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Abstract

Background and Aim: Breast cancer is the leading cancer in terms of incidence in
Kenya. We conducted a breast cancer awareness and screening pilot to assess feasi-
bility of rolling out a national screening program in Kenya.

Methods: Conducted in Nyeri County during October-November 2019, the pilot
had three phases; awareness creation, screening (clinical breast examination and/or
imaging) and final evaluation (post-screening exit interviews and retrospective
screening data review). Descriptive statistics on awareness, screening process and
outputs were derived.

Results: During the pilot, 1813 CBE, 217 breast ultrasounds and 600 mammograms
were performed. Mammography equipment utilization increased from 11% to 83%.
Of 49 women with suspicious lesions on mammography, only 22 (44.9%) had been
linked to care 4 months after the campaign. Of 532 exit interview respondents; 95%
(505/532) were >35 years of age; 80% (426/532) had been reached by the aware-
ness campaign. Majority (75% [399/532]) had received information from community
health volunteers; 68% through social groups. Majority (79% [420/532]) felt the cam-
paign had changed their behavior on breast health. Although 77% (407/532) had
knowledge on self breast examination (SBE); only 13% practiced monthly SBE. More
than half (58% [306/532]) had previously undertaken a CBE. Approximately 70%
(375/528) were unaware of mammography before the pilot; 86% (459/532) had
never previously undertaken a mammogram. Fifty-five percent (293/532) of respon-
dents had screening waiting times of >120 min.

Conclusion: Community health workers can create breast cancer screening demand
sustainably. Adequate personnel and effective follow-up are crucial before national

roll-out of a breast cancer screening program.
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1 | BACKGROUND

Breast cancer is the most common cancer among women, affecting
over two million women globally and resulting in over 600 000 deaths
in 2018.) For effective breast cancer control programs, five key
approaches have been described; integration of breast cancer into
national cancer control strategic planning by policymakers, develop-
ment of diagnosis and management guidelines, review of evidence-
based practices by clinicians, identification of priority breast cancer
control opportunities by advocates and implementation research
training and mentorship.?

Breast cancer is the leading cause of cancer morbidity in Kenya,
constituting approximately 13% of all cancer cases; and the third lead-
ing cause of cancer deaths with approximately 2600 deaths in 20183
Even in tertiary facilities, about a third of breast cancer cases are diag-
nosed in stage four, with metastases to bone, brain, lung or liver.* This
is associated with high costs of treatment and low overall survival
rates. In Kenya, breast cancer occurs earlier in women between ages
35 and 45 years which is 10-15 years earlier than the peak incidence
in developed countries.”> Knowledge on approaches for early detec-
tion of breast cancer is low, especially in the rural areas.®

Kenya does not have a mass breast cancer screening program at
the population level yet; screening is currently opportunistic and
individual-based. The Kenya National Cancer Screening Guidelines
2018 identify breast cancer as one of the cancers planned for
population-based screening.” The World Health Organization (WHO)
recommends conduction of a pilot before launch of a cancer screening
program, to guide implementation.2? In 2016, through the Managed
Equipment Service (MES) project, the Ministry of Health availed mam-
mography equipment in all the 47 counties in Kenya. However, there
were concerns about the low utilization of the equipment for breast
cancer screening and early diagnosis. Therefore, the National Cancer
Control Program conducted a breast cancer awareness and screening
pilot, to assess the feasibility of utilizing mammography equipment
available at county referral facilities to support a national, population-
based breast cancer screening program.

2 | METHODS

The breast health awareness and screening pilot was a 2 month interven-
tion launched in Nyeri County in October 2019 and ran until November
2019. The pilot had two phases; awareness creation, and linkage to
screenings services. The pilot involved community mobilization, training
of healthcare workers in clinical breast examination, conduction of mam-
mograms, biopsy taking, as well as monitoring and evaluation.

The campaign was overseen and managed by a partnership
between the Nyeri County Government, the National Prevention,
Screening and Early Detection of Cancer Technical Working Group
under the Ministry of Health's National Cancer Control Program
(NCCP), National Cancer Institute of Kenya (NCI-K) and the Kenya
Network of Cancer Organizations (KENCO). Support for the training
of healthcare workers was provided by the Surgical Society of Kenya

(SSK) and Kenya Association of Radiologists (KAR). The pilot targeted
women aged 35 years and above with information on breast health
and an invitation to the County Referral Hospital (NCRH) for

screening.

21 | Campaign awareness approaches

To reach the target audience, multiple channels were used; including
community leaders, community health volunteers (CHVs), mass media
(radio and television), social media (Whatsapp and Facebook), adver-
tising materials (leaflets, printed t-shirts, lesos and posters), health
facility information activities and the campaign launch event itself,
that brought together key stakeholders.

2.2 | Pilot evaluation

Evaluation was structured around the two phases of the pilot process;
awareness creation and screening process. The outcome evaluation
assessed various variables during and after the pilot period. Screening
service statistics were compared with a baseline survey conducted in
April 2019 based on retrospective review of mammography and
breast cancer health records for the period April 1, 2018 to March
31, 2019 at the Nyeri County Referral Hospital.

Specifically, the evaluation assessed increase in mammography
equipment utilization, increase in patient throughput, breast cancer
detection rate and referral rates. To gauge awareness campaign pene-
tration and effectiveness, exit interviews using a semi-structured
questionnaire were conducted to clients who had undergone mam-
mography during the pilot. The questionnaire had undergone pre-
testing and utilized in a prior breast cancer awareness and practice
survey conducted a year earlier. A qualitative assessment of the
health system enablers and barriers for breast cancer screening were

also performed.

2.3 | Mammography and equipment utilization

At baseline, equipment utilization was calculated by considering the
average number of mammograms per day against the maximum daily
mammography capacity of the facility. The calculation was done as

shown below:

Equipment utilization (EQ) =
Average number of mammograms per day
Maximum daily mammography capacity of the facility

24 | Datamanagement

Descriptive statistics were calculated to describe the changes in

awareness and uptake, comparing the baseline with post-awareness
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campaign periods. The screening process was described through cal-
culation of detection rates (proportion of women with abnormal find-
ings, out of all women screened) and linkage to care rates (women
with evidence of successful linkage to care after positive screening
results). Data analysis was conducted using Epi Info™ statistical soft-
ware, version 7.2 (Centers for Disease Control and Prevention,
Atlanta, GA).

3 | FINDINGS

3.1 | Screening process and linkage to care

During the pilot period, 217 ultrasounds were performed, 600 mam-
mograms were undertaken and 1813 women received a clinical breast
exam (CBE). There was a 614% increase in the number of clients
undergoing mammography in October and November 2019 (600)
compared to the same period in 2018 (84), P < .0001. The average
number of mammograms conducted per day increased from 2 in 2018
to 15 in 2019. The number of mammograms performed decreased

sharply after the end of the awareness campaign (Figure 1).

3.2 | Length of stay during screening visits

The average length of stay (LOS) for 36% of the clients was more than
180 min (3 h) while 27% and 19% of clients spent 61-120 min and
121-180 min, respectively (Figure 2). Only 18% of the patients indi-
cated that they had spent less than 60 min at the screening health
facility. This is compared to a report from healthcare workers during
the baseline survey conducted in April 2019, which estimated the
LOS at 60 min.

3.3 | Mammography equipment utilization

Based on interviews at the facility, it was established that a maximum

of 18 mammograms could be undertaken per day (three per hour for
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FIGURE 1 Trends in number of mammograms performed, Nyeri
County Kenya; October-November 2019
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6 hin a day). On average, two mammograms were performed per day

before the pilot; therefore, equipment utilization was calculated as:

Equipment utilization (EQ) :% x100=11.1%

During the pilot, an average of 16 mammograms was performed

per day; therefore the equipment utilization was:

15 .
EQ- 77 x 100-83.3%

Therefore, mammography equipment utilization increased from 11%
before the pilot to 83% during the pilot period. However, this was not
sustained after the pilot, since the average number of mammograms
performed per day begun to rapidly decline post-campaign. In the
week following the campaign's end, on average six mammograms
were performed per day (EQ = 33.3%).

While in October and November 2018 diagnostic mammograms
were more than screening mammograms, in 2019, screening mammo-

grams were more than diagnostic mammograms (Figure 3).

3.4 | Breast cancer diagnosis and linkage to care

A total of 49 clients had lesions suspicious for breast cancer on
mammography or ultrasound. Four months after the campaign,
22 (44.9%) had undergone biopsies and had been linked to defini-
tive care (either surgery, chemotherapy or both), 5 (10.2%) were
awaiting diagnosis with fine needle aspirate (FNA) or biopsy while
22 (44.9%) had not yet gone for biopsy or could not be reached
through the phone numbers they provided. A further 25 clients had
a provisional diagnosis of fibroadenoma; 9 (36.0%) had undergone
further evaluation successfully, 6 (24.0%) were awaiting FNA at the
time of pilot evaluation, while 10 (40.0%) had not sought further
diagnostic care or were not reachable on phone. Concerns were
raised for cases that required surgery since the NCRH was fully
booked up to mid-2020, due to overwhelming demand for surgical
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FIGURE 3 Comparison between screening and diagnostic
mammograms performed in Nyeri County Kenya; October/November
2018 versus October/November 2019

treatment at the facility. Four months after the pilot period, out of
600 mammogram reports, 175 (29%) had not been collected by the

screened clients.

3.5 | Post-screening exit interview/survey
3.5.1 | Socio-demographic characteristics of survey
respondents

The exit interview had 532 respondents. Majority of the respondents
(76%) were between the ages 30-59 years age (Table 1). Majority
(70%) were married and 76% had at least attained primary education

and above. Over half (58%) of the respondents were farmers.

3.5.2 | Awareness campaign performance

Eighty percent of the respondents to the client exit survey recalled see-
ing or hearing of a breast health campaign over the month of October
2019 without any prompting. Approximately 95% of these respondents
were in the ‘target group’ (women aged 35 and above). Majority of the
respondents (75%) reported that they had received information of the
campaign from the CHVs, while 68% mentioned church announcements
and Whatsapp groups. Majority of the respondents (72%) reported that

the campaign had changed their behavior on breast health.

3.6 | Early detection, screening knowledge and
behavior
3.6.1 | Breast self examination

Majority of the respondents (77%) had knowledge of breast self
examination (BSE). On frequency of performing BSE, majority (75%)
of the respondents did not regularly practice BSE; only 13% reported
that they practiced monthly BSE (Figure 4). Twenty-eight percent
(7/25) of women of age less than 40 years performed BSE monthly,
compared with 14.2% (72/507) of those above 40 years (P = .058).

TABLE 1 Socio-demographic characteristics of the exit interview
respondents, Nyeri County breast cancer awareness and screening
pilot, 2019 (n = 532)

Variable Category Frequency %
Age 30-39 25 4.7
40-49 151 28.4
50-59 228 429
60 and above 128 24.1
Marital status Single 72 13.5
Married 372 69.9
Separated 18 3.4
Divorced 2 0.4
Widow 68 12.8
Education level None 26 4.9
Primary incomplete 102 19.2
Primary complete 128 241
Secondary incomplete 58 10.9
Secondary complete 146 27.4
Vocational training 17 3.2
College incomplete 7 1.3
College complete 48 9.0
Occupation Farming 308 57.9
Employed 51 9.6
Business 124 23.3
Other 26 4.9
None 23 4.3
_. 40.0 37.0
9
- 35.0
£ 300 29.0 29.0
°
2 250 21.0
8 200 18.0
S 150 13.0 100 13.0100
=3 . 8
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FIGURE 4 Breast cancer screening awareness and practice, Nyeri
County, October-November 2019

3.6.2 | Clinical breast examination

More than half (58%) of the respondents in the exit survey had pre-
viously undertaken a clinical breast exam (CBE). Majority (85%) of
the respondents reported that they did not undergo CBE mainly
because they did not have problems with their breasts; 9% reported
that they did not know about CBE while 6% were not comfortable
with the exercise. Annual CBE was undertaken by 12.0% (3/25) of
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TABLE 2 Health system readiness evaluation to support
mammography based breast cancer screening, Nyeri County,
Kenya, 2019

Pillar Findings

Health information
systems

A large number of mammogram reports were
uncollected 4 months after the pilot. Data
capture was fragmented and findings not
fully linked with information captured in
the screening registers

The two main supplies that were inadequate
at the facility during the campaign period
were mammography films and
thermoluminescent dosimeters (TLDs) for
the radiology staff. The shortages
worsened as the number of mammograms
performed increased during the pilot

Medical products
and technologies

Before the pilot, the facility had one
radiologist and two radiographers
competent enough to perform
mammograms. During the pilot, one
radiologist and two radiographers were
added; however, the workload was still
more than this team could handle
efficiently

Human resources
for health

Awareness campaign created immediate
demand. However, since mammaography is
available only at the county referral facility,
women had to endure significant distances
and long-waiting times to access screening.
The approach had to be adapted during the
pilot to use CBE as a triaging for the
women prioritized for mammography

Service delivery

Most of the mammograms performed were
free, since Nyeri county was also piloting
UHC. However, after the end of the UHC
pilot, this has not been sustained

Health financing

The pilot involved ensuring existence of
policy frameworks combined with effective
oversight, coalition building, regulation,
attention to system design and
accountability. A close-out forum with all
the implementing agencies provided a
model for stakeholders to adopt in the
future planning, implementation and
review of campaigns. Screening was guided
by the National Cancer Screening
Guidelines

Leadership and
governance

those below 40 years and 8.1% (41/507) of those 40 years and
above (P = .490).

3.7 | Mammography

Around 71% were not aware or did not know what mammography is
before the campaign. Majority of the respondents (87%) had never previ-
ously undertaken a mammogram. Majority (78%) of the mammograms
undertaken by the respondents

pre-campaign were  diagnostic

50f8
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mammograms. Around 73% of the respondents reported that they had not
undertaken a mammogram because they did not have a problem with their
breast and therefore did not know that they needed one. Other reasons
included that a doctor or other health worker had not ordered one (12%)
and issues of cost (3%). On frequency of mammograms, all the women
under 40 years (100.0%) had a mammogram in the previous complete year,
compared to 17.9% (91/507) of those 40 years and above (P < .0001).

3.8 | Payment for mammography-based screening
At baseline (April 2019) and during the campaign period, it was found
that the cost of a mammogram at NCRH was KES 2000 (USD 20). The
cost was fully covered for Nyeri County residents registered under
the Universal Health Care (UHC) pilot project, taking place at the time.
Majority (98%) of respondents who had mammograms during the
campaign period did not pay for the service. The rest paid by cash or
through the National Hospital Insurance Fund (NHIF).

3.9 | Screening process experience

Ninety-nine percent (527/532) indicated that they were satisfied
with mammography services at the screening facility and would
go back for a subsequent mammogram. Around 87% (463/532) of
the respondents indicated they had received respectful care by
the person performing their mammogram while 79% (420/532)

termed the screening process as comfortable.

3.10 | Health system readiness evaluation

The health system structures to support breast cancer screening were
evaluated based on the WHO building blocks for health systems. The
findings are presented in Table 2. Gaps were noted in human
resources, health system capacity to support mammography-based
breast cancer screening and an efficient health information system

that can track clients through the entire continuum.

4 | DISCUSSION

4.1 | Summary of findings

During the breast cancer awareness and screening pilot, the average
number of mammograms performed increased and equipment utiliza-
tion peaked; however, this was not sustained after the pilot period
ended. Mammography screening for every woman invited for screen-
ing was found to overwhelm the screening facility and contributing to
lengthy waiting times before undergoing screening and delayed
reporting of results; a triage with CBE was deemed more feasible.
Limited availability of human resources for mammography screening

was a major impediment to optimal equipment utilization and
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reporting during this pilot. Approximately 45% of women with suspi-
cious lesions for breast cancer and 40% of those with suspected
benign conditions were lost to follow-up before diagnostic work-up
could be done. Community strategy utilizing community health
workers was the most effective awareness creation and community
mobilization approach; this can also be utilized to track screened

women and reduce loss to follow.

4.2 | Screening process and client experience

A co-test strategy of CBE and mammography (initial use of CBE and risk
stratification before mammography) had to be adopted due to over-
whelming demand following the awareness campaign. Majority of the
clients had screening turn-around times exceeding 1 h for the screening
mammography procedure. This was longer than what was reported by
healthcare personnel before the pilot, despite the fact that more per-
sonnel were deployed to meet the expected increase in demand due to
the awareness campaign. There was also an additional period of at least
2 weeks for reporting of the mammograms. This could lead to loss to
follow-up and ineffective linkage to further evaluation and/or manage-
ment. Time factor alone is a key factor in breast cancer screening uptake
and adherence to follow-up.'® A CBE-based national screening program,
with linkage to mammography for those with abnormalities or family
history of breast cancer has demonstrated effectiveness and practicality
in LMIC settings, in terms of target population coverage, linkage to fur-

ther evaluation and management and down-staging.1*~1%

4.3 | Breast cancer diagnosis and linkage to care

A loss to follow-up rate of 40% of those eligible for further diagnostic
workup was recorded in this pilot. One of the reasons may be the
long-waiting times for mammography findings to be available; this
demonstrates one constraint for mammography-based screening in
resource-limited settings. Due to the overwhelming number of mam-
mograms performed at the county referral hospital, and limited num-
ber of radiologists and radiographers, delayed reporting resulted in
poor linkage to care and follow-up. Trained personnel in mammogra-
phy were inadequate to support mammography as the primary
screening approach at the population level. Also, mammography
equipment and radiologists are only available at the county referral
facilities; therefore a primarily-mammography-based screening
approach may be unavailable to majority of women in the population.
A CBE-based screening program in Tajikistan, involving training of
various cadres of healthcare providers and integrated into routine care
of female clients demonstrated a more efficient process and linkage

to further evaluation and management.**

4.4 | Awareness creation approach

Majority of the respondents had been reached by the breast health
awareness campaign over the period of intervention. This recall

proportion implies that the campaign was effective in its visibility and
transmission of the message on breast health awareness to the target
group. Community and social media platforms were the most efficient
channels for health communication during the campaign. These low-
cost strategies may offer alternatives for cost-effectiveness and
sustainability of cancer control health campaigns, especially in
resource-constrained settings. While mass media approaches in
increasing breast health awareness and uptake of screening has been

demonstrated in other settings,*>¢

cost and sustainability in LMIC
settings is a major barrier to their wide adoption. Utilization of com-
munity structures offers the most sustainable awareness creation and
screening invitation approaches in LMIC settings or even high-income

settings with health disparities.!”:18

45 |
behavior

Early detection, screening knowledge and

Majority of the respondents had knowledge on the two approaches
for breast awareness; self breast examination and clinical breast
examination. However, fewer women carried out the two examina-
tions at the recommended frequency and regularity. Most of the
respondents assumed SBE and CBE are performed when one has
medical complaints about the breast. More than half of the respon-
dents had previously undertaken a clinical breast exam, which is
higher than the most recent national average of 14%.1°

Knowledge on mammography was low among the respondents.
Therefore, underutilization of mammography for screening may be
driven by low public awareness of mammography and its availability
at county referral hospitals. Majority of the respondents had never
previously undertaken a mammogram and this awareness and screen-
ing campaign was their first ever screening mammogram. Majority of
the mammograms undertaken pre-campaign by the respondents were
diagnostic mammograms. Utilizing the healthcare system structures
like integration of screening invitation as women seek other services
may be an effective approach for countries launching breast cancer

screening programs.2°-23

4.6 | Health system opportunities and barriers to
breast cancer screening

During the pilot, the pilot county was under a Universal Health Cover-
age pilot phase; therefore all screened women, who were residents of
the County, did not pay out-pocket for mammography. However,
since the end of the UHC pilot phase, a financing mechanism for
national roll-out is not yet finalized; therefore at the moment, majority
of women in all the Kenyan counties would require to pay for the
mammography. This may not be sustainable to offer screening at pop-
ulation level since cost of screening tests is a major cause of low
uptake. Even with coverage of the cost of mammography, the screen-
ing facility experienced stock-out of radiological films and other
essential supplies. Only the county referral facility has mammography
equipment. Human resources at the imaging department were
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strained during the pilot due to heavy work-load. Breast cancer
screening must be situated within the context of the national
healthcare system, recognizing the realities and barriers, for sustain-
ability and effectiveness.?*

4.7 | Strengths and limitations

A particular strength of the approach employed during this pilot was
the combination of screening process data and feedback from
screened clients. This would further inform the planned national roll-
out of breast cancer screening program. However, the pilot study had
some limitations. First, the pilot intervention period was rather short.
Therefore, it was not possible to evaluate the medium term effects of
the awareness creation. Second, a component of formative research
would have given more insights into the target population attributes

that would impact breast cancer screening uptake.

5 | CONCLUSION

A community awareness and provision of information on breast can-
cer screening can create demand; however, the healthcare system
needs to be well prepared to offer the screening and linkage to care
to all women seeking screening services. All the pillars of healthcare
systems strengthening must be improved to support an effective
breast cancer screening program. A CBE-based screening, with linkage
to imaging may be the most feasible approach as breast cancer
screening is introduced at the population level in Kenya even as we
focus on increasing staff training and availability to provide screening
services.

ACKNOWLEDGMENTS

We wish to acknowledge the Nyeri County Department of Health for
their support during the conduction and evaluation of the pilot; the
National Cancer Institute of Kenya for pilot planning support,
the General Electric Healthcare (Kenya Office) for logistical and coor-
dination support, DeBi consulting for supporting the evaluation and
Hue Experiential communication agency as well Kenya Network of

Cancer Organizations (KENCO) for leading the awareness campaign.

CONFLICT OF INTEREST

The authors declare that they have no conflicts of interests.

AUTHOR CONTRIBUTIONS

All authors had full access to the data in the study and take responsi-
bility for the integrity of the data and the accuracy of the data analy-
sis. Conceptualization, V.M., J.-P.B., B.M., M.N.; Methodology, V.M.,
R.N., M.N.; Investigation, L.K., R.N., B.M., D.O., M.N.; Formal Analysis,
V.M.; Writing—Original Draft, V.M.; Writing—Review & Editing, V.M.,
D.O., M.N.; Supervision, H.G., M.N.; Data Curation, V.M.; Validation,
V.M.; Project Administration, J.-P.B., H.G.; L.K.

|Cancer Reports
1

s WILEY_L 7o

ETHICAL STATEMENT

The pilot project was part of the planned roll-out of breast cancer
screening in Kenya, as recommended by the World Health Organiza-
tion. Therefore, the pilot was authorized by the Ministry of Health as
a routine surveillance and programmatic undertaking to inform phased
implementation from 2021, and was not subjected to an institutional
review board process. Screening information was collected following
routine cancer surveillance structures in Kenya. However, verbal con-
sent was sought from the exit interview respondents before conduc-

tion of the interviews, after explanation of the study rationale.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Valerian Mwenda "= https://orcid.org/0000-0002-1956-7440

REFERENCES

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 countries. CA Cancer J Clin.
2018;68(6):394-424. https://doi.org/10.3322/caac.21492

2. Zujewski JA, Dvaladze AL, llbawi A, et al. Knowledge summaries for
comprehensive breast cancer control. J Glob Oncol. 2018;4(4):1-7.
https://doi.org/10.1200/jgo.17.00141

3. Ferlay J, Ervik M, Lam F, et al. Global Cancer Observatory: Cancer
Today. International Agency for Research on Cancer: Lyon; 2018.

4. Ekpe E, Shaikh AJ, Shah J, Jacobson JS, Sayed S. Metastatic breast
cancer in Kenya: presentation, pathologic characteristics, and
patterns—findings from a tertiary cancer center. J Glob Oncol. 2019;5:
1-11. https://doi.org/10.1200/jgo.19.00036

5. Makanga W, Wasike R, Saidi H. A profile of female breast cancer patients
in a Kenyan urban private hospital. Ann African Surg. 2013;10(1).

6. Sayed S, Ngugi AK, Mahoney MR, et al. Breast cancer knowledge,
perceptions and practices in a rural Community in Coastal Kenya.
BMC Public Health. 2019;19(1):180. https://doi.org/10.1186/s12889-
019-6464-3

7. Ministry of Health Kenya. National cancer screening guidelines.
http://www.health.go.ke/wp-content/uploads/2019/02/National-
Cancer-Screening-Guidelines-2018.pdf. Accessed April 10, 2020.

8. WHO | Guide to cancer early diagnosis. https://www.who.int/
cancer/publications/cancer_early_diagnosis/en/. Accessed January
27,2021.

9. WHO: Screening programmes: a short guide. https://apps.who.int/
iris/bitstream/handle/10665/330829/9789289054782-eng.pdf.
Accessed January 27, 2021.

10. Mandrik O, Yaumenenka A, Herrero R, Jonker MF. Population prefer-
ences for breast cancer screening policies: Discrete choice experi-
ment in Belarus. PLOS ONE. 2019;14(11):e0224667. http://dx.doi.
org/10.1371/journal.pone.0224667.

11. El Fakir S, Najdi A, Khazraji YC, et al. Breast cancer screening in
Morocco: performance indicators during two years of an organized
programme. Asian Pacific J Cancer Prev. 2015;16(15):6285-6288.
https://doi.org/10.7314/APJCP.2015.16.15.6285

12. Basu P, Selmouni F, Belakhel L, et al. Breast cancer screening program
in Morocco: status of implementation, organization and performance.
Int J Cancer. 2018;143(12):3273-3280. https://doi.org/10.1002/ijc.
31749


https://orcid.org/0000-0002-1956-7440
https://orcid.org/0000-0002-1956-7440
https://doi.org/10.3322/caac.21492
https://doi.org/10.1200/jgo.17.00141
https://doi.org/10.1200/jgo.19.00036
https://doi.org/10.1186/s12889-019-6464-3
https://doi.org/10.1186/s12889-019-6464-3
http://www.health.go.ke/wp-content/uploads/2019/02/National-Cancer-Screening-Guidelines-2018.pdf
http://www.health.go.ke/wp-content/uploads/2019/02/National-Cancer-Screening-Guidelines-2018.pdf
https://www.who.int/cancer/publications/cancer_early_diagnosis/en/
https://www.who.int/cancer/publications/cancer_early_diagnosis/en/
https://apps.who.int/iris/bitstream/handle/10665/330829/9789289054782-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/330829/9789289054782-eng.pdf
http://dx.doi.org/10.1371/journal.pone.0224667
http://dx.doi.org/10.1371/journal.pone.0224667
https://doi.org/10.7314/APJCP.2015.16.15.6285
https://doi.org/10.1002/ijc.31749
https://doi.org/10.1002/ijc.31749

80of 8 WI LEy_ICancer Reports

13.

14.

15.

16.

17.
18.

19.

MWENDA ET AL.

Denewer A, Hussein O, Farouk O, Elnahas W, Khater A, El-Saed A.
Cost-effectiveness of clinical breast assessment-based screening in
rural Egypt. World J Surg. 2010;34(9):2204-2210. https://doi.org/10.
1007/500268-010-0620-3

Talib Z, Shukurbekova |, Sadonshoeva G, et al. A community-oriented
approach to breast cancer in a low-resource setting: improving
awareness, early detection and treatment of breast cancer in Tajiki-
stan. Breast J. 2016;22(3):330-334. https://doi.org/10.1111/thj.
12618

Wallington SF, Oppong B, Iddirisu M, Adams-Campbell LL. Develop-
ing a mass media campaign to promote mammography awareness in
African American women in the nation's capital. J Community Health.
2018;43(4):633-638. https://doi.org/10.1007/s10900-017-0461-1
Schliemann D, Htay MNN, Dahlui M, et al. Impact of a mass media
campaign on breast cancer symptoms awareness and screening
uptake in Malaysia: findings from a quasi-experimental study. BMJ
Open. 2020;10(8):e036503. https://doi.org/10.1136/bmjopen-2019-
036503

Lofters A, Jain A, Siu W, et al. Ko-Pamoja: the feasibility of a lay health
educator-led breast and cervical screening program for black women in
Ontario, Canada (short report). Cancer Causes Control. 2017;28(11):
1207-1218. https://doi.org/10.1007/510552-017-0920-0

Berger S, Huang CC, Rubin CL. The role of community education in
increasing knowledge of breast health and cancer: findings from the
Asian breast cancer project in Boston, Massachusetts. J Cancer Educ.
2017;32(1):16-23. https://doi.org/10.1007/s13187-015-0911-3
Kenya National Bureau of Statistics. Kenya Demographic and Health
Survey 2014. http://www.nutritionhealth.or.ke/wp-content/uploads/
Downloads/KenyaDemographicandHealthSurveyKDHSReport2014.
pdf. Accessed February 23, 2021.

20.

21.

22.

23.

24,

Willems B, Bracke P. Participants, physicians or programmes: Partici-
pants' educational level and initiative in cancer screening. Health Pol-
icy (New York). 2018;122(4):422-430. https://doi.org/10.1016/j.
healthpol.2018.02.001

Khalig W, Landis R, Wright SM. Improving breast cancer screening
adherence among hospitalized women. J Women Heal. 2017;26(10):
1094-1098. https://doi.org/10.1089/jwh.2016.5939

Grosse Frie K, Kamaté B, Traoré CB, Coulibaly B, Mallé B,
Kantelhardt EJ. Health system organisation and patient pathways:
breast care patients' trajectories and medical doctors' practice in Mali.
BMC Public Health. 2019;19(1):204. https://doi.org/10.1186/s12889-
019-6532-8

Kohler RE, Miller AR, Gutnik L, Lee CN, Gopal S. Experiences and per-
ceptions regarding clinical breast exam screening by trained lay-
women in Malawi. Cancer Causes Control. 2017;28(2):137-143.
https://doi.org/10.1007/s10552-016-0844-0

Turnbull E, Priaulx J, van Ravesteyn NT, et al. A health systems
approach to identifying barriers to breast cancer screening
programmes. Methodology and application in six European countries.
Health Policy (New York). 2018;122(11):1198-1205. https://doi.org/
10.1016/j.healthpol.2018.08.003

How to cite this article: Mwenda V, Bor J-P, Gitungo H, et al.
Breast health awareness campaign and screening pilot in a
Kenyan County: Findings and lessons. Cancer Reports. 2021;
€1480. https://doi.org/10.1002/cnr2.1480



https://doi.org/10.1007/s00268-010-0620-3
https://doi.org/10.1007/s00268-010-0620-3
https://doi.org/10.1111/tbj.12618
https://doi.org/10.1111/tbj.12618
https://doi.org/10.1007/s10900-017-0461-1
https://doi.org/10.1136/bmjopen-2019-036503
https://doi.org/10.1136/bmjopen-2019-036503
https://doi.org/10.1007/s10552-017-0920-0
https://doi.org/10.1007/s13187-015-0911-3
http://www.nutritionhealth.or.ke/wp-content/uploads/Downloads/KenyaDemographicandHealthSurveyKDHSReport2014.pdf
http://www.nutritionhealth.or.ke/wp-content/uploads/Downloads/KenyaDemographicandHealthSurveyKDHSReport2014.pdf
http://www.nutritionhealth.or.ke/wp-content/uploads/Downloads/KenyaDemographicandHealthSurveyKDHSReport2014.pdf
https://doi.org/10.1016/j.healthpol.2018.02.001
https://doi.org/10.1016/j.healthpol.2018.02.001
https://doi.org/10.1089/jwh.2016.5939
https://doi.org/10.1186/s12889-019-6532-8
https://doi.org/10.1186/s12889-019-6532-8
https://doi.org/10.1007/s10552-016-0844-0
https://doi.org/10.1016/j.healthpol.2018.08.003
https://doi.org/10.1016/j.healthpol.2018.08.003
https://doi.org/10.1002/cnr2.1480

	Breast health awareness campaign and screening pilot in a Kenyan County: Findings and lessons
	1  BACKGROUND
	2  METHODS
	2.1  Campaign awareness approaches
	2.2  Pilot evaluation
	2.3  Mammography and equipment utilization
	2.4  Data management

	3  FINDINGS
	3.1  Screening process and linkage to care
	3.2  Length of stay during screening visits
	3.3  Mammography equipment utilization
	3.4  Breast cancer diagnosis and linkage to care
	3.5  Post-screening exit interview/survey
	3.5.1  Socio-demographic characteristics of survey respondents
	3.5.2  Awareness campaign performance

	3.6  Early detection, screening knowledge and behavior
	3.6.1  Breast self examination
	3.6.2  Clinical breast examination

	3.7  Mammography
	3.8  Payment for mammography-based screening
	3.9  Screening process experience
	3.10  Health system readiness evaluation

	4  DISCUSSION
	4.1  Summary of findings
	4.2  Screening process and client experience
	4.3  Breast cancer diagnosis and linkage to care
	4.4  Awareness creation approach
	4.5  Early detection, screening knowledge and behavior
	4.6  Health system opportunities and barriers to breast cancer screening
	4.7  Strengths and limitations

	5  CONCLUSION
	ACKNOWLEDGMENTS
	  CONFLICT OF INTEREST
	  AUTHOR CONTRIBUTIONS
	  ETHICAL STATEMENT
	  DATA AVAILABILITY STATEMENT

	REFERENCES


