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Screening by Clinical Breast Examination
in Western Kenya: Who Comes?

abstract

Purpose More than 80% of women with breast cancer in Kenya present to medical care with established
late-stage disease. We sought to understand why women might not participate in breast cancer screening
when it is offered by comparing the views of a cohort of those who attended a screening special event with
those of community controls who did not attend.

Methods All residents living close to three health centers in western Kenya were invited to participate in
screening. Participants (attendees) underwent clinical breast examination by trained physician oncol-
ogists. In addition, women who consented were interviewed by using a modified Breast Cancer Awareness
Module questionnaire. Nonattendees were interviewed in their homes the following day.

Results A total of 1,511 attendees (1,238women and273men) and 467 nonattendeewomenparticipated in
the study. Compared with nonattendees, the women attendees were older, more often employed, knew that
breast cancer presented as a lump, andweremore likely to have previously felt a lump ina breast. Inaddition,
they were more likely to report previously participating in screening activities, were more likely to have
performed breast self-examination, and were less concerned about wasting a doctor’s time. Almost all those
surveyed (attendees and nonattendees) expressed interest in future breast cancer screening opportunities.

Conclusion The women who volunteer for breast cancer screening in western Kenya are more aware of
breast cancer than those who do not volunteer. Screening recruitment should seek to close these
knowledge gaps to increase participation.
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INTRODUCTION

Breast cancer is the most common cancer in
Kenya, accounting for approximately 23% of all
cancers in the country.1 Kenya is not alone in
having such a breast cancer burden. Worldwide,
almost 50% of breast cancer cases and 58% of
deaths occur in low- andmiddle-incomecountries
(LMICs).2 Breast cancer affects younger women
and is more clinically aggressive in women from
sub-Saharan Africa than among women from
North America.3 Screening for breast cancer is
important because this disease has a preclinical
phase during which the condition is localized and
asymptomatic, a stage in which this cancer may
have a greater chance of being cured and may
have longer survival.4 Perhaps because there are
low levels of breast cancer awareness and there is
limited access to health care, more than 80% of
women in western Kenya present late, at a stage
associated with poor outcomes.5,6

Screening for Breast Cancer

Mammographic screening of women for breast
cancer is widely used in countries in which

screening facilities are available.7,8 By contrast,
because of the lack of access to mammography
screening in the public sector, Kenya National
Guidelines for cancer management recommend
breast self-examination (BSE) and clinical breast
examination (CBE) for early cancer detection.9

Efficacy of CBE as a Screening Strategy

Clinical trials of breast cancer screening have
reported sensitivity and specificity for CBE screen-
ing of 51.7% and 94.3%, respectively.10-12 Pre-
liminary results of a cluster-randomized controlled
trial in India that used CBE suggested that this
approach may uncover significantly more early-
stage cancers in the screened population (18.8
per 100,000 women) than emerged in a control
group (8.1 per 100,000 women).10

Screening for Breast Cancer in Resource-
Constrained Settings

In most LMICs, screening events use CBE and are
usually donor-funded special opportunities. In
some of these events, most of the abnormalities
identifiedby thecliniciansarealreadysymptomatic.
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The participants in such events may come there to
confirm what they already know or to seek further
care for an existing disease, not the ideal situation
for screening and early detection efforts. This
might be one explanation of why screening activ-
ities in LMICs find cancers in advanced stages
more often than do similar activities in the de-
velopedworld.13Hoping thatwemight findways to
encouragewomen toparticipate in screeningat an
earlier stage in their disease natural history, we
searched the literature for relevant studies but
found no research describing predictors of
women’s participation in breast cancer screening
in Kenya. For this reason, we conducted a pro-
spective cohort study to ascertain what distin-
guished women who chose to participate in CBE
screening from thosewhodidnotparticipate in our
setting. We believed that this kind of information
might subsequently be used to design public
education efforts that would motivate nonatten-
dees to become attendees.

METHODS

Study Site

The Academic Model Providing Access to Health-
care (AMPATH) is a collaboration among Moi
University School of Medicine, Moi Teaching
and Referral Hospital (MTRH), Kenya’s Ministry
of Health, and North American academic institu-
tions led by Indiana University School of Medi-
cine.14 Initially, AMPATH focusedonHIVcare, but
it has now broadened its services to include pri-
mary health care and chronic disease manage-
ment, including prevention and care for cancer
through the AMPATH Oncology Institute (AOI).
Since 2006, annual screening hasbeen performed
during themonthofOctober (BreastCancerAware-
ness Month). The Walther Project, in which this
study is nested, was initiated in 2011 under the
auspices of AOI with a grant from Walther Cancer
Foundation of Indianapolis, IN, in support of re-
search on cancer prevention in Kenya.

During October and November 2012, the Walther
Project organized breast health education and
screening activities in three communities within
the AMPATH catchment area (Fig 1). The study
communities were chosen on the basis of unpub-
lished data from the Eldoret Cancer Registry in an
attempt to represent counties with high, medium,
and low burdens of breast cancer. Uasin Gishu,
Nandi, and Mount Elgon account for 45%, 5%,
and 0.2% of the cases in the registry, respectively.
These threecountiesareethnicallydiverseandare
representative of the overall population of western
Kenya.

One-day screening special events were conduct-
ed at public health facilities serving the three
counties. In the week before screening, commu-
nitiesweremobilized toparticipateby local leaders
who invited everyone in the nearby area to attend
breast cancer screening events. On the advice of
health center leaders, bothmenandwomen in the
target communities were invited to attend to se-
cure male support for the screening activity. We
acted on this advice because Kenya is predomi-
nantly a paternal society in which women usually
seek permission from men before attending
events like screening, vaccination, and family
planning. The screening events included educa-
tion and CBE provided by trained physician on-
cologists. At the screening event, any participants
with breast lumps detected by CBE underwent
fine-needle aspiration immediately. Those with
cytology reported as suspicious for malignancy
underwent core needle biopsies 1 week later
followed by appropriate treatment at MTRH.

Study Design

The studywas a cross-sectional survey conducted
in two parts. Part one (survey of screening partic-
ipants) involved administering a questionnaire to
all consenting women at CBE events. For this
survey, we used the validated breast module of
the Breast Cancer Awareness Module (BCAM)
survey.15 Prior work had been done to modify its
language to improve the face validity and under-
standability in Kenya.16

The second part (survey of community women
who did not volunteer) involved home-based in-
terviews of women who had not presented them-
selves for screening and who were identified by a
systematic random sampling of residents within a
5-km radius along all roads leading to the health
center. This survey of community residents used
the same BCAM survey and was conducted the
day after the screening event. Ethical approvalwas
obtained from the Moi University Institutional Re-
search and Ethics Committee as well as the Indi-
ana University Institutional Review Board.

Study Procedures

The questionnaire was administered in one of
two languages (English or Kiswahili) by trained
research personnel.Written consentwas obtained
from participants. Questionnaire items included
the six domains of BCAM: sociodemographic
characteristics, socioeconomic characteristics,
experience with previous breast examinations,
prior training in how to examine for a breast lump,
knowledge of availability of screening programs,
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and perceived barriers to CBE if a woman noted
changes in her breast. An open-ended question
on reasons for not attending the current screening
event was asked only of those who had heard
about the screening event but had not attended.
Another open-ended question with structured
prompts inquired about preferences for learning
about future screening events.

Data Analysis

Data analysis was performed by using STATA SE
13 (STATA, College Station, TX). Categorical vari-
ables were summarized as frequencies and the
corresponding percentages, whereas continuous
variables were summarized as medians and the
corresponding interquartile ranges (IQRs). Gaussian
assumptions were assessed empirically by using
the Shapiro-Wilk test for normality. Association
between categorical variables was assessed by
using Pearson’s x2 test, whereas association
betweenacontinuousvariableandabinaryvariable
was assessed by using Wilcoxon two-sample test
(Mann-WhitneyU test). A logistic regressionmodel
was used to assess the joint effect of the covariates
on the outcome. The covariates that were associ-
ated with the outcome at the bivariate level were
included in the multivariable level. Variables that
had been established to be associated with and/or
wereknownapriori tobeassociatedwitheachother
were not included together in the logistic model
to avoid multicollinearity. Only the independent

variable that was thought to be the most important
and statistically significant inbivariate analyseswas
included. For the logistic model results, we report
the odds ratios (ORs) and the corresponding 95%
CIs. Age as used in the logistic regression model
was scaled down by 10 years to be able to compare
two persons who were 10 years apart. Only signif-
icant results were presented in the tables; the
remaining data are available from the correspond-
ing author upon request.

RESULTS

A total of 1,511 volunteers (1,238women and273
men) attended CBE screening. After CBE, 594
women (48% of total screening attendees) con-
sentedandwere interviewedbyusing themodified
BCAM questionnaire. A total of 467 women who
did not attend were interviewed in their homes.
Menwere not interviewed. The overall median age
(Table 1) was 34 years (IQR, 26 to 44 years). More
than three quarters of participants (809 [76%])
weremarried, and the rest were single, separated,
divorced, or widowed. The median number of
biologic children that participants had was three
(IQR, two to five children), whereas the median
number of siblings was seven (IQR, five to nine
siblings). Half the participants had either no ed-
ucation or elementary education. Fifty-six percent
(595) of the participants were unemployed.

As shown in Table 1, attendees were older, more
often married, had more children, more often
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employed, and were more often menopausal. At-
tendeesweremore likely to validate signs and symp-
toms typical of late-stage breast cancer (change in
position, enlargement, discharges, bleeding from

nipple; breast lump; change in skin color; in-
crease in size of lump; and lump in the armpit).
Attendees also were more likely to report checking
their breast for lumps (self-examination), having

Table 1 – Factors Associated With Attending Health Center for Screening in Bivariate Analyses

Variable

Community

Nonattendees

(n = 467)*

Screening

Attendees

(n = 594)*

Overall

(N = 1,061;

100%)*

Attendee Versus

Nonattendee

OR (95% CI)

x2 or Wilcoxon

Two-Sample Test P

Age, years (range) 32 (25-41) 35 (28-45) 34 (26-44) 1.18 (1.08 to 1.30) , .001

Time to usual health care,
minutes (range)

30 (20-30) 30 (20-60) 30 (20-45) 1.60 (1.27 to 2.01) .001

No. of children (range) 3 (1-5) 3 (2-6) 3 (2-5) 1.05 (1.01 to 1.10) .003

Married 337 (72) 472 (79) 809 (76) 1.49 (1.12 to 1.98) .006

Employment status

Employed 71 (15) 130 (22) 201 (19) Ref

Self-employed 147 (32) 114 (19) 261 (25) 0.42 (0.29 to 0.62) , .001

Unemployed 248 (53) 347 (59) 595 (56) 0.76 (0.55 to 1.07)

Still having menses 350 (75) 414 (70) 764 (72) 0.76 (0.57 to 0.99) .045

Signs of breast cancer
acknowledged by attendees

Change in position of nipple 268 (58) 377 (63) 645 (61) 1.28 (1.00 to 1.65) .049

Nipple discharge a sign
of breast cancer

359 (77) 491 (83) 850 (80) 1.42 (1.05 to 1.92) .023

Bleeding from the nipple 357 (77) 499 (84) 856 (81) 1.59 (1.17 to 2.16) .003

Lump in the breast 397 (85) 553 (93) 950 (90) 2.31 (1.54 to 3.48) , .001

Change in breast color 332 (71) 465 (78) 797 (75) 1.44 (1.09 to 1.91) .010

Lump under the armpit 291 (63) 424 (72) 715 (68) 1.50 (1.16 to 1.94) .002

Change in the size of
the breast

315 (68) 462 (78) 777 (73) 1.68 (1.28 to 2.21) , .001

Change in the size of
the nipple

296 (64) 420 (71) 716 (68) 1.38 (1.06 to 1.79) .015

Changes in the shape
of breast

322 (69) 460 (77) 782 (74) 1.52 (1.16 to 2.01) .003

Practices and beliefs
acknowledged by attendees

Check for breast lumps 187 (40) 332 (56) 519 (49) 1.88 (1.47 to 2.40) , .001

Trained to check for lumps 89 (19) 207 (35) 296 (28) 2.25 (1.69 to 3.00) , .001

Ever felt a lump 31 (7) 94 (16) 125 (12) 2.65 (1.73 to 4.06) , .001

Worried about wasting
the doctor’s time

19 (4) 11 (2) 30 (3) 0.44 (0.21 to 0.94) .031

Believes that the doctor
would not understand
her language

34 (7) 22 (4) 56 (5) 0.49 (0.28 to 0.85) .010

Believes that the doctor
would not understand
her culture

36 (8) 27 (5) 63 (6) 0.57 (0.34 to 0.95) .030

Believes that a 70-year-old
is more likely to get
breast cancer compared
to a 30- or 50-year-old

42 (9) 80 (14) 122 (12) 1.59 (1.07 to 2.35) .021

Abbreviation: OR, odds ratio.
*No. (%) or median (interquartile range).
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been trained in self-examination, and having ever
felt a lump in their breasts. Attendeeswere also less
likely than nonattendees to worry about wasting a
doctor’s time, that the doctormight not understand
their language or culture, andmore often knew that
older women were most likely to get breast cancer.

Table 2 shows the variables independently asso-
ciated with uptake of breast cancer screening.
Attendees were older, took a longer time to travel
to the health facility, more often employed, be-
lieved that a lump in the breast is a sign of breast
cancer, self-examined for lumps in the breast, had
been previously trained to check for lumps, had
ever felt a lump in the breast, were less worried
aboutwhether adoctorwouldnotunderstand their
language, and knew that older women are more
likely to get breast cancer.

Because BSE showed a substantial association
with attendance at CBE screening (an 88% in-
creasedchanceofchecking for lumpsamongthose
who visited the clinic for breast cancer screening
compared with those who did not visit the clinic for
breast cancer screening; odds ratio, 1.88; 95% CI,
1.47 to 2.40) within our pooled data set, we also
explored factors associated with reported BSE. In
bivariate analyses, many independent variables
demonstrated significant associations with BSE
(results available from the corresponding author
upon request). The variables that were statistically
significant in the bivariate analysis level were in-
cluded in the multivariate level. The results of the
final model are shown in Table 3. The adjusted
effects showed that participants who reported BSE
were younger, more often employed, had better
education, reported family history of breast cancer,
andbelieved thatcancerpresentedasamass in the
breast. There was a strong association with reports
of prior training for BSE, ever having felt a lump in
her breast, and having had prior screening.

Clinical Yield of CBE Special Events

As noted previously and in Table 4, a total of 1,511
volunteers underwent CBE. A total of 59 breast
abnormalitiesweredetected, including lumpsand
ulcers (eight in men and 51 in women). Only one
man of five with lumps consented to fine-needle
aspiration (reported as negative for malignancy).
Three other men had ulcerating disease pre-
sumed to be breast cancer. Thirty-seven women
accepted fine-needle aspiration, and 15 were
biopsied. Three men and four women had breast
cancer confirmed by histology. All the men and
two women with breast cancer had ulcerating
lumps, believed their disease was advanced,
and declined further care. One woman had stage

III disease andunderwent treatment atMTRHand
Kenyatta National Hospital. The other womanwas
lost to follow-up.

Interest in Future CBE Special Events

All the health center participants and 98% of
community participants interviewed reported in-
terest in participating in annual screening if such
programs were available. For that reason, and
because the Walther Project group wanted to
know how best to announce future activities, we
addedaquestion to theBCAMsurvey that inquired
about preferredmechanisms for alerting the com-
munities (Table 5). Fifty-four percent (574) chose
the local radio station as the best means of com-
munication to help convey breast cancer informa-
tion. The rest chose national radio (41%) and
mailed information (5%).

DISCUSSION

Mammographic screening of women for breast
cancer followed by early diagnosis and interven-
tion has been shown to decrease mortality from
breast cancer in resource-rich countries.17,18 Un-
fortunately, mammography is generally not avail-
able in LMICsbecauseof a lackof bothhumanand
physical resources.19 In its absence, CBE every
3 years for women younger than age 40 years and
annually for women older than age 40 years has
beenused.10,11CBEmaybeeffective for detection
in LMIC settings because the mean tumor size at
presentation among women in these countries is
palpable.8 A study in Sudan suggested that CBE
using local volunteers can increase detection of
breast cancer in asymptomatic women.20 Other
studies conducted in India and Malaysia have
suggested that CBE can significantly downstage
breast cancer in screened populations. Follow-up
of longer-term outcomes is ongoing to assess
mortality benefit.21,22 In addition, CBE increases
breast cancer awareness and early response to
symptoms, a combination of effects thatmay have
decreasedmortality frombreast cancer in the East
Anglia study.23

In our circumstances, we adopted CBE as the
best available option for screening. We focused
on social mobilization for mass CBE screening
as our primary approach, but another option
might be integrating CBE into provision of pri-
mary health services at clinic appointments for
other indications. At AMPATH Oncology Insti-
tute, both approaches are used and have been
found to be complementary. Challenging logistic
arrangements, substantial cost, and restricted
access to special events for women on particular
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days make mass screening a less-than-ideal
approach to reach our populations. Our target
study population, for example, was 45,187
women older than age 45 years residing in the
catchment areas of the three rural health facil-
ities per the last National Census in 1999. Al-
though all were invited, only 1,238 women
attended our special events. To increase partic-
ipation in screening, a sustained awareness
program and availability of screening services
is required. Such a program can be integrated
into primary care visits with other age- and sex-
appropriate health risk screening services, such

as those for hypertension and cervical cancer as
practiced in the National Breast and Cervical
Cancer Early Detection Program in America.24

Alternative approaches to create awareness of
breast health and screening options are also
needed. We noted that more than half of those
surveyed preferred to be alerted about screening
activities through messages broadcast by local
radio stations. Health staff partnering with local
radio stations to create public service announce-
ments or participating in talk shows about breast
health might promote and improve responsive-
ness to breast cancer screening opportunities.

Table 2 – Adjusted Logistic Regression Model Assessing the Factors Associated With Attending Breast Cancer Screening in the Health Center

Variable Sample Size

Screening Attendees Versus Community Nonattendees

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age (years) 1,058 1.18 (1.08 to 1.30) 1.18 (1.06 to 1.31)

Travel time to health care (minutes) 1,057 1.60 (1.27 to 2.01) 1.65 (1.28 to 2.14)

Employment status 1,057

Employed Ref Ref

Self-employed 0.42 (0.29 to 0.62) 0.44 (0.30 to 0.66)

Unemployed 0.76 (0.55 to 1.07) 0.80 (0.56 to 1.15)

Lump in the breast a sign of breast cancer Yes versus no 1,059 2.31 (1.54 to 3.48) 1.83 (1.17 to 2.86)

Check for lumps Yes versus no 1,058 1.88 (1.47 to 2.40) 1.49 (1.13 to 1.97)

Trained to check for lumps Yes versus no 1,058 2.25 (1.69 to 3.00) 1.91 (1.39 to 2.61)

Ever felt a lump Yes versus no 1,060 2.65 (1.73 to 4.06) 2.44 (1.55 to 3.85)

Believes the doctor would not
understand her language

Yes versus no 1,061 0.49 (0.28 to 0.85) 0.53 (0.29 to 0.97)

Believes a 70-year-old is more likely
to get breast cancer compared
to a 30- or a 50-year-old

70-year-old versus
30- or 50-year-old

1,053 1.59 (1.07 to 2.35) 1.78 (1.16 to 2.74)

Abbreviations: OR, odds ratio; Ref, reference.

Table 3 – Adjusted Logistic Regression Model Assessing the Factors Associated With Breast Self-Examination (Check for Lumps)

Variable Sample Size

Check for Lumps (Yes Versus No)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age (10 years scaled) 1,058 0.87 (0.80 to 0.95) 0.89 (0.80 to 0.99)

Employment status 1,054

Employed Ref Ref

Self-employed 0.46 (0.31 to 0.67) 0.54 (0.35 to 0.82)

Unemployed 0.42 (0.30 to 0.58) 0.57 (0.39 to 0.85)

Education level of tertiary, college, or uni-
versity versus none or elementary school

1,058 1.77 (1.39 to 2.26) 1.37 (1.02 to 1.84)

Family history of breast cancer Yes versus no 1,058 2.36 (1.29 to 4.33) 2.63 (1.36 to 5.08)

Lump in the breast a sign of breast cancer Yes versus no 1,057 2.67 (1.73 to 4.12) 1.92 (1.20 to 3.08)

Trained to check for lumps Yes versus no 1,058 3.74 (2.80 to 5.00) 2.91 (2.12 to 3.98)

Ever felt a lump Yes versus no 1,057 4.35 (2.79 to 6.79) 4.68 (2.91 to 7.53)

Ever undergone breast cancer screening Yes versus no 1,052 3.56 (2.26 to 5.60) 2.27 (1.38 to 3.72)

Abbreviation: OR, odds ratio.

119 Volume 2, Issue 3, June 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

Downloaded from ascopubs.org by 41.89.165.7 on November 29, 2022 from 041.089.165.007
Copyright © 2022 American Society of Clinical Oncology. See https://ascopubs.org/go/authors/open-access for reuse terms.

http://jgo.ascopubs.org


Was CBE Screening in Our Health Center-Based
Approach Productive?

We examined 1,511 people (men and women)
anddiagnosedsevenbreast cancers, a yieldof one
breast cancer detected for every 215 people
screened. This yield is lower than the one breast
cancer for every 42 women screened by Luyeye
Mvila et al13 in the Democratic Republic of Congo
but higher than one for every 606 screened by
Abuidris et al20 in Sudan. The higher yield in the
study by Luyeye Mvila et al could be the result of
the combined use of CBE and mammography,
whereas Abuidris et al used CBE alone. There also
seemed to be an educational product from the
exposure of women to CBE. After being examined,
women who attended CBE screening were 2.25
times more likely to report that they had been
trained to do breast self-examination. The US
Preventive Services Task Force recommends
against teaching women BSE because of lack of
mortality benefit and increased unnecessary bi-
opsies,7 but we found that women who reported
doing BSE were more likely to volunteer for CBE
(56%) than those who did not (40%). From our
data, there seems to be a relationship between
BSE, training for BSE, and volunteering to be

screened. Although we did not directly test for this
effect, it is possible that exposure to CBE was
interpreted bywomen as training onBSE. Because
of this association, we at AOI are inclined to advo-
cate for teaching BSE to women as in the National
Guidelines for Cancer Management in Kenya.9

Application of the Study Findings

The study has identified some of the factors as-
sociated with women who volunteer for breast
cancer screening. These include being trained
to feel for lumps, believing that a doctor would
understand their language, and not being worried
about wasting the doctor’s time. All these factors
should be considered when designing breast can-
cer screening invitation messages. We have also
developed a brief educational process that has
been used to teach women more about breast
cancer and CBE screening.25

The strengths of this study included the use (after
modification for language and culture) of the
BCAM survey, an internationally validated tool
for measuring breast cancer awareness in various
domains. The study participants were ethnically
diverse and represented several Western Kenyan
ethnic communities. The weaknesses of the study
included a less-than-ideal participation rate in our
health center-based survey and lack of mammog-
raphy to confirm that women were reassured that
they actually had normal breasts. Finally, we ac-
knowledge that this study of screening may, like
studies in other LMICs, be describing the charac-
teristics and beliefs of women who had symptoms
that led them to participate in the CBE special
event in the first instance. In that sense, our special
events may not have been true screening of
asymptomatic individuals in a strict sense. None-
theless, because theeffort inour setting is todetect
thepresenceof breast cancer at anearlier and less
anatomically advanced stage, the activities we
report may fairly be said to represent screening
in the context of resource-scarce Kenya at this
point in history.

Ninety-nine percent of all the women who partic-
ipated in this study were willing to take part in

Table 4 – Screening Yield

Attendee

Screening Results

Benign Mass Malignant Mass Normal CBE Total No. of Persons Examined

Men 5 3 265 273

Women 47 7 1,184 1,238

Total 52 10 1,449 1,511

Abbreviation: CBE, clinical breast examination.

Table 5 – Preferred Means of Communication

Preferred Means

of Communication

Respondents

(n = 1,061)

No. (%)

Responses

(n = 3,033)

No. (%)

Local radio station 574 (54) 574 (19)

National radio station 440 (41) 440 (15)

Billboards 119 (11) 119 (4)

Text messages 231 (22) 231 (8)

Newspapers 164 (15) 164 (5)

Church pastor 382 (36) 382 (13)

Women’s group meetings 245 (23) 245 (8)

Leaflets or brochures 132 (12) 132 (4)

Public gatherings/word of mouth 315 (30) 315 (10)

Posters 235 (22) 235 (8)

Mailed information 53 (5) 53 (2)

Other 143 (13) 143 (5)
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future screening events. There is an opportunity
to significantly increase breast cancer awareness
in our communities by continuing to offer CBE
during special events, integrating this service into
primary care for those unable to participate in
mass screening, disseminating breast health

information to our communities, and actively ed-
ucating and training those who present them-
selves for screening.
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Published online on jgo.ascopubs.org on January 27, 2016.

AUTHOR CONTRIBUTIONS

Conception and design: Naftali Wisindi Busakhala, Fredrick
Asirwa Chite, Alfred Keter, Ann Mwangi, Patrick Loehrer Sr,
Thomus Inui

Financial support: Thomus Inui
Administrative support: Naftali Wisindi Busakhala, Job
Wapangana Kisuya, Patrick Loehrer Sr, Thomus Inui
Provision of study materials or patients: Naftali Wisindi Busa-
khala, Fredrick Asirwa Chite, Juddy Wachira, Violet Naanyu,
Job Wapangana Kisuya

Collection and assembly of data: Naftali Wisindi Busakhala,
Fredrick Asirwa Chite, Juddy Wachira, Violet Naanyu, Job
Wapangana Kisuya, Evanjeline Njiru, David Chumba, Lugaria
Lumarai,PeninaBiwott, IvanKiplimo,GrievenOtieno,Gabriel
Kigen, Thomus Inui
Data analysis and interpretation: Naftali Wisindi Busakhala,
Job Wapangana Kisuya, Alfred Keter, Ann Mwangi, Grieven
Otieno, Gabriel Kigen, Patrick Loehrer Sr, Thomus Inui

Manuscript writing: All authors
Final approval of manuscript: All authors

AUTHORS’ DISCLOSURES OF
POTENTIAL CONFLICTS OF INTEREST

The following represents disclosure information provided by
authors of this manuscript. All relationships are considered
compensated. Relationships are self-held unless noted. I =
Immediate Family Member, Inst = My Institution. Relation-
ships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy,
please refer to www.asco.org/rwc or jco.ascopubs.org/site/ifc.

Naftali Wisindi Busakhala
No relationship to disclose

Fredrick Asirwa Chite
No relationship to disclose

Juddy Wachira
No relationship to disclose

Violet Naanyu
No relationship to disclose

Job Wapangana Kisuya
No relationship to disclose

Alfred Keter
No relationship to disclose

Ann Mwangi
No relationship to disclose

Evanjeline Njiru
No relationship to disclose

David Chumba
No relationship to disclose

Lugaria Lumarai
No relationship to disclose

Penina Biwott
No relationship to disclose

Ivan Kiplimo
No relationship to disclose

Grieven Otieno
No relationship to disclose

Gabriel Kigen
No relationship to disclose

Patrick Loehrer Sr
No relationship to disclose

Thomus Inui
No relationship to disclose

ACKNOWLEDGMENT
We thank the Walther Cancer Foundation of Indianapolis for
funding this work. We also thank Moi Teaching and Referral
Hospital,MoiUniversity, IndianaUniversity, AcademicModel
Providing Access to Healthcare, and communities across
western Kenya who participated in the study.

Affiliations

NaftaliWisindi Busakhala, Fredrick Asirwa Chite, JuddyWachira, Violet Naanyu, AnnMwangi, Evanjeline Njiru, David Chumba, Gabriel
Kigen, and Thomus Inui, Moi University School of Medicine; Lugaria Lumarai and Penina Biwott, Moi Teaching and Referral
Hospital; Job Wapangana Kisuya, Ivan Kiplimo, and Grieven Otieno, Academic Model Providing Access to Healthcare (AMPATH)
Oncology; Alfred Keter and AnnMwangi, AMPATHStatistics, Eldoret, Kenya; Patrick Loehrer Sr, Indiana University Simon Cancer
Center; and Thomus Inui, Regenstrief Institute, Indianapolis, IN.

REFERENCES

1. Mutuma GZ, and Rugutt-Korir A: Nairobi Cancer Registry: Cancer Incidence Report 2000-2002. October 2006.
https://www.healthresearchweb.org/files/CancerIncidenceReportKEMRI.pdf

121 Volume 2, Issue 3, June 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

Downloaded from ascopubs.org by 41.89.165.7 on November 29, 2022 from 041.089.165.007
Copyright © 2022 American Society of Clinical Oncology. See https://ascopubs.org/go/authors/open-access for reuse terms.

http://dx.doi.org/10.1200/JGO.2015.000687
http://jgo.ascopubs.org
http://www.asco.org/rwc
jco.ascopubs.org/site/ifc
https://www.healthresearchweb.org/files/CancerIncidenceReportKEMRI.pdf
http://jgo.ascopubs.org


2. Bray F, Ren JS,Masuyer E, et al: Global estimates of cancer prevalence for 27 sites in the adult population in 2008. Int J
Cancer 132:1133-1145, 2013

3. Fregene A, Newman LA: Breast cancer in sub-Saharan Africa: How does it relate to breast cancer in African-American
women? Cancer 103:1540-1550, 2005

4. Pace LE, Keating NL: A systematic assessment of benefits and risks to guide breast cancer screening decisions. JAMA
311:1327-1335, 2014

5. Busakhala N, Tororrey R: World breast cancer report, in Boyle P (ed): Breast Cancer Situation of Western Kenya. Lyon,
France, International Prevention Research Institute, 2012, pp 281-284

6. Gakwaya A, Kigula-Mugambe JB, KavumaA, et al: Cancer of the breast: 5-year survival in a tertiary hospital in Uganda.
Br J Cancer 99:63-67, 2008

7. Nelson HD, Tyne K, Naik A, et al: U.S. Preventive Services Task Force: Screening for breast cancer: An update for the
U.S. Preventive Services Task Force. Ann Intern Med 151:727-737, 2009

8. Lauby-Secretan B, Scoccianti C, Loomis D, et al; International Agency for Research on Cancer Handbook Working
Group: Breast-cancer screening: Viewpoint of the IARC Working Group. N Engl J Med 372:2353-2358, 2015

9. Kalebi A, Abwao H, Chite FA, et al: Breast cancer, in National Guidelines for Cancer Management in Kenya. Nairobi,
Kenya, Ministry of Health, 2012, pp 30-38

10. Sankaranarayanan R, Ramadas K, Thara S, et al: Clinical breast examination: Preliminary results from a cluster
randomized controlled trial in India. J Natl Cancer Inst 103:1476-1480, 2011

11. Pisani P, Parkin DM, Ngelangel C, et al: Outcome of screening by clinical examination of the breast in a trial in the
Philippines. Int J Cancer 118:149-154, 2006

12. Fenton JJ, Rolnick SJ, Harris EL, et al: Specificity of clinical breast examination in community practice. J Gen Intern
Med 22:332-337, 2007

13. Luyeye Mvila G, Postema S, Marchal G, et al: From the set-up of a screening program of breast cancer patients to the
identification of the first BRCA mutation in the DR Congo. BMC Public Health 14:759, 2014

14. Einterz RM, Kimaiyo S, Mengech HN, et al: Responding to the HIV pandemic: The power of an academic medical
partnership. Acad Med 82:812-818, 2007

15. Linsell L, Forbes LJ, Burgess C, et al: Validation of a measurement tool to assess awareness of breast cancer. Eur J
Cancer 46:1374-1381, 2010

16. Wachira J, Chite AF, Naanyu V, et al: Barriers to uptake of breast cancer screening in Kenya. East Afr Med J 91:1-7,
2014

17. Weedon-Fekjær H, Romundstad PR, and Vatten LJ: Modern mammography screening and breast cancer mortality:
Population study. BMJ 348:g3701, 2014

18. Olsen AH, Lynge E, Njor SH, et al: Breast cancer mortality in Norway after the introduction of mammography
screening. Int J Cancer 132:208-214, 2013

19. Corbex M, Burton R, Sancho-Garnier H: Breast cancer early detection methods for low and middle income
countries, a review of the evidence. Breast 21:428-434, 2012

20. Abuidris DO, Elsheikh A, Ali M, et al: Breast-cancer screening with trained volunteers in a rural area of Sudan: A pilot
study. Lancet Oncol 14:363-370, 2013

21. Mittra I, Mishra GA, Singh S, et al: A cluster randomized, controlled trial of breast and cervix cancer screening in
Mumbai, India: Methodology and interim results after three rounds of screening. Int J Cancer 126:976-984,
2010

22. Devi BC, Tang TS, and Corbex M: Reducing by half the percentage of late-stage presentation for breast and
cervix cancer over 4 years: A pilot study of clinical downstaging in Sarawak, Malaysia. Ann Oncol 18:1172-1176,
2007

23. StocktonD, Davies T, DayN, et al: Retrospective study of reasons for improved survival in patients with breast cancer in
east Anglia: Earlier diagnosis or better treatment. BMJ 314:472-475, 1997

24. Plescia M, Wong F, Pieters J, et al: The National Breast and Cervical Cancer Early Detection Program in the era of
health reform: A vision forward. Cancer 120:2620-2624, 2014 (suppl 16)

25. Kisuya J, Wachira J, Busakhala N, et al: Impact of an educational intervention on breast cancer knowledge in western
Kenya. Health Educ Res 30:786-796, 2015

122 Volume 2, Issue 3, June 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

Downloaded from ascopubs.org by 41.89.165.7 on November 29, 2022 from 041.089.165.007
Copyright © 2022 American Society of Clinical Oncology. See https://ascopubs.org/go/authors/open-access for reuse terms.

http://jgo.ascopubs.org

