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BACKGROUND
The burden of hypertension is escalating, and control rates are poor in low- and 
middle-income countries. Cardiovascular mortality is high in rural areas.

METHODS
We conducted a cluster-randomized, controlled trial in rural districts in Bangla-
desh, Pakistan, and Sri Lanka. A total of 30 communities were randomly assigned 
to either a multicomponent intervention (intervention group) or usual care (control 
group). The intervention involved home visits by trained government community 
health workers for blood-pressure monitoring and counseling, training of physi-
cians, and care coordination in the public sector. A total of 2645 adults with hyper-
tension were enrolled. The primary outcome was reduction in systolic blood pres-
sure at 24 months. Follow-up at 24 months was completed for more than 90% of 
the participants.

RESULTS
At baseline, the mean systolic blood pressure was 146.7 mm Hg in the intervention 
group and 144.7 mm Hg in the control group. At 24 months, the mean systolic 
blood pressure fell by 9.0 mm Hg in the intervention group and by 3.9 mm Hg in 
the control group; the mean reduction was 5.2 mm Hg greater with the interven-
tion (95% confidence interval [CI], 3.2 to 7.1; P<0.001). The mean reduction in 
diastolic blood pressure was 2.8 mm Hg greater in the intervention group than in 
the control group (95% CI, 1.7 to 3.9). Blood-pressure control (<140/90 mm Hg) 
was achieved in 53.2% of the participants in the intervention group, as compared 
with 43.7% of those in the control group (relative risk, 1.22; 95% CI, 1.10 to 1.35). 
All-cause mortality was 2.9% in the intervention group and 4.3% in the control 
group.

CONCLUSIONS
In rural communities in Bangladesh, Pakistan, and Sri Lanka, a multicomponent 
intervention that was centered on proactive home visits by trained government 
community health workers who were linked with existing public health care infra-
structure led to a greater reduction in blood pressure than usual care among adults 
with hypertension. (Funded by the Joint Global Health Trials scheme; COBRA-BPS 
ClinicalTrials.gov number, NCT02657746.)

A BS TR AC T

A Community-Based Intervention for 
Managing Hypertension in Rural South Asia

Tazeen H. Jafar, M.D., M.P.H., Mihir Gandhi, Ph.D., 
H. Asita de Silva, D.Phil., F.R.C.P., Imtiaz Jehan, F.C.P.S., 
Aliya Naheed, M.B., B.S., Ph.D., Eric A. Finkelstein, Ph.D., 

Elizabeth L. Turner, Ph.D., Donald Morisky, Sc.D., 
Anuradhani Kasturiratne, M.B., B.S., M.D., Aamir H. Khan, F.C.P.S., 

John D. Clemens, Ph.D., Shah Ebrahim, D.M., Pryseley N. Assam, Ph.D.,  
and Liang Feng, Ph.D., for the COBRA-BPS Study Group*  

Original Article

The New England Journal of Medicine 
Downloaded from nejm.org on June 2, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 



n engl j med 382;8 nejm.org February 20, 2020718

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Uncontrolled high blood pressure 
is the leading attributable risk factor for 
death globally.1 Treatment of hyperten-

sion reduces risk, but less than one third of 
persons with hypertension have controlled blood 
pressure.2-4 Asians have enhanced susceptibility to 
vascular disease.5-7 Uncontrolled blood pressure 
is particularly prevalent in rural areas in low- 
and middle-income countries where health litera-
cy and health systems are weakest and case fatal-
ity rates for cardiovascular disease are highest.8,9

Our previous trial in urban Pakistan sug-
gested that a combined intervention of home 
health education delivered by community health 
workers, coupled with training of physicians, 
lowered blood pressure and was cost-effective.10,11 
However, the trial intervention used a privately 
contracted health care workforce, which was not 
integrated into the existing community infra-
structure, and would not be sustainable or scal-
able. More than 30 trials on hypertension man-
agement in low- and middle-income countries 
have similar limitations.12,13

We conducted a cluster-randomized, con-
trolled trial (Control of Blood Pressure and Risk 
Attenuation–Bangladesh, Pakistan, and Sri Lanka 
[COBRA-BPS]) in rural communities in three 
South Asian countries over a period of 2 years to 
evaluate the effectiveness of a scalable, multi-
component intervention designed specifically for 
hypertension management in rural areas.14 The 
intervention was conceptually based on our pre-
vious intervention in urban Pakistan and was 
modified for delivery in rural settings in the 
three South Asian countries.10,15 Additional com-
ponents were added (blood-pressure monitoring 
by government community health workers, check-
lists, care coordinators, and compensation for 
additional services) in response to the results of 
a feasibility study.10,14,15 We hypothesized that a 
low-cost, multicomponent intervention integrated 
into the existing public health system would be 
more effective than usual care in lowering blood 
pressure among adults with hypertension in rural 
communities.

Me thods

Trial Design

The trial was a multicountry, cluster-randomized, 
controlled trial in 30 rural villages (communi-

ties) of the districts Tangail and Munshiganj in 
Bangladesh, Thatta in Pakistan, and Puttalam in 
Sri Lanka. Because the intervention was delivered 
through the health systems in the rural areas of 
these countries, a cluster-randomized, controlled 
trial design was chosen to minimize contamina-
tion (i.e., to prevent participants in the control 
group from actively or passively receiving some 
or all of the multicomponent intervention). The 
trial protocol and statistical analysis plan were 
published previously14,16 and are available with 
the full text of this article at NEJM.org. The au-
thors vouch for the completeness and accuracy 
of the data and for the fidelity of the trial to the 
protocol. The ethics review committee at each 
participating institution approved the trial. All 
the participants provided written informed con-
sent before screening. The conduct of the trial 
was independently reviewed by the trial steering 
committee and the data and safety monitoring 
committee. The funders had no role in the de-
sign, conduct, analysis, or reporting of the trial.

Participants

The main eligibility criteria were an age of 40 
years or older and hypertension, defined as cur-
rent use of antihypertensive medications or per-
sistently elevated blood pressure (systolic blood 
pressure ≥140 mm Hg or diastolic blood pres-
sure ≥90 mm Hg) based on each set of the last 
two of three measurements from 2 separate days. 
Pregnant women and persons with advanced ill-
ness (e.g., those receiving dialysis or with liver 
failure), terminal illness, or an inability to travel 
to the clinic were excluded. (Additional details 
are provided in the protocol.)

Randomization

The unit of randomization was a cluster of 250 
to 300 households served by one or two com-
munity health workers and one government 
clinic.14,16 A total of 30 clusters were randomly 
selected from designated districts in the three 
countries (10 per country). Randomization was 
stratified according to country and distance from 
the government clinic (near [≤2 km] or far [>2 km]), 
and clusters were assigned in a 1:1 ratio to either 
the multicomponent intervention (intervention 
group) or usual care (control group) with the use 
of a computer-generated program (Table S1 in the 
Supplementary Appendix, available at NEJM.org).
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Trial Groups
Multicomponent Intervention

The details of the intervention components are 
described in the trial protocol; a condensed de-
scription is provided here. The first component 
was blood-pressure monitoring and the use of 
checklists to guide monitoring and referral to 
physicians. Government community health work-
ers were trained in measuring blood pressure 
with the use of a digital blood-pressure monitor. 
They monitored participants’ blood pressures at 
home visits every 3 months. On the basis of a 
checklist (see the Supplementary Appendix), par-
ticipants with very poorly controlled blood pres-
sure (systolic blood pressure ≥160 mm Hg or 
diastolic blood pressure ≥100 mm Hg) or those 
at high risk for cardiovascular disease were re-
ferred to a physician at the government primary 
care facility.

The second component was home health edu-
cation by government community health workers. 
Community health workers were trained in a 
curriculum regarding home health education and 
in strategies regarding behavior-change commu-
nication over a period of 5 days (see the Supple-
mentary Appendix), followed by retraining in 
2 months and then annually. Details of the train-
ing curricula are provided in the protocol. Home 
health education was delivered to all the partici-
pants and their family members at home visits 
every 3 months. All the participants were encour-
aged to adhere to antihypertensive medications 
and to follow up with their physicians. A check-
list was completed by the community health 
workers and submitted to their supervisors.

The third component was training of physi-
cians in blood-pressure monitoring, management 
of hypertension, and use of the checklist. A treat-
ment algorithm was based on the Joint National 
Committee and 2013 European Society of Cardi-
ology guidelines.17 Generic antihypertensive med-
ications (thiazide-like diuretics, angiotensin-con-
verting–enzyme inhibitors or angiotensin-receptor 
blockers, and calcium-channel blockers) and 
statins (for patients at high risk for cardiovascular 
disease) were used as indicated.17,18 The target blood 
pressure was a systolic blood pressure of less 
than 140 mm Hg and a diastolic blood pressure 
of less than 90 mm Hg (see the treatment algo-
rithm in the Supplementary Appendix). Physicians 
were retrained in 2 months and annually thereafter.

The fourth component was a designated hyper-
tension triage reception desk and hypertension 
care coordinator at the government clinics. A 
hypertension triage reception desk to reduce wait-
ing time was established at the intervention clin-
ics. A hypertension care coordinator was appointed 
to track participants with very poorly controlled 
blood pressure.

The fifth component was compensation for 
additional health services and targeted subsidies. 
Compensation was paid to the community health 
workers at the discretion of the local district 
health office. The cost of medications and diag-
nostics was borne primarily by the patients in 
Bangladesh and Pakistan and by publicly funded 
clinics in Sri Lanka, in accordance with the local 
norms.

Usual Care
Usual care consisted of existing services in the 
community, with routine home visits by com-
munity health workers for maternal and child 
care only. The clinics did not have designated 
triage reception desks or care coordinators for 
hypertension.

Trial Assessments

Trained research staff who were unaware of 
randomization status visited all households and 
invited adults 40 years of age or older to partici-
pate. Written informed consent was obtained be-
fore assessment for trial eligibility. Blood pres-
sure was measured with an Omron HEM-7300 
automatic digital monitor (Omron Healthcare) 
with the person in a sitting position according 
to the standard protocol.19 Three blood-pressure 
readings were taken consecutively 3 minutes 
apart with the use of a cuff of the appropriate 
size. Persons with consistently elevated blood 
pressure (systolic blood pressure ≥140 mm Hg 
or diastolic blood pressure ≥90 mm Hg based on 
the last two of three readings) were visited again 
after 2 weeks for remeasurement. Those with 
persistently elevated blood pressure at the sec-
ond screening visit were invited for enrollment. 
Persons who were using antihypertensive medi-
cations were also invited to enroll.

Information on sociodemographic character-
istics, health-seeking behavior, and associated 
costs was collected. Adherence to antihyperten-
sive medications and statins was assessed by 
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means of the Morisky Medication Adherence 
Scale (MMAS-8; scores range from 0 to 8, with 
higher scores indicating better adherence).20-22 
Body-mass index (BMI) and waist circumference 
were measured.

All persons in both the intervention group 
and the control group with uncontrolled hyper-
tension (systolic blood pressure ≥140 mm Hg or 
diastolic blood pressure ≥90 mm Hg) were asked 
by the research staff to consult their local physi-
cians. Persons with very high blood pressure 
(systolic blood pressure ≥180 mm Hg or dia-
stolic blood pressure ≥120 mm Hg) or those 
with acute associated symptoms (e.g., chest pain 
or breathlessness) were referred urgently to the 
district hospital.

Follow-up assessments of blood pressure were 
conducted at home visits every 6 months in both 
the intervention group and the control group. 
Adverse events including falls, hypotension, cor-
onary heart disease, stroke, and heart failure 
were reported. Hospitalizations and deaths were 
tracked extensively (details are provided in the 
protocol). Fasting blood and random urine sam-
ples were collected at baseline and 24-month 
visits.

Trial Outcomes

The prespecified primary outcome was the mean 
change in systolic blood pressure from baseline 
to 24 months. The mean of the second and third 
blood-pressure readings was used for all analy-
ses, and the first was discarded.

Prespecified secondary outcomes included 
diastolic blood pressure, the percentage of par-
ticipants with blood-pressure control (systolic 
blood pressure <140 mm Hg and diastolic blood 
pressure <90 mm Hg), blood-pressure response 
(blood-pressure control or decline in systolic 
blood pressure by 5 mm Hg), very poorly con-
trolled blood pressure (systolic blood pressure 
≥160 mm Hg or diastolic blood pressure 
≥100 mm Hg), use of and mean MMAS-8 scores 
for adherence to antihypertensive medications 
and statins, and participant-reported health sta-
tus according to the mean score on the visual-
analogue scale of the EuroQol 5-Dimension 
5-Level questionnaire (EQ-5D-5L; range, 0 to 
100, with higher scores indicating better health) 
and the mean score on the EQ-5D-5L utility in-
dex calculated with the use of the Indonesian 

value set (range, −0.865 to 1, with higher scores 
indicating better health).23

Other prespecified secondary outcomes were 
BMI, waist circumference, physical activity, smok-
ing status, intake of fruits and vegetables, dietary 
sodium intake (urinary sodium excretion), labo-
ratory measures (plasma glucose level, lipid 
levels, estimated glomerular filtration rate, and 
urinary albumin-to-creatinine ratio), adverse 
events, new-onset diabetes, death from any cause, 
and hospitalizations for cardiovascular disease. 
Because information on secondhand smoking 
was missing at baseline, the prespecified mea-
sure of the INTERHEART score for the risk of 
cardiovascular disease was replaced with the 
Framingham score for the 10-year risk of cardio-
vascular disease.24 Although not prespecified, 
the daily dose of antihypertensive medications 
and the causes of death were evaluated. A pre-
specified cost-effectiveness analysis14 is being 
conducted, but costs of the intervention are re-
ported below.

Statistical Analysis

The estimated sample size was 2550 partici-
pants, under the assumptions of 85 participants 
per cluster, 10 clusters per country, an intraclass 
correlation coefficient of 0.02,10,15 80% retention, 
and a two-sided type I error rate of 5%. The 
trial had more than 99% power to detect a dif-
ference of 5 mm Hg in the change in systolic 
blood pressure between the two groups at 24 
months.16

All analyses were performed with the use of 
the intention-to-treat principle. As prespecified 
in the statistical analysis plan, for the primary 
outcome analysis, the changes from baseline 
measurements were modeled with the use of a 
generalized linear mixed-effects model for re-
peated measures based on a participant-level 
analysis.25 The primary outcome model included 
fixed effects for baseline systolic blood pressure, 
country, distance of the cluster from the clinic, 
age, sex, trial group, time, and the interaction of 
trial group with time. No imputation technique 
was used because the analysis model accounts 
for missing data and is valid under the missing-
at-random assumption. Similar analyses were 
used for secondary outcomes.25 We also con-
ducted post hoc sensitivity and exploratory analy-
ses, as explained in the Supplementary Appendix.
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The incremental cost of intervention delivery 
was prospectively estimated for each country with 
the use of an activity-based costing approach 
that quantified all nonrecurring labor, rental 
space, materials, supplies, and services required 
to deliver the intervention. Further details are 
presented in the Supplementary Appendix.

R esult s

Participants

Of 11,510 persons who were screened for the 
trial, 2645 (23.0%) were enrolled from April 2016 
through February 2017, with follow-up ending in 
March 2019. The 24-month follow-up ended with 
retention of 92.1% of the participants in the inter-
vention group and 89.3% of those in the control 
group (Figs. S1 through S4). The baseline char-
acteristics were generally balanced between the 
intervention group and the control group. The 
mean (±SD) age of the participants was 58.8±11.5 
years, 64.3% were women, 25.8% had diabetes, 
and 41.9% had chronic kidney disease. Blood 
pressure was uncontrolled in 69.6% of the par-
ticipants and very poorly controlled in 29.6% 
(Table 1 and Table S2).

Implementation and Intervention Adherence

In the intervention clusters during 2 years, 92.5% 
of the planned home health education checklists 
were completed; 91.5% of the participants re-
ceived at least 80% of planned home visits (up to 
eight visits every 3 months over a period of 24 
months) by community health workers for blood-
pressure monitoring and home health education; 
and 76.8% of physician management checklists 
were completed for participants referred to clin-
ics (Table S3).

Blood-Pressure Outcomes

At baseline, the mean systolic blood pressure 
was 146.7±22.4 mm Hg in the intervention group 
and 144.7±21.0 mm Hg in the control group. At 
24 months, the mean systolic blood pressure fell 
by 9.0 mm Hg (95% confidence interval [CI], 7.7 to 
10.4) in the intervention group and by 3.9 mm Hg 
(95% CI, 2.5 to 5.3) in the control group. The 
mean reduction in systolic blood pressure was 
5.2 mm Hg greater in the intervention group 
than in the control group (95% CI, 3.2 to 7.1; 
P<0.001). The between-group differences in sys-

tolic blood pressure increased over time (Fig. 1A 
and Table 2).

At baseline, the mean diastolic blood pressure 
was 89.1±14.7 mm Hg in the intervention group 
and 87.8±13.8 mm Hg in the control group. 
From baseline to 24 months, the mean reduction 
in diastolic blood pressure was 2.8 mm Hg 
greater in the intervention group than in the con-
trol group (95% CI, 1.7 to 3.9) (Table 2). Con-
trolled blood pressure was achieved in 53.2% of 

Characteristic
Intervention 
(N = 1330)

Control 
(N = 1315)

Age — yr 58.5±11.2 59.0±11.8

Female sex — no. (%) 877 (65.9) 824 (62.7)

Formally educated — no. (%) 834 (62.7) 725 (55.1)

Overweight or obese — no. (%)† 814 (61.2) 683 (51.9)

Participant-reported heart disease — no. (%) 177 (13.3) 167 (12.7)

Participant-reported stroke — no. (%) 165 (12.4) 159 (12.1)

Diabetes — no. (%)‡ 374 (28.1) 308 (23.4)

Chronic kidney disease — no. (%)§ 558 (42.0) 549 (41.7)

Blood pressure — mm Hg

Systolic 146.7±22.4 144.7±21.0

Diastolic 89.1±14.7 87.8±13.8

Uncontrolled blood pressure — no. (%)¶ 934 (70.2) 907 (69.0)

Very poorly controlled blood pressure — no. (%)‖ 416 (31.3) 366 (27.8)

Current smoker — no. (%) 138 (10.4) 132 (10.0)

No. of antihypertensive medications — no. (%)

0 404 (30.4) 422 (32.1)

1 607 (45.6) 552 (42.0)

2 257 (19.3) 258 (19.6)

≥3 62 (4.7) 83 (6.3)

*  Plus–minus values are means ±SD. A total of 30 rural communities in Bangla-
desh, Pakistan, and Sri Lanka were randomly assigned to either a multicom-
ponent intervention (intervention group) or usual care (control group).

†  Overweight or obesity was defined as a body-mass index (the weight in kilo-
grams divided by the square of the height in meters) of 23.5 or more.

‡  Diabetes was defined as a fasting plasma glucose level of 126 mg or more per 
deciliter, the use of antidiabetes medications, or a previous diagnosis of diabetes.

§  Chronic kidney disease was defined as an estimated glomerular filtration rate 
(calculated with the Chronic Kidney Disease Epidemiology Collaboration equa-
tion on the basis of Pakistan data) of less than 60 ml per minute per 1.73 m2 
of body-surface area or a urinary albumin-to-creatinine ratio of 30 or more 
(with albumin measured in milligrams and creatinine in grams).

¶  Uncontrolled blood pressure was defined as a systolic blood pressure of  
140 mm Hg or more or a diastolic blood pressure of 90 mm Hg or more.

‖  Very poorly controlled blood pressure was defined as a systolic blood pressure 
of 160 mm Hg or more or a diastolic blood pressure of 100 mm Hg or more.

Table 1. Baseline Characteristics of the Participants.*
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the participants in the intervention group, as 
compared with 43.7% in the control group (rela-
tive risk, 1.22; 95% CI, 1.10 to 1.35) (Table 2).

Use of Antihypertensive Medication

At 24 months, the mean number of antihyperten-
sive medications per participant increased more in 
the intervention group than in the control group 
(mean difference, 0.11) (Table 2), and the mean 
increase in the daily dose was greater by 6.3 mg 
(95% CI, 2.7 to 9.8). The mean MMAS-8 score 
for adherence to antihypertensive medications 
increased more in the intervention group than in 
the control group (mean difference, 0.60; 95% CI, 
0.24 to 0.96). (Detailed results regarding adher-

ence to antihypertensive medications and other 
secondary outcomes are provided in Table S4.)

Other Secondary Outcomes

Participants in the intervention group reported 
better overall health status than those in the con-
trol group: the mean increase in the score on the 
EQ-5D-5L visual-analogue scale was greater by 
2.41 with the intervention (95% CI, 0.15 to 4.66). 
Similar results were observed for the EQ-5D-5L 
utility index. The mean MMAS-8 score for ad-
herence to statins increased more in the inter-
vention group than in the control group (mean 
difference, 0.42; 95% CI, 0.15 to 0.68).

Safety and Mortality

There was no intervention-related serious adverse 
event in either group. All-cause mortality was 
2.9% (39 deaths) in the intervention group and 
4.3% (56 deaths) in the control group (P = 0.06). 
The number of deaths from cardiovascular events 
was lower in the intervention group (8 deaths, 
0.6%) than in the control group (23 deaths, 
1.7%), (P = 0.006) (Table S5).

Sensitivity and Subgroup Analyses

The results with respect to the intervention ef-
fect were consistent in sensitivity analyses that 
used models for each time point separately (Ta-
ble S6). The cluster-level analysis, which takes a 
summary measure for each cluster (as opposed 
to the primary analysis, which is at patient level 
but accounts for clustering), also showed consis-
tent results (Table S7). The results with respect 
to the intervention effect were also consistent in 
the prespecified subgroups (Fig. 2 and Table S8), 
post hoc subgroups (Fig. S5), and country-spe-
cific analyses (Tables S9 through S11).

Cost of Intervention

The estimated cost of scale-up per eligible patient 
with hypertension in rural areas in Bangladesh, 
Pakistan, and Sri Lanka was $10.70, $10.50, and 
$4.70 (U.S. dollars), respectively (Table S12).

Discussion

In a cluster-randomized trial involving adults 
with hypertension in villages in Bangladesh, 
Pakistan, and Sri Lanka, blood-pressure control 
was improved by a multicomponent interven-
tion, which included community health workers, 

Figure 1. Mean Change in Systolic Blood Pressure and Diastolic Blood 
 Pressure over Time.

Mean changes from baseline were estimated with a generalized linear mixed-
effects model for repeated measures for change in systolic blood pressure 
(Panel A) or diastolic blood pressure (Panel B), with fixed effects for base-
line systolic or diastolic pressure, country, distance of the cluster from the 
clinic, age, sex, time, and interaction of time with trial group and with ran-
dom effects for clusters. The I bars indicate 95% confidence intervals.
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was tailored to the rural setting, and was deliv-
ered through the existing public health care infra-
structure. The intervention also increased adher-
ence to antihypertensive medication and improved 
some aspects of participant-reported health at 
an annual cost of less than $11 per patient. The 
major strengths of our trial are a cluster design; 
rural settings in three countries, with stratifica-
tion according to the distance from the clinic; 
the inclusion of all adults with hypertension 
(uncontrolled and controlled); excellent recruit-
ment and retention rates; and a prespecified and 
prepublished statistical analysis plan.16

During this 24-month trial, the benefit of the 
intervention with respect to blood-pressure low-
ering increased with a longer duration of follow-
up, which suggests potential longevity of the 
intervention effect. Although our trial was not 
designed to dissect the relative contributions of 

each component of the intervention on the effect, 
our previous work indicated synergies among the 
components10,11; the current trial suggests that 
appropriate use of medications may have played 
a substantial role. For example, participants with 
elevated blood pressure were referred to clinics 
in which trained physicians prescribed a greater 
number and a higher dose of antihypertensive 
medications than in the control group, coordina-
tors facilitated tracking, and community health 
workers monitored blood pressure and reinforced 
messages about adherence during repeated home 
visits. The annual retraining of community 
health workers and physicians may have en-
hanced their competencies over time.

Many systematic reviews largely from high-
income countries have shown the benefit of 
multicomponent strategies on hypertension con-
trol.26 Our trial is different from previous studies 

Figure 2. Subgroup Analyses for Change in Systolic Blood Pressure at 24 Months, According to Participant Characteristics at Baseline.

Mean changes and differences (intervention − control) were estimated with a generalized linear mixed-effects model for repeated mea-
surements for change in systolic blood pressure, with fixed effects for baseline systolic pressure, country, distance of the cluster from 
the clinic, age, sex, time, and interaction among time, trial group, and subgroup and with random effects for clusters. Socioeconomic 
status was defined as low to middle and high on the basis of an International Wealth Index range of the 67th percentile or lower and higher 
than the 67th percentile, respectively, for each country sample separately. Participants with a systolic blood pressure of 160 mm Hg or 
more or a diastolic blood pressure of 100 mm Hg or more were considered to have very poorly controlled blood pressure.
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that have either focused primarily on urban 
populations12,13,27 or used technology to deliver 
interventions in rural environments with con-
flicting results on blood-pressure reduction.27-30

Community health workers are an integral 
part of the primary care infrastructure for the 
successful delivery of maternal and child health 
care in South Asia,31 as well as in China, Mexico, 
and Africa.32-34 Our findings show that commu-
nity health workers who are employed in the 
public sector can have an important role in man-
aging hypertension.

Our trial has limitations. First, the interven-
tion effect could have been underestimated be-
cause participants in the usual-care group may 
have modified their behavior in response to 
blood-pressure measurements performed by re-
searchers to assess outcomes. Second, the trial 
was underpowered to detect changes in many 
secondary outcomes. Third, the short duration 
meant that there was insufficient power to as-
sess cardiovascular events. However, a reduction 
of 2 mm Hg in systolic blood pressure has been 
associated with a reduction of 7 to 10% in the 
risk of coronary heart disease, stroke, and re-
lated death.35-37

Our findings have public health implications. 
Cardiovascular mortality continues to rise in low- 
and middle-income countries, especially in rural 
areas with a high burden of poverty and frag-
mented health systems.9 There is ample evidence 
of the benefit of blood-pressure reduction on 
cardiovascular mortality; however, affordable 

strategies for blood-pressure control are lacking. 
Our low-cost intervention (<$11 per patient an-
nually), if scaled up, might translate into sub-
stantial reductions in premature deaths and dis-
ability, as well as social and economic returns.38,39 
Discussions with provincial health departments 
and national advisory committees are ongoing 
to facilitate the scale-up of the intervention in 
the three countries, with the same fidelity as 
implemented in the trial.

We found that a multicomponent intervention 
for hypertension care, which centered on proac-
tive home visits by trained government commu-
nity health workers who were linked with exist-
ing public health care infrastructure, led to a 
clinically meaningful reduction in blood pres-
sure in rural communities in Bangladesh, Paki-
stan, and Sri Lanka.

A data sharing statement provided by the authors is available 
with the full text of this article at NEJM.org.
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