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Health extension workers led home-based  «=

multicomponent intervention improves linkage
to hypertension care in northwest Ethiopia:
cluster-randomized controlled trial
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Abstract

Background Uncontrolled hypertension is the leading cause of cardiovascular and cerebrovascular diseases in Ethio-
pia. Early detection and referral of hypertensive patients for clinical care is critical for initiating lifestyle changes

and antihypertensive medications. This study aimed to evaluate the effects of health extension workers led home-
based multicomponent intervention on linkage to hypertension care in patients with hypertension in rural districts

of northwest Ethiopia.

Methods A parallel group, cluster randomized controlled trial was conducted in 20 rural communities. A total of 456
(228 in the intervention and 228 in the control clusters) participants were enrolled and followed for nine months. Par-
ticipants in the intervention clusters received the interventions (home health education, behavioral and medication
adherence counseling, and referral to nearby health facility) four times every other month for 40-60 min. The primary
outcome was clinical linkage for hypertension care and the secondary outcome was initiation of antihypertensive
treatment. Generalized estimating equation was used to evaluate the intervention’s effect using an intention-to-treat
approach. Effect sizes of relative benefit increases, absolute benefit increases, and attributable benefit were used. All
statistical analyses were two-sided with a p-value of <0.05.

Results The overall average systolic and diastolic blood pressure at baseline were 145.81 (+ 13.89) mmHg and 87.11
(£7.42) mmHg, respectively. The proportion of linkage to hypertension care increased from 11.0% at baseline to 66.2%
at 9 months in the intervention group and from 12.3 to 39.7% in the control group, with an absolute benefit increase
of 27.5% (95% Cl: 19.6%, 35.4%; P-value <0.001). The attributable benefit associated with the intervention was 40.1%
(95% Cl 20.7%, 59.5%) which means that more than a third of linkage to hypertension care was due to the HEWs led
home-based multicomponent intervention. However, it is noteworthy that only 10.3% of patients initiated antihyper-
tensive medication.

Conclusions In this study, health extension workers led home-based multicomponent interventions that provided
home health education, behavioral counseling, and referral to a nearby health facility to improve linkage to hyperten-
sion care. A multicomponent intervention implemented on a large scale is likely to improve linkage to hypertension
care and reduce hypertension-related morbidity and mortality in the country.
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Background

Noncommunicable diseases (NCDs), a global public
health problem [1], account for 37.5% of disease burden
and 43.5% of deaths in Ethiopia [2]. Hypertension, one
of the most common NCD risk factors, is now recog-
nized as a major global public health issue affecting over
1.4 billion people worldwide [3]. It also becomes a major
threat to the well-being of Ethiopians, affecting 18.5% of
the rural adult population [4]. Despite the high preva-
lence of hypertension, controlling it remains a challenge
in Ethiopia, with only one out of every 67 hypertensive
patients achieving optimal blood pressure control [5].
Uncontrolled hypertension is a major cause of cardiovas-
cular diseases (CVDs) [6], strokes [7, 8], and premature
mortality in the country [9]. Uncontrolled blood pres-
sure is partly explained by the unawareness of patients
about their blood pressure [10]. In studies conducted in
Hosanna town [11] and Dabat district [12], for exam-
ple, only 24.6% and 40.3% of hypertensive patients were
aware of their condition, respectively, implying that the
remainder are unaware of their condition and are not
receiving treatment.

To combat this epidemic, early detection of hyperten-
sion and integration into care are critical for timely initia-
tion of treatment and risk factors management, improved
blood pressure control, and reduced morbidity and mor-
tality associated with it [13, 14]. Once hypertension has
been diagnosed, there should be access to primary care
and early antihypertensive treatment to improve blood
pressure control and long-term clinical benefits [15].
Early start of antihypertensive treatment is associated
with a more effective and more lasting blood pressure
control and may reduce the impact of cumulative CVD
risk exposure [13]. The WHO Global Action Plan for
the Prevention and Control of NCDs proposed that at
least 50% of eligible people should receive drug therapy
and counseling to prevent heart attacks and strokes [16].
However, only 16% to 28% [12, 17] of those who were
aware of their disease received antihypertensive treat-
ment, and only 2.8% of hypertensive patients received
treatment [17]. Access to health care, trained staff, essen-
tial drugs, and organizational capacity for the delivery
of chronic care may influence linkage, treatment, and
retention in hypertension care, which is especially diffi-
cult for people with limited financial resources [14]. Low
rates of hypertension awareness, treatment, and control
may indicate a lack of access to and engagement with
the healthcare system, necessitating community-based

interventions to increase blood pressure screening and
management [18].

Community and home-based hypertension screening
programs, defined as a comprehensive and integrated
intervention that is not limited to clinical care settings,
are one of the most effective and feasible strategies for
early detection of hypertension and controlling blood
pressure [19]. Community health workers (CHWs) are
increasingly being recognized as an important compo-
nent of government efforts to provide clinical services
and procedures and combat NCDs in low-resource set-
tings where there is a shortage of higher-level healthcare
providers [20, 21]. They can help an already overbur-
dened health-care system, particularly in rural communi-
ties, by effectively maximizing health care resources and
improving care quality [22]. Community-based health
education and healthy lifestyle counseling interventions
provided by CHWs have shown promising results in
hypertension detection, linkage to healthcare facilities,
and treatment initiation [23—25]. An interventional study
conducted in South Africa, Mexico, and Guatemala con-
cluded that screening for hypertension by CHWs is very
cost-effective compared to the usual clinic-based screen-
ing [26].

Ethiopia has a well-known health extension program,
a community-based primary health care delivery model
that has increased access to preventive, promotive, and
curative services for rural Ethiopians [27, 28]. The health
extension workers (HEWSs) also comprise the largest cat-
egory of health workers in the Ethiopian health sector.
Despite recent additions of NCDs and mental health to
health extension program packages, HEWSs lack the nec-
essary training and do not provide hypertension care
[29]. Hence, this trial is aimed to evaluate the effect of
health extension workers led home-based multicompo-
nent intervention on linkage to hypertension care and
treatment, lifestyle modification, medication adherence,
blood pressure change, and optimal blood pressure con-
trol in rural areas of northwest Ethiopia.

Research hypothesis

1. Health extension workers led home-based multicom-
ponent intervention significantly improves linkage to
hypertension care for patients with hypertension as
compared with the usual care.

2. Health extension workers led home-based multicom-
ponent intervention significantly improves hyperten-
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sive patients’ antihypertensive treatment initiation as
compared with the usual care.

Materials and methods

Study design and setting

A two-arm parallel cluster randomized controlled prag-
matic trial was used to evaluate the effects of HEWs led
home-based intervention on clinical linkage and treat-
ment in hypertensive patients. Two rural areas of north-
west Ethiopia, namely Gondar Zuria district located
in Central Gondar Zone and Dabat district located in
the North Gondar Administrative Zone of the Amhara
Region in Ethiopia, were selected for this trial. The dis-
tricts have both urban and rural kebeles (Ethiopia’s low-
est administrative levels). Health extension workers are
the backbone of the health extension program in Ethiopia
[30]. According to the district Public Health Office, there
were 77 and 102 rural HEWs in Dabat and Gondar Zuria
districts, respectively, in 2018. The details of the study
design and setting are described elsewhere [31].

Participants and clusters

A cluster is defined as a kebele (Ethiopia’s smallest admin-
istrative unit) with one health post serving 3000 to 5000
people. Kebeles which had at least two working HEWs at
the health post were eligible for the study. The adult pop-
ulation aged 25 years and more with high blood pressure
during home-based hypertension screening and willing
to participate in the study were eligible to be part of the
trial. Patients with hypertension who needed immediate
hypertension care (blood pressure >180/110 mmHg and
one or more of the following symptoms: visual distur-
bance, dizziness, numbness, confusion, headache, chest
pain, shortness of breath, or leg swelling) [32], controlled
their high blood pressure, and left the kebeles were
excluded.

Intervention package

The intervention for this study was named “health
extension workers led home-based multicomponent
intervention” [31]. This intervention package included
home-based health education about hypertension,
behavioral counseling, medication adherence counseling,
and referral to a nearby health facility. The intervention
aimed to improve clinical linkage to hypertension care
and treatment.

Intervention group

Twenty HEWs in the intervention group received three
days of training about the intervention package. The
intervention package included four components: health
education about hypertension, behavioral counseling,
medication adherence counseling, and referral to a
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nearby health facility. It aimed to improve linkage to
hypertension care, improve healthy lifestyle, reduce HBP,
and achieve optimal blood pressure control in hyperten-
sive patients.

The HEWSs provided the intervention to each par-
ticipant for a total of 9 months. They provided a 60-min
health education to discuss general hypertensive dis-
ease and treatment knowledge during the first visit. The
HEWs provided individualized and family-based brief
health education. They explained hypertension and its
major modifiable risk factors, the chronic nature of the
disease, the potential complications of untreated and
uncontrolled hypertension, and the possibility of needing
lifelong medications to the participants. Moreover, every
2 months, the HEWs visited participants’ homes and
provided 40-60 min of home health education, behav-
ioral counseling intervention, and clinical linkage (refer-
ral with slip). Health extension workers used the Health
Belief Model approach to counsel patients on healthy
dietary habits, alcohol moderation, and regular blood
pressure check-ups. They used motivational and effec-
tive communication, goal setting, and family support
for behavior change to change unhealthy lifestyle behav-
iors. They provided intensive counseling for patients on
healthy lifestyle modification using the five A’s approach:
Ask, Advise, Agree, Assist, and Arrange [33].

The HEWs provided patients with hypertension a refer-
ral slip that explains the nature of the disease, the reason
for the referral, and the importance of starting treatment
as soon as possible if they are eligible (Additional file 1).
Furthermore, through a home visit, the HEWs remind
participants to seek treatment and care at a nearby health
facility. Health extension workers taught participants
about the purpose of using medications, the negative
effects of non-adherence, the positive effects of treat-
ment, etc.

Control group

Health extension workers in the control group were not
informed about the study’s goal and not involved in the
intervention. They did not provide any of the interven-
tion components to trial participants. They provided
routine care (the usual home visits for maternal and child
health service, malaria prevention and control, fam-
ily planning services, and latrine construction) based
on existing community services without any additional
training. However, both participants in the intervention
and control group took antihypertensive medications
prescribed by the health care providers.

Intervention fidelity
Measuring intervention fidelity is essential for deter-
mining how well an intervention is delivered [34].



Teshome et al. Trials (2025) 26:163

Accordingly, a manual of operating procedure was devel-
oped and implemented, intensive training was provided
to HEWs in the intervention group, daily communication
with the interventionists was established, and the super-
visory team conducted a spot check when the HEWSs
delivered the intervention. Fidelity checklist, which
included the frequency, duration, and intensity of the
intervention, was prepared and used to evaluate fidelity
of the intervention.

Outcome measures

The primary outcomes of this trial were the differences
between the intervention and control groups in the pro-
portion of clinical linkage to hypertension care from
baseline to 3, 6, and 9 months of follow-up. The second-
ary outcome was initiation of antihypertensive treatment
from baseline to 3, 6, and 9 months of follow-up.

Sample size determination

The sample size was calculated according to the double
population proportion formula for individual randomi-
zation. The design effect is thought to account for the
lack of independence among patients within clusters
and increase the power of the study. The design effect
is defined as 14+ (m—1) p, where m is the average clus-
ter size and p is the intra-cluster correlation coefficient
for the specific outcome. Accordingly, the minimum
sample size to determine the effect of HEWSs led home-
based multicomponent intervention on clinical linkage
and treatment is calculated using a 65.1% proportion of
clinical linkage in patients with hypertension in the inter-
vention group and a 46.7% proportion of clinical linkage
in the absence of intervention [35]. The 95% confidence
interval (¢=0.05), 80% power (5=0.20), an intra-class
correlation of 0.03, and the number of clusters per arm to
be 10 are also considered to obtain a total of 190 patients
with hypertension per arm. Taking a 20% loss to follow-
up into account, a total of 456 participants (228 in each
arm) were included.

Cluster and participant recruitment

A simple random sampling method was used to select
20 kebeles from the eligible kebeles. Home-based
hypertension screening was done from 2423 adults
aged >25 years, and 758 of them were found to have
hypertension. The research team re-measured the blood
pressure of adults who were identified as potentially
hypertensive in a previous home-based hypertension
screening study. Adults who have been diagnosed with
hypertension for the second time were evaluated for eli-
gibility. A simple random sampling method was used to
enroll an average of 23 hypertensive cases per cluster. An
epidemiologist from the research team completed the
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participants’ eligibility forms and enrolled participants in
the follow-up study.

Randomization and awareness of assignment
Randomization took place at the kebele level, stratified
by physical distance to the nearest healthcare facility
(within 5 km and greater than 5 km). Ten kebeles within
5 km (4 from Dabat and 6 from Gondar Zuria district)
and another 10 kebeles at a distance greater than 5 km
(4 from Gondar Zuria and 6 from Dabat district) were
randomly allocated to either the intervention or control
groups. Computer-generated random numbers were
used to generate the randomization list. A biostatistician,
a member of the research team who did not interact with
the study participants, used a 1:1 allocation ratio to ran-
domly assign 20 kebeles to either the intervention or con-
trol group.

Neither the participants nor the HEWs were masked
with respect to the participants’ group assignment. The
risk of contamination was minimized using buffering
kebele/s, whereby the intervention and control kebeles
were geographically separated and the chance of inter-
vention cluster participants meeting control cluster par-
ticipants was insignificant. Health extension workers in
the intervention clusters were taught not to share infor-
mation about the study with those HEWs in the control
group. The outcome assessors were masked to the inter-
vention allocation of participants.

Study visits and data collection procedures

A baseline survey was conducted before randomiza-
tion. Data on socio-demographics and economic factors,
behavioral risk factors, psychosocial stress levels, and
history of NCDs [36], knowledge and beliefs of partici-
pants about hypertension, health insurance coverage, and
access to health care were collected. Physical measure-
ments such as height, weight, and blood pressure were
also measured.

Five health professionals and 5 supervisors took 3 days
of training on how to conduct interviews with patients,
measure blood pressure, weight, and height. Data were
collected through face-to-face interviews using an
interviewer-administered Amharic version of the ques-
tionnaire. Trained data collectors, masked to the ran-
domization status of the clusters, visited participants’
homes and collected the data.

Rural household assets were used to calculate fam-
ily wealth [37] and classified it into three equal-sized
groups: poor, medium, and rich. The respondents’ health
insurance status was determined using household com-
munity-based health insurance membership [38]. It was
classified as uninsured if participants did not have com-
munity-based health insurance, underinsured if they had
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community-based health insurance but it did not cover
all of their health-care costs, and adequately insured if
they had community-based health insurance that covered
all of their health-care costs.

At each visit, blood pressure was taken twice at 5-min
intervals. An aneroid sphygmomanometer and stetho-
scope were used to take blood pressure in the sitting
position on the left arm to the nearest 2 mmHg. Par-
ticipants who drank caffeinated beverages such as tea or
coffee, or had been working within 30 min were made
to stay for 30 min prior to blood pressure measure-
ments. According to the new guideline, hypertension
(high blood pressure) is defined as a mean systolic blood
pressure of >130 mmHg or a diastolic blood pressure
of >80 mmHg. Stage 1 hypertension is defined as a sys-
tolic pressure ranging from 130 to 139 mm Hg or a dias-
tolic pressure ranging from 80 to 89 mm Hg and Stage 2
hypertension is defined as a systolic pressure of 140 mm
Hg or higher or a diastolic pressure of 90 mm Hg or
higher [39].

Data on clinical linkage and initiation of care and treat-
ment were collected in both the intervention and control
groups at baseline, 3, 6, and 9 months. A successful link-
age to hypertension care was defined as visiting a health
care facility for hypertension care within 9-month fol-
low-up period. Hypertension treatment rate was defined
as the percentage of people who have hypertension and
are receiving recommended antihypertensive treat-
ment. Retention in care was defined as the proportion of
hypertensive patients on antihypertensive treatment who
received treatment during the data collection period. The
participants’ heights were measured with a tape to the
nearest 0.1 cm. Participants were asked to stand upright,
without shoes, with their heels together and their gaze
forward. Participants’ weight was measured to the near-
est 0.1 kg using a digital weighing scale while they wore
light clothing. The body mass index was calculated using
the formula weight in kg/height in m? and categorized as
underweight (<18.5), normal weight (18.5-24.9), over-
weight (25-29.9), or obese (>30) [40].

Trial management

A manual of operating procedures (MOP) was developed
for both the intervention and data collection. The man-
ual of operating procedures describes the procedures for
staff training, participant recruitment, instructions for
all forms and procedures, patient education, behavioral
counseling intervention, blood pressure measurement,
and other operational aspects of the study. The data col-
lection process was monitored daily by the research team
via phone and onsite supervision. To ensure the success
of the study, efforts were made to retain study partici-
pants throughout the trial period. The names and contact
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information of individuals closely related to the partici-
pant were obtained during enrollment. Compliance with
the intervention was only measured in the intervention
arm during the follow-up period.

Statistical analysis and data management

The data was entered into Epidata and analyzed using
Stata 16. Coding, data cleansing, checking frequencies,
and crosstab were completed. The CONSORT flow chart
was used to summarize the number of participants who
were assessed for eligibility; the reasons for screening
failure; the number of participants who were enrolled,
lost from follow-ups; and completed the baseline and
follow-up visits, and the number of participants who
were analyzed in the trial. The baseline characteristics
of participants were described using frequency and pro-
portions for categorical variables and mean with stand-
ard deviations for continuous variables. The baseline
characteristics of the study participants between the
intervention and control group were compared for uni-
formity using a chi-square (y2) test for categorical vari-
ables, a two-tailed independent t-test for the continuous
variables.

The primary analyses adhered to the principle of intent-
to-treat. Generalized estimating equations were used to
evaluate the outcome variables using an intention-to-
treat approach, taking repeated measures into account.
The effect sizes such as relative benefit increase (RBI),
absolute benefit increase (ABI), and attributable benefit
(AB) and 95% CI were used to evaluate the intervention
effect on clinical linkage or treatment.

Additional analyses

Subgroup analyses were performed to investigate the het-
erogeneity of the intervention effect on linkage to hyper-
tension care based on age, sex, level of education, family
history of hypertension, baseline hypertension stage, and
adequate health insurance coverage. Sensitivity analysis
for the primary outcome of hypertension care linkage
was performed by changing any of the primary analysis
assumptions of missing data and controlling for potential
confounders. The attrition rate for each group, as well as
the difference in attrition between the intervention and
control groups, were calculated. Differential attrition is
considered when the absolute value of the attrition dif-
ference is >0.05 standard deviations. Missing data were
handled using complete-case analysis and multiple impu-
tation, with the assumption that missing data are not
missing at random. Adjusted analysis for the primary
outcome was performed based on participants’ age, sex,
family history of hypertension, chronic obstructive pul-
monary disease, and community-based health insurance
coverage.
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Results

Participants flow

Out of the 2423 adult population screened for high blood
pressure, 758 were found to have hypertension and re-
checked for high blood pressure. Due to lapses in devel-
oping the intervention package following hypertension
screening, 117 people had achieved optimal blood pres-
sure control, 17 had moved away, three died, and one
was critically ill and excluded from the study. Finally, 620
hypertensive patients were determined to be eligible for
enrollment. The trial enrolled 456 hypertensive patients,
with 228 randomly assigned to the intervention group
and 228 to the control group. All of the enrolled partici-
pants provided baseline data. Follow-up linkage to pri-
mary healthcare for hypertension management measures
were available for 444 (97.4%) participants at follow-up
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time one, 428 (93.9%) at follow-up time two, and 425
(93.2%) at follow-up time 3 or endline (Fig. 1).

Baseline characteristics

The mean age of participants was 54.2 + 15.2 years in the
intervention group and 54.5+14.8 years in the control
group. Females comprised 258 (56.6%) of the partici-
pants, with 135 (59.2%) in the intervention group and 123
(53.9%) in the control group. Three hundred forty-nine
(76.5%) of the participants could not read or write, with
169 (74.1%) in the intervention group and 180 (78.9%)
in the control group. One hundred twenty (26.3%)
of trial participants had adequate community-based
health insurance. The intervention group, however, had
a slightly higher percentage (30.3%) of adequate health
insurance than the control group. The average baseline

Total number of kebeles with HTN patients during
the screening period (N=20, n=758)

A }i P Exclusion (n=138)
ssessed lor e Controlled HTN (n=117)
eligibility e Migrated out (n=17)

e Death (n=3)

e Severely ill (n=1)

A
[W} | Baseline survey (N=20, n=456) |

Intervention (N=10)
Total participants (n=228)

3-month survey

Allocation

Control (N=10)
Total participants (n=228)

J.' | Follow-Up

3-month survey

Loss to follow up (n=5)
— unavailable=4, migrated out=1

6-month survey

Loss to follow up (n=7)
—unavailable=4, migrated out=1,
declined=1, and death= 1)

l Follow-Up l

Loss to follow up (n=15)
— unavailable=8, migrated out=2,
declined=4, and death= 1

6-month survey

Loss to follow up (n=13)

— unavailable=4, migrated out=4,
declined=3, and death=2

l i !

9-month survey L

Follow-Up

9-month survey

Loss to follow up (n=12)
— unavailable=4, migrated out=2,
declined=4, and death= 2

Analysed
— Primary analysis (n=228)
— Complete case analysis (n=216)

Fig. 1 The CONSORT flow chart of participants’diagram

l Analysis l

Loss to follow up (n=19)
— unavailable=4, migrated out=7,
declined=4, and death=4

J Analysed
— Primary analysis (n=228)
— Complete case analysis (n=209)
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systolic and diastolic blood pressure was 145.81 (+13.89)
mmHg and 87.11 (+7.42) mmHg, respectively.

Of the participants, 380 (83.3%) had stage 2 hyperten-
sion, 90 (19.7%) had a family history of hypertension, and
9 (2.0%) had chronic respiratory disease. There were 53
(11.6%) participants who were linked for hypertension
care, with 25 (11.0%) in the intervention group and 28
(12.3%) in the control group. Sixteen (3.5%) of the partic-
ipants were also on antihypertensive medication, with 9
(3.9%) in the intervention group and 7 (3.1%) in the con-
trol group. Four hundred four (88.6%) of trial participants
used foot transportation to get to the nearest health care
facility. The baseline characteristics of all trial partici-
pants were uniformly distributed between the interven-
tion and control groups, indicating that randomization
was successful (Table 1).

Linkage to hypertension care and initiation of treatment
During the 3-month follow-up period, 104 (46.6%) of
participants in the intervention group and 50 (22.6%)
of participants in the control group visited health care
facilities for hypertension management. Six months
after the intervention, 124 (58.2%) of participants in the
intervention group and 75 (34.9%) of participants in the
control group visited health care facilities for hyperten-
sion care and treatment. The proportion of participants
linked to hypertension care increased from 11.0% at
baseline to 66.2% at 9 months in the intervention group
and from 12.3 to 39.7% in the control group (Table 2
and Fig. 2). The ABI was 27.5% (95% CI: 19.6%, 35.4%;
P-value<0.001). The proportion of patients in the inter-
vention group who initiated antihypertensive medication
increased from 3.9% at baseline to 11.6% at 9 months,
and the proportion of patients who started antihyper-
tensive medication/s in the control group increased from
3.1% at baseline to 9.1% at 9 months, with an insignifi-
cant absolute benefit increase of 1.5% (95% CI: (- 2.1, 5.2,
P-value=0.411) (Table 2).

The generalized estimating equation revealed that
intervention group participants were 1.67 times more
likely than control group participants to be linked to a
healthcare facility for hypertension care (RBI=1.67; 95%
CI: 1.41, 1.97). However, in both adjusted and unadjusted
analyses, there is no statistically significant difference in
the rate of hypertension treatment between the interven-
tion and control groups (Table 3).

Sub group analysis

The subgroup analysis revealed that the intervention
effect on linkage to hypertension care and treatment
differed across age groups, family history of hyperten-
sion, and stage of hypertension. Though the intervention
improves linkage to hypertension across all age groups,
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intervention group participants aged 25-34 years and
35-44 years were 3.43 and 2 times more likely to be
linked to hypertension care, respectively, than control
group participants in the same age group. Furthermore,
patients with stage one hypertension and those with no
family history of hypertension benefit from the interven-
tion (Additional file 2).

Sensitivity analysis

After adjusting for sex, age, family history of hyperten-
sion, chronic obstructive pulmonary disease, and ade-
quate community-based health insurance coverage, the
rate of linkage to hypertension care in the intervention
group was 1.66 times higher than in the control group
(RBI=1.66; 95% CI: 1.41, 1.96), which was similar to the
unadjusted intervention effect (Table 3). The rate of link-
age to hypertension care was consistent with the primary
analysis after complete case analysis (Additional file 3)
indicating that the method we used was robust.

Discussion

In this trial, health extension workers led home-based
multicomponent intervention incorporating home
health education, behavioral counseling, and referral to
a nearby health facility that significantly improved link-
age to hypertension care and treatment compared to the
control group. Two-thirds (66.2%) of trial participants in
the intervention group were linked to primary health-
care, compared to nearly 40% in the control group during
the 9-month follow-up period. The attributable benefit
increase (attributable rate) was 27.5% (95% CI: 19.6%,
35.4%; P-value < 0.001), with the attributable benefit asso-
ciated with the intervention being 40.1% (95% CI 20.7%,
59.5%), implying that the HEWs led home-based multi-
component intervention was responsible for more than a
third of the linkage to hypertension care.

A higher proportion of hypertension patients being
linked to care has significant clinical importance, with
increased access to primary care because it allows a large
number of undiagnosed hypertensive patients to receive
comprehensive care, ranging from treatment initiation to
rehabilitation and palliative care [41] and thus reducing
the burden of uncontrolled hypertension and its conse-
quences [42]. Hence, referring people with hypertension
to clinical care is a precondition for controlling blood
pressure [43]. Improving access to primary care follow-
ing home-based hypertension screening has also public
health contributions as it can improve patient compli-
ance, reduce health-care costs, hospitalization, and slow
down CVDs mortality [44, 45]. This high rate of linkage
to hypertension care led by the HEWSs also bridges the
gap between community-based hypertension screening
and medical management, which has policy implications.
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Table 1 Baseline characteristics of participants stratified by intervention and control group, northwest Ethiopia, March 2021-January

2022
Characteristics Overall (h=456) Intervention group Control group (n=228) P-value
(n=228)
Sex 0.26
Male 198 (43.4) 93 (40.8) 105 (46.1)
Female 258 (56.6) 135(59.2) 123 (53.9)
Age, mean (SD) in years 54.3(13.0) 54.2(15.2) 545 (14.8) 0.85
Age group, in years 0.89
25-34 41(9.0) 23(10.1) 18(7.9)
35-44 78 (17.1) 37(16.2) 41(18.0)
45-54 102 (22.4) 49 (21.5) 53(23.3)
55-64 100 (21.9) 52(22.8) 48 (21.0)
>65 135(29.6) 67 (29.4) 68 (29.8)
Marital status 0.56
Single 9(2.0) 6 (2.6) 3(1.3)
Married 359 (78.7) 176 (77.2) 183(80.3)
Divorced 27 (5.9) 16 (7.0) 11 (4.8)
Widowed 61(13.4) 30(13.2) 31(13.6)
Educational status 048
Could not read or write 349 (76.5) 169 (74.1) 180 (78.9)
Able to read and write 73 (16.0) 40(17.5) 33(14.5)
Primary school and above 34(7.5) 19(8.3) 15 (6.6)
Household wealth index 0.11
Poor 152(333) 78 (34.2) 74 (32.5)
Medium 152 (33.3) 66 (29.0) 86 (37.7)
Rich 152 (334) 84 (36.8) 68 (29.8)
Family size 0.09
<5 members 192 (42.1) 87 (38.2) 105 (46.1)
>5 members 264 (57.9) 141 (61.8) 123 (53.9)
Body mass index, mean (SD) 20.1(2.5) 20.1(2.8) 0.80
Types of transport 0.77
On foot 404 (88.6) 203 (89.0) 201 (88.2)
Public transport 52(114) 25(11.0) 27 (11.8)
Community health insurance 0.06
Adequately insured 120 (26.3) 69 (30.3) 51(22.3)
Partially insured 57(12.5) 32(14.0) 25(11.0)
Not insured 279 (61.2) 127 (55.7) 152 (66.7)
Hypertension 032
Stage 1 76 (16.7) 42 (184) 34(14.9)
Stage 2 380 (83.3) 186 (81.6) 194 (85.1)
Family history of hypertension 90 (19.7) 47 (20.6) 43(18.9) 0.64
Chronic respiratory diseases 9(2.0) 6(2.6) 3(1.3) 031
Linked to hypertension care 53(11.6) 25(11.0) 28 (12.3) 0.66
On antihypertensive medication 16 (3.5) 9 (3.9) 7 (3.1) 061

The finding was in line with other studies conducted
in various settings. A cluster randomized trial con-
ducted in Kenya, in which CHWs equipped with a tai-
lored behavioral communication strategy and mHealth
tool improved linkage to hypertension care to 49% [46].

A study on uptake of referral for clinical assessment and
retention in care within 6 weeks of referral following a
large population screening for hypertension and diabetes
program in Malawi found that 60.9% of patients visited
health providers for clinical assessment [47]. The finding
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Table 2 Effects of the multicomponent intervention on linkage to hypertension care and treatment among hypertensive patients in
northwest Ethiopia, March 2021-January 2022

Follow-up time Intervention group Control group ABI (95% CI) P-value
Number of Number (%) Number of Number (%)
patients patients
Proportion of linkage to hypertension healthcare
Baseline 228 25 (11.0%) 228 28 (12.3%) -13(-94,6.7) 0.750
Month 3 223 104 (46.6%) 221 50 (22.6%) 249(17.1,32.7) <0.001
Month 6 213 124 (58.2%) 215 75 (34.9%) 245 (16.6,32.4) <0.001
Month 9 216 143 (66.2%) 209 83 (39.7%) 27.5(19.6,354) <0.001
Proportion of patients started antihypertensive medication
Baseline 228 9 (3.9%) 228 7 (3.1%) 08(-4.0,58) 0.725
Month 3 223 22 (9.9%) 221 14 (6.3%) 26(-09,6.2) 0.149
Month 6 213 24 (11.3%) 215 17 (7.9%) 20(—16,56) 0.278
Month 9 216 25 (11.6%) 209 19(9.1%) 15(=2.1,52) 0411
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Fig. 2 Proportion of clinical linkage to hypertension care among hypertensive patients in northwest Ethiopia, March 2021-January 2022

Table 3 Effect of HEWs led home-based multicomponent intervention on linkage to hypertension care and treatment initiation in

northwest Ethiopia, March 2021-January 2022

Outcome measures RBI (95% Cl) P value RBI (95% Cl) P value
Linkage to hypertension care 167 (1.41,1.97) <0.001 1.66 (1.41,1.96)* <0.001
Initiation of antihypertensive medication 1.31(0.78,2.17) 0.305 1.24 (0.76, 2.03)** 0.387

*Adjusted for sex, age, family history of hypertension, chronic obstructive pulmonary disease, and health insurance coverage

**Adjusted for sex, age, and family history of hypertension

was also consistent with a community-based longitudinal
study conducted in urban slum clusters in central India,
in which CHWs performed home-based CVDs screen-
ing, home visits every 2 months to reinforce linkages to
public health facilities, and adherence to drug treatment
achieved 55.3% linkage to primary care facilities [48].
Our findings were higher than a study conducted in
Kenya, which found a poor linkage to care after com-
munity-based screening (31%) [49]. In South Africa, a
community-based early detection, care, and control of

hypertension led by community caregivers trained in
hypertension and diabetes screening resulted in a 28.5%
clinical linkage for hypertension care and treatment [50].
The discrepancy could be explained by the difference in
the intervention strategy, where in this trial the compo-
sition of the intervention provided by HEWs, i.e., health
education and behavioral counseling, was based on the
Health Belief Model, and participants were referred to a
nearby health facility using a referral slip. The commu-
nity caregivers in the other study, on the other hand, only
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provided patients with NCD-related health education,
promotion, and hypertension screening.

In contrast, linkage to hypertension care in our study
was lower than that of a prospective study conducted in
rural Uganda, in which a community health campaign
offering hypertension screening, education, referral
appointments, and travel vouchers achieved 83% linkage
to care within 6 months of the intervention [51]. How-
ever, the study in rural Uganda included travel vouchers
that could be reimbursed for a nominal amount upon
successful linkage at the local health center or regional
hospital, but not in this trial. It is known that transpor-
tation cost is one of the barriers to healthcare services/
clinical linkage.

The trial determines which subpopulations are most
likely to benefit from the intervention. Intervention
group participants aged 25-34 and 35-44 years were
3.4 and 2 times more likely to be linked to the primary
care for hypertension management, respectively, than the
same age group in the control group. Because hyperten-
sion has no immediate health consequences, young peo-
ple may be hesitant to seek hypertension care, showing
a difference in hypertension care linkage between inter-
vention and control group participants [52]. Studies con-
ducted in rural Uganda [51] and rural South Africa [53],
for example, revealed the younger age group had lower
linkage to care and then treatment rates after home-
based identification of hypertension than the older age
group. This implies that age should be taken into account
when identifying participants for this specific interven-
tion. Furthermore, patients with stage 1 hypertension
and those with no family history of hypertension also
benefit from the intervention.

Despite improved access to primary care for hyperten-
sion management, only 10.3% of those seeking medical
attention were taking antihypertensive medication at the
end of the 9-month period, with no significant differ-
ences in the trial’s antihypertensive treatment initiation
between the intervention and control groups. This indi-
cates a significant gap between hypertension linkage
and treatment initiation at the primary care level. This
disparity could be caused by lack of trained healthcare
providers, a poor primary health care system, and a lack
of antihypertensive medications. A systematic literature
review, for example, provides evidence of low rates of
hypertension treatment after linkage to hypertension,
which are most likely due to a shortage of skilled health
care providers, a poor primary health care system, and
antihypertensive medications’ unavailability [54].

Our findings suggest that properly trained and super-
vised HEWSs improve linkage to hypertension care,
implying that HEWs have the potential to provide home-
based multicomponent interventions. If the HEW led
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home-based multicomponent intervention in hyper-
tension management is scaled up, it has the potential to
reduce the workload of well-trained healthcare providers
while rapidly linking patients to nearby health facilities
and increasing the number of patients receiving therapy.
This is the first trial to look at the effects of a home-based
multicomponent intervention led by HEWs on linkage
to hypertension care and treatment in rural settings of
Ethiopia where there is a shortage of trained healthcare
providers. The kebeles were geographically separated
to reduce intervention contamination between groups.
The inclusion of qualitative research in the randomized
controlled trial design will allow us to explore the barri-
ers and enablers of linkage to hypertension care, antihy-
pertensive treatment initiation, and retention in primary
healthcare. The use of a random sampling method to
obtain a representative sample from the population
under study may increase the generalizability of the
study. However, because it was a cluster randomization
trial, the interventionist who delivered the intervention
was not blinded.

Conclusions

Health Extension workers led home-based multicompo-
nent interventions that included home health education,
behavioral counseling, and referral to a nearby health
facility, resulting in effective linkage to hypertension
care. It does not, however, result in a significant improve-
ment in hypertension medication initiation, emphasizing
the importance of identifying and addressing barriers to
hypertension care and treatment in primary care set-
tings. We recommend conducting large-scale research
addressing barriers to hypertension care and treatment in
primary care settings of the referral system.
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