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A B S T R A C T   

This study aimed to assess the effect of Female Community Health Volunteer (FCHV)-delivered intervention to 
increase cervical cancer screening uptake among Nepalese women. A community-based, open-label, 2-group, 
cluster randomized controlled trial (CRCT) was conducted in a semi-urban setting in Western Nepal. Fourteen 
clusters (1:1) were randomly assigned to the intervention group, which received a 12-month intervention 
delivered by FCHVs or the control group (usual care). Between April and June 2019, 690 women aged 30–60 
years were recruited for CRCT during the baseline survey. A follow-up assessment was conducted after the 
completion of the 12 months intervention. The primary outcome was the change in cervical cancer screening 
from baseline to 12-month follow-up. Of 690 women, 646 women completed the trial. 254 women in the 
intervention group and 385 women in the control group were included in the primary outcome analysis. There 
was a significant increase in cervical cancer screening uptake in the intervention group [relative risk (RR), 1.48; 
95 % confidence interval (CI) 1.32, 1.66; P < 0.01)], compared to the control group. The secondary outcome was 
the change in median knowledge score among women that increased from 2 [interquartile range (IQR) 1–4] 
(baseline) to 6 [IQR 3–9] (follow-up) in the intervention group. However, the median knowledge score remained 
almost the same among women in the control group 2 [IQR 1–5] to 3 [IQR 2–5]. Our study findings reported that 
an FCHV-delivered intervention significantly increased cervical cancer screening uptake among women living in 
a semi-urban setting in Nepal. 

Trial registration: ClinicalTrials.gov NCT03808064.   

1. Introduction 

Globally cervical cancer is the fourth most frequent cancer among 
women, with approximately 90 % of deaths occurring in low and 
middle-income countries (LMICs) (Ferlay et al., 2020). The estimated 

global cervical cancer age-standardized incidence was 13.3 and mor-
tality was 7.3 per 100,000 women in 2020 (Ferlay et al., 2020). Ac-
cording to the World Health Organization (WHO), 40 % of new cervical 
cancer cases, and 5 million related deaths could be prevented with the 
successful implementation of vaccination, screening, and treatment of 
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the disease by 2050 (Brisson et al., 2020; Denny et al., 2005; Gaffikin 
et al., 2003; Sankaranarayanan et al., 2007; World Health Organization, 
2020). 

Cervical cancer is the major cause of cancer deaths among women in 
Nepal with an estimated age-standardized incidence of 16.4 and mor-
tality of 11.1 per 100,000 women in 2020 (Ferlay et al., 2020). The 
national guideline for cervical cancer screening and prevention in 2010 
aimed at achieving the goal of screening 50 % of the target population 
(eligible women aged 30–60 years), which was updated in 2017 to 70 % 
(Family Health Division, 2010b, Family Health Services, 2017). All 
Nepalese women aged 30–60 years are recommended to screen for 
cervical cancer every five years. However, previous studies have shown 
that cervical cancer screening uptake among Nepalese women is low; 
5.4 % among women aged 30–65 years in 2015 and 8 % among women 
aged 15–49 years in 2019 (Dhimal et al., 2020; Ranjit et al., 2016). 

Various barriers to cervical cancer screening – embarrassment, fear, 
lack of knowledge on screening, lack of trust, gender of health 
personnel, lack of family support, and inaccessibility can all contribute 
to low screening uptake (Darj et al., 2019; Dhimal et al., 2020; Greibe 
Andersen et al., 2020; Ranjit et al., 2016). Mobilizing Community Health 
Workers (CHWs) could improve the health outcomes of people who are 
often unable to reach health facilities by visiting door-to-door, linking 
them with local resources, and encouraging them to access healthcare 
(Hartzler et al., 2018; Lehmann and Sanders, 2007; Family Health Di-
vision, 2010a). Female Community Health Volunteers (FCHVs) are the 
CHWs introduced by the Government of Nepal in 1988 with an aim to 
promote maternal, and child health, link communities to health facil-
ities, and provide health education through the monthly mothers’ 
meeting (Family Health Division, 2010a). There are about 50,000 
FCHVs in Nepal; who are married women, selected locally, and have 
received basic training through the Ministry of Health and Population 
(Family Health Division, 2010a; Department of Health Services, 2017). 
FCHVs have a proven record of improving maternal, and child health for 
almost three decades (Family Health Division, 2010a; Department of 
Health Services, 2017). Additionally, involving FCHV has proven to be 
effective in managing hypertension, and type 2 diabetes at the com-
munity level in Nepal (Gyawali et al., 2021; Neupane et al., 2018). 
Therefore, mobilizing FCHV to educate and empower women to increase 
cervical cancer screening uptake could be a potentially feasible strategy 
to achieve the target for screening uptake coverage. 

The aim of this study was to assess the effect of an FCHV-delivered 
intervention to increase cervical cancer screening uptake among Nep-
alese women. We hypothesized that there would be an increase in cer-
vical cancer screening uptake among eligible women aged 30–60 years 
in the intervention group compared with the control group over the 12 
months of the intervention. 

2. Methods 

2.1. Study design and setting 

This study was a community-based, 12-month, open-label, two-arm 
cluster randomized controlled trial (CRCT). A baseline survey was 
conducted at the inception and a follow-up survey was conducted after 
the 12-month intervention. The study was conducted in a semi-urban 
area of Pokhara Metropolitan City (former Lekhnath municipality) in 
Kaski district, Gandaki province, situated approximately 180 km west of 
the capital Kathmandu, Nepal. The Lekhnath municipality area was 
administratively divided into 15 smaller units called wards. Each ward 
was considered as one cluster. The total population of the Lekhnath 
Municipality was 59,498 (males = 27394 and females = 32104), and the 
number of households was 14,958 according to the 2011 census (CBS, 
2012). The study area comprised a 25-bedded hospital, three health 
posts, and six urban health care centers at the time of the study. There 
were 123 FCHVs working in the study area during the study period. 

2.2. Study participants, inclusion and exclusion criteria 

Our study adopted the sampling frame of women aged 30–60 years 
(as of 31 December 2018) from the COBIN trial (Neupane et al., 2018). A 
detailed description of the study methodology and design has been 
provided elsewhere (Shrestha et al., 2021). In brief, we conducted a 
community-based household survey among women aged 30–60 years 
(Shrestha et al., 2022). The recruited eligible study participants con-
sented to participate in the study and had no plans to migrate outside the 
study area during the intervention period. Women who declined to 
consent, or complete the survey, had had a hysterectomy, were preg-
nant, or were unlikely to be in the study area throughout the interven-
tion were excluded. 

A total of 690 eligible women aged 30–60 years were enrolled in the 
trial between April and June 2019 during the baseline survey. The 
recruited study participants provided complete data on ever having been 
screened for cervical cancer at baseline and the change in screening 
uptake at the 12-month follow-up (inclusive of any prior screening). 

2.3. Baseline and follow-up data collection 

Four trained female data enumerators with a health professional 
background conducted the baseline survey through face-to-face in-
terviews. We adopted a previously validated survey questionnaire, 
translated into the local language (Nepali), and pretested before con-
ducting the face-to-face interview (Neupane et al., 2017; Shrestha et al., 
2022; Thapa et al., 2018; Touch and Oh, 2018; FHD, 2016; MoH, Nepal; 
New ERA; ICF, 2017; World Health Organization, 2018a). Details about 
the training of data enumerators, and the questionnaire are described 
elsewhere (Shrestha et al., 2022). The questionnaire elicited socio-
demographic information (age, ethnicity, education, marital status, 
occupation, and income), questions related to sexual and reproductive 
health, health-seeking behavior, knowledge, attitude, and cervical 
cancer screening practice, and knowledge of signs, and symptoms. The 
follow-up survey for the trial was conducted 12 months after the base-
line survey using the same questionnaire (Shrestha et al., 2022). 

2.4. Randomization 

The clusters were randomized to the intervention or control arm 
after the baseline survey. Out of 15 clusters, 14 were selected for cluster 
randomization (one cluster comparatively different from others in 
sociodemographic and health service availability was excluded) as 
shown in the Consolidated Standards of Reporting Trials CRCT: Cluster 
Randomized Controlled Trial (CONSORT) diagram (Fig. 1) (Schulz, 
et al., 2010). Fourteen clusters were randomly assigned (1:1) into two 
groups – intervention (n = 7), and control (n = 7). To ensure allocation 
concealment, an independent biostatistician randomly generated the 
allocation sequence by computer. The participants in the intervention 
group received a 12-month intervention delivered by FCHVs, and the 
participants in the control group received usual care as described in the 
‘interventions’ section. 

2.5. FCHV training 

Thirty-nine FCHVs from the seven randomly assigned intervention 
clusters attended a one-day orientation and assessment session. FCHVs 
were informed about their role in the COBIN-C project and introduced to 
non-communicable diseases, cervical cancer, and signs and symptoms 
on the first day of training. FCHVs were then assessed for the minimum 
requirements of reading, writing, motivation, and availability to attend 
the next two days of training and the one-year intervention period. A 
total of 16 FCHVs fulfilled the requirements and were enrolled for the 
next two days of training. The 3-day (approximately 4 h, and 30 min per 
day) interactive training session was conducted in the local language 
(Nepali) using PowerPoint presentations, demonstrations, and group 
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exercises. The training covered a wide range of topics, such as cervical 
cancer causes, and risk factors, cervical cancer screening, and service 
availability, health education, and counseling eligible women using a 
flip chart. In addition, FCHVs were trained to properly record, report, 
refer, and follow up. 

Educational sessions were guided by the use of the Health Belief 
Model (HBM), which is a psychological model that explains individual 
health-related behaviors, and uptake of health services (Tavafian, 
2012). The HBM assumes that health-seeking behavior, such as 
screening participation, is determined by the individual’s beliefs about 
the benefits of screening outweighing perceived barriers, and threats 
(Nutbeam et al., 2010). A register (Fig. 1. Supplement file) was devel-
oped, and distributed to FCHVs to record dates, times, and activities 
along with a referral slip for cervical cancer screening at their local 
government health facility (hospital/health post/urban health center) 
(Fig. 2. Supplement file). 

The training materials were based on the WHO training for com-
munity health workers, developed in consultation with experts, and key 
stakeholders (WHO-SEARO, 2017). The training was facilitated by the 
principal investigator (ADS), a health research team from the Nepal 
Development Society trained in NCD-related training, a gynecologist 
from a tertiary level hospital, and a nursing officer (focal person for 
cervical cancer screening, and prevention program of the study area), all 
of whom had experience in working with the government-run FCHV 
program. 

2.6. Interventions 

After the training, FCHVs visited the participants’ households in the 
intervention group to provide health education, and counsel women 
about cervical cancer screening using flip charts, and pamphlets. The 
intervention was delivered from 10 December 2019 to 9 December 
2020. One FCHV followed an average of 19 individuals (range, 6–28 
individuals) every four months over the following year. The FCHVs 
maintained mutual communication with the Auxiliary Nursing 

Midwives (ANM) at their affiliated government health facility (hospital/ 
health post/urban health centers) to arrange Visual Inspection with 
Acetic acid (VIA) for the participants. A field supervisor was responsible 
for supervising all 16 FCHVs. A supervision checklist (Fig. 3. Supplement 
file) was used to track and update the knowledge, and skills of FCHVs. 
Furthermore, the field supervisor visited all the five health facilities (one 
25-bedded hospital, one health post, and three urban health care cen-
ters) in the intervention group to collect the referral slips, and confirm 
the participants’ screening attendance. FCHVs were reimbursed for 
transport costs and refreshments (US $5) during the training and each 
household visit. Participants in the control groups continued receiving 
‘usual care.’ Usual care means the current health education and pro-
motion practices for cervical cancer screening at the community level 
provided by the government health system. They did not receive further 
contact, information, or educational materials from FCHVs until the 12- 
month assessment. Participants in the control group were originally 
scheduled to receive the same intervention after the follow-up. How-
ever, training of FCHVs became difficult due to COVID situations. 
Therefore, female data enumerators (with a health professional back-
ground) provided services when circumstances allowed. 

2.7. Outcomes 

The primary outcome was the change in cervical cancer screening 
uptake (CCSU) from the baseline to the follow-up survey and we 
calculated the relative risk (RR) and 95 % confidence interval (CI), with 
a level of statistical significance set at P < 0.05. The secondary outcome 
was the change in the level of knowledge among women about cervical 
cancer screening and prevention. Median and interquartile range (IQR) 
of knowledge scores were calculated for intervention and control groups 
at both baseline and follow-up surveys. 

The correct responses to 14 questions (about knowledge of cervical 
cancer, signs, and symptoms of cervical cancer, risk factors, Human 
Papillomavirus (HPV), HPV vaccine, preventive measures, and 
screening combined to a total score of 36) measured the level of 

Fig. 1. CONSORT diagram for trial allocation, follow-up, and analysis.  
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knowledge. 

2.8. Statistical analysis 

The sample size was calculated by assuming a cervical cancer 
screening percent change of 10 % between the intervention, and control 
groups after 12 months of follow-up for participants with cervical cancer 
screening uptake of 2.8 % (Bruni et al., 2019). With an intraclass cor-
relation coefficient of 0.01, design effect of 1.5, average cluster size of 
41, and 90 % power, we determined that we would need 7 clusters with 
a sample size of 287 in each arm (Killip et al., 2004). Allowing for up to 
20 % loss to follow-up, the total sample size of 690 was fixed. Due to 
unequal cluster size, we had an unequal number of participants in the 
intervention (277), and control (413) groups with a total sample size of 
690. All quantitative analyses were performed in STATA version 16.1 
software (StataCorp, College Station, TX, USA). 

Baseline characteristics are summarized in numbers and percentages 
with a p-value for the chi2 test. The primary outcome of the study was 
analyzed using a per-protocol approach (primary analysis), including 
only participants who completed the follow-up survey with at least one 
home visit. To check the robustness of the results, we also conducted a 
secondary analysis with an intent-to-treat approach. The missing infor-
mation was imputed using the baseline information as the Last Obser-
vation Carried Forward (LOCF) method (Horiuchi et al., 2021). The 
intent-to-treat population consisted of all randomized participants who 
completed the baseline assessment, irrespective of the number of home 
visits received. We modeled CCSU at follow-up using mixed-effect 
multilevel logistic regression with a random intercept for clustering. 
The estimated intervention effect was controlled for age, literacy, 
ethnicity, and baseline screening. The estimated intervention effect size 
was reported as RR, and 95 % CI. The level of statistical significance was 
set at P < 0.05. 

2.9. Ethics 

The Ethical Review Board of the Nepal Health Research Council, 
Kathmandu, Nepal approved the study (Reg. no. 43/2019). All partici-
pants gave their written informed consent before enrollment in the 
surveys as per the Helsinki Declaration of ethical principles for medical 
research (World Medical Association, 2013). Fingerprints were obtained 
from the participants who were not able to read and write. Data enu-
merators read the consent form with the participants and verbally 
assured them that all the information provided would be kept strictly 
confidential, and used only for study purposes. 

2.10. Safety considerations 

The coronavirus (COVID-19) pandemic emerged shortly after the 
first round of home visits by FCHVs. The government imposed a 
nationwide lockdown (from 24 March to 26 December 2020) in an effort 
to curb the COVID-19 pandemic. Therefore, the FCHVs did not make any 
home visits during this period. FCHVs were insured for COVID-19 and 
were trained to follow precautionary measures before the second home 
visit. Standard preventive measures including wearing a facemask, 
maintaining hand hygiene, and observing social distance were followed 
to prevent transmission of coronavirus between FCHVs, field supervi-
sors, office staff, data enumerators, and study participants. 

3. Results 

Of 690 enrolled women, 646 women completed the trial. 254 women 
in the intervention group, and 392 women in the control group, 
participated in the follow-up survey. 23 women (34.8 % screened at 
baseline for cervical cancer) were lost to follow-up in the intervention 
group, and 21 (38.1 % screened at baseline for cervical cancer) in the 
control group (Fig. 1). Cervical cancer screening uptake information for 

7 women in the control group was missing. Therefore, 254 women in the 
intervention group and 385 women in the control group were included 
in the primary outcome analysis following per-protocol analysis. The 
intent-to-treat analysis was conducted among 690 enrolled women (277 
in the intervention group and 413 in the control group). Baseline 
characteristics of the women in the intervention and control groups are 
presented as per-protocol and intent-to-treat analyses (Table 1 & 2). 
CCSU increased from 42.5 %; 108/254 (baseline) to 73.2 %; 186/254 
(follow-up) in the intervention group, and from 45.2 %; 174/385 
(baseline) to 51.4 %; 198/385 (follow-up) in the control group. A total of 
53.4 % (78/146) women in the intervention group and 11.3 % (24/211) 
in the control group were screened for cervical cancer during the 12- 
month study period. 

3.1. Primary outcome 

The change in CCSU from the baseline to the 12-month follow-up 
survey in the intervention group was 30.7 % (95 %CI − 42 %, − 19 %) 
and in the control group was 6.2 % (95 %CI − 16 %, 4 %). The effect of 
the FCHV delivered intervention resulted in a 48 % increase in CCSU in 
the intervention group (RR, 1.48; 95 %CI 1.32, 1.66; P < 0.01) 
compared to the control group in the primary analysis (Table 3). The 
finding was similar to that of the secondary analysis (RR, 1.45; 95 %CI 
1.32, 1.60; P < 0.01), which included the participants who were not 

Table 1 
Baseline characteristics of the per-protocol sample.  

Characteristics Participants, No. (%) P- 
valuei  

Intervention 
group (n ¼ 254) 

Control 
group (n 
¼ 385)  

Cluster level, No.    
Wards 7 7  
Female community health workers 16 0  
Sociodemographic characteristics    
Age 30–34 years 21 (8.2) 25 (6.5) 0.64  

35–39 years 37 (14.6) 72 (18.7)   
40–44 years 52 (20.5) 81 (21.0)   
45–49 years 55 (21.7) 84 (21.8)   
50–54 years 41 (16.1) 64 (16.6)   
55–60 years 48 (18.9) 59 (15.4)  

Literacy Illiterate 12 (4.7) 27 (7.0) 0.24  
Literatea 242 (95.3) 358 (93.0)  

Marital status Unmarriedb 30 (11.8) 50 (13.0) 0.66  
Married 224 (88.2) 335 (87.0)  

Ethnicity Dalitc 32 (12.6) 63 (16.3) <0.01  
Disadvantaged 
janajatid 

30 (11.8) 70 (18.2)   

Relatively 
advantaged 
janajatie 

34 (13.4) 68 (17.7)   

Upper caste 
groupsf 

158 (62.2) 184 (47.8)  

Monthly 
household 
incomeg 

<US$ 256 153 (60.2) 242 (62.9) 0.51  

≥US$ 256 101 (39.8) 143 (37.1)  
CCSUh at 

baseline 
Yes 108 (42.5) 174 (45.2) 0.51  

No 146 (57.5) 211 (54.8)  

Note: aLiterate = (No formal education – can read and write, Primary, Second-
ary, Intermediate and equivalent, Graduate and equivalent); bUnmarried: (Un-
married, separated, divorced, widow); cDalit: (Bishwokarma, Gandarba, Pariyar, 
Sarki, Sunar); dDisadvantaged Janajati: (Kumal, Magar, Sherpa, Tamang); eRe-
latively Advantaged Janajati: (Gurung, Newar, Thakali); fUpper caste groups: 
(Brahmin, Chhetri, Sanyasi, Thakuri) (Bhandari et al., 2014); gMonthly house-
hold income [US$<256 (NPR 1 = 0.0085 USD, 27 September 2020): 30,121 
NPR (Nepal Rastra Bank, 2016)]; hCCSU – Cervical Cancer Screening Uptake; iP- 
value < 0.05, statistically significant. 
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followed up (Table 3). 

3.2. Secondary outcome 

The median knowledge score increased from 2 [Inter Quartile Range 
(IQR) 1–4] to 6 [IQR 3–9] in the intervention group, and 2 [IQR 1–5] to 
3 [IQR 2–5] in the control group after the 12-month intervention 
(Fig. 2). 

4. Discussion 

This community-based CRCT mobilizing FCHVs aimed to increase 
cervical cancer screening among women in a semi-urban area of 
Pokhara Metropolitan City, Nepal. Our study findings reported a sig-
nificant increase in CCSU from baseline to follow-up in the intervention 
group compared to the control group. 

In LMICs where the lack of knowledge of cervical cancer is one of the 
major barriers to screening, (Darj et al., 2019; Greibe Andersen et al., 
2020) education interventions are feasible, and effective in increasing 
screening uptake for cervical cancer (Abiodun et al., 2014; Daryani 
et al., 2016). Similarly, a CHWs-delivered house-to-house education 
intervention was associated with a significant increase in cervical cancer 
screening uptake among Nigerian women (Chigbu et al., 2017). Studies 
have reported that CHWs have a potentially useful role in promoting the 
importance of cervical cancer screening, and follow-up through educa-
tion outreach initiatives (Ghahremani et al., 2016; Tum et al., 2013). 

Our study reported a threefold increase in average knowledge score 
in the intervention group after the 12-month intervention. Similar to our 
findings, a community-based quasi-experimental study from Iran re-
ported that health education based on the Health Belief Model enhanced 
women’s knowledge and increased screening participation in the 
intervention group (Shojaeizadeh et al., 2011). Previous studies have 
reported that education programs for cervical cancer screening have 
been effective in improving the knowledge regarding cervical cancer 
(Mary & D’Sa, 2014; Shakya et al., 2016). However, various other 
barriers (sociocultural barriers, service providers’ behavior, geograph-
ical challenges, and limited finances) to screening call for an organized 
programme targeting eligible Nepalese women to screen for cervical 
cancer every five years (Darj et al., 2019; Family Health Services, 2017; 
Greibe Andersen et al., 2020; Shrestha et al., 2021). 

The participants in our intervention group received FCHV-delivered, 
face-to-face individual counseling for cervical cancer screening during 
home visits. FCHVs performed a key role to liaise, and refer participants 
for VIA screening at government health facilities in the study area. The 
intervention was designed using a standardized training package, with a 
culturally appropriate tailored message and basic healthcare tasks that 
have important future implications (Shrestha et al., 2021). Therefore, 
there is a potential to test the intervention in similar settings in other 
parts of the country. Furthermore, training materials may be improvised 
using locally developed pictograms and translated into specific ethnic 
languages in future projects for nationwide expansions. 

The WHO has advocated for the deployment of CHWs as a key 
strategy to reach the most marginalized populations to achieve Uni-
versal Health Coverage and reduce health inequities, especially in LMICs 
(Tulenko et al., 2013; World Health Organization, 2018b). In Nepal, 
FCHVs are the CHWs who are local community women from various 
ethnic groups. Because of their geographic and cultural proximity to the 
populations they serve, FCHVs are described as the liaison between 
health services and communities, uniquely positioned to extend care to 
poor, hard-to-access, and underserved groups that fall beyond the reach 
of institution-based services (Family Health Division, 2010a). In Nepal, 
FCHVs have proven their contribution to the improvement of maternal 
and child health (Family Health Division, 2010a). Similarly, 
community-based intervention mobilizing FCHVs with appropriate 
training has been proven cost-effective in reducing hypertension in 
Nepal (Krishnan et al., 2019). Engaging CHWs have been reported to 

Table 2 
Baseline characteristics of the intent-to-treat sample.  

Characteristics Participants, No. (%) P- 
valuei  

Intervention 
group (n ¼ 277) 

Control 
group (n 
¼ 413)  

Cluster level, No.    
Wards 7 7  
Female community health workers 16 0  
Sociodemographic characteristics    
Age 30–34 years 22 (7.9) 28 (6.8) 0.87  

35–39 years 42 (15.2) 74 (17.9)   
40–44 years 56 (20.2) 87 (21.1)   
45–49 years 58 (20.9) 88 (21.3)   
50–54 years 47 (17.0) 70 (16.9)   
55–60 years 52 (18.8) 66 (16.0)  

Literacy Illiterate 14 (5.1) 28 (6.8) 0.35  
Literatea 263 (94.9) 385 (93.2)  

Marital status Unmarriedb 36 (13.0) 57 (13.8) 0.76  
Married 241 (87.0) 356 (86.2)  

Ethnicity Dalitc 36 (13.0) 67 (16.2) 0.01  
Disadvantaged 
janajatid 

36 (13.0) 77 (18.6)   

Relatively 
advantaged 
janajatie 

39 (14.1) 73 (17.7)   

Upper caste 
groupsf 

166 (59.9) 196 (47.5)  

Monthly 
household 
incomeg 

<US$ 256 168 (60.6) 260 (62.9) 0.54  

≥US$ 256 109 (39.4) 153 (37.1)  
CCSUh at 

baseline 
Yes 116 (41.9) 182 (44.1) 0.57  

No 161 (58.1) 231 (55.9)  

Note: aLiterate = (No formal education – can read and write, Primary, Second-
ary, Intermediate and equivalent, Graduate and equivalent); bUnmarried: (Un-
married, separated, divorced, widow); cDalit: (Bishwokarma, Gandarba, Pariyar, 
Sarki, Sunar); dDisadvantaged Janajati: (Kumal, Magar, Sherpa, Tamang); eRe-
latively Advantaged Janajati: (Gurung, Newar, Thakali); fUpper caste groups: 
(Brahmin, Chhetri, Sanyasi, Thakuri) (Bhandari et al., 2014); gMonthly house-
hold income [US$<256 (NPR 1 = 0.0085 USD, 27 September 2020): 30,121 
NPR (Nepal Rastra Bank, 2016)]; hCCSU – Cervical Cancer Screening Uptake; iP- 
value < 0.05, statistically significant. 

Table 3 
Primary outcome.  

Primary 
analysis 

Intervention Control Intervention effect 
size RRc (95 % CId) 

P- 
valuee 

CCSUa at 
baseline 

108/254 (42.5) 174/385 
(45.2)   

CCSUa at 
Follow-up 

186/254 (73.2) 198/385 
(51.4) 

1.48 (1.32, 1.66) < 0.01 

Change (95 % 
CId) 

30.7 % (-42 %, 
− 19 %) 

6.2 % (-16 
%, 4 %)    

Secondary 
analysis     

CCSUa at 
Follow-up 
LOCFb 

194/277 (70.0) 206/413 
(49.9) 

1.45 (1.32, 1.60) < 0.01 

Note: aCCSU: Cervical Cancer Screening Uptake; bLOCF: Last Observation Car-
ried Forward; The intervention effect size is shown as dRelative Risk (RR), and 
95 % dCI (Confidence interval). The estimated intervention effect was controlled 
for age, literacy, ethnicity, and baseline screening. eP-value < 0.05, statistically 
significant. P-value was calculated from mixed-effect logistic regression analyses 
with a random intercept for clusters. 
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reduce loss to follow-up in cervical cancer screening in a South African 
cervical cancer screening study (Goldhaber-Fiebert et al., 2005). Addi-
tionally, identifying spending levels of CHWs visits to achieve adherence 
to cervical cancer screening was suggested to be useful for program 
planning (Goldhaber-Fiebert et al., 2009). Therefore, training FCHVs on 
cervical cancer could be a cost-effective intervention to pave the way to 
increase the national CCSU coverage, which could reduce cervical can-
cer incidence in Nepal. However, studies have also reported that there 
may be an increase in the workload on FCHVs, and the risk of over- 
burdening them, as well as an increase in the need for human re-
sources to monitor, and train FCHVs (Khatri et al., 2017; Panday et al., 
2017). There is a necessity of assessing the effect of adding components 
to address non-communicable diseases including cervical cancer to 
FCHV’s current duties. 

FCHVs demonstrated dedication to health promotion even during the 
COVID-19 pandemic following precautionary measures. However, they 
did not make any home visits during the lockdown period. Similarly, 
cervical cancer screening services were halted at the local health facility 
during the lockdown period, which may have prevented women from 
screening. 

Our study findings provide important evidence to support the inte-
gration of an FCHV-delivered intervention with the existing screening 
guideline to increase cervical cancer screening uptake in Nepal, to be in 
line with the global strategy to eliminate cervical cancer (Family Health 
Division, 2010b; Family Health Services, 2017; World Health Organi-
zation, 2020). Although Nepal has a national guideline for cervical 
cancer screening, the current health education and promotion practices 
for cervical cancer screening at the community level provided by the 
government health system are still limited in implementation. Addi-
tionally, the number of FCHVs required to provide individual-oriented 
intervention could be a challenge to scale up the intervention at the 
national level. Community-based self-sample collection for HPV testing 
followed by treatment for HPV-positive women has the potential to be 
an effective and cost-effective screening strategy (Mezei et al., 2018). 
FCHVs could assist in promoting HPV test as a self-sample collection that 
could be an additional method to be integrated along with this model for 
cervical cancer prevention (Arrossi et al., 2015; Gök et al., 2010; 
Johnson et al., 2014). 

4.1. Strengths and limitations 

This intervention study was tested in a cluster-randomized 
controlled trial, which is a strong study design where there are prac-
tical difficulties in randomizing at the individual level. The risk of 
contamination was also minimized by the cluster design, whereby the 
intervention and control clusters were geographically separated and the 
chance of intervention cluster participants regularly meeting control 
cluster participants was negligible. FCHVs were instructed not to relay 
information about the study to other than the ones who were assigned. 
However, we cannot exclusively deny the risk of exchanging informa-
tion between FCHVs from intervention and control groups. As the allo-
cated clusters were from one area, the generalizability of the obtained 
findings may be limited. 

5. Conclusions 

This CRCT reported a significant increase in cervical cancer 
screening uptake among women in the intervention group compared to 
the control group, and proved effective. The findings of this trial suggest 
that an FCHV-delivered education intervention has a strong potential in 
increasing cervical cancer screening uptake and can be expanded to 
similar settings elsewhere. 
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