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Objectives
To synthesize the evidence on the implementation of the World Health Organization’s Package of Essential Noncommunicable Disease Interventions (WHO PEN).
Methods
This narrative overview of reviews draws on evidence from systematic reviews and other review articles.
Results
The findings reveal substantial gaps and challenges in public primary health facilities across many low- and middle-income countries, particularly in workforce capacity and the availability of essential medicines, diagnostics, and equipment. Several delivery strategies—such as high-risk population screening, task-shifting to non-physician health workers, team-based care, integrated HIV-NCD services, and the use of community pharmacies—were shown to effectively support WHO PEN implementation and expand access to NCD services. Strengthening the organization and resourcing of healthcare teams across system levels is essential. Additional promising approaches include leveraging existing service platforms, reinforcing district hospitals, adopting more patient-centered and prevention-oriented models within traditionally hospital-centric systems, and improving quality of care.
Conclusion
WHO PEN and similar strategies can improve NCD service delivery and outcomes, but sustained investments, context-specific adaptations, and longer-term evaluations are needed to overcome persistent implementation barriers.
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INTRODUCTION
WHO’s package of essential noncommunicable disease interventions
The rising global burden of noncommunicable diseases (NCDs) poses a significant challenge to health systems worldwide, with a disproportionate impact on low- and middle-income countries (LMICs) [1]. In response, the World Health Organization developed the Package of Essential Noncommunicable Disease Interventions (WHO PEN). WHO PEN was considered a minimum standard to address NCDs in primary care in low-resource settings, strategically prioritizing prevention and strengthening early detection and timely treatment of common NCDs [2]. First published in 2010 and updated in 2017 and 2020, the WHO PEN initially focused on simplified clinical protocols for managing hypertension and diabetes, as well as interventions to prevent cardiovascular disease (CVD) using the total cardiovascular risk assessment [3]. The 2020 update expanded the package to include modules for managing hypertension, diabetes, asthma, and chronic obstructive pulmonary disease (COPD), along with guidance on early cancer diagnosis, lifestyle counseling, self-care, and palliative care.
More than 40 countries across all WHO regions have begun strengthening health systems and primary healthcare services for NCDs through the implementation of WHO PEN. WHO—through its regional and country offices, along with international experts from collaborating centers—has provided technical support to facilitate PEN implementation [4–6]. A stepwise approach is recommended for implementing WHO PEN, including advocacy and stakeholder engagement, identifying pilot or demonstration sites, assessing primary health facility capacity and NCD services, developing a service delivery package aligned with PEN, capacity building, evaluation and review, integration into health financing processes, addressing medicines and diagnostic bottlenecks, and planning for scale-up.
Effective implementation of WHO PEN is expected to strengthen national capacity to expand NCD services, reduce inequities in access to care, and improve support for people living with NCDs.
Complex evidence of WHO PEN implementation
The translation of WHO PEN from global recommendations into national policy and frontline practice is complex and highly heterogeneous. Because the package comprises multifaceted interventions and countries differ widely in capacity, resources, and health system contexts, the scope and pace of implementation vary substantially across regions. For example, in the WHO African Region, adapting and operationalizing WHO PEN has been a priority for many countries [5]. In the WHO Eastern Mediterranean Region, NCD emergency service kits—adapted from WHO PEN—have been developed to support NCD care in humanitarian settings [7]. In the WHO European Region, WHO PEN has been used to strengthen the quality of NCD care at health clinics [8].
When WHO PEN was first released, evidence on several core components—such as task-shifting for cardiovascular disease management and population-based screening—remained limited [9–11]. Since then, research has expanded, and new findings continue to emerge. However, despite the growing body of evidence on WHO PEN implementation—including facility readiness, service delivery, and health outcomes—the findings remain fragmented and difficult to interpret collectively.
This fragmentation underscores the need for a review approach capable of accommodating heterogeneity and synthesizing disparate findings. A comprehensive synthesis is essential to consolidate lessons learned, identify common challenges, and inform the refinement and optimization of the PEN protocol.
Consequently, this review systematically synthesizes evidence from existing reviews on WHO PEN implementation. Our aims are to identify the challenges and capacity gaps encountered during implementation, assess the effectiveness of various delivery and implementation strategies, and map the key barriers and facilitators influencing scale-up. Ultimately, this work seeks to strengthen the evidence base for WHO PEN and support the adoption of cost-effective strategies for preventing and controlling NCDs in low- and middle-income countries.
METHODS
Review design
We conducted an overview of reviews with narrative synthesis. The protocol for the broader two-stage systematic review, of which the present overview constituted stage 1, was registered in PROSPERO (registration number: CRD420251064835) and published in the British Medical Journal Open in 2026 [12]. The review was conducted and reported in accordance with the Preferred Reporting Items for Overviews of Reviews (PRIOR) and relevant items of the PRISMA 2020 statement.
Search strategy
We searched PubMed, Web of Science, Cochrane Library, Embase, and Google Scholar for reviews of WHO PEN implementation or WHO PEN-aligned interventions published from January 2010 to June 2025. Following pilot searches using broader combinations of synonyms and Medical Subject Headings, the final search was refined to the terms “package of essential noncommunicable” OR “WHO PEN”. The reference lists of eligible reviews were also searched to identify additional publications.
Eligibility criteria
Consistent with stage 1 of the published protocol, we included systematic reviews, scoping reviews, and other explicitly described evidence reviews that examined WHO PEN implementation or evidence directly relevant to its implementation. Eligible reviews either [1] evaluated WHO PEN implementation, adaptation, outcomes, barriers and facilitators, or implementation capacity or [2] assessed a clearly defined WHO PEN-aligned component, such as cardiovascular risk assessment, task-sharing, integrated NCD care, access to essential medicines and diagnostics, or NCD service delivery through primary care or community platforms.
We excluded reviews that did not report implementation-related findings, lacked a clear link to WHO PEN or a defined WHO PEN component, or focused only on the clinical management of an individual condition.
In accordance with the published protocol, no geographical or language restrictions were applied during study identification. However, the primary synthesis focused on LMICs. We included reviews covering both high-income countries and LMICs, but separately reported LMIC findings that were used to support LMIC-specific conclusions.
RESULTS
Of the 22 reviews and systematic reviews screened, we selected 10 based on the inclusion criteria. An additional two reviews were identified through reference sourcing because they reported interventions aligned with WHO PEN. We included one preprint systematic review because it was highly relevant to the PEN-aligned strategy under investigation (Table 1). We employed a narrative, overview-of-reviews approach to synthesize the broad and heterogeneous evidence directly relevant to the WHO PEN and its implementation. The included reviews were analyzed and categorized into three thematic areas: health facility capacity (n = 4); implementation strategies (n = 5); and outcomes, barriers, and facilitators of WHO PEN implementation (n = 3) (Table 1).
TABLE 1 | Summary of reviews on implementing the World Health Organization’s Package of Essential Noncommunicable Disease Interventions (WHO PEN) (Global, 2025).	Author	Relevance to WHO PEN implementation	Quality assessment	Location	Study characteristics	Review findings, focusing on LMICs	Conclusions
	Health facility capacity to implement WHO PEN (n = 4)
	Albelbeisi [13]	Public sector capacity by WHO PEN standards (essential medicines, basic equipment, and diagnostic investigations)	Quality issues discussed included heterogeneity of results, study timing, sample sizes, and assessment at a single time point	Benin, Bhutan, Eritrea, Ghana, Nepal, Sri Lanka, Sudan, Suriname, Syria, Uganda, Vietnam, Zambia	Study design: Five original cross-sectional studies (2012–2018) reported public-sector capacity to implement NCD interventions in 12 countries. The sample included 304 public-sector facilities, of which 173 (56.9%) were PHC facilities	The readiness index scores for 33 essential medicines, 7 diagnostic investigations, and 13 basic equipment items ranged from 13.5% to 51%, 0.0%–59.4%, and 29.2%–51.2%, respectively	Critical gaps were identified in public-sector capacity to prevent and control NCDs in the 12 LMICs in terms of essential medicines, basic equipment, and diagnostic investigations. Policymakers should increase commitments
	Kibirige [14]	Assess availability and affordability of essential diabetes medicines and diagnostic tests using WHO PEN standards	Newcastle–Ottawa scale quality assessment and funnel plots to assess publication bias	Benin, DR Congo, Cameroon, Ethiopia, Eritrea, Malawi, Mozambique, Nigeria, Senegal, Sudan, Tanzania, Uganda, Zambia	Study design: 21 cross-sectional studies (2000–2021) covering 2,215 health facilities (mostly public) across 15 African countries. Pooled availability of medicines and diagnostic tests. Meta-analysis with forest plots using a random-effects REML model	Availability was suboptimal for all five essential medicines and three diagnostic tests studied but was particularly poor for the HbA1c test and intermediate-acting insulin in Africa. Insulin, HbA1c tests, and lipid profile tests were costly	Given inequities in access and cost, pragmatic country-specific strategies are needed
	Tesema [5]	Assess progress in implementing WHO PEN and integrating NCD services into PHC in Africa	Review. No quality assessment	All 47 Member States of the WHO African region	Based on the WHO Multi-country data review, which covered 47 countries, the assessment primarily encompassed four key areas: Policy and guidelines, PHC workforce, essential medicines and technologies, and information systems	No African country fully achieved all NCD integration targets; 7 countries met none. Only 30% had approved NCD guidelines, 13% ensured the availability of essential medicines, and 11% had core technologies in primary care
No correlation was found between a country’s GDP per capita and target attainment, whereas a modestly negative correlation emerged with out-of-pocket expenditure	Progress in integrating NCD services into African primary care remains inadequate and uneven. To address this, essential NCD service integration at the PHC level requires intensified efforts across WHO AFRO Member States
	Gupta [15]	First-referral-level hospital capacity (equipment and medication) to deliver NCD interventions (for four acute and nine chronic NCDs) in low-income countries	Not assessed. Results were reported as 95% CIs. The review included some discussion of missing data	Democratic Republic of Congo, Ethiopia, Haiti, Malawi, Nepal, Senegal, and Tanzania	Cross-sectional analysis of service provision survey assessments in 797 public first-referral-level hospitals in eight low-income countries	Compared to health centers, first-referral-level hospitals had better availability of commodities for acute epilepsy (40%–95%) and stage 1–2 hypertension (28%–83%). Overall, low availability of the minimum required equipment and medications to provide adequate diagnostic and therapeutic interventions for nine chronic conditions (including diabetes) and four acute presentations of chronic conditions at first-referral level hospitals	There is a need to prioritize the decentralization of NCD interventions to first-referral-level hospitals to increase care availability and promote more equitable access
	Implementation strategies (n = 5)
	Davari [21]*	Cost-effectiveness analysis of screening the general population for hypertension, including an economic evaluation of the PEN program in Indonesia	Assessed. Six studies were excluded using predefined appraisal criteria for pharmacoeconomic studies. The quality of the included studies was generally low	Australia, Bhutan, Holland, Indonesia, Kenya, Nigeria, Thailand, USA, UK, Vietnam	Eleven studies published since 2000 (four included participants aged 40 years and older, three included participants aged 50 years and older, two included participants aged 30 years and older, and two included participants aged 15 years and older)	Cost-effective screening strategies: screening adults aged 55 years and older while increasing treatment coverage by 20% (Vietnam); screening high-risk groups aged 40 years and older (Indonesia, Thailand, Bhutan); screening adults aged 35 years and older integrated with community awareness (Kenya, urban slum); and screening and treating hypertension, with a wide range of uncertainty at a willingness-to-pay threshold of one GDP per capita per DALY averted (rural Nigeria)
Barriers include limited access to healthcare, an inadequate health workforce, poor financial protection, and low health literacy. Integrating multiple interventions, task-shifting, and using local opportunities to reach target populations are important options for improving opportunistic screening	Screening high-risk populations aged 40 years and older is cost-effective, whereas screening general population is not. Health facility-based opportunistic screening alone is not sufficient. Expanding opportunistic screening to universal coverage for target populations is cost-effective
	Muratalieva [8]	Strategies to address NCD care at the PHC level and systemic issues such as shortages of human resources and poor quality of care through PEN implementation	Scoping review. No quality assessment	Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, Turkmenistan, Ukraine and Uzbekistan. Central Asia and Eastern Europe	Study design: 96 studies (2010–2020) described hypertension and diabetes management and control and the role of PHC.
Two countries piloted WHO PEN.
Results were analyzed using the WHO Health system Building Blocks	NCD care at the PHC level continues to be provided predominantly by specialists, with a focus on treatment rather than preventive services
Factors: Excessive workload, shortage of human resources, poor quality of care
Low motivation of doctors and nurses to work more and cover health promotion and counseling on NCD-related risk factors
Improve the quality of the PHC system through a patient-centered approach by strengthening the gatekeeping function and introducing counseling on NCD risk-factor prevention through PEN implementation. Population health outcomes are improved	WHO should take a more proactive position by promoting the adoption and implementation of PEN and offering best practices
Countries should revise their priorities toward strong PHC systems with a patient- and prevention-centered approach
	Joshi [16]	Evidence on task-shifting for CVD risk management and how to implement it	Review. No quality assessment	Argentina, Canada (Indigenous communities), Colombia, Ghana, India, Kenya, Malaysia, South Africa, Tanzania	Study design: Eight implementation case studies focusing on implementation challenges and facilitators for the prevention and management of CVD (types of tasks shifted, professional level, training, and challenges faced)	Both the potential and challenges of implementation of WHO PEN through task-shifting to NPHWs, including training needs, system-level barriers (inability to prescribe medicines, varying skill sets of NPHWs, high workload and staff turnover), and the importance of context-specific adaptation
Tasks shifted included screening/monitoring, patient education, follow-up, adherence management, and triaging referrals and cases for management by physicians
Field lessons: Hypertension training programs for NPHWs ranged from 3 to 7 days, with most including refresher training and on-the-job clinical decision support through training manuals or mHealth tools/platforms
The review also emphasized the need to supervise and monitor implementation to ensure high-quality healthcare for the community	Task-shifting to non-physician health workers (NPHWs) is feasible and scalable for managing hypertension in low-resource settings
	van der Mannen [17]	Integrated care: HIV and NCD integration in Sub-Saharan Africa (SSA) through PEN/HEARTS implementation	Review. No quality assessment	Kenya, Lesotho, Malawi, Namibia, Nigeria, South Africa, Tanzania, Uganda	Study design: 14 case studies (2010–2020) of the intersecting epidemics of HIV and NCDs and the integration of HIV and NCD services (asthma, cervical cancer, COPD, diabetes, epilepsy, hypertension, and mental health)
Two countries piloted WHO PEN/HEARTS (hypertension and CVD risk). Most tasks were shifted to nurses or community health workers	Benefits of integrating HIV and NCD care: improved clinical outcomes and retention rates, stable HIV control, increased access to NCD services (screening, patient counseling, and medication), and cost-effectiveness
Models mostly integrated NCD care into existing HIV care models, implemented HIV and NCD services simultaneously, or integrated HIV care into existing NCD care
Barriers include the lack of guidelines and inadequate infrastructure	NCD and HIV healthcare integration in SSA is feasible, and models of service integration are related to the implementation context
	Gentilini [18]	Delivery of NCD interventions included in WHO PEN via community retail pharmacies in LMICs	Assessed for RCTs and observational studies using Cochrane collaboration tools. The majority of RCTs had quality concerns; one RCT and five observational studies had a high risk of bias	Brazil, Egypt, Ghana, Indonesia, India, Iran, Malaysia, Nigeria, Pakistan, Puerto Rico, Thailand, among others	Twenty-three studies (1990–2022) (12 RCTs, 8 observational studies, 3 systematic reviews) (15 studies focused on diabetes, 5 on cardiovascular disease, 2 on cancer, and 1 on asthma). Three studies, conducted in Brazil and Pakistan, lasted 10–36 months	Positive outcomes included improvements in glycemic control and medication adherence for diabetes, blood pressure management and adherence for hypertension, and health behaviors for breast cancer, asthma, and cardiovascular disease risk management. Interventions were cost-effective for managing diabetes and hypertension in elderly patients
Addressing resource constraints, legal barriers, and disease focus disparities is essential. Adequate training, financial incentives, and collaboration among stakeholders are crucial for integrating pharmacists into NCD care frameworks	Expanding NCD services through community pharmacies and pharmacists in LMICs shows potential for managing diabetes and hypertension in elderly patients
Pharmacists can enhance education, screening, and management for NCDs, leading to better disease control and patient satisfaction
	Early outcomes, barriers, and facilitators (n = 3)
	Tripathy [19]	Effectiveness, outcomes, and challenges of WHO PEN implementation	Not assessed. One included cost-effectiveness study used an estimated microsimulation model that lacked local data for its parameters	Bhutan, Gaza/Palestine, Kyrgyzstan, Indonesia, Jordan, Myanmar, People’s Republic of Korea, Philippines, Republic of Moldova, Samoa, and Tajikistan	Study design: 14 studies reported implementation outcomes up to 2020, excluding interventions that did not follow the WHO PEN protocol in primary care settings. A total of 10 countries were included	Nine recommendations should be addressed before implementation is scaled up
A lack of essential medicines and manpower, poor recording and miscalculation of CVD risk scores, suboptimal recording of patient information, and loss to follow-up were the key challenges
Outcomes: Effectiveness (clinical outcomes, prevalence reduction, and control of risk factors), patient perceptions, health system readiness, cost-effectiveness, adherence to the protocol, and performance/coverage	Targeted screening policy and expanding opportunistic screening may be more cost-effective
Evidence on effectiveness was inconclusive, and long-term follow-up was lacking
	Aminpour [4]	Barriers and facilitators of WHO PEN implementation	Assessed. One of 16 studies was excluded due to average or below-average quality. Thirteen included studies received a quality rating of “good.”	Bhutan, Gaza/Palestine, Ghana, Indonesia, Iran, Jordan, Kyrgyzstan, Moldova, Myanmar, Nepal, South Africa	Study design: 15 original studies published from 2014 to 2020 in 13 countries. The studies were in English and Persian and were mostly evaluations, including four qualitative and two mixed-methods studies	Barriers and facilitators were categorized into 2 main themes and 7 subthemes
Organizational factors including human resources, service delivery, structure, leadership/governance, data and information, resources, and financing were identified as barriers and facilitators. Knowledge and culture, as well as economic and social factors, were identified as contextual factors	Policymakers and health system managers should consider these factors when implementing WHO PEN and similar packages
	Gunawan [20]	Obstacles encountered in implementing WHO PEN	Review. No quality assessment	Uganda, Republic of Moldova, China, Palestine, Mexico, Bangladesh, Democratic Republic of the Congo, Ethiopia, Haiti, Malawi, Nepal, Senegal, Tanzania, Vietnam, Jordan, Nigeria, Syria, Indonesia	Study design: 17 original studies published from 2002 to 2022, in English, predominantly evaluation studies, including 12 quantitative, 3 qualitative, and 2 mixed-methods studies	The implementation of minimum service standards for NCDs at the PHC level faces six main barriers: 1) standardized constraints and policy objectives; 2) resource constraints; 3) constraints related to the characteristics of implementing organizations; 4) communication barriers between organizations; 5) constraints associated with implementers’ attitudes; 6) socio-environmental constraints within the community	Governments and health authorities should adjust unrealistic policy targets, ensure resource availability, and strengthen inter-organizational coordination to effectively implement policies for NCDs


Quality appraisal refers to the assessment reported by the original evidence source. “No quality assessment” indicates that the source did not describe the use of a structured appraisal or risk-of-bias tool.
*This systematic review was available as a preprint at the time of our review. We included this study because it was highly relevant to the PEN-aligned strategy under investigation.
Effectiveness of WHO PEN and PEN-aligned implementation strategies
Because WHO PEN is primarily designed for LMIC contexts, this synthesis prioritizes LMIC-specific findings. For reviews that included both HICs and LMICs, LMIC-specific findings were extracted where available. Where the original reviews did not disaggregate findings by country income group, we report the evidence as mixed-income evidence and interpret it cautiously.
Evidence on the effectiveness of WHO PEN implementation in LMICs was limited, but the available studies suggest potential benefits in selected settings. The systematic review by Tripathy et al. [19] examined studies from countries including North Korea, Bhutan, Myanmar, Moldova, Gaza/Palestine, and Indonesia and reported improvements across several domains. Studies from North Korea, Bhutan, and Myanmar showed reductions in population-level cardiovascular risk factors, including blood pressure, blood glucose, and smoking rates. Evidence from Moldova suggested improved treatment control and medication adherence among patients with hypertension and diabetes. Although a long-term follow-up study in the Gaza Strip did not find statistically significant improvements in clinical indicators, patients reported better quality of care and improved medication adherence after PEN implementation. Economic evaluations from Indonesia and Bhutan also suggested that targeted screening of high-risk individuals aged 40 years and older was more cost-effective than no screening or current practice.
Evidence from PEN-aligned strategies was also suggestive of benefit, although uneven. One systematic review on population-based hypertension screening [21] included evidence from both HICs and LMICs. Where LMIC-specific findings were available, the evidence supported targeted screening of high-risk adults aged 40 years and older rather than universal screening of all adults.
Task-shifting and team-based care were another important implementation approach. Joshi et al. [16] synthesized eight implementation case studies conducted across nine country settings, predominantly LMICs. Non-physician health workers (NPHWs) supported screening, patient education, referral, follow-up, and medication-adherence activities. In some settings, their responsibilities extended to hypertension diagnosis, medication initiation, and dose titration. Several interventions used mobile applications and clinical decision-support tools to assist NPHWs in screening, managing, and referring patients. The review suggested that task-shifting may expand cardiovascular risk management in settings with limited physician availability, provided that workers receive clearly defined responsibilities, structured training, supervision, and referral support.
Other service delivery models also showed promise, but the strength of evidence varied by setting. Van der Mannen et al. [17] reviewed integrated HIV-NCD service models and found that several LMICs, including Nigeria, Uganda, and Tanzania, had piloted WHO PEN or HEARTS for hypertension and CVD risk management within HIV services. These models used existing HIV platforms to provide NCD screening, counselling, referral, and chronic care follow-up. The findings indicated that integration was feasible in selected settings and boosts the sustainability of the HIV response while advancing universal health coverage and improving access to NCD care.
Gentilini et al. [18] systematically reviewed 23 studies of community retail pharmacy interventions in LMICs. Some studies reported improvements in glycemic control, medication adherence, blood pressure management, and health-related behaviors. However, the interventions, study designs, and outcomes were heterogeneous, and several randomized and observational studies had a high risk of bias. The findings therefore support the potential contribution of community pharmacies but do not establish their uniform effectiveness across LMIC settings.
Overall, WHO PEN implementation was associated with improvements in selected clinical outcomes, service delivery, treatment adherence, and patient-reported outcomes in some settings. Evidence for PEN-aligned strategies also points to potential benefits of targeted high-risk screening, structured task-shifting, integrated chronic care platforms, and pharmacy-based support. However, much of this evidence remains heterogeneous, and some findings are derived from mixed-income reviews that did not consistently disaggregate LMIC results. These findings should therefore be interpreted cautiously and should not be taken as evidence of full-scale PEN effectiveness across health systems.
Challenges and capacity gaps in implementation
Despite evidence of potential benefit, the reviews consistently showed that many health systems lacked the basic capacity required to implement WHO PEN at scale. The main gaps concerned two related but distinct areas: access to essential medicines and diagnostics, including their availability and affordability; and broader PHC capacity, including workforce, clinical guidance, risk stratification, referral arrangements, and service organization.
Availability and affordability of essential medicines and diagnostics
Facility readiness was commonly assessed using WHO PEN benchmarks for essential medicines, diagnostic investigations, and basic equipment. Albelbeisi et al. [13] synthesized five cross-sectional studies conducted between 2012 and 2018, covering 304 public health facilities across twelve LMICs, and found substantial gaps in service availability and readiness. Readiness scores varied widely across countries, ranging from 13.5% to 51% for essential medicines, 0.0%–59.4% for diagnostic investigations, and 29.2%–51.2% for basic equipment. No country reached the global benchmark of 80%.
Similar gaps were reported in Africa. Tesema et al. [5] assessed NCD service capacity across 47 African countries and found that only Cabo Verde and Mauritius reported having all ten essential NCD medicines and all six essential NCD technologies. Kibirige et al. [14] also reported suboptimal availability of five essential diabetes medicines and three diagnostic tests across 15 African countries, with particularly limited availability of intermediate-acting insulin and glycated hemoglobin testing.
Affordability represented a separate implementation challenge and patient-level barrier. Kibirige et al. [14] reported that the cost of short-acting insulin was equivalent to approximately 7 days’ wages, while glycated hemoglobin (HbA1c) testing and lipid-profile testing cost the equivalence of 8.6–12.6 days’ wages and 3.6–7.5 days’ wages, respectively. Broader financing and supply-chain constraints further affected continuity of access to medicines and diagnostics [4, 17], while weak financial protection was identified as an additional barrier in resource-constrained settings [21].
Workforce capacity and service organization
The reviews also identified substantial gaps in workforce capacity, simplified clinical guidance, cardiovascular risk stratification, and the organization of long-term NCD care. Tesema et al. [5] found limited availability of simplified NCD guidelines and risk-based care at the PHC level. Only 14 countries had PHC guidelines for NCD management, and only two countries reported CVD risk stratification in more than 50% of PHC facilities.
Gunawan et al. [20] concluded that community health centers often failed to meet minimum NCD service standards because of insufficient human resources for NCD-related activities, including prevention, treatment, and risk factor control. Muratalieva et al. [8] further showed that, in several countries of the Commonwealth of Independent States, NCD care remained largely specialist- and hospital-based, with limited emphasis on prevention, continuity of care, and patient-centered PHC.
Gupta et al. [15] assessed service readiness in 797 public first-referral hospitals across eight low-income countries and found relatively better availability of commodities for acute epilepsy and stage 1–2 hypertension in first-referral hospitals across eight low-income countries. However, availability of medicines and equipment for diabetes remained limited, suggesting that referral-level facilities may help expand access for some conditions but cannot fully compensate for weak PHC capacity.
Barriers and facilitators affecting implementation and scale-up
Barriers to WHO PEN implementation operated at patient, provider, organizational, and health-system levels. Aminpour et al. [4] classified barriers and facilitators into organizational factors and external social, cultural, and economic factors. Organizational factors included human resources, service delivery, health system structure, leadership and governance, information systems, and resources and financing.
In addition to the structural shortages described above, Tripathy et al. [19] highlighted implementation-process challenges including weak electronic registration systems, poor adherence to medication and lifestyle advice, loss to follow-up, limited home visits, weak referral linkages, lengthy reporting processes, limited community-based health education, and errors in calculating or recording CVD risk scores [19].
Service-delivery models also faced context-specific barriers. Integrated HIV-NCD models faced barriers such as unclear clinical guidelines, infrastructure limitations, supply chain weaknesses, privacy concerns, and patient flow challenges [17]. Community pharmacy-based models were affected by resource limitations, insufficient training, regulatory restrictions, unclear professional responsibilities, and weak referral linkages [18].
At the same time, the reviews identified several facilitators. These included structured training, refresher sessions, simplified treatment protocols, clinical decision-support tools, physician supervision, mHealth platforms, digital patient records, staff and patient education, stakeholder collaboration, reliable supply chains, financial protection, supportive policy environments, and stronger community engagement [4, 16–19, 21].
In practice, implementation is more likely to succeed when health workers are supported through training and supervision, referral and information systems function effectively, communities are engaged, and policy and regulatory environments enable NPHWs and community-based platforms to contribute safely to NCD care.
Promising strategies for scale-up and contextual adaptation
Across the reviews, several strategies emerged as promising for scaling up WHO PEN in LMICs, although the strength and transferability of the supporting evidence varied. In LMIC settings where evidence was available, targeted screening of high-risk adults aged 40 years and older appeared more feasible and potentially more cost-effective than universal adult screening, particularly in resource-constrained settings [19, 21]. This approach requires simple risk-stratification tools, trained frontline personnel, and clear pathways for diagnosis, treatment, and referral.
Task-shifting and team-based care may expand access to screening, follow-up, lifestyle counselling, and risk-factor management, provided that frontline workers receive adequate training, supervision, and decision support [16]. These models require clearly defined scopes of practice, standardized protocols, competency-based training, ongoing supervision, decision-support tools, and effective referral arrangements.
Leveraging established service platforms was another recurring strategy. In settings with established HIV service infrastructure, integrating NCD screening, counselling, treatment, and follow-up into existing HIV care structures was reported as feasible and may extend access without creating entirely separate delivery systems [17]. Community retail pharmacies may also serve as accessible platforms for medication adherence support, blood pressure monitoring, diabetes care, and health education [18]. The applicability of these models therefore depends on local workforce capacity, professional regulation, training, financing, and referral linkages.
Evidence from first-referral hospitals suggested that these facilities may have better availability of selected medicines and equipment than primary health centers [15]. They may therefore have a complementary role in referral, supervision, and the management of selected acute or complex NCD conditions.
WHO PEN protocols themselves can be used as tools for PHC quality improvement. Reviews from countries of the Commonwealth of Independent States showed that PEN implementation encouraged more patient-centered care, stronger gatekeeping, counselling on risk-factor prevention, and auditing of clinical practices such as CVD risk assessment and statin prescription [8, 19].
However, these strategies should not be viewed as stand-alone solutions. Their success depends on the basic conditions repeatedly identified across the reviews: affordable medicines and diagnostics, adequate workforce capacity, reliable supply chains, simplified guidelines, information systems, and sustained financing [4, 14, 19, 20].
Table 2 summarizes the context-specific implementation considerations derived from these findings and indicates the scope and limitations of the evidence supporting each consideration.
TABLE 2 | Review-derived implications for context-specific implementation of the World Health Organization’s Package of Essential Noncommunicable Disease Interventions (WHO PEN) in low- and middle- income countries (LMICs) (multiple LMICs, 2025).	Synthesis area	WHO PEN guidance	Key findings from included reviews	Context-specific implementation implications	Evidence basis
	Primary healthcare readiness	Assess PHC infrastructure, workforce, equipment, diagnostics, medicines, and existing NCD services before implementation [2]	Reviews reported major gaps in medicines, diagnostics, equipment, workforce capacity, simplified guidelines, and cardiovascular risk assessment [5, 13–15, 20]	Scale-up should be preceded or accompanied by PHC readiness assessment and investment in minimum service inputs. May prioritize first-referral level hospitals where readiness is higher for implementation	Supported by several readiness-focused evidence sources, although indicators, settings, and data periods varied
	Availability and affordability	Ensure access to essential medicines and technologies required for NCD management [2]	Availability did not ensure access. Medicines and diagnostic tests were frequently unaffordable, with additional financing and supply constraints [4, 14, 19, 20]	Monitoring should include availability, affordability, stock-outs, out-of-pocket expenditure, and continuity of access	Evidence was consistent in direction but concentrated in selected diseases and regions
	Targeted screening and risk stratification	Use simplified cardiovascular risk assessment and management protocols [2]	Economic evidence suggested that screening adults aged ≥40 years or those at high cardiovascular risk may be more cost-effective than universal adult screening [19, 21]	Resource-constrained settings may consider targeted high-risk screening supported by simple risk tools and clear referral pathways	Mainly based on one mixed-income economic review (reprint) and one WHO PEN implementation review; transferability is context-dependent
	Task-shifting and team-based care	Train PHC workers to assess, manage, and refer patients, with periodic supervision [2]	NPHWs supported screening, counselling, follow-up, adherence management, and selected risk-management tasks [16]	Task-shifting should include clear roles, standardized protocols, competency-based training, supervision, decision support, and referral arrangements	Based mainly on implementation case studies, comparative effectiveness evidence was limited
	Integration with existing platforms	Integrate NCD care within PHC and existing service-delivery systems [2]	HIV/chronic-care platforms and community pharmacies showed potential to support NCD screening, counselling, treatment, follow-up, and adherence [17, 18]
Prioritize decentralization NCDs interventions at first-referral level hospitals for broader range of NCDs	These models may be considered where infrastructure, regulation, workforce, financing, and referral systems are adequate	Each model was mainly supported by one topic-specific review; interventions and outcomes were heterogeneous
	Quality and implementation fidelity	Use clinical records, audit tools, supervision, and agreed monitoring indicators [2]	Reviews identified inconsistent protocol adherence, weak follow-up, poor referral, errors in cardiovascular risk assessment, and variable patient experience [8, 19]	Implementation evaluation should assess whether WHO PEN is delivered as intended through audit, patient registers, referral tracking, and patient-experience measures	Supported by a small number of reviews; formal quality appraisal was absent in some sources


DISCUSSION
Although direct review-level evidence on WHO PEN implementation remains limited, that which is available suggests potential benefits in selected settings, including improvements in cardiovascular risk factors, treatment control, medication adherence, service delivery, and patient-perceived quality of care. Significant gaps and challenges persist in public primary health facilities in many LMICs, particularly in relation to health workforce capacity, availability and affordability of essential medicines, diagnostics and basic equipment, and the organization of long-term chronic care. Several PEN-aligned strategies, including targeted screening, task-shifting, integrated chronic care models, and community pharmacy-based support, appear promising, although the strength and transferability of the evidence vary across settings. Taken together, these findings support context-sensitive adaptation of WHO PEN rather than uniform implementation across health systems.
Interpretation and implementation implications
A central finding of this review is that the availability of WHO PEN protocols alone is insufficient for successful implementation. Reviews of facility readiness documented major gaps in essential medicines, diagnostic investigations, and basic equipment. In one review based on facility assessments conducted between 2012 and 2018, none of the country-level mean readiness indices reached the 80% threshold applied by the review [13]. Although these historical estimates may not reflect current facility capacity, they demonstrate the scale of the documented readiness gaps. Other reviews also reported limited use of simplified NCD guidelines, weak cardiovascular risk stratification, shortages of trained staff, and continuing reliance on specialist- or hospital-centered models of NCD care [5, 8, 20]. In addition, a broader review of asthma care in India highlighted how limited diagnostic capacity, poor recognition of symptoms, and inadequate adaptation of clinical guidance may create additional implementation challenges in rural settings [22]. These capacity gaps help explain why implementation remains difficult even when policy commitment exists. They also demonstrate that implementation difficulties reflect broader weaknesses in PHC systems rather than isolated failures in program delivery.
Implementation barriers were not confined to service availability but affected the full care pathway from screening and diagnosis to treatment initiation, follow-up, and adherence. Affordability was a particularly important constraint, with evidence showing that essential diabetes medicines and diagnostic tests may remain financially inaccessible to patients even when available in facilities [14]. Weak supply chains, inadequate financing, insufficient training, poor referral linkages, limited home visits, weak information systems, and errors in CVD risk assessment were also reported [4, 19]. These health-system barriers may interact with patient-level factors. A scoping review cited for contextual interpretation, but not included in the formal synthesis, found that limited knowledge of disease and treatment, negative attitudes towards long-term medication, beliefs about medicines, and quality-of-life concerns contributed to poor medication adherence in LMICs [23]. These barriers suggest that sustainable implementation of WHO PEN is more likely to require broader primary care strengthening, including reliable procurement systems, simplified clinical tools, patient registration, referral tracking, supervision, and mechanisms for financial protection.
This overview of reviews and other similar studies [24, 25] identifies more practical and context-responsive approaches to adopting and implementing WHO PEN. Urban refugee, rural, and hospital settings, among others, all require more tailored approaches to implementing WHO PEN while meeting special needs or overcoming challenges, such as the need for dialysis services to save the lives of patients with chronic kidney disease, training health workers in rural facilities to recognize syndromes for the early diagnosis or referral of patients with asthma, and requiring specialists and doctors to adopt preventive interventions and support team-based care led by non-physician health workers.
Measurements of WHO PEN implementation require multidimensional data, ranging from service readiness and coverage to process indicators, quality-of-care assessments, risk-factor control, and clinical indicators.
Several delivery strategies may help translate WHO PEN recommendations into practice in resource-constrained settings. In LMIC contexts, targeted screening of high-risk adults, particularly those aged 40 years and older, appears more feasible and potentially more cost-effective than universal adult screening where resources are limited [19, 21]. This finding remains context-dependent, and its transferability is likely to vary according to the burden of local disease, screening costs, workforce capacity, and available referral and treatment services.
Task-shifting and team-based care may expand access to screening, lifestyle counseling, follow-up, and risk-factor management, especially when NPHWs are supported by clear protocols, training, supervision, and decision-support tools [16]. Integration of NCD care into established HIV or chronic care platforms may also be useful in settings with mature HIV chronic care infrastructure, although this evidence was largely derived from implementation case studies rather than comparative evaluations [17]. Additional studies similarly reported potential benefits from integrating HIV and NCD services, including greater service accessibility and continuity of chronic care, while also identifying substantial heterogeneity in integration models, target conditions, and reported outcomes [26, 27]. These contextual findings reinforce the need to adapt integration models to the organization and capacity of local services.
Community pharmacies may provide additional opportunities for blood pressure monitoring, medication adherence support, diabetes care, and health education, although their contribution depends on regulatory frameworks, training, referral linkages and collaboration with primary care providers [18]. A Ghanaian empirical study, cited as contextual evidence rather than as part of the formal synthesis, illustrated how unclear professional regulation may restrict community pharmacists’ involvement in hypertension and chronic disease management [28]. This example supports the broader finding that expansion of pharmacy-based care requires clearly defined professional responsibilities and appropriate regulatory support.
The level of confidence in these implementation strategies varied according to the supporting evidence. Findings on gaps in PHC readiness were reported consistently across several reviews, whereas task-shifting, service integration, and community pharmacy-based care were often supported mainly by single topic-specific reviews with heterogeneous underlying studies. These strategies should therefore be considered context-dependent, evidence-informed options rather than definitive or consensus recommendations.
Across these strategies, several common enabling conditions were evident: adequate workforce capacity, clearly defined professional roles, reliable supplies, functioning referral systems, supportive regulation, and sustained financing. Expansion of task-sharing, integrated care, or community-based delivery should therefore be based on local assessments of health-system capacity rather than on the assumption that a single delivery model will be transferable across all LMIC settings. Healthcare professionals, community health workers, pharmacists, patients, and carers may have complementary roles, but these roles should be defined according to local service organization, competencies, and regulatory frameworks.
The organization and equipping of healthcare teams across health system levels is another important consideration. In some settings, NCD care remains specialist-led and hospital-centered, with limited emphasis on prevention, continuity of care, and patient-centered primary care. At the same time, first-referral hospitals may have better availability of selected commodities than primary health centers [15]. This suggests that district hospitals, primary care facilities, community health workers, pharmacies, carers, and patients may all have complementary roles in WHO PEN implementation. Strengthening the role of first-level district hospitals and community-based actors may support decentralization and continuity of care.
Quality of care also requires more explicit attention. Some evidence suggests that PEN implementation can encourage more structured CVD risk assessment, counselling, clinical audit, and patient-centered care [8]. Nevertheless, process-related barriers such as loss to follow-up, poor adherence, weak referral linkages, and errors in recording risk scores indicate that implementation fidelity cannot be assumed [19]. Routine monitoring through standard process indicators, clinical audits, program reviews, and implementation evaluations should assess not only whether WHO PEN has been adopted but also whether it is delivered as intended and improves continuity, equity, and quality of care.
The evidence also points to areas where WHO PEN may require further refinement. Updates to its evidence base, norms, and standards could include clearer guidance on essential diagnostics and equipment, simplified tools for cardiovascular risk assessment in frontline practice, and practical examples of adaptation across different health system contexts. WHO and international partners could support implementation by disseminating lessons from successful PEN and PEN-aligned models, particularly those addressing affordability, workforce constraints, service integration, and quality improvement.
Strengths and limitations
This overview brings together evidence on both direct WHO PEN implementation and interventions aligned with defined WHO PEN components. Its principal strength is the synthesis of otherwise fragmented evidence across facility readiness, implementation outcomes, affordability, workforce models, service integration, and implementation barriers. The LMIC-specific focus and the cautious treatment of mixed-income reviews also increase the relevance of the findings to the settings for which WHO PEN was primarily developed.
Several limitations should nevertheless be considered. First, the number of eligible reviews was small, and the included reviews differed considerably in their objectives, designs, settings, interventions, and outcome measures. This heterogeneity precluded quantitative pooling and required a narrative synthesis. Second, the methodological quality of the included reviews varied, and several reviews did not formally assess the quality of their underlying studies. Third, some mixed-income reviews did not report LMIC findings separately, limiting their contribution to LMIC-specific conclusions.
In addition, although no language restrictions were applied during study identification, the identified review-level evidence was predominantly published in English, and evidence from Latin America and Francophone Africa was limited. Consequently, implementation experiences reported in local-language publications, government documents, or regional literature may be under-represented, and the geographical representativeness of the synthesis may be incomplete.
Future research
Future research should move beyond facility surveys, feasibility studies, and small pilot projects. More rigorous implementation research, longitudinal studies, pragmatic trials, and economic evaluations are needed to assess effectiveness, cost-effectiveness, equity, affordability, and sustainability across different LMIC contexts. Because follow-up periods were inconsistently defined and reported across the included reviews, future studies should report exact follow-up durations and distinguish early changes in service processes or patient experience from sustained clinical and population-level outcomes. Future research should also examine how workforce models, regulatory arrangements, financing mechanisms, and service-integration strategies interact with local health-system capacity. Future reviews should also disaggregate findings by country income group, region, health-system setting, and delivery model to generate more nuanced guidance for WHO PEN scale-up and adaptation.
Conclusion
This overview of reviews found that WHO PEN and PEN-aligned strategies may support improvements in selected NCD service-delivery and patient outcomes in LMICs, including risk-factor control, treatment adherence, perceived quality of care, and access to chronic disease management. However, the evidence base remains limited, heterogeneous, and uneven in methodological quality.
Promising strategies include targeted high-risk screening, task-shifting and team-based care, integration of NCD services into existing chronic care platforms, and community pharmacy-based support. These strategies should be adapted to local context and implemented alongside investments in PHC readiness, affordability, supply chains, supervision, referral systems, and quality monitoring. Given the limitations of the available review-level evidence, conclusions about long-term effectiveness and health-system impact should be interpreted cautiously. More rigorous, context-specific, and long-term evaluations are needed to guide WHO PEN scale-up in LMICs.
AUTHOR CONTRIBUTIONS
HX designed the review and wrote the manuscript. YH and ML contributed to article selection, table development, and referencing. AC provided guidance on the overall structure of the manuscript. All authors contributed to the article and approved the submitted version.
FUNDING
The author(s) declared that financial support was received for this work and/or its publication. This document was produced with funding from the UHC Partnership, supported by contributions from Belgium, Canada, the European Union, France, Ireland, Japan, Luxembourg, the United Kingdom of Great Britain and Northern Ireland, and the World Health Organization. Additional funding was provided by the Norwegian Agency for Development Cooperation.
ACKNOWLEDGMENTS
We gratefully acknowledge the valuable methodological review and insightful comments provided by Roses Parker and Simon Lewin (The Cochrane Collaboration), Baridalyne Nongkynrih (Center for Community Medicine, All India Institute of Medical Sciences, New Delhi), and Raffaella Sibilio (Department of Quality of Care & Patient Safety, WHO Europe Athens Office). We also appreciate the constructive feedback and exchanges received from participants at the 2025 Asia Pacific Congress on Public Health in Boao, Hainan, China, organized by the Chinese Preventive Medicine Association and the China National Center for Chronic and Noncommunicable Disease Control and Prevention, Chinese Center for Disease Control and Prevention.
CONFLICT OF INTEREST
The authors declare that they do not have any conflicts of interest.
GENERATIVE AI STATEMENT
The author(s) declared that generative AI was not used in the creation of this manuscript.
Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.
AUTHOR DISCLAIMER
The authors alone are responsible for the views expressed in this publication, which do not necessarily represent the decisions, policy, or views of the World Health Organization.
REFERENCES
	World Health Organization. Noncommunicable Diseases. Geneva: World Health Organization (2025). Available online at: https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases (Accessed November 17, 2025).

	World Health Organization. WHO Package of Essential Noncommunicable (PEN) Disease Interventions for Primary Health Care. Geneva: World Health Organization (2020).

	World Health Organization. Package of Essential Noncommunicable (PEN) Disease Interventions for Primary Health Care in low-resource Settings. Geneva: World Health Organization (2010).

	Aminpour, M, Aryankhesal, A, Hashjin, AA, and Pourasghari, H. Implementation of the package of essential non-communicable (PEN) disease interventions in low-resource settings: a systematic review. Iranian Journal Public Health (2024) 53:2226–38. doi:10.18502/ijph.v53i10.16700

	Tesema, AG, Ajisegiri, WS, Abimbola, S, Balane, C, Kengne, AP, Shiferaw, F, et al. How well are non-communicable disease services being integrated into primary health care in Africa: a review of progress against World Health Organization's African regional targets. PloS One (2020) 15:e0240984. doi:10.1371/journal.pone.0240984

	Luciani, S, Nederveen, L, Martinez, R, Caixeta, R, Chavez, C, Sandoval, RC, et al. Noncommunicable diseases in the americas: a review of the Pan American Health Organization's 25-year program of work. Revista panamericana de salud publica = Pan Am J Public Health (2023) 47:e13. doi:10.26633/rpsp.2023.13

	World Health Organization. Integrating the Prevention and Control of Noncommunicable Diseases in HIV/AIDS, Tuberculosis, and Sexual and Reproductive Health Programmes: Implementation Guidance. Geneva: World Health Organization (2023).

	Muratalieva, E, Nendaz, M, and Beran, D. Strategies to address non-communicable diseases in the commonwealth of Independent States countries: a scoping review. Prim Health Care Research and Development (2022) 23:e73. doi:10.1017/s1463423622000639

	World Health Organization. Prevention of cardiovascular disease: guidelines for assessment and management of total cardiovascular risk (2007). Available online at: https://iris.who.int/handle/10665/43685 (Accessed November 17, 2025).

	World Health Organization. Consolidated Guidelines on HIV Prevention, Testing, Treatment, Service Delivery and Monitoring: Recommendations for a Public Health Approach. Geneva: World Health Organization (2021).

	Mendis, S, Johnston, SC, Fan, W, Oladapo, O, Cameron, A, and Faramawi, MF. Cardiovascular risk management and its impact on hypertension control in primary care in low-resource settings: a cluster-randomized trial. Bull World Health Organ (2010) 88:412–9. doi:10.2471/blt.08.062364

	Xu, H, Cieza, A, Qama, E, Hu, Y, Li, M, Yang, J, et al. Evidence on implementing WHO package of essential Non-communicable (PEN) disease interventions: a systematic review protocol. BMJ Open (2026) 16:e112469. doi:10.1136/bmjopen-2025-112469

	Albelbeisi, AH, Albelbeisi, A, El Bilbeisi, AH, Taleb, M, Takian, A, and Akbari-Sari, A. Public sector capacity to prevent and control of noncommunicable diseases in twelve Low- and middle-income countries based on WHO-PEN standards: a systematic review. Health Services Insights (2021) 14:1178632920986233. doi:10.1177/1178632920986233

	Kibirige, D, Olum, R, Kyazze, AP, Bongomin, F, and Sanya, RE. Availability and affordability of essential medicines and diagnostic tests for diabetes mellitus in Africa. Trop Medicine and International Health : TM and IH (2022) 27:942–60. doi:10.1111/tmi.13819

	Gupta, N, Coates, MM, Bekele, A, Dupuy, R, Fénelon, DL, Gage, AD, et al. Availability of equipment and medications for non-communicable diseases and injuries at public first-referral level hospitals: a cross-sectional analysis of service provision assessments in eight low-income countries. BMJ Open (2020) 10:e038842. doi:10.1136/bmjopen-2020-038842

	Joshi, R, Thrift, AG, Smith, C, Praveen, D, Vedanthan, R, Gyamfi, J, et al. Task-shifting for cardiovascular risk factor management: lessons from the Global Alliance for Chronic Diseases. BMJ Global Health (2018) 3:e001092. doi:10.1136/bmjgh-2018-001092

	van der Mannen, JS, Heine, M, Lalla-Edward, ST, Ojji, DB, Mocumbi, AO, and Klipstein-Grobusch, K. Lessons learnt from HIV and noncommunicable disease healthcare integration in Sub-Saharan Africa. Glob Heart (2024) 19:85. doi:10.5334/gh.1370

	Gentilini, A, Kasonde, L, and Babar, ZU. Expanding access to NCD services via community retail pharmacies in LMICs: a systematic review of the literature. J Pharmaceutical Policy Practice (2025) 18:2462450. doi:10.1080/20523211.2025.2462450

	Tripathy, JP, and Mishra, S. How effective was implementation of the package of essential non-communicable disease (PEN) interventions: a review of evidence?Diabetes and Metabolic Syndrome (2021) 15:102266. doi:10.1016/j.dsx.2021.102266

	Gunawan, G. Katmini. Implementation of Minimum Service Standards (MSS) policies on non-communicable diseases (NCD): a literature review. J Qual Public Health (2022) 6:130–9. doi:10.30994/jqph.v6i1.414

	Davari, M, Sorato, MM, and Nikfar, S. Cost-Effectiveness of comprehensive screening of general population for hypertension: can it save money and life? systematic review of pharmacoeconomic studies. EC Diabet Metabol Res (2020) 4:13–25.

	Kapri, A, Pant, S, Gupta, N, Paliwal, S, and Nain, S. Asthma history, current situation, an overview of its control history, challenges, and ongoing management programs: an updated review. Proc Natl Acad Sci India Sect B Biol Sci (2023) 93:539–551. doi:10.1007/s40011-022-01428-1

	Chauke, GD, Nakwafila, O, Chibi, B, Sartorius, B, and Mashamba-Thompson, T. Factors influencing poor medication adherence amongst patients with chronic disease in low-and-middle-income countries: a systematic scoping review. Heliyon (2022) 8:e09716. doi:10.1016/j.heliyon.2022.e09716

	Correia, JC, Lachat, S, Lagger, G, Chappuis, F, Golay, A, Beran, D, et al. Interventions targeting hypertension and diabetes mellitus at community and primary healthcare level in low- and middle-income countries:a scoping review. BMC Public Health (2019) 19:1542. doi:10.1186/s12889-019-7842-6

	McNatt, ZZ. Addressing noncommunicable diseases among urban refugees in the Middle East and North Africa - a scoping review. Conflict and Health (2020) 14:9. doi:10.1186/s13031-020-0255-4

	Bulstra, CA, Hontelez, JAC, Otto, M, Stepanova, A, Lamontagne, E, Yakusik, A, et al. Integrating HIV services and other health services: a systematic review and meta-analysis. PLoS Medicine (2021) 18:e1003836. doi:10.1371/journal.pmed.1003836

	Chireshe, R, Manyangadze, T, and Naidoo, K. Integrated chronic care models for people with comorbid of HIV and non-communicable diseases in Sub-Saharan Africa: a scoping review. PloS One (2024) 19:e0299904. doi:10.1371/journal.pone.0299904

	Marfo, AFA, and Owusu-Daaku, FT. Exploring the extended role of the community pharmacist in improving blood pressure control among hypertensive patients in a developing setting. J Pharm Policy Pract (2017) 10:39. doi:10.1186/s40545-017-0127-5


Copyright © 2026 Xu, Hu, Li, Yang, Breda, Wu and Cieza. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms. PHR is edited by the Swiss School of Public Health (SSPH+) in a partnership with the Association of Schools of Public Health of the European Region (ASPHER)+
OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Implementation of the World Health Organization’s Package of Essential Noncommunicable Disease Interventions: an overview of reviews		Objectives

		Methods

		Results

		Conclusion

		INTRODUCTION		WHO’s package of essential noncommunicable disease interventions

		Complex evidence of WHO PEN implementation





		METHODS		Review design

		Search strategy

		Eligibility criteria





		RESULTS		Effectiveness of WHO PEN and PEN-aligned implementation strategies

		Challenges and capacity gaps in implementation

		Availability and affordability of essential medicines and diagnostics

		Workforce capacity and service organization

		Barriers and facilitators affecting implementation and scale-up

		Promising strategies for scale-up and contextual adaptation





		DISCUSSION		Interpretation and implementation implications

		Strengths and limitations

		Future research

		Conclusion





		AUTHOR CONTRIBUTIONS

		FUNDING

		ACKNOWLEDGMENTS

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		AUTHOR DISCLAIMER

		REFERENCES









OPS/images/cover.jpg
(J PHR

SS PH

Implementation of the
World Health
Organization’s Package of
Essential
Noncommunicable
Disease Interventions: an
overview of reviews









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg





