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Introduction

Cervical cancer is common among women living in Kenya.1-3 
This malignancy is caused by oncogenic human papilloma-
virus (HPV) and is preventable through effective screening 
of women and vaccination of children against HPV. However, 
regularly screening is rare among Kenyan women, which is 
done by Visual Inspection with Acetic Acid (VIA).3,4 While 
HPV vaccines are available in Kenya, very few children and 
adolescents have been vaccinated due to high costs, lack of 
vaccine availability, difficulties with delivery infrastructure, 
and other obstacles.5,6

The traditional model of centralized and clinician-based 
cervical cancer prevention has not worked well in most of 
Kenya due to a shortage of clinics, physicians, nurses, 
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cytotechnologists, and pathologists. This study was designed 
to test the hypothesis that screening Kenyan mothers/grand-
mothers for cervical cancer and vaccinating their children/
grandchildren against HPV can be performed in a commu-
nity setting. The feasibility of this approach was also tested. 
This pilot study of a novel community-based approach to 
cervical cancer prevention in western Kenya was designed to 
combine screening of adult women in community meetings 
using HPV DNA testing of self-vaginal swabs and HPV vac-
cination of children of women attending these meetings. The 
pilot study was conducted through the Academic Model 
Providing Access to Healthcare (AMPATH).7

Methods

Enrollment of study participants at community 
meetings

Ethical approval was obtained from the Institutional Review 
Board of Indiana University School of Medicine and the 
review boards at Moi Teaching Referral Hospital (MTRH), 
Moi University, Eldoret, Kenya, and the Kenya Medical 
Research Institute’s Scientific and Ethics Review Unit. 
Written informed consent was obtained from all participants, 
and all were given a written copy of the signed consent in 
either English or Swahili.

This was a pilot study to determine the feasibility of 
screening of adult Kenyan women for cervical cancer and 
vaccinating children against HPV, all performed in a com-
munity setting. The feasibility objectives were to (1) deter-
mine if women would attend the community meetings, (2) 
determine if women perform self-collected vaginal swabs 
for HR-HPV testing, (3) determine whether the self-collected 
swab specimens would be adequate for testing, (4) determine 
whether the results of the Roche Cobas Assay could be trans-
mitted to the study coordinator, and (5) determine whether 
women would permit their children to be vaccinated against 
HPV. No actual quantification of these parameters was done 
before the study began; this was a feasibility study, and suc-
cess for each of these parameters was arbitrarily decided.

Webuye is a community located in the western region of 
Kenya, on the highway to Uganda.

The total population of Webuye village is approximately 
25,000; it was estimated that there are approximately 5000 to 
6000 women between the ages of 30 and 55 years. A com-
munity entry strategy was utilized to introduce the study and 
to invite women to community meetings.

Prior to study initiation, a female Kenyan counselor was 
trained about cervical cancer, how to educated women about 
this malignancy, and how to instruct women in performance 
of self-collected swabs. Village chiefs, village elders, 
women deemed to be community leaders, and leaders of the 
local church were then approached by the counselor and 
study coordinator to discuss the goals, strategy, and risks 
and benefits of the study. Discussions focused on the 

importance of early screening for cervical cancer, the use of 
self-collected swabs for screening, and vaccination of chil-
dren against HPV.

After these meetings with community leaders, women in 
the community were informed of the study by word-of-
mouth and with posters distributed within the community. 
They then came to the scheduled community meetings. The 
counselor and the study coordinator organized and led com-
munity meetings, where women were educated about cervi-
cal cancer and instructed in the performance of self-collected 
vaginal swabs using an instructional brochure (available in 
both Swahili and English) that was developed for the project. 
For the study, a total of six community meetings were held 
(25 to 40 women attended each meeting) between February 
2019 and December 2020. To be eligible for the study, 
women had to be between the ages of 30 and 55 years and 
non-pregnant. The HIV status of women was self-reported 
then verified by inspection of AMPATH medical records. A 
total of 227 women attended the meetings and were invited 
to participate in the study, and 200 women agreed to enroll.

Due to concerns about transmission of Covid-19 infec-
tion, community meetings after March 2020 were held in the 
open air, under tree shade or in tents where good air circula-
tion was assured. Moreover, all participants were expected to 
wear masks and adhere to measures of physical distancing of 
1.5 meters or more from the next person. The study team pro-
vided hand sanitizers and facemasks for use during study 
activities.

Self-collected vaginal swabs

Following instruction and distribution of the brochure, 
women performed the self-collection in a private setting 
(behind a screen) using an Evalyn Brush (Rover Medical 
Devices, Oss, The Netherlands), placing the brush into a pre-
labeled collection tube without liquid media. The swabs/col-
lection tubes were then given to the counselor. Swabs were 
delivered by motor vehicle courier at ambient temperature to 
a commercial laboratory in Nairobi (Lancet Laboratories, 
Nairobi, Kenya), because the platform for the Roche Cobas 
Assay was not yet available at Moi University or MTRH. 
Swabs were then placed in PreservCyt and cellular material 
was eluted, and the Roche Cobas Assay was performed.

Testing swabs for oncogenic HPV

Swabs were tested for oncogenic or “high-risk” (HR) HPV 
DNA using the Roche Cobas Assay, a test that provides spe-
cific HPV 16 and HPV 18 detection as well as detection of 
any of 12 additional HR-HPV types (HPV types 31, 33, 35, 
39, 45, 51, 52, 56, 58, 59, 66, and 68) and is an FDA-
approved test for cervical cancer screening in the United 
States.8-12 Results of the assay were delivered electronically 
to the study coordinator in Eldoret, and data were entered 
into a RedCap database created for this project.
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Screening for cervical cancer by VIA

HPV DNA test results were not used to triage women for 
VIA. All 200 women were asked to travel to the clinic for 
VIA, because this is the current standard of care in the region. 
Women with a VIA examination that revealed acetowhite 
areas suggesting dysplasia (”abnormal VIA”) were treated 
according to established local algorithms. VIA-positive 
women were categorized into cryotherapy-eligible and non-
cryotherapy eligible groups. For women to be cryotherapy-
eligible they were required to be non-pregnant and have an 
acetowhite lesion visible in its entirety, covering <75% of 
cervix, no evidence of abnormal blood vessels, no anatomical 
lesion/defect to prevent the cryoprobe from flush contact, and 
no evidence of invasive cervical cancer. Cryotherapy-eligible 
women were treated immediately with cryotherapy without 
cervical biopsy, a programmatic “see-and-treat” strategy 
designed to reduce loss to follow-up. Those who are cryo-
therapy ineligible were rescheduled, usually in 2 to 3 weeks’ 
time, for colposcopy and biopsy, and management depending 
on the histological findings. Women with CIN 2 and CIN 3 
were treated with Loop Electrosurgical Excision Procedure 
(LEEP). The LEEP specimens were sent to the laboratory for 
histopathological evaluation. The women were then re-evalu-
ated 6 months post-LEEP. A pelvic examination was done, 
and for those whose squamo-columnar junction (SCJ) was 
visible, VIA was performed. For those whose SCJ was not 
visible, a swab for cytological (Pap) smear was taken. Those 
who screened positive then had a biopsy taken, and if histol-
ogy results were CIN 2 or CIN 3, they underwent a repeat 
treatment with LEEP. In the event of suspected cancer, based 
on visual assessment or biopsy results, women were sent to 
the Gynecologic Cancer Clinic at MTRH.

Results of the Roche Cobas Assay were shared with all 
200 participants through phone communication or one-on-
one meetings between participants and the study counselor. 
Women who had HR-HPV positive results were scheduled to 
return to the clinic for a colposcopy and biopsy procedure 
that was performed by a gynecologic oncologist. HPV-based 
screening is not generally available in Kenya, and this pilot 
study was designed to explore the feasibility of this screen-
ing method. In the meantime, VIA will remain the screening 
method of choice for these women.

HPV vaccination

The project had planned to offer vaccination against HPV 
(quadrivalent HPV vaccine, Merck and Co., Inc.) to chil-
dren/grandchildren (boys and girls), ages 10 through 26, of 
women attending the community meetings. Vaccine was not 
available due to several logistical issues; therefore, no child 
received vaccination during the study period.

Statistical analyses

Age, distribution of HPVs (any HPV, HPV 16, HPV 18, and 
HPV non-16/18), results of VIA examination and biopsy 

were reported and compared among HIV-infected and HIV-
uninfected participants. Age was summarized using median 
and interquartile range (IQR), and compared using t-test 
between HIV-infected and HIV-uninfected participants. 
HPV, VIA, and biopsy results were summarized using fre-
quency and percentage. These parameters were then com-
pared using chi-square tests or Fisher’s exact tests between 
HIV-infected and HIV-uninfected participants, as shown in 
the table legends.

Results

Enrollment of study participants at community 
meetings

Six community meetings were held in the Webuye area. 
Nearly all women invited from the local community 
attended one of the meetings, and all women who attended 
the meetings agreed to enroll in the study. Enrollment was 
stopped at 137 women in the spring of 2020, because the 
Covid-19 pandemic made it difficult to hold community 
meetings. Therefore, the number of women enrolled as of  
1 March 2020 was 137. Enrollment was continued as of  
15 November 2020, with cautionary measures described 
above. Two community meetings were held in the Webuye 
area in December 2020, and 63 additional women were 
enrolled. These women were sent for VIA, and self-col-
lected vaginal swabs were delivered to Lancet Laboratories 
in Nairobi for performance of the Roche Cobas Assay for 
HR-HPV DNA detection.

Of 200 women, 151 (75.5%) were HIV-uninfected and 49 
(24.5%) were HIV-infected. The median age (and IQR) for 
all 200 women in the study was 42 years (33.0, 48.0); HIV-
infected women were slightly older than the HIV-uninfected 
women, but this difference was not significant (Table 1).

Self-collected vaginal swabs and HR-HPV testing

Following the educational session on cervical cancer and 
prevention, all 200 women provided self-collected swabs. 
Swabs were transported to the laboratory in Nairobi and 
tested for HR-HPV using the Roche Cobas Assay. Swabs 
from all 200 women were positive for human beta-globin, 
indicating that 100% were adequately performed.

Table 1 provides HPV detection data on the 200 women. 
HPV of any of the HR-HPV types in the Roche Cobas Assay 
(“Any HPV”) was detected in 49 of all 200 participants 
(24.5%), including 31 of 151 (20.5%) of HIV-uninfected 
women and in 18 of 49 (36.7%) of HIV-infected women 
(P = .022). The Roche Cobas Assay provides individual typing 
information for HPV 16 and HPV 18. As shown in Table 2, 
detections of HPV 16 and HPV 18 were not different between 
HIV-uninfected and HIV-infected women. Non-HPV 16/18 
types were detected in 35 of 200 participants (17.5%) includ-
ing 19 of 151 (12.6%) HIV-uninfected women and in 16 of 
49 (32.7%) HIV-infected women (P = .001).
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Results of VIA and cervical biopsy

A total of 198 women (99.0% of 200 women enrolled) 
traveled to the Webuye Clinic as instructed for cervical can-
cer screening by VIA. Two women had not yet attended the 
Webuye Clinic for VIA as of 21 January 2021. VIA was per-
formed on 198 women at the Clinic; 192 VIA examinations 
were normal and six were abnormal (Table 2). This was 
fewer abnormal VIA examinations than expected; the clinic 
generally records approximately 10% to 15% abnormal VIA 
examinations. There was no significant difference in the  

percentage of abnormal VIA examinations between HIV-
uninfected and HIV-infected women.

Two women of the 200 total did not travel to the clinic for 
VIA as requested, although the results of the Roche Cobas 
Assay were shared with these and all participants through 
phone communication or one-on-one meetings with study 
counselor. Every attempt was made to contact each woman 
to provide the results of her Roche Cobas Assay (HR-HPV) 
testing and to discuss the significance of the test results. 
Women who had positive Roche Cobas Assay results were 
scheduled to return to the clinic for a colposcopy and biopsy 

Table 1.  Age and HPV distribution in 200 women enrolled in the study.

Variable Overall
N = 200

HIV-uninfected
N = 151

HIV-infected
N = 49

P-value

Median age (IQR) 42.0 (33.0, 48.0) 40.0 (31.0, 48.0) 44.0 (36.0, 48.0) 0.062a

Any HPV,b n (%) 0.022c

  Negative 151 (75.5%) 120 (79.5%) 31 (63.3%)  
  Positive 49 (24.5%) 31 (20.5%) 18 (36.7%)  
HPV 16, n (%) 0.782c

  Negative 186 (93.0%) 140 (92.7%) 46 (93.9%)  
  Positive 14 (7.0%) 11 (7.3%) 3 (6.1%)  
HPV 18, n (%) 0.720d

  Negative 197 (98.5%) 149 (98.7%) 48 (98.0%)  
  Positive 3 (1.5%) 2 (1.3%) 1 (2.0%)  
HPV non-16/18,e

n (%)
0.001c

  Negative 165 (82.5%) 132 (87.4%) 33 (67.3%)  
  Positive 35 (17.5%) 19 (12.6%) 16 (32.7%)  

HPV: human papillomavirus.
aP-value from t-test.
bHPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.
cP-value from chi-square test.
dP-value from Fisher’s exact test.
eHPV types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.

Table 2.  Results of VIA examinations and cervical biopsies.

VIA All women
(N = 200)

HIV-uninfected
(N = 151)

HIV-infected
(N = 49)

P-value

Normal 192 (96.0%) 145 (96.0%) 47 (95.9%) 0.637a

Abnormal 6 (3.0%) 4 (2.6%) 2 (4.1%)  
Not performed 2 (1.0%) 2 (1.3%)  

Cervical biopsy All women with 
abnormal VIA
(N = 6)

HIV-uninfected women 
with abnormal VIA
(N = 4)

HIV-infected women 
with abnormal VIA
(N = 2)

P-value

CIN 1b 1 (16.7%) 1 (25.0%) 0.411a

CIN 2 2 (33.3%) 2 (40.0%)  
CIN 3 1 (16.7%) 1 (50.0%)  
Microglandular hyperplasia 1 (16.7%) 1 (25.0%)  
Biopsy not performed 1 (50.0%)  

VIA: visual inspection with acetic acid.
aP-value from Fisher’s exact test.
bCervical intraepithelial neoplasia grade 1.



Orang’o et al.	 5

procedure that was performed by a gynecologic oncologist. 
For the two women who did not travel to the clinic for VIA, 
one had a negative Roche Cobas Assay and one had a posi-
tive Roche Cobas Assay (positive for HR-HPV, not HPV 
type 16 or 18); normally this later participant would be asked 
to return for counseling and colposcopy, but she had left the 
region and could not return, despite the advice of the study 
counselor’s request and advice.

Cervical biopsy was indicated for all six women with 
abnormal VIA; however, five women underwent cervical 
biopsy and one woman (Subject 1) relocated to another city 
and was treated (with cryotherapy) with no cervical biopsy 
performed (Table 2). Of the four HIV-uninfected women 
who underwent cervical biopsy, two cases of CIN 2 were 
identified. One HIV-infected woman underwent cervical 
biopsy and CIN 3 was identified. Additional details of the six 
women with abnormal VIA examinations are shown in 
Table 3. Four of the six women with abnormal VIA examina-
tions had no HR-HPV DNA detected in self-collected vagi-
nal swabs and two women had HR-HPV DNA detected (both 
had HPV 16 detected).

Because all women in the study did not undergo cervical 
biopsy, the sensitivity and specificity of HR-HPV testing 
for detection of underlying CIN 2 or CIN 3 could not be 
done. In addition, although there was no significant differ-
ence in the percentage of abnormal VIA examinations 
between HIV-uninfected and HIV-infected women, the 
number of participants in each group was too small to cal-
culate significance.

Vaccination against HPV

Women were asked to provide permission for their children 
to be vaccinated against HPV. All women with children ages 
10 through 26 were willing to have their children vaccinated. 
Although the HPV vaccine was donated and available for the 
study, no doses were given because of prolonged delivery 
issues to Kenya and custom costs. A total of 432 children 
(227 girls and 205 boys) were included in a registry for pos-
sible future vaccination.

Discussion

This pilot study of Kenyan women living in a village setting 
provided information on several important points related  
to cervical cancer control and eventual eradication. First, 
women were eager to attend community meetings to learn 
about cervical cancer and prevention. Although the response 
rate to invitation was not calculated, the counselor believed 
that nearly all invited women attended. In future studies, 
women will be surveyed at the time of invitation to the com-
munity meetings to assess potential barriers to this type of 
screening that occur prior to the meeting if they refuse to 
attend. Second, the brochure created for the project was very 
useful in instruction in self-collection of vaginal swabs. This 
brochure was deemed both acceptable and useful, as deter-
mined by the counselor and study coordinator. Third, women 
were uniformly willing to provide self-collected vaginal 
swabs for HPV testing. There were no women who objected 
to the screening method among the women who attended the 
meeting, given education on cervical cancer, and shown the 
detailed brochure.

All self-collected swabs were adequate for HPV testing 
(Roche Cobas Assay) based on positive human beta-globin 
amplification. This is a critically important finding, because 
swabs may not be transported to a laboratory rapidly, and 
ambient temperature may be potentially damaging to DNA 
on the swabs. It is very reassuring that amplification of DNA 
was adequate in all 200 swabs from women in a semi-rural 
setting, because swabs needed to be driven at ambient tem-
perature for nearly 6 h to Nairobi for processing. In the 
future, it is expected that the Moi University and AMPATH 
Laboratory, which is much closer to the Webuye Clinic, will 
have the capacity to perform the Roche Cobas Assay.

HR-HPV types were detected in 49 of all 200 participants 
(24.5%) and in a significantly higher percentage of the subset 
of HIV-infected women. This finding is in agreement with 
another study conducted in Eldoret using clinician-obtained 
swabs that were analyzed for HR-HPV using the Roche Linear 
Array Assay.13 In addition, other studies indicate a close cor-
relation between clinician-obtained and self-collected vaginal 

Table 3.  Details of six women with abnormal VIA examinations.

Subject # HIV status HPV 16 HPV 18 Non-16/18 HR-HPVa Cervical biopsyb

1 Positive Not detected Not detected Not detected No biopsy performed
89 Positive Detected Not detected Not detected CINc 3
98 Negative Not detected Not detected Not detected CIN 1
121 Negative Not detected Not detected Not detected Negative
122 Negative Not detected Not detected Not detected CIN 2
130 Negative Detected Not detected Not detected CIN 2

HPV: human papillomavirus; VIA: visual inspection with acetic acid.
aHPV types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.
bCervical biopsy performed if VIA examination was abnormal per Kenya standard.
cCervical intraepithelial neoplasia.
Numerals refer to the degree, or “grade” of dysplasia from 1 (minimal) to 3 (full thickness, equivalent to carcinoma in situ).
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swabs for HR-HPV testing.14-16 Non-HPV 16/18 HR-HPV 
types were also detected in a significantly higher percentage 
of women who were HIV-infected compared with HIV-
uninfected women, also in agreement with previously pub-
lished findings.13 Thus, there appears to be consistency 
between the findings using different sampling methods and a 
different HR-HPV detection assay.

Women were willing to travel to the Webuye Clinic for 
VIA following the collection of swabs. Of all women, 99% 
made this trip, which was not more than an hour for most. It 
is not completely clear why two women were unable to 
travel to the Webuye Clinic, although one had left the area, 
and we believe that the Covid-19 pandemic may have 
affected some women’s ability to travel. Of 198 women who 
traveled to the clinic for VIA, only six women had abnormal 
examinations. This is a smaller percentage than has been 
observed in the Webuye Clinic in recent years; the reason 
why the women in the study had few abnormal VIA exami-
nations is not clear. In addition, the lack of difference in VIA 
positivity between HIV-infected and HIV-uninfected women 
may be attributable to the overall small number of women 
who had an abnormal VIA examination.

The reason for lower numbers of VIA-positive cases was 
unlikely due to change in staff performing the procedure, as 
the same study staff were employed throughout the duration 
of the study. Cervical cancer screening by VIA at Webuye is 
conducted by trained and certified registered nurses who 
have undergone mentorship by program consultants. These 
nurses have continuously practiced VIA for over a decade. 
Regular refresher training for the staff who perform VIA are 
provided as part of quality assurance in the AMPATH screen-
ing program. Second, Webuye clinic has been operational for 
over a decade. In future studies, details of past cervical can-
cer screening will be obtained for each participant to address 
this potential study limitation.

As women age, the visibility of SCJ decreases due to its 
receding in the endocervical canal, making visual assess-
ment impossible. As a standard of care, VIA screening is 
only utilized for women with type I transformation zones 
(the SCJ is located in the ectocervix and fully visible) and 
type II transformation zones (the SCJ has some endocervical 
component but still fully visible). Women, usually in an 
older age group, with type III transformation zones (the SCJ 
is entirely in the endocervical canal and not visible) are not 
screened with VIA. No women enrolled for this study had a 
type III transformation zone.

There were several limitations of this pilot study. First, 
the study focused on Webuye, in the western region of 
Kenya, and the results may not be generalizable to all of 
Kenya. Second, the actual response rate of local women to 
invitation to community meetings was not calculated for this 
pilot study. This pilot study was not designed to screen all 
women in the community, but rather to determine if a high 
percentage of women who were invited would attend the 
community meetings. Optimally, the response rate should 

have been calculated, and thus, this a limitation of the pilot 
study. A larger study in the future study will address this 
important question. Third, the primary aim of this study was 
to determine the feasibility of the community-based model 
for cervical cancer prevention. For this pilot study, we did 
not have a specific hypothesis related to HPV prevalence of 
VIA abnormality to test in this stage of program develop-
ment. Therefore, a power calculation was not performed to 
determine the optimal number of study participants. Fourth, 
socio-demographic information was not collected from 
women participating in this pilot study and would have been 
useful since various factors could act as barriers to access 
cancer screening services. A future study will include collec-
tion of detailed socio-demographic information. Finally, 
women were uniformly willing to have their children vacci-
nated against HPV at community meetings, although no vac-
cine could be obtained, limiting the value of the overall 
program. HPV vaccination of children is crucial in reducing 
the burden of cervical cancer in Kenya. Vaccination against 
HPV is highly effective in preventing infection, as well as 
prevention of pre-cancerous and cancers of the cervix 
caused by vaccine types.17-20 A future study will include 
HPV vaccination of children whose mothers are enrolled in 
the community-based cervical cancer screening program, 
thus providing the necessary combination of preventive 
measures that will ultimately lead to eradication of cervical 
cancer in western Kenya.

Conclusion

In conclusion, this pilot study showed that self-vaginal swabs 
for HR-HPV testing were acceptable to women attending 
community meetings in western Kenya, that most women 
were willing to follow-up for further care in the local clinic, 
and that women were uniformly willing to have their chil-
dren vaccinated against HPV at community meetings. Future 
studies will be performed in which calculations of partici-
pant attendance are addressed, and HPV vaccination is pro-
vided to girls attending the community meetings.
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