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Abstract

Background: Previous studies suggest that health intervention designed to increase cervical cancer screening has
been effective to reduce cervical cancer incidence and mortality. The aim of this study is to determine the effect of
a home-based health education intervention for increasing cervical cancer screening uptake delivered by trained
female community health volunteers (FCHVs), a category of community health worker in Nepal.

Methods: A community-based, open-label, two-armed, cluster-randomized trial [seven clusters (geographical wards)
randomized for the intervention, and seven for the control arm]. The participants are recruited from a population-
based survey with a sample size of 884. Based on population proportion size, 277 women will be recruited for the
intervention group and 413 women recruited for the control group. A 12-month community-based health
education intervention will be administered mobilizing the FCHVs, based on the Health Belief Model. The primary
outcome measure of the study will be the difference in percentage of cervical cancer screening uptake between
the two study arms. The primary outcomes will be modeled by using mixed-effect logistic regression analysis.
Discussion: COBIN-C is the first study investigating the effect of a community-based health education intervention
by FCHVs on increasing cervical cancer screening uptake among women in Nepal. The purpose of this study is to
develop and implement a home-based, culturally sensitive program to increase cervical cancer screening coverage
at the community level.

Trial registration: ClinicalTrials.gov NCT03808064. Registered on January 14, 2019.

Keywords: Female community health volunteers, Community health worker, Non-communicable diseases, Cervical
cancer screening, Community-based, Randomized controlled trial, Nepal

* Correspondence: aamod.shrestha@gmail.com

'Center for Global Health, Department of Public Health, Aarhus University,
Aarhus, Denmark

2COBIN, Nepal Development Society, Bharatpur, Nepal

Full list of author information is available at the end of the article

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13063-021-05049-3&domain=pdf
http://orcid.org/0000-0001-8548-9498
https://clinicaltrials.gov/ct2/show/NCT03808064
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:aamod.shrestha@gmail.com

Shrestha et al. Trials (2021) 22:94

Background

Cervical cancer is a common cancer among women in
most low- and middle-income countries (LMICs) in
Asia, Africa, and Latin America [1]. It is the major cause
of cancer deaths among women in Nepal with an esti-
mated 2942 new cases and 1928 deaths in 2018 [1].
Screening is one of the most effective tools for early
diagnosis, prevention, and treatment [2, 3]. However,
there are very limited tools and skilled health profes-
sionals available for cervical cancer screening in many
LMICs, including Nepal. The World Health
Organization (WHO) and the Alliance for Cervical Can-
cer Prevention (ACCP) recommend that countries, areas,
or institutions seeking to initiate or strengthen cervical
cancer screening programs should consider introducing
or expanding visual inspection with acetic acid (VIA)
until more appropriate and affordable HPV-based tests
become available [4, 5]. A single-visit approach with VIA
and cryotherapy has been shown to be a safe, acceptable,
feasible and is a potentially efficient method of cervical
cancer prevention in Nepal [6]. National guidelines for
the prevention and screening of cervical cancer includes
VIA as a screening method for cervical cancer [7]. Stud-
ies reveal that participation of Nepalese women for cer-
vical cancer screening is still low [2.8% (25-64 years);
1.5% (15-49 years); 5.4% (30—65 years)] [8-10]. Thus,
there is a need for appropriate, cost-effective, and sus-
tainable interventions to increase VIA screening uptake
at the primary health care level across Nepal.

Studies suggest that mobilizing lay health workers and
empowering them with integrated training could contribute
in expansion of the knowledge base on non-communicable
diseases (NCDs) at the community level and harmonize the
community-based interventions [11-13]. In Nepal, female
community health volunteers (FCHVs) have carried out
community-based public health initiatives for more than
25years and are willing to contribute to help mitigate
NCDs [14]. FCHVs, a category of community health
workers in Nepal, are married women, locally selected and
trained through the Ministry of Health and Population. Pre-
vious studies demonstrated that FCHVs are able to screen
for diabetes and hypertension: this has provided a favorable
platform to explore the possible roles of FCHV:s for increas-
ing cervical cancer screening uptake [15, 16].

Mobilizing FCHVs to educate women and encourage
them to participate in cervical cancer screening, and
thus strengthening grass root level primary health
provision, could be an acceptable and culturally appro-
priate intervention, which needs to be tested. Further-
more, it may contribute in the implementation of the
National Cervical Cancer Screening and Prevention pol-
icy and ultimately help to reduce cervical cancer mortal-
ity in Nepal. The health promotion package will be a
simple, feasible and effective approach.
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In our study, we will conduct a community based
cluster-randomized controlled trial (cRCT) to explore
the roles of FCHVs in educating and empowering
women through home visits to increase the uptake of
VIA screening. Therefore, the primary outcome of the
study is to increase the cervical cancer-screening uptake
in the study area.

Methods

This manuscript adheres to the Consolidated Standards
of Reporting Trials (CONSORT) 2010 statement: exten-
sion to cRCT [17].

Study design and setting

The proposed trial is a community-based, 12-month,
open label, two-arm cRCT with an equal allocation of
clusters (geographical wards) between intervention and
control arms in a semi-urban area of Pokhara Metropol-
itan city (former Lekhnath municipality, administratively
divided in to 15 wards). It is one of the two areas where
the Cervical Cancer Screening and Prevention (CCSP)
pilot program was first initiated in Nepal. The total
population of Lekhnath municipality is 59,498 (female
32,104 and male 27,394) with the total number of house-
holds being 14,958 as per the 2011 census [18]. Each
ward will be considered as one cluster. Although the
study area is composed of 15 clusters, only 14 will be se-
lected for the cluster randomization (one cluster that is
comparatively  different from others in socio-
demography and health service availability is excluded).
Allocation of the clusters into intervention and control
arms is described below. The study area is limited to
health services comprising one recently upgraded 25-
bedded hospital from a primary health care center, three
health posts, and six urban health care centers. Accord-
ing to the District Public Health Office, Kaski in 2018,
there were 123 FCHVs in the municipality.

Participants

The populations targeted in our study area are women
aged 30-60 years (the age range recommended for VIA
screening in Nepal), listed in the Community-Based
Intervention for Non-communicable diseases study for
hypertension (COBIN-H) [7, 16]. We will invite all the
selected women participants for a baseline survey. Dur-
ing the baseline survey, knowledge, attitude, and screen-
ing practice on cervical cancer will be obtained and
eligible women will be invited to participate in the trial.
The flow of trial participants is shown in Fig. 1, which
includes the number of participants eligible, surveyed,
excluded, recruited, randomized, and analyzed for the
primary outcome. The SPIRIT checklist for this trial is
provided as an Additional file 1.
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Estimated sample size for the
baseline survey = 884

Non response = 155
Excluded =39

| Recruitment for the study = 690 ‘

’ Randomization = 14

Intervention arm (n = 7 clusters)

Total participants (n = 277)

| Training of FCHVs |

| Home visit by FCHVs |

Control arm (n = 7 clusters)

Total participants (n = 413)

‘ 12 months follow up

Evaluation
Primary outcome: Comparison in cervical cancer screening uptake (n=?)
Secondary outcome: Comparison in level of knowledge and awareness

Fig. 1 Planned flow chart of participants

Recruitment

A sampling framework was adopted from the COBIN-H
trial that has taken a population framework of all eligible
participants from the voter list prepared by the Election
Commission in 2017 [16]. As of 31 December 2018, all
the women of age group 30-60 years were included in
the study. Trained women public health professionals
(data enumerators) will carry out a baseline survey. The
data enumerators will receive 4 days of intensive training
before data collection. The survey tool is adapted from a
joint survey report of Family Health Division of Nepal’s
Ministry of Health and United Nations Population Fund
(UNFPA) [8, 19-21]. It includes questions on survey in-
formation, consent, socio-demographic information,
questions related to sexual and reproductive health,
health-seeking behavior, knowledge, attitude and cervical
cancer screening practice, and sign and symptoms. The
questionnaire was modified as per the Nepalese settings,
translated to the Nepali language and back to English to
ensure content validity. Baseline data will be used for
possible confounder adjustment and stratification by ef-
fect modifiers. The data enumerators will identify eli-
gible participants, ask about their willingness to

participate in the cRCT, receive informed consent, and re-
cruit in the trial. The required number of participants will be
randomly selected from those willing to participate in the
cRCT: FCHVs will visit each household, meet the selected
participant, and obtain consent to participate in the trial.

Randomization

Clusters will be randomly assigned to intervention and
control areas using a 1:1 allocation ratio. Randomization
will be done before the participants are recruited. Re-
search teams responsible for identifying potential partici-
pants, obtaining consent, and recruiting trial participants
will be blinded to the participants’ allocation status. The
following steps will be taken to avoid selection bias dur-
ing random allocation: (a) clusters will be randomized
only after the baseline survey, (b) clusters will not be
withdrawn from or added to the study, and (c) a statisti-
cian from abroad who is not familiar to the study will
randomize the clusters.

Inclusion and exclusion criteria
Women aged 30-60 years who are listed in COBIN-H
and who indicated they planned to reside in a cluster in



Shrestha et al. Trials (2021) 22:94

the study area for at least the next 12 months are eligible
for inclusion in the baseline survey and for the invitation
to participate in the study. Women who are severely ill,
pregnant, less than 6 weeks after delivery, who are
already diagnosed with cervical pre-cancer and cancer,
with a history of total hysterectomy, as well as those
who decline to participate in the study or unable to
complete the interview, will be excluded from the study.

Outcomes

Primary and secondary outcomes

The primary outcome of the study is percentage change
in cervical cancer screening uptake from baseline to
follow-up in the intervention group compared to the
control group in a 12-month home-based health educa-
tion intervention. The baseline survey will be conducted
before the cluster randomization, and a follow-up survey
of similar method will be conducted after 12-month
intervention. The response of each participant for cer-
vical cancer screening in the baseline survey and the
follow-up survey will be compared to evaluate the per-
centage. In addition, FCHV will provide a referral slip to
the participants in the intervention group (keeping a
copy of the referral slip to submit to the field supervisor)
during the home visit, which they take with them and
submit to the health facility for VIA screening. The re-
ferral slip contains study code, name, age, address, and
signature of both FCHV and the participant. FCHV will
inform the participants about the health facility where
the services are freely available. The key health
personnel providing the VIA screening services are ori-
ented about the study. Furthermore, confidentiality
about the participants’ information will be maintained
throughout the intervention. The field supervisor will
collect the referral slip to confirm that the participants
have received VIA screening and results from all the
health facilities of the intervention ward as a reference
to the participants’ response.

The secondary outcomes of the study are change in
the level of knowledge and awareness among women on
cervical cancer screening and prevention. The response
of each participant for knowledge and awareness on cer-
vical cancer screening in the baseline survey and the
follow-up survey will be compared to evaluate the
change using the validated questionnaire [19, 20].

Sample size calculation

The sample size for the baseline survey is calculated
based on the method suggested by the WHO STEPWI
SE Approach [22]: for our study, we calculate 884 partic-
ipants with 20% non-response. A systematic random
sampling method will be performed as a sampling tech-
nique. For the power calculation, we took reference from
a quasi-experimental study from Nigeria that reported
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an effect size of 5% between intervention and control
group during a 13-week period [23]. We expect an effect
size of 10% increase in our study with a 1-year follow-up
where FCHVs are mobilized to conduct home visit
counseling once every 3 months and the intervention
takes place in an ongoing community-based program for
non-communicable diseases from 2014 [16]. Assuming,
20% loss to follow-up and ICC of 0.01 and seven clusters
per arm will provide 90% power resulting to 49 women
per cluster. The total sample size needed for the inter-
vention study is 690 that will be recruited from the 884
participants (baseline survey), which is enough to obtain
90% power.

Interventions

After randomization, the FCHVs in intervention wards
will receive training coordinated by the research team in
collaboration and close supervision of the local health
authority. The training manual is designed under the
guidance of experts in cervical cancer and public health
from the national and international organizations. The
training manual is based on the following: training of
community health workers, WHO, 2017 training manual
[24] and Cervical Cancer Screening and Prevention
(CCSP) A Reference Manual 2015 [25]. The FCHVs will
receive a 3-day training package highlighting: (a) an
introduction to NCDs and cervical cancer, (b) cervical
cancer causes and risk factors, (c) cervical cancer screen-
ing and service availability, (d) providing health educa-
tion and counseling women (30-60years), and (e)
recording, reporting, and follow-up. An overview of pro-
gram content is presented in Table 1. Educational ses-
sions are guided by the use of the Health Belief Model
[26], and training materials will be reviewed and vali-
dated by experts and major stakeholders. The developed
training materials will be pretested with the FCHVs from
a nearby area not included in the study. In addition, the
FCHVs will also receive health education materials
(pamphlets), referral cards, and a recording register dur-
ing the training session.

At the end of the training, FCHVs will assign the num-
ber of households that have to be visited based on the
baseline survey. Participants in the intervention clusters
will receive a 12-month, home-based, health education
package administered by FCHVs in a household setting.
FCHVs will visit each household, meet the selected par-
ticipant, receive approval, and provide the health educa-
tion. On average, one FCHV will meet 18 participants
three times a year. FCHV will complete the three visits
to provide health education even if the participants have
already received VIA screening. During the visit, FCHVs
will deliver the health education intervention, to encour-
age and empower women for cervical cancer screening
uptake available free of cost at their local health facility.
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Table 1 Session plan for FCHV training

Day Session Main contents

Day 1

Introduction to non-communicable diseases (NCD) What is NCD and its situation in Nepal?
What are the different types of NCDs?
What are the risk factors for NCDs?

How can we prevent NCDs?

Cervical cancer
Causes and symptoms

Have you ever heard of cancer?

What is cancer?

What is cervical cancer?

What causes cervical cancer?

What are the symptoms of cervical cancer?

How does the community perceive cervical cancer?

Discussion Questions/answers and doubt clearance
Evaluation First day evaluation and FCHV selection
Day 2

Cervical cancer What causes cervical cancer?

Causes and symptoms What are the symptoms of cervical cancer?
Human papilloma virus and it's transmission
Who are at risk of having cervical cancer?

Cervical cancer screening and prevention What to do to prevent cervical cancer?
What are the different types of screening methods?
Visual inspection with acetic acid (VIA)
What is the recommended age group for VIA screening?
Who does the VIA screening?
Service delivery points and cost
Role of FCHV to prevent cervical cancer
Myths about VIA screening.

FCHV home visit Planning for home visit
Number of visits and timing
Rapport building
Reason for the visit and the health education session
Recording, reporting

Interactive learning Flip chart topics
FCHV posture, body language, preparedness, proactive towards the situation, voice
Detailing the flip chart

Day 3

Recording register

Explain the content of the recording register

How to prepare and fill the recording register?
Name, age, location of the participants and FCHV
Submission of completed register to the research officer

Pamphlet

Explain the content of the pamphlet

How to stress the points in the pamphlet
What to suggest to the participants who are not able to read the pamphlet?

Referral card

Explain the content of the referral card

How to fill the referral card?
Name, age, location, and health facility address for referral
Communication with the health facility

Scenario planning

Household selection and list preparation

Role play

Selection of the household for home visit according to FCHVs working area.

They will also conduct two reinforcement visits every
4 months from the first visit (three home visits in a
year).

Health workers conducting cervical cancer screening
at the local health facility in the intervention group will
receive orientation about the study to make sure that
the women attending the health facility receive screen-
ing. They will ensure that the equipment is functional

and reagents are available, record information, provide
psychosocial counseling to the case positives, and refer
for further confirmation and treatment. The recorded
information at the health facility will be tallied using the
referral slip to confirm women’s participation for cer-
vical cancer screening. The collected data will be kept
strictly confidential and will only be accessed by the
members of the trial team.



Shrestha et al. Trials (2021) 22:94

Each participant is assigned an individual trial identifi-
cation number, which is securely stored. The principal
investigator reserves the right to the data set and could
share upon reasonable request.

There will be no special criteria for discontinuing or
modifying allocated interventions. Furthermore, the
implementing community-based intervention for cervical
cancer screening uptake will not require alteration to
usual care pathways (including use of any medication)
and will continue for both the trial arms.

A field supervisor will routinely visit each FCHV in
order to maintain motivation and collection of records
from the health facilities. The supervisor also provides
ad hoc help to the FCHVs when needed during the
intervention period. We will also use a supervision
checklist to track and update the knowledge and skill
levels of FCHVs as well as to ensure fidelity to the study
protocol.

In the control clusters, participants will receive “usual
care.” The usual care means the current health educa-
tion and promotion practices for cervical cancer screen-
ing at the community level provided by the government
health system. They will not receive further contact, in-
formation, or educational materials from FCHVs until
the 12-month assessment.

Minimization of contamination

The risk and level of contamination will be monitored at
the levels of FCHVs and participants. FCHVs will be
instructed not to share information about the study and
not to provide any support to people from other clusters
in the community, other than the ones who are assigned.
The risk of contamination will also be minimized by the
cluster design, whereby the intervention and control
clusters will be geographically separated and the chance
of intervention cluster participants regularly meeting
control cluster participants will be negligible. All pos-
sible means of contamination between intervention and
control participants will be collected during the follow-
up survey and adjustments will be made for estimating
the effect.

Intervention fidelity

The intervention is designed under the guidance of ex-
perts in cervical cancer and public health from the na-
tional and international organizations. The subject
experts and major stakeholders reviewed and validated
the training materials. The education session were deliv-
ered under the close supervision of the local level health
authority and the research team, who will monitor the
intervention. The Data Safety and Monitoring Board
(DSMB) along with a member from the Nepal Health
Research Council will evaluate the progress of the trial,
including periodic assessments of data quality and
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timeliness, participant recruitment, accrual and reten-
tion, participant risk versus benefit, performance of the
trial site, and other factors that can affect study out-
come. Each FCHYV in the intervention cluster will be ad-
vised of the importance of following the intervention
steps and content during the training session. The field
supervisor will monitor FCHVs tasks. FCHVs will deliver
the services guided by a register that keeps them
reminded of stages of the intervention and will report
every 4 months.

Data analysis

STATA version 15 software (StataCorp, College Station,
TX, USA) will be used for quantitative analysis following
the Consolidated Standards of Reporting Trials (CON-
SORT) guidelines for cluster-randomized trials. Flow-
charts (Fig. 1) will include the number of participants
seen at each stage of the trial, eligible, randomized, and
analyzed for the primary outcome. In the initial analysis,
we will compare baseline characteristics of enrolled par-
ticipants in the study arms and follow-up status. We will
use mixed-effect logistic regression to compare between
the groups as the outcome (the primary outcome would
be the difference in the proportion of women who par-
ticipate in the cervical cancer-screening program be-
tween intervention and control within 1 year).
Comparison of the knowledge scores between baseline
and follow-up, after 1-year intervention, will measure
the knowledge level. Estimation will take into account
the effect of potential confounders (age, ethnicity, educa-
tion, parity, income, location, etc.).

Interim analyses and stopping rules

There is no plan for interim analysis, as we do not ex-
pect a situation that would lead us to stop the study.
However, in the event of an extreme situation such as a
natural disaster, a conflict, or duplication of similar in-
terventions in our control area, we will temporarily stop
the study to assess the implications on the study design.

Trial management

We have a robust mechanism to ensure data quality. At
first, the data enumerators will receive intensive training
on the process of data collection. The principal investi-
gator will monitor the data enumerators on a day-to-day
basis. The research assistant assigned for data entry will
inspect the data manually and enter the data in EpiData
software file (EpiData Association, Odense, Denmark).
Double entry for 10% of the data will qualify potential
errors in data entry quality. The research officer will
crosscheck the data quality on the spot and in our field
office for any incomplete, inconsistent, and invalid data.
Any deviation in the data quality will require recollecting
in the field.
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Table 2 Schedule of enrolment, interventions, and assessments
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Timepoint (months)

Study period

Enrolment Allocation Post- Close-
allocation out

144 42

Enrolment:
Eligibility screen
Informed consent
Informed consent with FCHVs
Allocation
Interventions:
Training of FCHVs
Home visit by FCHVs
Assessments:

Baseline variable

Socio-demographic (age, education, ethnicity, monthly income, marital status), pregnancy, sexual, and

reproductive characteristics

Outcome variable
# of women screened for cervical cancer

Indemnities

The study carries minimal risk to the study participants,
which is why we have no compensation or insurance
plan for the participants. However, we will provide med-
ical insurance and US$5 per home visit to FCHVs for
transportation expenses.

Publication plan
The results of the trial will be published in a peer-
reviewed journal.

Discussion
The COBIN-C study is the first investigation of a
community-based intervention to increase cervical can-
cer screening uptake in Nepal. We expect that a
community-based, culturally tailored education interven-
tion delivered by community health workers such as
FCHVs will play a key role in increasing cervical cancer
screening uptake in the study area. Indeed, community
health workers can play an important role in under-
standing the cultural barriers including community
health practices, cultural identity, and coping practices
that can promote positive health outcomes [27].
Furthermore, studies from Iran, Kenya, and Nigeria
have reported health education interventions and behav-
ior change frameworks provide an effective base for cer-
vical cancer prevention [23, 28—30]. In our study, FCHV
in the intervention group will make three home visits to
educate and empower women for cervical cancer screen-
ing uptake that is available free of cost at the local health
facilities. Previous study reveals that appropriate and

structured training program motivates FCHVs to con-
tribute in addressing non-communicable diseases [14].
The health promotion package is a simple, feasible,
and potentially effective approach. It may contribute in
the implementation of the National Cervical Cancer
Screening and Prevention policy and help reduce cer-
vical cancer mortality in the long term in Nepal and if
successful may be adapted to similar settings elsewhere.

Trial status
The trial is now closed to participant accrual, but the
trial is ongoing. The endpoint assessment of all the par-
ticipants will be completed by the end of August 2021.
The schedule of enrollment, interventions, and assess-
ments is presented in Table 2. The protocol has been
submitted for publication after the end of recruitment
due to manuscript preparation and author’s travel plan.
The protocol version number and date—V1, 28 De-
cember 2020.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513063-021-05049-3.

Additional file 1. SPIRIT 2013 Checklist: COBIN-C.
Additional file 2. Questionnaire: COBIN-C.
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