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Abstract

Obijective: To characterize the efficiency of screening through high-volume community health
campaigns (CHCs) by comparing the costs and population reach and identify factors associated
with gains in efficiency. Access to effective cervical cancer screening remains limited in low-
resource settings, especially in rural areas. Periodic CHCs are a novel method of offering
screening for HPV at lower costs and higher population coverage than health facilities.

Methods: A micro-costing study was conducted within a cervical cancer screening trial to
measure efficiency (cost per woman screened) and population uptake of HPV-based screening
offered through CHCs in Migori County, Kenya between January and September 2016. Regression
analysis assessed relationships between population size and efficiency. Structured observations
and qualitative interviews identified implementation factors that affected efficiency in individual
campaigns.

Results: Communities screening through CHCs had costs per woman screened ranging from
US $22.06 to $30.21. Efficiency was directly correlated to overall numbers of women screened,
but not to proportion of population screened. Modifiable factors that acted as context-specific
facilitators and barriers with a potential impact on efficiency were identified.

Conclusion: There was substantial variation in efficiency among CHCs. Cultural factors,
health beliefs, and poor coordination among implementation partners as potential key barriers
to screening uptake were identified.
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1 INTRODUCTION

Cervical cancer is the fourth most common cancer in the world and the most common
among women in sub-Saharan Africa [1]. East Africa has especially high risk, affecting

an estimated 40.1 per 100 000 women annually [2]. Cervical cancer is highly preventable
through early detection and treatment. Cytologic screening resulted in major declines in
cervical cancer mortality in high-income countries over the past half century. However, most
low-income countries still lack effective screening programs, resulting in almost no change
in incidence of cervical cancer or rates of mortality over the same time period [3-5].

Screening based on HPV is now the primary WHO-recommended screening strategy

for low-resource settings, but widespread implementation is hampered by expense and
availability [3]. Technologies such as careHPV™ and HPVExpert™, testing systems
developed for use in resource-constrained settings at lower costs, may expand availability
[6, 7]. Further, self-sampling for HPV has been found to be accurate and preferred over
clinician sampling, and may also raise access to screening and reduce costs [6, 8, 9]. A
cost-effectiveness study comparing strategies for cervical cancer screening across five low-
and middle-income countries found that strategies requiring fewer visits were also more
efficient [10].

The community-based health fair, or community health campaigns (CHCs), is an effective
and cost-effective strategy to deliver screening and preventive health services in low-
resource contexts [11, 12]. CHCs may similarly be an effective strategy to deliver cervical
cancer screening rates in high-burden communities because of high capacity and proximity
to residential areas.

The aim of the present study was to examine cervical cancer screening uptake and costs
through CHCs as compared with clinics, as well as contextual factors that may have
contributed to differences in efficiency between CHCs. Practical suggestions on modifiable
factors were offered that may increase efficiency of cervical cancer screening in low-
resource settings.

2 METHODS

Between January and November 2016, A cluster-randomized trial was implemented in 12
communities in western Kenya, comparing uptake of HPV-based cervical cancer screening
in two study arms: CHCs and government health clinics (six communities each). In each
community, CHCs were held in approximately 10 villages over 2 weeks after 2 weeks

of intensive mobilization. Women self-collected specimens for HPV testing, which was
done using the careHPV system. Throughout the study, quantitative data was collected on
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campaign costs and the number of women screened, along with observational data on factors
that may have facilitated or impeded uptake of screening.

Data collection

Analysis

The number of women in each community in the target age range for screening (25-65
years) was obtained from health facilities census levels, confirmed by individual community
health volunteer (CHV) household enumeration.

Costing data were collected in each community. Micro-costing techniques were used, as
described in previous reports [13, 14]. In brief, all resources used were enumerated, whether
fully paid, donated, or subsidized, and then multiplied by the unit price paid or from market
quotes, adding up to estimate total unit costs per woman screened. Time and motion studies
were also conducted to quantify patient and provider activities and thus quantify effort levels
for costing. As previously reported, CHCs were found to be more efficient, mainly due to
higher personnel costs in health facilities [13].

Observational data on factors impacting success of the campaign were collected through
structured surveys augmented with field notes and semi-structured interviews. The
observation surveys consisted of questions about the general impact of different activities
on the flow of CHCs, mid-course adjustments in the implementation of CHCs, changes

in staffing patterns, participants’ attitudes or any unusual reactions to screening, and the
number of participants who left before completing screening including reasons for not
completing screening. Detailed field notes were taken to record what was heard and seen.
The field notes recorded the date and location, any other relevant contextual information,
and were written in a narrative style. Qualitative semi-structured interviews were also
conducted with the CHC lead. The guides for the semi-structured interview consisted of
open-ended questions with specific inquiry on the facilitators for successful implementation
of CHCs, problems encountered during the CHCs, and action plan for improving on the next
CHCs.

Ethical approval was obtained from Duke University Institutional Review Board, the Kenya
Medical Research Institute Scientific and Ethical Review Unit, and the University of
California, San Francisco Committee for Human Research. Informed consent was obtained
from women before screening, and from all participants in structured or semi-structured
interviews.

Efficiency across the six CHCs was compared using descriptive statistics and bivariate
analysis. Sources were identified within each campaign that contributed to the greatest costs
(capital goods, personnel, recurrent goods and services) overall and sought explanations

for outlying values. Two multiple linear regression models were developed to look at the
correlation between cost per woman screened and (1) overall number of women screened

as well as (2) the proportion of women screened, controlling for community size in

both models. The regression models controlled for clustering within communities. Finally,
qualitative observational data were used to investigate contextual factors that may have
influenced efficiency.
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Descriptive analyses were performed in Excel (Microsoft, Seattle, WA, USA) and regression
analysis was performed using Stata V15 (College Station, TX, USA).

3 RESULTS

A total of 2898 women received HPV-based cervical cancer screening in CHCs. Detailed
results comparing CHC screening and treatment costs and uptake are presented elsewhere,
and showed the main driver of the difference in efficiency was personnel time in the health
facilities [13-15]. The cost per woman screened across the six CHCs ranged from US
$22.06 to $30.21 (Table 1). Most costs were fixed across CHCs, including tents, vehicles,
data collection tools, and careHPV machine, so variations in costs and efficiency were
mostly attributable to differences in personnel numbers. Screening costs were in the range
of $15.51-$21.95. The personnel costs for each woman reached during the screening phase
among CHCs were in the range of $4.80-$9.00, including the compensation for CHVs of
3000 Kenyan Shillings ($30.00) per CHC. The compensation rates of personnel did not
change across CHCs, although overall staff numbers were in the range of 9-11 per CHC,
the ratio of higher-paid research assistants to CHVs ranged from 11:0 to 6:4. Likewisg, the
unit cost of capital goods did not change for different CHC communities. Variation in the
cost of recurrent goods ($8.09-$8.82 per woman during the screening phase) was attributed
to the observed differences in fuel costs, due to distance traveled to different CHCs, and the
number of supplies required for screening. The cost of notifications varied because of the
differences in notification options (texts, calls, and home visits) selected at each CHC.

Outliers included recurrent costs in one community (Nyamanga) that were attributable to
fuel costs, as this was the farthest site from Migori, and personnel costs in the community
with the lowest uptake of screening (Ongito). The range of notification costs was not as wide
($3.63-$4.82) and was driven by communities with higher numbers of women preferring
home visits over phone call-based strategies.

There was a significant relationship between greater efficiency and higher numbers of
women screened (Fig. 1). The relationship between proportion of the population screened
and efficiency was not significant (P=0.108). In a multivariate regression model controlling
for overall community size and proportion of population reached, the relationship between
efficiency and absolute screening uptake remained significant (=$0.03/woman, 95%
confidence interval [CI] —0.01 to 0.04).

Common facilitators across CHCs included door-to-door mobilization, key stakeholder
engagement, logistics and technical support, and adequate staffing (Table 2). Use of a
public address system was a facilitator in the more efficient campaigns. Scheduling of
campaigns during non-harvest seasons was noted as a facilitator, but not necessarily

seen in high-efficiency CHCs. Although conflict with market days was perceived as a
barrier, the campaigns in which this occurred had the highest efficiency. The community
with the lowest uptake and efficiency had two major barriers: religious beliefs and prior
negative experiences with screening. Elucidation of these facilitators and barriers allowed
for the development of proposed, context-specific solutions, including changing the timing
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of campaigns, pre-campaign community engagement, and broader Ministry of Health
coordination among partners.

4 DISCUSSION

The aim of the present study was to contextualize prior findings that HPV-based cervical
cancer screening in CHCs both costs less per participant and yields higher rates of screening
than screening offered in health facilities in order to further inform the design of cervical
cancer screening programs conducted in rural areas of Kenya or similar countries. It was
found that within this overall lower cost strategy of CHC-based screening, efficiency is
most closely correlated with the absolute numbers of women screening in both large and
small villages. Further, common and unique modifiable contextual factors were identified
that seem to correlate with screening uptake and, therefore, efficiency. These findings

offer concrete factors that can support the implementation of more successful screening
campaigns, bolstering the promising evidence to suggest that the efficiency of a CHC-based
screening program increases with increasing coverage, regardless of community size or
proportion of women reached.

The study design facilitated identification of key characteristics that can be modified in
partnership with the Ministry of Health, local program planners, and CHVSs to increase

the efficiency of cervical cancer screening in these settings. The low uptake associated

with religious beliefs and prior negative experiences with speculum-based screening is

an important observation and will push specific activities, such as earlier and broader
engagement with religious leaders and improved communication with other partners
offering screening services, ideally coordinated through the Ministry of Health for maximal
sustainability. The positive impact of coordination with partners offering related health
services was seen in the community with highest efficiency, where cervical cancer screening
was integrated with other reproductive health services. Educational content will also be
revised for specific situations where personal beliefs and prior healthcare experiences may
negatively impact uptake of screening. While other identified factors may not have been
correlated with efficiency, attempts will be made to address observed barriers, such as
conflicts with market days and planning CHCs around farming or fishing activities in
agricultural settings.

The detailed components of the individual costs of HPV-based screening will also be helpful
in determining the program expenses if HPV testing would be integrated into other health
services. While the CHC costs had significant variation based on uptake of screening,
mainly driven by personnel, the actual cost of HPV testing did not have significant variation,
staying within a narrow range of $8.11-$8.82, after the initial capital investment in the
testing equipment. Programs that have the capacity to integrate screening for cervical

cancer with other health services, leveraging personnel and mobilization costs, can use these
estimates to determine the additive costs of HPV testing.

While this study identifies context-specific factors that correlate with efficiency of cervical
cancer screening through CHCs, there are several limitations. First, the present study
can only speculate on the causal relationship between contextual differences and changes

Int J Gynaecol Obstet. Author manuscript; available in PMC 2022 July 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Huchko et al. Page 6

in efficiency. The nature of these factors would make a prospective study with random
assignment of factors impractical. Second, while rigorous micro-costing techniques were
employed to capture the variation in implementation for each campaign in order to provide
a range of estimated costs and efficiencies, the present study certainly cannot capture all of
the intangibles that a campaign tailored to the specific needs of the target community would
require, and therefore, cost.

Cost-effectiveness of this phase was not examined, but the greater efficiency is likely

to reduce net cost per cervical cancer case or death averted. Treatment rates among
HPV-positive women in Phase 1 were incredibly low. The present study will use similar
methods to identify and modify gaps in implementation to increase uptake of treatment in
Phase 2. A cost-effectiveness analysis of the full scope of services will be conducted. The
lessons presented here suggest that while screening for cervical cancer in CHCs is more
efficient than screening within health facilities, there is wide variation in uptake of screening
and efficiency among communities offering CHC-based screening, which may be due to
modifiable gaps in implementation. Structured observations of this screening experience
helped to identify and address factors that had a negative impact on screening and replicate
strategies from more successful communities. It is recommended that programs in novel
settings such as this use similar strategies for evaluation.
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Synopsis

Community-health campaigns were an effective and efficient strategy to offer HPV-based
cervical cancer screening using self-collected specimens in Kenya.
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Table 1.

Cost estimations, in 2016 USD, by phase and type of cost, per woman screened with self-collected HPV in
CHCs in six communities in western Kenya in 2016.

CHC community

Oyani | Ongito | Nyarongi | Nyamanga | Obware | Agenga
Outreach
Capital goods a $0.51 $0.92 $0.67 $0.72 $0.64 $0.53
Personnel b $2.00 $3.18 $2.32 $2.26 $1.66 $1.18
Recurrent goods c $0.01 $0.02 $0.02 $0.56 $0.24 $0.25
Services ad $0.32 $0.51 $0.35 $0.40 $0.43 $1.01
Outreach subtotal $2.84 | $4.63 $3.36 $3.94 $2.97 $2.97
Screening
Capital goods $1.18 $1.82 $1.38 $1.47 $1.59 $1.15
Personnel $5.09 $9.00 $7.72 $6.40 $4.91 $4.80
Recurrent goods $8.11 $8.82 $8.42 $8.70 $8.21 $8.09
Services $2.36 $2.31 $1.16 $1.48 $1.30 $1.46
Screening subtotal $16.74 | $21.95 | $18.69 $18.05 $16.02 $15.51
Notification
Capital goods $0.51 $0.92 $0.67 $0.72 $0.64 $0.53
Personnel $3.47 $2.17 $3.47 $3.28 $3.66 $2.78
Recurrent goods $0.08 $0.02 $0.08 $0.07 $0.04 $0.05
Services $0.33 $0.51 $0.12 $0.13 $0.48 $0.22
Notification subtotal $4.40 $3.63 $4.34 $4.21 $4.82 $3.58
Women screened 601 337 461 430 483 586
Total cost per woman screened | $23.98 | $30.21 | $26.39 $26.21 $23.81 $22.06

Abbreviation: CHC, community health campaign; USD, US dollar.

aCapital goods are items with more than 1 year of useful life and cost more than $250. They require an initial outlay but can then be used over a
number of years, e.g. vehicles for transportation, tents for CHCs, and the careHPV test system.

Personnel are paid and unpaid staff who provide cervical cancer screening and prevention services. The value of unpaid volunteers was estimated
using the market wage of staff serving similar functions.

Recurrent goods are items typically consumed within 1 year as well as longer-lived resources costing under $250 (e.g. office supplies).

Services are contracted support activities, e.g. consultant fees, IT support, utilities, and vehicle maintenance.
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