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Abstract 
Background: Medication compliance following percutaneous coronary intervention (PCI) 

is essential for preventing recurrent cardiovascular events and improving long-term 

outcomes. However, non-compliance remains a major challenge, particularly in low- and 

middle-income populations where socioeconomic barriers may limit access to long-term 

therapy. 

Objective: To determine medication compliance among Sehat Sahulat insured patients 

after PCI and evaluate factors associated with medication compliance in a tertiary care 

hospital in Peshawar. 

Methodology: This descriptive cross-sectional study was conducted at the Peshawar 

Institute of Cardiology from 1st October 2025 to 31st December 2025. A total of 310 patients 

aged 19–75 years who had undergone PCI within the previous one to three months under 

the Sehat Sahulat program were recruited through non-probability consecutive sampling. 

Medication compliance was assessed using the validated 4-item Morisky Medication 

Compliance Scale (MMAS-4). Demographic and clinical characteristics including age, 

gender, educational status, socioeconomic status, and family history of coronary artery 

disease (CAD)/PCI were recorded. 

Results: The mean age of participants was 56.70±8.49 years, and most were male (85.16%). 

Overall medication compliance was observed in only 80 (25.81%) participants, while 230 

(74.19%) were non-adherent. Educational status showed a significant association with 

compliance in univariable analysis (OR=0.52, p=0.02) but lost significance after adjustment 

(aOR=0.43, p=0.73). Participants in the medium socioeconomic group demonstrated 

significantly lower odds of compliance in both univariable and multivariable analyses 

(p<0.001). Family history of PCI/CAD was not independently associated with compliance 

after adjustment. 

Conclusion: Medication compliance among Sehat Sahulat insured patients following PCI 

was considerably low. Socioeconomic status significantly influenced compliance, 

highlighting the need for targeted interventions to improve long-term medication 

compliance and cardiovascular outcomes. 
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Introduction 
Coronary artery disease (CAD) is one of the leading causes 

of morbidity and mortality worldwide and represents a 

major public health challenge due to its increasing 

prevalence and economic burden on healthcare systems [1]. 

Cardiovascular diseases account for a substantial 

proportion of global deaths, with CAD contributing nearly 

half of cardiovascular-related mortality worldwide [2]. CAD 

encompasses a spectrum of clinical conditions including 

stable angina, unstable angina, myocardial infarction, and 

sudden cardiac death, all primarily resulting from 

progressive atherosclerotic narrowing of the coronary 

arteries [3]. Although CAD predominantly affects middle-

aged and elderly individuals, early-onset disease is 

increasingly being reported among younger populations 

with multiple cardiovascular risk factors such as diabetes, 

hypertension, obesity, smoking, and dyslipidemia [4]. 

Importantly, modification of cardiovascular risk factors and 

compliance to evidence-based medical therapy can 

substantially reduce morbidity, mortality, and recurrence of 

cardiovascular  events  among  patients diagnosed with 

CAD [5]. 

 

Acute myocardial infarction (MI), one of the most severe 

manifestations of CAD, occurs due to sudden obstruction 

of coronary blood flow resulting in myocardial ischemia and 

necrosis [6]. Clinical manifestations commonly include chest 

pain, shortness of breath, sweating, nausea, and 

hemodynamic instability. Based on electrocardiographic 

findings, acute MI is broadly categorized into ST-segment 

elevation myocardial infarction (STEMI) and non-ST-

segment elevation myocardial infarction (NSTEMI) [7]. 

Percutaneous coronary intervention (PCI) has emerged as 

one of the most effective and commonly performed 

revascularization procedures for the treatment of 

obstructive coronary artery disease and acute coronary 

syndromes. Despite technological advancements and 

improved procedural outcomes, the long-term success of 

PCI depends heavily on compliance to prescribed 

pharmacological therapy after intervention [8]. 

 
Patients undergoing PCI are commonly prescribed multiple 

cardiovascular medications including antiplatelet agents, 

statins, beta-blockers, anticoagulants, and antihypertensive 

drugs to prevent stent thrombosis, recurrent ischemic 

events, and disease progression [8]. Compliance to these 

medications is essential for symptom control, reduction in 

cardiovascular complications, improved quality of life, and 

long-term survival. However, medication non-compliance 

remains a major challenge globally and is influenced by 

numerous factors including socioeconomic status, 

depression, educational level, medication affordability, 

health literacy, treatment complexity, and access to 

healthcare services [9]. Previous studies have demonstrated 

that poor medication compliance after PCI is associated 

with adverse cardiovascular outcomes, recurrent 

hospitalization, increased healthcare expenditures, and 

mortality [10]. A study conducted in Iran reported that 

approximately 72% of patients remained adherent to 

medications following PCI [11], whereas several other 

studies from low- and middle-income settings have 

reported considerably lower compliance rates due to 

financial and healthcare access barriers. 

 

Medication compliance is particularly important in 

resource-limited settings such as Pakistan, where 

healthcare inequalities, financial limitations, and inadequate 

long-term follow-up may negatively affect cardiovascular 

outcomes. The Sehat Sahulat Program is a relatively recent 

healthcare initiative launched in Khyber Pakhtunkhwa to 

facilitate access to healthcare services for low- and middle-

income families through government-supported health 

insurance coverage. Although the program significantly 

improves access to hospital-based interventions such as 

PCI, long-term medication costs after discharge are not 

comprehensively covered, potentially affecting continuity of 

therapy and compliance among vulnerable populations. 

Limited evidence is currently available regarding 

medication compliance among Sehat Sahulat insured 

patients after PCI, particularly in tertiary care settings of 

Pakistan. 

 

Understanding the prevalence of medication non-

compliance and identifying associated socioeconomic and 

demographic determinants are essential for designing 

targeted interventions and healthcare policies aimed at 

improving long-term cardiovascular outcomes. Therefore, 

the present study was conducted to determine medication 

compliance among Sehat Sahulat insured patients 

following PCI in a tertiary care hospital in Peshawar and to 

evaluate factors associated with medication compliance in 

this population. 

 

Methodology 
 

Study Design 
This descriptive cross-sectional study was conducted to 

assess medication compliance among Sehat Sahulat 

insured patients after undergoing percutaneous coronary 

intervention (PCI) at a tertiary care hospital in Peshawar. The 

study was carried out at the Peshawar Institute of 

Cardiology over a three-month period from 1st October 

2025 to 31st December 2025 using a non-probability 
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consecutive sampling technique. The study was designed to 

evaluate the prevalence of medication compliance and to 

identify demographic and socioeconomic factors 

associated with compliance among post-PCI patients 

enrolled under the Sehat Sahulat insurance program. 

 

Ethics 
Ethical approval for the study was obtained from the 

Advanced Studies and Research Board (ASRB) and the 

Ethical Board of Khyber Medical University. Subsequently, 

permission was granted by the hospital Ethical Review 

Committee under reference number ERC/11/09/152 dated 

15th September 2025. All participants were informed in 

detail about the objectives and procedures of the study, 

and written informed consent was obtained prior to 

participation. Confidentiality and privacy of participant 

information were strictly maintained throughout the study 

process in accordance with ethical research principles. 

 

Setting 
The study was conducted at the cardiology outpatient 

department (OPD) of the Peshawar Institute of Cardiology, 

a tertiary care hospital serving a large population of patients 

with cardiovascular diseases in Khyber Pakhtunkhwa, 

Pakistan. The hospital receives patients enrolled under the 

Sehat Sahulat program, which provides healthcare support 

to low- and middle-income families through both public 

and private healthcare facilities. The OPD setting allowed 

recruitment of patients presenting for routine follow-up 

after PCI procedures. 

 

Participants 
The study included patients of either gender aged between 

19 and 75 years who had undergone PCI within the previous 

one to three months under the Sehat Sahulat program and 

were attending follow-up visits at the cardiology OPD. The 

selected post-PCI duration represented a clinically 

important period associated with increased risk of stent 

thrombosis and medication discontinuation. Patients with 

documented contraindications to continuation of dual 

antiplatelet therapy were excluded from the study. 

Exclusion criteria included severe bleeding risk such as 

thrombocytopenia, active peptic ulcer disease, severe 

coagulopathy, advanced renal or hepatic failure, previous 

hemorrhagic cerebrovascular accident, physician-advised 

discontinuation of antiplatelet therapy, and dementia or 

Alzheimer’s disease that could impair informed 

participation or medication compliance. Detailed clinical 

history and relevant examinations were conducted for all 

participants fulfilling the inclusion criteria. 

 

 

Variables 
The primary outcome variable of the study was medication 

compliance following PCI. Independent variables included 

demographic and clinical characteristics such as age, 

gender, educational status, socioeconomic status, and 

family history of coronary artery disease (CAD) or PCI. 

Additional variables related to medication-taking behavior 

included forgetfulness, carelessness in taking medications, 

discontinuation of medications after symptom 

improvement, discontinuation after adverse feelings 

following medication intake, and financial ability to 

purchase medications regularly. 

 

Data Sources/Measurement 
Data were collected using a structured questionnaire and 

patient interviews conducted during follow-up visits. 

Demographic and clinical information including age, 

gender, educational level, socioeconomic level, and family 

history of CAD/PCI were recorded. Medication compliance 

was assessed using the validated 4-item Morisky 

Medication Compliance Scale (MMAS-4).  

 

The MMAS-4 evaluated four domains including 

forgetfulness, carelessness, stopping medication when 

feeling better, and stopping medication when feeling 

worse. Responses were recorded in a dichotomous yes/no 

format, with each “yes” response assigned a score of 1 and 

each “no” response assigned a score of 0, resulting in a 

cumulative score ranging from 0 to 4. Participants scoring 

0 were categorized as adherent, whereas those scoring ≥1 

were considered non-adherent according to previously 

established MMAS-4 methodology [11]. 

 

In addition to the standard MMAS-4 items, one 

supplementary question regarding affordability of 

medications was included to assess financial barriers 

affecting medication continuation. This additional question 

was analyzed descriptively and was not incorporated into 

the original MMAS-4 scoring structure. The questionnaire 

was translated into Urdu and Pashto to improve participant 

understanding and accessibility. Prior to data collection, the 

translated instrument was pilot tested in a similar patient 

population and demonstrated acceptable internal 

consistency with a Cronbach’s alpha value of 0.78. 

 

Bias 
Several measures were implemented to minimize potential 

bias and confounding. Selection bias was reduced by 

applying predefined inclusion and exclusion criteria 

consistently across all participants. Information bias was 

minimized through the use of a validated medication 

compliance assessment tool (MMAS-4) and standardized 
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interview procedures. Translation of the questionnaire into 

local languages further improved comprehension and 

reduced response inaccuracies. Pilot testing ensured the 

reliability and cultural appropriateness of the questionnaire. 

Confounding variables were addressed through 

stratification and multivariable logistic regression analysis 

during statistical evaluation. 

 

Study Size 
The sample size was calculated using a 95% confidence 

level and a 5% margin of error based on a previously 

reported medication compliance prevalence of 72% among 

patients undergoing coronary angioplasty for prevention of 

disease recurrence [11]. Using these assumptions, the final 

calculated sample size was 310 participants. 

 

Quantitative Variables 
Continuous quantitative variables included participant age, 

which was summarized using mean and standard deviation 

(SD). Categorical variables included gender, educational 

status, socioeconomic status, family history of PCI/CAD, and 

medication compliance status. Educational level and 

socioeconomic status were categorized into predefined 

groups for comparative analysis. Medication compliance 

was categorized dichotomously into adherent and non-

adherent groups based on MMAS-4 scoring criteria. 

 

Statistical Methods 
Data analysis was performed using R software version 4.33. 

Continuous variables such as age were expressed as mean 

± standard deviation, whereas categorical variables were 

summarized using frequencies and percentages. 

Stratification was performed to evaluate medication 

compliance across demographic and clinical subgroups 

including gender, age categories, educational level, 

socioeconomic status, and family history of PCI/CAD.  

 

Pearson’s chi-square test was applied to assess associations 

between categorical variables and medication compliance. 

Binary logistic regression analysis was conducted to 

estimate odds ratios (ORs) along with 95% confidence 

intervals (CIs) for factors associated with medication 

compliance. Medication compliance served as the 

dependent variable, while age, gender, educational level, 

socioeconomic status, and family history of PCI/CAD were 

included as independent variables in the regression model.  

 

Multivariable analysis was further performed to adjust for 

potential confounding factors. A p-value of ≤0.05 was 

considered statistically significant throughout the analysis. 

Additionally, multicollinearity among independent variables 

was evaluated using variance inflation factors (VIF), and 

model discrimination was assessed using the receiver 

operating characteristic (ROC) curve and area under the 

curve (AUC). 

 

Results 
 

Participants 
A total of 310 participants who had undergone 

percutaneous coronary intervention (PCI) under the Sehat 

Sahulat insurance program within the previous one to three 

months were included in the final analysis. All recruited 

participants fulfilled the predefined inclusion criteria and 

completed the medication compliance assessment. The 

study population consisted predominantly of male 

participants, reflecting the higher burden of coronary artery 

disease among men presenting for PCI in the study setting. 

Participant recruitment and analysis were completed 

without major missing data, allowing inclusion of all 

enrolled patients in the final statistical analysis. 

 

Descriptive Data 
The mean age of the participants was 56.70±8.49 years. 

Most participants were male (n=264, 85.16%), while females 

constituted 46 (14.84%) of the study population. Regarding 

educational status, the majority of participants were 

illiterate (n=191, 61.61%), followed by matric-level education 

in 78 (25.16%) participants. Intermediate education was 

reported in 21 (6.77%) participants, graduate/postgraduate 

education in 17 (5.48%), and only 3 (0.97%) participants had 

higher educational qualifications.  

 

Socioeconomic assessment demonstrated that most 

participants belonged to the poor socioeconomic group 

(n=184, 59.35%), followed by the medium socioeconomic 

group (n=116, 37.42%), whereas only 10 (3.23%) participants 

belonged to the high socioeconomic group. Age 

stratification revealed that the majority of participants were 

between 41–60 years of age (n=204, 65.81%), while 95 

(30.65%) participants were aged ≥61 years, and only 11 

(3.55%) belonged to the 27–40 years age group (Table 1). 

 

A positive family history of coronary artery disease (CAD) 

and PCI was present in 108 (34.84%) participants, whereas 

the remaining participants reported no family history of 

CAD/PCI (Figure 1). 

 

Outcome Data 
Medication compliance was evaluated using the 4-item 

Morisky Medication Compliance Scale (MMAS-4). 

Assessment of individual compliance components 

demonstrated that most participants denied forgetfulness 

in taking medications, with 258 (83.23%) responding “No” 
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and only 52 (16.77%) responding “Yes.” Similarly, 262 

(84.52%) participants reported that they were not careless 

regarding medication intake, whereas 48 (15.48%) admitted 

occasional carelessness. Regarding discontinuation of 

medications after symptom improvement, 272 (87.74%) 

participants denied stopping medication when feeling 

better, while 38 (12.26%) acknowledged this behavior. 

Likewise, 275 (88.71%) participants denied stopping 

medications when they felt worse after taking them, 

whereas 35 (11.29%) reported doing so. 

 

Financial affordability was also explored descriptively, 

revealing that 201 (64.84%) participants had sufficient 

financial resources to purchase medications regularly, while 

109 (35.16%) experienced financial constraints affecting 

medication affordability (Table 2). 

 

Medication compliance was observed in only 80 (25.81%) 

participants, whereas the majority of the study population 

was classified as non-compliant (n=230, 74.19%), indicating 

a high burden of medication non-compliance among post-

PCI patients enrolled under the Sehat Sahulat program 

(Figure 2). 

 

Main Results 
The association between medication compliance and 

demographic or clinical variables is presented in Table 3. 

Gender was not significantly associated with medication 

compliance (p=0.337), with comparable compliance 

patterns observed between males and females. Similarly, 

age group did not demonstrate a statistically significant 

relationship with compliance status (p=0.136). However, 

educational level showed a statistically significant 

association with medication compliance in stratified analysis 

(p=0.028). A greater proportion of compliant participants 

were illiterate compared with literate participants, although 

this finding required further evaluation in multivariable 

analysis. 

 

Socioeconomic status demonstrated a highly significant 

association with medication compliance (p<0.001). 

Participants belonging to the medium socioeconomic 

group exhibited markedly lower compliance rates 

compared with those in the poor socioeconomic group. 

Family history of PCI/CAD was also significantly associated 

with compliance status (p=0.011), with participants having a 

positive family history showing comparatively higher rates 

of non-compliance (Table 3). 

Multicollinearity analysis showed variance inflation factor 

(VIF) values ranging from 1.21 to 2.68 for all independent 

variables, indicating the absence of problematic 

multicollinearity and supporting the stability of the 

regression model. Furthermore, the receiver operating 

characteristic (ROC) curve analysis demonstrated an area 

under the curve (AUC) of 0.79 (95% CI: 0.73–0.85), 

suggesting acceptable to good discriminatory performance 

of the multivariable logistic regression model in 

differentiating compliant from non-compliant participants 

(Figure 3). 

 

Binary logistic regression analysis is summarized in Table 4. 

In univariable analysis, literate participants had significantly 

lower odds of medication compliance compared with 

illiterate participants (OR=0.52, 95% CI: 0.30–0.91, p=0.02). 

However, after adjustment for potential confounders, this 

association lost statistical significance (aOR=0.43, 95% CI: 

0.20–1.93, p=0.73), indicating that educational status was 

not an independent predictor of medication compliance. 

 

Socioeconomic status remained strongly associated with 

medication compliance in both univariable and 

multivariable analyses. Participants in the medium 

socioeconomic group had significantly lower odds of 

compliance compared with the poor socioeconomic group 

in univariable analysis (OR=0.10, 95% CI: 0.04–0.21, p<0.001) 

as well as after adjustment (aOR=0.10, 95% CI: 0.04–0.23, 

p<0.001). Although participants in the high socioeconomic 

group also demonstrated lower compliance, this 

association did not remain statistically significant following 

adjustment, likely due to the small subgroup sample size. 

 

Family history of PCI/CAD was associated with lower 

medication compliance in univariable analysis (OR=0.45, 

95% CI: 0.25–0.80, p=0.008); however, this relationship was 

attenuated after multivariable adjustment and did not 

retain statistical significance (aOR=0.54, 95% CI: 0.27–1.05, 

p=0.076) (Table 4). 
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Table 1: Baseline characteristics of Sehat Sahulat insured patients following percutaneous coronary intervention 
 

Variable Characteristic n (%) 
Gender Female 46 (14.84)  

Male 264 (85.16) 

Educational level Illiterate 191 (61.61)  
Higher education 3 (0.97)  
Intermediate 21 (6.77)  
Graduate/Postgraduate 17 (5.48)  
Matric 78 (25.16) 

Socioeconomic level High 10 (3.23)  
Medium 116 (37.42)  
Poor 184 (59.35) 

Age group (years) 27–40 11 (3.55)  
41–60 204 (65.81)  
≥61 95 (30.65) 

 

 

 

 

 
 
 

Figure 1: Family history of coronary artery disease and percutaneous coronary intervention  
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Table 2: Responses to the Morisky Medication Compliance Scale (MMAS-4) and medication affordability 
 

Medication compliance Characteristic n (%) 

Do you ever forget to take your medicine No 258 (83.23) 

Yes 52 (16.77) 

Are you careless at times about taking your 
medicine 

No 262 (84.52) 

Yes 48 (15.48) 

When you feel better do you sometimes stop 
taking your medicine 

No 272 (87.74) 

Yes 38 (12.26) 

Sometimes if you feel worse when you take your 
medicine do you stop taking it 

No 275 (88.71) 

Yes 35 (11.29) 

Do you have enough money to buy your 
medication regularly 

No 109 (35.16) 

Yes 201 (64.84) 

 

 

 

 

 
 

Figure 2: Frequency of medication compliance and non-compliance among study participants following PCI  
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Table 3: Association between medication compliance and demographic among study participants 
 

Variable Characteristic Compliant n (%) Non-compliant n (%) p-value* 
Gender Female 15 (18.75) 31 (13.48) 0.337  

Male 65 (81.25) 199 (86.52) 
 

Educational level Illiterate 58 (72.50) 133 (57.83) 0.028  
Literate 22 (27.50) 97 (42.17) 

 

Socioeconomic level Poor 72 (90.00) 112 (48.70) <0.001  
High 1 (1.25) 9 (3.91) 

 

 
Medium 7 (8.75) 109 (47.39) 

 

Family history of PCI/CAD Absent 62 (77.50) 140 (60.87) 0.011  
Present 18 (22.50) 90 (39.13) 

 

Age group (years) 27–40 0 (0.00) 11 (4.78) 0.136  
41–60 54 (67.50) 150 (65.22) 

 

 
≥61 26 (32.50) 69 (30.00) 

 

*Pearson's Chi-squared test  

 

 

 

 

 

 
 

Figure 3: Receiver operating characteristic (ROC) curve showing multivariable logistic regression model for 
medication compliance  
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Table 4: Uni and multivariable logistic regression analysis of factors associated with medication compliance  
 

Predictor Characteristics Medication 
compliance n (%) 

Univariable OR (95% CI, 
p-value) 

Multivariable OR (95% 
CI, p-value) 

Educational level Illiterate 58 (30.4) / 133 (69.6) Reference Reference 
 

Literate 22 (18.5) / 97 (81.5) 0.52 (0.30–0.91, p=0.02) 0.43 (0.20–1.93, p=0.73) 

Socioeconomic 
level 

Poor 72 (39.1) / 112 (60.9) Reference Reference 

 
High 1 (10.0) / 9 (90.0) 0.17 (0.02–0.95, p=0.044) 0.16 (0.01–1.61, p=0.198) 

 
Medium 7 (6.0) / 109 (94.0) 0.10 (0.04–0.21, p<0.001) 0.10 (0.04–0.23, p<0.001) 

Family history of 
PCI/CAD 

Absent 62 (30.7) / 140 (69.3) Reference Reference 

 
Present 18 (16.7) / 90 (83.3) 0.45 (0.25–0.80, p=0.008) 0.54 (0.27–1.05, p=0.076) 

*Binary logistic regression  

 

Discussion 
The present study evaluated medication compliance among 

Sehat Sahulat insured patients following percutaneous 

coronary intervention (PCI) in a tertiary care hospital in 

Peshawar. The findings demonstrated a considerably low 

overall medication compliance rate, with only 25.81% of 

participants classified as adherent according to MMAS-4 

criteria. The study further identified socioeconomic status 

as a significant determinant of medication compliance, 

whereas educational status and family history of CAD/PCI 

did not remain independently associated after multivariable 

adjustment. These findings highlight the growing challenge 

of maintaining long-term compliance to cardiovascular 

medications in resource-limited healthcare settings despite 

successful interventional procedures. 

 

Medication compliance is a critical component of secondary 

prevention after PCI because discontinuation or irregular 

use of prescribed medications, particularly dual antiplatelet 

therapy, may increase the risk of stent thrombosis, recurrent 

myocardial infarction, repeat hospitalization, and mortality 

[10]. The World Health Organization defines compliance as 

the extent to which an individual’s behavior corresponds 

with agreed recommendations from a healthcare provider, 

including medication use, lifestyle modification, and dietary 

practices [12]. Non-compliance has been recognized as a 

major public health issue worldwide and is particularly 

concerning among patients with chronic cardiovascular 

conditions requiring prolonged treatment [13]. 

 

In the present study, although most participants denied 

behaviors such as forgetfulness, carelessness, or stopping 

medications when symptoms improved or worsened, the 

overall compliance rate remained low. This finding suggests 

that self-perceived medication-taking behavior may not 

always translate into optimal compliance patterns. Similar 

findings have been reported in previous cardiovascular 

studies where patients expressed awareness regarding the 

importance of medications but failed to maintain consistent 

long-term compliance due to financial, psychological, and 

healthcare-related barriers [10,14]. 

 

The demographic profile of the study population showed 

that most participants were middle-aged or older males, 

which is consistent with the established epidemiology of 

coronary artery disease [15,16]. Previous studies evaluating 

post-PCI compliance have similarly reported male 

predominance among patients undergoing coronary 

interventions [14]. The higher prevalence of CAD among 

older adults may be attributed to cumulative exposure to 

cardiovascular risk factors such as hypertension, diabetes 

mellitus, smoking, dyslipidemia, obesity, sedentary lifestyle, 

and chronic stress over time [17-20]. Additionally, aging 

itself is associated with progressive atherosclerosis and 

increased severity of coronary artery lesions requiring 

invasive intervention [21,22]. 

 

Educational status demonstrated a significant association 

with medication compliance in univariable analysis; 

however, this relationship did not remain statistically 

significant after multivariable adjustment. These findings 

indicate that educational level alone may not independently 

predict compliance behavior. The observed unadjusted 

association may reflect the influence of confounding factors 

including healthcare accessibility, medication affordability, 

health literacy, and social support systems. Similar variability 
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in the relationship between education and medication 

compliance has been reported in previous studies [15,16]. 

While some studies suggest that lower educational levels 

are associated with poor compliance [23,24], others 

indicate that practical understanding of disease 

management and access to healthcare services may be 

more important than formal education itself [16]. Therefore, 

educational interventions should focus not only on literacy 

but also on improving patient counseling, communication, 

and individualized medication understanding. 

 

One of the most important findings of this study was the 

significant association between socioeconomic status and 

medication compliance. Participants belonging to the 

medium socioeconomic group demonstrated significantly 

lower compliance compared with participants in the poor 

socioeconomic group, and this relationship remained 

statistically significant even after adjustment for other 

variables. Financial barriers are widely recognized 

determinants of medication non-compliance, particularly in 

low- and middle-income countries where patients often 

bear out-of-pocket expenses for long-term therapy [17,18]. 

Although the Sehat Sahulat Program provides support for 

hospital-based treatment and interventional procedures, 

long-term medication costs after discharge remain 

inadequately covered. Consequently, patients may 

experience difficulties purchasing expensive cardiovascular 

medications regularly, leading to interrupted treatment and 

poor compliance. 

 

The present findings are supported by previous literature 

demonstrating that socioeconomic deprivation, medication 

cost, transportation difficulties, inadequate follow-up, and 

reduced healthcare access significantly influence 

compliance to chronic cardiovascular therapies [18,19]. 

Interestingly, the lower compliance observed in the medium 

socioeconomic group compared with the poor group may 

reflect complex socioeconomic dynamics, including 

inconsistent healthcare support, variable medication 

affordability, and differing health-seeking behaviors. 

Further qualitative and longitudinal studies may help 

explore these patterns more comprehensively. 

 

Family history of CAD/PCI was associated with medication 

compliance in univariable analysis but did not retain 

statistical significance after adjustment. This finding 

suggests that although family history may influence patient 

perception of disease severity and health behavior, its 

independent contribution to compliance may be limited 

when socioeconomic and demographic variables are 

considered simultaneously. Previous studies have also 

shown inconsistent findings regarding the role of family 

history in influencing cardiovascular treatment compliance 

[10]. 

 

The compliance rate observed in the present study was 

lower than several previously reported international studies. 

A study conducted in Iran reported medication compliance 

of approximately 72% among patients following PCI [11], 

whereas a retrospective cohort study reported overall 

compliance rates of approximately 28.4%, which is relatively 

comparable to the present findings [14]. In contrast, studies 

from China have demonstrated substantially higher 

compliance rates ranging from 71.9% to 81.8% for 

cardiovascular medications [23]. These differences may 

reflect variations in healthcare infrastructure, medication 

affordability, insurance coverage, patient education 

systems, and follow-up mechanisms across different 

countries and healthcare settings. 

 

The present study also demonstrated acceptable 

discriminatory performance of the multivariable logistic 

regression model, with an AUC of 0.79, suggesting 

reasonable predictive ability for identifying compliance 

patterns. Moreover, the absence of problematic 

multicollinearity among independent variables 

strengthened the reliability and stability of the regression 

analysis. These methodological strengths enhance the 

validity of the study findings and provide meaningful insight 

into factors influencing medication compliance among 

post-PCI patients. 

 

Limitations 

This study has several limitations that should be considered 

while interpreting the findings. The cross-sectional design 

limits the ability to establish causal relationships between 

demographic or socioeconomic factors and medication 

compliance. Since the study was conducted at a single 

tertiary care hospital, the findings may not be generalizable 

to other healthcare settings or populations across Pakistan. 

Medication compliance was assessed using a self-reported 

questionnaire (MMAS-4), which may be affected by recall 

bias and social desirability bias, potentially leading to 

overestimation or underestimation of compliance rates. 

Additionally, important factors such as psychological status, 

medication side effects, physician-patient communication, 

treatment complexity, and social support were not 

evaluated in the present study. The relatively small number 

of participants in some subgroups, particularly the high 

socioeconomic group, may also have affected the statistical 

power of subgroup analyses. 
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Conclusion 
The present study demonstrated that medication 

compliance among Sehat Sahulat insured patients 

following percutaneous coronary intervention was 

considerably low, with the majority of participants classified 

as non-adherent to prescribed cardiovascular therapy. 

Educational status was not independently associated with 

compliance after adjustment for confounding factors, 

whereas socioeconomic status demonstrated a significant 

association with medication compliance. Participants from 

the medium socioeconomic group showed particularly 

lower compliance rates, highlighting the substantial impact 

of financial and healthcare accessibility barriers on long-

term cardiovascular treatment compliance. 

 

These findings emphasize the urgent need for targeted 

interventions aimed at improving medication compliance 

among post-PCI patients in Pakistan. Strategies such as 

enhanced patient counseling, structured discharge 

education, regular follow-up systems, financial assistance 

for long-term medications, improved healthcare 

accessibility, and community-based compliance support 

programs may help reduce non-compliance and improve 

cardiovascular outcomes. Policymakers and healthcare 

providers should also consider expanding insurance 

coverage to include long-term cardiovascular medications 

under programs such as Sehat Sahulat to ensure continuity 

of care after PCI. Further multicenter longitudinal studies 

are recommended to better understand compliance 

behavior and develop effective interventions tailored to 

resource-limited populations. 

 

Authors’ Contributions:  
All authors meet the ICMJE criteria for authorship. 
 

Author 1: Substantial contribution to conception and 

design, drafting the manuscript, final approval, agreed to 

be accountable for all the work. 

Author 2: Substantial contribution to conception and 

design, data acquisition, drafting the manuscript, final 

approval, agreed to be accountable for all the work. 

Author 3: Analysis and interpretation of data, drafting the 

manuscript, final approval, agreed to be accountable for all 

the work. 

Author 4: Analysis and interpretation of data, critical 

revision, final approval, agreed to be accountable for all the 

work. 

Author 5: Substantial contribution to conception and 

design, drafting the manuscript, final approval, agreed to 

be accountable for all the work. 

 

References 
1. Mir MA, Dar MA, Qadir A. Exploring the landscape of 

coronary artery disease: a comprehensive review. Am J 

Biomed Pharm. 2024;1:9-22.  

https://doi.org/10.18433/jpps32140  

2. Tiwari VM, Kumar S. A review on non-communicable disease 

risk factors and their trends. Emerg Trends Engin. 2022:1-6.   

https://doi.org/10.1109/icetet-sip-2254415.2022.9791742  

3. Kronenberg F, Mora S, Stroes ES, Ference BA, Arsenault BJ, 

Berglund L, et al. Lipoprotein (a) in atherosclerotic 

cardiovascular disease and aortic stenosis: a European 

Atherosclerosis Society consensus statement. Eur Heart J. 

2022;43(39):3925-46.   

https://doi.org/10.1093/eurheartj/ehac361  

4. Consortium GCR. Global effect of modifiable risk factors on 

cardiovascular disease and mortality. New England J Med. 

2023;389(14):1273-85.   

https://doi.org/10.1056/nejmoa2206916  

5. Florek K, Kübler M, Górka M, Kübler P. New modifiable risk 

factors influencing coronary artery disease severity. Int J 

Molec Sci. 2024;25(14):7766.   

https://doi.org/10.3390/ijms25147766  

6. Lindahl B, Mills NL. A new clinical classification of acute 

myocardial infarction. Nat Med. 2023;29(9):2200-05.   

https://doi.org/10.1038/s41591-023-02513-2  

7. Hsieh Y-K, Wang M-T, Wang C-Y, Chen C-F, Ko Y-L, Huang 

W-C. Recent advances in the diagnosis and management of 

acute myocardial infarction. J Chinese Med Assoc. 

2023;86(11):950-59.   

https://doi.org/10.1097/jcma.0000000000001001  

8. Mobini S, Allahbakhshian A, Shabanloei R, Sarbakhsh P. Illness 

perception, self-efficacy, and medication compliance in 

patients with coronary artery disease: a path analysis of 

conceptual model. SAGE Open Nursing. 2023;9:772.   

https://doi.org/10.1177/23779608231171772  

9. Son YJ, Kim SH, Park JH. Role of depressive symptoms and 

self‐efficacy of medication compliance in K orean patients 

after successful percutaneous coronary intervention. Int J 

Nursing Pract. 2014;20(6):564-72.  

https://doi.org/10.1111/ijn.12203  

10.  Swieczkowski D, Mogielnicki M, Cwalina N, Zuk G, 

Pisowodzka I, Ciecwierz D, et al. Medication compliance in 

patients after percutaneous coronary intervention due to 

acute myocardial infarction: From research to clinical 

implications. Cardiol J. 2016;23(5):483-90.  

https://doi.org/10.5603/cj.a2016.0048  

11. Salari A, Balasi LR, Ashouri A, Moaddab F, Zaersabet F, 

Nourisaeed A. Medication compliance and its related factors 

in patients undergoing coronary artery angioplasty. J Caring 

Sci. 2018;7(4):213.  

https://doi.org/10.15171/jcs.2018.032  

12. Yue Z, Bin W, Weilin Q, Aifang Y. Effect of medication 

compliance on blood pressure control and risk factors for 

antihypertensive medication compliance. J Eval Clin Pract. 

2015;21(1):166-72.  

https://doi.org/10.1111/jep.12268  

https://doi.org/10.18433/jpps32140
https://doi.org/10.1109/icetet-sip-2254415.2022.9791742
https://doi.org/10.1093/eurheartj/ehac361
https://doi.org/10.1056/nejmoa2206916
https://doi.org/10.3390/ijms25147766
https://doi.org/10.1038/s41591-023-02513-2
https://doi.org/10.1097/jcma.0000000000001001
https://doi.org/10.1177/23779608231171772
https://doi.org/10.1111/ijn.12203
https://doi.org/10.5603/cj.a2016.0048
https://doi.org/10.15171/jcs.2018.032
https://doi.org/10.1111/jep.12268


427 
Journal of Saidu Medical College 

J Saidu Med Coll 2026, Vol 16 (2)  

13. Alomar MJ. Factors affecting the development of adverse 

drug reactions. Saudi Pharm J. 2014;22(2):83-94.  

https://doi.org/10.1016/j.jsps.2013.02.003  

14. Rahhal A, Mahfouz A, Khir F, Okleh N, Aljundi AH, AlKhalaila 

O, et al. Medications compliance post-primary percutaneous 

coronary intervention in acute myocardial infarction: A 

population-based cohort study. J Clin Pharm Ther. 

2021;46(3):772-9.  

https://doi.org/10.1111/jcpt.13348  

15. Dodani S, Mistry R, Khwaja A, Farooqi M, Qureshi R, Kazmi K. 

Prevalence and awareness of risk factors and behaviours of 

coronary heart disease in an urban population of Karachi, the 

largest city of Pakistan: a community survey. J Public Health. 

2004;26(3):245-9.  

https://doi.org/10.1093/pubmed/fdh154  

16. Saqlain M, Riaz A, Malik MN, Khan S, Ahmed A, Kamran S, et 

al. Medication compliance and its association with health 

literacy and performance in activities of daily livings among 

elderly hypertensive patients in Islamabad, Pakistan. Med. 

2019;55(5):163-69. 

https://doi.org/10.3390/medicina55050163  

17. Yap AF, Thirumoorthy T, Kwan YH. Medication compliance in 

the elderly. J Clin Gerontol Geriatr. 2016;7(2):64-7.  

https://doi.org/10.1016/j.jcgg.2015.05.001  

18. Dhaliwal KK, King-Shier K, Manns BJ, Hemmelgarn BR, Stone 

JA, Campbell DJ. Exploring the impact of financial barriers on 

secondary prevention of heart disease. BMC Cardiovasc 

Disord. 2017;17(1):1-8.  

https://doi.org/10.1186/s12872-017-0495-4  

19. Deng Y-p, Xie W, Liu T, Wang S-y, Wang M-r, Zan Y-x, et al. 

Association of Hypertension with Severity and Mortality in 

Hospitalized Patients with COVID-19 in Wuhan, China: a 

single-centered, retrospective study. Arquivos Brasileiros de 

Cardiologia. 2021;117:911-21.  

https://doi.org/10.20945/2359-3997000000384  

20. Carr JJ, Jacobs DR, Terry JG, Shay CM, Sidney S, Liu K, et al. 

Association of coronary artery calcium in adults aged 32 to 

46 years with incident coronary heart disease and death. 

JAMA Cardiol. 2017;2(4):391-9. 

https://doi.org/10.1001/jamacardio.2016.5493  

21. Varenne O, Cook S, Sideris G, Kedev S, Cuisset T, Carrié D, et 

al. Drug-eluting stents in elderly patients with coronary artery 

disease (SENIOR): a randomised single-blind trial. Lancet. 

2018;391(10115):41-50.  

https://doi.org/10.1016/s0140-6736(17)32713-7  

22. Rodgers JL, Jones J, Bolleddu SI, Vanthenapalli S, Rodgers LE, 

Shah K, et al. Cardiovascular risks associated with gender and 

aging. J Cardiovasc Dev Dis. 2019;6(2):19-27. 

https://doi.org/10.3390/jcdd6020019  

23.  Hou Y, Yue Y, Zhao M, Jiang S. Prevalence and association of 

medication noncompliance with major adverse 

cardiovascular events in patients with myocardial infarction. 

Med. 2019;98(44):141-48. 

https://doi.org/10.1097/md.0000000000017826  

 

 

24. Thakur JS, Vijayvergiya R, Jaswal N, Ginsburg A. Assessment 

and barriers to medication compliance for secondary 

prevention of cardiovascular disease among patients with 

coronary artery disease in Chandigarh, India. Int J 

Noncommun Dis. 2016;1(1):37-41. 

https://doi.org/10.4103/2468-8827.184863  

 

 

https://doi.org/10.1016/j.jsps.2013.02.003
https://doi.org/10.1111/jcpt.13348
https://doi.org/10.1093/pubmed/fdh154
https://doi.org/10.3390/medicina55050163
https://doi.org/10.1016/j.jcgg.2015.05.001
https://doi.org/10.1186/s12872-017-0495-4
https://doi.org/10.20945/2359-3997000000384
https://doi.org/10.1001/jamacardio.2016.5493
https://doi.org/10.1016/s0140-6736(17)32713-7
https://doi.org/10.3390/jcdd6020019
https://doi.org/10.1097/md.0000000000017826
https://doi.org/10.4103/2468-8827.184863

