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ABSTRACT
Objectives  Team-based care is essential for improving 
hypertension outcomes in low-resource settings. We 
assessed perceptions of country representatives and 
healthcare workers (HCWs) on team-based hypertension 
care in low/middle-income countries.
Design  Two cross-sectional surveys.
Setting  The first survey (Country Profile Survey) was 
conducted in 17 countries and eight in-country regions: 
Algeria, Bangladesh, Burundi, Chile, China (Beijing, 
Henan, Shandong), Cuba, Ethiopia, India (Kerala, Madhya 
Pradesh, Maharashtra, Punjab, Telangana), Nepal, Nigeria, 
Philippines, Saint Lucia, Sri Lanka, Thailand, Turkey, 
Uganda and Vietnam. The second survey (HCW Survey) 
was conducted in four countries: Bangladesh, China, 
Ethiopia and Nigeria.
Participants  Using convenience sampling, participants 
for the Country Profile Survey were representatives from 
17 countries and eight in-country regions, and the HCW 
Survey was administered to HCWs in Bangladesh, China, 
Ethiopia and Nigeria.
Outcome measures  Country-level use of team-based 
hypertension care framework, comprising administrative, 
basic and advanced clinical tasks. Current practices 
of different HCW cadres, perspectives on team-based 
management of hypertension, barriers and facilitators.
Results  In the Country Profile Survey, all (23/23, 100%) 
countries/regions surveyed integrated team-based care 
for basic clinical hypertension management tasks, less 
for advanced tasks (7/23, 30%). In the HCW Survey, 
854 HCWs participated, 47% of whom worked in rural 
settings. Most HCWs in the sample acknowledged the 
value of team-based hypertension care. Although there 
were slight variations by country in the study sample, 
overall, barriers to team-based hypertension care were 
identified as inadequate training (83%); regulatory issues 
(76%); resistance by patients (56%), physicians (42%) and 
nurses (40%). Facilitators identified were use of treatment 
algorithms (94%), telehealth/m-health technology (92%) 
and adequate compensation for HCWs (80%).
Conclusions  Our findings revealed key lessons for health 
systems and governments regarding team-based care 

implementation. Specifically, policies to facilitate additional 
training, optimise HCWs’ roles within care teams, use of 
hypertension treatment protocols and telehealth/m-health 
technology will be essential to promote team-based care.

INTRODUCTION
Low/middle-income countries (LMICs) are 
undergoing an epidemiological transition 
with a double burden of communicable 
and non-communicable diseases (NCDs), 
particularly cardiovascular disease (CVD).1 
Hypertension is a major risk factor for CVD, 
such as myocardial infarction, stroke and 
kidney disease, globally.2 In addition, LMICs 
are experiencing an increased burden of 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Findings from our study provide evidence from 
healthcare workers (HCWs) from multiple low/
middle-income countries (LMICs) on the state of 
team-based hypertension care in low-resource 
settings.

	⇒ Our surveys were translated into the different lan-
guages of use in participating countries to allow for 
more nuanced interpretation of contextual factors 
regarding team-based hypertension care.

	⇒ Our study provides further evidence and justification 
for investing in HCW training and remuneration to 
enhance implementation of team-based care.

	⇒ The surveys were limited to a non-random sampling 
of HCWs and country representatives from LMICs; 
the sample may not be representative of team-
based care practices in these countries, which may 
impact the generalisability of the findings.

	⇒ The Country Profile Survey relied on responses from 
country representatives, and it is difficult to ascer-
tain whether these representatives have complete 
knowledge of country-level use of team-based care 
for hypertension management.
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hypertension.3 Despite knowledge and availability of 
evidence-based treatment of hypertension, the preva-
lence of controlled blood pressure (BP) is extremely 
low (<10%) in LMICs, especially for countries in Africa, 
central and south Asia and eastern Europe.4 5

Tackling the burden of hypertension requires a robust 
healthcare workforce to diagnose, treat and control 
hypertension. However, LMICs commonly have an insuf-
ficient workforce, that is, few physicians,6 which presents a 
major barrier in efforts to control hypertension. There is 
also a shortage of other healthcare workers (HCWs), such 
as nurses and pharmacists.6 The World Bank estimates 
(2018–2020 data) that there were 0.7 physicians, 1.7 nurses 
and midwives per 1000 people in India, while in Nigeria, 
there were 0.4 physicians, 1.5 nurses and midwives per 
1000 people.6 These estimates are in stark contrast to the 
higher ratios in the USA (2.6 physicians, 15.7 nurses and 
midwives per 1000 people) and the UK (3.0 physicians, 7.2 
nurses and midwives per 1000 people).6 The COVID-19 
pandemic has further strained the healthcare workforce, 
which was already limited in these countries. The WHO 
projects that 18 million HCWs will be needed in LMICs by 
2030. Team-based care, defined as a health systems-level, 
and organisational intervention that relies on multidisci-
plinary teams to improve the quality of hypertension care 
for patients,7 has been proposed as a potential solution 
to workforce shortage challenges in LMICs. The WHO 
Team-Based Care Module of the HEARTS technical 
package8 provides training materials on team-based care, 
including steps in implementation, and sample workflow 
charts that may be tailored to different settings. Through 
the HEARTS technical package, the WHO advocates that 
its member countries consider implementing team-based 
care interventions to improve the accessibility and quality 
of healthcare services.

Teams can include patients, primary care physicians 
and other HCWs such as nurses, pharmacists, counsel-
lors, social workers, nutritionists, community health 
workers, etc.9 In team-based care, these cadres share tasks 
to manage patients with hypertension (eg, community 
health workers measuring BP and nurses refilling anti-
hypertensive medications).10 Randomised controlled 
trials and meta-analyses of team-based hypertension care 
involving nurse or pharmacist intervention have demon-
strated reductions in systolic (5.4 mm Hg reduction) 
and diastolic BP (1.8 mm Hg reduction) and greater 
achievement of BP goals (12% increase) when compared 
with usual care.7 11 12 There is also strong evidence that 
team-based care is a cost-effective strategy, which is rele-
vant to resource-constrained settings. Despite a body of 
evidence,13–15 uptake of team-based care is still limited, 
particularly in LMICs, and barriers and facilitators of 
team-based care have not been systematically studied in 
LMICs.16

To assist LMICs with developing strategies to implement 
team-based hypertension care, this study aims to under-
stand the current landscape of team-based care from 
the perspective of healthcare administrators and HCWs 

currently practicing in LMICs. The first survey (Country 
Profile Survey) assessed country-level use of team-based 
care for hypertension management. The second survey 
(HCW Survey) explored team-based care management of 
hypertension through current practices and perspectives 
of different HCWs, including barriers and facilitators to 
implementation.

METHODS
Two anonymous online surveys with different objec-
tives, questions and sampling frames were administered 
from September 2020 to October 2021 (Country Profile 
Survey) and July 2021 to December 2021 (HCW Survey). 
The first survey (Country Profile Survey) aimed at under-
standing the current tasks of HCWs and was adminis-
tered to country representatives from 23 countries and 
in-country regions. The second survey (HCW Survey) 
aimed to understand their perspectives on team-based 
management of hypertension, and the barriers they face 
and facilitators, was administered to HCWs currently prac-
ticing in four RTSL (Resolve to Save Lives) priority LMICs 
(Bangladesh, China, Ethiopia and Nigeria). The surveys 
collected sociodemographic and employment character-
istics of respondents, current roles and responsibilities of 
HCWs, HCWs’ perceptions of team-based hypertension 
care, and barriers and facilitators to team-based hyperten-
sion care. The surveys were developed with contributions 
from hypertension, epidemiology and health systems 
experts at Johns Hopkins and RTSL, including its leaders 
and country representatives who live or work in LMICs.

The study conduct and reporting of findings followed 
the Strengthening the Reporting of Observational Studies 
in Epidemiology guideline for cross-sectional studies.

Data collection
The first survey was administered in English between 
September 2020 and October 2021 among countries 
with ongoing RTSL-supported programmes. RTSL is a 
global non-profit organisation that supports countries 
in their efforts to reduce morbidity and mortality from 
hypertension.17 The study was also administered among 
the LINKS community,18 a global community for cardio-
vascular health comprising 1061 individuals from 94 
countries. Members belong to over 600 organisations, 
including ministries of health, academic institutions, 
non-governmental organisations (NGOs)/civil society 
organisations, RTSL’s partner organisations such as 
WHO and NCD Alliance, private practices and govern-
ment hospitals. The inclusion criteria for this survey were 
persons that are country representatives of hypertension 
management programmes within RTSL, WHO or persons 
employed by an academic organisation, government, 
healthcare organisation or public health organisations 
in LMICs. We advised our partners to ensure only one 
representative per country was selected to participate; if 
the selected representative was unable to complete the 
survey, an alternative person was recommended.
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The second survey administered between July 2021 
and December 2021 was translated into Chinese, Bangla 
and four Ethiopian languages (Amharic, Somali, Sidama 
and Oromo) and was administered to HCWs employed 
as physicians, nurses, pharmacists and community health 
workers in Bangladesh, China, Ethiopia and Nigeria. 
The back translation of the surveys was done to ensure 
accuracy of translation and was approved by the principal 
investigator (YC-M). Participants were recruited through 
healthcare facilities and healthcare organisations that 
have established relationships and existing collabora-
tions with RTSL and the LINKS community within the 
countries. We distributed the survey link to these organ-
isations, who then distributed the survey to their constit-
uents, encouraging interested HCWs to participate. Due 
to the convenience sampling strategy, we were unable to 
pre-specify a response rate because we could not reliably 
determine those who received a link to the survey and 
persons who declined to participate.

The two surveys were constructed and administered 
via Research Electronic Data Capture (REDCap). Two 
unique links were created, and RTSL disseminated the 
online survey links to potential respondents for both 
surveys. Where RTSL was not the main hypertension 
programme implementer, the survey was disseminated 
through RTSL’s in-country implementation partners. 
Where internet connectivity was limited for the HCW 
survey, paper copies of the surveys were administered in 
person, followed by manual data entry into REDCap by 
a data clerk. The survey instruments are available in the 
online supplemental material.

Study population and sample size
A convenience sample of country representatives and 
HCWs was used to complete this survey. There was no 
target recruitment goal for country representatives in 
the first survey, as the goal was to collect responses from 
as many LMICs as possible. The recruitment targets for 
HCWs in the second survey in each country were estab-
lished based on the size of the HCW workforce in each 
country (online supplemental table 1).

Statistical analysis
All survey data were exported from REDCap and anal-
ysed using StataI/C 16.1 (StataCorp). A two‐sided p< 
0.05 was considered statistically significant. Missing data 
were excluded from the analysis. Continuous and cate-
gorical variables were summarised using mean (±SD) 
and frequencies and percentages, respectively. Responses 
on hypertension management task assignment were 
presented using graphs for visualisation and stratified 
by WHO regions and participating countries. χ2, Fish-
er’s exact, Wilcoxon rank-sum and Student’s t-tests were 
used as appropriate to compare HCWs’ perceptions of 
team-based care across the LMICs. Tasks of HCWs related 
to hypertension management were summarised using 
descriptive analysis summary techniques and categorised 
based on the Team-Based Hypertension Care conceptual 

framework the research team developed (figure 1).19 In 
this framework, hypertension tasks are categorised into 
three task complexity levels: (1) administrative tasks that 
can be completed with limited clinical knowledge and 
involve a low level of decision making (eg, scheduling); 
(2) basic clinical tasks that require a higher degree of 
clinical knowledge and decision-making capacity, but 
that can be performed mostly independently from direct 
physician supervision (eg, taking patients’ history) and 
(3) advanced clinical tasks that require the highest level of 
clinical knowledge, decision-making capacity and support 
such as a standard treatment protocol, or phone call with 
a physician (eg, initiating treatment). For the first survey, 
data were grouped according to WHO regions and then 
reported at the level of individual countries.

Reflexivity
The first author, an early career researcher (OO), and 
the senior author (YC-M) are both originally from a lower 
middle-income country. Majority of the collaborators and 
co-authors (ZH, LT, GAD, AW, SRC, SJ, MRB, SI, KO, JO, 
ECO, DO) who assisted with coordinating translations, 
recruitment and data collection from participating coun-
tries were from LMICs. Research team members from 
high-income countries were involved (DC, AEM, DN, 
CDH, AE, GWP, LA, KM, MDH) in project implementa-
tion and contributed to data interpretation. All authors 
contributed to the design, results interpretations and crit-
ical revision of the manuscripts. All authors approved the 
final version for submission.

Patient and public involvement
None.

RESULTS
Team-based hypertension care country profile survey (first 
survey)
Respondents of the Country Profile Survey represented 
17 countries and eight in-country regions across six 
WHO regions (ie, Algeria, Bangladesh, Burundi, Chile, 

Figure 1  Team-based care conceptual framework for 
hypertension management.19
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China (Beijing, Henan, Shandong), Cuba, Ethiopia, 
India (Kerala, Madhya Pradesh, Maharashtra, Punjab, 
Telangana), Nepal, Nigeria, Philippines, Saint Lucia, Sri 
Lanka, Thailand, Turkey, Uganda and Vietnam) (online 
supplemental table 2). Most country representatives had 
at least a master’s degree, and had primary affiliations in 
hospitals or health centres, NGOs or the WHO Country 
Office. According to the country representatives, health 
insurance was mandatory in 5 (21.7%) countries and 
opt-in insurance in 13 (56.5%) of the countries. There 
was evidence of published hypertension guidelines in 20 
countries/regions; in 10 countries/regions, there were 
team-based care recommendations or guidelines. Tele-
health was used in 12 countries/regions and six of these 
had existing guidelines for telehealth use in primary care.

Hypertension management task assignment in participating 
countries
Most countries had evidence of team-based care for basic 
clinical tasks in which community health workers, nurses 
and pharmacists measured BP, refilled medication and 
counselled patients (table 1, online supplemental table 3). 
Some countries indicated that team-based care existed at 
the advanced clinical tasks level such that nurses and phar-
macists could diagnose hypertension, initiate and titrate 
hypertension treatment. This was evident in Burundi, 
Ethiopia, Chile, Saint Lucia, India (Madhya Pradesh), 
Nepal and Nigeria. In fewer countries, community-health 
workers performed these advanced-level tasks, namely, 
China (Beijing and Shandong), India (Madhya Pradesh) 
and Nigeria.

Team-based hypertension care survey among HCWs (second 
survey)
In the HCW survey, 854 HCWs from four countries 
completed the survey; 274 were from Bangladesh, 
268 were from China, 63 were from Ethiopia (limited 
responses due to social unrest) and 249 were from 
Nigeria. Most respondents from China were from Beijing 
(98%), and most respondents from Bangladesh were 
from Sylhet Division (49%). The mean (±SD) age was 
34.9 (10.2) years, 67% were women, 23% were general 
medical practitioners and 31% were nursing profes-
sionals (online supplemental table 4). Many worked in 
rural areas (47%), hospitals or health centres (83%), and 
38% held a managerial role.

Characteristics of HCW survey respondents
The mean (±SD) age of HCWs respondents by country 
was 31.7 (5.9) years in Bangladesh, 34.9 (12.4) years in 
China, 30 (5.8) years in Ethiopia and 33.8 (9.8) years in 
Nigeria (online supplemental table 4). Across the coun-
tries, most respondents were females, except for Ethiopia, 
where 57% of HCW respondents were men. In terms of 
HCW cadre, many respondents from Bangladesh were 
nursing professionals (36%), general medical practi-
tioners for China (37%), nursing professionals for Ethi-
opia (32%) and community health workers for Nigeria 

(41%). Report of use of telehealth was highest in China 
(74%), while less than half of respondents indicated use 
of telehealth in Bangladesh (46%), Ethiopia (29%) and 
Nigeria (11%).

Perspectives on team-based hypertension care, facilitators and 
barriers
Barriers to team-based care were identified; this included 
inadequate training of HCWs such as nurses, pharma-
cists and community health workers (83%), regulatory 
issues such as the scope of practice laws and practice stan-
dards (76%), resistance by patients (56%) and profes-
sional opposition by physicians (42%) or nurses (40%) 
(figure  2A). Most HCWs from China, Ethiopia and 
Nigeria listed regulatory issues as a main barrier (75%, 
87% and 79%, respectively) (online supplemental figures 
1–3). The majority of the HCWs in Bangladesh identified 
inadequate training as a major barrier (88%) (online 
supplemental figure 4). HCW respondents indicated 
that team-based hypertension care could be improved by 
the following: use of hypertension treatment algorithms 
(94%), use of technology such as telemedicine and 
mobile health technology to ease management of hyper-
tension (92%) and adequate compensation for HCWs 
who are not physicians (80%) (figure 2B).

Most HCWs acknowledged the value of team-based 
hypertension care (figure 2C). Specifically, they revealed 
that team-based hypertension care could quickly increase 
patient care capacity (96%), improve healthcare coverage 
and human resource efficiency (92%), result in similar 
patient outcomes (88%), reduce the cost of care for 
patients (87%), is necessary for their country (94%). They 
also indicated that team-based hypertension care should 
be included in the hypertension training curriculum of 
HCWs (94%), and there should be compensation for any 
additional responsibilities taken on by HCWs (88%).

Hypertension management task assignment
Task assignments related to hypertension management 
for HCWs differed across countries (online supplemental 
figure 5). HCWs were asked to identify which HCW cadre 
performed the advanced hypertension management in 
practice (figure  3). The task assignment was classified 
according to the hypertension task-sharing conceptual 
framework (figure  1)19: advanced clinical tasks which 
include initiating and titrating hypertension treatment 
and diagnosing hypertension were mostly performed by 
physicians in Bangladesh and China, by nurses in Ethiopia 
and by community health workers (including commu-
nity nurses and community health extension workers) in 
Nigeria.

DISCUSSION
We undertook this study to examine team-based care for 
hypertension care in LMICs. Guided by a team-based care 
conceptual framework for hypertension management,19 
we observed similarities as well as heterogeneity in the 
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practice of team-based care across the six WHO regions 
and 19 countries that were represented in the Country 
Profile Survey. Overall, country representatives indicated 
that non-physicians performed administrative and basic 
clinical tasks but not advanced tasks in their respective 
countries and that nurses and pharmacists engaged 
in advanced clinical tasks in just seven countries and 
in-country regions (Burundi, Ethiopia, Chile, Saint Lucia, 
India (Madhya Pradesh), Nepal, Nigeria), and commu-
nity health workers in only four countries/in-country 
regions (China (Beijing and Shandong), India (Madhya 
Pradesh) and Nigeria). In the HCW survey, advanced clin-
ical tasks were mostly performed by physicians in Bangla-
desh and China, by nurses in Ethiopia and by community 
health workers. HCWs noted that inadequate training of Ta
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Figure 2  (A) Perceived barriers, (B) perceived facilitators 
and (C) healthcare workers’ perspectives on team-based 
hypertension care.
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HCWs, regulatory issues such as the scope of practice laws 
and practice standards and possible resistance by patients 
were barriers to implementing team-based care. Our 
survey of country representatives and HCWs revealed key 
lessons that may inform future interventions to imple-
ment team-based care in LMICs.

Importantly, barriers to team-based care implementa-
tion identified by HCW participants present implemen-
tation opportunities for countries, health organisations 
and health systems. Although HCWs overwhelmingly 
perceived that team-based care increases patient care 
capacity and improves healthcare resource efficiency, 
barriers such as professional opposition by nurses and 
physicians, regulatory issues, and inadequate training 
may significantly hamper this process. The benefits of 
team-based care are well-established, and prior studies 
have shown that lack of ready acceptance by physicians 
remains a major obstacle,9 20 while other studies have 
found that physicians and non-physicians embrace team-
based care.21

To address these barriers and enhance the adoption 
of team-based care in LMICs, ongoing and in-service 
training of non-physicians should be prioritised to 
enable them to acquire the requisite knowledge and 
skills to perform basic and advanced clinical tasks. 
The effectiveness of these kinds of training has been 
demonstrated, for instance, in rural districts of north-
west Ethiopia, where a 3-day training for the health 
extension workers and other HCWs improved their BP 
measurement technique.22 The WHO Team-Based Care 
Module of the HEARTS technical package8 provides 

training materials on team-based care, including steps 
in implementation, and sample workflow charts that 
may be tailored to different settings. Other resources 
include ‘Fundamentals for Implementing a Hyperten-
sion Programme in Resource-Constrained Settings’, a 
course developed by Johns Hopkins Bloomberg School 
of Public Health, International Society of Hyperten-
sion and other organisations,23 which also include 
open access YouTube training videos.24–26 The type 
and duration of training that is provided should be 
tailored to the specific tasks that are performed. More 
experienced HCWs and physicians could be engaged 
in the training to enhance acceptance of team-based 
care and optimise the roles of the healthcare team.

To address the barrier of scope of practice laws 
and practice standards in LMICs, there is a need for 
increased advocacy for policy and regulatory changes 
that allow non-physicians to contribute to efforts to 
improve hypertension control meaningfully. Profes-
sional organisations, especially physician organisa-
tions, are well-positioned to advocate on behalf of 
their HCW colleagues for training opportunities and 
changes to the scope of practice laws to optimise the 
HCW workforce needed to curb the burden of hyper-
tension.27–29 Concerns about quality of training can 
be mitigated through additional training and super-
vision of non-physician HCWs. In addition, reforms 
of outdated scope of practice policies are needed to 
enhance the capacity of non-physicians in LMICs. Advo-
cacy efforts should also include ensuring fair wages, 
payment for services and safe working conditions 

Figure 3  Advanced clinical tasks assignment in practice, by participating country. (A) Initiating treatment per protocol. (B) 
titrating treatment per protocol and (C) diagnosing hypertension.
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for all HCWs who engage in team-based care. This 
includes primary healthcare financing reforms that 
incentivise multidisciplinary team approaches to 
primary care services.30 Additionally, the implemen-
tation of comprehensive national policies on team-
based care across LMICs as part of the national policy 
on task-sharing and task strengthening may improve 
hypertension control across all levels of care.

Our study has limitations. First, the two surveys were 
limited to a non-random sampling of HCWs and country 
representatives from 23 LMICs and in-country regions, 
which may not be representative of team-based care 
practices in all LMICs. The generalisability of study find-
ings is also limited; given the convenience sampling and 
inability to pre-determine a response rate, the represen-
tativeness of the samples in the HCW Survey cannot be 
determined. Additionally, the survey was administered in 
only some of the states and provinces in India and China, 
further limiting the generalisation of results within 
those countries. Also, due to the non-random sampling, 
responses could have been biased toward cadres of HCWs 
that participated in the surveys. In addition, the Country 
Profile Survey relied on responses from country repre-
sentatives, and it is difficult to ascertain whether these 
representatives have complete knowledge of country-level 
use of team-based care for hypertension management. 
Considering the important role of dieticians in non-
pharmacologic management of hypertension, they could 
have been included as one the HCWs of focus involved in 
team-based hypertension care in the participating coun-
tries.31 32 Although we note that in many of the countries 
surveyed, there are shortages of registered dieticians and 
many facilities may not have a registered dietician on 
staff.33 34

Despite these limitations, our study has some strengths. 
The findings from our study provide evidence from 
HCWs from multiple LMICs on the state of team-based 
hypertension care in low-resource settings. Second, our 
surveys were translated into the different languages of 
use in participating countries to allow for more nuanced 
interpretation of contextual factors to be considered 
when implementing team-based hypertension care. 
In addition, many HCWs worked in rural settings with 
severe shortages of physicians, specialists and middle-
level HCWs, where team-based care strategies may be 
most beneficial. Urban areas with higher patient volume 
are not spared from the physician shortage challenges 
either, and will greatly benefit from the implementation 
of team-based care approaches to manage hypertension. 
Finally, our study provides further evidence and justifica-
tion for investment in HCW training and remuneration 
to enhance team-based care implementation, based on 
interest among HCW groups to ultimately improve hyper-
tension control at the community level.

In summary, although most HCW respondents 
acknowledged that team-based care increases patient care 
capacity and improves healthcare resource efficiency, 
major barriers hamper the implementation of team-based 

care in LMICs. Indeed, only a few participating countries 
endorsed the performance of advanced clinical hyper-
tension management tasks by HCWs who were not physi-
cians. Our survey revealed key lessons for health systems 
and governments regarding team-based care implemen-
tation. Comprehensive national policies on team-based 
care across LMICs may improve hypertension control 
across all levels of care. Regulatory and supervision 
support mechanisms may need to be instituted to support 
HCWs, including consideration for capitated funds, per-
service payments, or reimbursements to the facility team 
rather than one HCW cadre. In addition, training and 
systematic supervision of non-physician HCWs should be 
prioritised to enable them to acquire the requisite knowl-
edge and skills to perform basic and advanced clinical 
tasks for effective hypertension management and control.
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