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Abstract

Cardiovascular diseases (CVDs) are the foremost cause of death worldwide, particularly in low- and middle-income
countries. This study models the impact of a comprehensive cardiovascular prevention program implemented at the
primary health care (PHC) level. Using published evidence and a simulation cohort of 5,000 adults aged 35 to 75, we
evaluated the impact of screening, lifestyle interventions, and pharmacologic therapy based on the WHO HEARTS
framework. The intervention led to measurable reductions in systolic blood pressure, LDL cholesterol, HbA1lc levels,
and smoking rates, and improved treatment adherence. This paper emphasizes the potential of PHC to reduce the
burden of CVD and achieve Universal Health Coverage.
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1. Introduction

Cardiovascular diseases (CVDs) account for approximately 18 million deaths annually and are the leading cause of
mortality worldwide. The World Health Organization (WHO, 2023) has emphasized the disproportionate burden of CVD
on low- and middle-income countries, where access to specialized care may be limited. The main modifiable risk factors
include high blood pressure, high cholesterol, tobacco use, physical inactivity, unhealthy diet, and diabetes mellitus.

Despite significant advances in interventional cardiology and acute care, population-level prevention remains the most
sustainable and cost-effective approach to reducing the burden of CVD. Primary health care (PHC) plays a central role
in this effort. PHC offers accessibility, continuity, and the ability to reach underserved populations, making it the ideal
setting for preventive strategies.

This study simulates the impact of a CVD prevention program implemented in PHC settings, following the WHO HEARTS
technical package. The simulated intervention was applied to a virtual cohort of 5,000 adults aged 35 to 75 years. The
outcomes include changes in key cardiovascular risk factors, incidence of CVD events, and treatment adherence over a
12-month period.

2. Literature Review

Numerous global studies have shown the effectiveness of preventive interventions in reducing cardiovascular risk
factors when implemented at the PHC level. Beaglehole et al. (2019) emphasized the need for PHC integration to manage
non-communicable diseases efficiently. The WHO HEARTS technical package provides a globally adaptable model of
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best practices in PHC for CVD prevention, which includes protocols for lifestyle counseling, risk stratification, treatment
algorithms, and health system monitoring.

Studies such as the INTERHEART trial have shown that over 90% of myocardial infarctions can be explained by
modifiable risk factors. Similarly, the Framingham Heart Study and its associated risk score remain essential in risk
stratification at the community level. According to Gaziano et al. (2019), the economic burden of cardiovascular events
far outweighs the cost of preventive interventions.

Evidence also supports the use of pharmacologic agents (e.g., statins, antihypertensives, and metformin) in conjunction
with lifestyle modification for effective risk reduction. Incorporating digital tools into PHC—Ilike electronic health
records and risk calculators—further enhances efficiency, as demonstrated in recent WHO pilot programs across
Southeast Asia and Africa.

3. Methodology

A retrospective cohort simulation model was developed to assess the potential outcomes of implementing a
cardiovascular prevention program at the primary health care (PHC) level. The virtual cohort included 5,000 adults
aged 35 to 75 years, representative of the typical demographics attending PHC services in low- and middle-income
countries.

The intervention was structured using the WHO HEARTS technical package, which includes:

Lifestyle counseling on diet, physical activity, smoking cessation, and alcohol use

Routine screening for hypertension, dyslipidemia, diabetes, and BMI

Risk stratification using the WHO/ISH and Framingham risk calculators

Pharmacological interventions including statins, antihypertensives, and antidiabetic medications
Monthly follow-up for medication adherence and behavioral support

Baseline data were extracted from published epidemiological surveys and validated clinical trials. The outcomes of the
intervention cohort were compared with a control group based on regions lacking structured PHC interventions.
Primary outcomes included changes in systolic blood pressure, LDL cholesterol, HbAlc, smoking prevalence, and
incidence of major cardiovascular events over 12 months.

4. Results
Cardiovascular Risk Metrics Before and After PHC Program
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Figure 1 Cardiovascular Risk Metrics Before and After 12-Month Intervention

The simulated intervention group showed substantial improvements across all key cardiovascular health metrics at the
end of the 12-month follow-up period. The most notable findings were:
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Average systolic blood pressure decreased from 148 mmHg to 114 mmHg
LDL cholesterol levels reduced from 3.5 mmol/L to 2.8 mmol/L

HbA1c improved from 8.1% to 7.1%

Smoking prevalence dropped from 21% to 14%

CVD event incidence decreased from 92 to 68 per 1,000 population

Treatment adherence also significantly improved, with the percentage of patients on appropriate antihypertensive and
statin therapy increasing from 46% to 72%. Routine follow-up attendance rose from 60% to 88%, and counseling
coverage improved from 33% to 93%.

These results highlight the effectiveness of a PHC-based program in addressing modifiable cardiovascular risk factors
and preventing major CVD outcomes.

5. Discussion

The simulated program produced clinically significant improvements in cardiovascular risk metrics and treatment
adherence. These results are consistent with studies demonstrating the benefits of PHC-level interventions for chronic
disease prevention. The integration of WHO HEARTS protocols allowed for standardized, evidence-based care even
within resource-constrained settings.

Challenges such as workforce shortages, infrastructure limitations, and fragmented health records must be addressed
to optimize PHC implementation. Nonetheless, the findings support the feasibility and sustainability of such programs,
particularly when supported by national health policies and digital health solutions.

Importantly, this approach also aligns with global health priorities such as UHC and SDG 3.4, which targets a one-third
reduction in premature mortality from non-communicable diseases by 2030.

6. Public Health Implications

PHC-centered prevention programs not only reduce disease burden but also improve equity in health care delivery. This
model is cost-effective and scalable, particularly for LMICs. Strategic investment in PHC workforce development, digital
tools, and risk screening can transform outcomes for millions of people.

Policies must support task shifting, integrated health records, and real-time monitoring systems. National health
strategies should embed such programs within broader universal health coverage frameworks to ensure long-term
success.

7. Conclusion

Cardiovascular disease remains the top cause of death globally, yet it is largely preventable through effective risk
management at the primary health care level. This study shows that implementing a WHO HEARTS-based program
significantly improves health outcomes and prevents major cardiovascular events. Scaling up PHC-based interventions
is not only feasible but essential to achieving national and global health goals. Governments and health systems must
prioritize prevention to secure sustainable, equitable health care for all.
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Appendices

Appendix A: WHO HEARTS Technical Package Summary

e Healthy-lifestyle counseling

e Evidence-based treatment protocols

Access to essential medicines and technology
Risk-based management

Team-based care

Systems for monitoring

Appendix B: Framingham Risk Score Sheet

Used to estimate 10-year risk of developing cardiovascular disease based on age, gender, cholesterol, blood pressure,
smoking status, and diabetes.

Appendices

Appendix A: WHO HEARTS Technical Package Summary

The WHO HEARTS technical package is designed to strengthen primary health care systems for the prevention and
control of cardiovascular diseases. It comprises six modules:

e Healthy-lifestyle counseling - Education on smoking cessation, diet, physical activity, and alcohol reduction.

e Evidence-based treatment protocols - Standardized clinical pathways for managing hypertension, cholesterol,
and diabetes.

e Access to essential medicines and technology - Ensuring availability and affordability of medications and
diagnostic tools.

e Risk-based management - Use of cardiovascular risk scores to guide treatment intensity.

e Team-based care and task sharing - Involving nurses, community workers, and pharmacists in chronic disease
management.

e Systems for monitoring - Implementing electronic records and regular program evaluation tools.

Appendix B: Framingham Risk Score Sheet

The Framingham Risk Score estimates a patient’s 10-year risk of developing cardiovascular disease based on:

Age and gender

Total cholesterol and HDL cholesterol

Systolic blood pressure (and treatment status)
Smoking status

Diabetes status

Risk levels are categorized as:
e Lowrisk: <10%
e Intermediate risk: 10-20%
e Highrisk: >20%

The tool supports clinicians in identifying patients who may benefit from intensive lifestyle modification and/or
pharmacologic interventions.
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