), 

statin therapy (p = 0.002), ACE inhibitor / ARB therapy (p = 0.002), 4 combination 

therapy (p = 0.056), family history (p = 0.011), low physical activity (p = 0.175), 

GDS level (p = 0.160) and compliance (p = 0.007). 

 Case Control 

 n = 40 % n = 40 % 

High adherence 12 30 25 62,5 

Moderate adherence 28 70 15 37,5 

Low adherence 0 0 0 0 
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The results of multivariate logistic regression analysis, from 10 variables there are 

2 variables that most influence the incidence of recurrent myocardial infarction that is 

not using antiplatelet therapy (P = 0.005; OR = 4.066) and not using statin therapy (P 

= 0.029; OR = 3.111) . The results of multivariate logistic regression analysis can be 

seen in table 4. 

Table 2.  Relationship of Secondary Prevention on Recurrent Miocard Infark and Presentage of 

Recurrent Miocard Infark 

N

o 

Variable Case Control 

P 
Odds 

Ratio 

95% 

Confidence 

Interval 

% Recur-

rent MI n=40 % n=40 % 

1 Antiplatelet 

 No  27 67,5 15 37,5 
0,007* 3,462 

1,379 ± 

8,691 

64,3 

 Yes 13 32,5 25 62,5 34,2 

2 Beta bloker 

 No 30 75 22 55 
0,061 2,454 

0,950 ± 

6,339 

57,7 

 Yes 10 25 18 45 35,7 

3 Statin 

 No 28 70 15 37,5 
0,002* 4,394 

1,709 ± 

11,295 

65,9 

 Yes 12 30 25 62,5 30,5 

4 ACE Inhibitor/ARB 

 No 28 70 15 37,5 
0,002* 4,394 

1,709 ± 

11,295 

65,9 

 Yes 12 30 25 62,5 30,5 

5 4 Combinations 

 No 31 77,5 23 57,5 
0,056 2,546 

0,964 ± 

6,726 

57,4 

 Yes 9 22,5 17 42,5 34,6 

*Statistical significance 

Table 3.  Relationship Patients’ Demography and Risk Factors to Recurrent MI 

No Variable Case Control P Odds 

Ratio 

95% Confi-

dence Interval 

n=40 % n=40 %    

1. Family History 

 Yes 20 50 9 22,5 
0,011* 3,444 1,310 ± 9,058 

 No 20 50 31 77,5 

2. ≥ 60-year-old 

 Yes 19 47,5 28 45 
0,370 0,387 0,277 ± 1,616 

 No 21 52,5 12 55 

3. Sex 

 Man 31 77,5 28 70 
0,446 1,476 0,541 ± 4,029 

 Women 9 22,5 12 30 

4. BMI ≥ 30 kg/m2 

 Yes 1 2,5 4 10 
0,359 0,230 0,025 ± 2,163 

 No 39 97,5 36 90 

5. Cigarrete smoking 

 Yes  26 65 26 65 
0,264 1 0,399 ± 2,506 

 No 14 35 14 35 

6. Alcohol consumption 

 Yes  10 25 6 15 
0,402 1,889 0,613 ± 5,818 

 No 30 75 34 85 

7. Inactivity 
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 Yes  20 50 26 65 0,175 0,538 0,219 ± 1,322 

 No 20 50 14 35 

8. History of hypertension 

 Yes 15 37,5 26 65 1 0,323 0,404 ± 2,473 

 No 25 62,5 14 35 

 Systolik ≥ 140mmHg 

 Yes  14 35 15 37,5 0,816 0,897 0,360 ± 2,234 

 No 26 65 25 62,5 

 Dyastolik ≥ 90mmHg 

 Yes  10 25 14 35 0,329 0,619 0,235 ± 1,627 

 No 30 75 26 65 

9. History of Hiperlipidemia 

 Yes 12 30 6 15 0,478 2,429 0,281 ± 1,812 

 No 28 70 34 85 

 Total Cholesterol ≥ 200mg/dL 

 Yes  9 21,5 13 32,5 0,317 0,603 0,223 ± 1,630 

 No 31 78,5 27 67,5 

10. History of DM Diabetes 

 Yes 11 27,5 26 65 1 0,204 0,375 ± 2,669 

 No 29 72,5 14 35 

 Blood Glucose ≥ 140mg/dL 

 Yes  11 27,5 17 42,5 0,160 0,513 0,201 ± 1,308 

 No 29 72,5 23 57,5 

11. Compliance 

 No 29 70 15 37,5 0,007* 3,500 1,386 ± 8,835 

 Yes 11 30 25 62,5 

*Statistical significance 

Table 4.  Variables that Influence on Recurrent MI based on Logistic Regression Analyze 

Variable Koefisien P Odds Ratio 95% Confidence Interval 

Do not use antiplatelet therapy 1,403 0,005* 4,066 1,534 ± 10,778 

Do not use statin therapy 1,135 0,029* 3,111 1,121 ± 8,631 

*Statistical significance 

4 Discussion 

The results of the bivariate chi square test showed that not using antiplatelet thera-

py after the first myocardial infarction had a significant relationship to the incidence 

of recurrent myocardial infarction with p = 0.007 and patients who did not use an-

tiplatelet therapy had a risk of recurrent myocardial infarction of 3,462 times com-

pared with patients who used antiplatelet therapy after the first myocardial infarction. 

The incidence in patients experiencing recurrent myocardial infarction without an-

tiplatelet therapy was 64.3%, whereas in patients taking antiplatelet therapy decreased 

to 34.2%. Based on the results of multivariate tests not using antiplatelet therapy also 

affect the incidence of recurrent myocardial infarction, with a value of p = 0.005 and a 

risk of experiencing recurrent myocardial infarction of 4.066 times compared with 

patients who use antiplatelet therapy after the first myocardial infarction. 
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Myocardial infarction occurs due to occlusion or blockage in the coronary arteries 

thereby inhibiting blood flow in the heart, resulting in an imbalance between oxygen 

supply and oxygen demand [2]. Antiplatelet is needed to reduce platelet aggregation 

in the bloodstream to reduce the occurrence of blockages in the coronary arteries. 

Antiplatelet is a drug that must be routinely given after myocardial infarction [13]. 

Low-dose aspirin (75-100 mg) is a recommendation for the prevention of recurrent 

myocardial infarction [7]. For non-STEMI patients aspirin and clopidogrel should be 

given for 12 months [14]. Whereas for STEMI patients given a combination of aspirin 

and clopidogrel for a little over 2 weeks COMMIT[15]. 

Thromboxane A2 can cause vasoconstriction and induce platelet formation. Aspirin 

works by reducing platelet aggregation through stimulation thrombogenic by inhibit-

ing the cyclooxygenase enzyme reaction on platelets and blocking the conversion of 

arachidonic acid to thromboxane A2 [16]. Clopidogrel is a derivative of thienopyridin 

which can inhibit adenosine 5-diphospate binding to platelet receptors, thus prevent-

ing platelet formation [17]. 

Based on the Antiplatelet Trialists' Collaboration [18] study, aspirin significantly 

reduced the incidence of recurrent myocardial infarction compared with placebo with 

an ARR value of 3.8% (NNT = 26). The incidence of recurrent myocardial infarction 

in administration of clopidogrel was 9.2% compared with placebo administration of 

10.1% with a value of p = 0.002 [15]. The combination of aspirin and clopidogrel 

shows a reduced risk of recurrent myocardial infarction compared to aspirin alone at 

2.1% ARR (NNT = 48) [14]. Antiplatelet therapy is a standard combination of aspirin 

and clopidogrel, producing better results than aspirin alone. Research shows that 

P2YI2 inhibitor activity in clopidogrel increases when combined with aspirin [4]. 

The results of the bivariate chi square test showed that not using statin therapy after 

the first myocardial infarction had a significant relationship to the incidence of recur-

rent myocardial infarction with p value 0.002 and a risk of recurrent myocardial in-

farction of 4.394 times compared with patients using statin therapy after the first my-

ocardial infarction . The incidence of patients with recurrent myocardial infarction 

without statin therapy was 65.9%, whereas in patients taking statin therapy decreased 

to 30.5%. Based on the results of the multivariate test did not use statin therapy affect 

the incidence of recurrent myocardial infarction, with a value of p = 0.029 and have a 

risk of recurrent myocardial infarction of 3.111 times compared with patients using 

statin therapy after the first myocardial infarction. 

The use of statins as secondary preventive therapy can reduce risk of recurrent my-

ocardial infarction [19]. Mechanisme statins reduce the synthesis of cholesterol in the 

liver which works competitively by inhibiting the activity of HMG-CoA reductase. 

Decreased intracellular cholesterol concentration induces Low Density Lipoprotein 

Receptors (LDLR) on the surface of hepatocyte cells, resulting in increased extraction 

of LDL cholesterol from the blood and decreased LDL and Apo B concentrations 

containing lipoproteins including particles containing only TG [20]. Cholesterol is a 

fatty substance synthesized in the heart and needed by the body, cholesterol levels in 

the blood when excessive will cause blockage problems in the blood vessels of the 

brain and heart [21]. The presence of blockages in the heart arteries causes blood flow 

to the heart to be obstructed so that the heart muscle cells do not get a blood supply 
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causing the heart muscle to not maintain heart function, this event is called myocardi-

al infarction [2]. Statin administration is expected to prevent blockages in the heart 

arteries to avoid the occurrence of myocardial infarction. The results of Malaeny's 

[22] research showed that high total cholesterol levels had a 9.2 times greater chance 

of developing coronary heart disease with a value of p = 0.004. 

Studies show that in a hospital treatment patients with statin intolerance have an 

increased risk of recurrent myocardial infarction compared to those who consume 

statins with high adherence [23]. A study in the department of US veterans placed 

statins as secondary prevention which had the greatest intensity in reducing the inci-

dence of recurrent myocardial infarction [24]. 

5 Conclusion 

Secondary prevention including antiplatelet therapy and statin therapy has the ef-

fect of reducing the incidence of recurrent myocardial infarction. The results showed 

that the administration of secondary preventive therapy reduced the incidence of re-

current myocardial infarction. The incidence of recurrent myocardial infarction with 

antiplatelet administration dropped from 64.3% to 34.2%; with the administration of 

beta blockers dropped from 57.7% to 35.7%; statin administration dropped from 

65.9% to 30.5%; with ACE Inhibitor / ARB giving down from 65.9% to 30.5%; with 

the combination of 4 therapies decreased from 57.4% to 34.6%. From the results of 

the chi square test showed that there were 6 variables that were statistically significant 

with p <0.05, namely : antiplatelet (p = 0.007), statin (p = 0.002), ACE inhibitor / 

ARB (p = 0.002), family history (p = 0.011) and adherence (p = 0.007). The results of 

multivariate logistic regression analysis showed that the variables influencing the 

incidence of recurrent myocardial infarction were not using antiplatelet therapy (P = 

0.005; OR = 4.066) and statin therapy (P = 0.029; OR = 3.111). This shows that pa-

tients who do not take antiplatelet therapy after the first myocardial infarction have a 

risk of recurrent 4.066 times myocardial infarction compared with patients taking 

antiplatelet therapy after the first myocardial infarction and not using statin therapy 

after the first myocardial infarction has a risk of recurrent myocardial infarction 3,111 

times compared with patients taking statin therapy after the first myocardial infarc-

tion. 

6 Abbreviations 

ACS: Acute Coroary Syndromes 

BMI: Body Mass Index 

MI: Miocard Infarc 
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