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Abstract

Background: Cardiovascular disease (CVD) is a leading cause of death in low-income countries
and those affected by armed conflict, including Myanmar. Community health worker
interventions can effectively address CVD risk factors in low-income countries but have not

been tested among displaced populations in active conflict zones.

Objectives: We conducted a feasibility study of a village health worker (VHW) care model to
identify individuals at high CVD risk and deliver care in conflict-affected regions of Karen State,
Myanmar. This study was conducted by an international non-governmental organization

collaborating with a regional local health organization.

Methods: Following a village census, trained VHWSs and miedics screened individuals age 240 for
CVD risk factors in three villages. Eligible individuals had HTN, diabetes, calculated CVD
risk>10%, or history of heart attack or stioke, confirmed during a second visit 1-2 weeks later.
VHWs visited households every 3-6 weeks for 2 months to monitor blood pressure, glucose,
medication adherence/side effects, and deliver medic-prescribed medications. Feasibility
evaluation centered on reach, adoption, and acceptability. Outcomes included CVD risk factor
prevalence, recruitment and retention, medication initiation/adherence, changes in
hypertension control, and adverse outcomes. VHW and medic focus group discussions and

study participant interviews were conducted.

Results: CVD teams screened 294 individuals, conducted confirmatory visits with 132, enrolled
all 97 eligible participants, and completed two home visits with 94 patients. Several prescription

errors were made, halting medication initiation; root cause analysis identified opportunities to



improve pre-testing of electronic tools and strengthen clinician CVD training. The proportion of
eligible participants receiving antihypertensive or statin medications increased from 23% to
56%. Among those with HTN, the proportion achieving blood pressure control <140/90 mmHg
increased from 22.9% to 65.7%. Qualitative assessment revealed support for the care model

and opportunities to improve training and streamline clinical protocols.

Conclusions: Our study suggests a VHW care model for CVD in remote villages in Myanmar
experiencing armed conflict is feasible and can increase medication access. Opportunities exist
to simplify CVD treatment guidelines and augment training and support of local providers.
Findings informed a cluster randomized controlled trial to test the impact of a modified VHW

care model on medication adherence, CVD risk, and cost.

Trial Registration: ClinicalTrials.gov, NCT06812239, retrospectively registered 27 October 2024

Keywords: Community Health Waorker, Armed Conflict, Feasibility Study, Myanmar,

Cardiovascular Disease

Introduction

Cardiovascular diseases (CVD) cause significant morbidity and mortality among conflict

and crisis-affected populations worldwide.(1,2) Evidence-based guidance for the management



of CVD among populations affected by prolonged conflict and displacement is needed.(3)
Community health worker (CHW) interventions have demonstrated effectiveness in screening
for and treating non-communicable diseases in low- and middle-income countries and in stable
displacement settings, but have not been tested in regions of active conflict.(3-5) Armed
conflict settings present distinct implementation challenges that fundamentally impact care
delivery, including severe mobility constraints, disrupted supply chains from attacks on health
facilities, and workforce attrition and safety concerns that limit communication and supervision
(6-9). These conflict-specific challenges are distinct from stable low-resource settings and
require evidence-based adaptive strategies. This is especially true for chronic, non-
communicable diseases, that historically have received lower gricrity in emergencies, and
require distinct infrastructure such as referral networks with advanced care capacity, and
longitudinal health information systems that are particularly challenging to implement in

conflict settings.(10)

CVD is the leading cause of death in Myanmar.(11,12) The most recent national study
found that 3 in 4 adults 25-64 years old had one or more CVD risk factors, including
hypertension (HTN) (26%), dyslipidemia (57%), and current smoking (26%).(13) Myanmar has
struggled to achieve high coverage of evidence-based interventions to diagnose and treat CVD
risk factors.(14) The proportion of hypertensive individuals with controlled systolic blood
pressure (<140mmHg) is 12% or less; and uptake of statins and aspirin is less than 10% among
individuals with a history of CVD or a calculated ten-year CVD risk over 30%.(13,15,16)

Household surveys in 2019 among rural conflict-affected populations in eastern Myanmar



found high prevalence of HTN (35%) and current smoking (39%), and less than 14% of

hypertensive individuals had taken blood pressure medications in the previous two weeks.(17)

The 2021 military coup reignited conflict throughout the country and worsened
longstanding challenges with Myanmar’s health system, including chronic underinvestment,
strained resources, and limited access.(18) The coup also precipitated a mass walkout among
government health staff and increased attacks on health workers, further degrading health
services nationwide.(19) These limitations are notable in areas of chronic conflict such as Karen
State, where regional local health organizations (LHOs) have provided cross-border health aid
to populations affected by conflict for over 50 years, including a basic package of primary care.
These programs are largely delivered by teams of medics, CHWs, and village health workers
(VHWs). Medics undergo 2 years of training and apprenticeship and provide clinical care,
including diagnosis and treatment of basic health conditions.(20) CHWs undergo 6 months of
training to support medics and conduct promotion and prevention activities through village
outreach. VHWs are village residents historically trained and equipped to perform discrete tasks
related to a health project, such as malaria testing and treatment. LHOs have developed and
scaled care models for medics, CHWs and VHWs to deliver malaria and reproductive health
services at the village level; in contrast, treatment of CVD risk factors is facility-based.(21,22)
Given the likelihood of continued prolonged conflict, populations in Karen State may need to
rely on LHO-provided services for years or decades to come—making it imperative that stable,

evidence-based strategies be produced for this setting.

We describe the findings of a feasibility study to explore a VHW-led care model

intervention to identify those with risk factors for CVD and link them to longitudinal healthcare



in conflict affected regions of Karen State, Myanmar. This study was carried out by an
international non-governmental organization (iNGO), whose name is not included out of
security concerns for participating staff, in collaboration with a regional LHO, the Karen
Department of Health and Welfare (KDHW) that provides healthcare to individuals in Karen

State.

Methods

This feasibility study was carried out over two months in three villages, in partnership with
three local clinics. It represented Phase 2 of a three-part study designed to develop and test a
VHW intervention to screen and treat individuals with elevated CVD risk. Phase 1 utilized
multiple qualitative interviews, facility surveys and group workshops to develop a causal loop
diagram, which was then used by the iNGO and local partners to co-design the VHW care
model.(23) Following the feasibility study, Phase 3 is hybrid type 1 implementation study
consisting of a cluster randomized control trial (cRCT) to test the impact of the care model on
medication adherence, equity and cost, and explore implementation domains across 13 villages
in Karen State. This study was approved by the George Washington University Institutional

Review Board (IRB) and a local Community Ethics Advisory Board (CEAB).

Study Intervention

The VHW care model included the following components: community sensitization and
mobilization, population census and screening, a confirmatory visit for study enrollment and

monthly follow-up VHW home visits — a detailed description of the intervention is available in



Table 1. Individuals eligible for enrollment had HTN, diabetes, calculated CVD risk >10% per

WHO CVD risk charts, or history of heart attack or stroke.(24)

Data Collection

All data from screening and confirmatory visits was securely collected on password-protected
tablets using Kobo Collect, an open-source data collection and management platform.(25)
Three questionnaires were developed to facilitate data entry and study-relevant calculations for
the screening, confirmatory visit, and VHW visits. During the screening, the Kobo tool
generated study IDs for each patient, performed calculations of body-mass index and CVD risk
score based on entered data, and displayed alerts for severely abnormal blood pressure or
blood glucose readings, with recommendations to repeat measurements or seek immediate on-
site medic evaluation prior to continuing. During the confirmatory visit, the Kobo tool retrieved
patient medical history from screening for medics to review and clarify, identified those with
new HTN or diabetes diagnoseas based on recorded measurements, and assisted with
determination of study eligibility. It was also pre-loaded with names and dosages of the CVD
study medications being used, with recommendations for new prescriptions displayed based on
the patient’s diagnosis and the CVD treatment protocol outlined in Table 1. VHW visit data
were collected in a paper logbook using a structured format for each visit component. Every
month, data from the VHW logbook were entered into Kobo Collect by KDHW staff using a

structured questionnaire and transmitted encrypted for analysis.

All three Kobo questionnaires were circulated to study staff and supervisors for review

and feedback, then subsequently translated to Burmese and Karen, with back-translation to



ensure accuracy. All VHWs and medics underwent a two-day training around using the tools,
entering findings and uploading data. Given limited internet availability in the study villages,
screening and confirmatory visit data were entered and stored locally, then uploaded weekly to
an encrypted server. Data were cleaned and checked for duplicates, missing values, and CVD

risk calculation errors on a weekly basis.

Patient Safety

At the time of screening and confirmatory visits, medics, VHWs and CHWs were trained to ask
about symptoms that could indicate medical emergencies, such as new chest pain or new
neurological symptoms. Blood pressure measurements above or below predetermined
thresholds (systolic blood pressure <90 or >180, diastolic blood pressure <50 or >110, blood
glucose <60 or >300) prompted urgent evaluation by a medic at the time of recording to
determine if further care was needed. At the confirmatory visits, medics recorded and reviewed
all medication prescriptions, as well as any new prescriptions being made. A selected chart
review was planned to review medications and new prescriptions for a random subset of
patients at the end of the feasibility study, as well as any patients lost to follow up. During each
follow-up visit VHWs elicited participant symptoms of acute cardiovascular conditions or
medication side effects. The VHW did not make diagnoses or medication changes; rather, they
gathered information, counseled on adherence and delivered medications. Symptoms
consistent with medication side effects or CVD complications warranted immediate
communication with a medic, when available, or referral to the clinic or hospital. Referrals

were recorded on paper forms by VHWs and communicated to senior clinicians who followed



up with referred participants and reviewed medical records, when available. All emergent or
urgent referral information was also reported immediately in a deidentified fashion to study Pls

and respective IRBs.

A root cause analysis (RCA) was conducted in response to protocol deviations. The RCA
was designed to understand why deviations occurred and to identify opportunities to minimize
the likelihood of future deviations. The RCA included in-depth review of existing qualitative
safety data, confidential discussions and in-person group meetings with the research team and
implementing partner leadership, clinicians and support staff, and detailed review of all

medication prescriptions using a structured form.

Feasibility Evaluation

This study was designed in accordance with established guidance on conducting feasibility and
pilot studies for implementation trials and employed a mixed-methods approach.(26-28) The
primary aims were evaluating viability of study protocols, assessing recruitment potential, and
exploring acceptability, fidelity, and participant adherence to the intervention. Specific

feasibility domains explored, along with targets, are summarized in Table 2.

Quantitative metrics included number of patients at each stage (screening, confirmatory
visit, and VHW visits 1 and 2), patient demographics (age, sex, household wealth, prevalence of
HTN, diabetes and CVD in the sample population, depression and food security screenings, and
number and type of new prescriptions).(29-31) The planned primary outcome for the cRCT was
medication adherence, defined as being prescribed at least one medication in each clinically

appropriate medication class, as well as self-reported “moderate” or “high” adherence to



prescribed medications (using the 8-item Morisky adherence scale).(32) Adherence in this
feasibility study was defined using the 8-item Morisky scale at study enrollment and as a single-
item assessments at each VHW visit, defined as an answer of ‘never’ or ‘rarely’ to the question
“How often do you have difficulty remembering to take all your medication(s)?”. The
medication adherence denominator was all patients eligible for treatment. Other outcomes of
the feasibility study included blood pressure and blood glucose at each intervention stage,
calculated 10-year risk of CVD, and number of patients receiving CVD-related counselling.
Safety-related variables included loss to follow-up, study withdrawal, urgent/emergent
referrals, medication errors or protocol deviations, and prevalence of medication-related

adverse effects.

Qualitative evaluation occurred through structured interviews and focus group
discussions. Focus groups were conducted for each study village at two timepoints — after the
screening event and after confirmatory visits. Each focus groups consisted of the medic, CHW
and VHW assigned to the village, and elicited feedback around the feasibility of study tasks,
perceptions of reach and acceptability, and areas of improvement to streamline workflows. All
medics (N=3) and VHWSs (N=3), as well as implementing LHO partner leaders (N=2) also
participated in individual interviews at the conclusion of the feasibility study. Structured
interviews were also conducted with 9 study participants, one per village at each of three time
points: after screening, after confirmatory visits, and at feasibility study conclusion. Participant
interviews assessed understanding of intervention aims and consent processes, solicited
feedback and evaluated the time and resources required for study participation. Patients who

declined to participate in screening, to enroll, or withdrew were also asked to participate in a



brief interview to identify reasons. All interviews were carried out by the iNGO or KDHW in the
individual’s preferred language (Karen or Burmese). Interviews were audio recorded and
subsequently deidentified, transcribed and translated prior to analysis. Transcripts were
evaluated using a directed content analysis approach.(33) Initial coding categories were
identified through review of relevant implementation theory and existing literature, and
additional coding categories were added iteratively. After all transcripts were separately coded
by two study personnel, they met to discuss any areas of discrepancy and summarize findings

across each of the domains assessed, along with 1-2 representative quotes.

Results

Participant retention and screening characteristics

Figure 1 shows participants in each interventiori stage. Following selection and training of
VHWs and medics and community sensitization, 299 individuals presented for screening across
the three villages. Village census procedures performed by village leadership produced
inaccurate results; subsequent enumeration of village residents for Phase 3 included direct
participation by study team members. After exclusions, 294 were screened; 103 (35.0%) were
male, mean age was 56.4 (range 40-95), and the majority (N=172, 58.5%) reported current
tobacco smoking. Six met criteria for diabetes (2.0%), 47 met initial criteria for HTN (16.0%),

and 70 (23.8%) had 10-year CVD risk >10%.

All 132 (44.9%) individuals eligible for a confirmatory visit were successfully reached,
and all 102 eligible for the VHW care model consented to study enrollment. Subsequent review

found that 5 individuals were ineligible for due to residence outside the village, thus 97



participants (33.0% of those who underwent screening) enrolled in the VHW care model. All 97
were visited by the VHW in their homes after month one (visit #1), and 94 (96.9%) participated
in visit #2. Follow-up continued after the 2-month feasibility study period, with 92 (94.8%) of

participants retained in care for visit #7.

Characteristics of VHW Care Model Participants

Table 3 summarizes characteristics of care model participants (N=97), 35 of whom were male
(36.1%), with a mean age of 66.5 (SD 13); 62(63.1%) were smokers. Most enrollees (N=59/97,
60.8%) were from the poorest national wealth quintile, and 55/97(56.7%) were illiterate. Only
14/97(14.4%) reported receiving care for CVD in the past year, and travel time for CVD care was
generally less than 2 hours(78.6%). The most common reasorn for study eligibility was CVD risk
>10%(72.2%), followed by HTN(48.5%) and diabetes(6.2%). Among 47 individuals who met
original study criteria for HTN, only 35 met WHO criteria of two elevated blood pressure
measurements or current treatment;12 reported being told by a clinician they had HTN but
were not on treatment and did not have elevated blood pressure during the screening and
confirmatory visits. These participants were monitored monthly for 28 weeks; none had two or

more elevated blood pressure readings.

Medications & Baseline Adherence

Twenty-one patients (21.6%) reported taking at least one medication for CVD at the time of
study enrollment, though only 14 reported receiving CVD care in the past year (14.4%). Of the
35 patients eligible for HTN medication, 18 reported taking an antihypertensive; 3 of 6 patients

with diabetes reported taking metformin and only one of 75 eligible patients reported taking a



statin. At the time of study enrollment, self-reported adherence to medications among those
with a prior statin or antihypertensive prescription (N=19) was low (36.8%) or moderate
(52.6%); 2 reported high adherence (10.5%). Sixty-eight new prescriptions were made by
medics for 52 participants during confirmatory visits; the most common prescriptions were for
amlodipine(N=27), losartan(N=10) and atorvastatin(N=15). Only 20% of those eligible for a

statin prescription(N=75) received one.

VHW Visits and Outcome Evaluation

Table 4 demonstrates outcome measures the beginning and end of the feasibility study, along
with data from extended follow-up through visit #7. The propoition of patients receiving
evidence-based treatment (statins or antihypertensives) was 23.2% at study enrollment and
57.3% at the end of the feasibility period. Medication adherence among those eligible for statin
or HTN therapy(N=82) was 2.4% at baseline and 36.6% at the end of the study period, and for
HTN alone(N=47) increased from 37.1% to 60%. Among participants with new
prescriptions(N=52), 49 (94.2%) received medication adherence counselling and 47 (90.4%)

received refills at visit 2.

Figure 2 demonstrates the HTN treatment cascade with absolute and relative changes in
access to medications, adherence, and blood pressure control between the time of study

enrollment and the conclusion of the feasibility study (VHW visit #2).

Safety-related Outcomes and Protocol Deviations



Three of 294 patients (1.0%) during the screening event and 2 of 132 patients during the
confirmatory visit (1.5%) were referred for urgent evaluation by on-site medics for abnormal-
range blood pressure or glucose, with no adverse events reported. Six enrolled participants

(6.2%) were affected by protocol deviations resulting in prescription errors.

Five participants with a history of stroke were inappropriately prescribed atenolol when
the electronic data collection tool recommended atenolol due to incorrect coding - the CVD
protocol included atenolol for those with a history of heart attack, not stroke. The prescribing
medics did not recognize the error, and recognition was delayed until the study team reviewed
the VHW logbooks. Several participants experienced transient lightheadedness and others
experienced mild hypotension (SBP 90-100mmHg). All participanis were subsequently
evaluated by a senior clinician on the study team; all incorrectly prescribed atenolol was

discontinued. Clinical assessment did not revea! persistent harms.

One participant had their amlodipine prescription renewed despite reporting
lightheadedness while taking amlodipine. The VHW correctly elicited and recorded the
symptom in the VHW logbook; however, the medic refilled the amlodipine prescription without
first evaluating the participant in person, as dictated by the CVD protocol. The participant’s
symptoms were brought to the attention of the study staff during review of an interview
transcript with a participant who described symptoms of lightheadedness associated with
taking amlodipine. The interviewer was not a clinician and had not flagged the concerning
symptoms; thus, this case was only addressed after one of the principal investigators read the
qualitative transcript several days later. By the time the VHW rechecked the blood pressure, the

participant had discontinued amlodipine and was symptom free.



As a result of these events, the study halted participant enrollment and medication
initiation; any future dose titrations would be handled by a medical doctor. A root cause
analysis was performed and all patients on study medications were personally evaluated by an
on-site medical doctor using a structured form to review appropriateness, safety, and protocol
alignment of all medications. Participants reporting any medication side effects were told to
discontinue medications until evaluation by a medical doctor or medic. All enrolled patients
received notification of the protocol deviations and mitigation strategies, and all provided
written consent to remain in the study and continue monthly VHW visits. A report summarizing

these events was compiled and filed with the appropriate IRB and CEAB.

Qualitative Interviews, Focus Group Discussions & Roct Cause Analysis

Due to overlapping themes, findings from the RCA are presented together with qualitative
analysis of transcripts from interviews and focus group discussions. Interview and focus group
participants and stakeholders expressed broad support for the VHW-based model and its
potential to deliver high quality CVD care; they also highlighted challenges faced by study
personnel at different stages of the intervention. Representative quotes for each stage, along
with lessons and modifications of the care model to be tested in the cRCT, are summarized in

Table 5.

Screening: Study participants were generally accepting of and grateful for the opportunity to
receive screening for CVD risk factors and reported understanding of consent processes. VHWSs
and medics reported comfort with performing basic screening procedures, measuring blood

pressure and glucose, and asking screening questions, though a few noted difficulties with



tablet-related workflows, including uncertainty in how to return to data entry after receiving a
warning message and taking appropriate safety steps. Study personnel expressed a range of
opinions about the ideal logistics of village screening. Most felt that a fixed gathering area was
the best approach, but recommended either longer availability for screening (3-4 days),
avoiding the busy harvest season, or coordinating among other village meetings to improve
turnout. Many patients had to be visited individually, which was time-consuming, either
because they were homebound or busy working in the fields. Subsequent screenings provided

prior notice and sequentially mobilized groups of households for screening.

Confirmatory Visits and Study Enrollment: Study participants reported satisfaction with the

confirmatory visit and comfort with study enrollment and corisent, but many had to wait about
2 hours to be seen. Medics and VHWs felt comfortable with carrying out visit procedures,
measurements, and consent processes, though matching names to study IDs was considered
difficult and time-consuming, primarily because many patients went by multiple names,
spellings were variable in both Karen and Burmese, and not all participants knew if they had a
pre-existing ID. Some of the questions for study enrollees around income and food security
were considered too personal to ask in public. The low rate of statin prescriptions among
eligible participants was attributed to medic/VHW/CHW inexperience with CVD-risk based
indications for statins, and a misunderstanding that guidelines require a comorbid CVD risk
factor be present for individuals 70 years and older. The misunderstanding was identified upon
the first VHW logbook review, but supplemental training could not be completed prior to the

protocol deviations and subsequent moratorium on new prescriptions.



Findings informed several modifications to confirmatory visit procedures: the clinic
registration lookup was streamlined and incorporated multiple names, small groups of
participants were mobilized sequentially to reduce wait times, the treatment suggestions
offered by the tablet software were updated and extensively tested, and physicians or senior

medics participated in all clinical decisions related to referral and treatment initiation.

VHW visits: Study participants were consistently grateful for the services provided by VHWs,
particularly delivery of medications and facilitation of care closer to home. VHWs reported
feeling comfortable with conducting home visits, recording relevant information, and advising
patients to seek care in the clinics when appropriate. Their workload was considered
reasonable, though some mentioned having to make multiple trips to reach study participants.
Some reported that counselling on medication acdherence seemed more effective when done
by more senior clinicians. Logbooks were noted to be too large, and the format was revised
prior to the cRCT. Medics felt that entering data from the VHW logbooks into the electronic tool

was time-consuming; the task of data entry subsequently shifted to CHWs.

Joint review of VHW logbooks by medics and VHWSs: Clinic staff identified delays hindering

uploading, cleaning and eventual review of data that delayed timely identification of actionable
symptoms or medication changes. Furthermore, timeline communication of changes to patients
could be delayed due to unstable communications infrastructure and insecure transportation
routes. In response, mechanisms for afferent and efferent communication were streamlined
and data entry software was modified to flag all symptoms potentially related to study

medications (such as dizziness) for potential follow-up. Enhanced training and experience of



VHW:s and medics was recommended to increase fidelity to the protocol and decrease the need

for actionable feedback from supervisors.

Clinical Protocol and Trainings: While the CVD protocol was developed in conjunction with local

stakeholders, and all medics received training on diagnosis and management of CVD risk
factors, multiple medics and LHO-based leaders noted limited experience providing longitudinal
care for patients with CVD, which meant medics had limited familiarity with CVD medications
and side effects. As a result of this feedback and in light of the protocol deviations several
changes were made: the VHW care model would focus on statins and blood pressure
medications; it would no longer provide beta blockers or aspirin. Ali participants with a history
of stroke or heart attack would be referred to care by experienced clinicians; participants could
elect to receive statins and antihypertensive medications from the study. Additional training
modules were developed for medics and VHWs, and fidelity to the protocol was assessed by

direct observation of mock and real patients, using a quality-of-care checklist.

Discussion

This study demonstrates the feasibility and acceptability of a VHW-led CVD care model aimed at
improving screening and access to care for cardiovascular disease risk factors in a conflict-

affected region of Myanmar.

Screening procedures were generally performed successfully, considered acceptable by
study participants, and resulted in no perceived or measured harm. Identifying the reach of the
intervention was complicated by inaccuracies in census-taking procedures which left

uncertainty around the true number of eligible participants. This was potentially reflected in



the gender imbalance seen among those screened and ultimately enrolled, with men
representing only 35% of those screened and 36.1% of those enrolled. The short duration of the
feasibility study period resulted in an overlap of screening activities with harvesting season,
when many villagers were outside the village. Implementing partners agreed to extend the
number of screening days and prioritize calendar periods outside of the harvest season to more

effectively access working-age men.

Confirmatory visits were successfully performed but often took two hours or more when
waiting times were accounted for in addition to reconciliation of medications, consent,
prescription of new medications and completion ofdetailed demographic questionnaires.
Future rollout of the care model could consider deferring potentially sensitive questions related
to income, food security or depression until the first VHW home visit, or dropping several
guestion items entirely, depending on program objectives. A consistent concern raised was
around the accuracy and speed of matching patient names to study IDs. Developing accurate
systems for patient identification to facilitate longitudinal care and integrate digital health
records from different sources has long been a challenge in low-resource and conflict-affected
settings.(24,35) The study team subsequently modified the lookup function of the tablet to
accommodate additional family names and nicknames and ID numbers were provided to
participants on printed cards; this dramatically increased efficiency and accuracy of the

identification process.

Among those screened, prevalence of smoking was higher than other studies in
Myanmar (58.5% vs 22.5%), while prevalence of diabetes (2.0% vs 7.9%) and HTN (11.9% vs

29.9%) were lower.(8,31,32) Smoking is a major modifiable CVD risk factor and given its high



burden in this population, it may be valuable to assess the effectiveness and costs of integrating
augmented smoking cessation approaches into the VHW care model, such as more intensive
counselling, nicotine replacement, or medical assisted treatments.(38,39) Lower prevalence of
diabetes is likely due to limited sensitivity of two random glucose measurements, limited prior
access to diabetes screening, and lower rates of obesity in this remote rural population. The
lower prevalence of HTN may be due, in part, to previously documented urban-rural differences
in HTN and our clinical criteria that utilized blood pressure measurements from two time
points, unlike cross-sectional surveys that rely on a single time point.(37) Seven participants
with elevated blood pressure during screening did not have elevated blood pressure during the
confirmatory visit and thus did not meet our clinical criteria. On thie other hand, as part of this
feasibility study 12 individuals who reported being told by a clinician they had HTN were
enrolled in VHW follow-up for an indication of “hypertension” despite having non-elevated
blood pressure off treatment, in order to iearn whether to include self-reported history of HTN
in the future care model to be tested in the cRCT. After multiple measurements over 7 months
none of the 12 individuals had two elevated measurements, and history of HTN was dropped
from eligibility criteria for a confirmatory visit. Results suggest that self-reported history of high
blood pressure is not an accurate measure of HTN in this region; the low specificity suggests the
guestion may also bias studies of the HTN care cascade and may over-estimate “awareness of

HTN”.

Access to prior CVD care or medications was low (14-21%), particularly for statins
(4.3%); prior studies conducted in more stable regions and periods in Myanmar found 34-48%

of patients with HTN were receiving treatment.(14,16,40) This discrepancy is consistent with



chronic under-investment in health services in remote rural areas of Myanmar and the low
priority of chronic disease care in humanitarian crises. This further underscores the potential
value of the VHW care model to bridge a crucial gap in access to care for this highly vulnerable

population.

Medication adherence improved during the feasibility period but remained low (26-
37%) when counting individuals not prescribed medication as ‘non-adherent’. This in part
reflects the early misunderstanding of statin treatment indications that resulted in low numbers
of prescriptions for statins — higher adherence was seen among patients with HTN (60%). In
Phase 1 of this study, stakeholders noted that many villagers lacked experience taking daily
medications; our findings suggest many individuals with chironic disease in this population can
adhere to treatment if system barriers can be overcome. Nevertheless, additional work is
necessary to identify and address barriers and facilitators to medication adherence to reduce

CVD risk.

Data collection toc!s, including Kobo digital tablet applications and paper-based VHW
logbooks, were implemented successfully, but opportunities for improvement were identified.
Tablet-based tools involved multiple complex components to facilitate screening such as safety
messages, calculation of CVD risk scores, and redirection for possible data entry errors. Several
instances arose where study personnel did not know how to respond to a given alert or
proceed to the next section of evaluation. Errors in tablet-based protocol recommendations for
beta blocker therapy contributed to prescription errors, and would have benefitted from a
longer validation period or more systematic testing of case-based scenarios, which has

informed multiple protocol updates for the cRCT. Although the tablet tools were intended to



provide recommendations for possible treatment, the limited experience with CVD care among
providers may have increased reliance on tablet-based recommendations, making it more
critical that they accurately reflect the clinical protocol. In preparation for the cRCT the team
conducted a detailed review of all tablet workflows to ensure clarity and alignment with
simplified protocols, performed multiple rounds of pilot testing , and expanded clinical trainings

to include case-based practice with mock- and real patients .

Based on this feedback, the clinical protocol was streamlined to focus on the highest-
yield components of CVD care in this specific setting — namely, access to evidence-based CVD
medications, smoking cessation, and medication adherence. While iocal LHOs and staff have
been providing high-quality, critical health services for this population, CVD represents a
relatively small portion of existing care. Study participants and personnel expressed near
unanimous support for substantial and sustained investment to extend enhanced CVD-related
training and supervision of direct patient care among clinical providers who until now have

lacked opportunities to provide longitudinal chronic disease care.

This study is the first to examine the feasibility of a VHW-led intervention for CVD in a
conflict-affected region of Myanmar. Results demonstrated low access to CVD care at baseline
for this population, with promising trends noted in access to medications, adherence, and HTN
control among study enrollees. The study has several limitations. Inconsistencies in village
census data precluded accurate assessment of screening coverage at the population-level. In
part because population-level coverage was not considered an essential indicator to measure
during the feasibility study, the census task was delegated to village leaders. In contrast, to

improve the accuracy of enumeration for the cRCT the census will be conducted by dedicated



study staff. The Morisky scale that was used for adherence evaluation has recently been
retracted, complicating interpretation of outcomes defined in part by potentially unreliable or
inaccurate thresholds for “moderate-to-high" adherence.(41) Following retraction, the
Medication Adherence Report Scale-5 (MARS-5) scale was selected to measure adherence
for the cRCT. (42) The two-month study duration precludes assessment of sustainability or
regression to the mean. The lack of control group, small sample size, and potential biases such
as the Hawthorne effect and measurement variability mean that outcome measures should be
considered preliminary and descriptive rather than evidence of intervention effectiveness,
which will be evaluated formally in the upcoming cRCT. Early protocol deviations resulted in a
moratorium on medication changes that limited assessment of the care model’s potential for
iterative quality improvement. Villages initially were selected based on accessibility during the
rainy season, which limits generalizability to more remote villages. Delayed implementation

until the harvest season likely reduced screening coverage, particularly among younger men.

In conclusion, this study evaluated feasibility of a VHW care model to address CVD risk
in conflict-affected populations in Myanmar. The study team used lessons learned to selectively
apply CVD treatment protocols, modify digital tools, and develop additional training and
supervisory tools to strengthen longitudinal CVD care capacity among local providers. Results of
Phase 2 Feasibility Study informed the design of the Phase 3 cRCT to test the impact of the

VHW care model on CVD adherence, equity and cost.

Abbreviations

@ CVD: Cardiovascular disease



CHW: Community Health worker

HTN: Hypertension

VHW: Village health worker

LHO: Local Health Organization

cRCT: Cluster Randomized Control Study
CEAB: Community Ethics Advisory Board

IRB: Institutional Review Board

RCA: Root cause analysis

Declarations

Ethics approval and consent to participate: This study was approved by the George Washington

University Institutional Review Board (IRB) and a local Community Ethics Advisory Board (CEAB).

Consent for publication: Not applicable

Availability of data and materials: The datasets generated and/or analyzed during the current

study are not publicly available out of concern for patient privacy and safety.

Competing interests: Dr. Richards is Senior Technical Advisor to the iNGO and is an advisor to a

fund at The Tides Foundation that has funded the iINGO for other work; Dr. Richards did not
receive compensation from The Tides Foundation for this or any other study. The other authors

declare that the research was conducted in the absence of any commercial or financial



relationships that could be construed as a potential conflict of interest.

Funding: Research for Health in Humanitarian Crises (R2HC), Elrha #78698 and a Research
Innovation Award from the Office of Research Excellence, Milken Institute School of Public
Health, George Washington University, USA in 2022 #09RIA042022.

Authors' contributions: AKR, PP, TT, ZYPA, and SMT were responsible for project

conceptualization and study oversight. CZW,NLH,NEMM, and SKM were responsible for
feasibility study implementation and local project management. NTZ,ZMW, ZYPA, AR, RG, AKR
and PP were responsible for data analysis and interpretation of findings. AR was responsible for
drafting the manuscript, and all authors approved the final manuscript.

Acknowledgements: We express our special thanks to all study participants for their time and

valuable contributions. We are grateful to the Village Health Workers, frontline health workers
and community leaders for their collaboration and commitment throughout the study. We also
acknowledge the collaboration of our locai health organization implementing partner for
persevering despite operational and security challenges. Finally, we gratefully acknowledge the
donors who funded the study, with special thanks to Research for Health in Humanitarian Crises

(R2HC) for their flexibility and responsiveness to emergent challenges.



References

References

1.

Jawad M, Vamos EP, Najim M, Roberts B, Millett C. Impact of armed conflict on
cardiovascular disease risk: a systematic review. Heart. 2019 Sep 1;105(18):1388.
Ngaruiya C, Bernstein R, Leff R, Wallace L, Agrawal P, Selvam A, et al. Systematic
review on chronic non-communicable disease in disaster settings. BMC Public
Health. 2022 Dec;22(1):1234.

Ruby A, Knight A, Perel P, Blanchet K, Roberts B. The Effectiveness of Interventions
for Non-Communicable Diseases in Humanitarian Crises: A Systematic Review.
Shimosawa T, editor. PLoS ONE. 2015 Sep 25;10(9):e0138303.

Ansbro E, Homan T, Qasem J, Bil K, Rasoul Tarawneh M, Roberts B, et al. MSF
experiences of providing multidisciplinary primary level NCD care for Syrian
refugees and the host population in Jordan: an implementation study guided by the
RE-AIM framework. BMC Health Serv Res. 2021 Dec;21(1):381.

Ansbro E, Issa R, Willis R, Blanchet K, Perel P, Roberts B. Chronic NCD care in
crises: A qualitative study of global experts’ perspectives on models of care for



10.

11

12.

13.

14.

15.

16.

hypertension and diabetes in humanitarian settings. Journal of Migration and
Health. 2022;5:100094.

Rab F, Razavi D, Kone M, Sohani S, Assefa M, Tiwana MH, Rossi R: Implementing
community-based health program in conflict settings: documenting experiences
from the Central African Republic and South Sudan. BMC Health Serv Res 20283,
23(1):738.

Raven J, Wurie H, Idriss A, Bah AJ, Baba A, Nallo G, Kollie KK, Dean L, Steege R,
Martineau T et al: How should community health workers in fragile contexts be
supported: qualitative evidence from Sierra Leone, Liberia and Democratic
Republic of Congo. Hum Resour Health 2020, 18(1):58.

Werner K, Kak M, Herbst CH, Lin TK: The role of community health worker-based
care in post-conflict settings: a systematic review. Health Policy Plan 2023,
38(2):261-274.

Usmany J, Barten DG, Goniewicz K, Granholm F, Poole DN, Tin D, van Osch FHM:
Attacks on healthcare in conflict-affected countries: a comparison of temporal
trends in ongoing conflicts in Lebanon, Myanmar, occupied Palestinian territory,
Sudan and Ukraine using WHO SSA and SHCC data, 2018-2024. Popul Health Metr
2025, 24(1):5.

Vijayasingham L, Ansbro E, Zmeter C, Abbas LA, Schmid B, Sangall, Larsen LB,
Perone SA, Perel P: Implementing and evaluating integrated care models for non-
communicable diseases in fragile and humanitarian settings. Journal of Migration
and Health 2024, 9:100228.

.Vos T, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M, et al. Global burden

of 369 diseases and injuries in 204 countries and territories, 1990-2019: a
systematic analysis for the Global Burden of Disease Study 2019. The Lancet. 2020
Oct;396(10258):1204-22.

Myanmar Quick Facts [Internet]. Institute of Health Metrics and Evaluation; [cited
2025 Jun 1]. Available from: https://www.healthdata.org/research-analysis/health-

by-location/profiles/myanmar

Zaw KK, Nwe N, Hlaing SS. Prevalence of cardiovascular morbidities in Myanmar.
BMC Res Notes. 2017 Dec;10(1):99.

Haung Z, Hong SA. Prevalence and factors associated with treatment and control of
hypertension among adults with hypertension in Myanmar. International Health.
2023 Mar 1;15(2):207-15.

Naing C, Aung K. Prevalence and Risk Factors of Hypertension in Myanmar: A
Systematic Review and Meta-Analysis. Medicine. 2014 Nov;93(21):e100.

National Survey of Diabetes Mellitus and Risk Factors for Non-communicable
Diseases (NCDs) in Myanmar (2014): Factsheet [Internet]. The Republic of the


https://www.healthdata.org/research-analysis/health-by-location/profiles/myanmar
https://www.healthdata.org/research-analysis/health-by-location/profiles/myanmar

17.

18.

19.

20.

21.

22.

23.

24.

25.

Union of Myanmar, World Health Organization (WHO); [cited 2025 Jun 1]. Available
from: http://sphcmyanmar.org/wp-content/uploads/2018/06/National-survey-on-
DM-and-NCDs-risk-factors-fact-sheet_EngVersion.pdf

THE LONG JOURNEY: Health, Politics, and Human Rights in Eastern Burma
[Internet]. THE HEALTH INFORMATION SYSTEM WORKING GROUP; [cited 2025 May
1]. Available from: https://hiswg.org/wp-content/uploads/2023/02/The-Long-
Journey-Report.pdf

Biesty CP, Brang AJ, Munslow B. Conflict affected, parallel health systems:
challenges to collaboration between ethnic and government health systemsin
Kayin State, Myanmar. Confl Health. 2021 Dec;15(1):60.

Haar RJ, Crawford K, Fast L, Win TH, Rubenstein L, Blanchet K, et al. “l will take part
in the revolution with our people”: a qualitative study of healthcare workers’

experiences of violence and resistance after the 2021 Myanmar coup d’etat. Confl
Health. 2024 Aug 20;18(1):52.

Low S, Tun KT, Mhote NPP, Htoo SN, Maung C, Kyaw SW, et al. Human resources for
health: task shifting to promote basic health service delivery among internally
displaced people in ethnic health program service areas in eastern
Burma/Myanmar. Glob Health Action. 2014,7:24S37.

McLean ARD, Wai HP, Thu AM, Khant 7S, Indrasuta C, Ashley EA, et al. Malaria
elimination in remote communities requires integration of malaria control activities
into general health care: an observational study and interrupted time series analysis
in Myanmar. BMC Med. 2018 Dec;16(1):183.

Mullany LC, Lee TJ, Yone L, Lee ClI, Teela KC, Paw P, et al. Impact of Community-
Based Maternal Health Workers on Coverage of Essential Maternal Health
Interventions among Internally Displaced Communities in Eastern Burma: The MOM
Project. Wright L, editor. PLoS Med. 2010 Aug 3;7(8):e1000317.

Policy Brief: Strengthening the Community Health System to Combat Non-
Communicable Diseases: Mapping the Health System in Southeastern Myanmar
[Internet]. Community Partners International; [cited 2025 Jun 13]. Available from:
https://www.elrha.org/docs/document/cla-policy-brief-20230601-compressed-
compressed.pdf?file_url=document/loghtinj653t34d4qj8ukoa81a/-
opd4crffclfrOhyiabsv7sujcs/original?content-type=application%2fpdf&name=cla-
policy-brief-20230601-compressed-compressed.pdf

Kaptoge S, Pennells L, De Bacquer D, Cooney MT, Kavousi M, Stevens G, et al.
World Health Organization cardiovascular disease risk charts: revised models to
estimate risk in 21 global regions. The Lancet Global Health. 2019 Oct;7(10):e1332-
45,

KoBo Toolbox [Internet]. Available from: https://www.kobotoolbox.org



http://sphcmyanmar.org/wp-content/uploads/2018/06/National-survey-on-DM-and-NCDs-risk-factors-fact-sheet_EngVersion.pdf
http://sphcmyanmar.org/wp-content/uploads/2018/06/National-survey-on-DM-and-NCDs-risk-factors-fact-sheet_EngVersion.pdf
https://hiswg.org/wp-content/uploads/2023/02/The-Long-Journey-Report.pdf
https://hiswg.org/wp-content/uploads/2023/02/The-Long-Journey-Report.pdf
https://www.elrha.org/docs/document/cla-policy-brief-20230601-compressed-compressed.pdf?file_url=document/loqhtinj653t34d4qj8ukoa81a/-op44crffclfr9hyia6sv7sujcs/original?content-type=application%2fpdf&name=cla-policy-brief-20230601-compressed-compressed.pdf
https://www.elrha.org/docs/document/cla-policy-brief-20230601-compressed-compressed.pdf?file_url=document/loqhtinj653t34d4qj8ukoa81a/-op44crffclfr9hyia6sv7sujcs/original?content-type=application%2fpdf&name=cla-policy-brief-20230601-compressed-compressed.pdf
https://www.elrha.org/docs/document/cla-policy-brief-20230601-compressed-compressed.pdf?file_url=document/loqhtinj653t34d4qj8ukoa81a/-op44crffclfr9hyia6sv7sujcs/original?content-type=application%2fpdf&name=cla-policy-brief-20230601-compressed-compressed.pdf
https://www.elrha.org/docs/document/cla-policy-brief-20230601-compressed-compressed.pdf?file_url=document/loqhtinj653t34d4qj8ukoa81a/-op44crffclfr9hyia6sv7sujcs/original?content-type=application%2fpdf&name=cla-policy-brief-20230601-compressed-compressed.pdf
https://www.kobotoolbox.org/

26.Donald G. A brief summary of pilot and feasibility studies: Exploring terminology,
aims, and methods. European Journal of Integrative Medicine. 2018 Dec;24:65-70.

27.Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot studies:
recommendations for good practice. Evaluation Clinical Practice. 2004
May;10(2):307-12.

28. Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman CL, et
al. Defining Feasibility and Pilot Studies in Preparation for Randomised Controlled
Trials: Development of a Conceptual Framework. Lazzeri C, editor. PLoS ONE. 2016
Mar 15;11(3):e0150205.

29. Chakraborty NM, Fry K, Behl R, Longfield K. Simplified Asset Indices to Measure
Wealth and Equity in Health Programs: A Reliability and Validity Analysis Using
Survey Data From 16 Countries. Glob Health Sci Pract. 2016 Mar 21;4(1):141-54.

30. Gilbody S, Richards D, Brealey S, Hewitt C. Screening for Depression in Medical
Settings with the Patient Health Questionnaire (PHQ): A Diagnostic Meta-Analysis. J
GEN INTERN MED. 2007 Oct 12;22(11):1596-602.

31. Cafiero C, Viviani S, Nord M. Food security measurernent iri a global context: The
food insecurity experience scale. Measurement. 2018 Feb;116:146-52.

32. Morisky DE, Green LW, Levine DM. Concurrent and Predictive Validity of a Self-
reported Measure of Medication Adherence: Medical Care. 1986 Jan;24(1):67-74.

33. Hsieh HF, Shannon SE. Three Approaches to Qualitative Content Analysis. Qual
Health Res. 2005 Nov;15(9):1277-88.

34. Perakslis ED. Using digital health to enable ethical health research in conflict and
other humanitarian settings. Confl Health. 2018 Dec;12(1):23.

35. Shrestha A, Alawa J, Ashworth H, Essar MY. Innovation is needed in creating
electronic health records for humanitarian crises and displaced populations. Front
Digit Health. 2022 Sep 29;4:939168.

36. Aung WP, Htet AS, Bjertness E, Stigum H, Chongsuvivatwong V, Kjgllesdal MKR.
Urban-rural differences in the prevalence of diabetes mellitus among 25-74 year-
old adults of the Yangon Region, Myanmar: two cross-sectional studies. BMJ Open.
2018 Mar;8(3):e020406.

37.Bjertness MB, Htet AS, Meyer HE, Htike MMT, Zaw KK, Oo WM, et al. Prevalence and
determinants of hypertension in Myanmar - a nationwide cross-sectional study.
BMC Public Health. 2016 Dec;16(1):590.

38.Biswas T, Townsend N, Gupta RD, Ghosh A, Rawal LB, Mgrkrid K, et al. Clustering of
metabolic and behavioural risk factors for cardiovascular diseases among the adult
population in South and Southeast Asia: findings from WHO STEPS data. The Lancet
Regional Health - Southeast Asia. 2023 May;12:100164.



39.

40.

41.

42.

Erhardt L. Cigarette smoking: An undertreated risk factor for cardiovascular
disease. Atherosclerosis. 2009 Jul;205(1):23-32.

Htet AS, Bjertness MB, Oo WM, Kjgllesdal MK, Sherpa LY, Zaw KK, et al. Changes in
prevalence, awareness, treatment and control of hypertension from 2004 to 2014
among 25-74-year-old citizens in the Yangon Region, Myanmar. BMC Public Health.
2017 Dec;17(1):847.

Retraction Statement: Predictive validity of a medication adherence measure in an
outpatient setting. J of Clinical Hypertension. 2023 Sep;25(9):889-889.

Chan AHY, Horne R, Hankins M, Chisari C: The Medication Adherence Report Scale:
A measurement tool for eliciting patients' reports of nonadherence. British Journal
of Clinical Pharmacology 2020, 86(7):1281-1288.



Tables/Figures

Table 1: VHW CVD Feasibility Study Intervention

Intervention
phase
Protocol
Development
Approach

CVD Guidelines

Staff Selection
and Training

Description

The clinical protocol used in this study is the result of an independent process
developed by the local LHO partner to increase alignment with WHO HEARTS 2020
guidance, with a medium-term goal to roll out the new protocol throughout all
partner clinics. The clinical protocol was developed, reviewed and approved with
the active participation of clinician-trainers affiliated with the implementing LHO as
well as with Mae Tao Clinic, a regional training hospital, and were vetted by
independent LHO clinical staff (including physicians) to ensure that medics felt
comfortable with it prior to the start of the study.

The protocol was grounded in the World Health Organization HEARTS 2020 technical
package of cardiovascular disease management in primary healthcare, with
modifications to optimize alignment with locai guidelines and healthcare
infrastructure. CVD history was defined as patient-reported history of stroke or
heart disease, or positive responses to the Rose Angina questionnaire or a stroke
symptom screening. Specific diagnostic criteria were outlined for HTN, diabetes
mellitus, and calculation of 10-year CVD risk using WHO non-laboratory-based
charts. Treatment of HTN included stepwise initiation of three antihypertensive
medications (amlodipine, losartan, and hydrochlorothiazide). Metformin was the
initial treatment for type 2 diabetes. Statins were recommended for those with
diabetes, history of CVD (stroke or heart attack), and those with 10-year CVD risk
>10% risk per the WHO calculator. Aspirin was recommended for those with a
history of CVD. Beta-blockers were recommended for those with a history of heart
attack. All enrolled patients received a package of non-pharmaceutical interventions
including education and counseling on modifiable behavioral risks such as smoking
cessation, medication adherence, and lifestyle changes. Criteria for urgent referral
for those with severe or acute cardiovascular symptoms were outlined.

VHW selection criteria were as follows: adult over 18, able to read and write
Burmese, and able to travel to and from their village to the regional clinic once per
month. Each VHW underwent a 7-day training consisting of studying basic
concepts of CVD physiology, practicing measurement of blood pressure, blood
sugar, height and weight, developing health communication skills for behavioral
counselling, and learning to collect and record data from their visits in the VHW
logbook. All VHWSs were required to pass a competency evaluation including basic
knowledge of CVD risk factors, complications of CVD, and an ability to carry out
study procedures. Similarly, medics affiliated with each of the three selected
clinics were asked to undergo a 5-day training that included a refresher on the LHO
clinical protocol for treatment of hypertension, diabetes, and CVD risk factors;
study procedures and referral pathways; and VHW supervision. Medic



Village Selection

Community
Sensitization and
Enumeration

Community

Screening

Confirmatory
Visits

performance was assessed using case scenarios and deemed acceptable by
trainers but not formally scored. This training was designed and delivered by a
team of physicians from the iNGO and the partner LHO, who also oversaw the
delivery of the intervention.

The Phase 2 Feasibility Study was designed to facilitate inclusion of selected
villages in the experimental group of the Phase 3 cRCT, given the potential for
armed conflict to disrupt future study activities. In preparation for the cRCT and
prior to the feasibility study, all villages in the catchment area of each of 6 clinics
were matched 1:1 or 2:1 into pairs and triplets according to approximate size,
travel time from the respective clinic, and presence or absence of an existing VHW.
Three village triplets — one from each clinic area — were purposively selected based
on the presence of a suitable VHW, accessibility during the rainy season, and
relative accessibility during conflict. Within each triplet one village was selected at
random to receive the intervention during the feasibility study; unselected villages
(2 in each triplet) could later either be randomized to an experimental and a
control group, or could both serve as matched control feasibility study village.
Following a community sensitization and education session to introduce this
feasibility study to village leaders and the village health committee and to enlist
their support, village leaders and the VHW conducted house-to-house visits to
enumerate all individuals 40 years or older in the village. This enumeration
procedure followed routine practice of our partneir LHO to conduct a census of all
individuals in their catchment areas. The interition was for renumeration results to
provide an updated list of adults at least 40 years old so that VHWs could mobilize
them several days prior to screening events.

All individuals over 40 in each village were invited to a central location for a CVD
screening event. This scieening was conducted by one medic, CHW, and VHW
affiliated with the nearest clinic. After informed, written consent, participants
were invited to provide basic demographic information, medical history (diagnosis
of or treatment for CVD, HTN, diabetes, or tobacco smoking), and screening for
self-reported pregnancy. Pregnant women were excluded from the study. Each
participant had their height, weight, and blood pressure measured. Those with a
history of heart attack, stroke, diabetes, HTN, or those with a body-mass index
over 23 had a random blood glucose checked. All individuals found to have the
following were asked to undergo a confirmatory visit in 1-2 weeks with a medic:
self-reported history of heart attack, stroke, HTN or diabetes, elevated blood
pressure > 140/90, blood glucose > 200, calculated WHO CVD risk score over 10%.
All individuals eligible for a confirmatory visit were visited by a medic and VHW 1-2
weeks later either at home or at a designated community location. The purpose of
the confirmatory visit was to confirm diagnoses of diabetes and HTN for those with
elevated random blood glucose (>200) and elevated blood pressure (>140/90)
during the initial community screening. During the confirmatory visit, each
individual provided separate written informed consent. Demographic information
and medical history were confirmed, and repeat blood pressure, weight and height
were recorded. A pregnancy test was performed for all women under 50;pregnant
women were excluded. Individuals with a history of diabetes or random blood
glucose over 200 during the community screening had a repeat random blood
glucose measured. Individuals were also asked the Rose Angina questionnaire and
stroke screening questionnaire.(37) Individuals found to have confirmed HTN



VHW Follow up
Visits

Joint review of
VHW logbooks by
medics and
VHWSs

Study Conclusion

CVD Protocol
Updates (post-
feasibility study)

(blood pressure >140/90 on both screening and confirmatory visit), diabetes
(random blood glucose > 200 on screening and confirmatory visit), calculated CVD
risk over 10%, or history of heart attack or stroke were invited and consented to
participate in the study. Those who agreed were enrolled in the feasibility study
and scheduled to receive a VHW follow-up visit in 3-6 weeks. Study enrollees were
also asked additional questions related to household assets, medication adherence
using Morisky’s scale, health service utilization, and symptoms of depression.
Medics then provided each individual with appropriate medications according to
the CVD study protocol for management of diabetes, hypertension, and CVD.

All study enrollees were assigned to a VHW from their village for follow up visits
approximately every 4 weeks, tracked using a paper logbook. During these visits,
VHWs measured blood pressure, blood glucose for those with diabetes, evaluated
medication adherence using a single question screen and pill count, and recorded
any medication side effects or acute conditions (including symptoms of heart
attack, stroke, heart failure). VHWs also provided smoking cessation or medication
adherence counseling as appropriate.

Within 2 weeks of each follow-up visit, VHWSs traveled to local clinics and met with
medics to share data from their visits and discuss each patient. Medics, after
reviewing information provided, could decide to continue medications and provide
a refill, adjust dosages, initiate new medications, or opt to visit the patient in their
home for in-person evaluation. All decisions were documented in the VHW
logbook.

The feasibility study was considered conciuded after each study enrollee had
received two visits from their VHW. Participants continued to receive monthly
VHW visits with ongoing data collection until enroliment in the cluster randomized
controlled trial.

Following the protocol deviations described in this manuscript, the VHW care model
protocol was simplified: the updated VHW care model to be tested in the cRCT
would focus exclusively on treatment of hypertension, diabetes, and increased CVD
risk (with statins). Individuals with a history of CVD were referred for treatment by
experienced clinicians; the VHW care model continued to provide pressure
medications and statins, though deferred treatment with beta-blockers and aspirin
to referral providers.



Table 2: Feasibility Domains, targets and achievements

Variable

Time to screen each individual and per
village

Time to conduct community screening
in each village

Did patients understand screening
consent and processes?

What proportion of total over 40
screened?

What proportion of those screened
underwent confirmatory visit? What
proportion could not be reached?
What proportion refused when asked
to undergo confirmatory visit? What
proportion declined to provide consent
for the study once eligibility was
confirmed?

How long does the confirmatory
visit/consent process take per patient
and per village? How
feasible/useful/reasonable are
confirmatory visit processes?

Did patients understand confirmatory
visit and enrollment consent
processes?

What proportion of those enrolled in
the study remain in the study at one
month?

Among those enrolled, what
proportion initiated evidence-based
therapies before the end of the
feasibility period?

Of all evidence-based therapies for
which subjects were eligible at
baseline, what proportion were
subjects adhering to after one month /
at their most recent visit? (similar to
primary outcome of the cRCT)]

Are patients doing what they are asked
to do? (e.g., take medication, be seen
by a VHW, travel to clinic when
required, etc.)

Feasibility Target
20 min/individual

3-5 days per village

patients understand and are
comfortable with screening
consent and processes No
perceptions of harm identified.
Greater than 90%

aim for no more than 5% loss at
each stage

confirmatory visit and consent
should take less than 45
min/patient

Patients understand and are

comfortable with confirmatory

visit and enrollment processes:

points of confusion/concern will

be addressed for main study
90%

60%

30%

Study processes, including VHW

visits, clinic referrals, medic visits,

etc are acceptable to patients.
Medications are acceptable to
patients.

Achieved / Comment
Achieved

Achieved

Achieved

Unknown due to low quality
census data; subsequent census
protocol revised

Achieved — 100% eligible
screening participants attended
confirmatory visit ;

100% eligible for longitudinal
follow-up consented to VHW
home visits

Achieved

Achieved

Achieved — 96.8% at 2 months

Not achieved (57.4%) due largely
to lack of experience with statin
eligibility; target exceeded for BP
medications (82.9%)
Achieved (36.6% at 2 months)

Achieved



Are VHWs able to deliver the
intervention as designed? Why or why
not? (treatment specific fidelity rate:
key components are the visits,
measuring blood pressure and glucose
when needed, measuring adherence
and appropriately referring/screening
for side effects)

How long does VHW visit take?

How do VHWs feel about/interact with
the forms? Are these understood?
Filled out correctly?

Quality of care: Are medics able to
reliably follow the clinical protocol as
designed? (treatment specific fidelity
rates)

How do medics feel about forms
(logbook, medic/VHW assessment
forms, referral forms, etc). What is
useful/not useful about these? Too
burdensome, not enough detail? How
long does each form take to fill out?
Are medics able to engage in VHW CVD
program? Why or why not, and what
are barriers/facilitators?

How do patients feel about interactions
with VHWS/Medics/Clinic?

What is the perception of feasibility by
the organization (KDHW, iNGO,
others?)

Preliminary estimate of effect size of
the care model on planned primary
outcome of the cRCT (adherence to
blood pressure and statin medications
among treatment eligible participants),

VHWs can over 90% of the time
deliver the intervention as
designed

each visit should take less than 1
hour

VHWs generally can fill forms out
and find them manageable,
correctly filled in greater than
95% of the time.

Medics follow protocol greater
than 90% of the time, and can
provide solid clinical rationale for
deviations

rnedics can fill forms out in
reasonable manner, have a good
understanding of what forms are
for, and do not find these
inordinately burdensome

Medics engage in VHW program,
trust information relayed to
them, and feel the program
improves patient care

Patients feel safe and supported
by the program, and able to
access services needed

Broad perception of feasibility of
program, after review of
information provided above
Feasibility study results should
not be inconsistent with original
power calculations for the cRCT.

Achieved for 3 stated key
components (97% completed 2
visits, 100% had blood pressure
and blood glucose measurements
taken per protocol, 100% had
adherence measured at both
visits) Side effect screening was
performed, but medication
adverse events were not
immediately identified,
prompting root cause analysis.
These protocol deviations were
sufficiently important clinically
that substantial modifications to
clinical guidelines and study
procedures were made.
Achieved

VHWs correctly filled in
information; however, the
original logbook was physically
too large and the format was
redesigned

Not achieved. Protocol deviations
led to substantial changes to
clinical guidelines and study
procedures; training was
augmented with directly
observed care of mock and real
patients.

Achieved; feedback led to
modifications to the VHW
logbook as above.

Achieved, However, medics
cautioned about possible
opportunity cost for other clinic
tasks.

Achieved

Achieved, following root cause
analysis of protocol deviations.

Partially achieved. Change in
primary outcome (high
adherence to statins and BP
medications) was felt to be
biased by initial
misunderstanding of statin



to inform sample size calculations for
the cRCT

Health provider training

VHWs and medics attend all
training sessions, with good self-
reported understanding of CVD
content, protocols, and

eligibility that could not be
corrected due to protocol
deviations.

Magnitude of change in
adherence to blood pressure
medications exceeded
expectations (80%)

Not achieved. Clinicians
expressed desire for additional
training and support, which was
developed and delivered prior to
initiation of the cRCT.



Figure 1: Flowchart of patients through intervention stages

Eligible population

{Adults over 40, living in selected
villagas)
N=7?

Community Screening
N= 299

Underwent Confirmatory Visit
M=132

Enrolled in Feasibility Study
M =102

Underwent VHW Wit #1
N=57

Moderwent VHW visit #2
MN=54

Excluded [N=167)
Pregnant N=2
Did not reside in selected villages N=3
Did not meet criteria for confirmatorny visit N=162

Excluded (N=30)
Elevated BP not confirmed at confirmatory visit
(n=7)
Self-reported history of high blood pressure not
engdbrsed at confirmatory visit (n=20)

Caleflated 104vear CVD risk 210% at screening but
#2108 at confirmatory visit (n=7)

Excluded (N=5)
Did not plan to reside in study villages for
duration of feasibility study N=5

Travelling during VHW visit 2, subsequently
retained in care (N=1)
Withdrew (N=2)
Did not want to participate N=1
Moved out of intervention villages N=1




Table 3: Characteristics of Individuals Enrolled in Monthly Village Health Worker Visits

N %
Total patients enrolled 97 100.0%
Male 35 36.1%
Age
40-49 16 16.5%
50-59 7 7.2%
60-69 23 23.7%
70-79 37 38.1%
>80 14 14.4%
Smoker 62 63.9%
Household Income
Less than Ks 25,000 69 71.1%
Ks 25,000 — Ks 100,000 16 16.5%
Ks 100,000 — Ks 200,000 9 9.3%
Over Ks 200,000 3 3.1%
Myanmar Wealth Quintiles
(EquityTool)
Poorest 59 60.8%
Poor 24 24.7%
Medium 7 7.2%
Wealthy 7 7.2%
Wealthiest 0 0.0%
Education level
llliterate 55 56.7%
Primary education (Under 22 22.7%
5th standard)
Secondary education (under 10 10.3%
9th standard)
Higher education (till pass 6 6.2%
matriculation exam)
Post graduate level 1 1.0%
(University)
Monastery Education only 3 3.1%
(No specific standard)
Positive depression screening 2 2.1%

(PHQ-2)



Food Insecurity Experience Scale (FIES)

Food secure (0-3)

Moderate food insecurity (4-

6)

Severe food insecurity (7-8)
Received prior CVD care (last 12
months)

Travel time to receive CVD care (N=14)
<30 minutes

30 minutes to 2 hours

2 hours to 6 hours

>6 hours
Reported history of CVD

Reported history of Stroke
Reported history of MI

Reason for study eligibility
HTN

DM

CVD Risk >10%

88

14

= N O 0N

16

13

47

70

90.7%
9.3%

0.0%
14.4%

35.7%
42.9%
14.3%

7.1%
16.5%

13.4%

3.1%

48.5%

6.2%

72.2%



Table 4: Feasibility Study Outcomes

Number enrolled

Received smoking cessation
counselling (among smokers)
Received diet and lifestyle
counseling (among all
enrollees)

Receiving evidence-based
treatment for CVD (statins or
antihypertensives, among
eligible participants*)
Moderate or high adherence to
CVD medications (statins or
antihypertensives)**

Mean and SD blood pressure
(SBP/DBP, among those with
HTN, N=47%)

Blood Glucose (among those
with DM, N=6)

10-year CVD Risk mean (SD)
(among all enrollees)

At Study Enrollment = End of Feasibility  Study

Study continuation
(VHW visit #2) (VHW visit #7)
97 94 (96.9%) 92 (94.8%)

N/A 36/62 =58.1% 38/62=61.3%

N/A 72/94 = 76.6% 81/92= 88%
19/82=23.2% 47/82 (57.3%)  46/82 (56.1)%
2/82 = 2.4% 30/82=36.6%  21/82=25.6%
142.7 (17.8)/86.6 127.3 121.6 (12.8)/
(13)  (15.4)/78.1(10.2) 76.3 (8.4)

247.2 (108.9) 307.7 (148) 194.8 (58.7)
15.6 (9.3) 13 (9.2) 12.2 (9.4)

CVD = cardiovascular disease; SBP = systolic blood pressure; DBP = diastolic blood pressure;
HTN = hypertension; DM = type 2 diabetes; SD = standard deviation

* The Feasibility Study enrolled N=12 individuals who reported a history of hypertension (being

told by a clinician they had “hypertension, or elevated blood pressure”) who were not taking
antihypertension medications and did not have two elevated blood pressure readings. During 7
months of follow-up none of these 12 individuals had more than a single elevated blood

pressure reading while not taking antihypertensive medications and thus did not meet clinical

criteria for hypertension.

** Defined by answer of ‘never’ or ‘rarely’ to a single-item question “How often do you have
difficulty remembering to take all your medication(s)?”, with a denominator of all patients

eligible for treatment (N=82)



Figure 2: Hypertension Treatment Cascade

100.00
90.00
82.86
80.00
70.00
65.71
60.00
60.00
51.43
50.00 48.57
40.00 37.14
30.00 28.57
22.86
20.00
13.70
11.43 ‘ 11.43
‘ 9.30
- I | I
0.00 l
Taking BP medications Strict Adherence BP controlled (<140/90) BP controlled (<130/85) BP controlled (<120/80) Absolute Risk
mBaseline (Confimatoryvisit)  m Follow-up 2 month
Absolute
31.4 22.9 42.9 37.1 17.1 4.4
Change (%)
Prevalence
. 1.6 1.6 2.9 4.3 2.5 NA
Ratio

Among the subset of enrollees with HTN (N=47), the proportion of patients achieving each
phase of the hypertension treatment cascade, from time of study enrollment (blue) to the
end of the feasibility study (orange), along with absolute change in percentage and

prevalence ratios, where appropriate.



Table 5: lllustrative quotes from Qualitative Analysis and Lessons Learned for the Care Model to

be tested in a Cluster Randomized Controlled Trial

Feasibility Source Quote Lessons Learned/
study Updates made to the
phase/domain VHW Care Model
Population VHW, focus | “As for us, the fixed site is better. But every Plan to avoid harvest
screening group participant did not come here and door to door data | season when scheduling
discussion collection may be better. But we told some people population-based
that we would be here for screening today and screening .
please come. But they went to the farm for Alternative dates were not
harvesting and they can’t come. | say, if we make possible given funding
the screening day for 3 to 4 days, not just 2 days, period so additional days
they will come, | think. Door to door data collection were scheduled to reach
is ok but some are busy and some sleep at the villagers harvesting crops.
farm.”
Study “I’'m so glad for your coming. No nurse here and it is
participant, | hard for medications."
interview , (o
Confirmatory visit Medic, “The main issue is the naming. We searched with Lookup function for Kobo
focus group | the names to know their [clinic ID] for the Toolbox was revised with
discussion enrollment. Their real names, the names in the extensive input and
documents and in the Raw Data are not the same testing from end users
because of the spelling. Searching ID is fast but
searching a name to get an ID is quite hard.”
Study “(VHW) will visit cnce in a month or in 20 days, to
participant, | measure blood pressure, to ask some questions and
interview provide my medications monthly. That is what they
| said...The points | like is that we, the rural people,
| got difficulties to go to clinic. I'm glad that you came
here and provide healthcare.”
VHW visits VHW, “I’'m also one of the villagers and sometimes the Reinforced with VHW that
interview patients don’t listen to me. Patients believe more in | medics can and should
what doctor said. They listen. Not all the patients. conduct home visits for
So, | want you to talk to some patients. If | talk non-adherence and
alone, it doesn’t work.” related reasons
Study “It is great. VHW works hard. | don’t know about
participant, | other people but a lot of benefits to me. If | went to
interview clinic for medications, | spent some money and the
whole day for medications. Now, it is pretty good
for patients.”
Clinical Protocol LHO senior | “The capacity of these medics for non- Medics, CHWs and VHWs
staff, communicable diseases is somewhat limited, since trained on additional CVD
interview they were more focused on communicable and modules on disease-

symptomatic diseases. Since the area of
cardiovascular disease is quite wide, including its
wide drug range and difficulty in diagnosis, it is
challenging to handle it even for....[anyone]....in a
low-resourced setting, often needing us to draw

related symptoms,
medication side effects.
Clinician knowledge
evaluated and care quality
assessed using direct




conclusions based on the patient’s history instead of
conducting further investigations. Therefore, the
medics at the field level may have some weaknesses
in managing CVD. When we interviewed them in the
earlier stage, they admitted that they have limited
exposure to managing non-communicable diseases
and prescribing cardiovascular drugs. They may
require more training and close supervision.”

observation and checklists
during care for simulated
and real patients.

Medic, “This protocol is new to me and not quite familiar
interview because we got a few patients. So, a few mistakes
occurred when | used it”
Protocol LHO senior | “Itis quite challenging to fix errors that are Experienced clinicians
Deviations staff, identified only after checking the data. There were (senior medic and
interview similar cases with the prescription of atenolol drugs | physicians) were present

in [redacted] where we only noticed the mistake
after a month....We should not hastily proceed with
screening activities solely relying on clinic medics.
Having a responsible individual to manage and
supervise the screening and confirmation processes
in each village is crucial.”

for population-based
screenings to handle large
flux of villagers.




