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Strategies for managing prehypertension in adults in Kisangani: Adaptations to limited resources and strengthening primary care in the Democratic Republic of Congo

Abstract : 	Comment by ahmad afzal: Kindly remove colon here
Prehypertension (PHTN) is widely recognised as a public health problem due to its high prevalence and its role in increasing the risk of cardiovascular disease and established hypertension (HTN). PHTN represents a major public health challenge in Africa, with prevalence ranging from 2.5% to 34% in children and adolescents, and from 32.9% to 56.8% in adults.  This narrative review aims to explore strategies for managing PHTN, adapted to the context of Kisangani, by examining community-based approaches, models of shared responsibility, and organisational innovations that help strengthen primary care in a resource-constrained setting. The literature review was conducted in PubMed, Google Scholar and institutional archives, for the period 2020 to 2025. The narrative analysis was structured around four main areas. In a study conducted in Kisangani on 422 adult participants, the prevalence of PHTN was estimated at 33.8%. This prevalence is within the range observed in sub-Saharan Africa (30-56.8%), but remains worrying given the youth of the population studied (66.2% aged 18-29). The high prevalence of cardiovascular risk factors, particularly HTN and PHTN in Kisangani, provides strong justification for the implementation of early, community-based interventions. For the PHTN integrated control model in Kisangani to be successful, it should be based on strategic, multi-sectoral coordination. The WHO HEARTS framework, mHealth, task shifting, and community activities serve as the foundation for this strategy. It also discusses finance, staffing, and resource-related concerns and provides creative answers to guarantee successful cardiovascular disease prevention.

I. INTRODUCTION
Prehypertension (PHTN) refers to an increase in blood pressure above the normal range, but not reaching the threshold for hypertension (HTN). It is defined by a systolic blood pressure of between 120 and 139 mmHg and/or a diastolic blood pressure of between 80 and 89 mmHg, according to the Seventh Report of the Joint National Committee (JNC 7) [1,2]. 
This category was introduced to identify people at increased risk of developing HTN and cardiovascular disease, even if their blood pressure has not yet reached the diagnostic values for HTN [3,4].
PHTN is widely recognised as a public health problem due to its high prevalence and its role in increasing the risk of cardiovascular disease and established HTN [3,5-8]. 
PHTN represents a major public health challenge in Africa, with prevalence ranging from 2.5% to 34% in children and adolescents, and from 32.9% to 56.8% in adults. It is associated with various factors such as age, sex, lifestyle and cardiometabolic factors contributing to its development [9]. Given this situation, targeted prevention strategies are essential to slow the progression to HTN and its cardiovascular complications.
In the Democratic Republic of Congo (DRC), this condition represents a growing public health challenge, particularly in urban centres such as Kisangani, where prevalence is as high as 33.8% in adults [10].	Comment by ahmad afzal: Make it one paragraph, please.
In Kisangani, the epidemiological transition is reflected in a shift from a profile centred on infectious diseases to a gradual rise in non-communicable diseases, while maintaining a high prevalence of infectious diseases. This specific situation calls for the development of appropriate PHTN management strategies that take account of local constraints and are based on strengthening primary care.
Challenges specific to the management of PHTN in resource-limited settings such as Kisangani include limited access to care, the cost of drugs, the lack of qualified staff, and socio-economic and cultural factors [11,12].
The World Health Organisation (WHO) is proposing the HEARTS technical package as a reference framework for improving the management of HTN in primary healthcare, especially in resource-limited settings, which could also be applied to PHTN. This technical package is based on six pillars: promoting a healthy lifestyle, using evidence-based treatments, guaranteeing access to medicines and technologies, adapting management to individual cardiovascular risk, encouraging teamwork among carers, and establishing monitoring systems to evaluate and improve care. This model has proved effective in many countries, improving blood pressure control and access to care despite local constraints [13,14].
The aim of this narrative review is to explore strategies for managing PHTN, adapted to the context of Kisangani, by examining community-based approaches, models of shared responsibility, and organisational innovations that help strengthen primary care in a resource-constrained setting.
II. METHODS
This narrative review carefully examined the current scientific literature.  Our aim was to examine the management of PHTN, focusing on issues in low-resource areas, with a particular focus on sub-Saharan Africa and adaptations to primary care. 
2.1. Search strategy
The literature review was conducted in PubMed, Google Scholar and institutional archives, for the period 2020 to 2025. Keywords included: "prehypertension", "primary care", "limited resources", "community health workers", "task shifting", "sub-Saharan Africa", "Democratic Republic of Congo", "Kisangani", et "HEARTS package".	Comment by ahmad afzal: Unless I am much mistaken, there should be ‘and’ here.
2.2. Selection criteria
Inclusion criteria included: (1) studies relevant to the management of PHTN or TAH in sub-Saharan Africa, (2) recent publications (2020-2025), (3) focus on primary care and resource-limited settings, (4) community care models and shared responsibility, (5) context-specific adaptation strategies.
Exclusion criteria included: (1) studies focusing only on severe or complicated HTN, (2) specialised care models not applicable to primary care, (3) non-transposable developed country settings, (4) publications prior to 2020.
2.3. Data analysis
The narrative analysis was structured around four main areas: (1) epidemiology and risk factors for PHTN in Kisangani, (2) adapted community care models, (3) strategies for strengthening primary care, and (4) specific adaptations to limited resources. Particular attention was paid to organisational innovations and practical recommendations for implementation.
III. RESULTS
3.1. Epidemiology of prehypertension in the DRC and Kisangani
PHTN is a rapidly growing public health issue in the DRC, despite the fact that specific national data are still limited. According to studies conducted in the DRC, the estimated prevalence of PHTN varies according to the population groups studied. 
A study of pre- and post-menopausal Congolese women revealed a prevalence of prehypertension of 38.5% in this sample, with a notable association with advanced age (>50 years), menopause, and the use of traditional medicines [15].
A study in Lubumbashi showed that hypertension is common, requiring prevention and treatment programmes, and also suggested that there is a large proportion of people with PHTN who need to be targeted [16].
According to the Bassandja et al. study conducted in Kisangani on 422 adult participants, the prevalence of PHTN was estimated at 33.8%. This prevalence is within the range observed in sub-Saharan Africa (30-56.8%), but remains worrying given the youth of the population studied (66.2% aged 18-29). The risk factors identified include advanced age (adjusted OR: 1.27 for ≥50 years), male sex (OR: 1.5), obesity (OR: 2.78), family history of hypertension (OR: 1.73), stress (OR: 8.68), hypercholesterolaemia (OR: 2.81), and low physical activity (OR: 3.43). These factors, which are largely modifiable, offer targets for preventive intervention tailored to the local context [10].
Assessment of cardiovascular risk using the ISH/WHO score in pre-hypertensive subjects in Kisangani shows a significant proportion of patients at moderate to high risk requiring active management [17]. 
This situation justifies the urgent need to develop appropriate and accessible treatment strategies.
3.2. Community care models in sub-Saharan Africa
3.2.1. Main models of community care for the management of hypertension 
The main models of community care for the management of HTN in sub-Saharan Africa include several approaches centred on decentralisation of care, involvement of community health workers, and adaptation to the region's limited resources. 
The main models identified are : 	Comment by ahmad afzal: There shouldn’t be any gap between word and colon (:)
· Models based on village or community health workers (CHWs): These workers, trained to screen, monitor and educate hypertensive patients, play a key role in home or local care. Example: The CDCom programme in Uganda successfully uses village health workers to manage HTN and other non-communicable diseases, offering low-cost care with a high level of community involvement [18].	Comment by ahmad afzal: It is very abrupt to mention ‘example’, instead use ‘for example’
· Integrated care models in primary healthcare services : Using the primary care network with a task shifting/task sharing approach to overcome the shortage of healthcare professionals. This enables wider diagnosis and treatment in underserved areas, with implications for regular follow-up, awareness-raising and access to medicines [19].	Comment by ahmad afzal: Spacing mistake again
· Models using mobile health technologies (mHealth): smartphone-based intervention for the monitoring and ongoing education of hypertensive patients, facilitating optimal blood pressure control at a distance, in urban and rural areas, as reported in certain programmes in sub-Saharan Africa [20].
· Community interventions for prevention and control: Education campaigns, large-scale screening, measures to reduce risk factors and promote healthy lifestyles at community level, often combined with follow-up and clinical management of detected cases [21].


3.2.2. Applicability of community models to prehypertension 
Few studies focus specifically on PHTN ; the majority of research evaluates the prevention and control of HTN, thus indirectly encompassing PHTN :	Comment by ahmad afzal: Spacing mistake	Comment by ahmad afzal: Here too spacing problem
· Community interventions in sub-Saharan Africa include health education, promotion of healthy lifestyles, home screening and early referral, all of which are relevant to PHTN [21].
· These models aim to prevent the progression to HTN, which corresponds directly to the needs of people with PHTN [22].
· Screening and education programmes run by community health workers or in decentralised locations are suitable for the early detection and management of risk factors in people at risk, including pre-hypertensives [21].
These community-based models could be well suited to the management of PHTN in sub-Saharan Africa, offering significant opportunities for the sustainable prevention of HTN and its complications in resource-limited settings.
3.3. HEARTS technical package and local adaptation in the context of Kisangani
The experience of the WHO HEARTS package in several African countries shows that it is possible to improve the control of HTN and PHTN by adapting interventions to local resources. 
Here's how this approach can be transposed to the DRC, and Kisangani in particular:
· To successfully implement the HEARTS programme in Kisangani, it is imperative to strengthen primary healthcare by training staff and evaluating their performance [23].
· It is essential to adapt tools and protocols to local resources, whether digital or physical. From this perspective, community health workers play a key role in screening and follow-up, supported by awareness-raising campaigns [23].
· It is crucial to ensure regular, decentralised distribution of medicines, while implementing ongoing monitoring and evaluation of local data in order to adjust strategies [23].
·  Integrating HTN management into existing health programmes allows better use of resources [23].
· In addition, the engagement of community and religious leaders is vital to ensure community buy-in and involvement [23].
The implementation of the HEARTS programme in the DRC and Kisangani could be achieved through protocol adaptation, primary health care strengthening, community engagement and strict supervision, as has been demonstrated in other resource-constrained African countries.
3.4. Primary prevention of prehypertension in Kisangani: feasibility of a community-based and technological strategy
The high prevalence of cardiovascular risk factors, particularly HTN and PHTN in Kisangani, provides strong justification for the implementation of early, community-based interventions. The identification of determinants such as age, urban environment, level of education and lifestyle habits highlights the need for a comprehensive, multisectoral intervention approach [17, 24].
Community-based interventions such as health education, promotion of physical activity and improved nutrition are proving to be effective and cost-effective approaches in resource-poor countries, especially when they mobilise community health workers to reach isolated communities and are implemented through school and community programmes targeting young people and their families [24-26].
The use of SMS as a means of notifying appointments, sending preventive messages and encouraging healthy habits has proven to be effective and low-cost in comparable situations. It offers broad coverage for monitoring and education, even in areas with limited connectivity, while allowing for easy integration into existing community health programmes [25,26].
3.5. Training and capacity-building
It is essential to provide community health workers with standardised training adapted to the local context, including blood pressure measurement and taking into account cultural specificities, so that they can effectively identify, monitor and support people at risk of PHTN, even in low-resource settings [27, 28].
In addition, constant monitoring and support are crucial in boosting the confidence and commitment of community health workers, ensuring the excellence of their interventions, promoting a rapid response to local issues and helping them to adapt to constraints such as resource limitations and the cultural particularities associated with HTN [29, 29].
Finally, community actions that integrate training, monitoring and health education, carried out by skilled and supported community health workers, have proven to be highly effective in reducing blood pressure in pre-hypertensive individuals. This is made possible by tailored support and the encouragement of a healthy lifestyle [27, 30].
IV. DISCUSSION
This narrative review, one of the few to be carried out in sub-Saharan Africa and the DRC, examines community approaches, task-sharing systems and institutional innovations for managing the PHTN in Kisangani, while consolidating primary care in a context of limited resources.
4.1. Challenges specific to the Kisangani context
The management of PHTN in Kisangani is hampered by a shortage of qualified staff, limited access to treatment, economic constraints and a lack of appropriate programmes. An effective response requires investment in the health system, community education and the affordability of care [17, 31, 32].
The increasing coexistence of infectious and non-communicable diseases in Kisangani calls for integrated management, particularly of PHTN. The literature supports the integration of PHTN management within HIV, tuberculosis and maternal health programmes as an effective and efficient approach.[31, 33-35].	Comment by ahmad afzal: No full stop ‘.’ here. 
4.2. Recommended adaptation strategies
Based on the literature review and the specificities of the Kisangani setting, several adaptation approaches are suggested.
4.2.1. Organisational strategies 
It is crucial to strengthen the skills of local healthcare professionals through specific training on PHTN and its complications. The introduction of regular consultations in health centres ensures constant monitoring of people at risk. At the same time, the establishment of community monitoring systems and awareness-raising initiatives facilitates early detection and increases compliance with recommendations. Effective cross-sector collaboration between health services, local authorities and community bodies is ultimately essential for optimum management of this condition [36, 39].
4.2.2. Technological strategies
To monitor blood pressure effectively, the use of reliable automatic blood pressure monitors that comply with local conditions is recommended. The use of mobile technologies, such as specific applications or text message notifications, plays a crucial role in improving adherence to treatment and medical monitoring. In addition, the development of digital databases facilitates the management of patient records and the evaluation of intervention programmes. Telemedicine offers an innovative approach to remote patient monitoring in areas where access to healthcare is limited [40-42].
4.2.3. Preventive strategies
Awareness campaigns focusing on modifiable risk factors such as reducing sodium intake, promoting a balanced diet and encouraging physical exercise are essential to preventing PHTN. In addition, it is recommended that tobacco and alcohol consumption be vigorously reduced, and that strategies for managing stress within communities be put in place. In addition, facilitating access to a diet rich in potassium and low in sodium plays a major role in reducing the risk of HTN [38,43,44].
4.3. Integrated care model
4.3.1. Community level
Within the community, it is essential to promote health and detect PHTN early. This involves educating the population of Kisangani about the risks and preventive behaviours (balanced diet, regular physical activity) to avoid the onset of HTN. It is also crucial to train community health workers to identify PHTN by measuring blood pressure and referring people at risk to the appropriate health facilities. Systematic screening initiatives in public places, combined with the creation and support of self-help communities, would enable early detection of prehypertensive individuals and help them to adopt a healthy lifestyle [45,46]. This level guarantees the inclusion of the population and the rapid identification of cases.
4.3.2. Level of health centres
In health centres, a holistic approach to PHTN is based on regular screening and strict non-pharmacological management. It is crucial to systematically include blood pressure measurement in all consultations to ensure early detection. Once identified, pre-hypertensive subjects will be subject to non-drug management protocols, including constant monitoring, tailored lifestyle advice (diet and exercise) and in-depth therapeutic education to encourage their commitment to the recommendations and prevent progression to HTN. For this system to be effective, it would be necessary to train healthcare staff on a regular basis to reinforce their screening and risk management skills. Finally, a specific follow-up register would enable accurate epidemiological surveillance of prehypertensive subjects [25, 46-48]. This level represents the gateway to the formal healthcare system.


4.3.3. Referral hospital level
At hospital level, PHTN management should focus primarily on complex situations and the prevention of cardiovascular hazards. Patients with major co-morbidities or risk factors must be offered specialised support, including additional analyses for a comprehensive assessment of cardiovascular risk. This targeted strategy will be enhanced by the introduction of multidisciplinary programmes, involving cardiologists, nutrition experts and psychologists, with the aim of offering personalised, comprehensive support. An effective referral and counter-referral system between hospitals, health centres and the community will ensure continuity of care and a smooth patient pathway. In addition, ongoing training for hospital teams in the latest innovations and international recommendations on PHTN and HTN is essential to maintain a high level of expertise and optimise therapeutic strategies [49, 50]. This level guarantees the technical quality of management.
4.3.4. Level of coordination
For the PHTN integrated control model in Kisangani to be successful, it should be based on strategic, multi-sectoral coordination. It is imperative to create a coordination committee that brings together the authorities, health professionals, technologies and financial partners in order to ensure the synergistic effects of the interventions. This committee will be responsible for designing, harmonising and disseminating medical protocols adapted to local contexts, while developing a reliable epidemiological observation system to assess the impact of actions and adjustments to the relevant strategies [45,46].
At the same time, large-scale awareness-raising campaigns and regular in-service training courses will be organised for all those involved. Finally, the promotion and strengthening of multi-sector partnerships (with the education, agriculture and sports sectors, etc.) are crucial to the holistic prevention of PHTN in the community [45]. This level ensures the consistency and efficiency of the system.
4.4. Challenges to implementation and solutions
The implementation of PHTN management strategies in Kisangani faces a number of major challenges:
· Financing: This aspect requires a gradual approach that incorporates the management of PHTN into existing health programmes. Achieving success will require a proactive search for collaborations, including with local and international stakeholders, with the aim of diversifying funding sources and guaranteeing the sustainability of actions [51].
· Medical team: It is essential for the medical team to undergo ongoing training to improve their specific skills in managing PHTN. Improving working conditions, providing appropriate incentives and adopting e-learning are crucial tools for strengthening staff skills in dealing with these issues [51].
· Available resources: It is essential to maintain a stable availability of medicines and equipment. This requires consolidating the supply chain, establishing local collaborations for optimal stock management, improving distribution networks, and implementing innovative financing solutions to ensure access to the necessary resources [51].
To meet the challenges associated with funding, human resources and the tools needed to manage the PHTN, approaches such as gradual integration, cross-sector collaboration, continuous professional development (including distance learning), improving working conditions and optimising the supply chain through innovative financial arrangements could be adopted [51].
4.5. Research prospects
To improve PHTN management strategies in Kisangani, it is crucial that research focuses on three interconnected dimensions: assessing the feasibility, acceptability and effectiveness of care models through implementation studies; culturally adapting preventive actions by analysing socio-cultural factors and the most effective communication channels; and finally, carrying out economic analyses to support investment and guide the distribution of resources allocated to cardiovascular prevention.
V. CONCLUSION
In addition to highlighting the alarming adult PHTN rate of 33.8% in Kisangani, this narrative review suggests an integrated, multisectoral intervention plan that strategically coordinates efforts from the community level to the hospital. The WHO HEARTS framework, mHealth, task shifting, and community activities serve as the foundation for this strategy. It also discusses finance, staffing, and resource-related concerns and provides creative answers to guarantee successful cardiovascular disease prevention.
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1       Strategies for managing prehypertension in adults in Kisangani:   Adaptations to limited resources and strengthening primary care  in the Democratic Republic of Congo     Abstract   :    Prehypertension   ( PHTN )   is widely recognised as a public health problem due to its high  prevalence and its role in increasing the risk of cardiovascular disease and established  hypertension   ( HTN ).   PHTN represents a major public health challenge in Africa, with  prevalence ranging from 2.5% to 34% in children and adolescents, and from 32.9% to 56.8%  in adults.    This narrative review aims   to explore strategies for managing PHTN, adapted to the  context of Kisangani, by examining community - based approaches, model s of shared  responsibility, and organisational innovations that help strengthen primary care in a resource - constrained setting.   The literature review was conducted in PubMed, Google Scholar and  institutional archives, for the period 2020 to 2025.   The narrative analysis was structured around  four main areas .  In a   study conducted in Kisangani on 422 adult participants, the prevalence of  PHTN was estimated at 33.8%. This prevalence is within the range observed in sub - Saharan  Africa (30 - 56.8%), but remains worr ying given the youth of the population studied (66.2% aged  18 - 29).  The high prevalence of cardiovascular risk factors, particularly HTN and PHTN in  Kisangani, provides strong justification for the implementation of early, community - based  interventions. For the PHTN integrated control model in Kisangani to be successful, i t should  be based on strategic, multi - sectoral coordination. The WHO HEARTS framework, mHealth,  task shifting, and community activities serve as the foundation for this strategy. It also di scusses  finance, staffing, and resource - related concerns and provides creative answers to guarantee  successful cardiovascular disease prevention.     I. INTRODUCTION   Prehypertension (PHTN) refers to an increase in blood pressure above the normal range, but  not reaching the threshold for hypertension (HTN). It is defined by a systolic blood pressure of  between 120 and 139 mmHg and/or a diastolic blood pressure of betwee n 80 and 89 mmHg,  according to the Seventh Report of the Joint National Committee (JNC 7) [1,2].    This category was introduced to identify people at increased risk of developing HTN and  cardiovascular disease, even if their blood pressure has not yet reached the diagnostic values  for HTN [3,4].  

