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Summary

Background Low- and middle-income countries (LMICs) bear a disproportionately higher burden of Cardiovascular
Disease (CVD). Team-based care approach adds capacity to improve blood pressure (BP) control. This updated
review aimed to test team-based care efficacy at different levels of hypertension team-based care complexity.

Methods We searched PubMed, Embase, Cochrane, and CINAHL for newer articles on task-sharing interventions to
manage hypertension in LMICs. Levels of tasks complexity performed by healthcare workers added to the clinical
team in hypertension control programs were categorized as administrative tasks (level 1), basic clinical tasks (level
2), and/or advanced clinical tasks (level 3). Meta-analysis using an inverse variance weighted random-effects model
summarized trial-based evidence on the efficacy of team-based care on BP control, compared with usual care.

Findings Forty-three RCT articles were included in the meta-analysis: 31 studies from the previous systematic
review, 12 articles from the updated search. The pooled mean effect for team-based care was a -4.6 mm Hg (95% CI:
-5.8, -3.4, I? = 80.2%) decrease in systolic BP compared with usual care. We found similar comparative reduction
among different levels of team-based care complexity, i.e., administrative and basic clinical tasks (-4.7 mm Hg, 95%
CL: -6.8, -2.2; I’ = 79.8%); and advanced clinical tasks (-4.5 mmHg, 95%CI: -6.1, -3.3; I’ = 81%). Systolic BP was
reduced most by team-based care involving pharmacists (-7.3 mm Hg, 95% CI: -9.2, -5.4; I = 67.2%); followed by
nurses (-5.1 mm Hg, 95% CI: -8.0, -2.2; I’ = 72.7%), dieticians (-4.7 mmHg, 95%ClI: -7.1, -2.3; > = 0.0%), then com-
munity health workers (-3.3 mm Hg, 95% CI: -4.8, -1.8; I = 77.3%).

Interpretation Overall, team-based hypertension care interventions consistently contributed to lower systolic BP
compared to usual care; the effect size varies by the clinical training of the healthcare team members.
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Introduction

Globally, the prevalence of hypertension is increasing,
particularly in low- and middle-income countries.” Like
other chronic diseases, treatment for hypertension is
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lifelong and requires a robust primary health care sys-
tem to provide sustained treatment services to many
patients for their remaining lifetimes. While the
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Research in context

Evidence before this study

Studies have reported team-based care as an effected
strategy that responds to physician shortages and
improves hypertension care management outcomes.
Team-based care has consistently been efficacious in
lowering population mean blood pressure (BP) and
improving its control. Based on these consistent find-
ings in the literature, we developed a team-based care
conceptual framework based on the World Health Orga-
nization (WHO) HEARTS Team-based care technical
package “T” (team-based care) Module for implementa-
tion of team-based care interventions in member coun-
tries, especially Low-and Middle-Income Countries
(LMICs). For this meta-analyses, we updated an existing
review. We searched PubMed, Embase, Cochrane, and
CINAHL until July 30, 2020, including reports from ran-
domized control trials only. A meta-analysis using an
inverse variance weighted random-effects model was
used to summarize trial-based evidence on the efficacy
of team-based care on BP control, compared with usual
care.

Added value of this study

The inclusion of a Task Sharing Complexity Framework
developed by our team is a novel contribution to the lit-
erature. To our knowledge, our study is the first to pro-
pose a framework for team-based hypertension care
and applied to assess for differences in team-based care
effect on BP-lowering according to the complexity of
tasks being performed by healthcare workers. WHO
published the HEARTS Team-based care technical pack-
age “T" (team-based care) Module, a technical package
and module for implementing the intervention in mem-
ber countries, particularly LMICs. Consequently, our
study assessed the uptake and efficacy of team-based
hypertension care and examined the validity of the
newly developed Task Sharing Complexity Framework
following the WHO recommendations.

Implications of all the available evidence

Team-based care interventions for hypertension lower
systolic BP more than usual care. This effect appears to
be slightly stronger when the team member added is
more highly trained. Studies, including the current one,
have reported that team-based care involving pharma-
cists as the new team member was associated with the
most significant reduction in mean systolic BP.

demand for hypertension services is increasing, the
world is simultaneously facing a shortage of trained
health workers. Healthcare worker density is higher in
countries with a higher gross domestic product (GDP),
while the contrasting state of severe shortage of workers
in low-and-middle-income countries has become a
pressing global health issue.”

Team-based care is a strategy that responds to physi-
cian shortages. Team-based care allocates service deliv-
ery efficiently at the community or primary care level
among healthcare workers with diverse skills and train-
ing requirements’. It can involve shifting tasks from
higher-level healthcare providers such as physicians to
lower-level clinical staff or lay workers or expanding the
levels of healthcare providers who can appropriately
deliver specific health services.*® Sharing tasks with
lower-level cadres of trained health care workers enables
physicians to spend more time using their specialized
training and skills, leading to expanded access to treat-
ment interventions at the primary health care and com-
munity levels, and provide high-quality, cost-effective
care to all patients according to need.*®” Team-based
care requires training healthcare workers such as
nurses, community health workers, pharmacists, and
dieticians to take on a number of services, including
medication prescriptions and refills, algorithm-based
treatment management, education and counseling, fol-
low-up care, and organization of care. Task shifting is
consistently efficacious in lowering population mean
BP and improving BP control.®

In this study, we aimed to: 1) summarize the evi-
dence on the efficacy of team-based care on BP control,
compared with usual care, by updating a prior system-
atic review”, and 2) assess for differences in team-based
care effect on BP-lowering according to the complexity
of tasks being performed by healthcare workers and
according to the training and job category of the new
team member added.

Methods

Development of task sharing complexity framework

A team-based care conceptual framework was developed
based on the World Health Organization(WHO)
HEARTS Team-based care technical package “T” (team-
based care) Module.” The conceptual framework was
peer-reviewed by clinical hypertension experts at Johns
Hopkins University, the University of Alberta, Resolve to
Save Lives, and the WHO. The framework aimed to out-
line three progressively more complex and training-inten-
sive team-based care levels, describing tasks assigned to
the new team member added to the health care team:
administrative tasks only, basic clinical tasks with or with-
out administrative tasks, and advanced clinical tasks with
or without administrative and basic clinical tasks.

Search strategy and selection criteria

An electronic literature search strategy was developed
based on a systematic review completed in 2019 on the
effects of task-sharing on BP control® (Supplementary
material). The original review searched PubMed,
Embase, Cochrane Library, and CINAHL with terms

www.thelancet.com Vol 47 Month May, 2022



Articles

* Registry management
¢ Medication delivery
¢ Retrieving patients

¢ Scheduling

 Diagnosing hypertension
¢ Titrating treatment ***
¢ |nitiating treatment ***

¢ Counselling patients

¢ Refilling medications**

* Measuring blood pressure*

« Taking patient history/ )
assessing CVD risk -

_— ' Level of task complexity

*with an automated device, ** without change in dose or medications; *** per protocol; CVD: Cardiovascular

disease

Figure 1. Team-based care conceptual framework for hypertension management.

related to CVD, task sharing, and LMICs. The search
covered the period from the inception of each database
until December 28, 2018. For this study, the same
search criteria were used in the updated database search
in PubMed, Embase, CINAHL, and Cochrane databases
between December 1, 2018, and July 30, 2020. This
updated systematic review used similar inclusion and
exclusion criteria as the 2019 systematic review; the cri-
teria have been reported elsewhere.® This updated
search included only randomized control trials, whereas
the original study included experimental studies in gen-
eral (including randomized controlled trials, cluster ran-
domized trials, quasi-experimental studies, and before-
and-after designs).

Review and data extraction

A screening and data extraction tool, Covidence,” was
used to review data from the articles identified by the
updated search criteria. One author conducted the ini-
tial title and abstract screening (O.0). For the next steps
of the review process (full-text review, data extraction,
risk of bias analysis), five articles were reviewed by three
authors (with two authors serving as one reviewer) (A.
A., D.C., 0.0) to achieve concordance on article inclu-
sion, data extraction and risk of bias assessment. Fol-
lowing the pilot at each step, the same three authors
completed the reviews, and any discrepancies were dis-
cussed and resolved by a fourth reviewer (A.E.M.).

Once full-text screening was complete, data on coun-
try, region, study type, age group, intervention and con-
trol group descriptions, type of healthcare worker, and
tasks performed were extracted from both pre-identified
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articles and the additional articles identified through
the updated search.

The peer-reviewed conceptual framework (Figure 1)
was used to categorize levels of team-based care for each
of the study interventions. Interventions were catego-
rized into three levels of team-based care: administrative
tasks (level 1), basic clinical tasks (level 2), and/or
advanced clinical tasks (level 3). Task sharing levels
were dichotomized: all interventions that had tasks
reaching level 2 were categorized into group o (i.e.,
interventions had tasks in level 2 only, or both levels 1
and 2), while group 1 contained interventions with tasks
that reached level 3 (i.e., tasks in level 3 only, tasks in lev-
els 2 and 3, and tasks in levels 1, 2 and 3).

Quality assessment

The quality and risk for bias and certainty of evidence
were assessed using the Grading of Recommendations,
Assessment, Development, and Evaluations (GRADE)
tool.”® The tool contains the following domains: risk of
bias, indirectness of evidence, inconsistency, publica-
tion bias, the magnitude of effect, dose-response gradi-
ent, and assessment of plausible confounding. The
overall GRADE certainty level was be rated as “very

low”, “low”, “moderate”, or “high”.

Statistical analysis

For all included articles, summary descriptive statistics
were estimated. A meta-analysis summarized BP-lower-
ing effect across the trials using an inverse variance
weighted random-effects model with calculated weights
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for each study. The overall average estimates of mean
difference in systolic BP change and 95% confidence
intervals(Cls) were calculated.”** Net BP was obtained
by calculating a difference in BP estimates between
baseline and last follow-up time points for intervention
and control groups, and then a difference of the BP
changes between team-based care intervention and
usual care groups (difference in differences). Variability
across studies attributable to heterogeneity was charac-
terized using I” statistics. Cochran’s Q statistic was used
to tests subgroup interaction, and the chi-squared test
was used to test differences in groups in the subgroup
analyses. Statistical significance was set at p<o.05.

To assess for sources of heterogeneity, sensitivity
analyses were performed by stratifying the articles by
team-based care levels, healthcare worker cadre, sample
size, WHO region, and follow-up duration. Using the
leave-one-out method, the contribution of each study to
the overall heterogeneity was assessed. The pooled
mean systolic BP changes across all the studies, and the
individual study effects were visualized using forest plots.
Publication bias in the meta-analysis was detected qualita-
tively by visual inspection of funnel plots and quantitatively
Dby the Egger linear regression test.”** To account for some
of the publication bias detected in the subgroup analyses,
the non-parametric trim-and-fill model was explored when
there were at least 3 articles for pooling.”

To assess the effect of team-based care on BP-lower-
ing after adjustment for study-level variables, meta-
regression analyses were conducted. First, a univariable
meta-regression was conducted to explore a dose-
response relationship between progressively more com-
plex team-based care level and mean systolic BP differ-
ence. Then, a multivariable meta-regression was
conducted, adding potential causes of study-level vari-
ance, including average age, follow-up duration, base-
line BP, and healthcare worker cadre as moderators in
the model.'® The 10 data points per variable rule were
applied for the univariable model and 20 per variable in
the multivariable models in the meta-regression.” All
analyses were conducted in Stata Stata/IC 16.1."°

Role of the funding source
The funder of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of this manuscript.

Results

Conceptual framework

Following expert review and consensus, a final version
of the conceptual framework was derived (Figure 1).
The framework outlines three levels of complexity
of hypertension tasks for healthcare workers: adminis-
trative tasks, basic clinical tasks, and advanced clinical

tasks. The tasks in the framework are listed in order of
complexity for health care workers such as nurses, phar-
macists, or community health workers. Administrative
tasks, such as scheduling and medication delivery, can
be completed with limited clinical knowledge. Basic
clinical tasks require a higher degree of clinical knowl-
edge but can be performed independently of direct phy-
sician supervision or additional support. Advanced
clinical tasks require the highest level of clinical knowl-
edge and supervision or support. For example, a nurse
could use a standard treatment protocol to initiate a
patient on treatment or could use a phone application to
video call a physician for advice on medication titration.

Updated literature search results

The meta-analysis of systolic BP included thirty-one
articles selected in a previous systematic review,” the
search covered the period from the inception of each
database until December 28, 2018. From the updated
database search, which covered the period December 1,
2018, and July 30, 2020, 5,150 new articles were identi-
fied, and after removing duplicates, 3,691 titles and
abstracts were screened for inclusion. Following title
and abstract screening, 3,681 articles were excluded,
and 54 studies were assessed for full-text eligibility
screening. Full-text articles (n=42) were excluded for
various reasons, which resulted in 12 new full-text
articles included in the meta-analysis from the updated
search (Figure 2). Forty-three articles were included in
the updated meta-analysis; 31 studies from the previous
systematic review and 12 articles from the updated
search. We assessed the quality of evidence using the
GRADE tool, 29 of the articles were judged to have a
high level of evidence, while 14 of the articles were
judged to have moderate evidence quality.

Study characteristics

Of the forty-three individual randomized controlled tri-
als were included in the meta-analysis (Table 1), 11
(26%) of the studies were conducted in the Southeast
Asia region, 8 (19%) in the Western Pacific region, 9
(21%) in Africa, 5 (12%) in the Americans, 1 (2%) in
Europe, 4 (9%) in the Eastern Mediterranean region,
and 5 (12%) in multiple countries and regions. Most
studies were conducted in primary or community
healthcare facilities (n=15). The articles were published
between 2003 and 2020, and 19 (44%) were conducted
in urban or suburban settings. Team-based care inter-
ventions for hypertension were delivered by community
health workers in 16 (42%) of the studies, 4 (9%) were
delivered by dieticians, 13 (30%) by nurses, and 8 (19%)
by pharmacists. The mean intervention time was 9
(£6) months, ranging from two weeks to 24 months.
The sample sizes for the individual studies ranged from
32 to 8642, with a total sum of 31,895 participants. The
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Full-text unavailable (n=8)
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identified from Anand et quantitative synthesis country (n=4)
al (2019) meta-analysis (meta-analysis) Study protocol only (n=4)
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y

Studies included in final
quantitative synthesis
(meta-analysis)
(n=43)

Figure 2. PRISMA flowchart showing search results and article selection.

Note: BP- Blood Pressure; RCT- Randomized Controlled Trials

mean age of the participants was 57.4 (£6.1) years.
Across the studies, mean baseline systolic BP was 142.3
(£11.3) mmHg.

We examined components of the team-based
hypertension care interventions and stratified these
based on the team-based care framework. None of
the studies included a level 1 only intervention
(team-based care adding sharing of only

www.thelancet.com Vol 47 Month May, 2022

administrative tasks). The majority of the interven-
tion conducted were multilevel; twenty of the articles
(46.5%) included both levels 1 & 2 team-based care
tasks, 12 articles (28%) had team-based care level 2
tasks only, 5 articles (12%) included all three team-
based care task levels (levels 1,2,3), and 4 articles
(9%) had interventions comprising of team-based
care task levels 2 & 3.
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Author, year Country Type of health center or Team-based care Health worker Mean diff between SBP
setting intervention type change in intervention
intensity level and control groups (95% CI)
1 2 3
Ali, 2016°° India & Pakistan Outpatient diabetes clinics Dietician -5.4 (-8.22,-2.58)
Xavier, 2016 India Private, government, and non- CHW -24(-5.77,0.97)
profit hospitals
Chao, 2012%? China Community Health Centers CHW -3.95 (-5.18,-2.72)
Cappuccio, 2006 Ghana Villages CHW -3.1(-8.65, 2.45)
de Souza, 2017** Brazil Primary Health Unit CHW -5(-13.14,3.14)
Saffi, 2013%° Brazil Teaching Hospital Nurse -15(-25.97, -4.03)
Zhu, 2018°° China Community Health Center Nurse -5.5(-12.26, 1.26)
Azami, 2018”7 Iran Hospital Nurse —2.30(-5.84, 1.24)
Prabhakara, 2018* India Community Health Center Nurse 2.5 (-0.03, 5.03)
Hammad, 2011*° Jordan Hospital Pharmacist -5.2(-10.03,-0.37)
Jarab, 2012°° Jordan Hospital Pharmacist -6.9 (-9.81,-3.99)
Jafar 1I, 2020%" Bangladesh, Household and Government CHW -0.70 (-2.04, 0.64)
Pakistan & clinics
Sri-Lanka
Peiris, 2019°? India Primary Healthcare Center CHW -0.17 (-1.61,1.27)
Vedanthan, 2019°* Kenya Community Health center CHW -3.40 (-6.26, -0.54)
Jain, 2018%* India Tertiary Healthcare facility CHW 0.55 (-5.71, 6.81)
(Teaching Hospital)
Wahab, 2017°° Nigeria Tertiary Healthcare facility Nurse 4,03 (-17.29, 25.35)
(Teaching Hospital)
Mendis, 2010%° China & Nigeria Primary Health Center CHW -3.86 (-5.94,-1.78)
Neupane, 201 8%’ Nepal Primary healthcare center, CHW -3.62 (-8.76, 1.52)

Subhealth posts, Urban
healthcare centers

Plaster, 2012°° Brazil Community Health Center Pharmacist -10(-11.73,-8.27)
Sookaneknun, 2004*° Thailand Community pharmacy Pharmacist -5.65 (-10.3,-1)
Jayasuriya, 201 540 Sri Lanka Primary Care center Nurse -7.70 (-17.18, 1.78)
Cakir, 2006 Turkey Hospital Nurse —10.10 (-12.76, -7.44)
Ma, 2014* China Community Health Center Nurse ~7-81 (-15.58, -0.04)
Zhang, 2017* China Hospital Nurse —9.70 (-13.28,-6.12)
Sarfo, 2018* Ghana Hospital Nurse -1.50 (17.09, 14.09)
Sartorelli, 2007*° Brazil Primary health care center Dietician -3.9 (-9.86, 2.06)
Mash, 2014"° South Africa Community Health Centers CHW -6 (-13.45, 1.45)
Muchiri, 2016*7 South Africa Nurse managed clinics (PHC) Dietician 1.5(-12.17,15.7)
Goldhaber-Fiebert, Costa Rica Primary clinics Dietician -1(-10.83, 8.83)
2003
Huang, 2017* China Community Health Service Nurse -5.28(-13.64, 3.08)
(CHS)
Khetan, 2019%° India Household CHW -5.90 (-10.97, -0.83)
Zhai, 2020°" China Community Health center Pharmacist -2.30(-7.34,2.74)
Wal, 2013%” India Hospital Pharmacist -12.24 (-16.13,-8.35)
Jafar 1, 2009°* Pakistan Communities CHW 1 (-4.46, 6.46)
Tian, 2015°* China & India Healthcare center CHW -2.7 (-5.08,-0.32)
He, 2017°° Nigeria Community pharmacies Pharmacist -6.6 (-8.58, -4.62)
Jiang, 2007°° China Hospital-initiated/Home-based Nurse -1.49 (-7.37,4.39)
Joshi, 2019°7 India Primary Healthcare Center CHW -0.70 (-2.56, 1.16)
Schwalm, 2019°° Colombia & Community Health center CHW 1140 (-14.89, -7.91)
Malaysia

0jji, 2020°° Nigeria Primary Healthcare Center CHW -5.00 (-13.07, 3.07)
Gamage, 2020%° India Villages/Wards CHW -6.60 (-9.96, -3.24)
Zhao, 2012°" China Hospital Pharmacist -6.6 (-10.65, -2.55)
Ogedegbe, 2018°” Ghana Community Health Centers Nurse -3.30(-7.92,1.32)

Table 1: Summary of Individual Randomized Controlled Trials Included in the Meta-analysis, by Intervention Levels based on the Team-
Based Hypertension Care Framework.

CHW — Community Health Workers.

95% CI: 95% Confidence Intervals.

Intervention Levels: Blue level: Administrative tasks that can be completed with limited clinical knowledge; Orange level: Tasks that require higher degree of
clinical knowledge that can be performed mostly independently from direct physician supervision or additional support; Green level: Tasks that require the
highest level of clinical knowledge, and supervision or support (e.g., standard treatment protocol, or phone call with a physician).
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Meta-analysis

From the random-effects meta-analysis, the overall
mean change in systolic BP with team-based care was
-4.6 mm Hg (95% CI: -5.8, -3.4) compared with usual
care (Figure 3; Z= -7.57, p< 0.001). We observed moder-
ated to high heterogeneity across the included studies
in the pooled analysis based on the I* statistic (80.2%).
The test of homogeneity of study-specific effect sizes
was rejected (Chi*=236.4, p<o.oo1).

Meta-analysis by subgroup: levels of team-based care
intervention

Since no studies included only level 1 interventions, two
groups were created for comparison: studies that
included team-based care levels 1 and 2 in varying com-
binations (i.e., levels 1 & 2 only, and 2 only), and studies
that included level 3 team-based care tasks, with or with-
out levels 1-2 (i.e., levels 1, 2, &3, and levels 2 & 3. After
stratifying by team-based care intervention levels, the
pooled mean systolic BP changes for studies that
included team-based care levels 1 and 2 in various com-
binations was -4.7 mm Hg (95%CI: -6.8, -2.2;
I’ =79.8%) (Figure 4). For studies that included level 3
team-based care tasks, with or without levels 1-2, mean
systolic blood pressure change was -4.5 mmHg (95%CI:
-6.1, -3.3; I = 81%). The systolic BP reduction were simi-
lar between the team-based care complexity groups
(Chi*=o0.01, p=0.90).

Meta-analysis by subgroup: cadre of healthcare worker
Larger systolic BP reductions were seen when pharma-
cists delivered the intervention (-7.3mmHg, 95% CI:
-9.2, -5.4; I? = 67.2%); followed by nurses (-5.1 mm Hg,
95% CI: -8.0, -2.2; I = 72.7%), then dieticians (-4.9
mmHg, 95%CI: -7.1, -2.3; I = 0.0%), then CHW
(3.3 mm Hg, 95% CI: -4.8, -1.8; I* = 77.3%) (Supple-
mental material).

Meta-analysis by subgroup: WHO regions

In the subgroup analyses by WHO regions, we observed
a systolic blood pressure decrease of -2.88mm Hg (95%
CI: -5.70, -0.006) for studies conducted in the Eastern
Meditarranean; -4.43mm Hg (95% CI: -6.71, -2.15) for
studies conducted in Southeast Asia; -5.08mm Hg
(95% CI: -7.37, -2.78) for studies conducted in Africa;
-5.8smm Hg (95% CI: -9.45, -2.24) for studies con-
ducted in multiple regions; -8.22mm Hg (95% CI:
-12.12, -4.32) for studies conducted in the Americas; and
-1o.tomm Hg (95% CI: -12.76, -7.44) for studies con-
ducted in Europe (Supplemental material).

Meta-regression
In the univariable random effects meta-regression, we
observed a decrease in mean systolic BP of -4.6ymm
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Hg (95% CI: -6.08, -3.25; p<o.oo1; I = 80.1%) for inter-
ventions comprised of team-based care levels 1-2, and a
-4.50 mm Hg (95% CI: -6.85, -2.14; p<o.0o1) decrease
for interventions inclusive of team-based care levels 3.
The mean difference in systolic BP decrease between
these team-based care complexity levels was similar
(p=0.976). For healthcare worker cadre, in comparison
to community health workers, we observed a decrease
of -3.8rmm Hg in systolic blood pressure (95% CI:
-6.60, -1.02; p=0.007; I’ = 75.6%) for interventions
pharmacist-led interventions, and -1.55mm Hg systolic
blood pressure decrease (95% CI: -4.31, 1.2I; p=0.271)
for nurse-led interventions.

After including potential effect measure modifiers of
average age, follow-up duration, baseline BP, and
healthcare cadre in the multivariable meta-regression
analyses, mean systolic BP change for interventions
inclusive of team-based levels 1-2 was -2.62 mm Hg
(95% CI: -17.11, 22.34; p=0.795; I =72.9%). For studies
with intervention inclusive of task level 3, mean systolic
BP change was -2.79 mm Hg (95% CI: -17.52, 23.10;
p=0.788).

Assessment of publication bias

In the overall meta-analysis, the funnel plots for publi-
cation bias showed no evidence of bias based on the
Egger regression-based test (Z =0.06, p=0.95) (Supple-
mentary material). Within each group of team-based
care levels, the funnel plots showed some asymmetry;
however, the Egger's regression test did not indicate
bias (Z=0.19, p=0.85) (Supplementary material). Simi-
larly, in the subgroup analyses by healthcare worker
cadre, there was some asymmetry in the funnel plots;
however, the Egger's regression test did not indicate
bias (Z=0.08, p=0.94) (Supplementary material). The
asymmetry of the funnel plot in the subgroup analysis
may be due to the presence of between-study variability
rather than publication bias.

Discussion

Team-based care interventions for hypertension lower
systolic BP more than usual care. Team-based care
involving pharmacists as the new team member was
associated with the largest reduction in mean systolic
BP. In contrast, team-based care interventions involving
CHWs had the smallest reduction in systolic BP. These
results are consistent with the findings from the previ-
ous review and meta-analysis.”® There was no dose-
response relationship between the level of increasing
task complexity and BP reduction.

The overall results indicate that when team-based
care is added to usual care, BP is further reduced in
patients with hypertension. The lack of dose-response
related to increasing non-physician health worker task
complexity suggests that even when basic tasks are
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Treatment Control Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Muchiri 41 -1.80 2945 41 -3.30 3359 —L— 1.50[ -12.17, 15.17] 0.64
Ali 575 -18.30 2543 571 -12.90 23.16 . -5.40[ -8.22, -2.58] 3.12
Goldhaber-Fiebert 33 -5.00 23.00 28 -4.00 16.00 -1.00[ -11.12, 9.12] 1.02
Sartorelli 40 -0.80 12.30 31 310 13.00 -3.90[ -9.81, 2.01] 1.96
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Figure 3. Changes in Systolic Blood Pressure comparing team-based hypertension intervention group to usual care. Note: SBP —
Systolic Blood Pressure; DBP — Diastolic Blood Pressure.
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Figure 4. Subgroup analysis comparing Team-Based Hypertension Care by team-base care framework levels.
Note: SBP — Systolic Blood Pressure; DBP — Diastolic Blood Pressure.
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redistributed to a new non-physician team member,
this, in turn, increases the capacity of more specialized
members of the team to focus on the more complex
tasks they are trained to do. For example, if a CHW
receives training to measure the BP of patients, the
nurse in that facility may have more time to take on
titrating hypertension medications as per a treatment
protocol, leaving the physician to focus on complex
tasks managing complicated hypertension cases. The
results suggest that increasing capacity in the team and
sharing tasks, regardless of the complexity level, con-
tributes positively to hypertension care. Alternately, the
task complexity scale in the conceptual framework may
be an overly simplistic construct; one cannot assess the
function of the team by assessing the scope of tasks per-
formed by one member of the team.

In contrast, we found a more robust effect on BP
change when team-based care interventions were deliv-
ered by pharmacists, followed by nurses, dieticians, and
CHWs. The dose-response observed based on health-
care worker cadre suggests that the addition of or redis-
tribution of tasks to healthcare workers with more
advanced training and experience of autonomy may be
more effective in treating hypertension. This finding
suggests that when more highly trained healthcare
workers are added to a team or given additional respon-
sibilities, it may tax the physician members of the team
less because of less need for supervision of the new
team members.

This meta-analysis has some limitations. First, there
was a moderate to high heterogeneity in patient popula-
tion, location, healthcare worker training, availability of
supervision, intervention type, and primary outcomes
of the articles reviewed. This heterogeneity limits quan-
titive comparison of the team-based care intervention
levels by the effect sizes. Second, our conceptual frame-
work could be limited in its utility for evaluating team-
based care interventions or programs, since interven-
tions components may overlap the intervention levels in
the framework. Third, the original RCTs were not
designed to compare effect sizes based on the categories
of team-based care intervention level, as featured on our
analysis; hence we recognize indirect comparisons as a
limitation of our meta-analysis. Fourth, the pooled
mean difference and our analysis may not have taken
into account unmeasured confounders from the individ-
ual studies, however, we included average age, baseline
BP, follow-up duration as potential effect measure
modifiers in the models. In addition, the protocol for
this updated review was not registered in a systematic
review protocol registry. Despite these limitations, this
study has several strengths. First, to our knowledge, this
is the first study to propose a conceptual framework to
be applied to team-based hypertension care. Between
the time of publication of the previous review and now,
the WHO published the HEARTS Team-based care
technical package “I” (team-based care) Module, a

technical package and module for implementation of
the intervention in member countries, particularly
LMICs."” Our conceptual framework was developed in
congruence with the WHO HEARTS module. Second,
this study adds value to the literature on team-based
care based; this meta-analysis is based on an existing
review. Third, the analytic approach was a restrictive
and inclusive meta-analysis that included meta-regres-
sion analyses to explore sources of heterogeneity and
effect measure modification. Importantly, the subgroup
meta-analysis was based on a comparison of the pooled
effect sizes between the intervention levels of the con-
ceptual framework, which was not the focus of the pre-
viously published review.

Team-based care succeeds beyond usual care in low-
ering BP in patients living with hypertension. This
effect appears to be slightly stronger when the team
member added is more highly trained. However, these
well-trained healthcare personnel are often expensive.
Effectiveness studies and economic evaluations of team-
based care are needed to justify investment in the
healthcare worker training and salary allocations needed
to support team-based care on a broader scale.
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