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A B S T R A C T

Primary HPV testing and triage of HPV-positive women is an effective cervical cancer screening strategy. Such a
multi-visit screening algorithm is also promising for community-based screening in resource-poor communities,
provided a robust tracking system is in place.

A cervical cancer screening campaign was conducted in a rural community in Ethiopia. All women aged
25–65 years were offered genital self-sampling using the Evalyn Brush®. Samples were HPV-DNA-tested at a
central laboratory. Key indicators were captured on tablet computers and linked by a cloud-based information
system. HPV-positive women were examined at the local clinic using portable colposcopy, p16/Ki-67 dual stain
cytology and biopsy examination. CIN2+ women were referred for LEEP to the referral hospital.

Of 749 enumerated age-eligible women 634 (85%, (95% CI 82–88)) consented to screening, 429 samples
were adequate for HPV testing, giving a total testing coverage of 57% (95% CI 53–62). The hrHPV prevalence
was 14% (95% CI 5–22), 72% (95% CI 60–84) attended the clinic for a triage examination. Home-based HPV-
DNA self-sampling and clinic-based triage assisted by cloud-based information technology is feasible in rural
Ethiopia. Key components of such strategy are broad community awareness, high competency of community
workers, and establishment of an adequate self-sampling and HPV-DNA testing platform.
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1. Introduction

Cervical cancer is the fourth most common cancer among women
worldwide. Although effectively preventable [1], it is the leading cause
of cancer deaths among women in low-middle income countries
(LMICs) [2]. Specifically in sub-Saharan Africa (SSA), more than 80,000
women die of cervical cancer every year [3].

Low cancer awareness and poor access to screening facilities, in
conjunction with inefficient screening methods and overburdened
health care systems, all contribute to low screening coverage [4] and
unacceptably high cervical cancer mortality in SSA [5].

Most national cervical cancer screening programs in SSA, including
the one in Ethiopia, currently promote Visual Inspection with Acetic
Acid (VIA), the single-visit approach of visual inspection of the cervix
after application of acetic acid and cryotherapy as recommended by
WHO [6]. This inexpensive and easy-to-teach approach, however, ex-
hibits suboptimal test characteristics [7,8] and is of doubtful effec-
tiveness when used in routine settings [9,10].

Ethiopia, a country with the second highest population in SSA and
about 31 million women over 15 years of age and at risk of developing
cervical cancer [3], has an estimated annual number of 7000 new cases
and 4700 deaths of cervical cancer [69]. The vast majority of Ethiopia's
population lives in rural and remote settings. There is a lack of cervical
cancer awareness, both among the general population and among

peripheral healthcare workers [12,13], all of which results in a low
screening coverage [14]. Despite optimistic reports from a demonstra-
tion project in higher-level HIV clinics [13], the national screening
program is experiencing difficulties in the rollout of population-wide,
VIA-based screening [15].

HPV testing is increasingly recommended as a screening measure in
developed countries and also considered for basic resource settings
[16]. Self-collected cervico-vaginal samples for HPV testing show
comparable accuracy to provider-taken sampling [17–20]. Their great
potential to include the hard-to-reach population has been shown in
Europe [21] and also resource-poor communities [22–24]. HPV testing
also provides an opportunity for community-based outreach with po-
tentially high participation rate which is a prerequisite for an effective
screening program.

HPV testing has a high sensitivity of detecting cervical in-
traepithelial lesions; however, the specificity is suboptimal especially
among women less than 30 years of age. To avoid overtreatment several
triage tests are available including visual assessment of lesions (colpo-
scopy, VIA), cytology or molecular (biomarker) tests. In particular,
HPV-DNA testing and triage using p16INK4a/Ki-67 dual stain cytology
(CINTec PLUS®, Roche Diagnostics) was recently shown to be the su-
perior cervical cancer screening algorithm in a first world setting [25].

To test whether this superior screening algorithm can be success-
fully implemented in resource-poor communities, we conducted a pilot
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Fig. 1. Geographic location of study site and map of total households in study community.
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study in rural Ethiopia in order to prove the feasibility of a home-based
HPV-DNA-based cervical cancer screening approach conducted as a
community self-sampling campaign. Triage of HPV-positive women was
done at a clinic visit using portable colposcopy and dual stain cytology.
For this multi-contact screening approach, it was necessary to develop a
robust, app-based digital information system that linked the complete
screening cascade from the household to the gynecologist.

2. Material and methods

2.1. Study design and population

This population-wide study was conducted in a representative rural
kebele (neighborhood, small village in Amharic language) in the
Amhara region of Ethiopia, between November 2017 and June 2018,
using a community-based HPV self-sampling approach through house-
to-house visits.

In the selected Chila kebele (Fig. 1) 630 households were en-
umerated, with 749 women who were age-eligible for the cervical
cancer screening campaign.

Within the framework of the Ethiopian Health Extension Program
(HEP), basic health care is provided through two Health Extension
Workers (HEW), who are based at the kebele health post and conduct
regular home visits. They liaise with Health Development Army Leaders
(HDAL), who each engage with a neighborhood of about 25–100 fa-
milies in health issues. The health post is operated by the health center
which is located within 90 min on foot from the health post.

The Chila community is also one of 13 communities of the Dabat
Research Center (DRC), which conducts regular Health and
Demographic Surveillance in the Dabat district of Ethiopia [26].

All sexually active women between the ages of 25 and 65 years,
permanently living in the Chila kebele, who were not currently preg-
nant, were capable to understand the study procedures and willing to
voluntarily participate, were eligible to enroll in the study.

2.2. Procedures

2.2.1. Participant recruitment
Following consultation with and approval by the main community

health stakeholders, HDAL and HEW were informed in a 1-day meeting
about the project, cervical cancer and cervical cancer prevention.

The screening campaign was launched through announcement
during community assemblies and church meetings by HDAL, HEW,
Field Coordinator, and the coordinator of prevention and control of
non-communicable diseases of the Health Bureau of the Amhara
National Regional State.

Ten female research assistants (RA) aged 21–25 years living in
Dabat District were recruited. They had completed secondary school
education and were trained in paper sheet questionnaire data collection
while working at DRC. In a 7-day protocol and skills training, RAs were
capacitated about cervical cancer and prevention options, instructions
how to use the self-sampling device, data collection using tablet and
software, and were informed about consent procedures. The training
was held in Amharic language, and included theoretical and practical
hands-on training, as well as role-plays to learn culturally-appropriate
conduct during home visits, management of absentees and non-parti-
cipation.

The RA, equipped with a backpack containing tablet, self-sampling
devices, informed consent forms and accessories for daily enrolment of
up to ten women were distributed in pairs to designated gotes (neigh-
borhoods), and visited homesteads one by one, being assisted by the
respective HDAL. In a culturally appropriate way the purpose of the
visit was explained and all women aged 25–65 years were invited to
participate. In a quiet, private space in or nearby their home women's
eligibility and willingness to participate in the study were evaluated,
written informed consent was obtained and the sociodemographic and

reproductive health information was collected.
Thereafter, community health workers councelled the participants

about the self-sampling device and the procedure how to use it, aided
by an instruction leaflet that had been translated into Amharic lan-
guage. The participating women then self-collected a cervico-vaginal
sample in a private place without external assistance. Brushes were
securely kept in a zip bag and stored at the local clinic at the end of each
working day; all study data was collected simultaneously offline on the
tablet.

All self-sampling results were delivered at the local health posts for
further dissemination. HPV- positive women were actively notified at
their homes and invited to a temporarily set-up study clinic at the local
health clinic in Dabat town.

2.2.2. Follow-up examination of HPV-positive women
The follow-up examination of HPV-positive women included por-

table colposcopy by a local senior gynecologist using the Gynocular®
and the Swede score for documentation of findings [27–29]. Lesion-led
biopsies using Morgan biopsy forceps were performed during colpo-
scopy. Prior to the examination an LBC sample (ThinPrep collection
kit®) was collected for dual stain cytology. Due to absence of func-
tioning cryotherapy, women who were biopsy and/or biomarker posi-
tive were followed up at the gynecology department of the University of
Gondar.

Participants with an initial inadequate sample were revisited at
their home in June 2018. These women were invited to provide a re-
sample and to answer a questionnaire on self-sampling acceptability.

2.3. Self-sampling device

The Evalyn brush™ (Rovers Medical Devices, Oss, The Netherlands)
was used to collect a cervico-vaginal self-sample. In a pilot cross-over
study at the gynecological department of University of Gondar Hospital,
a good agreement (kappa 0.7) between self-sampling using the Evalyn
brush™ and a Liquid-Based Cytology (LBC) sample (ThinPrep®, Hologic
Inc., Marlborough, MA, USA) to detect high-risk (hr)HPV was found.
Factors that might impede acceptance of self-sampling in the tradi-
tional, rural environment of our study had been explored in a qualita-
tive study [30].

2.4. Sample analysis

The Evalyn brush™ sample was stored at room temperature (circa 25
°C) for a maximum of 8 weeks [31] until processing and analysis at the
Department of Microbiology, Immunology and Parasitology, College of
Health Sciences, Addis Ababa University, Ethiopia.

Samples were analyzed using the AID HPV-DNA array test (HPV
Easy-Screening Kit from Autoimmun Diagnostika GmbH, Straßberg,
Germany) [32,33]. This E1 gene-targeting PCR-reverse blot hybridiza-
tion assay allows individual discrimination of 29 HPV genotypes
(HPV6, 11, 16, 18, 26, 31, 33, 35, 39, 40, 42, 44, 45, 51, 52, 53, 54, 56,
58, 59, 66, 67, 68, 69, 70, 73, 82, 85, and 97) including a cellularity
control (GapDH) and hybridization controls in a single well of a mi-
crotiter plate in a 96 well format. The assay is thus high throughput and
methodically simple combining PCR with an ELISA-type staining pro-
tocol. The automated read-out uses the AID reader and AiDot software
which evaluates all wells within 10 min. The assay has been validated
against Cobas [34] and BSGP5+/6+ Multiplexed Genotyping [35].
Quality control was done at the laboratory of the Clinic for Gynecology,
Charité Universitätsmedizin Berlin, Germany using BSGP5+/6+ PCR
followed by Luminex-MPG read-out [36].

LBC samples (ThinPrep®, Hologic Inc., Marlborough, MA, USA) of
HPV-positive women, that were collected at the clinic during the triage
visit, were processed using the ThinPrep® T2000 processor at Gondar
pathology laboratory and slides were dual-stained with the biomarker
p16INK4a/Ki-67 (CINTecPLUS p16/Ki67 kit®) according to
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manufacturer's protocol at Department of Applied Tumor Biology,
Institute of Pathology, Heidelberg University Hospital.

Paraffin-stored cervical biopsies taken from HPV-positive women
were processed at Department of Tumor Biology at Heidelberg
University. Dual-stained cytology and histology slides were interpreted
by an experienced cytopathologist blinded on the HPV result.

2.5. Data collection system

We used an electronic app-based data system developed for the
purpose of this study with offline mode function for tablet computers,
based on the earlier Emerging Technologies in Cervical Cancer
Screening (ETiCCS) cloud solution used in Eldoret, Kenya, in
2014–2017 (www.eticcs.org and https://www.dmi.org/page/
2016DVASAP). Six different roles specifically set with 13 different
user interfaces were created to ensure a seamless data workflow be-
tween all stations involved in the screening process. The user interfaces
for community data collectors were in Amharic language and the
Ethiopian calendar was used. Only the study leader function has a
complete overview over all user interfaces and the rights of correction.

Data security was guaranteed (i) by double password protection for
the tablet and the app for every user, (ii) different access to information
depending on the defined role and (iii) data encryption with a third-
generation secure hash (SHA-256) plus HTTPS connection. Patient
privacy was protected by randomized, unique personal identification
(PID); full names were only visible for the field team, clinic nurse, and
gynecologist. Data was stored in a secure central server at Heidelberg
University.

2.6. Statistical analysis

Statistical analyses were conducted using SAS software, using SAS
Version 9.4 (SAS Institute, Cary, NC, USA). Summary statistics and
agreement of hrHPV-DNA test results between self-sample and LBC and
between AID and MPG was assessed using Cohen's kappa statistics [37].

2.7. Ethical considerations

This study was realized in accordance with the Helsinki Declaration.
Ethical approval was obtained from the Institutional Review Board
(IRB) of the University of Gondar, Ethiopia and the IRB of the
Heidelberg University School of Medicine, Germany. All participants
provided signature or thumbprint on informed consent form in Amharic
before enrollment.

3. Results

3.1. Enrollment procedure

The community (Fig. 1) campaign lasted 3 weeks and each of the 5
pairs of RAs visited 8 households per day enrolling every day about 8–9
women. Enrolment of an eligible woman took between 30 and 45 min.

3.2. Participation

The recruitment and sampling flow is depicted in Fig. 2. 630
households with 749 age-eligible women were enumerated. In 616
visited households a total of 693 or 92.7% (95% CI 90.8 to 94.6) of age-
eligible women between 25 and 65 years were approached. Fifty-six
(8.1% of 693) women were deemed study-ineligible, due to pregnancy,
absence of an intact uterus and/or cervical cancer history. 637 of 749 or
85.2 (95% CI 82.5 to 88) enumerated age-eligible women were eligible
to participate in the screening study, and 634 of 749 or 84.7% (95% CI
81.9 to 87.5) consented to participate. Out of the total of 749 women
523 or 69.8% (95% CI 65.9 to 73.7) provided a self-sample, and 429 of
749 women or 57.2% (95% CI 52.5 to 61.9) self-collected a sample
adequate for HPV-DNA analysis. Overall, 143 or 22.4% of the 637
screen-eligible women declined to participate (114 at initial visit and
29 at re-visit after initially providing a sample of poor quality).

At the initial household visit the sample quality was adequate for
HPV-DNA testing in 385 cases, sampling material was insufficient in
132 cases. Six brushes (1% of all samples) were not received in the

Fig. 2. Recruitment, eligibility, and enrolment of participants of HPV-DNA based self-sampling campaign.
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laboratory, but the women were easily identified and revisited. A revisit
attempt was done in 138 cases to obtain a second sample including a
revisit where brushes were lost. The resample was adequate in 44 cases
and again insufficient in 32 cases, 29 women refused retesting and 33
women could not be reached (Fig. 2). In the questionnaire that ac-
companied the revisit, 80% of the women answered they would prefer
self-sampling over provider-taken sample.

The baseline demographics of the enrolled population are presented
in Table. 1. The mean age was 38.4 years with a large share on the
younger women aged 25–39 (57.1%). Most participants were house-
wives (55%) or self-employed in non-farming activities (37.2%). The
majority of the women were married (83.4%). Most women were
parous (94%), with a median parity of 6 births and had no or no formal
education (85.5%). Contraceptives were used by the minority (22.9%).
In 29.8%, the women declared they had more than one sex partner in
their lifetime.

3.3. hrHPV prevalence

Among 429 women 58 or 13.5% (95% CI 4.7 to 22.3) had a hrHPV-
DNA infection. Quality control was done on 19.5% (103/528) of sam-
ples and showed good agreement between AID and Luminex-MPG
platform in detecting hrHPV-DNA, with a Cohen's kappa statistic of
0.75 (95% CI 0.58 to 0.92). Out of 103 samples 20 tested positive and
83 tested negative, with a concordant outcome in 95/103 cases.)

38 of the 53 or 71.7% (95% CI 59.5 to 83.9) of women with a de-
tected hrHPV-DNA infection at the initial household visit were followed
at the local clinic (Fig. 4). The remaining 20 HPV-positive women in-
cluding those 5 HPV-positive women found during re-screening could
only be scheduled for a date after the set-up of the temporary triage
clinic.

3.4. Triage of HPV-positive women

The results of the follow-up examinations are shown in Fig. 5.
Among the 38 HPV-positive women, colposcopy positive and dual-stain
positive were 14 and 2 cases, respectively. Among the 14 colposcopy-
positive cases, in two cases, a CIN3 histology-confirmed lesion was
detected. These 2 women also had a positive dual-stain cytology and
harboured a hrHPV16 infection. These women received treatment at
the gynaecological department of the University of Gondar.

3.5. Performance of electronic data system

The app-based data system showed robust technical functionality,
stability and ease-of use by health workers. Training requirements were
small, also through inclusion of local language and calendar features.
The user interface ensured comfortable and accurate data capturing.
We did not observe any data loss and all data points were easily as-
sessable. The functionality of off-line data collection and uploading and
synchronization of data when internet access was available was error-
free. Besides enabling easier data collection, timely availability of in-
formation and data quality assurance by using logic checks, the app
highly enhanced the data management as compared to paper-based
data retrieval.

4. Discussion

Our home-based cervical cancer screening pilot study provides en-
couraging information on how to improve access to high-quality cer-
vical cancer screening also in rural and remote settings. We have de-
monstrated a high screening acceptance rate of 82% (523 of 637)
among approached eligible women which amounts to an overall cov-
erage of 70% (523 of 749) of enumerated age-eligible women in the
community. To the best of our knowledge we have done one of the first
systematic door-to-door cervical cancer screening studies using HPV-

DNA-based self-sampling in SSA.
Only few similar systematic home-based screening studies have

been reported from resource-poor communities [22,24,38,39] and all
showed impressive coverage results. A few cervical screening studies
using self-sampling on community basis have been reported from SSA
[40–45], and Latin America [46], that were preceded by community
mobilisation, including announcement on public places, work places,
churches or home visits. In these studies sampling was done in different
places mostly in tents during community health campaigns or in clinics.

Community awareness

Community awareness has been a crucial component in our ap-
proach as health literacy and especially knowledge about cervical
cancer and screening options are still very low in our [47,48] and si-
milar [49] settings. Also, cultural barriers such as gender subordination

Table 1
Baseline characteristics of female residents enrolled in the HPV-based
cervical cancer screening campaign.

Age (in years) Number (%)

<30 168 (26.5)
30–39 194 (30.6)
40–49 111 (17.5)
50–59 115 (18.1)
60–65 46 (7.3)
Education
None 461 (72.7)
Non-formal 81 (12.8)
Primary 47 (7.4)
Secondary 30 (4.7)
Tertiary 15 (2.4)
Employment
Housewife 349 (55)
Informal self-employed 236 (37.2)
Farmer 20 (3.2)
Full-time employed 14 (2.2)
Student 15 (2.4)
Marital status
Married 529 (83.4)
Divorced or formally separated 43 (6.8)
Widowed 49 (7.7)
Single/Never married 13 (2.1)
Sexual debut (years)
≤14 271 (42.7)
15–19 319 (50.3)
20–29 40 (6.3)
≥30 4 (0.6)
n/a 2 (0.3)
Parity
0 38 (6.0)
1 55 (8.7)
2 53 (8.4)
3 44 (6.9)
4 57 (9.0)
5 68 (10.7)
>5 321 (50.5)
Sex partners in past 12 months
0 72 (11.4)
1 515 (81.2)
2 33 (5.2)
> 2 14 (2.1)
Sex partners in lifetime
0 8 (1.3)
1 437 (68.9)
2 151 (23.8)
>2 38 (6)
Contraception
None 489 (77.1)
Injection 98 (15.5)
Loop 22 (3.5)
Implant 14 (2.2)
Pill 2 (0.2)
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and sexual taboos prevalent in our population needed to be addressed
to convince women to self-collect genital samples at their home. We
were able to reach out to the whole community offering screening to
85% (637 of 749) of screening-eligible women of whom 82% (523 of
637) accepted to be screened as illustrated in Fig. 3. This was largely
facilitated by initial consultation with political and community leaders
and health professionals followed by community sensitization through
community gatherings as well as ongoing education on household level
during the campaign. We realized the importance to carefully plan
screening campaigns in accordance with community (farming, weather)
and health activities in the region and to allow adequate time for re-
cruitment and follow up. Also strict adherence to the announced
schedule was important to maintain cooperation and trust within the
community.

Care continuum

A key activity of the campaign-like screening approach is the
competent follow-up of the identified HPV-positive women. We had
established a temporary one-week screening clinic at the local health
facility for the time of the follow-up, where a trained gynecologist as-
sisted by a nurse attended all HPV-positive women who were given time
slots to be seen on specific days. All women were reached and invited to
the clinic through the completely available residency data from the data
captured in the digital system. During the operations of the temporary
screening clinic we could triage close to three quarters of HPV positive
women. Nevertheless, seasonal circumstances (harvest season, rain)
and non-urgency impeded compliance to follow-up appointment at the
temporary screening visit. Women who missed the triage visit will be
re-invited at a convenient time. Treatment acquisition is a crucial
outcome of cervical cancer screening strategies. In sub-Saharan Africa
most HPV-DNA-based self-sampling studies [40,41,43], but also VIA
programs [50,51], report low follow-up rates. Similar compliance issues
are also reported in developed countries [23,52]. For our setting we
learned that active tracking and adequate time needs to be available to
bring all women in need of follow-up into care.

Cervical cancer screening using home-based HPV self-sampling is a
multi-contact approach with the inherent risk of participant and/or

data/material loss. Assistance of a robust digital data collection system
will be crucial for such strategy both from a patient's perspective to
ensure follow-up care as well as from a health system perspective [53]
to provide accurate monitoring and evaluation of all screening steps.
Our app-based data system proved to be a robust, flawless system. We
had no data loss, the material loss (six brushes lost) was remedied by
identifying and revisiting the women and all results were easily ac-
cessible to the community. Our data can be easily entered or retrofitted
into a regional health database, and the system is flexible to be adapted
to evolving data collection systems as the program advances. The
system also allows for easy scale-up and adaption to similar health
service settings.

Fig. 3. Cascade of community HPV screening. Data are percentages with 95%CIs and absolute numbers. Individual bars depict key steps in the screening process.

Fig. 4. Retention of HPV-positive women after initial household visit. Data are
absolute numbers and percentages with 95% CIs.
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Sampling issues

The screening cascade in Fig. 3 shows a considerable drop in par-
ticipation after the consent step. Nearly every 5th women (17%)
dropped out of screening before having provided a self-sample. Possible
explanations for this unexpected finding are the traditional fabric of this
remote and rural community, the cultural need for spousal approval,
also ignorance, fear and/or shame when faced with the self-sampling
brush. Given the widely reported high acceptability of self-sampling
only few studies have addressed possible social harm or adverse effects
related to self-sampling [45,54–56]. Attention to context-specific bar-
riers in relation to self-sampling is needed when this method is newly
implemented. An additional loss in screening participation was due to
insufficiency of the self-sample (Fig. 3), i.e. the sample contained a too
small amount of human material for HPV-DNA testing. This was a
surprising finding as we had confirmed the acceptance and accuracy of
the Evalyn brush™ in a small-scale survey among staff and patients of
the gynaecology department. Also in the literature sample quality issues
are rarely reported [24,44]. It is possible that our community health
workers were not sufficiently trained to explain the self-sampling pro-
cedure and usage of the device. Also some participants could have in-
tentionally given an improper or non-used sample while pretending to
be cooperative (desirability bias).

The genital sample collection technology is rapidly advancing. In
our study we used the Evalyn brush that has been widely used in Europe
and has been tested favourably in sub-Saharan settings like South Africa
[57] and Kenya [58]. Alternative sampling techniques including non-
invasive HPV testing from a urine sample have been systematically
reviewed [19,59] or are under ongoing research [60]. Further valida-
tion studies are needed to assess for different contexts which device is
most appropriate and how to best assist its use.

HPV testing platforms

We used the AID HPV testing platform as at the time of our study it
was one of the few HPV platforms available in Ethiopia [44]. It also has
the potential to cover large testing volumes, a requirement that we
consider favourable for a community-based campaign. With the avail-
ability of alternative testing platforms and also different sampling
methods it will be necessary to assess the most cost-effective technique
suitable for the setting, before scaling up of self-sampling campaigns.

Regarding triage testing methods, in our small sample the use of the
biomarker CINtecPlus® as triage test for HPV-positive women [61]
correlated well with detected precancerous lesions and warrants further
evaluation in a well-powered study.

Sustainability

A key factor in the roll-out of home-based screening campaigns are
the program costs. At present market prices the collection system (de-
vices, transport medium) and molecular testing (HPV testing, dual-stain
cytology) are still prohibitively expensive for resource-poor commu-
nities. It will be important to study whether the gain in diagnostic ef-
fectiveness in conjunction with competitive pricing will make HPV
testing affordable, and/or whether advanced visual screening methods
are cost effective alternatives to triage options such as dual stain cy-
tology [62–64].

Other important program issue to be considered include human
resource requirements (capacity and training), as well as program
outcomes such as service uptake, service coverage, and patient follow-
up. The shifting of the initial screening step to the community relieved
the clinic from a potentially large screening burden and seems a cost-
effective screening approach [65]. While service delivery through mo-
bile community outreach e.g. at public meeting points [40–44,66] can
achieve large uptake in a labour-saving manner, our digitally assisted
door-to-door approach potentially widens screening coverage, provides

Fig. 5. Triage of hrHPV positive participants. PortColp (portable colposcopy); dual stain (p16INK4a/Ki-67); CIN (cervical intraepithelial neoplasia); IND (in-
determinate).
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a platform for a screening registry with monitoring and evaluation
capacity and facilitates-when needed-the retention of participants in
care. In addition, such home-based approach could also be integrated
into other health activities such a community-based multi-disease care
and prevention programs [38,67]. The costs and effects of home-based
screening approaches must further be assessed for scalability in similar
settings.

Conclusion

To achieve the 2030 target of globally screening 70% of the 35–45
year old women proposed by WHO [68] on the path to the global
elimination of cervical cancer within the century a broad access to high-
accuracy screening tests is required. Our pilot study has provided a
proof of concept to the approach of a community-based, multi-contact
cervical cancer screening when assisted by a robust digital data col-
lection system. The results of our cervical cancer screening campaign
lend promise to implementation of high access and high-quality cer-
vical cancer screening programs also in rural and resource-poor com-
munities. Main elements are a broad community awareness and high
competency of community workers as well as establishment of an
adequate self-sampling and HPV-DNA testing platform.
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