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ABSTRACT
Background: Individuals living with hypertension are at an increased risk of 
cardiovascular- and cerebrovascular-related outcomes. Interventions implemented 
at the community level to improve hypertension control are considered useful to 
prevent cardiovascular and cerebrovascular events; however, systematic evaluation of 
such community level interventions among patients living in low- and middle-income 
countries (LMICs) is scarce.

Methods: Nine databases were searched for randomized controlled trials (RCTs) and 
cluster randomized control trials (cRCTs) implementing community level interventions 
in adults with hypertension in LMICs. Studies were included based on explicit focus 
on blood pressure control. Quality assessment was done using the Revised Cochrane 
Risk of Bias tool for randomized trials (ROBS 2). Results were presented according to 
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
checklist. Fixed-effect meta-analyses were conducted for studies that reported 
continuous outcome measures.

Results: We identified and screened 7125 articles. Eighteen studies, 7 RCTs and 11 
cRCTs were included in the analysis. The overall summary effect of blood pressure 
control was significant, risk ratio = 1.48 (95%CI = 1.40–1.57, n = 12). Risk ratio for RCTs 
was 1.68 (95%CI = 1.40–2.01, n = 5), for cRCTs risk ratio = 1.46 (95%CI = 1.32–1.61, 
n = 7). For studies that reported individual data for the multicomponent interventions, 
the risk ratio was 1.27 (95% CI = 1.04–1.54, n = 3).

Discussion: Community-based strategies are relevant in addressing the burden 
of hypertension in LMICs. Community-based interventions can help decentralize 
hypertension care in LMIC and address the access to care gap without diminishing the 
quality of hypertension control.
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INTRODUCTION
Hypertension affects one billion people globally and is a major risk factor for cardiovascular 
diseases [1]. Currently, it is estimated that high blood pressure (BP) is related to the deaths of 
more than 10 million people every year [2]. Estimates suggest that by 2025, the number of 
adults living with hypertension will increase to approximately 1.56 billion, with more than two-
thirds living in low- and middle-income countries (LMICs) [2]. Individuals living with hypertension 
are at an increased risk of cardiovascular- and cerebrovascular-related mortality [3].

Hypertension management is critical to the prevention of cardiovascular and cerebrovascular 
events. However, management in LMICs is sub-optimal because of poor access to care, lack of 
awareness, limited availability of medications [4], and shortage of physicians including at the 
primary care level [5–7]. As a result, there are still significant gaps in managing hypertension 
particularly in LMICs [8], emphasizing the need to effectively identify individuals with 
hypertension, and encourage effective disease management measures at the community level. 
Interventions to mitigate the looming hypertension crisis in LMIC need a strong community 
component whilst concurrently addressing access to care and quality of care issues.

Community-based intervention is a multi-faceted technique that combines individual and 
environmental change strategies across multiple settings aiming to prevent dysfunction 
and to promote well-being among population groups in a defined local community [9]. This 
includes health education, outreach services, self-management, and home-based care, which 
have emerged as practical approaches to addressing the critical gap in access to care [10–12]. 
Literature suggests community-based interventions focused on hypertension are cost-effective 
and promote positive health outcomes [9–13]. Evidence from studies conducted in LMICs 
suggest improved hypertension control for patients receiving community health worker (CHW) 
home visits [10–12] and reduction in BP related to a CHW-led chronic disease programme [10––
12] and use of mobile technology [10–12]. Thus, it is essential to comprehensively document 
interventions implemented at the community level for hypertension control in LMICs to 
complement previous evidence on community-based interventions for cardiovascular diseases 
prevention in LMIC [13]. Also, what remains unknown is the synthesis of how these community-
based strategies impact blood pressure control in LMICs. The objective of this systematic review 
was to evaluate community level interventions targeting improvement in hypertension control 
among patients LMICs.

METHODS
We conducted the systematic review and meta-analysis in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist for the PROSPERO 
registered protocol (CRD42020194081).

INCLUSION CRITERIA

We included studies on community-based interventions for hypertension control for adults 
aged 18 years and older with hypertension. Hypertension was defined as average clinic systolic 
BP (SBP) ≥ 140 mm Hg or diastolic BP (DBP) ≥ 90 mmHg following JNC-7 guidelines [14]. The 
included studies were mostly conducted at the community level, population level, health care 
provider level, community level, and at health care facilities in LMICs. We evaluated studies 
published between January 2000–July 30, 2023.

EXCLUSION CRITERIA

Studies that are not RCTs and cRCTs were excluded. Finally, we excluded studies conducted at 
the population level, health care provider level, community level, and at health care facilities 
not located within LMICs.

INFORMATION SOURCES

We searched for articles published in English from January 2000 until July 30, 2023. The databases 
searched are PubMed, Scopus, Web of Science, Global Health (CABI), PsycInfo, CINAHL, MEDLINE, 
Cochrane Library, and EMBASE databases. References of relevant articles were also screened.
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SEARCH STRATEGY

The search strategy was based on MeSH terms ‘low- and middle-income countries’, ‘developing 
countries’, ‘community-based strategy’, ‘health education’, and ‘blood pressure’ (see Appendix 1).

STUDY SELECTION PROCESS

Two researchers (SN and PH) independently conducted the initial screening of study titles and 
abstracts to identify relevant articles using Rayyan [15, 16]. Subsequently, relevant studies 
were retrieved with full texts for further assessment. Based on the inclusion criteria SN and PH 
independently selected the eligible studies. Any discrepant selection was discussed and resolved 
with DB. The following types of studies were included: randomized controlled trials (RCTs), cluster 
randomized controlled trials (cRCTs), and conducted in countries referred to as low-middle-
income country (by the World Bank at the time of the literature search). Qualitative studies 
and studies that measured health outcomes through self-report were excluded because these 
studies do not provide quantifiable and valid measures for hypertension control data. The search 
was limited to journal articles (published in English) from 2000 till 2023 since implementation of 
community level intervention for hypertension became prominent within these periods.

DATA COLLECTION PROCESS, DATA ITEMS AND RISK OF BIAS ASSESSMENT

A data extraction form was designed on a validated Research Electronic Data Capture (REDCap) 
project as a web-based application [17]. Two researchers (SN and PH) independently entered the 
data based on the following information: study design, country and setting, sample size, main 
outcome, and secondary outcomes. Three researchers (SN, DB and LFG) conducted the quality 
assessment using the Revised Cochrane Risk of Bias tool for randomized trials (ROBS 2) [18, 19]. Bias 
was assessed on five domains: randomization process, deviations from the intended intervention, 
missing outcome data, measurement of outcome and the selection of the reported result. Bias 
risk was assigned as either one of three levels (low/high/or some concerns). Some concerns were 
selected for studies where the risk of bias was unclear based on the reported information.

SYNTHESIS METHODS AND EFFECT MEASURE

We conducted a meta-analysis for the effect of interventions on blood pressure control. A 
random effects model was used due to the heterogeneity of the varying studies in terms of 
varying interventions, outcome measures, study population and non-stratification of the study 
outcome. Subsequently, sub-group analysis was done for the two types of studies (RCTs and 
cRCTs). We also undertook a sub-group analysis for studies that reported data for the various 
components of the interventions. For such studies (n = 3), the N for the control group was divided 
by the number of interventions [20]. All meta-analyses were conducted using RevManWeb 
(Cochrane collaboration). Authors observed that most of the studies combined the effect of 
multicomponent interventions. Heterogeneity was assessed using the Cochrane’s Q and degree 
of inconsistency (I2) [21]. All analyses were considered statistically significant at the two-sided 
5% level (p < 0.05). We could not estimate the effect of the interventions on changes in BP due 
to insufficient data reporting in most of the studies. Findings of the remaining studies were 
presented in a narrative format. Where there were multiple measurements at different time 
points, the team considered estimates for the endline assessment since these were considered 
clinically significant, as suggested by the Cochrane Handbook Chapter 3, Section 3.2.4.3 [22].

Figure 1 Description of key 
terminologies.
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RESULTS
STUDY SELECTION

We derived 7125 articles from our search in PubMed, Embase, Scopus, Web of Science, Global 
Health (CABI), PsycInfo, MEDLINE, Cochrane Library, and CINAHL. We imported the citations 
and full texts for review in Rayyan after removal of duplicates. Of the unique 6851 citations 
reviewed, 6722 citations were excluded after screening the title and abstract. The remaining 129 
were assessed by reviewing the full text. During the full text review, a more in-depth evaluation 
of each article was performed, after which 110 records were excluded and 19 included for 
analysis. Figure 2 highlight this breakdown.

STUDY CHARACTERISTICS

Details on the study selection are provided in Figure 1. The 19 included studies were conducted 
at the population level, health care provider level, community level, and at health care facilities 
in LMICs. The characteristics of all the studies included in this systematic review are presented 
in Table 1. The studies included were RCTs (n = 9) and cRCTs (n = 10). Seven of the studies were 
conducted in rural settings whereas five of the studies were conducted in urban settings, six 
studies did not provide setting information. The studies were conducted in Argentina [22], 
China [23–26], India [27–30], Iran [31], Kenya [32], Nepal [33–35], Nigeria [36], Pakistan [37], 
and Vietnam [38]. Two of the studies were conducted in multiple countries: Kenya and Uganda 
[39] as well as Bangladesh, Pakistan and Sri Lanka [40]. The sample size of the studies included 
in this review ranged from 50 to 3556.

Overall risk of bias assessment of intervention studies

Table 1 highlights the risk of bias of the individual studies. Figure 3 shows the overall risk of 
bias. For the cRCT, three studies [23, 30, 32] were ‘high risk’, three studies had ‘some concern’ 
and one study’s assessment indicated ‘low risk of bias’. For the cRCT studies, six studies were of 
‘some concerns’, one study was identified to be ‘high risk’ as well as one study was identified 
to be ‘low risk’ for the domains considered. A summary of the overall risk assessment for the 
RCT and cRCTs is shown in Figure 5, whereas the detailed quality assessment is shown on 
Supplementary Figures 1 and 2, respectively.

Figure 2 Description of the 
study selection processes.
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The RCTs generally performed well in their risk of bias for measurement of outcome (77.8%), 
missing outcome data (100%), and deviation from intended interventions (66.7%). The 
majority (66.7%) had some concerns in selection of the reported result and 11.1% had high risk 
of bias in measurement of outcome and randomization process (Supplementary Figure 1). In 
the detailed presentation in Supplementary Figure 1, Sheilini et al. [28] had a low risk of bias in 
all domains. Adeyemo et al. [36] had high risk of bias in the measurement of outcomes, some 
concerns in the randomization process and selection of the reported results and an overall high 
risk of bias.

Overall, only a small proportion of cRCTs reported low risk of bias (14.3%). The majority reported 
some concerns (85.7%). Several studies displayed low risk of bias for the deviation from intended 
interventions (57.1%), missing outcome data (100%), measurement of outcome (100%) and 
selection of the reported result (85.7%) domains. All the cRCT studies had some concerns with 
the randomization process. Neupane et al. [33] had low risk of bias in all domains except for 
the randomization process, whereas Gamage et al. [30] had low risk of bias in two domains and 
some concerns in three domains as shown in Supplementary Figure 2.

Intervention characteristics and effect on BP

Table 2 highlights the intervention characteristics of the included studies. The intervention settings 
were mostly community-based; however, three of the studies were both facility- and community-
based [28, 36, 38]. The minimum duration for the intervention delivery was two months whereas 
the maximum duration was 60 months. One study did not have any information on the duration 
of the intervention delivery. The intervention components included health education, training of 
health workers, telemedicine approaches, home visits and BP monitoring, communication skills 
intervention, and self-management. Fifteen of the studies used multicomponent interventions 
whereas four of the studies used a single component intervention, mainly focusing on health 
education (health promotion), training of community health workers and home blood pressure 
monitoring. The intervention was mostly compared to usual/routine care.

Table 3 presents the key findings (main outcome and secondary outcome) for the studies 
included in this systematic review. Overall, the studies reported some form of improvement in 
the outcomes of interest such as linkage to care, improvement in systolic and diastolic blood 
pressure and medication adherence. As highlighted in Table 3, there were various definitions of 
the main primary outcomes as well as secondary outcomes for the studies used in this review. 
A total of six studies reported change in systolic BP as the main outcome [23, 26, 27, 33, 37, 
40]. Also, four of the studies reported changes in both systolic BP and diastolic BP as the main 
outcome [22, 24, 31, 38]. Three of the studies reported mean medication adherence as the 
main outcome [28]. Two studies reported changes in BP control as the main outcome [25, 30]. 
The remaining studies each reported pill count, as well as linkage to care [32]. Regarding the 
secondary outcomes, four of the studies reported on control of BP [22, 26, 37, 38]. Two studies 
reported on changes in both systolic and diastolic BP as the secondary outcomes [35, 38]. Two 
studies reported on diastolic BP as well as BP control as the secondary outcomes [23, 40]. One 
study reported on mean BP level [41] as well as medication adherence level/score [31]. The 
remaining studies reported on quality of life as well as change in SBP [32].

In a meta-analysis of 12 included studies (Figure 4) with n = 12903 participants, the 
implemented interventions were associated with BP control (RR: 1.24; 95%CI: 1.20–1.27). 
There was a high degree of heterogeneity as depicted by an I2 of 78%. A subgroup analysis 
highlighted a significant association between community-based interventions and increased 
BP control (RR: 1.40; 95%CI: 1.28–1.54) among the RCTs (Figure 4). Analysis of the cRCTs also 
indicated a significant association between community-based interventions and BP control (RR: 
1.20; 95%CI: 1.15–1.26) (Figure 4). There was a high degree of heterogeneity for the RCTs as 
depicted by an I2 of 82% whereas this was low for the cRCTs as depicted by an I2 of 76%. A 
sub-group analysis of studies that used CHWs to deliver the intervention showed significant 
association with BP control, although the heterogeneity was high (RR = 1.54, 95% CI = 1.40–
1.69; I2 of 81.3%) (Supplementary Figure 3).
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Figure 3 Overall Risk of bias.

Figure 4 Forest plot for all 
studies highlighting the effect 
of the intervention on blood 
pressure control.



DISCUSSION
In this review, we assessed the evidence for community-based interventions to address the 
burden of hypertension as well as the impact of these interventions on BP control. We reviewed 
19 studies that used community-based strategies for addressing the burden of hypertension in 
LMIC. Findings from the meta-analysis showed that community-based interventions significantly 
led to BP control. The community-based interventions were mostly delivered by CHWs. The 
interventions from these studies were mostly multicomponent and involved strategies such 
as health education, training of CHWs, home visits, home BP monitoring, communication 
interventions, telemedicine approaches and self-management of BP. Results from this review 
highlight the limited use of technology to address hypertension control at the community level.

Findings from this review and meta-analysis suggest that 12 studies highlighted in these 
community-based interventions were associated with BP control. Out of these 12 studies, seven 
were cRCTs and five were RCTs. Reviewing the components of the interventions associated 
with BP control, we note that home BP monitoring by CHWs was the most used strategy 
employed at the community level. Agarwal et al. (2011), in their systematic review that sought 
to quantify the benefit of home BP monitoring on BP reduction, indicated that both systolic 
and diastolic BP improved with home-based BP monitoring [42]. A total of six of the eight RCT 
studies used CHWs as the main personnel for delivering the intervention [22, 27, 30, 32, 38, 
40]. A meta-analysis for the studies that used CHWs resulted in significant improvement in BP 
control. This is an indication that community-based interventions are effective in addressing 
the suboptimal control of hypertension in LMICs. Also, using community-based interventions 
can help decentralize hypertension care in LMICs and address the access to care gap in LMICs 
without diminishing the quality of hypertension control.

There is an increasing focus on using community level resources to address the burden of 
hypertension as observed in this review. Studies have highlighted the importance of using 
CHWs in the care of people with hypertension. Brownstein and colleagues note that CHWs 
deliver culturally relevant and appropriate education, counseling, and social support, and can 
be trained to provide clinical services such as measuring BP [43, 44]. Thus, when adequately 
trained, CHWs are effective at providing preventative services as well as controlling BP at the 
community level. Despite this, there are limited guidelines that highlight the use of CHWs for 
the care of hypertension patients at the community level. The World Health Organization 
(WHO) HEARTS Technical Package provides pragmatic interventions for strengthening the 
management of CVDs within the primary health care settings [45]. It stresses the need for 
health systems to be reoriented and strengthened to respond effectively to the rising burden of 
CVD with a proactive, community-based, and sustainable patient-centered chronic care system 
[45]. Therefore, there is the need to develop specific guidelines that will focus on building the 
skillsets of CHWs to address the burden of hypertension within the context of LMIC. This strategy 
is also critical to mitigate the health care worker shortage in most LMICs.

Our findings also highlight the use of community-based multicomponent interventions to 
improve hypertension outcomes. These multicomponent interventions that were highlighted in 
this systematic review primarily focused on health education, training of CHWs, home visits, home 
BP monitoring, communication interventions telemedicine approaches and self-management of 
BP. Thus, community-based multicomponent interventions are viable strategies for addressing 
the growing hypertension epidemic in LMICs. As indicated by Ogedegbe et al. (2014), these 

Figure 5 Highlights of the risk 
of bias domains.
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multicomponent interventions are flexible to the management of hypertension at the community 
level which includes community screening, counseling on lifestyle modification, initiation of 
treatment and referral to specialist care [5]. It is therefore imperative that these interventions 
translate to the development and implementation of useful strategies across LMICs.

One useful strategy is the use of technology to advance health care delivery. The WHO is 
in support of eHealth (which refers to the cost-effective and secure use of information and 
communication technology in support of health and health-related sectors) such as the use of 
mobile wireless technologies for public health, or mHealth [46]. This review found limited use 
of technology at the community level to improve hypertension outcome in LMICs. In all, four 
studies provided interventions that used technology at the community level [26, 28, 32, 38]. 
Two of the studies [32, 38] that used technology were conducted in rural settings, whereas 
one of the studies [26] was conducted in an urban setting. These studies reported on the use 
of smartphones for supporting decision making as well as the provision of DVDs to improve 
the lifestyle of hypertension patients. There is increasing recognition of the need for using new 
technologies to provide an opportunity for early detection of hypertension as well as optimally 
control of BP levels [47]. As highlighted by Kit et al. (2019) these technologies can include a 
wearable wrist band to collect photoplethysmogram (PPG) and a wearable heart rate belt to 
collect electrocardiogram (ECG) signals [47]. Although there are calls for the breakaway from 
traditional cuff-based measurement of BP, the lack of accessibility and acceptability of these 
novel approaches in several LMICs may hinder its widespread use. The feasibility of the use of 
mobile technology is also a barrier, as most LMICs have limited internet connectivity. Since early 
diagnosis of hypertension is key to its effective management there is the need for LMICs to build 
the health systems capacity to make use of these novel technologies. There is a need to develop 
and validate such technologies that will meet the WHO criteria for use in low resource settings.

STRENGTHS AND LIMITATIONS

To the best of our knowledge, this is the first synthesis of existing literature on community-
based interventions and its impact on blood pressure control in LMICs. Findings which highlight 
strategies that have been used in several LMIC to ensure hypertension control at the community 
level, can inform future evidence-based interventions. These strategies when replicated in 
similar settings can lead to a more optimal hypertension management in LMICs. One major 
limitation was our inability to assess the effect of the interventions on changes in BP due to 
insufficient data reporting in most of the studies. Also, the lack of useful data resulted in using 
twelve studies for the meta-analysis.

CONCLUSION
This systematic review indicates the relevance of community-based interventions to address 
the burden of hypertension in LMICs. The findings highlight the need for implementing 
community-based strategies to ensure optimal care for individuals with hypertension. It is, 
however, important to evaluate how these interventions can be implemented within existing 
health care systems. Given the limited use of technology at the community level to improve 
hypertension outcomes in LMICs it is also imperative that studies are conducted focusing on 
feasibility, acceptability and cost of novel technologies to improve hypertension diagnosis and 
management at the community level.

ABBREVIATIONS

Abbreviation Meaning

BP Blood Pressure

CHW Community Health Worker

cluster RCT Cluster Randomized Controlled Trial

DBP Diastolic Blood Pressure

JNC-7 �The Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure 

LMICs Low- and Middle-Income Countries
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MESH Medical Subject Headings

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses

RCT Randomized Controlled Trial

REDCap Research Electronic Data Capture

ROBS 2 Risk of Bias 2

RR Relative Risk

SBP Systolic Blood Pressure
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