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Abstract

Objective

To identify health systems-level barriers to treatment for women who screened positive for
high-risk human papillomavirus (hrHPV) in a cervical cancer prevention program in Kenya.

Methods

In a trial of implementation strategies for hrHPV-based cervical cancer screening in western
Kenya in 2018-2019, women underwent hrHPV testing offered through community health
campaigns, and women who tested positive were referred to government health facilities for
cryotherapy. The current analysis draws on treatment data from this trial, as well as two
observational studies that were conducted: 1) periodic assessments of the treatment sites
to ascertain availability of resources for treatment and 2) surveys with treatment providers to
elicit their views on barriers to care. Bivariate analyses were performed for the site assess-
ment data, and the provider survey data were analyzed descriptively.

Results

Seventeen site assessments were performed across three treatment sites. All three sites
reported instances of supply stockouts, two sites reported treatment delays due to lack of
supplies, and two sites reported treatment delays due to provider factors. Of the 16 provid-
ers surveyed, ten (67%) perceived lack of knowledge of HPV and cervical cancer as the
main barrier in women’s decision to get treated, and seven (47%) perceived financial barri-
ers for transportation and childcare as the main barrier to accessing treatment. Eight (50%)
endorsed that providing treatment free of cost was the greatest facilitator of treatment.

Conclusion

Patient education and financial support to reach treatment are potential areas for interven-
tion to increase rates of hrHPV+ women presenting for treatment. It is also essential to
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eliminate barriers that prevent treatment of women who present, including ensuring ade-
quate supplies and staff for treatment.

Introduction

In East Africa, cervical cancer is the most common cancer among women. This region has the
highest incidence of and mortality from cervical cancer in the world; age-adjusted mortality
was estimated at 16 in 100,000 in East Africa in 2018 compared to 1 per 100,000 in North
America [1]. Cervical cancer prevention begins with screening, and in Kenya, screening cover-
age is only 3.5% [2]. Screening alternatives to cytology are recommended for low-resource set-
tings, and the most effective of these at reducing cervical cancer mortality is testing for high-
risk human papillomavirus (hrHPV) [3, 4]. To be effective, hrHPV testing must be part of a
cervical cancer prevention cascade that includes education, screening, communication of
results, and linkage to treatment.

As hrHPV testing is relatively new in low- and middle-income countries such as Kenya,
there is limited data on barriers to women’s completion of a cervical cancer prevention cascade
after screening. Barriers may arise at the steps of deciding to get treated, navigating the treat-
ment process, and receiving treatment. Research by Geng et al on loss-to-follow-up among
HIV patients in East Africa has identified structural barriers (e.g. transportation), clinic-based
barriers (e.g. wait time), and psychosocial barriers (e.g. stigma) as contributing factors [5, 6].
We have previously reported on patient factors associated with whether women who screened
hrHPV+ presented for treatment [7]. The aim of the current research was to identify health
systems-level barriers to treatment, including both structural and clinic-based barriers.

Materials and methods

The current research was nested within a two-phase cluster-randomized trial of implementa-
tion strategies for cervical cancer prevention in Migori County in western Kenya (registered at
ClinicalTrials.gov, identifier NCT02124252, https://clinicaltrials.gov/ct2/show/NCT02124252?
term=NCT02124252&rank=1; protocol available at https://dx.doi.org/10.17504/protocols.io.
6s5heg6) [8]. Recommendations by the World Health Organization were the basis for the
screening protocol, and the implementation strategies were informed by previous work in the
region [9]. It was the first protocol in Kenya to incorporate hrHPV testing as part of screening
through government health facilities.

Screening for hrHPV with self-collected specimens was offered at community health cam-
paigns (CHCs) to women in Migori County who were eligible for cervical cancer screening
based on the Kenya Ministry of Health’s guidelines, i.e. women aged 25-65 years [10]. CHCs
were conducted sequentially in six rural communities in Migori County, each operating for
two weeks between February and October 2018. The communities were Lwanda, Olasi, Kituka,
Kabuto, Osingo, and Ogwedhi. In the weeks preceding the CHCs, study staff met with com-
munity leaders and used poster, leaflet, and radio advertising to publicize the dates and activi-
ties of the CHCs. In order to reach the entire community, each campaign moved to multiple
sites over its two-week period, with approximately four days at each site. Given this recruit-
ment strategy, the women who registered at the CHCs and enrolled in the study can be consid-
ered representative of the women in the six target communities. At the campaigns, women
self-swabbed for hrHPV after receiving education about HPV and cervical cancer. Women
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were notified of their hrHPV results and given follow-up instructions by either text message,
phone call, or home visit, according to their preference.

Women who tested positive for hrHPV were referred for treatment at one of four govern-
ment health facilities—-Macalder Sub-county Hospital, Migori County Referral Hospital, Kar-
ungu Sub-county Hospital, or Ogwedhi Health Center-based on proximity to their
community. Treatment was offered for each community starting two weeks after its CHC.
Since data collection concluded on February 14, 2019, the treatment periods varied in length
from 51 weeks for the first community to 21 weeks for the last community. Unless contraindi-
cated by pregnancy, menses, or cervical exam, women were treated by a clinical officer or
nurse with cryotherapy, which is an effective, low-cost treatment modality well-suited to low-
resource settings [11]. Women with cervical lesions not amenable to cryotherapy or suspicious
for cancer were referred to a gynecologist at Migori County Referral Hospital.

Women who presented for treatment completed a questionnaire prior to final eligibility for
treatment that day (see S1 File for questionnaire). Questionnaires were verbally administered
by research assistants, community health volunteers, nurses, or clinical officers. For the cur-
rent research, the data that were used from patient questionnaires regarded wait time and
roundtrip transportation costs. Wait time was defined as the amount of time from patient-
reported arrival at the facility until provider-recorded intake time. These variables, along with
treatment rates, were compared across the four treatment sites using Kruskal-Wallis rank tests.
All data from patient questionnaires, site assessments, and provider surveys were entered
directly into tablets using ODK Collect (docs.opendatakit.org). All statistical analyses were
performed using STATA/SE 16.0, and a two-sided p-value <0.05 was considered significant.

During each site’s treatment period, site assessments were performed periodically, with a
goal of every two weeks (see S2 File for assessment tool). The questions were posed verbally by
aresearch assistant to a healthcare provider involved with the study, who was not necessarily
the same person across all assessments at a given site. An expanded set of questions was asked
at the first (baseline) assessment at each site, and an abbreviated set assessing factors that could
change over time was asked at subsequent assessments. The cryotherapy supplies inventoried
at each site assessment consisted of gloves, acetic acid, specula, lights, cotton swabs, mackin-
toshes (non-disposable plastic sheets), cryoprobes, and gas. In addition, the healthcare pro-
vider was queried as to whether treatment had been delayed in the last week due to lack of any
of the abovementioned supplies. The percentage of expected providers present was the number
of clinical officers and nurses present divided by the number expected that day. Site assessment
variables were compared across the three treatment sites that had at least two site assessments
(the fourth, Ogwedhi Health Center, was excluded because it had only one site assessment).
Categorical variables were compared using Fisher’s exact tests, and numerical variables were
compared using Kruskal-Wallis rank tests.

Surveys were conducted with providers from the treatment sites who were involved in
counseling and/or providing treatment for hrHPV+ women (see S3 File for survey tool). All
providers who could be identified were approached and asked to participate. Those who pro-
vided informed consent were surveyed verbally by a research assistant at least two weeks after
treatment started at their site. Survey questions were in yes/no or multiple-choice format, and
data were entered directly into tablets. In order to capture comments that providers made
besides their responses to questions, the survey sessions were also audio-recorded on the tablets.

No power calculations were performed. For the participant analysis, a power calculation
was not performed since we were working with data from a larger study. For the site assess-
ments, power calculations were not performed because there were so many variables involved.
Finally, for the provider surveys, power calculations were not performed since the data were
only analyzed descriptively.
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This study was approved by the Duke Institutional Review Board (protocol # Pro00077442)
and the Scientific and Ethics Review Unit of the Kenya Medical Research Institute (protocol #
2918). Women participating in the hrHPV screening and treatment protocol provided written
informed consent at the time of screening and verbal affirmation at each follow-up encounter.
For women with lower literacy levels, consent was confirmed with a fingerprint. Informed
consent was not necessary for the site assessments since they were considered quality improve-
ment initiatives. Providers who participated in surveys provided written informed consent.

Results

The flow diagram for the patient component of this study has been published elsewhere [7]
and is included here as a supporting file (S1 Fig). Demographic information on the partici-
pants can also be found in a supporting file (S1 Table). Of 505 hrHPV+ women notified of
their results, 266 (53%) presented for treatment. Of those who presented for treatment, 236
(89%) were treated: 229 (97%) at their first visit and seven (3%) at their second visit. Thirty
women (11%) of the 266 who presented were not treated for the following reasons: 15 (6%)
due to gas outage, six (2%) due to pregnancy, five (2%) due to concern for cervical cancer, and
four (2%) due to an unknown or other reason.

The percentage of notified hrHPV+ women in the catchment area who were treated varied
significantly across the treatment sites (Table 1), ranging from 39% to 61% (p = 0.03). The sites
did not differ significantly in rates of women presenting from within their catchment area.
The site with the highest treatment rate, Migori County Referral Hospital, had the lowest
median transportation cost reported by participants (1.20 USD compared to 3.00 USD for the
most expensive site) and the second shortest median wait time (56 minutes compared to 116
minutes for the site with the longest wait).

Data from the site assessments are presented in Table 2. Site assessments were conducted at
intervals averaging eight weeks. There were no statistical differences in site assessment metrics
across the three sites included in the analysis. All three sites reported supply stockouts, two
sites reported treatment delay due to lack of supplies, and two sites reported treatment delay
due to provider factors. All sites had markedly fewer providers present than expected.

Surveys were conducted with five providers at Macalder, four at Ogwedhi, four at Migori,
and three at Karungu, for a total of 16. One additional provider declined to participate, for a
participation rate of 94%. Eighty-eight percent, 69%, and 88% of providers respectively agreed

Table 1. Treatment statistics across four treatment sites in Migori County, Kenya.

Characteristic

Treatment period, in weeks
Notified hrHPV+ women (N)

Women who presented (% of notified
hrHPV+ women)

Women who got treated (% of notified
hrHPV+ women)

Median wait time, in minutes (IQR)

Median transportation cost, in US dollars

(IQR)

* Statistically significant

Overall Macalder Sub-county | Ogwedhi Health Migori County Referral |Karungu Sub-county | p-

Hospital Center Hospital Hospital value
51 36 30 21
505 224 59 72 150
266 (53%) | 114 (51%) 26 (44%) 47 (65%) 79 (53%) 0.09
236 (47%) | 96 (43%) 23 (39%) 44 (61%) 73 (49%) 0.03*
67(17- 68 (16-124) 41 (5-124) 56 (30-120) 116 (34-180) 0.04*
143)
2.0 (1.4- 3.0 (2.0-5.0) 1.8 (1.4-4.0) 1.2 (1.0-2.0) 3.0 (1.4-3.0) 0.00*
4.0)

Abbreviations: hrHPV = high-risk human papillomavirus, IQR = interquartile range

https://doi.org/10.1371/journal.pone.0235264.t001
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Table 2. Periodic assessments of four government hospitals providing cryotherapy in Migori County, Kenya (n = number of site assessments).

Finding Macalder Sub-county Migori County Referral Karungu Sub-county p-
Hospital n = 8* Hospital n = 5* Hospital n = 4* value

Patients turned away per week 0 (0-1.5) 0 (0-0) 0 (0-0) 0.69

Unscheduled facility closure days in the past week 0 (0-0) 0 (0-0) 0 (0-0) 1.00

Lack of supplies

At least one supply stocked out 4 (50%) 3 (60%) 1 (25%) 0.69

Treatment delay due to lack of supplies occurred at least once | 3 (38%) 0 (0%) 1 (25%) 0.29

in the past week

Cryotherapy machine lacked adequate gas in the past week 1(13%) 0 (0%) 0 (0%) 1.00

Lack of staff

Not enough staff to provide cryotherapy for all comers in the |1 (13%) 0 (0%) 0(0%) 1.00

past week

Treatment delay due to provider sick or busy occurred at least | 1 (13%) 2 (40%) 0 (0%) 0.39

once in the past week

Percentage of expected providers present per day 52% (47%-62%) 80% (57%-86%) 63% (53%-65%) 0.13
" Data expressed as median (interquartile range) or frequency (%)

https://doi.org/10.1371/journal.pone.0235264.t1002

that concern for cancer, encouragement from family/friends, and outreach from study staff
were factors motivating hrHPV+ patients to get treated. In terms of perceived patient facilita-
tors of treatment, the options selected by providers are presented in Table 3. The top facilitator,
according to providers, was providing treatment at no cost. The most important reported chal-
lenge in providing cryotherapy was workload from other patients, with the second being lack
of working cryotherapy machine or gas. No providers endorsed daily challenges preventing
provision of cryotherapy, but 20% endorsed them weekly, 33% two or three times a month,
33% once a month, and 13% never.

In terms of barriers that hrHPV+ women face in deciding to get treated, the one most com-
monly selected was lack of knowledge of HPV and cervical cancer. For barriers that hrHPV
+ women face in accessing treatment once they have decided to get it, financial barriers were
most frequently selected. Lack of transportation and distance to treatment site-also chosen as
top barriers—are intertwined with financial barriers, as evidenced by this quotation from a pro-
vider during an interview: “Let’s say they come from a far distance, they are not able to pay
their transportation to the hospital.” Lack of partner support may also be linked to financial
barriers, as women may rely on their partners for money for transportation. For example, one
provider said, “When the partner is supportive, he will give you the fare to the facility.”

Discussion

In the cervical cancer prevention program described in this study, there was a large attrition
between notification of hrHPV+ status and presentation for treatment; in addition, a subset of
women who presented for treatment were turned away for reasons other than contraindica-
tions to cryotherapy treatment. In the current work, we identified a number of systems-level
barriers to help explain these high attrition rates.

Across all four treatment sites, the wait time for women seeking cryotherapy was substan-
tial. While the transportation costs may seem inexpensive and the differences in costs small,
they are not insignificant considering the average daily wage for an agricultural worker in
Kenya is 11.40 USD [12] and Migori County is one of the poorest counties in Kenya. The fact
that Migori County Referral Hospital had the lowest median transportation cost may have

PLOS ONE | https://doi.org/10.1371/journal.pone.0235264  July 13, 2020 5/9


https://doi.org/10.1371/journal.pone.0235264.t002
https://doi.org/10.1371/journal.pone.0235264

PLOS ONE

Systems-level barriers to treatment in a cervical cancer prevention program in Kenya

Table 3. Provider-identified facilitators, challenges for providers, and barriers for patients in provision of/access
to treatment for hrHPV+ patients (n = 16).

Facilitator, challenge, or barrier Providers selecting this option as most important (n,
%)
Facilitators of treatment
No cost for treatment 8 (50%)
Counseling from community health volunteers 3 (19%)
Understanding of where/how to get treatment 3 (19%)
Accessibility of treatment sites 1(6%)
Efficiency of treatment visits 1(6%)
Challenges in providing cryotherapy
Workload from other patients 6 (40%)
Cryotherapy machine or gas broken/unavailable 5 (33%)
Not enough providers 3 (20%)
Inadequate training for providers 1 (7%)
Barriers hrHPV+ women face in deciding to get treated
Lack of participant knowledge of hrHPV and cervical 10 (67%)
cancer
Partner not supportive 2 (13%)
Family not supportive 2 (13%)
Disbelief in the need for treatment 1(7%)
Barriers hrHPV+ women face in accessing treatment once they have decided to get it
Financial barriers 7 (47%)
Partner not supportive 3 (20%)
Family not supportive 2 (13%)
Lack of transportation 2 (13%)
Distance to treatment site 1(7%)

Abbreviations: hrHPV = high-risk human papillomavirus

https://doi.org/10.1371/journal.pone.0235264.t003

contributed to it having the highest treatment rate. This conjecture is supported by the empha-
sis in the provider survey data on financial and transportation barriers to treatment.

The data collected in the site assessments may underrepresent barriers to provision of cryo-
therapy. For example, at only two of 17 site assessments was it reported that women had been
turned away from treatment in the past week. However, based on patient report, 15 total
women were turned away during the treatment period, and it seems unlikely that all of them
were turned away in just two weeks. In addition, at only one site assessment was inadequate
gas for cryotherapy reported. In contrast, cryotherapy machine or gas broken/unavailable was
the second most commonly selected top challenge in providing cryotherapy in the provider
surveys. It may be the case that providers were more hesitant to reveal their centers’ limitations
at the site assessments—which were quality check-ins asking them to quantify barriers to care
specifically at their sites-than in the surveys, whose stated purpose was to elicit providers’
impressions about barriers to care more generally. Known challenges in the costs and availabil-
ity of cryotherapy have led to the development and endorsement by the WHO of thermal abla-
tion, an alternative treatment for cervical dysplasia that will potentially address some of these
challenges [13, 14].

The barriers identified in this study overlap with barriers reported in other studies of cervi-
cal cancer prevention in sub-Saharan Africa. In previous work in Kenya, notable barriers
included shortages of trained staff, inadequate space, lack of supplies, and long wait times [15].
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Other studies in Tanzania, Botswana, and Uganda have reported similar barriers, with the
addition of unavailability of screening results and rude treatment of patients by providers at
health facilities [16-18].

A limitation of this study is that site assessments were not performed nearly as frequently as
intended. There was only one site assessment for Ogwedhi, so this site was excluded from the
site assessment analysis. The small number of assessments for each of the three other sites lim-
ited the power to detect differences between them. Another limitation of the study was that,
since enumeration of patients turned away due to logistical/technical issues was based pre-
dominantly on patient report, it was likely an underestimate.

This study identified a number of potential areas for intervention to increase treatment
rates in hrHPV+ women. Lack of understanding of HPV and cervical cancer was identified as
a barrier to women deciding to get treated; this barrier could be lessened with a more extensive
educational intervention than what was provided at the CHCs [19]. Although treatment was
decentralized, there were still significant financial and logistical transportation hurdles for
women to reach treatment sites. Providing mobile treatment or reimbursing patients for trans-
portation costs might improve access to care. In terms of treatment site factors, the following
were identified as potential barriers: long wait times, stockouts of supplies, outages of cryother-
apy gas, and lack of sufficient providers for the patient workload. Stockouts of supplies and
cryotherapy gas likely resulted both from shortage of funds and weaknesses in the supply
chains to obtain these products. In terms of shortage of providers, it would be ideal to hire and
train additional staff. The vast majority of these interventions to increase treatment rates for
hrHPV+ women come with additional costs; as such, it is imperative to consider their relative
values and sustainability before implementing them.

Supporting information

S1 File. Patient questionnaire. Administered to high-risk-HPV-positive women at visit for
treatment.
(DOCX)

S2 File. Site assessment form. Used to assess treatment sites during the treatment periods.
(DOCX)

S3 File. Provider survey form. Used with providers from the treatment sites who were
involved in counseling and/or providing treatment for high-risk-HPV-positive women.
(DOCX)

S1 Fig. Flow diagram of study participants, beginning with all women who registered at
community health campaigns. Abbreviations: hrHPV = high-risk human papillomavirus.
(TIFF)

S1 Table. Characteristics of hrHPV positive women screened through a cervical cancer
prevention program in Migori County, Kenya.
(DOCX)

S1 Dataset. De-identified patient data.
(XLSX)

S2 Dataset. De-identified site assessment data.
(XLSX)

$3 Dataset. De-identified provider survey data.
(XLSX)
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