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Abstract

Background: Breast cancer is a leading cancer among women in Ethiopia. It accounts for one-
third of all newly diagnosed female cancers. Most women with breast cancer in Ethiopia are
diagnosed with late-stage disease, do not receive high-quality care, and face a poor prognosis.
Locally relevant information on the extent of delayed diagnosis, reasons for late diagnosis, care,
and determinants of survival among women with breast cancer is essential to guide clinical
practices and public health policy. However, little is known about the extent and reasons for
patient interval (from date of symptom recognition to the first consultation of health care
providers), diagnosis interval (from consultation to diagnosis), and treatment initiation interval
(from diagnosis to treatment initiation). Moreover, evidence on the relationship between patient
delay (> 90 days)/diagnosis delay (> 30 days) and stage at diagnosis, and its effect on survival

among women with breast cancer in Ethiopia is limited.

Objectives: To determine the magnitude of delays (patient and diagnosis delay) as well as stage

at diagnosis and its effects on the survival of women with breast cancer in Addis Ababa.

Methods: The study employed mixed-methods (a cross-sectional study, a qualitative study, and a
prospective cohort study). A cohort of 441 women newly diagnosed with breast cancer between
1% of January 2017 to 30" of June 2018 in Addis Ababa were recruited for the quantitative phase
of the study, and followed prospectively for two years. Data were collected at different points in
time, as a cross-sectional study (Paper | and Il1) and prospective cohort study design (Paper
IV) to address the quantitative study objectives.

During recruitment, data on the participants’ socio-demographic characteristics, date of first
symptom recognition, and medical consultation after recognizing symptoms were collected using
a structured interviewer-administered questionnaire. The date of diagnosis was taken from the
patient's pathology report. One year after the recruitment, medical data, such as stage at
diagnosis, date of diagnosis, histologic tumor type, date of receipt of treatment, and type were
captured using a data extraction tool from the study participants’ medical charts. Finally, at about
two years following diagnosis, data related to survival status were obtained using both face-to-
face interviews and telephone interviews. Also, medical charts were reviewed to update the
treatment status of the study participants. We have conducted a univariable descriptive analysis to
describe each variable. Multivariable Poisson regression with a robust variance model was used

to determine the factors associated with patient/diagnosis delay and stage at diagnosis. Also,
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Kaplan-Meier and multivariable Cox regressions were used to determine the overall survival rate
and factors contributing to the overall survival of women with breast cancer, respectively. All
statistical tests were assessed for significance at p-value < 0.05.

The qualitative study (Paper I1) was conducted to explore the patients’, family members’, and
health care providers’ perspective on late diagnosis of breast cancer. It was employed among
purposively selected 23 in-depth interviewees. Each of the audio recordings was transcribed
verbatim, coded, and analyzed using thematic analysis.

Results: The magnitude of patient (>90 days) and diagnostic delays (>30 days) was 35.7%, 95%
Cl (31.1%, 40.3%) and 69.1%, 95% CIl (64.6%, 73.3%), respectively. Patient delay was
significantly higher among women who used traditional medicine before consultation (adjusted
prevalence ratio [aPR] =2.13, 95% CI (1.68, 2.71). Diagnosis delay was significantly higher
among women whose first consultation was at health centers (aPR=1.19, 95% CI [1.02, 1.39])
and those visited > 4 facilities before confirmation (aPR=1.24, 95% CI [1.10, 1.40]) but lower
among women who recognized progression of symptoms before consultation (aPR=0.73, 95% ClI
(0.60, 0.90).

The qualitative study revealed that pre-diagnostic awareness about breast cancer risk, causes,
initial symptoms, early detection methods, and treatment was low. Disregarding the clinical
importance of the first symptom or seeking care from traditional healers were noted as common
practices among women with breast cancer that contributed to late diagnoses. Also, lack of
awareness, and misperception about breast cancer treatment and its outcomes, competing
priorities, financial insecurity, fear of diagnosis of cancer, and weak health systems (e.g., delay in
referral and long waiting period for consultation) were identified as important causes of late

diagnosis of women with breast cancer.

The median (interquartile range [IQR]) tumor size at diagnosis was 4 (3 to 6) centimeters. Sixty-
four percent of the women (95% CI [59.5%, 68.8%]) were diagnosed at advanced-stages (44%
stage Il and 20% stage IV) of their disease. The prevalence of advanced-stage disease was
significantly higher among women who used traditional medicine before diagnostic confirmation
(aPR=1.29, 95% CI [1.10, 1.52]), and in those who waited for > 6 months before diagnosis
(aPR=1.35, 95% CI [1.12, 1.63]). On the contrary, it was lower among women who had ever
practiced breast self-examination before symptom recognition (aPR=0.77, 95% CI [0.63, 0.96]).
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The median total interval (symptom recognition to first treatment initiation) was 7 (IQR: 2.7 to
15.7) months. One-fifth of the women started first treatment after one year of first symptom(s)
recognition. Adjuvant chemotherapy initiation was delayed (>90 days) in 30% of patients. Only
31.4% (n=137) of the women had received radiotherapy, 64.2% (n=88) of which was adjuvant
radiation. Adjuvant radiation initiation was delayed (>90 days) in 56.1% of the women.

The overall survival rate at year one was 88.3% (95% CI [84.9%, 91.0%]), and 75.2% (95% CI
[70.7%, 79.0%]) at year two. Women diagnosed at stage | had a two-year survival of 100% in
contrast to 26.7% at stage IV. The risk of death was significantly higher among women who had
a symptom interval of >3 months (adjusted hazard ratio [aHR] = 1.87, 95% CI [1.15, 3.03]) and
diagnosed with advanced-stages (aHR=3.32, 95% CI [1.81, 6.10]) but lower among those who
had surgical (aHR=0.23, 95% CI [0.15, 0.35]) and hormonal therapy (aHR=0.26, 95% CI [0.17,
0.40]).

Conclusions: Substantial proportions of women with breast cancer in Addis Ababa have
experienced patient and diagnostic delays that contribute to the high proportion of advanced-
stage breast cancer, and low breast cancer survival rates. The factors identified that contribute to
delayed diagnosis and advanced-stage diagnosis are modifiable. These include poor awareness
about breast cancer, using traditional and spiritual remedies, downplaying the clinical importance
of the first breast cancer symptoms, health care providers' limited provision of clinical breast
examination and delayed referral of women for diagnosis with suggestive of breast cancer
symptoms, and longer navigation process to get diagnosis. Once diagnosed, significant number of

women experienced delay to adjuvant chemo-and radiotherapy initiation.

Recommendations: Breast health awareness campaigns that mitigate misconceptions and
improve awareness about breast cancer both in the community and frontline health care providers
are essential. Interventions to enhance early detection and prompt referral following consultation,
and decrease waiting time between symptom recognition and breast cancer diagnosis are needed
to improve early-stage diagnosis and survival rate of women with breast cancer. Also, the
expansion of cancer diagnostic and treatment centers is necessary to shorten the diagnosis and

treatment delays.

Keywords: Breast neoplasm, delay, time intervals, patient interval, diagnostic interval, symptom

recognition, stage, survival, Addis Ababa, Ethiopia
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1. Introduction

1.1. Background of the study

Cancer is one of the non-communicable diseases contributing to a significant number of deaths
globally. In 2018, there were 18.1 million incident cancer cases and 9.6 million deaths worldwide
[1], and cancer contributes to 213.2 million disability-adjusted life years (DALYS) [2]. The
disease’s burden is higher in developing countries where 56% of the incident cases, 62% of
deaths, and 70% of DALYs occur [3]. The incidence of cancer and cancer-related death is

increasing significantly in developing countries [2-3].

In Ethiopia, cancer is one of the common causes of disabilities and premature deaths [4],
accounting for 3,192 age-standardized DALY's per 100,000. The burden of cancer [5-6], together
with the other non-communicable diseases [7], is increasing in Ethiopia and other low and

middle-income countries [2-3].

Among females, breast cancer is the most commonly diagnosed cancer and the leading cause of
cancer deaths worldwide [1-2]. In 2018, breast cancer was the most commonly diagnosed cancer
(24.2% of the 8.6 million new cancer cases) and the leading cause of cancer deaths (15.0% of the
4.2 million total cancer deaths) among women worldwide [1]. Estimates project that 5.8 million
women will die from breast cancer by 2025 [8]. Though the incidence of breast cancer is not
uniform throughout countries in Africa [9], it is on the top list of cancer in women in most

countries while case fatality rate is higher in resource-limited countries [10-11].

In Ethiopia, 64,285 incident cancer cases were diagnosed in 2015, accounting for 33% of cancer
in female and 23% of all cancer identified in Addis Ababa population-based cancer registry [12].
Breast cancer has significant public health and societal implications since it represents more than
a third of all cancer cases in women, occurring frequently in young or middle age women [13-14]
who are active in the workforce, raising children, and supporting other family members. The
burden of breast cancer is rising [5-6] in part because of rapidly changing reproductive patterns
[15], accompanied by increasing average age at first birth, decreasing fertility rate, and shifting

dietary habits associated with rapid socioeconomic transitions.



1.2.  Statement of the problem

Although breast cancer is the most prevalent cancer worldwide [1-2], its exact causes are still
unknown, making identification of women at risk and primary prevention of the disease
challenging [16]. However, a significant portion of the disease could be prevented by eliminating
shared risk factors, mainly tobacco use, unhealthy diet, physical inactivity, and harmful use of
alcohol [16], while encouraging early detection and initiation of appropriate early-stage
treatments [17].

Early diagnosis and treatment is the main prevention strategy of premature death from breast
cancer [17]. In Ethiopia, however, most women with breast cancer seek medical care at
advanced-stages of the disease [13], which limits treatment options and decreases the chance of
survival [18]. Two-thirds of women with breast cancer are diagnosed at the late-stage of the
disease [13]. Furthermore, the choice of treatments is limited [4, 19] and tends to be located in
university hospitals. These, together with the advanced-stage at diagnosis, are contributing to

poor prognosis (i.e., 53% two years survival rate) [18].

In settings like Ethiopia with no national or regional breast cancer early detection program, early-
stage diagnosis could be achieved by shortening the time intervals from symptom recognition to
diagnosis of symptomatic breast cancer patients [20]. The reasons for late-stage diagnosis may
include prolonged patient interval (time interval in seeking medical care after recognition of
symptoms) and diagnostic interval (time intervals between initial medical consultation and
diagnostic confirmation) [21-22]. These intervals have a significant effect on the stage at
presentation [21-22] and treatment prognosis [20, 23]. However, the association between patient
or diagnostic interval and stage at diagnosis is not consistently demonstrated across studies [20,
24-26]. Women who experienced patient delay (defined as > 3 months from the recognition of
symptoms to the first consultation of health care providers) [27-28] had a 12% lower risk of
survival compared to those who presented within 3 months [23]. Similarly, the diagnostic delay
has been associated with lower survival [20]. Thus, understanding patients’ pathways to
diagnosis and the duration of these time intervals are essential to developing interventions to

promote earlier detection.

Only three previous studies documented patient delay experienced by women with breast cancer
in Ethiopia [14, 29-30]. Two of the studies were conducted ten years ago [29-30]. Dye et al. 2012
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was a mixed-methods study based on 69 patients diagnosed between 2003 — 2007 in a referral
hospital, Tikur Anbessa Specialized Hospital (TASH), which houses the only radiotherapy center
in the country [29], while a third study was a retrospective study based on 404 patients treated
from 1 October 2005 to 30 September 2015 in one private clinic [14], which means the findings
may not reflect the current time interval patterns in Addis Ababa or nationwide. In this study, we
investigated time intervals experienced by women with breast cancer, from the initial recognition
of symptoms to the diagnosis of the disease. We also examined factors associated with patient
and diagnostic intervals >90 days and >30 days, respectively. The findings from this study could
inform public policy interventions aimed at shortening the time intervals, thereby potentiating a

downstaging of the stage at diagnosis and improving survival.

Also, exploring the reasons for patient and diagnostic delays using a qualitative research method
is essential to articulating an in-depth understanding of opinions, thoughts, and feelings of
respondents and obtaining more contextualized information on the barriers encountered by the
respondents [31]. According to Espina et al. [28], the reasons for the patient/diagnostic delays
could be low educational attainment, lack of awareness on breast cancer and its detection
methods, type of initial symptoms, fear of the disease or its treatment, traditional medicine use,
financial difficulties, lack of access to healthcare, number and type of health care providers
contacted before diagnosis, delayed referrals or non-referrals, misdiagnosis, wrong advice or
false reassurances, and delays in obtaining diagnostic confirmation. This review was mainly
based on quantitative studies, and may not have captured information that could be elucidated
from qualitative studies through the probing of participants [31]. Also, the studies included were
all based on data obtained before 2014, which situates the results in a time before various changes
within Ethiopia and Africa, such as more political attention to cancer care [32], but late-stage

disease presentation is still a major problem [33].

In Ethiopia, few qualitative studies used first-hand patient narratives to explore the specific
barriers to early detection of breast cancer. Dye and colleagues, using mixed-methods,
investigated the experiences of initial symptoms and actions [29], patient navigation [34] and
beliefs and practices [35] of breast cancer in Ethiopia. These studies have documented that a
substantial proportion of women with breast cancer first seek care in the form of traditional
medicine, waited for about one and a half years before medical consultation, and face difficulties
in navigating the healthcare system for timely diagnosis of their cancer. However, these results
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were based on data collected approximately ten years ago and were limited to patients' beliefs
and practices. Evidence from these studies may not reflect the current causes of late diagnosis of
breast cancer in the country, given the rising burden of the disease and evolving healthcare
system. Thus, understanding the current specific barriers to the early diagnosis that Ethiopian
women with breast cancer are facing is vital for planning targeted interventions that help to

mitigate premature death of women from breast cancer [36].

Also, to our knowledge, no previous study examined the factors associated with advanced-stage
at diagnosis for breast cancer in Ethiopia. In this study, we examined the distribution and factors
associated with advanced-stage at diagnosis among women newly diagnosed for breast cancer
seen in seven major health facilities, capturing 90% of breast cancer cases recorded in the Addis
Ababa population-based cancer registry.

Survival rate is the main prognostic indicator of breast cancer. Compared to developed countries,
the survival rate is lower in resource-limited contexts like sub-Saharan Africa [37] mainly due to
lack of early detection/screening strategy, late-stage detection, and limited treatment options [38-
39]. In Ethiopia, few studies documented low survival rates of women with breast cancer [14, 18,
40]. Kantelhardt et al. [40] found 74% two-year metastatic free survival, while Eber-Schulz et al.
[18] found a 53% two-year overall survival rate. Ersumo and colleagues also estimated 69.5%
five-year overall survival among women with breast cancer attended a private medical center
[14]. These studies found tumor size, receptor status, lymph node involvement, and age as the
main predictors of survival [18, 40]. These studies were either based on retrospective chart
review [14, 40] or prospective study [18] but lacked potential patient and health system-related
predictors of the low survival rates.

Also, delays in seeking medical care after symptom recognition [23], and initiation of appropriate
treatment [41-42] were associated with poor survival. Nonetheless, some literature found no
effect of patient [20] or diagnostic [43] delay on the breast cancer patient survival. Despite the
heterogeneous nature of the disease, the inconsistent relationship between delay and survival of
women with breast cancer may reflect differences in methodological approaches across studies,
such as lack of uniformity in the definition of delays, and cut points [44]. As most studies were
retrospective makes them prone to data incompleteness and recall bias on matters such as dates of
symptom recognition and first medical consultation. A prospective study assessing the effect of

delay on the survival of women with breast cancer is essential to resolve this inconsistency. In
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Ethiopia, however, we could not find a study assessing the relationship between patient or
diagnosis delay and other characteristics predictive of survival of women with breast cancer. In
this paper, we investigated the incidence of death among women with breast cancer, and the
effect of diagnosis delay following symptom recognition on survival using a prospective cohort
study. In addition, we have examined the treatment delays experienced by women with breast
cancer in Addis Ababa.

1.3. Rationale of the study

Breast cancer is the leading cause of morbidity and mortality in Ethiopia [5-6]. The late-stage at
diagnosis [13], along with the limited number of health facilities giving cancer care in Ethiopia
[4, 19], contribute to poor prognosis. Unless these gaps are addressed, the mortality and
morbidity burden from breast cancer will continue to increase in Ethiopia. The Federal Ministry
of Health of Ethiopia has developed a National Cancer Control Plan drafted in 2015 aimed at
improving early diagnosis of breast cancer through promoting early detection of symptomatic
breast cancer patients and screening asymptomatic high-risk women by promoting breast self-
awareness, and clinical breast examination for all women coming to health institutions for other
conditions [45]. Generating local evidence about the magnitude of delayed diagnosis, the reasons
for late diagnosis, and factors associated with advanced-stage at diagnosis of women with
symptomatic breast cancer could help to achieve the goals of the national cancer control plan,

downstaging, and improve the treatment outcomes of breast cancer.

As discussed in the above section, however, most of the studies conducted in Ethiopia were based
on retrospective chart reviews, which may be affected by incompleteness and limited sample
sizes thereby restricted their power to detect associations and inferences. Also, none of the
studies examined the extent of delays contributed by the patients and diagnosis process, its
causes, the relationship between patient/diagnosis delay and stage at diagnosis, as well as its
effect on the survival of women with breast cancer in Ethiopia. There is also limited information
on treatment patterns and delays, barriers to receipt of and completion of treatments, and patient-
reported outcomes among women with breast cancer and other major cancers, which is crucial to

guide public health policy and clinical practice.

In Ethiopia, the Addis Ababa cancer registry is the first national population-based cancer registry
which was established in September 2011 at the Radiotherapy Center, TASH, and School of



Medicine of Addis Ababa University. The registry aimed to be the source of information on the
burden of cancer in the city and for planning and monitoring cancer control activities in the
country [5]. This registration is crucial for collecting accurate and complete cancer data that can
be used for cancer control and epidemiological research, public health program planning, and
monitoring patient care improvement [46]. The data collected by the registry format is, however,
limited to selected variables (age, date of diagnosis, basis of diagnosis, site of the tumor,
morphology, behavior, and stage of the tumor, treatment type received, date of last contact, and
status of the last contact). Although information on the magnitude of patient and diagnosis delay,
barriers to care, and the effects of the delays on the survival of the women with breast cancer are
essential to guide clinical practices and public health policy, it cannot be captured from the
cancer registry data. Thus, having a detailed investigation, such as the magnitude of patient and
diagnosis delays, barriers to care, and determinants of survival, could help to enrich the
information obtained from the cancer registrations. Therefore, we have conducted a prospective
quantitative follow-up study mixed with qualitative methods to generate comprehensive
information on the experiences of women with breast cancer from symptom recognition to
survivorship. This study is the first prospective study on breast cancer patients’ experience in
Ethiopia intended to fill the existing information gaps concerning the magnitude of delays
(patient, and diagnosis), factors associated with these delays and advanced-stage at diagnosis, and
the effects of the delays on the survival of women with breast cancer. Also, we conducted a
qualitative study to explore patient and health system-related reasons for late diagnosis of breast
cancer from the patients’, family members’, and health care providers’ perspectives in Addis
Ababa. The findings of this study revealed and considered gaps and barriers to early diagnosis
from different perspectives and provided fact-based material to develop “stories” that illustrate

the compelling need for early-stage diagnosis of breast cancer.

In general, the findings of this dissertation can help health care providers, programmers, and
policymakers to optimize the efficiency and quality of early detection and treatment of women
with breast cancer. Also, it could encourage and help health care providers in Addis Ababa city
and the country to improve their early detection practice via timely referrals of women with
breast abnormalities, conducting clinical breast examinations as standard practice, and advising
women to undertake regular breast self-examinations and seek immediate consultation after
recognizing any breast abnormalities. Moreover, it may help in the formulation of local breast

cancer care guidelines.



1.4. Literature review

1.4.1. Breast cancer types, origin and its classifications

Cancer is the result of an abnormal and uncontrolled proliferation of cells [47]. Cancer cells
usually spread into the surrounding tissues or metastasize to distant organs through the lymphatic
system or the blood [48]. Breast cancer is one of the common malignant tumors in humans
arising from epithelial cells of glandular milk ducts or lobules of the breast. Breast cancer is a
heterogeneous disease that can be classified into different subtypes considering its pathologic and
molecular nature. Histologically breast cancer is categorized into in situ and invasive carcinoma.
The invasive breast carcinoma can also be histologically categorized into different types, such as
ductal, inflammatory, medullary, mucinous, medullary with lymphoid stroma papillary
(predominantly micropapillary pattern), and lobular carcinoma [49]. Ductal carcinoma is the most
common type of breast cancer. For instance, 59.0% of the women with breast cancer in Ethiopia

had infiltrating ductal type breast carcinoma [50].

Also, breast cancer can be classified into different molecular sub-types considering estrogen,
progesterone, and human epidermal growth factor 2 (HER2) statuses. According to these
molecular factors, invasive breast cancer can be classified into luminal A (Estrogen and/or
progesterone positive, and HER2 negative), luminal B (Estrogen and/or progesterone positive,
and HER2 positive), HER2-enriched (Estrogen and/or progesterone negative, and HER2
positive), and triple-negative (Estrogen negative, progesterone negative and HER2 negative)

breast cancer [51]. Majority of the breast cancer in Ethiopia are hormone receptor-positive [50].

1.4.2. Epidemiology of breast cancer

Breast cancer is the most common cancer among women globally [1, 3]. The incidence of breast
cancer in men is rare, accounting for only 1% of breast cancer cases [3]. The rate of new cases
and deaths from breast cancer is increasing having risen from 1.8 million new cases and 464,000
deaths [3] in 2013 to 2.08 million new cases and 626,679 deaths in 2018 [1]. Breast cancer
accounts for 24.2% of all female cancer cases and 15.0% of all cancer deaths [1]. The incidence
of breast cancer varies across the continents [1, 9]. The rate of increase and share of mortality of

breast cancer is higher in developing countries [9].

The global age-adjusted incidence rate of new breast cancer cases and deaths estimated for 2018

was 46.3 cases/100,000 women and 13.0 deaths/100,000 women, respectively. The incidence rate
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of new breast cancer cases ranges from 25.9 cases/100,000 women in South Africa to 94.2
cases/100,000 women in New Zealand [1]. The incidence of cases is higher in developed
countries than the developing countries, but the death rate is vice versa [52]. The pooled crude
incidence rate of breast cancer for Africa was 24.5 cases/100,000 person-years (95% CI [20.1,
28.9]) with varying incidence rates across the regions of Africa with the highest estimate for
North Africa (29.3 cases/100,000) and a lower estimate for South Africa at 13.4 cases/100,000
[9]. This study revealed a notable increase in the incidence rates of breast cancer across the

African regions over the last decades [9].

In Ethiopia, a cross-sectional study conducted in Tikur Anbessa Specialized Hospital in 2013
found breast cancer as the most prevalent type of cancer with 29.4% of cases followed by
cervical cancer at 26.3% [53]. Of the estimated 64,285 new cancer cases seen in 2015, breast
cancer accounted for 23% of all the cancers and 33% of the female cancers [12]. The estimated
age-adjusted incidence rate of breast cancer among Ethiopian women ranged from 40.6 per
100,000 women [5] to 43.3 per 100,000 women [12]. The peak age interval at which the highest
breast cancer frequency recorded was in the age range of 30 to 50 years [5-6].

In most cases, the exact causes of breast cancer are unknown. There are, however, established
risk factors including genetic, environmental, and lifestyle factors. Mutation in identified breast
cancer genes is one risk factor for developing breast cancer [54]. Hormones and growth factors
also increase the risk of breast cancer. Older age at first birth is also considered a significant risk
factor contributing to the increased incidence of breast cancer [55]. A Malaysian study found
family history of breast cancer, history of benign breast disease, and use of oral contraceptive
pills as statistically significant risk factors for breast cancer [56]. Different observational studies
have also noted as the change in the lifestyle of the people is associated with an increased

incidence of breast cancer [39, 54-55].

As a result, favorable lifestyle changes like increasing physical exercise or decreasing excess
calories, alcohol intake, and obesity reduced the risk of breast cancer [39, 54-55]. Howell and
colleagues noted that a favorable lifestyle could reduce up to 30% of the risk of breast cancer
among all women [55]. This study revealed that about 50% of breast cancer among women at
high and moderate risk of breast cancer could be prevented by using chemoprevention [55].
Higher parity [39], breastfeeding [39, 56], and eating a low-fat diet [56] were also identified as

potential protective factors against breast cancer development.
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1.4.3. Time intervals from symptom recognition to treatment initiation

Most breast cancer is sporadic and early detection and treatment is critical. In the absence of
breast cancer screening program, women should immediately consult their physician once they
recognize abnormality in their breast, and physicians should be suspicious and confirm the
diagnosis as soon as possible. For various reasons, women with breast cancer seek medical care
after their condition is advanced [38-39] at a higher likelihood in low-income countries than in
high-income countries [57]. For example, a systemic review found a 30 to 48 day median interval
between symptom discovery and treatment initiation in high-income countries, as opposed to
between 3 to 8 months in low and middle-income countries [57].

The time interval from symptom recognition to treatment initiation of women with breast cancer
can be seen as a component of intervals. However, the existing literature lacks consistency in the
definition of the time intervals in women’s journey with breast cancer [44]. The time intervals
have been classified as “patient delay” and “system delay” [44, 58]. Some studies further refine
these categories as patient delay, health care providers delay, referral delay, and diagnostic delay
[59]. Literatures define patient delay as 12 weeks or greater from discovery of first breast cancer
sign or symptom to initial presentation to any type of the health care facilities [27-28]. Whereas,
health system or provider delay is defined as 2 weeks or greater from the first medical
consultation to arrival to diagnosis center or diagnostic confirmation [58], and to initiation of
treatment [60]. Harirchi and colleagues on the other hand considered diagnosis delay if the
interval from first medical consultation and diagnosis exceeded one week [61]. Whereas,
Norsa’adah and colleagues defined diagnosis delay if the interval from symptom recognition to
histologic diagnosis exceeds 6 months [62]. For consistency, the Aarhus statement [63]
recommended classifying these as “patient interval”, “diagnostic interval”, “treatment interval”

and “total interval”. Our study is based on this framework.
1.43.1. Patientinterval

The patient interval was defined as the interval from the date of first recognition of symptoms
(the time point when first bodily changes and or symptoms are noticed) to the date of first clinical
presentation (the date at which the patient first presented to a health care provider after first

recognition of symptoms) [63]. Within the literature, patient delay was defined as 12 weeks or



more from the recognition of the first breast cancer sign or symptom to initial presentation to any

healthcare facilities [27-28] because it was associated with increased risk of death [23].

In Brazil Rio de Janeiro, the magnitude of patient delay among women with breast cancer
diagnosed in 2015 was 34.3% [64]. Similarly, the magnitude of patient delay in China among
those diagnosed from 2008 to 2012 was 40.4% [65]. The patient delay in developing countries is,
however, significantly higher than in developed countries. For instance, the magnitude of patient
delay in Rwanda was 85% [66]. Similarly, in Morocco, patient delay was recorded in 70.1% of
women with breast cancer [67]. In Ethiopia, though studies assessing the time intervals are
limited, on average, women were delayed for 18 months (between symptom recognition and
treatment initiation) [29]. A more recent study based on a retrospective study found 73.3% of the
women with breast cancer consulted for treatment after three months of symptom recognition
[14].

Individual factors found significantly associated with increased patient delay included: being
older [68], having lower socioeconomic status [64], traditional medicine use [58, 69], fear of
treatment cost [27], and lower educational status [27, 58, 64]. For instance, a study conducted in
Rwanda found that women with lower educational status had five times higher odds of patient
delay compared to their counterparts [58]. A study conducted in Brazil also found a 60% higher
odds of patient delay among women who had lower educational status (< 8" grade) compared to
those who had higher educational status (8" or more) [64]. Similarly, patient delay was
significantly higher among patients with no family history of breast cancer [64, 68]. But, patient
delay was significantly lower among patients who knew breast cancer symptoms, practiced breast
self-examination/clinical breast examination before symptom recognition [20, 68]. Patient delay
was higher among rural residents compared to urban residents [70].

1.43.2. Diagnosis interval

The diagnostic interval was defined as the interval from the date of first clinical presentation to
the date of diagnosis [63]. The date of pathologic diagnosis was the date at which histological or
cytological examination results were documented. Diagnosis delay was defined as four weeks

[69, 71] or more from the first medical consultation to date of diagnosis.

Not only the patient delay but also the delay experienced between consultation and diagnosis

confirmation should be short. In China, only 15.5% of the patients experienced diagnosis delay
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[65]. The diagnosis delay was higher among African Americans; 75% of whites received
diagnosis within 2 months of symptom recognition compared to 60% of African Americans [72].
In Rwanda, 50% of the women diagnosed after 5 months of consultation [58] while 50% of the

women in Morocco get diagnosed within 1 month of consultation [67].

The diagnosis delay experienced by the women may exceed the patient delay [73]. For example,
a cross-sectional study from Thailand indicated that in a sample of 180 patients, 17% delayed
seeking consultation for longer than three months, and 42% reported a diagnosis delay of longer
than three months [73]. On the other hand, 82% of the women with breast cancer in Iran received
the diagnosis of breast cancer within one week of their first consultation, and 72.7% of the
patients received the first treatment within a week of diagnosis [61]. The scarcity of cancer
diagnostic and treatment centers in Ethiopia is noted [19, 74], which leads to delayed diagnosis
and treatment initiation of women with breast cancer in the country [29]. But, current evidence

about the extent of diagnosis delay is lacking.

Though the cut-points varied across the literature, diagnosis delay was significantly higher among
women having made >5 health facility visits before the diagnosis [58], practicing self-treatment,
and longer travel time to the hospital, and increased number of surgical consultations before
diagnosis [73]. Similarly, diagnosis delay was significantly higher among women who had self-
detected first symptoms compared to those detected by screening [72]. Besides, diagnosis delay
was more common among women who had wrongly reported their breast illness as non-
malignant tumor during mammography or ultrasound examination [75]. This study also noted
that long waiting time to get pathology results as contributing factor to diagnosis delay [75].
Diagnosis delay was observed among women who first visited public health facilities compared
to those who visited private clinics [61].

1.4.3.3. Symptom interval

The patient and diagnosis intervals are mainly time-based classifications that may overlook the
complex interaction between patient, societal, and health system factors that contribute together
to both types of delay [76]. The patient and health system-related factors likely affect the stage at
diagnosis and prognosis through the delay experienced between symptom recognition and
diagnosis. This interval, as defined by the literature as symptom duration [21] or delay to

diagnosis [77] or diagnosis delay [72], refers to the sum of the patient and diagnosis interval. In
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our description, we used the naming ‘symptom interval’ to refer the time interval from the date of

first symptom recognition to the date of pathologic report.

McKenzie and colleagues found that 71% of the women with breast cancer in sub-Saharan
African countries get diagnosed after three months of symptom recognition, 33% get diagnosed
after a year [21]. More than two-thirds (72.6%) of the women in Malaysia experienced a delay of
three months and more before diagnosis confirmation [62]. A third of the women in New Jersey
experienced delay of two or more months before diagnosis [72]. A study conducted in Rwanda
indicated that the median symptom interval was 15 months; the median patient and diagnosis

intervals were both five months [58].

The risk of having longer symptom interval (>3 months) among African American women
(26.4%) was higher compared to white women (17.5%) [72]. Another study found longer
symptom interval (> 6 months) significantly higher among women who used traditional
medicines, false-negative diagnostic tests, misinterpretation of first symptoms, and lack of trust in
conventional breast cancer treatment [62]. Women who used traditional medicine before
diagnosis had about 3 times higher odds of longer symptom intervals (> 1 month) compared to
their counterparts [69]. Risk of experiencing > 6 months delay before diagnosis was significantly
higher among rural residents, among those who disregard breast cancer symptoms, used

traditional medicines, and had fear of cancer diagnosis [67].
1.43.4. Treatment interval

Treatment interval was the time interval from the date of diagnosis to date of treatment initiation
[63]. Once diagnosed, breast cancer patients should receive appropriate treatment as soon as
possible [78]. There are different breast cancer treatment modalities: surgery, chemotherapy,
targeted therapy, radiotherapy, endocrine therapy, and supportive therapy [79]. Various factors
determine the choice of treatment types. The factors include the stage at diagnosis, risk of
recurrence, receptor status, age, comorbidity [49, 79], availability of the choices, affordability by

the patients, and their toxic effects [80].

Systemic therapy, which could be chemotherapy, endocrine therapy, and/or biological therapy for
women with primary breast cancer, substantially decreases the risk of recurrence and increases

overall survival [80]. However, the choice of breast cancer treatment in sub-Saharan African

12



countries is limited [19, 57] with the most typical treatments being surgery (70%), particularly
mastectomy, followed by chemotherapy (60%), radiotherapy (46%), and endocrine treatment
(38%) [39]. Mastectomy is not indicated for women diagnosed with metastatic cancer, but rather
they require palliative therapy (chemotherapy and radiotherapy) and other supportive care. There

must also be affordable opioids and trained personnel for palliative care [80].

A study conducted in Tikur Anbessa Specialized Hospital, Ethiopia, indicated that 87% of breast
cancer clients received an operation, predominately modified radical mastectomy (95%). The
majority of patients (83%) also received chemotherapy (primarily anthracycline-containing
chemotherapy) [40]. Despite its curative and palliative advantage of radiotherapy, in Ethiopia, we
have only one radiotherapy center. Only a quarter of the patients (26.6%) in demand for
radiotherapy received radiation therapy [81], and the majority of the radiotherapies were given

for palliative therapy [82].

Timely initiation of appropriate treatment improves the prognosis of women with breast cancer
[78]. Thus, not only the health-seeking and diagnosis delay but also the treatment initiation delay
(delay experienced between diagnosis and initiation of treatment) [41-42, 83] affect the survival
of women with breast cancer. McLaughlin et al. [41] documented an 85% higher hazard of death
for women with breast cancer who delayed initiation of treatment 60 days or higher [41].
Similarly, Smith et al. [83] revealed 82% higher hazard of breast cancer caused death among the
women who had started treatment after six weeks of their diagnosis compared to those who began
within two weeks of diagnosis. One of the treatment modalities is chemotherapy, and literature
recommends initiation of adjuvant chemotherapy within four [18, 37, 78] to twelve weeks of
surgery [84]. In a ten-year follow-up study, Heeg et al. found a 69% increased risk of death
among women who initiated adjuvant chemotherapy after four weeks of surgery compared to

those who received it within four weeks [85].

In the USA, only 21.8% of the breast cancer patients experienced delay of treatment initiation
(defined > 2 months) [86]. In contrast, more than half of the breast cancer patients in Botswana

experienced treatment initiation delay of > 3 months [87].

Determining the delay to the receipt of the appropriate therapy and its causes is essential to
design interventions targeted at shortening the waiting times and improving breast cancer

survivors' survival. In Ethiopia, studies assessing delay in initiating treatment modalities after
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breast cancer diagnosis are lacking. Feuchtner et al. [81] and Rick et al. [82] investigated the
pattern of therapy for the common cancers (breast cancer was one of them). Feuchtner et al. [81]
found 2.1 months median waiting time between surgery and adjuvant chemotherapy initiation.
Rick et al. [82] found longer waiting for the patients who received adjuvant radiation therapy
(median, 150 days; Interquartile range [IQR]: 60 to 210 days) than those who received palliative
radiotherapy (median, 0 days; IQR: 0 to 15 days). However, these two studies were based on

retrospective chart reviews and were not specific to breast cancer.

1.4.4. Causes of delayed diagnosis of breast cancer

The causes of the delays are multifaceted [29, 58, 76]. The classification of the delays is mainly
time-based classification. In contrast, the underlining causes of patient, diagnostic, or treatment
initiation delays are not mutually exclusive but complex interactions between patient, societal,
and health system factors [76]. We have, however, summarized some of the causes for the delays
as follows.

The common method of breast cancer detection methods, especially in resource-limited countries,
is breast self-examination (BSE) and clinical breast examination (CBE) [39]. However, women's
knowledge of these early detection methods, risk factors, first symptoms, and breast cancer
treatment is low [88-89]. For instance, a study conducted at Mekelle University found the
knowledge on risk factors, early screening measures, and clinical signs of breast cancer among
female students was 1.4%, 3.6%, and 22.1.%, respectively [88]. Another study conducted in
Addis Ababa revealed that 47% of the participants have never heard of breast cancer; only 35.5%
of the participants knew at least one type of early detection method. The magnitude of ever
practice of BSE, CBE, and mammographic examination was 154 (68%), 48(21%), and 24 (11%),
respectively [89]. Lack of knowledge of breast cancer was worse among older women [90]. Not
only women but also female health care providers were found to have low levels of experience on
breast cancer [91]. Lack of knowledge of the screening methods and first breast cancer symptoms
was associated with patient delay [60]. Moreover, the lack of knowledge on where to go after
recognition of the first symptoms contributed to the delayed diagnosis and treatment initiation of

women with breast cancer [29].

Many women failed to initially recognize a breast lump, which is the most frequent first symptom

of breast cancer [61], as clinically relevant [27] and even think of the lump as self-limiting [38,
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58] or as benign symptoms, such as cyst, slime, knot or a sign of menses [92]. Types and severity
of the first symptoms: the presence of breast ulcer, lack of pain, and the presence of palpable
axillary lymph nodes were moderately linked to patient delays [60].

Some women misperceive the cause of cancer; they tend to link the cause to sunstroke locally
termed as “mitch” (an Ethiopian ethnomedical category roughly equivalent to 'bad air’), and
breastfeeding problems [35]. As a result, many women in Ethiopia [35, 93] and elsewhere [94]
tend to use different alternative medicines before consulting medical care. Dye and his colleagues
in Addis Ababa revealed that 16.4% of the women at their first sign of breast cancer visit
traditional healers (16.4%) [34]. Some women seek medical care after recognizing that their

disease is getting worse or advanced [74, 80].

Contrary to lack of knowledge, fear of cancer diagnosis and its treatments [60], fear of partner
abandonment, embarrassment disclosing symptoms to health care professionals, taboo, and fear
of stigma [95] were also noted as the causes of delayed consultation. Many people consider

breast cancer as a non-treatable or fatal disease [74].

Healthcare-related factors also contribute to the delayed consultation, diagnosis, and treatment
initiation of breast cancer [38, 57, 60]. Access to healthcare and the quality of the available
healthcare service contribute to the delayed care of women with breast cancer [38, 57, 74].
Access to care, cost of biopsies, pathology, and treatment modalities like chemotherapy are the
barriers to care [74].

Health professionals should be the primary source of information and role model to the public on
breast cancer. However, different pocket studies indicated that breast cancer knowledge,
especially among frontline health care providers is low [91, 96]. A study conducted in Addis
Ababa, Ethiopia, among female nurses indicated that only 57.8% were knowledgeable on breast
cancer [91]. Another survey conducted among health extension workers (HEWS) revealed low
knowledge and practice of breast cancer screening: only 30.4% mentioned at least one screening
method for breast cancer, and 37.3% practiced BSE during their lifetime [96]. As a result, health
care providers' role in information dissemination about breast cancer to the women was minimal
[97]. Thus, health care providers also contribute to the women's delay to medical care-seeking
and breast cancer diagnosis. Due to low knowledge of breast cancer symptoms and signs, health

care providers may fail to suspect and refer the women with early symptoms of breast cancer for
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diagnostic confirmation [28]. Presentation with other than lump, providers misdiagnosis' and
inadequate patient examination, use of inappropriate tests or failing to follow-up negative or
inconclusive test results, false-negative diagnostic tests, and non-cancer interpretation were

predictive risk factors for the diagnosis delays contributed by the health care providers [28].

Context-specific information and understanding of the patients' pathway to diagnosis and the
delays experienced are essential to design interventions targeted at enhancing early stage
diagnosis and treatment of breast cancer. In Ethiopia, however, there is minimal evidence with
only three studies examining patient delay among breast cancer patients using patients seen at
Tikur Anbessa Specialized Hospital (TASH) [29-30] and one private clinic [14]. Using a mixed
study design, Dye and colleagues have investigated the experiences of initial symptoms and
actions [29-30] of breast cancer in Ethiopia. These studies have documented that a substantial
proportion of women with breast cancer first seek care in the form of traditional medicine, waited
for about one and a half years before medical consultation, and face difficulties in navigating the
healthcare system for timely diagnosis of their cancer. However, these results were based on ten-
year-old data from a relatively small (69) sample of breast cancer patients from a single

specialized hospital. These studies were also limited to the beliefs and practices of patients.

1.4.5. Stage at diagnosis of breast cancer
The stage at diagnosis determines the type of treatment and patients' prognosis after treatment, as
well as to report the treatment outcomes uniformly [49, 98-99]. The most commonly used staging
system is the tumor node and metastasis (TNM) designed by the American Joint Committee on
Cancer (AJCC). According to the 7™ edition of the AJCC, Breast Cancer Staging Manual, during
the staging of breast cancer, the size and extent of the primary tumor, involvement of the regional
lymph node, and the presence or absence of distant metastases are considered [49].

In addition to the TNM, tumor biology, such as grade, hormonal receptor status, and human
epidermal growth factor receptor 2 are essential determinants of prognosis and incorporated in
the staging of breast cancer [99]. Nonetheless, laboratory centers that determine tumor biology
are scarce, especially in developing countries like our country. Thus, the staging is undertaking
using the TNM staging [49]. The TNM staging could be clinical (cTNM), pathological (pTNM),
and post-therapy stage (yTNM), and classified into stage I, 11, 11l, and 1V [49]. Usually, stage |

and Il are considered as early stage, while stage 11l and IV as advanced-stage disease [10, 26].
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The stage at diagnosis is the most determinant factor of the survival of women with breast cancer.
The survival rate of women diagnosed with stage | breast cancer is much higher than those
diagnosed with stage IV [98]. However, most of the women with breast cancer in sub-Saharan
Africa are diagnosed at an advanced-stage. The proportion of advanced-stage at diagnosis among
sub-Saharan African countries (64.9%) [10] is much higher than the developed countries like the
United States of America (26.6%) [100]. This proportion is, however, not uniform across the sub-
Saharan African countries [26]: it ranges from 30.3% to 100%. In Rwanda, 76% of the women
were diagnosed with advanced-stage [58]. In Ethiopia, according to the few pieces of evidence
available, most women are diagnosed at an advanced-stage [14, 33, 40]. For instance, Deressa
and colleagues [33] found that 85% of the women in the rural part of Ethiopia were diagnosed at
an advanced-stage of breast cancer. Kantelhardt et al. [40], based on record review, also found

36% of the women with breast cancer diagnosed at stage I11.

The cause of the late-stage diagnosis could be complex, but, it could be primarily due to patient
or diagnostic delay [32, 58, 63, 101]. The delay between symptom recognition and initiation of
treatment is mere weeks in developed countries [57] while months and even years in developing
countries [58]. For instance, Unger-Aldafia et al. [57] found women in developed countries
waited for only 30-48 days between notification and treatment, and >70% of the women
diagnosed at an early stage. On the contrary, women in developing countries waited for 3 to 8
months between notification and treatment, and only 20-50% were diagnosed at an early stage. A
study in Rwanda [58] documented fifteen-month delays from symptom recognition to diagnosis,

and less than one-fourth of the women diagnosed at an early stage (stages I and I1).

The effect of patient or diagnosis delay, however, was not consistently demonstrated across the
previous literature. Love et al., and Angeles-Llerenas et al. found patient delay contributed to the
advanced clinical stage [20, 24]. On the contrary, Redondo et al. [25] revealed that shorter patient
delay (< 30 days) is associated with advanced-stage at diagnosis. Williams and colleagues [102]
also found that shorter diagnostic delay is related to a higher risk of advanced-stage at diagnosis.
In contrast, Jedy-Agba et al. [26] found no association between symptom interval (interval from

first symptom recognition to diagnosis) and advanced-stage at diagnosis.

This inconsistent association could be partly due to the variation of the definition of the time
intervals used across the studies, data incompleteness, and residual confounders because the
studies were mainly record review. Addressing the inconsistent relationship between
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patient/diagnosis delay and advanced-stage at diagnosis, as well as identifying modifiable causes
of the advanced stage at diagnosis in Ethiopia, is essential to downstage the late-stage diagnosis.
Also, to our knowledge, no previous study examined the factors associated with advanced-stage

at diagnosis for breast cancer in Ethiopia.

Other factors associated with advanced-stage at diagnosis included age at diagnosis [73],
education status of the women [73, 103], family income, travel time to referral hospital and the
number of consultations with a surgeon [73], having low socioeconomic status [103], and health
facilities distance from home [104]. The association between age and stage at diagnosis,
however, is not consistent across the evidence. Mohaghegh et al. [103] found no significant
difference in the stage at diagnosis with the age of the women, and Yeo et al. [90] revealed a
higher advanced-stage among young women compared to older women. According to this study,
higher proportion of grade 3 tumor, lymphovascular invasion and presence of multifocal disease

was observed among young women with breast cancer compared to their older counterparts [90].

1.4.6. Survival rate among women with breast cancer

The global pooled overall survival rates of women with breast cancer at 1-, 3-, 5-, and 10-year
was 92.0%, 75%, 73.0%, and 61%, respectively [105]. The survival rate of women with breast
cancer in developing countries is much lower than the developed countries [105]. For instance,
the pooled 5-year overall survival for African region was about threefold lower than for the
Western region [105]. Joko-Fru and colleagues [10] estimated the overall survival rate at 1-, 3-,
and 5-year for sub-Saharan African countries was 84.1%, 61.4%, and 52.3%, respectively. A
significant increase in survival rates has been observed during the last decades; however, the
improvement in resource-limited countries is minimal compared to those of developed countries
[105]. Survival rates of women with breast cancer across the sub-Saharan African countries also

vary according to national human development indexes [10].

In Ethiopia, few studies estimated the survival rate of breast cancer [13, 18, 40], which is far
lower than the estimates for global and sub-Saharan African countries. Kantelhardt et al. [40]
found 74% and 46% metastatic free survival at 2- and 5-year, respectively. The incidence of
distant metastasis within a five-year follow-up time was 26.6%. Weiner et al. also estimated the

median overall survival for women with metastatic breast cancer, reporting a finding of 6.6
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months (range from 0 to 138 months) [13]. Eber-Schulz et al. [18] estimated 1- and 2-year overall

survival rates for rural women with breast cancer at 78% and 53%, respectively.

The discrepancy in the survival rate across different countries and individuals could be explained
by the various individual, healthcare, and country-level factors. Stage at diagnosis is the main
predictor of survival of women with breast cancer [10, 13, 105]. According to Maajani et al.’s
[105] estimation, the global 10-year pooled overall survival for women with stage | was threefold
higher than for those with stage V. About two-thirds of the breast cancer cases in developing
countries are diagnosed at an advanced-stage [10], contributing to the lower survival rate [105]
contrary to the developed countries where only 26.6% were diagnosed in an advanced-stage
[100].

The literature revealed that patient delay is positively related to advanced-stage at diagnosis of
breast cancer [106], and advanced-stage at diagnosis is a significant negative predictor of the
survival of women with breast cancer [10, 13, 20, 105]. The patient delay has a direct negative
impact on the treatment prognosis and survival of women with breast cancer. Women who
presented beyond 3 months had a 12% lower 5-year survival than those with shorter delays, and
those with delays of three to six months had 7% lower survival than those with shorter delays
[23]. Nonetheless, the independent effect of patient delay (after adjusting for the stage at
diagnosis) is inconclusive across the literature. The four articles included in this review do not
have enough evidence to reject the null hypothesis, no difference [20, 24-25, 107]. A Mexican
study also documented the absence of a statistically significant relationship between total delay
(from first symptom recognition to the initiation of treatment) and survival [20]. However, these
inconclusive findings may have been due to factors not accounted for in these studies. First, the
sample size used to calculate the excess risk of death in those with patient delay might be of
inadequate power to detect a significant difference. Second, those patients who sought medical
care immediately after recognizing the symptoms may be those with more aggressive forms of
the disease [25]. Previous studies also documented not only a nonsignificant relationship between
patient delay and survival but also a protective relationship [108]. Tjemsland et al. [107] justified
as rapid progression of symptoms or signs can lead the patient as well as the doctor to react
quickly, which finally might lead to death in a shorter time interval than those with slow

progressing tumors. Third, the cut-off point used to define the patient delay lacks uniformity
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across the reviewed articles [20, 24-25, 107]. Lastly, patient delay is subjected to recall and social

desirability bias.

After diagnosis, most studies suggest that women should receive appropriate treatment as soon as
possible since delayed treatment initiation impacts the survival of women with breast cancer [41,
83, 109-110]. Nonetheless, the relationship between the late initiation of the first treatment and
survival has not been consistently demonstrated. Some studies have found a nonsignificant
relationship between delay in treatment initiation and survival of breast cancer [20, 43, 111-115].
During our review, there was methodological variation between the studies that potentially
nullifies the effect of treatment initiation delay and those which detect a significant impact. For
example, the sample size of the articles which nullify the effect of delay in treatment initiation
[20, 43, 111-115] was relatively smaller, ranging from 301 to 1702 breast cancer cases compared
to those articles which found a significant effect of delay on the survival of women with breast
cancer [41, 83, 109-110], which ranged from 1786 to 115,790 cases. Thus, the sample size might
have impacted the power of the study to detect statistically significant differences. In addition to
the sample size, the four articles which found a significant association between treatment delay
and survival were population-based studies [41, 83, 109-110].

In contrast, these articles that found nonsignificant associations were based on women attending
one or more hospitals [20, 43, 111-115]. Lastly, researchers recommended computing breast
cancer-specific survival instead of overall survival because overall survival can be diluted by
non-breast cancer-specific deaths [116]. Most of the reviewed articles that found no association
between treatment delay and survival have computed overall survival [43, 112-115]. In contrast,
the articles which declared a negative effect of treatment delay on survival [41, 83, 109-110] have

computed breast cancer-specific survival.

Cut-off points used to define treatment delay varied across the studies. For instance, Angeles-
Llerans et al. [20] used interquartile range and categorized the variable into four segments, Smith
et al. [111] treated it as a continuous variable, Yoo et al. [43] dichotomized as 0-29 days versus
>30 days, and others as <90 days versus >90 days [113-114]. This variation could have
contributed to the inconsistent findings on the relationship between treatment delay and breast

cancer patients’ survival [117].

20



Other factors associated with the survival of women with breast cancer included having
comorbidities [118], the tumor’s molecular subtype [119-120], histology [40], and grade [121-
122]. Women with receptor-positive breast cancer have a lower risk of recurrence, and a higher
survival rate than their counterparts. Patients with ductal histology [40] and lower tumor grades
[121-122] were found to have better survival rates compared to their counterparts. Women with
Grade 2 tumors had about twice higher risk of death compared to those with Grade 1 tumors
[121].

Women with breast cancer need a continuum of care. Every woman with breast cancer should
have a regular follow-up with attention paid to recurrence and long-term side effects, such as
osteoporosis [123]. The post-treatment quality of life of women with breast cancer is a good
predictor of their overall survival. Psychosocial support should be part of the continuum of care

because it also has a significant effect on the patients' survival rate [124].

In summary, breast cancer is the most common cancer among women worldwide with an
increased burden of morbidity and mortality in developing countries. Early detection and
treatment initiation are essential to reduce mortality. However, the majority of women in Ethiopia
and other developing countries seek medical care when their disease is already at an advanced-
stage. The cause of the late-stage diagnosis is multifaceted, which could be encapsulated by
patient and diagnosis delay. The association between patient or diagnosis delay and advanced-
stage at diagnosis is not consistently demonstrated across studies. Also, the association between

the delays and survival of the women with breast cancer is, inconsistent across the literature.
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1.5. Conceptual framework
The conceptual framework is built after reviewing different literature and mainly adapted from
Weller et al. [63] and Unger-Saldana et al. [76] (Figure 1). The conceptual framework comprises
various factors which influence one another in the journey of women with breast cancer from
recognizing symptoms to diagnosis, receipt of treatment, and survivorship care. It shows the
interrelationship among patient interval, diagnosis interval, stage at diagnosis, and prognosis after

treatment.

The causes of patient and diagnosis delay are interrelated. According to the review, the patient
delay is related to the lack of knowledge, and misconceptions about breast cancer, the practice of
breast cancer screening methods like BSE, CBE, and mammography examination, appraisal of
the first symptoms and signs of breast cancer, downplaying the importance of first symptom(s) of
breast cancer, perceived risk of susceptibility to breast cancer, fear of cancer diagnosis and
treatment, fear of discloser, lack of knowing where to go after recognition of first symptom(s) of
breast cancer, perceived causes of breast cancer, and using traditional medicines like herbals and
holy water. Besides, it is also related to individual factors like older age, lower educational and
socioeconomic status, time constraints, and family history of breast cancer, as well as access to
healthcare. Diagnosis delay is related to access and quality of the service, cost of care,
misdiagnosis, and waiting time for laboratory results. Patient and diagnosis delay is associated
with advanced-stage at diagnosis, and stage at diagnosis, together with other tumor

characteristics, affects the choices of therapy, and probability of survival.
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Figure 1: Conceptual framework for patient and diagnosis delays and survival among women

with breast cancer (adapted from Weller et al. [63] and Unger-Saldana et al. [76])
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2. Research questions and objectives

2.1.

2.2.

2.3.

Research questions
How long do women with breast cancer in Addis Ababa elapse to seek medical care and

diagnosis?

What factors are associated with patient and diagnosis delay among women with breast
cancer in Addis Ababa city, Ethiopia?

Why are women with breast cancer in Addis Ababa city, Ethiopia diagnosed late?

What are the factors associated with advanced-stage at diagnosis of women with breast
cancer in Addis Ababa city, Ethiopia?

What is the two-year overall survival rate of women with breast cancer in Addis Ababa
city, Ethiopia?

Is there an association between delay, stage at diagnosis, and overall survival of women

with breast cancer in Addis Ababa city, Ethiopia?

General objective
To determine the magnitude of delays (patient and diagnosis delay) as well as stage at

diagnosis and its effects on the survival of women with breast cancer in Addis Ababa city

Specific objectives

1. To determine the magnitude of delays (patient and diagnostic), and factors associated
with these delays of women with breast cancer in Addis Ababa city (Paper-1)

2. To explore the reasons for late diagnosis of women with breast cancer in Addis
Ababa city (Paper-I1)

3. To identify factors associated with advanced-stage at diagnosis of women with breast
cancer in Addis Ababa city (Paper-111)

4. To determine two-year survival rate and its associations with delay and stage at

diagnosis of women with breast cancer in Addis Ababa city (Paper-1V)
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2.4. Research hypotheses

1. Delay (patient and diagnosis) is associated with increased risk of advanced stage at
diagnosis of women with breast cancer in Addis Ababa city, Ethiopia.
2. Delay (patient and diagnosis) is associated with increased risk of death of women

with breast cancer in Addis Ababa city, Ethiopia.
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3. Methods

3.1. Study area and period

This dissertation is part of a large project entitled “Breast and Cervical Cancer Patients'
Experience in Addis Ababa City, Ethiopia: A follow-up study” [125]. The study was conducted
in Addis Ababa, the capital city of Ethiopia with an estimated population of 3.5 million [126].
According to the city government of Addis Ababa Bureau of Finance and Economic

Development 2013/14 report, the city has ten sub-cities and 116 districts.

There are 11 public and 33 private hospitals in the city, 88 public and 6 non-governmental health
centers, and 777 private clinics [127]. According to a national survey, the leading health care
providers for outpatients were government health facilities (77%), followed by private health
facilities (20%), traditional and religious healers (2%), and non-governmental organizations (1%)
[128].

The Ethiopian health service is structured into a three-tier health system: primary, secondary, and
tertiary healthcare levels connected by a referral system. The primary health care service points
for urban settings like Addis Ababa include health centers, private clinics, and primary hospitals,
while secondary and tertiary healthcare levels are composed of general hospitals and specialized
hospitals, respectively. Compared to hospitals, health centers are more likely to be staffed by
nurses and health officers (graduate of a four-year training program in biomedical, clinical, and
public health courses), and mainly provide preventive and primary care [129]. Specific to breast
cancer, health center staff are expected to create community awareness on the availability and
importance of clinical breast examination services and refer women suspected of breast cancer to

general hospitals for diagnostic services [45].

In Addis Ababa, a population-based cancer registry has been in place since 2011, with incident
cases collected from 17 health facilities, including referral hospitals, higher clinics, and
diagnostic centers [5]. The main sources for the registry in Addis Ababa city are hospitals
(Departments of Pathology, Hematology, Pediatrics, Gynecology, Surgery, and Internal
Medicine), radiotherapy centers, higher diagnostic clinics, and diagnostic laboratory with
pathology services. This project recruited all women with breast and cervical cancer aged >18
years diagnosed from January 1, 2017 — June 30, 2018 in 7 major health facilities. Of which, two

are public (TASH, and St. Paul Hospital Millennium Medical College) and five are private
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(United Vision Medical Services Center, Hallelujah General Hospital, Betezata Hospital, Legehar
Hospital and Landmark Hospital). These health facilities capture more than 90% of all women
with breast and cervical cancer reported to the cancer registry in Addis Ababa. In addition to the
above seven recruiting health facilities, the monthly report of the Addis Ababa cancer registry
cancer notification form was assessed to identify eligible women who were not captured in the
seven health facilities. These women were contacted by phone for their place of follow-up and
convenient date and time to meet for interviews. Recruitment of the study participants has been
started on March 20, 2017, and ended at June 30, 2018. The project 441 women newly diagnosed
for breast cancer over the 18 months recuitement period. This project was conducted to address

nine specific objectives [125].

However, to focus and limit the size of the dissertation was mainly based on the five of the nine
specific objectives of the larger project. The quantitative study (Paper I, 111 and IV) was
conducted in seven major health facilities. Also, the monthly report of the Addis Ababa cancer
registry cancer notification form was assessed to identify eligible women who were not captured
in the seven health facilities

While the qualitative study (Paper I1) was conducted at Tikur Anbessa Specialized Hospital
(TASH) Oncology Center. Tikur Anbessa Specialized Hospital is a teaching hospital of the
College of Health Sciences of Addis Ababa University and a tertiary referral hospital for the
country. The hospital has a separate building for cancer treatment (oncology clinic) which serves
as a referral hospital for cancer care and hosts the only radiotherapy machine in the country. The

study was conducted from March to July 2017.
3.2. Study designs

Mixed research with convergent parallel study design was employed [130]. A convergent parallel
mixed method is a type of design in which qualitative and quantitative data are collected in
parallel, analyzed separately, and then merged during interpretations. In this study, the
quantitative follow-up study was conducted to determine the magnitude of the delays, advanced-
stage at diagnosis, the effect of delayed diagnosis following symptom recognition and stage at
diagnosis on the survival of women with breast cancer, while the qualitative study was conducted
to explore the reasons for late diagnosis from patients’, family members’, and health care
providers’ perspectives. The qualitative study was conducted to complement the survey results
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and provided an in-depth understanding [131] of the reasons for late diagnosis of breast cancer

from different perspectives.

Paper-1 and 111 addressed a cross-sectional study design component of the study, while paper
IV addressed a prospective cohort study design element. Paper |1 reflected the qualitative study
component which addressed using a phenomenological study since this method is useful in
studying participants' lived experiences of a phenomenon [132]. In this case, it captured the
experience of breast cancer diagnosis and reasons for late diagnosis from patients’, family

members’, and health care providers' perspectives (Figure 2).

Phenomenological é .
study Prospective
To explore the cohort study

reasons for late To determine two-
diagnosis of BC year survival rate
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with delay and
stage at diagnosis
of women with
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=) Cross sectional breast cancer
study
To determine the Paper IV
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delays, and factors
associated with
delays

Paper |

Figure 2: Summary of the study objectives and designs of the dissertation, Addis Ababa,
Ethiopia

3.3.  Source and study population

For papers I, 111 and 1V, the source population were all women with breast cancer aged 18 years
and above from Addis Ababa city. The study population was all women aged >18 years with
newly diagnosed breast cancer between 1 January 2017 and 30 June 2018 from Addis Ababa city.
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For paper Il, women with breast cancer, family members and health care providers were
involved in the study. The study populations were: 1) Women aged 18 years and above who were
diagnosed with breast cancer in 2016; 2) Family members aged 18 years and above whom
accompanied women with breast cancer diagnosed in 2016 and 3) Health care providers who

have been providing care to cancer patients at the oncology clinic.
3.3.1. Inclusion and exclusion criteria

For papers I, 111, and 1V, eligible study participants were residents of Addis Ababa City at the
time of diagnosis, with incident breast cancer diagnosed between 1 January 2017 and 30 June
2018. Recurrent breast cancer or those with prior history of any other cancer were excluded from

the study.

For paper Il, the women had to meet the inclusion criteria being aged 18 years and above,
diagnosed with primary breast cancer in 2016 and attended at the oncology clinic, capable of
making the interview and residents in Addis Ababa city for more than 6 months before diagnosis.
Similarly, family members aged 18 years and above who accompanied women with breast cancer
diagnosis, and residents of Addis Ababa were interviewed. Also, health care providers who had a
minimum of bachelor degree in health sciences, and provided care to cancer patients at the

oncology clinic for more than a year were included in the study.

3.4. Sample size determination

Sample size was determined according to the objectives and design of each of the papers. For
papers I, 111 and 1V, sample size was computed considering the type of the outcome variable
and main explanatory variable using Open Epi™ epidemiologic calculator and/or STATA™

version 13. The sample size estimation for each of the papers is described below.

For paper I, sample size was determined using a single population proportion formula (formula
1) taking the expected proportion (p=35.0%) of patient delay (>3 months) and proportion
(p=41.8%) of diagnostic delay (>1 month) from a similar study [69]. The single population

proportion formula is described as follow.
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Where:

p = The estimated proportion of patient/diagnosis delay

Z,, = Corresponding z score for a significance level of (1 - a) %
D = Desired precision (margin of error)

Assuming a 95% level of confidence, a 5% precision and a 5% non-response rate, a minimum of
368 and 393 women with breast cancer were required to estimate the magnitude of the patient
and diagnostic delay, respectively. Also, we estimated the minimum sample size required to
address the factors associated with the patient or diagnostic delay using a two population

proportion formula (Formula 2). The two population proportion formula used was:

\/P(I—B BA-BY-1|
Iy
:

Z

tz, Jﬁ(l—P,)+
(B,-B)'Q-7)

Where:
Zq2 = Corresponding z score for a significance level of (1 - o)) %
Zg = Corresponding z score for power (1-f)
r = Ratio of unexposed to exposed,
P = Pooled proportion= (Py + rP,)/(1+r)
P1 = Proportion of outcome among population with the exposure of interest

P, = Proportion of outcome among population without the exposure of interest

The estimation was done taking traditional medicine use as one of the main determinants of
patient and diagnostic delay [58, 69]. The sample size computation was made with the inputs of a

95% confidence level, 80% power, and one to one ratio between those women who used
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traditional medicine and those who do not. Taking the proportion of patient delay among
traditional medicine users (P;=64%) and among non-users (P,=50.0%) [69], the calculated
sample size was 392. While taking the proportion of diagnostic delay among traditional medicine
users (P, = 72.0%) and among non-users (P, = 50.0%) [69], the calculated sample size was 154.
However, to increase the precision of the estimates and power of the study, all available 441
women newly diagnosed for breast cancer and aged >18 years enrolled in the cohort were
considered in the analysis.

For paper 11, 23 In-depth Interviews (IDI) were conducted: 13 women with breast cancer, 5
family members, and 5 health care providers. Those women aged 18 years and above, diagnosed
with primary breast cancer in 2016 and attended at the oncology clinic, capable of making the
interview and residents in Addis Ababa city for more than 6 months before diagnosis. Similarly,
family members aged 18 years and above who accompanied women with breast cancer diagnosis
in 2016, and residents of Addis Ababa were included. Also, health care providers who had a
minimum of bachelor degree in health sciences, and provided care to cancer patients at the
oncology clinic for more than a year were included in the study. The sample size was determined
based on information saturation; recurrent patterns became evident in the participants’ narrations
[133].

The sample size for paper 11l was estimated using the double population proportion formula
(formula 2) considering symptom interval, time interval from symptom recognition to date of
diagnosis [21, 58] as the main exposure variable associated with advanced-stage at diagnosis that
provides the maximum sample size. Taking proportion of advanced-stage at diagnosis
(P1=52.0%) among women with symptom interval of < 6 months and proportion of advanced-
stage at diagnosis (P,=69.0%) among women with symptom interval of > 6 months [21], 95%
confidence level, 80% power and one to one ratio between the two populations; the calculated
sample size was 260. To increase the power of the study, we have included all the women with
known American Joint Committee on Cancer stage (n=406) excluding those with unknown stage

and those whose stage was only documented after neoadjuvant treatment.

For paper 1V, the sample size was estimated using the formula in Stata version 13 for the Cox
model comparing survival curves between two groups under the Cox Proportional Hazard model.
Taking 95% confidence interval, 80% power, 1.5 hazard ratio of failure among women with
symptom interval of >3 months [23], 47.0% overall probability of an event (failure) [18], and 5%

proportion of lost to follow-up; the total sample size was 428. To increase the power of the study,
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we have included all the 441 women with breast cancer, which were part of the broader project
[125]. However, 2 of them have no valid follow-up and treatment related data. Hence, in this

analysis, we have included 439 women with invasive breast cancer.

3.5.  Sampling methods

For papers I, 11l and 1V, an eighteen months’ cohort of women newly diagnosed with breast
cancer were enrolled sequentially from the seven health facilities in Addis Ababa city, and the
monthly report of Addis Ababa cancer registry cancer notification form. All women newly
diagnosed with breast cancer were identified from the selected health facilities and approached to
participate in the study (Figure 3). Besides, eligible women who were not captured in the seven
health facilities were identified from the monthly report of the Addis Ababa cancer registry
cancer notification form and contacted to participate in the follow-up study.

In paper I, the participants were selected through a purposeful specifically criterion sampling
technique [134]. Participants were those breast cancer patients or family members accompanying
women diagnosed for breast cancer in 2016, capable of making the interview and residents in
Addis Ababa city for more than 6 months before diagnosis. The study also included health care
providers who had a minimum of bachelor degree in health sciences, and provided care to cancer

patients at the oncology clinic for more than a year were included in the study.
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Figure 3: Summary of study designs, study participants and sampling methods of the dissertation,
Addis Ababa, Ethiopia
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3.6. Data collection tools and techniques

Three data collection tools were used to address the specific objectives of the dissertation. These

are structured questionnaire, in-depth interview guides, and data extraction tool.

For paper |, data about the socio-demographic variables (e.g. age at diagnosis, highest attained-
education, and occupation), date of first symptom/sign detection, method of initial detection, first
symptoms recognized, date of first medical care sought, family history of breast cancer, breast
cancer screening practices before first symptom recognition, self-reported chronic diseases and
use of traditional medicines were obtained using an interviewer-administered questionnaire
(Annex Il, Part I). The date of diagnosis was taken from the patient's pathology report, The
questionnaire was adapted with modification from a similar study conducted in Rwanda [58]. The
questionnaire, which was pretested for cultural appropriateness and clarity, was developed in

English then later translated and finalized in Amharic.

Thirteen nurses working in the selected health facilities were recruited for the data collection. We
used health professionals working in the facility who had experience of working with cancer
patients to address the questions or concerns raised by the patients during the interview. Also, the
recruitment of the study participants was on daily basis and require full time worker and stayed
for long period (18 months duration). The data collectors were at least diploma graduates from
recognized institutions. One full-time master's degree holder was recruited for supervising the
data collection process. Two days of training on the project’s objectives and data collection
procedures were provided to both the data collectors and supervisor. The trained nurses
interviewed in Amharic the eligible women individually in a semiprivate room when they

presented for treatment (at the time of recruitment to the study).

For paper 11, semi-structured interview guides were used to interview the three groups of
respondents: women with breast cancer, family members, and health care providers. Different
interview guides were used for the three groups of participants (Annex Ill). The interview guides
consisted of open-ended questions. For instance, some of the items in the breast cancer patients'
interview guide were: “What is known about breast cancer in your community? Have you ever
heard of breast cancer before you recognized the first symptoms of your illness? Tell me about
your experience with breast cancer from the recognition of first symptoms to diagnosis? What are
the major challenges you have faced during diagnosis? Why do women with breast cancer seek
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medical care late? In addition to these main questions, the interview guide included probing

questions.

Eligible participants were identified with the help of the head nurse of the oncology clinic.
Interviews were conducted face to face with participants individually in a private room, either in
the cancer registry office or head nurse's office of the oncology clinic. The primary investigator
(AG) and three public health experts who had a Master in Public Health and experienced in
qualitative research conducted the in-depth interviews. The four interviewers (2 males and 2
females) were paired into two groups consisting of one note taker and one interviewer. All of the

in-depth interviews were taped. Each of the interviews took 40 minutes on average.

For paper 111, a data extraction tool was used to abstract the stage at diagnosis and other clinical
data from the medical charts of the patients. The abstracted data include date of diagnosis, tumor
histology, grade, hormone receptor status, human epidermal growth factor 2, surgical margin
involvement, lympho-vascular invasion, and clinical tumor size (Annex Il, Part Ill). Data was
extracted at about one year after the recruitment of the study participants to the follow-up study.
For patients whose T, N and M data was not found in their medical chart, we used the available
summary stage information. Senior oncology residents did the extraction. While the explanatory
variables, such as time intervals (from symptom recognition to diagnosis), and socio-
demographic characteristics of participants, were obtained through a face to face interview with
the study participants using a structured interviewer-administered questionnaire (Annex II, Part 1)

during recruitment of the study participants to the project, as detailed in paper I.

Paper 1V, in addition to the data obtained from the interviewer-administered questionnaire done
during participant recruitment and clinical data extracted from the medical charts. Also, face-to-
face interviews and telephone interviews conducted at about one and two years after recruitment
to the study to capture the treatment and survival status. A face-to-face interview was conducted
with the eligible participants by trained interviewers around one year after the recruitment. For
those who were living in a physically inaccessible place, a telephone interview was done to
capture data related to treatment status and survivorship concerns (Annex I, Part 11). For patients
who died or were too ill to be interviewed, a surrogate (next of kin) familiar with their cancer
care was interviewed. Phone calls were made at least three times at different times of the day,
evening, and weekends to increase the response rate of the study participants. If these efforts

proved unsuccessful, the patient was considered as lost to follow-up [135]. Participants' survival
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was assessed after two years since diagnosis using card review and/or phone interviews (Figure
4).

Study participants recruitment (women with breast cancer diagnosed from 1 January

2017 - 30 June 2018) and

Administration of baseline questionnaire: Socio-economic, medical history, the
pathway to diagnosis

W

Follow-up at about one year: Clinical data extraction and interview about treatment
and survival

Follow-up at about two years: Treatment related and survival status

Figure 4: Flow chart of the study participants recruitment process, timing and type of data
collected to address papers I, I1l and IV, Addis Ababa, Ethiopia

3.7. Study variables and measurements

The primary dependent variables of the quantitative study were time intervals from symptom
recognition to diagnosis (Paper 1), stage at diagnosis (Paper Il1), and death (Paper 1V). A
detailed description of the measurements of the primary outcome of each of the papers is given

below.

Time interval: It refers to the time interval experienced by women with breast cancer from
recognition of first symptom to date of pathologic diagnosis. The time intervals were categorized
as patient interval, diagnostic interval [63], and symptom interval [21], treatment interval [63],

and total interval using time as a classification criterion [76].

Patient interval: It refers to the interval from the date of first symptom recognition (the time
point when first bodily changes and/or symptoms are noticed) to the date of first clinical
presentation (the date at which the patient first presented to a health care provider after first
recognition of symptoms) [63]. Symptoms refer to an abnormality noticed by the women or

health care provider for the first time at her breast or axillary, which could include breast or
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axillary mass, pain, nipple discharge, skin color, or texture change [136]. Those patients in whom
breast abnormalities were first identified by physicians or mammography were excluded from our
computation of patient interval (n=24). Patient delay was considered if the patient interval

exceeds three months to initial consultation with the first health care provider [27, 60].

Diagnostic interval: It refers to the time interval from the date of first clinical presentation to the
date of pathologic diagnosis. Date of pathologic diagnosis was the date at which first histological
or cytological confirming invasive cancer reported [63]. The date of diagnosis was taken from the
patient's pathology report. Data about the date of first symptom recognition and first medical
consultation were obtained via the interviewer-administered questionnaire interview. Diagnosis
delay was considered if the woman waited for more than a month [69, 71] since it has been
associated with an increased risk of advanced-stage at diagnosis [101].

In the analysis of association between diagnosis delay and advanced-stage at diagnosis, diagnosis
delay was modeled at two cut-points: < 1 month versus > 1 month, and < 2 months versus > 2
months. But we reported the model with two months cut-point of diagnosis delay since the
modelling results at this cut-point explained the association between diagnosis delay and

advanced-stage at diagnosis better than at 1 month cut-point.

The median length of time (IQR) between diagnosis and recruitment to the study/interview was
30 (10 to 73.5) days. If the patients were unable to recall the exact date of first symptom(s)
experienced and date of the first consultation with a health care provider, such dates were
approximated by probing the exact week of the respective month and year of symptoms
experienced and the first medical consultation. If the participants were unable to recall the exact
date of first symptom recognition, they were asked to provide a month or year (‘was it at the
beginning, middle, or end of the year?’). If the participants only said the beginning, middle, or
end of the year, the estimated date was 15" of February, June or October of the year,
respectively. These months were chosen because the participants mostly mentioned these months
when probed to mention what beginning, middle, or end of the year is. For those who were only
able to provide the year, the estimated date was June 30" of that year [58]. The detail is described

in paper I.

Symptom interval: It refers to the time interval from first symptom(s) recognition to the first

date of diagnosis [21]. We used this sub-interval to estimate the delay experienced between
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symptom recognition and diagnosis, as well as to assess its effect on stage at diagnosis and

overall survival.

For the survival analysis, the symptom interval was categorized as < 3 months and >3 months to
ensure comparability with previous study [23]. While in the association with stage at diagnosis,
symptom interval was modelled as a three-level variable (<3 months, 3-6 months, and >6
months) to show the distribution of the magnitude of advanced-stage disease across the categories
and guarantee comparability with a previous study [21].

Treatment interval: It refers to the time interval from the date of diagnosis to the date of the first
treatment initiation [63]. The initiation of breast cancer treatment refers to the start of the first
course of therapy and was obtained from the patients’ medical chart if not from the patients’ self-
reports during the one- and two-year follow-up interviews. Women with unknown date of initial

treatment, and those who refused recommended treatment were excluded from the analysis.

Total interval: It refers to the time interval from first symptom(s) recognition to the first

treatment initiation [63].

In addition to the treatment initiation interval, we calculated the time to initiation of adjuvant
chemotherapy and radiation therapy. Time to initiation of adjuvant chemotherapy refers to the
number of days experienced between definitive breast cancer surgery and initiation of adjuvant
chemotherapy [84, 137]. It was computed for those women with non-metastatic breast cancer
(stage I, 11, and 111) who had a documented date of surgical treatment and date of initiation of
adjuvant chemotherapy. Women who waited for >90 days were considered delayed [84]. We
excluded those patients diagnosed with stage IV disease, who did not receive surgery or
chemotherapy, had unknown date of surgery or chemotherapy, received neoadjuvant
chemotherapy or radio-chemotherapy, or their stage information was missing.

Time to initiation of radiotherapy refers to the time interval between completing adjuvant
chemotherapy and initiation of adjuvant radiotherapy. It was computed for those women who had
documented dates of adjuvant chemotherapy completion and dates of initiation of adjuvant
radiotherapy. Women with missing dates, those who took radio-chemotherapy, neoadjuvant
chemotherapy or palliative radiotherapy were not included in the computation of radiotherapy

waiting intervals.
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Stage at diagnosis: The stage at diagnosis was abstracted from patient medical charts. Our
analysis was based on clinical staging rather than pathologic staging because of lack of
information on tumor characteristics, especially the nodal status, from pathology reports [138].
The staging was done according to the 7™ edition of the AJCC Breast Cancer Staging Manual
using the Tumor Node and Metastasis (TNM) system [49] into stage I, 1, 11, and IV. For patients
whose T, N, and M data was not found in their medical chart, we used the available group stage
information. All staging information done within the first 4 months after primary diagnosis in the
absence of disease progression was used. We further dichotomized into a binary variable as early
stages (I and I1) and advanced-stages (Il and V) [10, 26].

In addition to the clinical staging, for the women who had primary surgical management, the
axillary lymph node status was categorized as pNO, pN1, pN2, and pN3, and pN+ and pNx. Of
those women with 10 or more lymph nodes examined, the number of positive lymph nodes on
histopathological examination was classified into pNO (no positive lymph node), pN1 (1-3
positive lymph nodes), pN2 (4-9 positive lymph nodes), and pN3 (>10 positive lymph nodes).
For those women with <9 lymph nodes examined, if any involved nodes were identified, these
patients were classified as node-positive (pN+) or otherwise classified as lymph nodes that could
not be assessed (pNx) [138]. Also, we calculated the lymph node ratio (LNR), defined as the ratio
of positive lymph nodes to the total number of lymph nodes examined, and categorized into low
(<0.20), intermediate (0.21-0.65), and high-risk (>0.65) LNR groups [139].

Other tumor characteristics were also abstracted: Histological grade of breast cancer coded
according to the Nottingham Grading System (1-well differentiated, 2-moderately differentiated,
3-poorly differentiated), tumor size categorized as per the AJCC guidelines (<2 cm, >2-5 cm, >5
cm), margins (clear or involved), histology type (ductal, lobular, mixed, others), lympho-vascular

invasion (negative or positive), and receptor status determined (yes/no).

Death: The study participants were followed from the date of diagnosis with invasive breast
cancer until the date of last contact, the date of death, or until the end of the study (31 December
2019), whichever occurred first. Death from all causes was obtained either from the medical
charts of the patients or through a phone call to the next of kin. The last status determination was
done at about two years after the recruitment of the study participants. Participants who remained
alive at the date of the last follow-up (31 December 2019) were censored. Two of the women

were lost from the study within a month of follow-up, and excluded from the analysis. Another 2
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women were lost after 16 months and 17 months follow-up, respectively, and were censored for
the one-year survival but considered as a lost to follow-up for the two-year survival estimation.
The overall survival was computed as the duration in months from diagnosis to death due to all
causes [140-141]. Also, we computed the overall survival from the date of first symptoms

recognition to last date of follow-up or death.

We defined some of the explanatory variables as follows. We categorized age into <40 years, 40-
59 years, and > 60 years; educational attainment into not attended formal school, primary school
(grade 1-8), secondary school (grade 9-12), and some level of college education (>12 years of
schooling); marital status into married and unmarried (single, widowed or divorced); participants
job into “Yes” for those who had an outdoor job (employed, daily laborer or sellers) and “No” for
those who had no outdoor job (housewives, retired or had no job) at the time of enrolment to the
follow-up study. According to seven federal tax bracket categories, family monthly income was
collected as categorical variables, then categorized into <61.0 United States Dollar (USD), 61.0-
194.0 USD, and >194.0 USD during analysis. Ever practice of breast self-examination before
symptom recognition was considered if the women responded “Yes” to the question “Before you
feel/saw the first symptom/sign of your breast problem, did you ever examine your breast using
your hand for lumps regularly?” The means of symptom detection was classified into self-
detected (if detected by the women, her husband, or other family members) and health care
provider detected (if first detected by health care providers' while the women visited for other
health services or breast cancer screening). Before the first medical consultation, traditional
medicine use was considered if the woman's primary response to the first symptom was using
holy water, visiting traditional healers, or performing different ritual activities. At the same time,
traditional medicine use before diagnosis was defined if they used traditional medicine after the
first symptom recognition but before the diagnosis of breast cancer. We categorized the first
health facility where participants visited for their first symptoms: health centers, public hospitals,
and private hospitals/clinics. We dichotomized the number of health facilities visited before
diagnosis into <3 and >4. The above variables were captured from face-to-face interviews during

the women's recruitment to the follow-up study by trained interviewer.

The standard breast cancer treatment includes surgery, chemotherapy, radiotherapy, and
hormonal therapy. Trained oncology residents systematically extracted treatment status (type of

treatment given, date of treatment initiation), recurrence after treatment initiation, haemoglobin

39



level during diagnosis and after treatment, and documented comorbidities from the patients'
medical charts. Extraction was done about one year after diagnosis and updated at the end of the
follow-up, December 2019. We categorized surgical treatment as mastectomy (includes modified
radical mastectomy and simple mastectomy), lumpectomy, or unknown. Chemotherapy was
grouped as neoadjuvant, adjuvant, unspecified in its timing, and anthracycline-based only,
anthracycline + taxane, and unspecified in its type of chemotherapy administered. The receipt of
radiotherapy was classified in terms of its aim as an adjuvant, palliative, and unspecified.
Hormonal therapy status was classified as yes, no, or unspecified, and types of hormonal therapy
received first categorized as tamoxifen only, anastrozole, letrozole, and unspecified. The number
of comorbidities (self-reported and from the medical chart) was dichotomized into “No” or “Yes”
(if present > = 1). Hemoglobin level was categorized into <12.0 g/dl, >12.0 g/dl, and not

specified.
3.8. Data management and analysis

3.8.1. Data quality assurance

Various actions were taken to maintain the quality of the research, starting from designing the
tool to data analysis and interpretations of the findings. Briefly, it is summarized for each of the

papers as follows:

For papers I, 11l and IV, all interviews were administered in Ambharic, the country’s working
language. To ensure the accuracy of the questionnaire in Amharic, the tool was back-translated to
English by individuals who were not familiar with the survey. The questionnaire was reviewed by
local and international experts on the research subject and cancer care to improve the validity of

the questions. Further, a pretest was performed to enhance the clarity of the data collection tools.

Data collectors and supervisor were recruited by considering their level of education and data
collection experience. A data collection training manual was developed. Two days training about
the purpose and procedure of the study were offered for the data collectors and supervisor. The
training focused on how to select eligible study participants, what to do if the respondents are not
volunteering at the time of first contact or refuse to co-operate, and instruction sheets on how to
ask specific questions and how to record the answers. Besides, they trained on interview
techniques, such as objectively asking questions, not showing by words or expressing what

answers one expects, not showing agreement, disagreement or surprise, and recording the
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answers precisely as they are provided, without shifting or interpreting them. The training
included practical demonstration and in the field observation during the pre-test. Also, one day of
debriefing about the clarity of the questions, interviewing techniques, and challenges faced
during the pretest was discussed with the data collectors. In addition, continuous supportive
supervision was provided throughout the data collection process. Data enumerators were told
strictly to check the completeness of the questionnaire before concluding the interview. The
supervisor verified the completeness of filled questionnaires on a daily basis. The researcher also
reviewed the completeness and consistency of the data during data entry to the data manager,

Epi-info™.

Biweekly meeting was held among the data collectors’ supervisor, investigator, advisors, and
project funders to discuss the number of cases recruited over two weeks, and solve any problems
encountered during the data collection. The clinical data were abstracted by the experts, oncology

residents, with close observation by the clinical supervisor (Dr. Mathewos Assefa, Oncologist).

Pre-designed templates with appropriately programmed skipping patterns using Epi-Info™
version 3.5.1 was used. To minimize data entry errors, data entry was done by the principal
investigator. After the entry was completed, samples of the entered questionnaires were verified
against the hard copy, and necessary corrections were made before the analysis. Missing values,
outliers, and data entry errors were checked, and necessary corrections made accordingly.
Women with outliers of patient and diagnosis intervals were re-contacted to verify the date of
first symptom(s) recognition and first medical consultation.

For paper I, the qualitative data’s trustworthiness was ensured through the following different
measures taken from participant selection to analysis of the data. Both the primary investigator
and data collectors were trained in qualitative research, and had experience in qualitative data
collection and analysis. In addition, the supervisors of the primary investigator were also
qualitative study experts. Moreover, inclusions of different groups of participants (breast cancer
patients, family members, and health care providers) helped to triangulate and increase the
credibility of the findings. The data collectors and investigators were debriefed daily to discuss
themes and issues for exploration and to verify saturation of information. The content of the
transcripts was verified with the audio records. Audio records of participants', notes taken during

the interviews and verbatim transcriptions were saved for cross-checking the process and
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sustained the consistency of the interpretations. Computer-based data coding, NVivo™ software

version 11, facilitated the reduction of qualitative data without missing the central idea.
3.8.2. Data analysis

For papers I, 11l and 1V, cleaned data were exported for further analysis to Stata™ 13
(StataCorp, LP, Texas, United States). Descriptive analyses were carried out for each of the study
variables. Categorical variables are presented as counts and percentages. Numeric data were
checked for normality using normality plots (Q-Q plots and/or histograms) and normality tests
(Kolmogorov-Smirnov test). We used means with their standard deviation (SD) for those with
normal distribution, and median and interquartile range (IQR) for those variables with skewed
distributions. For instance, the distribution of number of days experienced from symptom
recognition to treatment initiation was not normally distributed. As a result, we reported the
median days with the IQR of the intervals. Results were presented in texts, tables, and graphs.
Estimates of population parameters were presented with a 95% confidence interval (CI).
Variables associated with the outcome at p-value <0.25 [142] on bivariate analysis, and those
variables reported as having an impact on the outcome in the literature were included in the

multivariable models.

In all of the multivariable analyses, presence of multicollinearity was checked using variance
inflation factors (VIF < 10, as a cut of point). Variables for the multivariable regression models
were fitted using the “enter” method. The goodness of fit of the Poisson regression with robust
variance was checked using Pearson chi-square and deviance tests. All statistical tests were two-

sided, and a p-value < 0.05 was considered statistically significant.

For paper I, to determine the magnitude of patient and diagnosis delay among women with
breast cancer, a descriptive analysis was used. The proportion of patients who spent more than
three months before seeking medical care with its 95% CI was computed [27, 60]. Similarly, the
proportion of patients who spent more than a month (time from first medical care sought to the
time of diagnosis) before diagnosis with its 95% CI was computed. Also, multivariable Poisson
regression with a robust variance, which gives prevalence ratio estimates, was used to determine
the factors associated with patient and diagnosis delay since the proportion of experiencing the
outcome was >10% [143-144], odds ratio my overestimate the effect measure. The detail is

described in paper I.
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For paper 111, the proportion of advanced-stage (stage Ill and 1V) at diagnosis was calculated
based on all breast cancer patients with known stage disease. Since our outcome, advanced-stage
at diagnosis was not rare in our sample population (64.3%), we used Poisson regression with a
robust variance to directly estimate prevalence ratios and facilitate the interpretation of results as
prevalence ratios rather than odds ratio [143-144]. Bivariate analyses were done for each of the
independent variables with the binary outcome variable, advanced-stage at diagnosis. Then
multivariable Poisson regression with robust variance was run to assess the association between
advanced-stage at diagnosis and different patient characteristics. Before fitting the Poisson
regression model, the model’s assumptions, like the absence of multicollinearity among the

independent variables, the presence of outliers, and model fitness, were checked.

For paper 1V, the overall survival rate of two years was estimated using the Kaplan-Meier
method and compared using the log-rank test. In addition, bivariate Cox regression analyses were
performed to identify factors associated with the overall survival rate of women with breast
cancer. Multivariable Cox proportional hazards model was run to compute the adjusted hazard
ratio (aHR) of each of the determinants in the model. The proportional hazards assumption was

checked using the graphical method and goodness of fit test, which were all satisfied.

For paper |1, audio data were transcribed verbatim into Microsoft Word files and translated from
the local language to English. Before the analysis, the audio recordings were listened repeatedly;
as well transcribed texts were read multiple times and thoroughly to gain an in-depth
understanding of the respondents’ experiences. Verbatim transcripts of the data were imported
into NVivo™ software version 11 for computer-based data coding and reduction without
compromising the central idea. Line-by-line coding was then done by the primary investigator.
The coding was done thoroughly for the whole transcript. The various codes were compared
based on differences and similarities, and identified patterns among the codes, finally grouped to
themes. Accordingly, the analysis comes with eight dominant themes. An inductive method was
used to determine the themes from the data obtained from the study participants. Through
thematic analysis, then contents were analyzed for emerging themes and sub-themes [145]. The
findings presented in terms of the dominant themes. Quotes that best described the various
categories and expressed what was said frequently in several groups were chosen and presented
in italics to ensure the comfirmability of the descriptions. The source of quote is presented by the

code of each respondent type followed by the number of the respondent.

43



3.9. Ethical considerations

Before data collection, ethical clearance was obtained from the Institutional Review Board (IRB)
of College of Health Science (018/17/SPH) of Addis Ababa University. A letter of support was

also obtained from the Addis Ababa Health Bureau and other concerned bodies in the study area.

Eligible patients were verbally informed, by trained data collector, regarding the objectives and
purposes of the study, and encouraged to ask questions to clarify any issues before
commencement and to decide whether to participate in the follow-up study. Before they decided
to participate, participants were informed that there were no wrong or right answers to the
questions asked, and about the confidentiality and the period of the interview. Oral informed
consent was obtained from quantitative study participants before their enrolment (Annex I). For
the qualitative study, however, written consent was obtained from the study participants (Annex

11).

The decision to use verbal consent for the participants of the quantitative study was made by a
rapid ethical assessment that was conducted to design the consent process of this project [146].
Based on this assessment, we found that most of the participants were not comfortable providing
written consent. Accordingly, we decided to use verbal consent, which was approved by the IRB
of the College of Health Science of Addis Ababa University.

Participants were included if they clearly stated their willingness to participate in the study,
including participation in the interview, use of medical records and possible phone contact for
follow-up. Anyone unwilling to voluntarily participate was excluded from the study. During the
interview, respondents interested in avoiding specific questions or discontinuing the conversation

was allowed to do so.

Confidentiality of any information related to the participants and their clinical history was
preserved. Information about their identity was put away after re-coding the file and kept in a
secure place. All collected data were kept private and confidential. The hard copy and softcopy of
every collected data were kept in a locked cabinet and password secured computer, respectively.
Only the data clerk, physicians, and the investigators were able to link the participants' identity
with the code number, should this become necessary to assist the participants medically. The

transcriber and the principal investigator independently listened to all of the audio records of the
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in-depth interviews. A specific code number was given to each of the participants. Only the

codes, not the names of the respondents, were used in the write-up.

The research participants were told that the research project would not have any direct,
immediate benefit to them. They were, however, informed that their participation is crucial to
answer to the research question, which, in turn, benefits the society, especially women and their
families. Participants received only transport allowance as compensation if they traveled for the
interview, as this was not perceived as coercive in terms of their decision of participation and

responses to the questions.

The study was interview-based and had no risk for the participants, and interviews were
conducted in private rooms. The participants had the right to refuse or withdraw from the study at
any time. Refusing to participate did not affect their treatment at the hospital or clinic in any way.
During the training of data collectors, ethical issues were addressed as an essential component of

the research.
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3.10. Summary of the study objectives and methods

The summary of the objectives and methods used in the dissertation is shown in Table 1 below.

Table 1: Summary of objectives and study methods of the dissertation, Addis Ababa,

Ethiopia

Pap Study objectives Study Study Sample Data collection Data analysis

er Design subjects Size tool

I To determine the Cross- Women 368 and  Structured Descriptive
magnitude of patient  sectional  Newly 393 Questionnaire  analyses
and diagnostic delays study diagnosed

for BC

To identify factors Cross- Women 154 and  Structured Multivariable
associated with sectional  Newly 392 questionnaire Poisson regression
patient and diagnosis  study diagnosed with robust
delay for BC variance

1 To explore the Phenome Women 23 IDIs Interview Thematic analyses
reasons for late nological with BC, guides
diagnosis of women  study Family
with breast cancer in members
Addis Ababa city and HCP

111 Toidentify the Cross- Women 260 Structured Multivariable
factors associated sectional  Newly questionnaire Poisson regression
with advanced-stage  study diagnosed Data extraction  with robust
at diagnosis for BC checklist variance

IV To determine two- Prospecti  Women 428 Structured Survival analysis
year survival rate and  ve cohort  Newly questionnaire,  Cox’s regression
its associations with  study diagnosed Data extraction
delay and stage at for BC checklist

diagnosis of women
with breast cancer in
Addis Ababa city

BC: Breast cancer, IDI: In-depth interview; HCP: Health care providers

As shown in the above Table 1, the largest sample size among those computed for the

quantitative objectives was 428. Since cases recruited for the project on breast cancer patients’

experience [125] were 441 and were followed for the vital status, this sample size were sufficing

for all quantitative study objectives. Thus, to increase the power of the study and precision of the

estimates, all available newly diagnosed women with breast cancer aged 18 years and above

enrolled in the cohort (n=441) were considered for all of the quantitative objectives of the

dissertation.
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4. Results

4.1. Time intervals between first symptom recognition and treatment

initiation of women with breast cancer

4.1.1. Socio-demographic characteristics of study participants
Of the 444 eligible participants approached, 441 (99.3%) provided informed consent to
participate in the study. The mean (SD) age of the participants was 44.4 (12.2) years. More than

two-thirds of the women diagnosed before their fifty years (Figure 5).
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Figure 5: Age distribution of women with breast cancer diagnosed from 1 January 2017-30 June
2018, Addis Ababa, Ethiopia (n=441)

Table 2 shows participants' characteristics at the time of recruitment to the follow-up study. Fifty-
eight percent of the women were married at the time of interview. Nearly half of the women were
housewives (homemakers). More than a quarter (28.3%) of the participants reported a family
income of less than US$ 61 per month; 71% of the participants paid their medical expenses out of

pocket.
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Table 2: Socio-demographic characteristics of women with breast cancer diagnosed from 1
January 2017-30 June 2018, Addis Ababa, Ethiopia (n=441)

Socio-demographic characteristics Frequency Percentage
Highest level of education
Not attended formal school 87 19.7
Primary school (1-8™) 112 25.4
Secondary school (9-12™) 142 32.2
Diploma and above 100 22.7
Marital status
Married 255 57.8
Widowed 73 16.6
Single 67 15.2
Divorced 46 10.4
Occupation
Housewife (homemaker) 217 49.2
Employed outside the home 198 44.9
Retired 13 2.9
No job 13 2.9
Family size
<2 65 14.7
3-5 260 59.0
>6 116 26.3
Family monthly income (US dollar*)
<61.0 125 28.3
61.0-194.0 200 45.4
194.1-403.0 81 18.4
>403.0 25 5.7
Unknown 7 1.6
No income 3 0.7
Source of medical expenses
Out of pocket 313 71.0
Free medical care 103 23.4
Health insurance 25 5.6

*1Ethiopian birr = 0.037 US Dollar (the exchange rate during participants enrolment to the study)

4.1.2. Pre-symptomatic breast cancer information and first symptom(s) appraisal

One-third of the women (32.2%, 95% CI [27.9%, 36.6%]) had never heard of breast cancer
before noticing the first symptom of their illness. Fifty of the participants (11.3%) reported
family history of breast cancer. Of those who heard of breast cancer, mass media was the main
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source of information (72.9%), followed by family members or friends (24.4%) (Figure 6).
Before recognizing the first symptom(s), 73%, 78.0%, 91.6%, and 94.6% of the study
participants did not know how to do a BSE, had no history of BSE, CBE, and mammography

breast examination, respectively.
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Figure 6: Pre-symptomatic source of information about breast cancer among women with breast cancer
diagnosed from 1 January 2017 - 30 June 2018, Addis Ababa, Ethiopia
(More than one response was possible)

Ninety-five percent of the women’s first breast cancer symptom(s) was self-detected, which was
predominantly breast lump (78.0%) followed by pain (10.2%), change in color of the nipple
(4.8%), and breast discharge (4.3%). Of the self-detected symptoms, only 8.0% of the women
considered the first symptom(s) as possible cancer symptoms. More than a third (36%) thought it
was a simple breast swelling, and 56.0% attributed to other causes (e.g., sunstroke, cold exposure,
menses, and breast milk). The primary response of 13% of the women was using traditional
medicines, such as holy water and visiting traditional healers. Remarkably, 19% of the
participants did not seek medical care until they recognized the progression of their breast cancer
symptom(s) (Table 3).

The primary triggers for seeking medical care were the first breast cancer symptom(s) (70.0%),
followed by noticing the progression of symptom(s) (14.1%), and persuasion from family
members/friends (13.2%). More than a third (36.2%) of the women first had their symptom(s)
assessed at a health center, and 24.0% of the women visited > 4 different healthcare facilities,
while 23% of the women made > 10 visits to healthcare facilities before the final pathologic

diagnosis of their disease (Table 3).
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Table 3: First symptom(s) appraisal and response of women with breast cancer diagnosed from 1
January 2017-30 June 2018, Addis Ababa, Ethiopia (n=441)

Variables Frequency Percentage
Means of first symptom/sign detection

Self-detected 417 94.6

Health care provider detected 24 54
Participant’s thought of first symptom/sign (n=417)

Cancer 33 7.9

Breast swelling 150 36.0

Attributed to others** 234 56.2
Traditional medicine use before consultation (n=417)

Yes 52 12.5

No 365 88.5
Progression of symptoms before consultation (n=417)

No 337 80.8

Yes 80 19.2
*Types of symptoms progressed (n=80)

Breast lump 29 36.3

Discharge from the lesion and pain 29 36.5

Change in color of the breast 19 22.5

Nipple retraction 5 6.3

Others (neck or armpit pain, numbness) 8 10.0
Triggers to seek medical care (n=417)

The first symptoms 292 70.0

Progression of symptoms 59 14.1

Family member/friends 55 13.2

HCP secondary to other care 11 2.7
Health facility of the first medical consultation (n=417)

Public health center 151 36.2

Public hospital 97 23.3

Private hospital/clinic 169 40.5
Number of healthcare facilities visited before diagnosis

<3 335 76.0

>4 106 24.0
Number of visits to healthcare facility before diagnosis

<3 126 28.6

4-9 212 48.0

>10 101 22.9

Unknown 2 0.5

*Multiple responses were possible; **sun stroke (“mitch”), cold exposure, menses, breast milk; HCP: Health care
providers
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4.1.3. Magnitude of patient and diagnostic intervals

The median (IQR) patient interval was 30 (6 to 132) days. The magnitude of patient delay was
35.7% (95% CI [31.1%, 40.3%]); 11% of the patients waited for over a year (Figure 7). The main
reasons for the patient delay were “not bothered by the problem at first” (69%), followed by
using holy water/visiting traditional healers first (17.4%), and unable to take time off from work
(12.7%) (Table 4).

The median (IQR) diagnostic interval was 69 (22 to 213) days. The magnitude of diagnostic
delay was 69.1% (95% CI [64.6%, 73.3%]). Nearly one fifth (18%) of these women waited more
than a year to receive diagnostic confirmation after their initial medical presentation (Figure 7).
The most common reasons given by the women for their extended diagnostic interval (over a
year) include both provider factors, such as misdiagnosis (25.6%) and false-negative laboratory
results (3.8%), and patient factors, like use of traditional medicine (20.5%), fear of cancer
diagnosis and treatment (especially breast surgery) (18.0%) and lack of awareness about disease
severity (6.4%) (Table 4).

60.0% -

51.1%

50.0% -

40.0% -

30.0% -

20.0% - 16.3% 15 0o

10.0% -

0.0% -

<30 days 31-90 days 91 - 180 days 181 - 365 days >365 days

® Patient interval ™ Diagnostic interval

Figure 7: Patient and diagnostic intervals of women with breast cancer diagnosed from 1 January
2017- 30 June 2018, Addis Ababa, Ethiopia

Women who first visited health centers for their initial symptom(s) had higher median diagnostic
interval (89 days) than those who first visited hospitals (55 days). Also, the median number of
visits to healthcare facilities before diagnostic confirmation was higher among patients who first
visited health centers (8 visits) compared to those who first visited public or private
hospitals/clinics (4 visits).
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Table 4: Main reasons for patient delay, and diagnosis delay among women with breast cancer
diagnosed from 1 January 2017-30 June 2018, Addis Ababa, Ethiopia

Main reasons Frequency Percentage

Main reasons for patient delay (>3 months) (n=149) *
Not bothered by the problem at first 103 69.1
Using holy water/ visited a traditional healer first 26 17.4
Being busy at home or job 19 12.7
Being a painless lump 17 114
Afraid of the treatments, mainly breast operation 9 6.0
Do not know where an appropriate medical facility was found 8 5.3
Do not want anyone knowing her breast problem 8 5.3
Afraid of being examined by a doctor or other health provider 6 4.0
Afraid of examination results 6 4.0
Thought treatment might be too expensive 3 2.0

Patients main reasons for diagnostic delay of > 1 year (n=78)
Wrong diagnosis of the sign/symptoms 20 25.6
Traditional medicine use (traditional healers and holy water) 16 20.5
Fear of cancer diagnosis and treatment (breast surgery) 14 18.0
Time constraints 5 6.4
Lack of awareness about disease severity 5 6.4
A negative result from Ultrasound/Biopsy 3 3.8
Unhappy with the approaches of the physician at first contact 3 3.8
Financial constraints 3 3.8
Frustrated by the advice of the physician 2 2.6
Do not declare their reasons 7 9.0

*The percentages do not sum to 100 because multiple responses were possible.

Table 5 shows sensitivity analysis results of the patient and diagnostic intervals, with all study
participants and excluding women who did not remembered the date of first symptom recognition
or clinical presentation. Exclusion of those women who did not remembered the date of first
symptom recognition or first medical consultations pooled the estimates to the lowest time

intervals because they were more likely to be late presenters (have the highest waiting interval).
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Table 5: Sensitivity analysis of the proportion of delays at different time intervals with all cases,
and excluding those who do not remember the date of first symptom recognition or clinical

presentation

Time intervals

All cases

After exclusion

Proportion (95% CI)

Proportion (95% CI)

Patient intervals

<30 days

51.1% (46.2%, 55.8%)

63.7% (58.2%, 68.9%)

31-90 days

13.2% (10.2%, 16.8%)

16.5% (12.7%, 21.0%)

91-180 days

16.3% (13.0%, 20.2%)

10.3% (7.4%, 14.3%)

181-365 days

8.2% (5.8%, 11.2%)

5.1% (3.1%, 8.3%)

>365 days

11.3% (8.5%, 14.7%)

4.2% (2.4%, 7.1%)

Patient delay (>90 days)

35.7% (31.1%, 40.3%)

20.0% (15.9%, 24.9%)

Median patient interval (IQR)

30 (6 to 132) days

21 (6 to 60) days

Diagnostic intervals

<30 days

30.8% (26.7%, 35.3%)

35.6% (30.9%, 40.5%)

31-90 days

26.3% (22.0%, 30.6%)

29.0% (24.7%, 33.8%)

91 -180 days

15.0% (11.9%, 18.6%)

13.8% (10.7%, 17.7%)

181-365 days

10.2% (7.6%, 13.4%)

9.4% (6.8%, 12.8%)

>365 days

17.7% (14.3%, 21.5%)

12.0% (9.1%, 15.7%)

Diagnosis delay (>30 days)

69.1% (64.6%, 73.3%)

64.4% (59.4%, 69.1%)

Median diagnosis interval (IQR)

69 (22 to 213) days

56 (19 to 150) days

IQR: Interquartile range
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4.1.4. Factors associated with patient and diagnostic delays

After adjustment to the variables with bivariate p-value of <0.25 and those reported in the
literature as having an impact on patient delay, using traditional medicine before consultation
(Adjusted PR=2.13, 95% CI [1.68, 2.71]) was the only factor significantly associated with an

increased prevalence of patient delay (Table 6).

Besides the above variable selection criteria, we have also rerun the multivariable model at
different bivariate p-value cut points (by including only those variables which were significant at
p-value <0.2, another scenario at p-value <0.1, and the last scenario at p-value <0.05). But,
traditional medicine use before consultation was the only variable that remained significantly

associated with patient delay.
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Table 6: Factors associated with patient delay (>90 days) among women with breast cancer diagnosed

from 1 January 2017- 30 June 2018, Addis Ababa city, Ethiopia (n=417)

Patient characteristics

Patient delay

Unadjusted

Adjusted

Yes (%) No (%) PR (95% CI) P- PR (95% CI)
value
Age at diagnosis (years)
<40 55(30.5) 125(69.4) Ref. Ref.
40-59 66(37.7) 109(62.3) 1.23(0.92,1.65) 0.157 1.27(0.96, 1.69)
>60 28(45.2) 34(54.8) 1.47(1.03,2.10) 0.030 1.24(0.82, 1.87)
Family size
<2 22(36.6) 38(63.3) Ref. Not included
3-5 80(32.4) 167(67.6) 0.88(0.60,1.29) 0.521
>6 47(42.7) 63(57.3) 1.28(0.78,1.73) 0.450
Participants’ education
Not attended school 40(51.3) 38(48.7) 2.19(1.42,3.38) 0.000 1.52(0.91, 2.53)
Primary school 35(31.8) 75(68.2) 1.36(0.85,2.16) 0.190 1.06(0.65, 1.73)
Secondary school 53(38.1) 86(61.9) 1.63(1.06,2.51) 0.025 1.39(0.89, 2.16)
Diploma and above 21(23.3) 69(76.7) Ref. Ref.
Marital status
Married 80(33.2) 161(66.8) 0.84(0.65,1.09) 0.205  0.99(0.76, 1.27)
Single, widowed or 69(39.2) 107(60.8) Ref. Ref.
divorced
Had outdoor job
No 90(39.5) 138(60.5) 1.26(0.96,1.64) 0.084 1.03(0.77, 1.38)
Yes 59(31.2) 130(68.8) Ref. Ref.
Partner’s education
(n=241)°
Not attended school 13(54.2) 11(45.8) 2.04(1.22,3.41) 0.006 Not included
Primary school 21(37.5) 35(62.5) 1.41(0.86,2.31) 0.168
Secondary school 24(30.7) 54(69.2) 1.16(0.71,1.89) 0.551
Diploma and above 22(26.5) 61(73.5) Ref.
Partner’s employment
(n=241)
Employed 52(32.9) 106(67.1) 0.97(0.67,1.42) 0.897 Not included
Not employed 28(33.7) 55(66.3) Ref.
Family monthly income
<61.0$% 51(39.5) 78(60.5) 1.42(0.96,2.08) 0.074 1.14(0.76, 1.72)
61.0-194.0 $ 71(37.2) 120(62.8) 1.33(0.92,1.93) 0.126 1.14(0.79, 1.65)
>194.0 $ 27(27.8) 70(72.2) Ref. Ref.
Ever give birth
No 28(34.5) 53(65.4) Ref. Not included
Yes 121(36. 215(64.0) 1.04(0.74,1.45) 0.809
0)
Women’s number of live
children (n=336)°
<2 57(31.0) 127(69.0) Ref. Not included
3-4 41(38.7) 65(61.3) 1.24(0.90,1.72) 0.178
>5 23(50.0) 23(50.0) 1.61(1.12,2.31) 0.009
Continued...
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Table 6. Continued.

Patient characteristics ~ Patient delay Unadjusted Adjusted
Yes (%) No (%) PR (95% ClI) P- PR (95% CI)
value
Ever heard of BC?
No 58(43.3) 76(56.7) 1.34(1.04,1.74) 0.024 1.17(0.89, 1.53)
Yes 91(32.2) 192(67.8) Ref. Ref.
Practiced BSE*
No 123(37.9) 201(62.0) 1.35(0.95,1.93) 0.091 1.15(0.81, 1.63)
Yes 26(28.0) 67(72.0) Ref. Ref.
Breast pain as the first
symptom
No 140(36.6) 242(63.4) 1.42(0.79,2.54) 0.230 1.44(0.83, 2.50)
Yes 9(25.7) 26(74.3)  Ref. Ref.
Painless lump as the
first symptom
No 27(32.1) 57(67.9) Ref. Not included
Yes 122(36.6) 211(63.4) 1.13(0.80,1.60) 0.453
Breastfeeding during
symptom recognition
No 135(35.1) 249(64.8) Ref. Ref.
Yes 14(42.4) 19(57.6) 1.20(0.79,1.83) 0.381 1.38(0.93, 2.05)
Participant’s thought
of first symptom/sign
Cancer 11(33.3) 22(66.7) Ref. Ref.
Breast swelling 46(30.7) 104(69.3) 0.92(0.53,1.57) 0.762 0.78(0.46, 1.34)
Attributed to others 92(39.3) 142(60.7) 1.17(0.70,1.96) 0.525 0.96(0.57, 1.61)
Traditional medicine
use”
No 112(30.7) 253(69.3) Ref. Ref.
Yes 37(71.1) 15(28.9) 2.31(1.83,2.92) 0.000 2.13(1.68, 2.71)***

$US dollar; ® before symptom recognition; "before medical consultation; PR: Prevalence ratio; BSE: Breast Self-
Examination; “partner’s education (n=241) and women’s number of alive children (n=336) was not included in the
multivariable model to maintain the power of the model. ***P < 0.001

After adjustment to the variables with bivariate p-value of < 0.25 and those reported in the

literature as having an impact on diagnostic delay, diagnostic delay was significantly higher
among women who had first consultation at a health center (Adjusted PR=1.19, 95% CI [1.02,
1.39]) and visits to > 4 health facilities before diagnosis (Adjusted PR=1.24, 95% CI [1.10,1.40]).
In contrast, it was lower among women who had consulted after they noticed progression of the
first symptom (Adjusted PR=0.73, 95% CI [0.60, 0.90]) (Table 7). Besides the above variable

selection criteria, we have also rerun the multivariable model at different bivariate p-value cut

points (by including only those variables which were significant at p-value <0.2, another scenario

at p-value <0.1, and the last scenario at p-value <0.05). But only the above three variables

remained significantly associated with diagnostic delay.
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Table 7: Factors associated with diagnostic delay (>30 days) among women with breast cancer

diagnosed from 1 January 2017- 30 June 2018, Addis Ababa city, Ethiopia (n=441)

Patient characteristics Diagnosis delay Unadjusted Adjusted
Yes (%)  No (%) PR (95% CI) P- PR (95% CI)
value
Age at diagnosis (Years)
<40 133(71.9) 52(28.1) Ref. Ref.
40-59 128(68.1) 60(31.9) 0.94(0.82,1.08) 0.423  0.97(0.85, 1.11)
>60 44(64.7)  24(35.3)  0.90(0.73,1.09) 0.296  0.89(0.71, 1.11)
Family size
<2 47(72.3) 18(27.7) Ref. Not included
3-5 178(68.5) 82(31.5)  0.94(0.79,1.12)  0.533
>6 80(68.9) 36(31.0) 0.95(0.78,1.15)  0.633
Participants’ education
Not attended school ~ 60(68.9)  27(31.0)  1.02(0.84,1.25)  0.774  1.02(0.84, 1.23)
Primary school 82(73.2)  30(26.8) 1.09(0.91,1.30) 0.328  1.03(0.84, 1.26)
Secondary school 96(67.6)  46(32.4) 1.00(0.84,1.20) 0.921  1.06(0.83, 1.35)
Diploma and above 67(67.0)  33(33.0) Ref. Ref.
Marital status
Married 172(67.4) 83(32.6) 0.94(0.83,1.06) 0.359  0.92(0.81, 1.04)
Single, widowed or 133(71.5) 53(28.5) Ref. Ref.
divorced
Had outdoor job
No 168(69.1) 75(30.9) 0.99(0.88,1.13) 0.990 1.02(0.89, 1.17)
Yes 137(69.2) 61(30.8) Ref. Ref.
Partner’s education
(n=241)
Not attended school 17(65.4) 9(34.6) 0.94(0.69, 1.29) 0.744  Not included
Primary school 41(71.9) 16(28.1) 1.04(0.84, 1.29) 0.692
Secondary school 52(63.4)  30(36.6) 0.92(0.74, 1.14) 0.452
Diploma and above 62(68.9) 28(31.1) Ref.
Partner’s employment
(n=241)
Employed 110(66.3) 56(33.7)  0.95(0.79,1.13) 0.576  Not included
Not employed 62(69.6)  27(30.3) Ref.
Family monthly income
<61.0$% 96(71.1) 39(28.9) 1.10(0.92,1.32) 0.258  1.03(0.84, 1.26)
61.0-194.0 $ 141(70.5) 59(29.5) 1.09(0.92,1.30) 0.272  1.06(0.89, 1.26)
>194.0 $ 68(64.1)  38(35.8) Ref. Ref.
Ever give birth
No 59(69.4)  26(30.6) Ref. Not included
Yes 246(69.1) 110(30.9) 0.99(0.85,1.16) 0.955
Woman’s number of
alive children (n=336)
<2 136(69.7) 59(30.3) Ref. Not included
3-4 76(68.5)  35(31.5) 0.98(0.83,1.14) 0.817
>5 34(68.0)  16(32.0)  0.97(0.78,1.20)  0.815
Continued...
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Table 7. Continued.

Patient characteristics Diagnosis delay Unadjusted Adjusted
Yes (%0) No (%) PR (95% ClI) P- PR (95% ClI)
value
Source of medical
expenses
Out of pocket 211(67.4)  102(32.6) 0.99(0.74,1.31) 0.952 0.97(0.73, 1.29)
Free medical care 77(74.8) 26(25.2) 1.09(0.82,1.47) 0.524 1.09(0.81, 1.47)
Health insurance 17(68.0) 8(32.0) Ref. Ref.
Ever heard of breast
cancer®
No 104(73.2)  38(26.8) 1.08(0.95,1.23) 0.187 0.95(0.83, 1.09)
Yes 201(67.2)  98(32.8) Ref. Ref.
Practiced BSE*
No 236(68.6)  108(31.4) 0.96(0.83,1.11) 0.626  Not included
Yes 69(71.1) 28(28.9) Ref.
Breast pain as the first
symptom
No 270(68.2)  126(31.8) 0.87(0.73,1.03) 0.130 0.85(0.71, 1.02)
Yes 35(77.8) 10(22.2) Ref. Ref.
Painless lump as the first
symptom
No 68(70.1) 29(29.9) Ref.
Yes 237(68.9) 107(31.1) 0.98(0.84,1.13) 0.818 Not included
Means of symptom
detection
Self-detected 291(69.7)  126(30.2) Ref.
Health care provider 14(58.3) 10(41.7) 0.83(0.59,1.17)  0.308 0.77(0.53, 1.10)
Progression of
symptoms”
No 259(72.1)  100(27.9) Ref. Ref.
Yes 46(56.1) 36(43.9) 0.77(0.63,0.95) 0.015 0.73(0.60, 0.90)
First medical
consultation
Public health center 122(77.7)  35(22.3) 1.25(1.08,1.44) 0.002 1.19(1.02, 1.39)*
Public hospital 71(68.9) 32(31.1) 1.11(0.93,1.32) 0.222 1.11(0.94, 1.32)
Private hospital/clinic ~ 112(61.9)  69(38.1) Ref. Ref.
Number of health
facilities visited before
diagnosis
<3 218(65.1)  117(34.9) Ref. Ref.
>4 87(82.1) 19(17.9) 1.26(1.12,1.42) 0.000 1.24(1.10, 1.40) ==

$US dollar; ® before symptom recognition; "before medical consultation; PR: Prevalence ratio; BSE: Breast Self-
Examination, *p < 0.05, ***P < 0.001.
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4.15. Treatment initiation and total intervals

The median symptom interval was 179 (IQR: 68 to 414) days (Figure 8). This duration exceeded

three months for 68% of the women and over one year for about 30% of the women.

The median treatment interval was 29 (IQR: 9 to 58) days (Figure 8). Eighteen percent of the

women received treatment after three months of diagnosis.

The median total interval was 213 (IQR: 81 to 471) days (Figure 8); only 28.4% of the women
initiated treatment within three months of first symptom recognition. The total interval exceeded

a year for 20.2% of the women.

Patient interval Diagnostic interval Treatment interval
Median (IQR) = 30 Median (IQR) = Median (IQR) =
(6 to 132) days 69 (22 to 213) days 29 (9 to 58) days

\
/ | \ \

Date of first Date of
medical Date of diagnosis treatment
consultations initiation

Date of first symptoms
recognition

|
Symptom interval
Median (IQR) =179
(68 to 414) days

\

Total interval
Median (IQR) = 213
(81to 471) days

Figure 8: Median patient, diagnosis, symptom, treatment and total intervals of women with breast
cancer diagnosed from 1 January 2017- 30 June 2018, Addis Ababa, Ethiopia
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4.2.  Perspectives of patients, family members, and health care providers on late

diagnosis of BC

4.2.1. Study participants’ characteristics

Qualitative study was done to explore reasons for late diagnosis of breast cancer. In-depth
interviews were conducted with 13 breast cancer patients, 5 family members, and 5 health care
providers of Tikur Anbessa Specialized Hospital Oncology clinic (Table 8).

Table 8: Qualitative study participants’ characteristics, Oncology Clinic, TASH, Addis Ababa,
Ethiopia, 2017

Participants’ Breast cancer Family members Health care
Characteristics patients (P01-13) (R01-05) providers (HP01-05)
Participants age (years)

<40 7 3 *

40-50 5 1 *

>50 1 1 *

Highest level of education

Not attended formal school 7

Primary school (1-8") 5 1

Secondary school (9-12") 2 1

Diploma and above 1 3 5

Occupation

Homemaker (housewife) 2

Employed 8 3

No job 3 2

Health care providers 5

P: Breast Cancer Patient; R: Family Member; HP: Health Care Providers, *the age of health care providers is omitted to keep
anonymity

Based on thematic analysis, the responses of the participants revealed eight common reasons for
late diagnosis, and three factors contributing to early diagnosis.

4.2.2. Reasons for late diagnosis of breast cancer

The main reasons for late diagnosis are summarized as follow.

1. Lack of awareness about breast cancer in the community: In all cases, the respondents
reported that community awareness of breast cancer is low. They pointed out that breast
cancer-related discussions and screening practices were uncommon in their community. A

recurrent response among the women interviewees was, “l had never heard of breast cancer

before 1 sought care for my illness.”
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“Before I recognized the first symptom of my illness, | have never heard of breast
cancer. Rather, I heard women say I have pain in my breast...” (P0S)

“... People in my community are not aware of breast cancer or they have wrong
information about cancer...” (HP04)

2. Disregarding or misattribution of breast cancer symptoms: In most of the patients, the
first symptom was painless breast lump, which detected by the women accidentally. The
painless nature of the lump made the women ignore its potential severity, usually attributing it
to a non-cancer illness, mainly sunstroke, locally called “mitch.” As one woman with breast
cancer who first recognized a painless swelling reported, she ignored the lump for about a
year without looking for any medical care. After she realized her nipple inverted, she became

concerned and sought medical attention.

“I thought it was just a disease not as severe as this... I thought it was caused by the
odor of the place I worked at... I thought it was something related to mitch ...”" (P02)

“I noticed a small swelling in my breast. But | was not worried about it. It started to
extend its tail to my armpit. Then | went to the health center. They told me to go to the
hospital... I did not trust them. I considered the disease as nothing. When I felt severe
pain, I returned to the healthcare facility. The doctor became visibly angry at me.”
(PO1)

3. Misperceptions about breast cancer treatment and its outcomes: The interviewees
noted the presence of community misunderstandings about breast cancer’s causes,
treatment, and prognosis. Amongst the patients and family members’ interviewees, most
had no response to the question, “what do you think is the cause of breast cancer?”
However, some of the interviewees speculated based on their perspectives and the views
in their communities. The speculated causes include sunstroke (“Mitch”), God as a
penalty for their sins, evil eye, use of contraceptives, blunt trauma to their breast, failure
to breastfeed, poor breast care, inheritance, and climate change. The most recurrently
speculated cause of their illness was “Mitch”. As some of the interviewees’ conviction,
they catch “Mitch” due to prolonged exposure to sunlight, especially during baking and
preparing food at the open field (out of the home or shelter), and exposure to food odor

during cooking thereby developed to their current breast illness.

“... Mine is caused by mitch because of excessive sun exposure. It happened when I
took off my shirt during the hottest time of the day while working as a street vendor. ”
(P02)
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“... They (women with breast cancer) feel like they did sinful things to deserve such
disease. Some patients relate the disease with the things they eat and drink or smoke...”
(HPO3)

A common view among respondents was that cancer is a severe, deadly, and incurable disease.

As a result, a sense of desperation and fright of death from cancer was prevailing. These views

surfaced mainly with the doubt these respondents had on the effectiveness of conventional

treatment. Such views were particularly prominent in those who were considered aware of cancer

and those who had a bad experience.

“How am I going to forget about the disease? I am carrying it ... I think that I am going
to die... other women also think that the disease cannot be cured and the person who
has it is just waiting to die.” (P09)

“...1 told you that people think cancer as a fatal disease ...That was how my mom felt.
She tried to give us everything and did not even think about herself at all. She perceives
as she does not have a life after the incident.” (R03)

“... Some patients give up and refused to take the treatment. They preferred to go to
traditional places/ holy water...” (HP05)

4. Non-medical management of breast cancer symptoms: Performing spiritual acts, such as

using holy water, or seeking care from traditional healers was common amongst the women
with breast cancer and family members interviewed. For most of the cases, the first action to
the first symptoms was using traditional medicines. Medical consultation was often only then
considered if the women/family member recognized these remedies are unsuccessful. Even
after they visited health care, some of the women disregard the medical advice received, and
return home to use different traditional medicines.

“... Iwent to a traditional healer and he provided me an ointment, which I used for
about 4 months. Then there was no change with the swelling... I waited for more than a
year without visiting the health facility ...” (P12)

“... Some people completely healed by holy water... While I was in the hospital, one of
my relatives advised me not to get breast surgery and rather to go to a traditional
healer (Name). But I refused her advice ..."” (P06)

“... There is traditional medicine even in Addis Ababa (capital city). ... They insert
something to the affected breast using a syringe. They say that the medicine will get rid
of cancer from the breast ...” (P02)

5. Fear of cancer diagnosis: Though issues related to fear of diagnosis were not particularly

prominent in the interviewees, a few mentioned dreading the confirmation of their diagnosis.

This fear was mainly ascribed to what the participants had heard in the community about the
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severity of cancer. A common view among interviewees was that the word cancer is dreaded
as incurable and fatal in their community. As a result, it is difficult to talk about cancer.
Almost all of the patients and family members revealed that diagnosis of breast cancer was
awful and scaring news for the clients and their families. This difficulty was due to low
suspicion of breast symptoms as a sign of cancer, perceived seriousness of cancer, uncertainty
about the effectiveness of conventional treatments, and fear of changes in body image after
surgical removal of breast cancer.

“I do not know. When I recognized my first symptoms, | thought | will die of the disease
immediately if it turns out to be cancer. [ was afraid of going to the health facility ... I
lost my hope because, in the community, cancer is known as an incurable disease. It is
called a killer.” (P02)

“Oh, my God, I felt many things; having a breast removal at old age ... | had no pain at all. |
felt why | have to go through breast removal at this age. | should die and get buried with dignity.
1 felt very sad.” (P13)

“... They say that it is shameful if someone hears about it ... A person should die with full body
parts, but part of the body will be lost due to breast removal.” (R03)

6. Competing priorities: The women interviewees responded that family responsibilities,
such as looking after children and the inability to take time off from work, were their

reasons to pay little attention to their first symptoms, usually a painless lump in the breast.

“... We have children who should go to school; we need to prepare food... We have a
lot of work... You cannot leave them and run to the health facility.” (P05)

7. Financial insecurity: The cost of transportation, investigation, and treatment was also
mentioned as a reason for late diagnosis. Some of the patients reported returning home after
being referred to a higher health facility for financial reasons, while others reported selling

their property or borrowing money to get medical care.

“... I went to the health center. They told me to go to the hospital, but I did not have
money to go to the hospital. Instead, | went to my home and stayed for months.” (P01)

“... We had no money. We were forced to sell our cattle and our crops to cover the
medical cost...” (P05)

“.. I thought the cost of diagnosis was cheap, but it cost me 7500 birrs ... I borrowed
money from different sources as I did not want to see my wife die.” (R01)

8. Health system-related barriers: Health professionals’ misunderstanding of the first

symptoms (telling women not to worry about their symptoms), inappropriate reassurance as
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the lump is benign without taking a biopsy, long waiting times to receive diagnostic
confirmation, few diagnostic centers, patient load, poor provider-patient communication and

counseling were all mentioned as reasons for late diagnosis of breast cancer.

“... I noticed something a small lump on my breast... | woke up in the morning and went
to my doctor. He told me it could be a tumor. | asked him if it could be cancer because |
heard about it on TV. He told me it is not cancer.” (P07)

“... Some of the attendants attempt to see the physicians even before the patients do. This
is because there are patients who do not know that they have the disease thus the
attendants try to talk to the physician in private/without the patient. There are attendants
who suggest keeping the diagnosis in secret/ without the patient’s awareness.” (HP01)

Non-medical
management of
breast cancer

Fear of cancer

Misperceptions symptoms diagnosis
about breast
cancer treatment
and its outcomes
Competing
priorities
Disregarding or . Late .
misattribution of diagnosis
breast cancer
Symptoms of breast
cancer
Financial
Lack of awareness Insecurity
about breast cancer Health system-
in the community related barriers

Figure 9: Summary of the reasons for late diagnosis of breast cancer, Oncology Clinic, TASH, Addis
Ababa, Ethiopia, 2017

4.2.3. Facilitators of early diagnosis of breast cancer

In addition to the barriers, participants also pointed out the potential facilitators and the way
forwards to improve the early stage diagnosis of breast cancer. Persuasion by family members
and friends, prior experience of someone with breast cancer, and increasing the literacy level
of the women were noted as the facilitators of early stage diagnosis. Family members and

friends had a positive impact on the decision of patients to seek medical care, and knowing
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someone who was treated for breast cancer was reported to be a facilitator of early medical
consultations. Interviewees felt that women at a younger age with higher literacy levels were
more likely to be early health care seekers in contrast to older or illiterate women. This view
expressed mainly to emphasize the role of education on women’s interpretation of the first

symptoms of breast cancer and the decision to seek medical care.

“... The influence of my friend working in the hospital made me seek medical care ... Had
she did not push me, | would not have sought medical care. ..."” (P06)

“... I know a mother who was treated for breast cancer. When [ felt the lump in my breast,
1 was shocked and immediately went to the hospital ...” (P04)

“Younger women are better in seeking care. Older women did know nothing...” (P08)

“Those who are educated are more likely to seek care earlier... It is due to lack of
knowledge...” (P05)

4.2.4. Participants’ suggestions to mitigate late diagnosis

In all cases, the informants suggested public health campaigns and programs enhance awareness
about breast cancer symptoms, signs, and benefits of early identification and treatment to mitigate
the late diagnosis of breast cancer. Involving breast cancer survivors in breast health education as

community educators was also suggested.

“... We should use breast cancer survivors to educate the community that cancer can be
cured if patients seek medical care as soon as they noticed the symptoms... I can teach the
community about what | experienced with breast cancer. I do not think anyone of the breast
cancer survivors will disagree to educate the community and save the lives of other
women.” (P03)

The participants emphasized the importance of regular breast self-examination and seeking
medical attention following recognition of abnormal breast symptoms. The participants also
suggested that interventions by the healthcare system to establish and expand counseling services,
to reduce waiting times for diagnosis and treatment (expand diagnostic and treatment centers),

and to mitigate the financial burden of cancer in patients and family members.
“... The burden of the disease is increasing; most of the services, however, are given in Tikur

Anbessa Specialized Hospital only. Therefore, the government should open more facilities
providing such services and strengthen the follow-up of patients.” (P06)
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4.3. Magnitude of advanced stage diagnosis and factors associated with

advanced stage diagnosis of breast cancer
4.3.1. The magnitude of advanced-stage at diagnosis of breast cancer

Of these 441 women with breast cancer, in this analysis, we excluded women with unknown
stage at diagnosis according to the American Joint Committee on Cancer stage (n=31) and those
whose stage was only documented after neoadjuvant treatment (n=4). We analyzed the data of the
remaining 406 women. The magnitude of stages I, Il, Il and IV at diagnosis was 13.1% (n=19),
31.0% (n=126), 44.6% (n=181) and 19.7% (n=80). Two-thirds of the women (64.3%, 95% ClI
[59.5%, 68.8%]) were diagnosed at advanced-stages (I11 and 1V) of the disease. Nearly one third
(30.6%) of the 64.3% were diagnosed after their disease had distant metastases primarily to liver,
lung and bone. Taking the largest dimension of the tumor, the median tumor size at presentation
was 4 (IQR: 3 to 6) centimeters.

The most common histologic type of tumor was ductal carcinoma (83.7%). Hormone receptor
status was rarely determined. Among the 48 patients with known hormone receptor status, 33
(68.8%) were hormone receptor-positive (ER-and/or PR-positive), ten patients had triple-negative
breast tumor. The histologic grade of one-fifth of the women’s tumor was poorly differentiated
(Table 9).

The median number of lymph nodes identified after surgical resection was 7 (IQR: 5 to 11). Only
a third of the women (32.9%) with lymph node examination had a report of > 10 lymph nodes
identified. Among patients who had > 10 lymph nodes examined, 26 (34.0%) were diagnosed
with pN3. The rest 25 (32.0%) and 18 (23.0%) were diagnosed with pN1 and pN2, respectively.
Thirty-five percent of the patients were in the high-risk lymph node ratio group (LNR >0.65)
(Table 9).
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Table 9: Clinical characteristics of women diagnosed for breast cancer from 1 January 2017- 30
June 2018 in Addis Ababa city, Ethiopia (n=406)

Characteristics Frequency Percentage
Tumor size at presentation (in greatest dimension)
<2 centimeters 44 10.8
>2-5 centimeters 165 40.6
>5 centimeters 100 24.6
Unspecified 97 23.9
Histological tumor type
Ductal 340 83.7
Lobular 13 3.2
Mixed 16 4.0
Others 36 8.9
Unspecified 1 0.2
Hormone receptor status specified (n=48)
Estrogen and progesterone positive 20 41.7
Estrogen positive and progesterone negative 9 18.7
Progesterone positive and estrogen negative 4 8.3
Estrogen and progesterone negative 15 31.3
Human epidermal growth factor 2 status (n=35)
Positive 8 22.9
Negative 26 74.3
Equivocal 1 2.8
Histological grade
Well-differentiated (Grade 1) 52 12.8
Moderately-differentiated (Grade 2) 123 30.3
Poorly-differentiated (Grade 3) 82 20.2
Unspecified 149 36.7
Surgical margin status (n=308)*
Negative 205 66.6
Positive 48 15.6
Unspecified 55 17.8
Lympho-vascular invasion (n=308)%
Negative 27 8.8
Positive 30 9.7
Unspecified 251 81.5
Pathologic tumor category (n=308)%
T1 33 10.7
T2 133 43.2
T3 67 21.8
T4 46 14.9
Unspecified or unclear 29 94
Continued...
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Table 9. Continued.

Characteristics Frequency Percentage
Number of lymph nodes examined (n=234)"
1-9 157 67.1
>10 77 329
Pathologic lymph node category (n=234)"
PNX 51 21.8
pNO 8 3.4
PN1 (1-3) 25 10.7
PN2 (4-9) 18 7.7
pN3 (>10) 26 11.1
N+ (Lymph node positive ) 106 45.3
Lymph node ratio (n=234)"
Low risk (<0.20) 93 39.7
Intermediate risk (0.21-0.65) 60 25.6
High risk (>0.65) 81 34.7

pN: pathological lymph node category; *Results shown only for patients who had documented primary surgical
management; "Results shown only for patients who had documented primary surgical management and number of
LNs examined in the pathology report or medical chart

4.3.2. Factors associated with advanced-stage at diagnosis of breast cancer

In the multivariable analysis, the prevalence of advanced-stage at diagnosis was significantly
higher among women who used traditional medicine before diagnosis (aPR=1.29, 95% CI [1.10,
1.52]). In contrast, the prevalence of advanced-stage at diagnosis was lower among women who
practiced breast self-examination before symptom recognition (51.1%) compared to those who
did not (67.9%) (aPR=0.77, 95% CI [0.63, 0.96]) (Table 10).

In the adjusted model, both patient delay of >3 months (aPR=1.16, 95% CI [1.00, 1.34]) and
diagnosis delay of >2 months (aPR=1.24, 95% CI [1.07, 1.43]) were significantly associated with

higher prevalence of advanced-stage at diagnosis (Table 10).
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Table 10: Factors associated with advanced-stage at diagnosis among women with breast cancer

diagnosed from 1 January 2017-30 June 2018, Addis Ababa city, Ethiopia (n=406)

Patient characteristics Advanced-stage Unadjusted Adjusted
No (%) Yes (%) PR (95% CI) P- aPR (95% CI)
value
Age at diagnosis NI
<40 64(36.8) 110(63.2) Ref.
40-59 58(34.1) 112(65.9) 1.04(0.89,1.22) 0.606
> 60 23(37.1) 39(62.9) 0.99(0.79,1.24) 0.965
Women’s education NI
Not attended school 28(34.6) 53(65.4) 1.08(0.85,1.35) 0.521
Primary school 36(35.0) 67(65.0) 1.07(0.86,1.33) 0.534
Secondary school 46(34.6) 87(65.4) 1.07(0.87,1.32) 0.479
Diploma and above 35(39.3) 54(60.7) Ref.
Marital status
Married 89(37.9) 146(62.1) 0.92(0.79,1.06) 0.283 NI
Single, widowed or 56(32.7) 115(67.3) Ref.
divorced
Had outdoor job NI
No 75(33.3) 150(66.7) Ref.
Yes 70(38.7) 111(61.3) 0.92(0.79,1.07) 0.270
Family monthly income
<61.0% 38(31.2) 84(68.8) 1.15(0.94,1.41) 0.172  1.05(0.85, 1.30)
61.0-1940% 68(36.4) 119(63.6) 1.06(0.87,1.29) 0.534  1.00(0.83,1.22)
>194.0 % 39(40.2) 58(59.8) Ref. Ref.
Source of medical expenses NI
Out of pocket 104(36.2) 183(63.8) 0.91(0.67,1.23) 0.542
Free medical care 35(33.3) 64(64.7) 0.92(0.67,1.27) 0.628
Health insurance 6(30.0) 14(70.0) Ref.
Practiced BSE?
No 102(32.1) 216(67.9) Ref. Ref.
Yes 43(48.9) 45(51.1) 0.75(0.60,0.93) 0.011  0.77(0.63, 0.96)*
Breast pain as first NI
symptom
No 132(36.2) 233(63.8) Ref.
Yes 13(31.7) 28(68.3) 1.07(0.86,1.34) 0.552
Painless lump as first
symptom
No 26(30.6) 59(69.4) Ref.
Yes 119(37.1) 202(62.9) 0.90(0.77,1.07) 0.242  0.87(0.74, 1.02)
Continued...
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Table 10. Continued.

Patient characteristics Advanced-stage Unadjusted Adjusted
No (%) Yes (%) PR (95% CI) P- aPR (95% CI)
value
Traditional medicine use”
No 77(46.9) 87(53.1) Ref. Ref.
Yes 68(28.1) 174(71.9) 1.35(1.15,1.59) 0.000  1.29(1.10, 1.52)***
Patient delay (>3 months)
No 106(39.9) 160(60.1) Ref. Ref.
Yes 39(27.9) 101(72.1) 1.19(1.04,1.38) 0.012  1.16(1.00, 1.34)*
Diagnosis delay (>2 months)
No 80(43.5) 104(56.5) Ref. Ref.
Yes 65(29.3) 157(70.7) 1.25(1.07,1.45) 0.004  1.24(1.07,1.43)**
First medical consultation
Public health center 51(35.2) 94(64.8) 1.06(0.89,1.26) 0.468  0.96(0.80, 1.16)
Public hospital 29(30.5) 66(69.5) 1.14(0.95,1.37) 0.151  1.05(0.88, 1.26)
Private hospital/clinic 65(39.2) 101(60.8) Ref. Ref.
# Health facilities visited® NI
<3 112(36.5) 195(63.5) Ref.
>4 33(33.3) 66(66.7) 1.05(0.89,1.23) 0.561

$US dollar; ®before symptom recognition; "before diagnostic; aPR: Adjusted Prevalence Ratio; BSE: Breast Self-Examination; NI: Not included
in the multivariable model; #: number; *p < 0.05, **p<0.01, ***P < 0.001.

When we rerun the multivariable model replacing the patient and diagnosis delay by symptom
interval (the sum of the patient and diagnosis interval), delay of >6 months in diagnostic
confirmation following first symptom(s) recognition was significantly associated with higher
prevalence of advanced-stage diagnosis compared to those who received diagnostic confirmation
within 3 months from date of first symptoms recognition (71.2% vs 51.6%, aPR=1.35, 95% CI
[1.12, 1.63]) (Table 11). In a sensitivity analysis, exclusion of patients who did not remember the
day or month of first symptom recognition did not alter the findings on the association between

delays and advanced-stage at diagnosis.

Table 11: The association between symptom interval and advanced-stage at diagnosis among women with
breast cancer diagnosed from 1 January 2017-30 June 2018, Addis Ababa city, Ethiopia (n=406)

Symptom interval Advanced-stage at Unadjusted Adjusted*
diagnosis
No (%) Yes (%) PR (95% ClI) P- aPR (95% CI) P-
value value
< 3 months 62(48.4) 66(51.6) Ref. Ref.
3 — 6 months 26(35.1) 48(64.9) 1.26(0.99,1.59) 0.058 1.23(0.97, 1.56) 0.075
> 6 months 57(27.9) 147(72.1) 1.40(1.15,1.68) 0.001 1.35(1.12, 1.63) 0.002

*adjusted to the variables in table 10 (family monthly income, BSE, lump as first symptom, traditional medicine use,
type of facility first medical consultation, and number of health facilities visited before diagnosis)
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4.4,  Survival rate of women with BC and its associations with delay and

stage at diagnosis

4.4.1. Treatment pattern

Of the 441 women with breast cancer enrolled in the follow-up study, two were lost to follow-up
and had no treatment-related data. Table 12 describes the treatment status of the 439 study
participants. Seventy-nine percent of the women received surgical treatment predominately

mastectomy.

Eighty-five percent (n=374) of the women received chemotherapy treatment. The median number
of chemotherapy cycles received was 8 (IQR: 6 to 8). The median time to initiation of adjuvant
chemotherapy was 63 days (IQR: 38 to 104), with 30.4% (95% CI [24.4%, 36.6%]) of women
experiencing delay of >90 days (Table 12).

Less than a third (n=137, 31.2%) of the women had received radiotherapy, 64.2% (n=88) of
which was adjuvant radiation. The median waiting time to initiation of adjuvant radiotherapy was
123 (IQR: 46 to 194) days, with 56.1% of the women experiencing delay of >90 days (Table 12).

Seventy-four percent of the women received hormonal therapy; specifically, tamoxifen (64%),
anastrozole (23.8%), or letrozole (3.1%) (Table 12). Seventeen percent (n=44, 16.5%) of the
women missed their regular hormonal therapy due to forgetting to take (41.0%), lack of drug

(34%) and side effects (14.0%). Among those missed, 91.0% of them were for less than a month.
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Table 12: Treatment status of women diagnosed with breast cancer from 1 January 2017 - 30 June 2018
in Addis Ababa city, Ethiopia (n=439)

Characteristics Frequency Percentage
Surgical therapy done (n=439)
Yes 348 79.3
No 75 17.1
Unspecified 16 3.6
Type of surgery done (n=348)
Mastectomy 320 92.0
Lumpectomy 7 2.0
Unspecified 21 6.0
Chemotherapy received (n=439)
Yes 374 85.2
No 45 10.3
Unspecified 20 4.5
Type of chemotherapy (n=374)
Anthracycline based only (AC, FAC, FEC) 103 27.5
Anthracycline + taxane ( AC-T/ EC-T) 227 60.7
Others* 13 3.5
Unspecified 31 8.3
Delay to initiation of adjuvant chemotherapy (n=223)
< 30 days 42 18.8
31-60 days 65 29.2
61-90 days 48 215
>90 days 68 30.5
Radiotherapy received (n=439)
Yes 137 31.2
No 277 63.1
Unspecified 25 5.7
Aim of the radiotherapy (n=137)
Adjuvant 88 64.2
Palliative 33 24.1
Unspecified 16 11.7
Adjuvant radiotherapy waiting intervals (n=57)
< 30 days 7 12.3
31-60 days 13 22.8
61-90 days 5 8.8
>90 days 32 56.1
Hormonal therapy received (n=439)
Yes 325 74.0
No 88 20.0
Unspecified 26 6.0

*Cyclophosphamide/methotrexate/fluorouracil, Docetaxel and cyclophosphamide, Taxol, Dacarbazine and
Adriamycin

Nine of the women with breast cancer refused the standard treatment partly or entirely. Three
refused all the standard therapies (surgery, chemotherapy, radiotherapy, and hormonal therapy),
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four refused chemotherapy, radiation, and hormonal treatment, one refused breast surgery, and

one refused radiotherapy.

Of the 353 women who responded to the question “Since you were diagnosed with the disease,
were you unable to receive any form of treatments?” 47(13.3%) experienced challenges of
receiving the intended standard treatment. The main problems were lack of trust in the
conventional treatment (34.4%, n=16), inability to afford the prescribed medications (29.8%,
n=14), do not know where to go for treatment (12.8%, n=6), long waiting to get the treatment
(8.5%, n=4), and absence of the treatment (4.2%, n=2). They also mentioned encountering
challenges including fear of exposure of the diagnosis to family members (4.2%, n=2), fear of
mastectomy (4.2%, n=2), considering the disease as self-healing, believing in holy water, and

failure to obtain permission for work absence.

Eleven percent of the women used traditional medicine after diagnosis of their disease from
herbalists or spiritual healers. The main reason for using traditional medicine was to treat their
illness (75.0%, n=30). Other purposes mentioned include reducing the side effects of cancer
treatment, relieving symptoms of their disease, being unaware of the standard cancer treatment,

and lacking money for the standard treatment.

4.4.2. Two-year overall survival rate of women with breast cancer

The median follow-up time, calculated from the date of diagnosis, was 25.1 months (IQR: 19.3 to
31.4). By the end of the follow-up, 128 women died, making the cumulative incidence of death
29.2% (95% CI [25.0%, 33.6%]). Forty-percent (n=51) of the deaths happened within one year of
diagnosis. The overall mortality rate over the 864.5 person-years follow-up was 148.0 deaths per
1000 person-years (95% CI [124.0, 176.0]).

Figure 10 shows the overall survival rate computed from date of diagnosis to the end of the
follow-up. The overall one- and two-year survival rate was 88.3% (95% CI [84.9%, 91.0%]) and
75.2% (95% CI [70.7%, 79.0%]), respectively.
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Kaplan-Meier survival estimate
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Figure 10: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30 June
2018 in Addis Ababa city, Ethiopia (Survival computed from date of diagnosis)

When the survival rate is computed from the date of first symptom recognition to the end of the
study, the median follow-up was 33.8 months (IQR: 25.8 to 40.2). Over the 1411.6 person-years
follow-up, the rate of death was 90.7/1000 person-years (95% CI [76.2, 107.8]). The one- and
two-year overall survival rates were 96.3% (95% CI [94.0%, 97.7%]) and 85.0% (95% ClI
[81.3%, 88.1%]), respectively (Figure 11).
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Figure 11: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30 June
2018 in Addis Ababa city, Ethiopia. (Survival computed from date of first symptom recognition)

One-fourth (n=112) of the women had documented comorbidities during diagnosis. The
commonly reported comorbidities were hypertension (41.1%, n=46), diabetes mellitus (22.3%,
n=25), HIV (17.8%, n=20), asthma (12.5%, n=14), cardiovascular diseases (11.6%, n=13),
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kidney diseases (3.6%, n=4), and tuberculosis (3.6%, n=4). During the follow-up period, of the
308 cases with stage I-11l and treated surgically, 31(10.0%) and 26(8.4%) had documented

recurrence after surgery and metastasis after treatment initiation, respectively.

4.4.3. Determinants of overall survival of women with breast cancer

The overall survival rate was significantly lower among women diagnosed with advanced-stage
(Figure 12) than those diagnosed with early stage of breast cancer. The one- and two-year overall
survival rate of women diagnosed at stage | was 100%, while for stage 1V was 62.0% and 26.7%,

respectively (Table 13).

Table 13. Overall one- and two-year survival rate of women with breast cancer by stage at
diagnosis in Addis Ababa city, Ethiopia

Stage at One year overall Two year overall
diagnosis survival rate (95% CI) survival rate (95% CI)
Stage | 100.0% 100.0%

Stage Il 96.0% (90.7%, 98.3%) 90.9% (84.2%, 94.9%)
Stage 111 92.7% (87.9%, 95.7%) 80.8% (74.3%, 85.9%)
Stage IV 62.0% (50.4%, 71.7%) 26.7% (16.8%, 37.6%)

In the multivariable analysis, stage at diagnosis was the strongest predictor of women’s 2-year
overall survival. Women diagnosed at advanced-stage had about 3 fold increased risk of death
(Adjusted hazard ratio (J[aHR]) = 3.32, 95% CI [1.81, 6.10]) compared to those diagnosed at early
stage (Table 14).

Kaplan-Meier survival estimates
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Figure 12: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30 June
2018 by stage at diagnosis in Addis Ababa city, Ethiopia
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In addition to the stage at diagnosis, overall survival was lower among women who had symptom
intervals of >3 months (Figure 13). After adjusting for stage at diagnosis and other variables in
Table 14, delayed diagnosis following symptom recognition was significantly associated with
increased risk of death. Women who delayed for >3 months before diagnosis (aHR=1.87, 95% ClI
[1.15, 3.03]) had 87% higher risk of death compared to these diagnosed within 3 months of

symptom recognition (Table 14).
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Figure 13: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30
June 2018 by symptom interval in Addis Ababa city, Ethiopia.

<= 3 months delay > 3 months delay

After controlling to stage at diagnosis and other variables in table 14, having surgical therapy
(aHR=0.23, 95% CI [0.15, 0.35]) and hormonal therapy (aHR=0.26, 95% CI [0.17, 0.40]) had a
protective effect on survival of women with breast cancer (Table 14).

Before adjustment, age at diagnosis of >60 years (HR=1.84, 95% CI [1.13, 2.99]) was
significantly associated with increased risk of death. The association was, however, attenuated
after adjusted to other variables in the model. Similarly, other socio-demographic variables: being
unmarried at the time of diagnosis (HR=1.43, 95% CI [1.01, 2.03]), and having lower family
monthly income (HR=1.68, 95% CI [1.04, 2.71]) were significantly associated with increased
risk of death. Conversely, the risk of death was significantly lower among women having a
diploma and above education (HR=0.43, 95% CI [0.24, 0.75]) than those who did not attend

school. These associations were also attenuated after adjustment.
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Partner education was negatively associated with death of women with breast cancer. Women
with partner educational level of secondary school (HR=0.46, 95% CI [0.22, 0.97]) or diploma
and above (HR=0.29, 95% CI [0.13, 0.63]) were at lower risk of death compared to those whose
partner did not attend formal school. But, to keep our model’s power, we did not include partner

education into the multivariable model (Table 14).

Though the significant association was attenuated in the multivariable analysis, on bivariate
analysis, the risk of death was higher among women who ever used traditional medicine before
diagnosis (HR=1.89, 95% CI [1.28, 2.80]), and women with grad 3 (poorly differentiated) tumors
(HR=2.19, 95% CI [1.03, 4.67]), and women having hemoglobin level of <12 g/dl at diagnosis
(HR=1.96, 95% CI [1.19, 3.23]) but lower among women who had practiced breast self-
examination before symptom recognition (HR=0.44, 95% CI [0.26, 0.74]) (Table 14).
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Table 14: Cox regression analysis of determinants of overall survival of women with breast

cancer diagnosed from 1 January 2017 - 30 June 2018 in Addis Ababa city, Ethiopia

Variables

Status at last contact

Bivariate Cox
regression

Multivariable Cox

regression

Censored Death HR (95% CI) P- aHR (95% CI)
(%) (%) value
Age at diagnosis (years)
<40 138(75.8) 44(24.2) Ref. Ref.
40-59 129(69.0) 58(31.0) 1.33(0.90,1.97) 0.146 1.34(0.83, 2.16)
>60 42(61.8) 26(38.2) 1.84(1.13,2.99) 0.014 1.18(0.61, 2.25)
Participants’ education
Not attended school ~ 53(61.6) 33(38.4)  Ref. Ref.
Primary school 78(69.6) 34(30.4) 0.76(0.47,1.23) 0.266 1.12(0.62,2.01)
Secondary school 100 (71.4) 41(29.3) 0.67(0.42,1.06) 0.086 0.94(0.52,1.72)
Diploma and above  79(79.8) 20(20.2) 0.43(0.24,0.75) 0.003 0.84(0.38, 1.87)
Partner’s education
Not attended school  14(56.0) 11(44.0) Ref. Not included®
Primary school 40(67.8) 19(32.2) 0.64(0.30,1.36) 0.247
Secondary school 63(75.9) 20(24.1) 0.46(0.22,0.97) 0.043
Diploma and above  74(83.2) 15(16.8)  0.29(0.13,0.63) 0.002
Marital status
Married 189(74.4) 65(25.6) Ref. Ref.
Single, widowed or ~ 120(65.6) 63(34.4) 1.43(1.01,2.03) 0.042 1.25(0.82,1.90)
divorced
Had outdoor job
No 158(66.7) 79(33.3) Ref. Ref.
Yes 151(75.5) 49(24.5) 0.70(0.49,1.01) 0.058 1.01(0.62, 1.63)
Family monthly income
<61.0 US$ 89(68.5) 41(31.5) 1.57(0.94,2.62) 0.082 0.74(0.39, 1.40)
61.0-194.0 US$ 135(67.8) 64(32.2) 1.68(1.04,2.71) 0.032 1.44(0.84,2.49)
>194.0 US$ 85(78.7) 23(21.3) Ref. Ref.
Practiced BSE®
No 228(67.3) 111(32.7) Ref. Ref.
Yes 81(82.6) 17(17.4) 0.44(0.26,0.74) 0.002 0.59(0.32, 1.06)
Traditional medicine
use before diagnosis
No 140(80.0) 35(20.0) Ref. Ref.
Yes 169(64.5) 93(35.5) 1.89(1.28,2.80) 0.001 0.86(0.49, 1.49)
Symptom interval
<3 months 103(75.7) 33(24.3) Ref.
>3 months 206(68.4) 95(31.6) 1.44(0.97,2.14) 0.070 1.87(1.15, 3.03)*
Continued ...
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Table 14. Continued.

Variables Status at last contact  Bivariate Cox Multivariable Cox
regression regression
Censored Death HR (95% ClI) P- HR (95% CI)
(%) (%) value
Histologic tumor grade
Grade 1 43(82.7) 9(17.3) Ref. Ref.
Grade 2 98(77.8) 28(22.2) 1.35(0.63,2.87) 0.429 1.24(0.53, 2.89)
Grade 3 56(66.7) 28(33.3) 2.19(1.03,4.67) 0.041 1.59(0.70, 3.69)
Not specified 112(64.0) 63(36.0) 2.29(1.14,4.62) 0.020 1.51(0.68, 3.36)
Advanced-stage at
diagnosis
No 131(90.3) 14(9.7) Ref. Ref.
Yes 155 (59.8) 104(40.2) 5.02(2.87,8.78) 0.000 3.32(1.81, 6.10)***
Not specified 23(69.7) 10(30.3) 3.57(1.58,8.04) 0.002 1.23(0.32,4.71)

Hemoglobin level
during diagnosis

<12.0 g/dI 22(53.7) 19(46.3) 1.96(1.19,3.23) 0.008 1.09(0.61, 1.95)
>12.0 g/dl 240(73.4) 87(26.6) Ref. Ref.
Not specified 47(68.1) 22(31.9) 1.18(0.74,1.89) 0.477 0.52(0.26, 1.04)
Co-morbidities at
diagnosis
No 224(68.9) 101(31.0) Ref. Not included
Yes 85(75.9) 27(24.1) 0.81(0.51,1.27) 0.357
Surgery therapy

No 21(28.0) 54(72.0) Ref. Ref.

Yes 284(82.3) 61(17.7) 0.16(0.11,0.23) 0.000 0.23(0.15, 0.35)***
Delay to adjuvant Not included
chemotherapy

<90 days 136(85.0) 24(15.0) Ref.

>90 days 62(84.9) 11(15.1) 0.90(0.44,1.84) 0.783
Radiotherapy Not included

No 207(74.7) 70(25.3) Ref.

Yes 96(70.1) 41(29.9) 1.09(0.74,1.60) 0.653
Hormonal therapy

No 40(46.0)  47(54.0) Ref. Ref.

Yes 262(80.9) 62(19.1) 0.24(0.17,0.36) 0.000 0.26(0.17, 0.40)***

®pefore symptom recognition; BSE: Breast self-examination; $=US dollar; aHR=adjusted hazard ratio; “partner’s
education (n=256) is not included in the model since it decreases the power of the model; *p < 0.05, **p < 0.01,
***pP < 0.001.
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45.  Summary of the main findings of the dissertation

Table 15 presents the summary of the key findings of the dissertation by specific objectives.

Table 15: Summary of the key findings of the dissertation by specific objectives, Addis Ababa, Ethiopia

Objectives

Major findings

To determine the

magnitude of
delays (patient
and diagnostic),
and factors
associated with
these delays of
women with BC

Patient delay (>90 days)
v Magnitude of patient delay: 35.7% (95% CI [31.1%, 40.3%])
¥v" Main causes: Not bothered by the problem at first, using holy water/visiting
traditional healers first, and unable to take time off from work
v’ Factors associated: Using traditional medicine before consultation
(aPR=2.13, 95% CI [1.68, 2.71]).
Dlagn05|s delay (>30 days)
Magnitude of diagnosis delay: 69% (95% CI [64.6%, 73.3%])
~/ Main causes: Misdiagnosis, false-negative laboratory results, lack of
empathy at first medical consultation, use of traditional medicine, fear of
cancer diagnosis and treatment, lack of awareness about disease severity, and
financial difficulties for diagnosis and treatment
v Factors associated:
v First consultation at health centers (aPR=1.19, 95% CI [1.02, 1.39])
v Visiting >4 facilities (aPR=1.24, 95% CI [1.10, 1.40])
v Progression of symptoms before consultation (aPR=0.73, 95% CI [0.60,
0.90])

To explore the
reasons for late
diagnosis of
women with BC

The main reasons for late diagnosis: Lack of awareness about breast cancer in
the community, ignoring of breast cancer symptoms, misperceptions about breast
cancer treatment and its outcomes, non-medical management of breast cancer
symptoms, fear of cancer diagnosis, competing priorities, financial insecurity,
and health system-related barriers.

The facilitators of early diagnosis: Persuasion by family members and friends,
prior experience of someone with breast cancer, and literacy level of the women
Ways forward to improve early diagnosis: Public health campaigns targeted at
improving community awareness on breast cancer, involving breast cancer
survivors as community educators, regular BSE, and cancer service expansion

To identify
factors
associated with
advanced-stage
at diagnosis of
women with BC

Magnitude of advanced-stage at diagnosis: 64.3% (95% CI [59.5%, 68.8%]),
v' 30.7% (n=80) of these were with metastasized disease

Factors associated with advanced-stage at diagnosis:
v' Ever practice of breast self-examination (aPR=0.77, 95% CI [0.63, 0.96])
v’ Traditional medicine use before diagnosis (aPR=1.29, 95% CI [1.10, 1.52])
v Patient delay of >3 months (aPR = 1.16, 95% CI [1.00, 1.34])
v Diagnosis delay of >2 months (aPR=1.24, 95% CI [1.07, 1.43])

To determine
two-year
survival rate and
its associations
with delay and
stage at
diagnosis of
women with BC

Overall mortality rate over the 864.5 person-years follow-up was 148.0 deaths
per 1000 person-years (95% CI [124.0, 176.0])
Two years overall survival rate was 75.2% (95% CI [70.7%, 79.0%])
v 100% among stage | versus 26.7% among stage IV
Main determinants of two years overall survival were:
Advanced-stage at diagnosis (HR=3.32, 95% CI [1.81, 6.10])
Symptom interval >3 months (HR=1.87, 95% CI [1.15, 3.03])
Surgical treatment (HR=0.23, 95% CI [0.15, 0.35])
Hormonal therapy (HR= 0.26, 95% CI [0.17, 0.40])

DN NN
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5. Discussion
The study used a mixed method to understand the problem of delay diagnosis following symptom

recognition of breast cancer from different perspectives and complement the findings. The
magnitude of delays was quantified using the cross-sectional study design, and the reasons for
late diagnosis were explored using the qualitative method. The qualitative results complemented
the quantitative findings and helped to have a complete understanding of the problem. The mix
could be done at a different stage of research [131]; in this case, the mix is done from this section

onwards. Thus, the discussion section is systematically organized into the following subsections.

5.1. Time intervals experienced between first symptom recognition and
treatment initiation

5.1.1. Magnitude of patient and diagnosis delays

The study found that women with breast cancer in Addis Ababa have experienced patient and
diagnostic delays, with one-third of the patients waiting for >3 months before seeking medical
care, and nearly two-thirds of the patients waited over a month before receiving diagnostic
confirmation. Patient delay was significantly higher among women who used traditional
medicine before consultation. Diagnostic delay was higher among women who first consulted at
health centers and visited four or more health facilities before diagnosis but lower among women
who experienced progression of symptoms before consultation.

In this study, the magnitude of patient delay was substantially lower than those found in two
single institution-based studies in Addis Ababa [14, 29]. Our study's lower magnitude of patient
delay can be explained in part by the differences in the study participants’ residence and
improvement in patients’ awareness over the last 13 years (2003-2015) since the previous studies
were conducted. About one-third of the patients in the single-institution based studies [14, 29]
resided outside of Addis Ababa, and patients living outside the city have been reported to have

less knowledge about breast cancer and less access to health care services [15].

Similarly, compared to studies in sub-Saharan African countries, the median patient interval in
our study (30 days) was considerably shorter than those reported from Rwanda (150 days) [58]
and Mali (144 days) [32], but comparable with that reported from South Africa (23 days) [147].
As expected, compared to findings from countries outside of sub-Saharan Africa, our finding of

median patient interval is generally longer [73, 148].
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Our finding of median diagnostic interval (69 days) was lower than that reported in Rwanda (150
days) [58] but longer than those reported in Mali (27 days) [32] and South Africa (28 days) [147].
Sixty-nine percent of the patients in our study waited for >30 days, and 18% for over a year to

receive diagnostic confirmation following first medical consultation for their disease.

This study was conducted in the capital city, Addis Ababa, where the population has better access
to health information and service than the rural part of Ethiopia [15]. However, substantial
number of women with breast cancer in the city experienced patient and diagnostic delays due to
both individual and health care provider related factors. The diagnosis delay is more common
than patient delay. This may in part reflect lack of referrals to a specialized center for a
substantial proportion of patients with suggestive signs and symptoms of breast cancer, which in
turn calls for training of front-line health workers to improve their clinical suspicion skills and
early referral. Moreover, strengthening the referral linkage between the health centers and

hospitals could increase early detection of breast cancer.

5.1.2. The reasons for late diagnosis of breast cancer

The reasons for late diagnosis following symptom recognition found from the survey and
qualitative findings complement each other. We found lack of awareness about breast cancer in
the community, disregarding or misattribution of breast cancer symptoms, misperceptions about
breast cancer treatment and its outcomes, non-medical management of breast cancer symptoms,
fear of cancer diagnosis and treatment, competing priorities, financial insecurity, and health
system-related barriers (misdiagnosis, long patient list to diagnosis, poor patient-physician

communication and counseling) as the main reasons of late diagnosis.

Women’s and community awareness on breast cancer risk factors, early detection methods, initial
symptoms, and treatments are essential for encouraging women to seek medical care immediately
after recognizing the first symptoms [149-150]. However, in this study, women’s awareness of
breast cancer before symptom recognition was uncommon, contributing to delayed consultation.
A third of the women with breast cancer had never previously heard of breast cancer.
Furthermore, it was hard for most women to think of cancer during recognition of the first
symptom of their breast illness. Only 8.0% of women thought the first symptom was a symptom
of breast cancer while the rest were attributed to other non-specific conditions. They

misinterpreted as the symptom is related to non-cancer diseases, such as sunstroke, locally termed
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“mitch.” In Ethiopia, “mitch” is a local and common terminology used to explain a wide range of
nonspecific illnesses in the community [151]. Such beliefs triggered women to practice different
home remedies, spiritual acts, and traditional medicines intended to treat the perceived cause of
their illness, “mitch”. The misattribution of the symptoms is related to the women’s low
perceived susceptibility to breast cancer and poor awareness of breast cancer's initial symptoms.
In addition, the painless nature of the first breast cancer symptom, which is commonly breast
lump, increased the tendency of disregarding first symptom’'s clinical importance. Women are
commonly less likely to perceive the disease as severe and seldom seek medical care if they are
not acutely sick [152]. Sharp and colleagues also noted that “knowledge deficit a modifiable

factor” was the main barrier to early detection of breast cancer in Uganda [22].

Furthermore, family responsibilities and inability to take time off from work increased the risk of
disregarding the severity of the first symptom(s). Previous studies [67, 153] have also noted that
women’s family engagements and job commitment are contributor to delayed medical
consultation. These findings imply that increasing awareness of signs and symptoms of breast
cancer in the community could minimize such negligence and misattribution of breast cancer's

first symptoms.

Studies in Ethiopia documented that many sick people prefer visiting traditional healers before
seeking medical care [152, 154]. Birhan and colleagues [154] reported that cancer patients were
among the most frequent visitors to traditional healers in Addis Ababa. Similarly, our study
revealed that use of traditional medicine was common and the main cause of late diagnosis.
Thirteen percent of our study participants’ immediate response to the first breast cancer
symptoms was using traditional medicines. This practice was significantly associated with
increased prevalence of patient delay. The finding from our qualitative study also revealed, for
some breast cancer patients, seeking medical care was their second option, only after traditional
medicine failed to provide hope of a cure. Previous studies in Ethiopia [14, 29] and other parts of
Africa [32, 58, 155] documented that the time elapsed while using traditional medicine
contributes to patient delay. The time elapsed while practicing traditional medicine and late
recognition of the first symptoms could further advance the disease stage and complicate its
treatment outcomes. The present study raises the possibility that involvement and working with
traditional healers to create awareness about the symptoms of breast cancer and benefits of early

referral for diagnosis could benefit the women who visited traditional healers for the complaint of
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breast abnormality. Also, more research on traditional healers’ views on breast cancer diagnosis

and treatment needs to be undertaken.

Contrary to misinterpretations of the symptoms, some participants admitted suspecting cancer
with their first symptoms but refrained from visiting a health facility fearing cancer diagnosis.
This fear was mainly due to the community's view that cancer is a deadly disease and incurable
with the existing conventional treatment in the country. Similar experiences were reported in
other studies from Ethiopia [35, 156], India [150], and Iran [153]. Thus, educating the community
about the benefits of early diagnosis and treatment initiation could help correct the
misperceptions and improve women's health-seeking behavior with symptoms suggestive of

breast cancer [157].

Health care provider related factors that may have contributed to the considerably prolonged
diagnostic interval, as reported by the patients, include difficulties of navigating the healthcare
system, and misdiagnosis of clinical manifestations. In the multivariable analysis, diagnostic
delay was significantly associated with first consultation at a health center, and visits to > 4
healthcare facilities before diagnosis. On average, patients visited at least three different
healthcare facilities and made about seven visits before receiving diagnostic confirmation. The
number of visits was substantially higher among those patients whose first consultation was at a
health center, in part because of the additional time needed for referring patients to hospitals
[129]. This may also reflect a low level of breast cancer knowledge among both providers and
patients in the health centers, as health center providers are more likely to be low- or mid-level
health professionals. Also, women visiting health centers are more likely to be less educated than
those visiting private clinics or hospitals. A study conducted among female nurses [91] in Addis
Ababa found poor general knowledge about breast cancer.

Our findings also suggest the presence of providers’ oversight of initial breast cancer symptoms
leading to delayed referral of the women with first symptom(s) for confirmation. In contrast,
patients who sought medical consultation after progression of symptom(s) had lower prevalence
ratio of diagnostic delay. This is likely because more extensive breast symptoms or signs may

have led to prompt referral of patients to diagnostic centers, as reported elsewhere [107, 158].

The qualitative findings also provided a detailed explanation about health system-related factors

contributing to late diagnosis. Health professionals’ misunderstanding of the first symptoms,
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inappropriate reassurance of lump as a benign disease without biopsy, and inadequate counseling
of patients presenting with signs and symptoms suggestive of breast cancer, were noted as
contributors to late diagnosis. These results agree with the findings of other studies, in which
health care providers’ failure to appraise the first symptoms of breast cancer appropriately and
misdiagnosis contributed to delayed diagnosis and disease advancement [73, 159]. While
preliminary, these quantitative and qualitative findings underscore the need for training primary
health care providers [160-161] to recognize the first symptoms of breast cancer, and increase the
suspicion of breast cancer at first contact. Moreover, breast cancer patients need appropriate

advice and discussion on their problems, consequences, and treatment decisions.

Like other literature [159, 162-163], different patient-related factors were also noted as causes of
the diagnosis delay. Some women tend to go back to traditional medicine even after they
consulted for their illness or referred for diagnostic confirmation. Also, fear of cancer diagnosis
and treatment leading patients to deny diagnostic procedures, such as fine needle aspirations or
biopsy, perceiving that the manipulation could worsen or disseminate cancer and breast removal
make the women disappear for a while or visit other health facilities for a second opinion. These
factors contributed to the multiple health facility visits and diagnosis delay. Besides, time and

financial barriers were also reported as influencing the diagnostic interval.

Some portion of the diagnosis delays we observed could be attributed to pathology result
turnaround times in the few available diagnostic facilities in the city. Like other sub-Saharan
African countries [164], cancer patients in Addis Ababa waited on average for fifteen days to get

the pathology result [19].

In contrast to the above barriers, the persuasion by family members and friends was mentioned as
a facilitator for patients to seek medical consultations after they recognized breast cancer
symptoms and decide to diagnose and undergo surgical treatment. This finding was also
documented in a previous study conducted in the city [29]. Thus, educating women and their
significant others about the symptoms, screening methods, and breast cancer management could

improve the women’s health-seeking behavior, thereby shortening the diagnosis interval.

Early detection is the primary strategy for preventing premature death from breast cancer. Hence,
interventions targeted at alleviating the above modifiable barriers [150] must be established in

Ethiopia to diagnosis breast cancer at earlier stages. In settings, like Ethiopia, with limited breast
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cancer screening services mainly in Addis Ababa or other parts of Ethiopia, early detection is
largely dependent on woman’s knowledge on breast cancer [36], performing regular BSE and
immediate medical consultations after recognition of breast abnormalities [165-166], and health
care providers’ timely evaluation and referral for confirmation [167]. Our study participants also
emphasized the importance of breast self-examination, early medical care-seeking, awareness
creation, and cancer diagnostic center expansion to improve early detection. Moreover, the study
participants emphasized the importance of using breast cancer survivors as community educators
to enhance breast cancer awareness. Though this approach's effectiveness has not been
investigated in our country, engaging breast cancer survivors as breast health educators [168-170]

has led to significant improvement in the knowledge and early detection of breast cancer.

5.1.3. Treatment initiation and total delays

In addition to the patient and diagnostic delays, we systematically examined the extent of
treatment initiation delay. Half of the women started first treatment within 29 days of diagnosis,
and 98.6% of the women initiated the treatment within a year of diagnosis. Our cohort’s
treatment initiation interval is shorter than the treatment interval reported in other sub-Saharan
African countries where 17% of the women with breast cancer had not initiated treatment within
a year of diagnosis [171]. However, the treatment initiation interval was higher than reports from
developed countries where half of the women initiated the treatment within two weeks of
diagnosis [172].

Half of the women with breast cancer in Addis Ababa had initiated first treatment after seven
months of symptom recognition. The median total interval was comparable with a finding from
Mexico [101] and other low and middle-income countries, but significantly higher than the
estimates made for high-income countries where the total median interval ranged from 30 to 40
days [57]. The sub-interval taking the highest share of the total interval was diagnosis interval
(median = 69 days). This may, in part, reflect lack of referrals to a specialized center for a
substantial proportion of patients with suggestive signs and symptoms of breast cancer, which, in
turn, calls for training of front-line health workers to improve their clinical suspicion skills and
early referral. Moreover, strengthening the referral linkage between the health centers and
hospitals could increase early detection of breast cancer.
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We also examined the time to initiation of adjuvant chemotherapy following surgery among
women with stage I-111 breast cancer in Addis Ababa. We found that nearly a third of women
were delayed in initiation of adjuvant chemotherapy. The proportion of delay to initiation of
adjuvant chemotherapy in Addis Ababa was substantially higher than those reported for women
in developed countries [84, 173]. For example, Fedewa and colleagues [84] found that only 4.8%
of women with breast cancer in the United States had not received adjuvant chemotherapy within
90 days of surgery. The higher rate of delay to initiation of adjuvant chemotherapy in Addis
Ababa also in part reflect the limited number of cancer treatment centers and availability of drugs
[19]. Because of lack of widespread public or private health insurance program in Ethiopia, a
majority of patients pay their medical bill out of pocket. Those patients who cannot afford out of
pocket payment receive treatment in government hospitals free of charge or heavily subsidized
after procuring certificate from their jurisdiction. But the difficulty of affording drugs that are out
of stock in the public pharmacies is the challenge for the women with lower socioeconomic status
[174]. These findings underscore the need for public policy to expand access to health care to

low-income population to improve breast cancer care and other health outcomes in the country.

5.2. Factors associated with advanced-stage diagnosis

The study found a high proportion of advanced-stage diagnoses. Sixty-four percent of the patients
were diagnosed at advanced-stage of their disease, with 19.7% metastatic disease at initial
presentation. Use of traditional medicine before diagnosis, patient delay of >3 months following
date of recognition of breast symptom, and diagnosis delay of >2 months following date of
medical consultation for breast symptom were significantly associated with increased prevalence
of advanced-stage at diagnosis. In contrast, practicing breast self-examination before symptom

recognition was associated with decreased prevalence of advanced-stage at diagnosis.

In our study, the magnitude of advanced-stage at diagnosis as expected was significantly lower
than that found in the rural part of Ethiopia (85%) [33] and slightly higher than that seen in a
study conducted in one private clinic in Addis Ababa (55%) [14]. The variation could be mainly
due to the differences in the study participants’ socio-economic status and access to health
information and health facilities. Our estimate is comparable with the population-based data
estimates made for sub-Saharan Africa (64.9%) [10] but as expected significantly higher than the
findings from countries outside of sub-Saharan Africa: Iran (36.2%) [77] and USA (26.6%)
[100].
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The stage at diagnosis is an essential independent factor determining the choice of treatment, and
survival rate [105] of women with breast cancer. Women diagnosed at advanced-stage usually
receive palliative therapy and have poor prognosis than those diagnosed at their early stage [175].
In addition, late-stage tumor is more difficult and costly to treat compared with early-stage
tumors [176]. The magnitude of advanced-stage at diagnosis is more prominent in sub-Saharan
African countries [105], where there are a limited number of early detection services and
treatment centers. Similar to other sub-Saharan African countries, in Ethiopia, advanced-stage at
diagnosis of breast cancer is common, and associated with poor survival [13, 18, 32] and

increased burden on the existing limited cancer treatment centers in the country [19, 177].

The proportion of women diagnosed with the advanced-stage disease is likely to be considerably
higher in other parts of the country than that in Addis Ababa as health literacy level and access to
health are inferior. For instance, Deressa and colleagues [33] found that 85% of women with
breast cancer in Northern Ethiopia diagnosed at an advanced-stage. Thus, downstaging of breast
cancer in Ethiopia and other resource-limited settings helps not only cancer patients and their
families but also governments by decreasing costs associated with morbidity, premature

mortality, and productivity loss.

Downstaging of breast cancer could be achieved through implementation of interventions to
reduce known risk factors such as knowledge deficits [22], traditional medicine use [178], and
being uninsured [179]. We found that traditional medicine use before diagnosis was significantly
associated with advanced-stage at diagnosis. According to different studies, the prevalence of
traditional medicine use in Ethiopia ranged from 61% to 71% [180-181]. Another study
conducted in Addis Ababa, the capital city of Ethiopia, documented as cancer patients were
among the most common visitors to traditional healers in the city [154]. People preferred to use
traditional medicine because of dissatisfaction with the modern medicine, accessibility,
affordability and acceptability of traditional medicine in the community [154, 180]. The other
possible reason noted from the qualitative study was false belief that cancer can be cured with
traditional medicine and to avoid treatment like mastectomy. The time elapsed while practicing
traditional medicine is attributing to the advancement of the disease before diagnosis. Akhtar and
colleagues reported that women in Bangladesh on average waited 3 months using traditional
medicines before making medical consultation and there was a positive correlation between

traditional medicine use and delayed diagnosis [178], which further increase the tendency of
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progression of the disease and make the conventional treatments unsuccessful [182-183]. An
implication of this is the possibility that involving traditional healers in breast health education to
reduce diagnostic delay, promote early detection, and downstaging of the disease in Ethiopia and

other economically developing countries.

Our findings of statistically significant higher prevalence of advanced-stage at diagnosis among
women who had patient and diagnosis delays are consistent with previous reports [21, 77]. The
association of diagnosis delay with advanced-stage at diagnosis was more overt than patient
delay. As noted in the qualitative findings, reasons for delayed diagnosis include both provider
and patient factors such as misdiagnosis, traditional medicine use, fear of diagnosis, and financial
barriers. Therefore, interventions to improve patient and provider knowledge about breast cancer
in the country may shorten delays in diagnostic confirmation thereby increase early stage

diagnosis.

We found that women who had practiced breast self-examination before symptom recognition
had lower prevalence of advanced-stage at diagnosis. Women who practiced breast self-
examination are likely to be more aware of breast cancer and seek care earlier than their
counterparts. Moreover, McKenzie et al. [21] also found significant association between lack of
breast cancer awareness before symptom recognition and advanced-stage at diagnosis. These
findings also concur with the results obtained in the qualitative study, where a lack of awareness
about breast cancer symptoms and signs was commonly reported reasons for late diagnosis of the

disease.

Our findings of the association between advanced-stage diagnosis and traditional medicine use
before diagnostic confirmation, patient delay, and diagnosis delay, practice of breast self-
examination before symptom recognition in Addis Ababa suggest that advanced-stage at
diagnosis could be downstaged by enhancing breast cancer knowledge among women and
practice of regular breast self-examination, and shortening the time intervals elapsed by the
patients and health care providers. Downstaging could be achieved by increasing public
awareness on breast health, and symptoms and signs of breast cancer. Women mentioned health
care providers as it was the least source of breast cancer information before they recognized the
first symptom(s) of breast cancer, only 5.7% of the cohort mentioned health care providers as
their source of breast cancer information. From my personal observation, in the health centers

and health posts, breast cancer or cancer related diseases were not in the list of health education
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topics. Thus, inclusion of breast cancer in the health education topics while improving the front-
line health workers’ competencies, and attention to potential of breast cancer at first consultation

and installment of diagnostic clinics could improve the timely diagnosis of breast cancer [160].

5.3. Survival rate of women with BC and its associations with delay and
stage at diagnosis

This study determined the incidence of death and its determinants among women with breast
cancer. The incidence rate of death was 148 deaths per 1000 person-years (95% CI [124.0,
176.0]). Three-fourths of the women with breast cancer were alive at two years of their diagnosis
(75.2%; 95% CI [70.7%, 79.0%]). The hazard of death was significantly higher among women
who had diagnosis delay of >3 months following recognition of first breast cancer symptom(s)
and diagnosed at an advanced-stage. On the contrary, the risk of death was significantly lower

among women who received surgical treatment and hormonal therapy.

The two-year overall survival rate (75.2%) in our cohort was higher than the survival rate
reported in the rural part of Ethiopia (53%) [18]. The observed improvement could be due to the
higher rate of early-stage diagnosis of breast cancer in the Addis Ababa (35.7%) than the rural
part of Ethiopia (15%) [18], and better access to treatment in our cohort than their rural
counterparts as well as advancement of breast cancer treatment, such as endocrine therapy over

the last five years.

The survival rate in our cohort is comparable with the pooled estimate done to sub-Saharan
African countries [10], where Joko-Fru et al. estimated overall survival of 84.1%, 61.4%, and
52.3% for one year, three years and five years, respectively. Our estimate is, however, lower than
the survival rate recorded in other sub-Saharan African countries like Morocco (71.4% survived
for five years) [184] and Libya (75.8% survived for five years) [78]. As expected, the survival
rate in our cohort is lower than the global estimates. The global estimates of one-, three- and five-
year overall survival rates were 92.0%, 75%, and 73%, respectively [105]. Our findings reflected
that the survival rate of women with breast cancer in our country is behind some African
countries [78, 184] and by far lower than the global estimates [105]. There could be several
possible reasons for this discrepancy. The primary cause of the difference could be the stage at
diagnosis of the women; where most of the women with breast cancer in our cohort diagnosed at

an advanced-stage, and advanced-stage at diagnosis was the leading risk factor of death of
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women with breast cancer [10, 40-41]. The two-year overall survival rate for women diagnosed
with stage 1V (26.7%) was much lower than in stage | (100.0%). Maajani et al. also found about
threefold lower five-year survival among women diagnosed at stage 1V (32.0%) compared to
those diagnosed at stage 1 (86.0%) [105]. Thus, interventions targeted at downstaging the stage at
diagnosis should be emphasized. In addition to the stage at diagnosis, the variation in the survival
rate of women with breast cancer across these countries could be accounted to the variation in the

development status of the countries [10].

Also, delayed diagnosis following symptom recognition (symptom interval of >3 months) was
significantly associated with an increased risk of death. Our finding concurs with Richards and
colleagues report [23]; compared to patients with delays < 3 months, those patients with > 3
months delay had 12% lower 5-year survival. Unlike our findings, different works of literature
[25, 111, 185] failed to detect a statistically significant relationship between the diagnosis delay
and survival of the women with breast cancer. These pieces of literature, however, lacked
uniformity in the definition and cut points of diagnosis interval. For instance, Smith et al.
computed diagnosis interval as the “days from the first screening examination to the date of
pathologic diagnosis of breast cancer” [111] while Hoffman et al. 2014 computed “from first
medical contact to definitive pathologic inflammatory breast cancer diagnosis” [185]. This
variation could have contributed to the inconsistent findings on the relationship between
diagnosis delay and survival. Also, previous studies do not account for potential confounders, and
the sample size used to calculate the excess risk of death in those patients with a delay compared

to those without may not have been large enough to detect a significant difference.

On the other hand, the aggressiveness of the tumor could mask the effects of delay on survival
because those patients who sought medical care early after recognition of the symptoms may be
those with more aggressive forms of the disease [25] because fast-growing and aggressive
cancers may receive quick attention by the patients and their physicians resulting in short delays
[107]. Richards et al. [108] found a protective relationship (HR= 0.87, 95% CI [0.77, 0.97])
between delay and survival. Lastly, date of symptom recognition is subjected to recall and social

desirability bias. In our study, we have restricted to incident cases and used trained enumerators.

In addition to early stage diagnosis, timely initiation of appropriate treatment improved the
prognosis. The risk of death was significantly lower among women who had surgical therapy,

and those who took endocrine treatment. Delay in treatment initiation is significantly associated
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with an increased rate of death [186]. For example, Yu et al. found a 15% increased hazard of
death among women who initiated adjuvant chemotherapy after four weeks of surgery [187], and
Chavez-MacGregor et al. reported a 34% increased risk of death among those who started after
12 weeks of surgery [173]. We did not, however, find an association between delay to initiation
of adjuvant chemotherapy and survival. This may, in part, reflect the short follow-up period and
small sample size used in the sub-group analysis, making our estimation unpowered to detect a
statistically significant difference in these groups.

Several studies reported the effect of molecular subtype of the tumor on the survival of the
women with breast cancer [119, 188-189]; aggressive tumors may lead to death in a shorter time
interval than those with slow progressing tumors. Due to the limited number of women with
known hormone receptors (11.2%), we could not demonstrate the adjusted effect of the receptor
status: estrogen receptor, progesterone receptor and Human Epidermal Growth Factor Receptor 2
on the survival of the cases. Similar to earlier findings [10], no evidence of significant association
between age and survival was detected. This result may be due to the younger population
distribution of our countries where more than half of the women are having cancer before their
fifties [14, 33, 50, 138]. Also, the association could be attenuated due to the non-linear
relationship between age at diagnosis and death from breast cancer, and under-reporting of age by
the women. But, the age distribution pattern in our study is in line with previous literature in
Ethiopia, where the median age at diagnosis ranges from 40 years to 45 years [14, 33, 50, 138].
This imply breast cancer in Addis Ababa has significant public health and societal implications
given the majority of the cases are diagnosed at an advanced-stage, and half of the cases occur in

women aged 41 or lower when they are raising children and supporting other family members.

This observational study showed that a negative relationship between delayed diagnosis
following symptom recognition and survival of women with breast cancer. Thus, immediate
diagnosis of breast cancer following first symptom recognition may help improve the overall
survival rate of women with breast cancer. Also, development of standardized definitions of
delays in diagnosis/treatment initiation might help to solve the uncertainty of the association

between diagnosis/treatment delays and survival rate of women with breast cancer.
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6. Validity and generalizability

To ensure the internal validity of our quantitative findings, we undertook different activities,
starting from design to analysis that controls or minimize the role of bias, chance, and

confounding factors on our findings.

The instrument for Paper I, we have adapted a questionnaire designed for a similar survey in
Rwanda [58]. To improve the validity of this instrument, it was reviewed by local and
international experts on the research subject and cancer care. Also, the questionnaire was pre-

tested and modified accordingly.

Non-response bias is one of the selection biases; however, the response rate in all of our
quantitative papers was reasonable, making the role of non-response bias minimal. Also, lost to
follow-up bias is one of the challenges in the follow-up study. In this study, however, we have
considered it during the design of the study, and we recorded multiple addresses (address of the
respondent and her relatives). As a result, though the follow-up was for about two years, our
study has only four individuals lost to follow-up. Thus, we can say the effect of lost to follow-up

bias to our estimates is minimal.

The anticipated information biases in this study were interviewer and recall bias. To minimize the
risk of interviewers’ bias, we used experienced and trained data enumerators. The enumerators
received training on objectively asking and recording the responses without showing agreement,
disagreement or surprise. To mitigate the risk of recall bias, especially the date of first symptom
recognition and medical consultation, we restricted our study participants to those women newly
diagnosed for breast cancer and used local events like festivals and holiday to recall the date of
first symptom recognition and clinical presentation. We additionally performed a sensitivity
analysis and found no statistically significant difference in the association results (Adjusted
prevalence ratios) and the proportions of women across the different cut points of time intervals,
except for those who waited for less than a month and more than a year before the consultation.
This may be because exclusion of those women who did not remembered the date of first
symptom recognition or first medical consultations pooled the estimates to the lowest time
intervals because they were more likely to be late presenters (have the highest waiting interval).

Thus, we would not expect our estimation strategy to bias our results in a particular direction.
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The interviews were conducted in a hospital setting, which could have resulted in a social
desirability bias leading to under-reporting of patient delay and over-reporting of desirable
behavior such as breast self-examination. To reduce the effect of this bias, we emphasized with
the data collectors during training to strictly explain the purpose of the study to the respondents,

and be conscious while interviewing the respondents.

Experts in the field, Oncology residents abstracted clinical data, but patients' medical charts may
not document all the respondents' treatment modalities and their prognosis. To minimize this, we
have triangulated the receipt of treatment from the study participants via phone interviews. Death
was ascertained via phone interviews with their next of kin. Even though estimation of death
affected a lesser extent, information on the treatment status of some of the dead women was
difficult to ascertain via the phone interview, which could affect our effect size calculation in the
multivariable analysis. Also, the proportion of late-stage at diagnosis was computed from those
with the known stage. But, stage at diagnosis was missing for a small proportion of the cases
(n=35, 7.9%), and there was no significant difference in the socio-demographic and clinical

characteristics of patients with a known and unknown stage at diagnosis.

Pathologic staging is the most accurate, which determines treatment and prognosis of the patient.
Our analysis was based on clinical staging rather than pathologic staging because nodal status in
pathology reports was missing for most patients [138]. Among those patients with information on
nodal status, pathologic staging was difficult since most patients (67.0%) had <10 lymph nodes
removed/identified from the surgical specimen. Clinical staging, however, likely provides a good
approximation of pathological staging [190] in Ethiopian settings as most patients are diagnosed
at advanced-stage of the disease.

Like most studies [83, 109-112, 115], we calculated the survival from the date of diagnosis. In
doing so, the survival rate might be affected by the lead time bias; survival will be shorter for
these cases whose diagnosis is delayed, resulting in a shorter time of survival. We have also
calculated the survival from symptom recognition to the last follow-up. The overall survival rate

is by far higher if computed from the first symptom recognition date.

To minimize the role of chance for the explanation of observed effect measures of the
associations, we have tested the hypothesis using a statistically significant test (p-value < 0.05)

and a 95% CI. The hypothesis testing was done using appropriate data analysis methods after
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checking the assumptions of each of the analysis methods used. For paper | and 111, Poisson
regression with robust variance estimator was used. This modeling has a methodological strength
over the commonly used binary logistic regression [143-144], especially if the outcome is not
rare. For paper 1V, Cox proportional hazard models since survival is a variable that has time to
event dimension. Also, the sample size required to address the objectives of each of the studies

was computed scientifically.

Our study also tried to address the role of confounders both at the design and analysis stage. We
have tried to consider all the possible variables during data collection and controlled the
confounding effects using multivariable analysis. As our study was based on primary data, we
hoped most confounders were controlled, and the rate of data completeness is better, and
outcome misclassification is minimal. For instance, in the previous study conducted in Addis
Ababa was based on retrospective medical chart review [40], 25% of the participants’ files were
not found, 40% of the staging was missing, and 21% were lost to follow-up. In our study, only

7.9% (35) had no information on stage, and the medical file was not found.

Concerning our findings' generalizability, our study participants were recruited from seven health
facilities in Addis Ababa, where more than 90% of all incident breast cancer cases were seen.
Besides, we tried to capture all potential study participants seen outside these seven facilities by
reviewing the cases reported to the city population-based cancer registry. This approach made our
findings generalizable to women with breast cancer in Addis Ababa and other cities with similar
settings. Nonetheless, our results might not be free of hospital access bias because our study was
hospital-based. Thus, we might not capture the experience of women who solely seek care
elsewhere (e.g., traditional or spiritual healers) or women who are seen only at primary care

facilities and do not get to the hospital.

The qualitative finding's trustworthiness was ensured following the principles of qualitative
research. Our findings are credible since the data were collected from three groups of
participants, women with breast cancer, family members, and health care providers that helped to
triangulate [134], and generate more comprehensive data. Also, the women participants were
restricted to those only diagnosed within a year to minimize recall bias. Experienced persons did
in-depth interviews. Daily debriefing among the research team was held to discuss themes and
issues for exploration and verify information saturation. Also, the researcher attempted to be deep

engaged with the data.
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The dependability of the finding was ensured since the interviews were tape-recorded to capture
all the points. Besides, field notes were written after each interview to include non-verbal cues
and the researchers’ reflections. Moreover, audio data were transcribed by the data collector on
daily basis to maintain consistency and the context of the discussion. The accuracy of the
transcription was verified by comparing the transcripts with the audio records. Computer-based
data coding, NVivo™ software version 11, facilitated qualitative data reduction without missing
the central idea. Audio records of participants', notes taken during the interviews, and verbatim
transcriptions were saved for cross-checking the process and sustaining the interpretations'

consistency.

To ensure the confirmability of our findings, we have included respondents’ direct expressions to
avoid bias during the interpretation and analysis of results. The interviewers were not staff of the
oncology department at the study; hence, they are less likely to directly influence the study
setting and relations with the study participants. The findings are also transferable to other
women with breast cancer in Addis Ababa and other parts of the country with similar settings
since we provided a detailed description of the study context, methods, and study participant

selection.
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7. Strengths and limitations of the study

Our study has a number of strengths. First, to the best of our knowledge, this study is the first
prospective follow-up study in Ethiopia to determine the experience of women newly diagnosed
for breast cancer from the first symptom recognition through the course of survivorship care
using rigorous mixed methods. Second, this work is unique in looking at a range of individual
factors that might influence delay to diagnosis, the stage at diagnosis, and survival rate of women
diagnosed with breast cancer using primary data obtained from women with incident breast
cancer in Addis Ababa city. Third, our study tried to capture all of the incident cases so that
generalization about women with breast cancer in the city will be possible. Fourth, being a
prospective cohort study design allows us to test the temporal relationship between symptom
interval and survival of women with breast cancer. Fifth, the inclusion of the qualitative study
helped to generate comprehensive evidence on the gaps and barriers to early stage diagnosis of

breast cancer in Addis Ababa from different perspectives.

Our study, however, has some limitations. First, the diagnosis date was taken from the pathology
report; however, this may not reflect when the patient received the diagnosis. Second, the
interviews were conducted in a hospital setting, which could have resulted in a social desirability
bias leading to under-reporting of patient intervals and over-reporting of desirable behavior such
as breast self-examination. Third, the study was hospital-based and might not capture the
experience of women who solely seek care elsewhere (e.g., traditional or spiritual healers) or
women who are seen only at primary care facilities and do not get to the hospital. Fourth, we
could not compute breast cancer-specific survival because we lacked data on the causes of death;
thus, our survival rate may overestimate breast cancer-related mortality rate. Fifth, our estimation
of the treatment delays could be underestimated since we have computed only for the women
with known date of surgery, chemotherapy initiation and completion, and radiotherapy initiation.
Lastly, our follow-up time was limited for about two years of diagnosis (median follow-up=25.1
months) because of logistic and feasibility concerns. The short follow-up could affect the

estimated effect sizes.
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8. Conclusions

In this study, we found that substantial proportions of women with breast cancer in Addis Ababa
have experienced patient and diagnostic delays attributed to modifiable patient and health care
provider related factors. These factors include poor awareness about breast cancer, downplaying
the importance of the first breast cancer symptoms, misconceptions about breast cancer treatment
and its outcomes, preference of traditional and spiritual remedies, fear of cancer diagnosis, health
care providers' oversight of the early signs, and delayed referral of women for confirmation with

suggestive of breast cancer symptoms.

Almost all of the first breast cancer symptoms were self-detected, which underscored that health
care providers were not conducting clinical breast examination for early detection of breast
cancer among patients seeking medical care for other illnesses. Only 8% of the women thought
the first symptom(s) as cancer. Many women's primary response was either going to traditional
healers/spiritual activities or disregarding the first symptom(s) and waiting until the sign of
progression observed. More than a third of the women waited for >3 months without seeking
medical attention, 11% of them waited for over a year.

Also, after the women sought medical care, they experienced longer navigation processes before
receiving diagnostic confirmation. One-fourth of the women visited more than four health care
facilities before diagnosis. This increased the waiting time from consultation to diagnostic
confirmation. More than two-thirds of the women waited >1 month before confirmation, 18% of

them waited for more than a year.

Two-thirds of women with breast cancer in Addis Ababa, Ethiopia, were diagnosed with
advanced-stage disease. It was significantly associated with traditional medicine use, patient
delay of > 3 months, and diagnosis delay of > 2 months. On the contrary, the prevalence of
advanced-stage at diagnosis was significantly lower among women who ever practiced breast
self-examination. Despite its relevance for determining the prognosis and treatment choice, tumor
characterization, like molecular type, was rarely specified. The hormone receptor status was
known for only 48 of the participants. Also, pathologic lymph node staging was not adequately
documented or done. Two-thirds of the participants had <10 lymph nodes removed/identified

from the surgical specimen.
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In addition to the delayed diagnosis, half of the women with breast cancer in Addis Ababa started
first treatment after 29 days of diagnosis; one-fifth of them began after one year of first
symptom(s) recognition. Also, more than half of the women with breast cancer are receiving
adjuvant chemotherapy after two months of surgery, a third of the women started after three
months of surgery. Only one-third of the women had received radiotherapy, 24.1% of which was
palliative radiation. More than half of the women waited for >3 months following completion of
adjuvant chemotherapy to receive adjuvant radiotherapy. This long delay is attributed, in part, to

the presence of only one radiotherapy center for the whole country.

Only 3 in 4 women with breast cancer in Addis Ababa survived two years following their
diagnosis. Delay in diagnosis following recognition of symptom(s) was negatively associated
with the survival of women with breast cancer, underscoring the need to increase awareness
about the importance of prompt clinical evaluation and referral for diagnostic confirmation and

early detection to mitigate the disease's burden in Ethiopia and other parts of Africa.
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9. Recommendations

The following recommendations are forwarded to the following responsible bodies:

To Ministry of Health and Regional Health Bureaus

Training to the frontline health care providers on the screening, early symptoms, prompt
referral for breast cancer diagnosis, and benefit of immediate treatment initiation should be
given to shorten waiting time between symptom recognition and diagnosis of breast
cancer.

Regular public health campaigns that alleviate the misconceptions and enhance the
community awareness on the causes, early detection methods, first symptoms, and signs,
diagnosis, and treatment of breast cancer.

Health officers should design educational programs that improve the health-seeking
behavior of symptomatic women at the community level, and interventions shortening the
diagnostic waiting times to downstage the stage at diagnosis and improve the survival rate
of women with breast cancer in the city.

Consider personal experiences of breast cancer survivors in the educational programs to
help mitigate the communities’ misconceptions and fear of cancer diagnosis.

Health care providers should include breast health information dissemination in their
routine health information dissemination program, a mechanism of monitoring the
commencement of clinical breast examination, and a referral system should be in place.
Attention to the expansion of the cancer diagnostic and treatment centers and creating a
mechanism of supporting the women with low socioeconomic status to improve cancer
care and outcomes.

Guidelines on the timing of diagnosis from the first consultation to diagnosis, and
diagnostic confirmation to treatment initiation, and time intervals between the different
treatment modalities to help monitor breast cancer care.

Create a mechanism of working with traditional healers to improve community awareness

and medical health-seeking behavior after symptom recognition.

To health care providers

Women need more information from their health care providers to increase their breast

health knowledge and seek care immediately after recognizing any breast abnormality.
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Health care providers should advise women about breast cancer, highlight the benefits of
early detection and treatment initiation, encourage the women to do regular breast self-
examination, and offer clinical breast examinations.

Early suspicion and prompt referral of women with breast abnormalities to the diagnostic
center is needed to shorten the long navigation points experienced to speed up diagnosis
and treatment initiation.

Integrating breast health information dissemination and clinical breast examination in the
other maternal health services is required to enhance women’s awareness about breast
cancer and prompt referral for confirmation following a suspicious breast abnormality.
Adhere to the proper pathologic reporting guideline of the tumor, such as adequate lymph

node staging.

Women

Conduct regular breast self-examination for any breast abnormalities.
Consult health care providers immediately after they recognize any breast abnormalities.
Share their stories with other women to improve breast cancer awareness and other

women's health-seeking behavior.

Future research

The effectiveness of using breast cancer survivor as community educators to increase
community awareness, and medical consultations of symptomatic women shall be tested
using interventional studies.

A qualitative study is needed to explore the traditional healers' view and practice on breast
cancer diagnosis and treatment to mitigate the women’s delays attributed to traditional
medicine use.

Further follow up study with longer follow-up duration is recommended to evaluate the
effects of treatment waiting intervals on the survival of women with breast cancer to

advance local treatment timeline guidelines.
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Appendices

Annex I: English version participant information sheet and consent form

Questionnaire 1D (for supervisor):

Part I: Participant information sheet
Introduction: Thank you so much. My name is . I am doing on

behalf of Addis Ababa University and American cancer society for the project entitled “Patient
and diagnosis delays and survival among women with breast cancer in Addis Ababa, Ethiopia: A

follow-up study”.

Question: Please can you tell me why you come to this health facility?

This is a research project on women newly diagnosed with breast cancer in Addis Ababa. Breast
cancer is one of the leading causes of morbidity and mortality among Ethiopian women. We are
going to give you information about the research project and invite you to be part of it. You may
take some time to decide on whether or not you will participate in the research. Before you

decide, you can talk to anyone you feel comfortable with about the research.

Purpose of the research: Although breast cancer can be detected early and treated, most women
with breast cancer in Addis Ababa and Ethiopia present very late, after the disease spread to other
parts of the body. However, very little is known about the causes of their delay. Also unknown
are their pathways to treatment and psychosocial wellbeing, and the financial burden of the
disease on them and their families. In this study, we are planning to assess the health seeking
behavior, diagnosis pathways, and survival of women newly diagnosed with breast cancer in
Addis Ababa.

Participation: We are asking you and others to voluntarily participate in this study because you
have been recently diagnosed with breast cancer. Over the next two years, we will have an
additional questionnaire to learn about your experience related to your disease. Our study is

completely interview-based and does not involve any invasive procedure.

Confidentiality: Any information that we collect about you during this research will be kept

confidential. Information about your identity will be put away after re-coding your file and kept
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in a secure place. Only the principal investigators will be able to link your identity with the code
number, should this become necessary to assist you medically. However, all the clinical
information, which is devoid of your identity, may be seen by the researchers; and if need be by

ethics committees.

Benefits: The study does not have direct benefit for you but it is very important for us to find the
answer to the research question which in turn benefits the society especially women and their

families.

Risks: The study has no risk for the participants and interviews will be conducted in a private,

dedicated office for the study.

Inducement, incentive, and compensation: This study process has no form of inducement,

coercion and the study does not bring any risks that incur compensation.

Results dissemination: The researcher is responsible for the dissemination of findings in
different seminars and conferences. Moreover, maximum effort will be done to publish the

finding in a scientific reputable journal.

Right to refuse or withdraw: You do not have to take part in this research if you do not wish to
do so and refusing to participate will not affect your treatment at this hospital or clinic in any
way. You will still have all the benefits that you would otherwise have at this clinic or hospital.
You may stop participating in the research at any time that you wish without losing any of your
rights as a patient here. Your treatment at this clinic will not be affected in any way.

Person to contact: You have the right to ask information that is not clear about the research
context and content before and or during the research work. If you have any questions, you may
ask or contact the persons stated below. You can contact them at any time, even after the study
has started.

If you have any further question and in case of urgency you can contact

Mr. Alem Gebremariam (Tel. +251-910352915; E-mail: alemg25@gmail.com)

Prof. Alemayehu Worku (Tel. +251-11-551-37 15; E-mail: alemayehuwy@yahoo.com)
Dr. Adamu Addissie (Tel. +251-11-55-47319; E-mail: adamuaddissie@gmail.com)

Institutional Review Board: Address: College of Health Sciences of Addis Ababa University
Telephone: +251-115538734
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Part Il. Informed consent form

Title of the project: “Patient and diagnosis delays and survival among women with breast
cancer in Addis Ababa, Ethiopia: A follow-up study”

I, the undersigned, confirm that, as | give consent to participate in the study, it is with a clear
understanding of the objectives and conditions of the study and with recognition of my right to
withdraw from the study if | change my mind.

I do herby give consent to Mr. /Mrs./Miss

to include me in the proposed research. | have been given

the necessary information about the research. | have also been assured that | can withdraw my
consent at any time without penalty or loss of benefits. The proposal has been explained to me in
the language | understand.

Are you willing to participate in the study?

Yes[ | No [___] (Terminate the interview and say thank you)

Name of the participant:

Name of interviewer: Dr/Mr./Mrs./Miss: Signature Date: [/ [
Supervisor:
Dr/ Mr. IMrs./Miss: Signature: Date: / /
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Annex I1: English version study instruments for quantitative data

Part I: Breast cancer patient survey/questionnaire - |

Questionnaire ID:

Date of interview: / /

Patient’s Medical Record Number

Pathology Number: Facility pathology performed:
Date of pathology result reported: __ / /
Name of the health facility Department:

Participant Address

Sub-city: District: House No.

Participant’s phone number:

Identification of proxy

1. If you had to choose, which person would you say knows best how you are doing since your

cancer diagnosis? So that we may contact them in the future, may | have their phone number?

I.  Name phone number Relationship
I[l.  Name phone number Relationship
I1l.  Name phone number Relationship

2. In the future if we are unable to reach you, may we have your permission to speak with any of
these persons to find out how you are doing?
0- No
1- Yes
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1. Socio-demographic characteristics of the participants

Q.No.

Questions

Choices

Skip to
question

101.

How old are you?

years

102.

What is your ethnicity?

103.

What is your religion?

1. Christians
2. lIslam
. Others, specify

104.

Participants highest level of
education obtained

Can’t read and write

Can read and write
Elementary (Grade 1-8™)
Secondary (Grade 9-12th)
Diploma

Bachelor’s Degree
Masters and above

105.

Participant’s occupation

Housewife
Government employee
Private employee
Merchant
Daily laborer
Student
Pensioned

. Other (specify)

BNOOAWONR(NO A ®WN (R

106.

What
status?

IS your current marital

Married
Single
Divorced
Separated
. Others, specify__

PN E

oo

— Q109

107.

Partner’s educational level

Can’t read and write

Can read and write
Elementary (Grade 1-8™)
Secondary (Grade 9-12"™)
Diploma

Bachelor’s degree
Masters and above

108.

Partner’s occupation?

Government employee
Private employee
Daily laborer
Merchant

Student

Has no job

. Pensioned

88. Other

(specify)

NogkrwhpRINOOOR~WNDE
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109. | Number of individuals that live in (number)
your household including yourself
110. | Including income provided by 1. 600 birr and less
you, your spouse and others you 2. 601 - 1,650 birr
regard as a family who lives in 3. 1,651 - 3,200 birr
your household, what was your 4. 3,201 - 5,250 birr
total average monthly household 5. 5,251 - 7,800 birr
income (from all sources) 6. 7,801 - 10,900 birr
7. More than 10,900 birr
100. I do not know it
111. | How do you pay your medical 1. Out of pocket F__ Goto
care expenses? 2. Free medical care Q113
3. Government insurance
4. Private insurance
5. Employing organization
112. | What percent of your medical
expenses is covered by insurance? y
0
113. | Have you ever give birth? 0- No > Goto Q.
1- Yes 201
114. | How many children do you have? (number)

2. Participants’ pre-diagnosis history of women with breast cancer

Q. | Questions Choices Skip to
N guestion
201. | Do you have any medically 0. No » | Q.203
confirmed chronic medical 1. Yes
conditions?
202. | Which of the following medical No  Yes
conditions do you have? 1. Diabetes 0 1
_ ) 2. Hypertension 0 1
(Multiple responses possible) 3 Heart disease 0 1
. . 4. Tuberculosis 0 1
Read each of listed diseases 5. Kidney disease 0 1
88. Others specify
A
B.
C.
203. | Have any of your relatives ever been | 0. No » | Q. 205
diagnosed with breast cancer? 1. Yes
99. Refused
100. I do not know
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204. | If yes, relationship with the patient? | 1. Mother
Check all that apply 2. Sister
3. Daughter
88. Others, specify
205. | Have you ever heard of breast cancer | 0. No Q. 207
before your first symptom? 1. Yes
206. | If so, how did you learn about breast | 1. Mass media (TV, radio,
cancer? internet)
(Multiple answers are possible) . Health care provider
(Read the options) 3. Friend/family/ neighbors
88. Other specify:
207. | Before you feel/saw the first 0. No
symptom/sign of your breast 1. Yes
problem, did you know how to
examine your breasts using your hand
for lumps?
208. | Before you feel/saw the first 0. No
symptom/sign of your breast 1. Yes
problem, did you ever examine your
breast using your hand for lumps?
209. | Before you feel/saw the first 0. No
symptom/sign of your breast 1. Yes
problem, did a doctor or nurse ever
examine your breast for a lump?
210. | Before you feel/saw the first 0. No
symptom/sign of your breast 1. Yes
problem, did you have a
mammogram (a machine to look for a
lump or other abnormalities in your
breast)?
211. | When did you first noticed the / / dd/mml/yyyy
symptoms of your breast problem? | (pleas identify any information
that the patient can provide,
whether a full date, a month and
year, or the year only)
212. | If you do not remember the month, 1. Beginning
but remember the year, was it the 2. Middle
beginning, middle, or end of the 3. End

year?

4. Don’t know the year
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213. | What was the symptom you first 1. Breast pain
noticed? 2. Breast mass
Multiple response is possible 3. Nipple discharge
4. Breast skin color changes
Read the options 88.0ther, specify:
214. | Were you pregnant when you first 0. No
recognized the symptom(s)? 1. Yes
215. | Were you breastfeeding when you 0. No
first recognized the symptom(s)? 1. Yes
216. | Who discovered the first 1. Self
symptom(s)? 2. Husband
3. Health care provider
88. Others, specify
217. | What was your immediate 1. Mitch
impression/suspicion of the first 2. Tumor
symptom(s)? 3. Cancer
4. Nothing
88. Others, specify
218. | What was your immediate action for | 1. 1did nothing
the first symptom(s)? 2. 1 went to the health facility
immediately
3. | went to traditional healers
4. | performed ritual activities
88. Others, specify
219. | Did you see a traditional healer after 0. Yes
you recognized the first symptom(s) 1. No } Q221
but before diagnosis of your 99. Refused
problem?
220. | If yes, can you describe it?
221. | Were there any spiritual activities 0. Yes

that you have done for your
symptom(s) after you recognized the
first symptom(s) but before diagnosis
of your problem?

1. No |
99. Refused

Q223
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222. | If yes, can you tell me what you did? | 1. Holy water
] . 2. Praying
Multiple responses possible .
Read the options 88. Others, specify
223. | When was the first time you visited a / / dd/mm/yyyy
health facility for your breast cancer?
224. | If you do not remember the month, 1. Beginning
but remember the year, was it the 2. Middle
beginning, middle, or end of the 3. End
year? 4. Don’t know the
. year
225. | Which level of health facility did you | 1. Health center
first visit for your problem? 2. Public hospital
3. Private hospital
4. Private clinic
226. | Did you experience additional 0. No » Q.228
symptom(s) before you went to the 1. Yes
health care provider?
227. | If yes, what were the additional 1. Pain
symptom(s) you experienced? 2. Lumps
) ) 3. ltching or burning
Multiple response possible 4. Nipple discharge
Read options 88. Other, Specify:
228. | What motivated (triggered) you to 1. First symptom
see a health care provider for your 2. Additional symptom(s)
symptom(s)? 3. Family member(s)
4. Friend(s)
5. A provider secondary to other
care
88. Other, Specify
229. | When was the time pathology report / / (dd/mm/yyyy)
documented for confirmation of your
breast problem?
(See the pathology results report
date and put correctly)
230. | How many health facilities did you health facilities
visit before you received a final
diagnosis for your problem?
231. | How many times did you go to a times

health facility before you received a
final diagnosis for your problem?

For women who delayed more than three months before seeking medical care at a health
center or hospital (if not end survey one)

125




232. | What was the single most
important factor that
prevented you from seeking
medical care sooner?
233. | Did any of the following 1. 1 was not bothered by the problem at first
prevent you from seeking 2. | was too busy at home or my job
medical care at a health 3. |l was afraid of being examined by a doctor or
center or hospital sooner? other health provider
Read the choices and circle | 4. | was afraid of examination results
all that apply 5. | was afraid of the treatments, including
potentially losing my breast
6. | visited a traditional healer first
7. 1 did not know where an appropriate medical
facility was
8. 1did not want anyone knowing I had a breast
problem
9. |thought treatment might be too expensive
88. Other, specify:
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Part I1: Breast cancer patient survey questionnaire - 11

Questionnaire ID: Date of interview: / /
Patient’s Medical Record No. Participant’s phone number:
Primary relative’s phone number: Relationship:

Name of interviewer: Dr/ Mr. /Mrs./Miss: Date: / /

2. 1. Treatment status of women with breast cancer

Q. N | Statements Choices Skip to
question
201. | Have you received any treatment 0. No > Q204
for you cancer? 1. Yes
202. | If yes, what kind of treatments you | 1. Surgery
have received? 2. Chemotherapy
(multiple answer is possible) 3. Radiation therapy
4. Hormone therapy
88. Other forms of treatment; specify:
203. | Where (in which facility) did you
receive these treatments?
204. | Since you were diagnosed with the | 0. No > Q206

disease, were you unable to 1. Yes
receive any form of treatments?

205. | What were the main reasons for | 1. Could not afford the price of the

not receiving the treatment? treatment

Treatment not locally available

Waited too long to get it

Difficulty in getting appointments

Do not like or trust or believe in

doctors

Insurance did not cover

7. Did not know where to go for
treatment

Multiple response is possible

abrwn

o

88. Others; specify
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2.2.Use of traditional medicine after they

have diagnosed

S.N | Question Choices Skip to
guestion
206. | Have you seen a traditional healer | 0. No > Q301
other than your regular doctors? 1. Yes
207. | If yes, what type of healer did you | 1. Herbalist
see? 2. Spiritual healer
88. Other, specify
208. | What is your main reason for 1. To treat my cancer
using this therapy? 2. To lessen the side effects of cancer
) _ ) treatment
Multiple answer is possible 3. To relieve symptoms of my cancer
4. To relieve stress
88. Other: specify:
2.3. Participants completion of chemotherapy and hormonal therapy
S. N | Questions Choices Skip to
guestion
301. | Have you taken chemotherapy? | 0. N O e — Q 305
1. Yes
302. | If yes, how many cycles did number
your doctor ordered? 99. I do not know
303. | Did you finish all the cycles? 0. No
1. Y eS m———— Q305
304. | If no, what are the main 1. | forget to keep treatment appointments
reasons? 2. | could not tolerate the side effects
3. 1 could no longer afford the treatment
4. 1did not trust the effectiveness of the
medicine
5. The drug was not available
88. Others, specify
305. | Are you taking hormonal (0. N O End
therapy? 1. Yes
306. | Have you ever missed taking 0. NO =———————— End
your hormonal therapy? 1. Yes
307. | If yes, for how long you
missed?
308. | What was your main reason for | 1. Side-effects
missing taking the drug? 2. Financial
3. Drug not available
4. | forget to take

88. Others, specify

Is there anything else you would like to tell us about your experiences with cancer?

Thank you for participating in this important study!
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Part I11: Clinical data extraction form

Questionnaire ID:

Patient’s Medical Record No.

Name of data extractor:

Date of data extraction:

/ Age of the women:

1.1. Clinical characteristics of women with breast cancer

Q. | Statements At diagnosis During initiation of treatment Current status (response

N assessment)

1. | Date of diagnosis / / NA NA

(Histology/FNAC)

2. | Tumor type —histology NA NA

3. | Receptor status ER____PR____HER2 NA NA
(Date: [ )

4. | Grade NA NA
(Date: I )

5. | Surgical margin status

6. | Lymphovascular invasion

7. | Tumor size (diameter) _____centimeter ____centimeter _____centimeter

8. | T staging (clinical) T1 T2 T3 T4 T1 T2 T3 T4
(Date: I ) (Date: I )

9. | Lymph node status (clinical) N1 N2 N3 N1 N2 N3 N1 N2 N3
(Date: [ ) (Date: [ ) (Date: [ | )
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10. | Pathology stage T=

No. of Node identified=
No. of positive node=
(Date: [ )

11. | Metastasis (if Yes) Sitel Date Sitel date Sitel date
Site2 Date Site2 date Site2 date
Site3 Date Site3 date Site3 date
12. | Group stage of the disease
(Date: I ) (Date: I ) (Date: /| | )
13. | Recurrence for those who NA Site Site
undergone MRM (if Yes) (Date: I ) (Date: I )
14. | Comorbidities (if Yes, list type and
date) (Date: I/ ) (Date: I/ ) (Date: I/ )
15. | Hemoglobin level (mg/dl) mg/dI mg/dl mg/dI
16. | HIV status (Positive/Negative /not
screened) (Date: | | ) (Date: /| ) (Date: | | )
17. | If HIV positive, is she taking Yes No Not-documented

HAART (yes/no)

MRM: Modified radical mastectomy, HAART: Highly active antiretroviral therapy,
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1.2. Treatment status of women with breast cancer
S.N Treatment Treatment Date of Date of Date event
treatment treatment documented
initiated completion
1. Surgery (if YES) Type of Y A B I\ VA
surgery
2. Chemotherapy (if Yes) A R Y A
2.1 Chemotherapy regimen NA NA
2.2. Number of cycles planned NA NA
2.3. Number of cycles received NA NA
3. Radiotherapy (if Yes) A A Y A
3.1 Dose/fractionation NA NA
3.2. Aim of radiotherapy NA NA
(palliative, adjuvant)
4, Hormonal therapy (if Yes) I |INA
4.1 Type of hormonal therapy NA NA
5. Other form of treatments NA NA
6. Date of last contact/follow-up / (dd/mm/yyyy)

NA: Not applicable
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Annex I11: English version study instrument for qualitative data

Part I: Participants information sheet and informed consent form

Introduction: Thank you for agreeing to speak with me today. My name is
I come from Addis Ababa University, School of Public Health to

interview breast cancer patients, family members and health care providers. Breast cancer is the
leading cause of morbidity and mortality among Ethiopian women. Early identification and

treatment are the main interventions of premature death from breast cancer.

Purpose of the research: Despite the disease is the most common cancer in Ethiopian women,
patients present to health facility very late after the disease gets advanced. However, very little is
known about the causes of their delay. We are conducting this study with the aim of exploring the
barriers to early diagnosis of breast cancer. In this endeavor we want to learn from your
experience as to how you managed your illness and barriers to early diagnosis so that it will help
us to learn about the barriers and further can help to design interventions to improve early

detection of breast cancer in Ethiopia.

Participation: | am asking you and others to voluntarily participate in this study because you

have been diagnosed to have breast cancer, or family member or health care provider.

Risks: The study has no any risk for the participants and interview will be private to make safe

participants from any fear. It is completely interview based; it has no any invasive procedure.

Benefits: You will not gain any direct benefit for being participated. But your participation is
very important for us to learn about the barriers and find the answer to the research question

which in turn benefits the society specially women.

Confidentiality: Any information that | collect about you during this interview will be kept
confidential. Information about your identity will be put away after re-coding your file; and kept

in a secured place. Only I will be able to link your identity with the code number.

Inducement, incentive, and compensation: This study process has no form of inducement,

coercion and the study does not bring any risks that incur compensation.
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Results dissemination: The researcher is responsible for the dissemination of findings in
different seminars and conferences. Moreover, maximum effort will be done to publish the

finding in a scientific reputable journal.

Right to refuse or withdraw: You do not have to take part in this research if you do not wish to
do so and refusing to participate will not affect your treatment at this hospital or clinic in any
way. You will still have all the benefits that you would otherwise have at this clinic or hospital.
You may stop participating in the research at any time that you wish without losing any of your

rights as a patient here. Your treatment at this clinic will not be affected in any way.

Person to contact: You have the right to ask information that is not clear about the research
context and content before and or during the research work. If you have any questions, you may
ask or contact the persons stated below. You can contact them at any time, even after the study
has started.

If you have any further question and in case of urgency you can contact

Mr. Alem Gebremariam (Tel. +251-910352915; E-mail: alemg25@gmail.com)

Prof. Alemayehu Worku (Tel. +251-11-551-37 15; E-mail: alemayehuwy@yahoo.com)

Dr. Adamu Addissie (Tel. +251-11-55-47319; E-mail: adamuaddissie@gmail.com)

Institutional Review Board: Address: College of Health Sciences of Addis Ababa University

Telephone: +251-115538734

Part Il Consent form

I, the undersigned, confirm that, as | give consent to participate in the study, it is with a clear
understanding of the objectives and conditions of the study and with recognition of my right to
withdraw from the study if I change my mind.

I do herby give consent to to be

interviewed. | have been given the necessary information about the research. | have also been
assured that | can withdraw my consent at any time without penalty or loss of benefits. The
proposal has been explained to me in the language | understand.

Participant’s signature: Date: / /

Name of interviewer: Mr./Mrs.: Date: / /
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Thank you for agreeing to participate in this in-depth interview

The interview will take about an hour. 1 would like to ask your permission for taping the session
because | do not want to miss any of your ideas and suggestions. Although | am going to take
some notes during the session, | cannot possibly write fast enough to get it all down. I want to
note again that the information you provided will be confidential. Any information we use from
your interview will be combined with information from other women with breast cancer/family

members/health care providers. It will not be possible to identify what you have said.

Do you have any questions before we start the interview?

Participants’ profile

Age:

Marital status:

Level of education:

Occupation:
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Part I11: Interview guides for women with breast cancer

1. What is known about breast cancer in the community?
Probe:
o Causes, symptoms, screening, treatments, support
2. Have you ever heard of breast cancer before you recognized the first symptom of your illness?
(when, how)
3. Tell me about your experience with breast cancer from the first symptom recognition to
diagnosis
Probe:
e Who noticed the problem with your breast?
e How was noticed the problem with your breast?
e What do you feel when you notice it?
e What action was taken after the problem was known? (before and after diagnosis)
e When do you seek medical care?
Why do you seek medical care? (appearance of symptoms/persistence of
symptoms/worsening of symptoms)
When you were told you had breast cancer?
Who was the first person you told about your diagnosis?
What stage was the cancer diagnosed?
Tell me about activities that helped you during your diagnosis?
4. What are the major challenges you have faced during diagnosis?
5. Why do breast cancer patients seek medical care late? (What affected that)
Probe:
e Socioeconomic factors (age, education, income)
e Individual factors (do not know where to go, carelessness/neglect, fear, financial,
underestimate the severity of the problem)
e Cultural factors (traditional medicine, community beliefs)
e Health care system (access, referral)
6. What measures do you suggest to make sure breast cancer diagnosis happens early?
Probe:
e Atindividual level, community level, health facility level, government level
e What advice do you have for other women about breast cancer?
7. Do you have any questions for us or something you want to add?

Thanks for your time and information, have a good day!!!
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Part IV: Interview guide for family members of breast cancer patients

1. Can you tell me about yourself?
2. What is the relation with patient?
3. Can we discuss on cancer?
Probe:
e What do you know about cancer?
e How do people perceive cancer?
e What about breast cancer?
e Would you please tell us the local name given to cancer, if any!
e What is the communities’ perception about breast cancer? (causes, treatment,
survival)
4. Can you explain me about your relative’s (Patient Name) illness?
5. What was the feeling of your relative (Patient’s Name) and yours when the illness was
confirmed as cancer?
Probe:
e Who told the patient as her problem is cancer?
e What was her immediate reaction?
6. How would your relative (Patient name) with cancer think about her disease?
Probe:
e for luck of hope,
o fear of stigmatization, sexuality,
o effect on marital status including possibility of divorce
e how simple is to talk about cancer with the cancer patients

7. What are the major challenges your relative (Patient name) have faced during diagnosis?

8. Why the clients are not seeking medical care earlier? (What affected that)
Probe:
e Socioeconomic factors (age, education, income)
e Individual factors (do not know where to go, carelessness/neglect, fear, financial,
underestimate the severity of the problem)

e Cultural factors (traditional medicine, community beliefs)
e Health care system (access, referral)

9. What measures do you suggest to make sure breast cancer diagnosis happens early?

10. Do you have any questions for us or something you want to add?

Thanks for your time and information, have a good day!!!
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Part V: Interview guide for health care providers

1. Before we start our discussion, can you tell me about yourself?
Probe:
e Educational background, service year, working department
2. How long have you been involved in caring or treating cancer patients?
Probe:
e Type of cancer cases you are mainly caring
e Your main role in the department
3. Can we discuss on cancer?
Probe:
e What do you know about cancer?
e How do people perceive cancer?
e What about breast cancer?
e Would you please tell us the local name given to the cancer, if any?
e What is the communities’ perception about breast cancer? (causes, treatment,
survival)
4. How would patients with cancer think about the disease?
Probe:
e How do you communicate them about their cancer status?
e To whom do you communicate first
e How simple is to talk about cancer with the cancer patients?
e How do you see the patients in terms of lack of hope, fear of stigmatization,
sexuality?
5. Would you please tell us if there are issues related to disclosure of the status of a woman
with breast cancer?
6. What could be the possible barriers for women to early diagnosis?
7. Do you have any questions for us or something you want to add?

Thank you very much for your time!
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Annex IV: Amharic version participant information sheet and consent form
POMEP ¢MC (NA-TCAHC ETPAA): --mmm oo

h&d-1: DT Y gt AT A+$ AT P+HHIE AT T @A O

@, P: A P14 &P LT NAPF NMI® ATRANTI iz AT wommemmoeeeeeee AT AHU PAPMU-+E NARN
ANN RLACH A/ MS AMNNS F9RULF N&A § NATAZH NTAC AALE NMWF haRgD Paq p/9)
gRCIPC LG ATRANAT 7@

mPe: ANAPT MLHU PUNTS +29° PO M.NF PTM- Y g Py g0y ey XYL A 1945
LFAAR?

LU MmTF Mt AdRIR ATBANTO- NPT PFMPATD NABN ANN PP ATT AL Pa9 L/ PIRCIRC
TCENT 1@ Pt hdRIR PAFEE P ATTT NPT AUARIRG AGRF NAQBLTE NAFPT A8 T+
NAMG+ 28 ATAMFAT AT UIR Pma+ ANA ATR U MmPe ATPCNAFAT: NHU MTT ATRA+E
MLI® AAMRA+E F7H 1H @ANLH (DAY £FAA: NAPMAF NF NA MG+ D PPF N9 AT A
IC @11C & AN

PI°CI” 4 AATY:- 9PI9° ATNT Pt ACRIR NH ATH AT AFh9R PaRFA NAF NI N 16
NASA ANN ATBUIR NAFTESPS PA UMRIR+ET mP UhJRg PARADM-F $L2+M-F NAFD ML AA
PAM-7Ft ANA NHHAR+ NIA 1@ 7IC 91 A9RY ATLARHTIR PR Mmem 11C AYN+E j@-: A8 U9
Uhoeq A9 T7F PALNFM-T A0172FE PAT-ANT AT PAUNLP LUTIFFO N+enTIZI® NAF®- NI
AL AT8. 9D NNHANFF@ PALZM- PITHN e85 NLIN AATMTIR: NHU MTT FA UNIRT PADL A
NUZTTUNIRT  ATR9TE PASNTFDT dey72FT hhadearg hyhgeem JC +PLH yYaege+g
PMTIGCPTFD 11CFT NAFD NTTHN LS PARZMY +RF A& U9 M-t UARIRPT b+PH ATHT
P 1 maFm- Fo°F PAR8AN NTT T

+ATE:- Pt ATRIR NPCMNH NA+TITNT ACHT AdTT N&LLATFT AL P+aRAL+ +ATE AT PLCT
ATML&FAT: ALAT AR ATRINF+A® DTF N+HLIIM, PTPIMEPNT CPMEP BFLTA: MG FTT
NMMLP AL NF AALF PRLT AT FRIT° ARTF JRCARLT PTR,MPS 77C PAM-FP::

MADLPIF:- NMTE OPF NA ACAP PRIANNND IFM-g° aO/E MAMLPI+ PHMNP 1M
ACNPY PTRIAR a0/ 8 AA APAP @MC NHAMD- NIA ANF O TI9° A8 P7TM- PP LPAPMA: PGk
Pq +00L.aLPTF NF ACAPT NUATRTA: ARS8 P09 PNL AT 10 NAD NARRE PHAMMT APAP &M(
PACNPT T ACRART AM$a™NTt 2FAN: 11C 917 PCACAPT M711F ALIAD hUuh9eqTm- JC +PeH
P OLEPTF N+aRL.LPTF A8 UR9° NANLAT NNYT-9PINE Nt A 8 £TFAA:

G+ 0MT® DPI°:- ARCNP ¢ FR PP MPIR NLFLMFPT PACNPT NG+ +AFL ABUPY
NPT+ AL PrMPHTT MPEPTF AGRARANT ADLLT OANZ+HAN NTALTR PAFT MG APARA he+s
ANTPOP LRCIA::

+IA - DG+ NI ARAN PRGTET +AFL +IAS APLLIM-FR:: ATE IR APMEE ANF AHU
amMmLé +Nie N+HIE NC PTYLLT T
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PARYI§ ML WG+ PMRZM dNF: NHU D5t @A+& NALAT PAMRA+& d-fp db{t
AAPT:: AR TR PACRA+&EP NHU PNTHA NTLLTTFT AhIRT AR 9RI9° ARTH +&F APAECIP:
NHU PNTFA PP T+ T @9° MR A7L+MNP LUPTA: AT8UI° MG+ AL MPA+& NEADE NIA
N@35m-9° 1H ATLham, NHU PATFHA PAPTT N+ APM- PMRZm dONFPY P+mMNP -
N@myF@m9® Ui NHA HALh @A PMPe7T++ Uhdes NHU AFTF @-Nh NMRA+EP mege
NAMA+EPY PR PPC 11C AT LM-IP::

94T MNZFFINA: LU DeT +AFLM AR P9 LAL /M- IRIIR ALTT XTI LU 14T BUT
NG+ AT8.A+4 PAYAM NLFF PAD-9°:: MG+ ANA APAMT PR LCH 99D 18F PAM-ID::

PGt @mT T NCT: +0MHL0 PG+ @MF NTALR TALeh, ML TFT NATRLSTCT NTLLTN
POALE™T UARTT AAD-:: AT8UM9° PG+ O-MAT NAAIR hb& PIRLIRC dPR Y$T A7Y8 J+am
28724

NA DG+ +eh T LE NEAT:- TITDI° M PR Nt NHU NFTF C+Me+T APT a97,91C
LFAN: NMIFDI° TH AF1IVLPFO FFAATF U NBATE AL MIFD-I° M Pk NATUT Pg+Y

T 4MLPTF NFF NtMPrT AL LAPT T LFAN:

AT AAFR 7/TICLTR (NN £.: 0910-35-29-15- A.-T24\- alemg25@gmail.com)
TCENC AATIPU MCe (NAN ®.: +251-11-551-37 15; A-“24A alemayehuwy@yahoo.com)
AC. A8a™ R8N (NAN €.: +251-11-55-47319; A-“24A: adamuaddissie@gmail.com)

Ptear: mGE%Y: Py MANT: hay 4
A&GA: R8N ANN RINCAE PMT ALTH DAE
Nan: +251- 118-96-13-96

NEA 2: PN 1T A PR

AL NHU NFF N1 P+H7ARE PHUY mGFT AATY NARTTHA AT8U-9° UANTY NePCh PARm-MmF a
AT8AT NMOP NHU mTF ATRA+E AONEYaq4Y K 99 MAU::

Al AD/CIAD/LFINIC NHU MmeH ATRA+E
aATay£Y A7IARAL: DADTE ANLALD- A28 +AFFA: AR TP NLANT 1H hA 9o $ean
Usd LI PaR)Tm- PURIRE & I& AL +&F YWPARC G+ ML/m ATLIPTFA +7,INMATA::

N, 7N% €3£ NA MG+ Ak, +LCIATA:

NPT+ ATA+E LT ©F 2
AP L1 reeAr9™ [ ] (AELAU9® hA AMPAID: $A-CPMLET AHU AL Pba™)

P+AFL NIe:

SA-TOMPRY PLLID AD- NTO: D/C/D/LHNC 7 /]

+&mm¢ (ATCALHC)

AIC/IhFD/C/D/¢T &CT: ¢/
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Annex V: Amharic version study instruments for quantitative data
nE4d 1: Mt AIPI OMLP AL

PAPMLP MC (NATCAHC £9PAQ):

PA-MEP O+RLINF Y/ / ($7/OC/%°) woF:  RAN
P+AFL PUNTRT ARHIN e 8798 @Mt P+1T70T ¢ / /
PHAFL P T8, ML PHALNF MG +HIe:

amee¢ P+RANT MG +ERI° hg° n&A/8, T CHa Yt

P+NFLPT AE A

n/N+ag (Y2 Pt emC_

P+AFL PNLA M(:

P+AF4 PPCN HARE APAP

1. Pmt AdRge N+7T7NPT NBA NA ACAP Ui NLIN PaR.Pm-¢ APTF aogo/m NFPCNT AT997
TFM? PTANT MLLF AT TFIC NFCNT AI° ATRU-9 NAN €M C AAMT EFAA?

1. hoe NAN €MC HIET
2. h9m NAn €mC HIR &G
3. n9m NAnN €mC HIR &G
2. mR4LT NACNPT Nten®Z NAL Nt+mMe APTF TUA ATSTFDT DA ACNP U3 ATETT9IC
L4 P8ATA?
0- hAL$E9P
1- AP

1. PhSk +AFLPT NI-UHNP ao/8

M.k nee AT 60 me M.
emC
101. | AL PF N7 10?2 AODF
102. | NYCP =1L 12
103. | L MPFP GO 10-? 1. Ach+e7
2. d-hAgo
88. AA meN
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110.

PNFP PMC 7N, NATPNE N 10-?
(PACAPTYE PNANTPT AR TR NNTP
PAR.P4 PN ANA TN, ETCO)

AP187%8. °Cen 27NN

No gk~ owbdE

600 NC § NH NFF
N 601 - 1,650 NC

N 1,651 - 3,200 NG
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N 5,251 - 7,800 NC
n 7,801 - 10,900 NG
N 10,900NC NAL

141




100. AFA@-$9®
111. | pyNIRT OEL.PY ATLT 1O POYAGFT? 1. hennn }_mf_ m,
2. P18 Fha 73 113 £Y4.8.
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4. P94 PMS LYY AAY
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112, | A% naeg eag, P PUNIRT M. P
eRLYeFA? T %
113. | AP AL PO-PA? 0- AAM-$go=————m DL NFA
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epC
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M+ NAF NI+ PO-PA? 1- AP 48
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1. @agan/ e NINZE- F9C AA+ER N9 INC

N+ N NINEEH UALTT @EIP NAG-& AT 8T 1H
AATNZTI

AUNI® @LI™ NAA PMG NATY-P Adeanrane £ /% 1NC
pIoLaDL.mY Mt £.CF 1O

AhnIee M ACE® NG

PAUA Uhge angan/p x %% 1NC

TAAAT PMT +£9° PF A2 AAM- 9P INC
MYFMI® AM AA T4 AT P& AALATITR TNC::
. URPT@m- NI @2 1m N& AN INC:

88. AA hA mef

N

© 0N AW
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h&d 2: em-+ hINC ™meP UAT

em-+ hIAC FhPF AOMLd ||
POOMELP M(: PPA ®MLP $7 / /

PFHNMP P hNTRT ARHIN R

PHAFLP NAN ML

P+AFLP PPCN HARL NAh €M : HIR LG
PA MMLEDP AL L1M NI0: 2/C/D/CTM/F v/
PANTNNZ NIP: M/ &C: P / /

2. 1. em-* NIAC FhmPF eUhIT Ui

+.¢ | ADoAsn, oCenPF me M,
em(
201. | ANTAS POASF UNIRT AA? 0. PA9™ > M 204
1. AA

202. | avAfy AP NPT 9°F ARYF UNIRS 1. NI4T ATNDIL PeL m1T Uh9eg

10- PN ST 2. haetLT

(NATE NAL ARANT aRaRAR 3. PendC hngeS

2FAQ) 4. PUCI™T Ah9Rg

88. AA A £7AR

203. | ANAPT Ah9PT PONSNT MG

+&9D £Y74.7?
204. | NAFPFY Nt NHA PLATTTY 0. AAINZ9® > M 206
Ah9eT A8 LMAS. FC PPINPT | 1. INC
agF@m-9° Fo10 INC?
205. | yngre@m-y A8 LTT PRLAIPT PT | 1. PANIRTMT Meh, PARNLA APID
gAY £t 9o INC? AATNZH IR
DAY 1AL BAR ©AMT 2. AAgRe@m- U1C @-Nm PaR7% AATNZIP
3. AAhRTmY ATYTTE N 1H LONE INC
£FA4 4. ARNIEGD- M ATNLH hNE INC
5. Mhn9eFy aany/ NAn 9T aotagany
RAFANIR INC
6. KA PAhATRT MR ARAGTIIR INC
7. AMAIRT PF aoY e AT8ANT hADNI® INC
88. AA A R7AR
2.2. NAZFo7 hdoe N3A PhINC AhIT AMTE PNAA Ah I IC PL 8. FhayPT
+.¢ | DPRPF goCen P+ he M,
Y
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206. | NN I°PT @b, PNAA ANI IC LM | 0. AAD-GID > M 301
PO-PA? 1. A@PAL
207. | apAQP APT NPYE 97 ALYF PNUA 1. aogYit $agaq oC
Ang® NG PL8-T? 2. @Y AP Yh9ee (Spiritual healer)
88. AA NA RIAR
208. | 2UTY hNIPT PrMPa>F Pq 9O PF 1. NINLT AThg
9oy INC? 2. PNINC Ahgega-T 970 R TocT
AR
hAZE NAL AR hmT BFAL 3. NN¥A% FoNTF PaRATYTY hange
ATINF1N
4. NeTet AdRLT
88. AA 9PN LT NA RIAR
23.  NARPELTST UCPY AATRS P+HAFLPT AAPANDT
+.¢ | nPEPT I CenPF e B ¢R(
301. | ARt 4T MNLPA? 0. AAMALNgD T—— 305
1. ®AEAL
302. | aPAAP APT NPYE UNLTPP ATRT PUA &ML
HC AHAP FA? 99. AA@-@-gP
303. | PFHHAPFT UAT9R HC DAL 0. AdeZhhrg
uCAPA? 1. CAAY —mm— 305
304. | aANP RAZNNEIR NPT PTO- 1. PUNIPT@Y M AAMNMHIR
gonNTPF 98T INC? 1NC
2. P1Y0R F8TETY angege
RAFANIR INC
3. AURPTm- aPhd A hPIR
AATNZTI
4, PaOEY+TY L PATT
AATRYNNTFIR INC
5. @ik AA+TTTIR INC
88. AA A R7AR
305. | PP CARY UNTRT APDNS. 1M-? AL LAGD M O ME%T
AP APMALH Y- PAPA
306. | PFHHAPFY PPCARY UATRS ALMAS. | 0. AAINZYD e——m— DT\ 0%
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307. | apARP AP NUPYE 927 PUA 1H 1H
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pan gk 0130A FIC
PIIHAN FIC

PaR &Lk AAORSC
AMO-AL ZNE TNC
88. AA NA RIAR

308. | ao ey kY PAMASNT 9°N 7T PF 9o
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Annex VI: Amharic version in-depth interview guides

h&d-1: NPA-MEE AT NA+S PHHIE PATPITT -4 O

N, e

AL1994% &PLE NAUF NMI® AGRAAG I NTY ALY NASA ANN RLNCHAT
Nh/AN MT AMNNSP FIULT A&A 10 PIPALM-T PAPMUt 90 Pt NINCT N+HAN AT M
NAG™P ATY727C Ja-: Pt NIAC NAGZN AT8UTR NY14TY PT PATHT NAF § AGRART NaR.8++
NAFPF NeMC AL PRY NASF 10 NALE ASF NAPT AR NTNA+ PhIAC NAFOF NATLT §
APF Naegea NATE 248 2754 PIFMD- APNANAPD- ARY7L L9 P LAR NIAC Pt JRCARE
@MeZ § PANT AFL ANALBT PURTRT DT TR M-

Sk FAM: N$CN 1H @Y PM-F NINC NUILTT PIT@® PAGTHT PADFADGD xG ADADE ADY( K,
PE AAI PPEAD NIAC Pt JRCARL. SPNAFE: JRART AFLNTFE $A ML Uh9Rg a9omt i
H$+E ANA PFAA: ANHEE ATHT ML URIPT MMt NAFD NMF AAR DL AA AD-7TF ANATFD-
NtAL NIA 10 82U BT AA NATI4 INA NATERP PRI NMIR Mt NF 0
NA@PrI® NHU DTF 097t +anC MAT NAFO- NPEUFNT 7 ANN ALY 220 AT&F ATRING
AMDIYCT AT$F HO R+M PARaR/an4.NG goRTPF ATYMS 1M PN LPFE AT MDP ATET PM-TF
g NINC LA AL PRCT § RPART APR T YNI° ATL PLTING ATRLLLTF NG-PF MPI, 10+
+ATE:- ACAT AT NESLETT AR P+HIPAL+ +ATE ATLLLLT ATMESFAT::

+IAMTTF:- MG NIPIIR ARAN: PG +AFL T IAG APLCTIMIP:: A8 IR AL ANF AHY
MMELP +NAe N+HIE NC PILLL 10 MG FTF NMMLSP AL NF A°ALT PLLT AT T2T9 ALY T
gocang.y g mMPeP 171C PAM-IP::

G+ PM7TA nPI°:- AACAP 1 FR PLT MPI° NLFLM-IRT PACAPT NG+ +AFL TUPT
NG+ AL PHMPTT DPEPTF ARAANT ADLLTF PAhNZHAMNT NHALTR PAFTF MT ARARA h&+a
ANTPOP PLCIA:

MARLPIF:- NDGT+E OPF NA ACAP PIRIANANG- RIFM-G® aO/E aqAMLPY+ PHMNP jd-:
ACAPY PARIAR OO/E AA ODAP &mC N+HAM® NIA ANFO a4I9° A38P77Mm PP LbaDmA:
PG+ PG +MLMLPT NF ACAPT NUNAMGTD AT18/8. PAPNLAY 10 NAD- NADRT PHAMM-Y
AP &MmC PACAPT T Y1F ACRART AMPANF LFAN: 116 1Y PACAPY T3711F ALIAD hUuhIRTa-
IC +PLH PA OO/BPF N+A0LLPF AT8 UFI° NANLAT NNT-9RINEC haQt A L RFAA:

LAY S G mLI™ hG+t PMRM NF: NHU M A+E NAdAT PATRA+E d-n dNF
AAPT: ATR IR PAMA+EP NHU PNTFHA NTLTHT AhIRT AR 9PI9° ALTT +RF APALCID:
NHU PATHA PTLLTFT MITD-9° mPI° ATL+MNe LUPTA: AT8U9° MG+ AL dPA+& hEdPg
NFA NMIT@9° 1H ATLFN, NHU PNTFA PAPTT ANt APM- PR ABNFPY P+MNF 1M
NMIEm- Ui NHA AALR @A PPLITFT UAIRT NHU BT ®N% NA+&EP mLIR
NAMA+EPY PARPOC 71C AR LMRIP::

AETFT MNLFFThA: U GF TAFLD AL PARLPALLD TPTIIR ALTF +RFTTE BUT 14t U
NG+ ATRATE PALAMD MNLFF PAM-TP: MG+ ANA ABAMT PARLCN TPI9° 8T PAM-IP::
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S+t @Mt NCHTF: +00LMLMm Pg+Y ™MF NHALE TALeR, ARY72FT NATLTCT NILLYN
PMNL T UARTT AAGR: A8 UFIR PG+ MMPT NAAID A& PIRCIRC AP Y$T ATY8 s+a-
L2794

NA DS+ +ehTZ 28 NEATF:- BITDI° R PR et NHU NFTF P+Mert+T APT a9Y91C
EFAA: NOIEDI° 1H, AF1I46PFO FFAATFU: NBATE AL MIFMIR P NATUT PG+hY
+@ LML PF NFF NhMPAT AL CAPT MTT &FAN::

AT AATR 7/T9CPIR (AN .5 0910-35-29-15- A.-T4A- alemg25@gmail.com)
TCLNC AATIPU MCE (WA ®.: +251-11-551-37 15; A.-T%4 alemayehuwy@yahoo.com)
2C. A8 K8 (NAN k.5 +251-11-55-47319; A-T24A: adamuaddissie@gmail.com)

Pta™: MGEY: P MANT: hay 4
A&¢A: R8N ANN RINCHL PMT ARTN NAE
Nan: +251- 118-96-13-96

h&4 2: PATR IR M-A PR

AL NHU NFTF TR PHIARE PHUT mTFT AAGY NAR7THAN AT UANT N$PCh PAPm-MmF doNt
AT8AT NMDP NHU MGH AGRA+E AONARa)4TY K/ I)MAL-::

AL AD/CIAD/FINIC NHU ™TF AdeA+&
amphaaq+7 A1IAAL: NADTHE ANKALD- A28 +ARTA: AT8. 9™ NEANRT 1H hA o719 $eap
U3 MLIR PAR7Tm- PUNIRT £I6 AL +&F WPALC NG+ ML/m ATLICTA +ZIIMAT A
NaQIN% 2ye NA MG+ Ak, +LCIATA:

NGk AA+E LT PF 2
AP L1 aeeAUb9® [ | (A2LAU9™ hi AGPAIA: A-TPMEET AHU AL Pha™)

P+NAF4 &CT:

PA-IPMPEY PLLIM- AM- NT™: /C/D/LTHINIC /[
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AA+E LT NAP'F NMID AARANF FAUT::

PA-COMLE ARMLA ANN ATE AT ADANLNT 2FAA: ATLAMET AN BT ANFPF NA™A AdRPH
AT8MPADAT &SP NPT PEIPR AOPE AMPI® @ NM-LLFTFT IH PT PT PO-L L+ 1DNFT
NEHI® AT, ATLI94%T UAN Na™=A NAPg& ABHD- ANNLE § AALDT ATFAALT: ANDPTY
2Py NLIN AY8PS § NBA ASTM AMRR& AT8PNTILYT Mé NAD- PPELA: NI
ATAMET UAN TAMET PHMNe ARURT AZIImAT ADMSAUT: ATAM-ET UAN hAAT
+AFLPTF NATTE UAN +MTPC ATRTPCN AARE ALPCN LA PACAPTY U1 PAAT +AFLPT
a3yt NHLIAR Ui ATEUT AL et ADSAUT::

ML ST NAEM@LTT N4F AMBRT PTALATT 17C NA?
PHAFLPTF ALEA

MMLd: ¢M(:

P+AF4 PURTRT ABHIN €M(:

PMq & [gn:

P+AFLPT hEEA:

n/N+m; mLs: PNA: PNt ®C:

P+AFL PNLA M

P+AFLPTF N1-UHNP U

ALY

Pt+ecC U

PTINUCT £28:

PMALT PAL AR LN:

151



n&A 3:

M-+ WINC NANTFO- AT T JIC P LLA-PA-OP L4 aoao( P

1. NANNNPT AA P+ NIAC BT R PA?

e PMmt NINC YD
goAN+

$gan gorang,

e Uhorqam-

e AM

2. PUMIRPTY PANT NARPTP Nt NAM-F NINC AT+ PO PA?

3. fm

o OPFT AT8F INC PHA>F
T NIAC ARt hent 7 E9°0 ANh hIAC PR +ZI1MNT 9 PINCT +aPhe Ar947

£FAN?

PM-FPTY Yange/FeC anEancp P77m- a7y YNC?

AT18F INC aRBEanC P O M-t P FOIC P12

meanrp geARt NeTF 9IH 9o +ATPTH?

yanar-y N+ATINT NGA 9°% I ACTREPT MAS.?

aF INC @L YAIPT P48F?

AFRT ML UNTRT A8 48 1974 (PNAF@ JRANT/ PIRPAR+ST Yapam- dbgp.an()
UNIPT R84S PIHT P144-PF AD- 1NL?

NAFPY NIAC P P+HZI7Ma aOF JNC?

yamas N+ATPE 3 BIoE PMAST/PINGTF dREFY 90 INC (NI M- NET AT NEA)
YaegRPy NIAC PRy P2I7M AT 937 1NC?

yaege@y NIAC ae+T N9LI70NF 9H PINZm- £287?

YamgRPy NYAC APRY AT NLL T FPCARE. P8P 11C 114752

4. NRFPTNIAC ®URY ANN +LITMNT TH LIMTPF +18CFF AI465 LFAA?
5. ATFF PANT hR ML UATRT ATRT $he ATLMLM MY A 19147 £FAA? (A1$4TF P12 TF0)

PATHT ANTM, § MUNZAND W33 (AR TRT FIPUCT BLET N,

QANND TPATPHT (DLPT ATLTRYLE AATIDST Fhdt AACAMTE &4.FF PN, ALt
PNAF@T TPART AdAA T9PF)

NNYA JC e+PPH IR 0% (NUAR UNIRTE PU/AN ATRT)

PUNIRET ATATAF NCST IC PP PH TN LT (PLNFT LL.L-4)

6. ATHT I°ART NRNBA Phe ML UNIPT ATRIDM: § M +RI>I° PNAFD- GL 7T Fhe ATAAL
ATRMETY 9o LT LAA?

NIIANN 828 ae /e PANT

NU/AN B8 app/= PANT

NMS +&gn aoese PANT

nNaeyent 28 aeela PANY

ARTTT PMet NINC $La0 goCans. N+aRANT 9O FADNCPTFPAR?

7. +TIC A114TE DLIR AMLRT PTIL AT 191C et ANNPT?

ANM-% MP, A0 /E A8 NMI° AL 4D AN FAUF!!
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h&A 3: hm-+ hIAC FMM, N+0AN JC PMLLD-PA-TPMB 4T AR Ao P

NARCNPT A 19147 RFAN?
NFMAPY Aot HIR LG 9O LY 701?
AA NIAC POPT ATFAAY?
e NANINC I°T POPA?
o NPT NINC PILT 1O NAD- PANA?
e PM-F NINCH?
e NANNNPY PM-F NIAC °MCPL hAD- £7174%
o NANNNPY AA Pt NIAC 97 L FMPA? (ARTAM-T YRIRGTM-E ARET)
NA HAREPY (P59 F NIR) A 191475 RTFAN?
NAREARCP o, PHARL: P YIPIR Pt NINC CRPRY (L 3M&F HAPSP (PFa993F N9R) AY ACNP 9%
+AT9TFU?
o  YmIRPY NYAC ARPEY 0277 AFY MY INC?
o NH1 PHAREPY Nt A78% YNC?
3. HAREPY (NIRPY) NA hINC UTRIRPTY 9% AT2+ATPE A 19147 SFAA?
e +N4 Pank/m
o PODIAQA &4.FF POINC-NJ 1T
o NF8C AL APNTA PMLFAD: FoIC G- F
e NANIAC NFMMPT ATIALF IO PUA PAA 107
PHAREPY NAF NTAC APRY ANN +ZITMNTF 9K £IMTF PT PT +918CHT A 1947 LTFAN?
ATET PART NR ML UNTRT AGRY $Ae ATLMLADM. A 19145 £FAA? (AT1P4FT TR TFO-)
o PATPT ANFM, § MYNZANR U1 (A& FI°UCT £45T M)
e AANE JRATLET (DEPF ATLMMYS. AATIMPT TNt AAMAMT! &4FF PN Amlt:
PNAFOY IRANT APAde T9PT)
e NNUA JC O+£PH TN T 0F (NUAR UNIPTT PU/AN ATPYT)
o PUNTIRT ATA%I AT NCYT JC O+ LPH TPNTOF ($LNFT L4 LA)
9. ATHF 9RART N N3A PAe 0L UNIPT ATRARM- § MG +LI™9° PNAFD- G L1F Phe ATRAL
ATRMRETY 9o .84 BAA?
e NIANN LS ARRZ) PANF
e NU/NN £L8 aop/Za PANT
e NMS 9o ae/e PANT
e NAYI9NF £L8 anp/ PANT
10. TETIZ A19147% DL AMLT PaRL AT 1916 Nt ANAPH?
ANM- MPM, AO/E KB NI AL LD AANIF FAUF!!
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&4 4: hmg NA™P JIC P 82)-PA- AP ML LT andn( P

1. A-CPMLPTT NAREMALFT N NAACNPT A19147% BFAN?
e PTIRUCT £2ET PATA%I AT HARTE PNE NEA
2. PhINC 3y ayhge mege avyhnhN hEaR4 927 PUA 91k PT A 2
e NNHT P9 LHA™F/Pa TNNNMF PhIAC ALYE RTLTY Y2
e NHU h&A PT PN ECAP Io1LT 102
3. NA NIAC a4+ ATFAAT?
e NANING I°T POxPA?
e NPT NINCT AT&T LIARFA?
e M-t NINCH?
e PANNNLP NPT/NT® NAD A 1914 EFAN?
o AN NMF NTINC LA TRPANF AT T £1ARFA? (ARIAM-T UNIRGTM-T R8T AR FQ)
4. PNIAC FTMPTF NTIACT ATLF RTARFA?
e NIAC ATLFORA™ A78,7F 1O PO 174 F M2
e $LMFE MMET ATYT 10 PIRFY914.F?
e NANIAC NFTHMPT ATHIA-L-F T°F PUA PAA 10-?
o FMMPTEY +04 NADR/MT PADIAA ATYH/&LFT INZ-NI ITFIE AT8T FLFPAUMNA
NYAC NFHMPY ATYD¢-F IOF PUA PAA 1OX?
5. PFayaq P yange hyAC aPrT NARAR IC M+PLLH 11C A A1914T £FAN?
6. PM-t NIAC T AL FMP/ATBLAL N LLLTH +18CF £7747
7.t AT94TH LI AMLRY PTLATT 191C het ANAPT?

ANM-A MP, A0 LE KB NMI° K241 AANITFAUF!!
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ABSTRACT

Objectives This study aimed to estimate the magnitude
of patient and diagnostic delays and associated factors
among women with breast cancer in Addis Ababa.
Design This is a cross-sectional study.

Settings and participants All women newly diagnosed
with breast cancer in seven major healthcare facilities in
Addis Ababa (n=441) were included in the study.

Main outcomes and measures Patient interval (time
from recognition of first symptom to medical consultation)
and diagnostic interval (time from first consultation to
diagnosis). Patient intervals >90 days and diagnostic
intervals >30 days were considered delays, and
associated factors were determined using multivariable
Poisson regressions with robust variance.

Results Thirty-six percent (95% CI [31.1%, 40.3%]) of the
patients had patient intervals of >90 days, and 69% (95%
Cl [64.6%, 73.3%)]) of the patients had diagnostic intervals
of >30 days. Diagnostic interval exceeded 1 year for 18%
of patients. Ninety-five percent of the patients detected
the first symptoms of breast cancer by themselves, with
breast lump (78.0%) as the most common first symptom.
Only 8.0% were concerned about cancer initially, with
most attributing their symptoms to other factors. In the
multivariable analysis, using traditional medicine before
consultation was significantly associated with increased
prevalence of patient delay (adjusted prevalence ratio
(PR) = 2.13,95% CI [1.68, 2.71]). First consultation at
health centres (adjusted PR = 1.19, 95% CI [1.02, 1.39])
and visiting >4 facilities (adjusted PR = 1.24, 95% ClI
[1.10, 1.40]) were associated with higher prevalence

of diagnostic delay. However, progression of symptoms
before consultation (adjusted PR = 0.73, 95% Cl [0.60,
0.90]) was associated with decreased prevalence of
diagnostic delay.

Conclusions Patients with breast cancer in Addis Ababa
have prolonged patient and diagnostic intervals. These
underscore the need for public health programme to
increase knowledge about breast cancer symptoms and
the importance of early presentation and early diagnosis
among the general public and healthcare providers.

INTRODUCTION
Breast cancer is the most commonly diag-
nosed cancer among women in Ethiopia, as

.2 Adamu Addissie,? Alemayehu Worku,?
Mathewos Assefa,3 Lydia E Pace,4 Eva Johanna Kantelhardt

.5 Ahmedin Jemal®

Strengths and limitations of this study

» |t is the first multicentre study on the extent of pa-
tient and diagnostic delays of breast cancer and
associated factors in Ethiopia with incident breast
cancer cases recruited from seven major health fa-
cilities in Addis Ababa city, representing 90% of all
breast cancer cases in the city and making the find-
ings more generalisable.

» Itis also the first study to examine the extent of pa-
tient and diagnostic delays and associated factors
using primary data obtained from incident cases of
breast cancer.

» The retrospective nature of collecting information
about dates of symptom recognition and medical
consultations is prone to recall bias.

» The interviews were conducted in a hospital setting,
which could have resulted in a social desirability
bias leading to under-reporting of time interval be-
fore medical consultation and over-reporting of de-
sirable behaviour such as self-breast examination.

in other parts of Africa.'"™ In Addis Ababa,
the capital city of Ethiopia, breast cancer
accounts for one-third of all female cancers.'
The burden of this disease is increasing in
the city'? in part because of rapidly changing
reproductive patterns’: average age at first
birth is rising, and the fertility rate is drop-
ping. Similar to other areas in sub-Saharan
Africa,” a substantial proportion of patients
with breast cancer in Addis Ababa are diag-
nosed at a late stage of the disease® when
treatment options are limited” ' and the
chance of survival is poor.® !

The reasons for late-stage diagnosis may
include prolonged patient interval (time
interval in seeking medical care after recog-
nition of symptoms) and diagnostic interval
(time intervals between initial medical consul-
tation and diagnostic confirmation).” 2 *
Waiting >3 months before seeking care after
recognition of symptoms has been associated
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with advanced-stage disease’ and poorer survival."* Simi-
larly, prolonged diagnostic interval has been associated
with lower survival.'” Thus, understanding patients’ path-
ways to diagnosis and the duration of these time inter-
vals is important to developing interventions to promote
earlier detection.

Only two previous studies have documented patient
interval (symptom duration) of breast cancer among
women in Ethiopia.'® ' One of these studies was
conducted 10 years ago and was based on 69 patients diag-
nosed from 2003 to 2007 in a referral hospital,'® while
the second study was a retrospective study based on 404
patients treated from 1 October 2005 to 30 September
2015 in one private clinic.'” Thus, the findings from these
studies may not reflect the current time interval patterns
in Addis Ababa or nationwide. In this analysis, we inves-
tigated time intervals experienced by women with breast
cancer, from recognition of symptoms to pathological
diagnosis of the disease. We also examined factors asso-
ciated with patient and diagnostic intervals >90 days and
>30 days, respectively. The findings from this study could
inform public policy interventions aimed at decreasing
stage at diagnosis and thereby improving survival.

METHODS

This paper is part of an ongoing broader project described
in detail in the published protocol.'® Briefly, the methods
are summarised as follows.

Study design and sample size

A cross-sectional study was conducted based on data
drawn from an ongoing follow-up study in Addis Ababa.'®
A baseline survey was conducted among a cohort of 441
newly diagnosed female patients with breast cancer ages
218 years (diagnosed from 1 January 2017 to 30 June
2018) of Addis Ababa city. Taking the expected propor-
tion (p=35.0%) of patient delay (>3 months) from a
similar study,' assuming a 95% level of confidence, a 5%
precision and 5% non-response rate, a minimum of 368
patients with breast cancer were required for the study.
To increase the precision of the estimates, all available
newly diagnosed female patients with breast cancer aged
18 years and above enrolled in the cohort (n=441) were
considered in the analysis.

Setting and participants

The Ethiopian health service is structured into a three-
tier health system: primary healthcare level, secondary
healthcare level and tertiary healthcare level connected
to each other by a referral system. The primary healthcare
service points for urban settings like Addis Ababa include
health centres, private clinics and primary hospitals, while
secondary and tertiary healthcare levels are composed of
general hospitals and specialised hospitals, respectively.
Compared with hospitals, health centres are more likely
to be staffed by nurses and health officers (graduate of
a 4-year training programme in biomedical, clinical and

public health courses), and they mainly provide preven-
tive and primary care.”” Specific to breast cancer, health
centre staff are expected to create community awareness
on the availability and importance of clinical breast exam-
ination services, and refer women suspected of breast
cancer to general hospitals for diagnostic services.”'

The study participants were recruited sequentially from
seven public and private health facilities (Tikur Anbessa
Specialised Hospital, St. Paul Hospital Millennium
Medical College, Betezata Hospital, Hallelujah General
Hospital, Landmark Hospital, Legehar Hospital and
United Vision Medical Services Centre) in Addis Ababa
city. These health facilities capture more than 90% of all
women with breast cancer reported to the cancer registry
in Addis Ababa. Recruitment of the study participants
began on 20 March 2017 and ended on 31 July 2018.

On daily basis, the research assistant assigned in each
of the selected seven health facilities identified eligible
women while they were waiting to be seen by their physi-
cian by examining the medical chart for their place of
residence and their pathology reports for the date of
diagnosis. To avoid duplication, the medical chart of
the recruited woman was coded on its top cover and
plastered with yellow. Concurrently, the monthly report
of the Addis Ababa cancer registry cancer notification
form was assessed to identify eligible women who were
not captured in the seven health facilities. These women
were contacted by phone for their place of follow-up
and convenient date and time to meet for our interview.
Of the 444 patients approached, 441 (99.3%) provided
informed consent to participate in the study.

Prior to the interview, study participants were informed
about the purpose of the study and their right to refuse
to participate or withdraw at any point during the study
period. Then verbal consent was obtained from the
study participants using Ambharic, the national working
language. The decision to use verbal consent was
informed by a rapid ethical assessment we conducted to
design the consent process of this project.”” Based on this
assessment, we found that most of the participants were
not comfortable providing written consent.

Variables and measurements

We used the Aarhus statement criteria® for classifying
patient and diagnostic intervals. Accordingly, patient
interval was defined as the interval from the date of first
recognition of symptoms (the time point when first bodily
changes and/or symptoms are noticed) to the date of first
clinical presentation (the date at which the patient first
presented to a healthcare provider after first recognition
of symptoms).* Those patients in whom breast abnormal-
ities were first identified by physicians or mammography
were excluded from our computation of patient interval
(n=24).

Diagnostic interval was defined as the interval from the
date of first clinical presentation to the date of patho-
logical diagnosis (the date at which the first histolog-
ical or cytological confirmation of this malignancy was
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documented in the pathology report).” The date of diag-
nosis was taken from the patient’s pathology report.

Information on time intervals and other information
related to diagnosis of breast cancer was collected using
a questionnaire adapted with modification from a similar
study conducted in Rwanda.** Before being executed, the
questionnaire was pretested for its cultural appropriate-
ness and clarity. Trained nurses interviewed the eligible
women individually in a semiprivate room in Ambharic,
when they presented for treatment. To minimise recall
bias, only newly diagnosed patients were included in the
study. The median length of time (IQR) between patho-
logical diagnosis and interview was 30 (10-73.5) days. If
the participants were unable to recall the exact date of
first symptom recognition, they were asked to provide
a month or year (‘was it at the beginning, middle, or
end of the year?’). For those who remembered only the
month (n=232), the date was estimated as the 15th day
of that month. If the participants only said the begin-
ning, middle or end of the year (n=61), the estimated
date was 15th of February, June or October of the year,
respectively; for those who were only able to provide the
year (n=44), the estimated date was June 30th of that
year. Similarly, for those who could remember only the
month (n=206) of first clinical presentation, the date
was estimated as the 15th day of that month. If they only
remembered the beginning, middle or end of the year
(n=34), the estimated date was 15th of February, June
or October of the year, respectively. For those who were
only able to recall the year (n=25), the estimated date was
June 30th of that year.** We performed sensitivity anal-
yses excluding patients who had only remembered the
beginning, middle or end of the year or a year for the
date of first symptom recognition or clinical presentation
(online supplementary table 1).

Data analysis

Data were analysed using Stata V.14. We computed descrip-
tive statistics for each of the study variables. Categorical
variables are presented as numbers and percentages. For
numerical variables, we present means with their SD for
those with normal distribution, and median and IQR for
those variables with skewed distributions.

Similar to previous studies, patientgék27 and diag-
nostic'” ** # delays were defined as >90-day patient
interval and >30-day diagnostic interval, respectively. In
cross-sectional studies, logistic regression is frequently
used to estimate an OR as an association measure equiva-
lent to the relative risk (RR). However, when the propor-
tion experiencing an outcome exceeds 10%, an OR
overestimates the RR and makes its interpretation unin-
tuitive, and the prevalence ratio (PR) is a more accurate
measure of association.? ! Thus, Poisson regression with
robust variance was used to compute the adjusted PRs of
the factors associated with the presence of patient and
diagnostic delays. Variables reported in the literature as
having an impact on patient and diagnostic delays, and
those variables found to be associated (p value<0.25) with

>90-day patient interval or >30-day diagnostic interval on
univariable analysis were selected for the multivariable
analysis model. The cut-off for p value at 0.25 for variable
selection to multivariable analysis is supported by various
literature.”® *® Due to the lower sample size the variables
had, woman’s partner education (n=241) and woman’s
number of alive children (n=336) were not included in
the multivariable regression model. Statistical signifi-
cance was declared as having a two-sided p value of <0.05.

Patient and public involvement

Neither patients nor the public were involved in the plan-
ning or design of the study. However, we conducted a
rapid ethical assessment among women with breast and
cervical cancer, family members and healthcare providers
for designing consent of study participants.*

RESULTS

Table 1 shows the sociodemographic characteristics of the
441 study participants. The mean (SD) age of the partic-
ipants was 44.4 (12.2) years. Forty-five percent of the
participants did not attend school or had only primary-
level education. Seventy-four percent of the participants
reported family income of less than US$194 per month;
and 71% of the participants paid their medical expenses
out of pocket.

One-third of participants (32.2%, 95% CI [27.9%,
36.6%]) had never heard of breast cancer, 73% of the
study participants did not know how to do a breast self-
examination and 9 in 10 patients had no history of clin-
ical or mammographic breast examination before they
noticed the first symptom of their illness.

A breast lump (78.0%) was the most common symptom
recognised first, followed by pain (10.2%), change in
colour of the nipple (4.8%) and breast discharge (4.3%).
For 95% of the participants, the first symptom was self-
detected. Among the self-detected participants, only
8.0% considered the first symptoms as possible symptoms
of cancer, while 36% considered it as a simple breast
swelling and 56.0% attributed to others (eg, sun stroke,
cold exposure, menses, breast milk). Thirteen percent
of the participants used traditional medicines such as
holy water and visiting traditional healers before seeking
medical consultation. Notably, 19% of the participants
waited until they recognised progression of their breast
cancer symptom( s).

The main triggers for seeking medical care were
the first breast cancer symptoms (70.0%), followed by
noticing progression of symptoms (14.1%) and persua-
sion from family members/friends (13.2%). Thirty-six
percent of patients first had their symptoms assessed at a
health centre, 40.5% at private hospital/clinic and 23.3%
at public hospital. About a quarter of patients visited >4
different healthcare facilities (maximum 12 facilities),
and 23% of the patients made =10 visits to healthcare
facilities (maximum 21 visits) before final pathological
diagnosis of their disease.
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Table 1 Sociodemographic characteristics of women with
breast cancer diagnosed from 2017 to 2018, Addis Ababa,
Ethiopia (n=441)

Sociodemographic

characteristics Frequency Percentage
Age at diagnosis (years)
<30 40 9.1
30-39 145 32.9
40-49 106 24
50-59 82 18.6
60-69 54 12.2
> =70 14 3.2
Highest level of education
Not attended school 87 19.7
Primary school (1st-8th) 112 25.4
Secondary school (9th-12th) 142 32.2
Diploma and above 100 22.7
Marital status
Married 255 57.8
Widowed 73 16.6
Single 67 15.2
Divorced 46 10.4
Occupation
Housewife (homemaker) 217 49.2
Employed outside the home 198 44.9
Retired I8 2.9
No job 13 29
Family size
<=2 65 14.7
3-5 260 59
>6 116 26.3
Family monthly income (US$*)
<61.0 125 28.3
61.0-194.0 200 45.4
194.0-403.0 81 18.4
>403.0 25 5.7
Unknown 7 1.6
No income 3 0.7
Source of medical expenses
Out of pocket B8 71
Free medical care 103 23.4
Health insurance 25 5.6

*ETB=US$0.037.

Patient intervals

The median (IQR) patient interval was 30 (6-132) days.
More than a third (85.7%, 95% CI [31.1%, 40.3%]) of the
patients waited for longer than 3 months before seeking
medical care, and 11% of the patients waited for over a

year (online supplementary table 1). When patients who
waited >3 months to seek medical care were asked their
main reasons, 69% of them said “not bothered by the
problem at first,” followed by using holy water/visiting
traditional healers first (17.4%), and unable to take time
off from work (12.7%) (online supplementary table 2).

Diagnostic intervals

The median (IQR) diagnostic interval was 69 (22-213)
days. More than two-thirds (69.1%, 95% CI [64.6%,
73.3%]) of the patients waited for longer than a month
and 18% of the patients waited more than a year to
receive diagnostic confirmation after their initial medical
presentation (online supplementary table 1). The most
common reasons given by the patients for extended diag-
nostic delays (over a year) include both provider factors
such as misdiagnosis (25.6%), false-negative labora-
tory results (3.8%) and lack of empathy at first medical
consultation (3.8%), and patient factors such as use of
traditional medicine (20.5%), fear of cancer diagnosis
and treatment (especially breast surgery) (17.7%), lack
of awareness about disease severity (6.4%), and finan-
cial barriers for diagnosis and treatment (3.8%) (online
supplementary table 2). By type of health facilities visited
for first medical consultation, the median diagnostic
interval ranged from 89 days among patients who visited
health centres to 55 days among those patients who visited
public hospitals. The median number of visits to health-
care facilities before diagnostic confirmation varied from
eight visits among patients who visited health centres
to four visits among those who visited public or private
hospitals/clinics.

Factors associated with patient and diagnostic delays

In unadjusted analysis, women’s age 260 years (PR =1.47,
p = 0.030), women who did not attend school (PR =2.19,
p = 0.000) or complete secondary school (PR = 1.63,
p = 0.025), having partner who did not attend school
(PR = 2.04, p = 0.006), having =5 children (PR = 1.61,
p = 0.009), never having heard of breast cancer before
symptom recognition (PR = 1.34, p = 0.024) and using
traditional medicine before consultation (PR = 2.31, p
= 0.000) were significantly associated with higher preva-
lence of patient delay. After adjustment, using traditional
medicine before consultation (adjusted PR = 2.13, 95
CI% [1.68, 2.71]) was the only factor significantly asso-
ciated with increased prevalence of patient delay (online
supplementary table 3).

After adjustment for the participants’ sociodemo-
graphic variables, having first consultation at a health
centre (adjusted PR=1.19,95% CI [1.02, 1.39]) and visits
to 24 health facilities before confirmation (adjusted PR
=1.24, 95% CI [1.10, 1.40]) were significantly associated
with increased prevalence of diagnostic delay. In contrast,
consultation after recognition of symptom progression
(adjusted PR = 0.73, 95% CI [0.60, 0.90]) was associated
with lower prevalence of diagnostic delay (online supple-
mental table 3).
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DISCUSSION

We found that women with breast cancer in Addis Ababa
have prolonged patient and diagnostic intervals, with
one-third of the patients waiting for >3 months before
seeking medical care, and nearly one-fifth of the patients
waiting over a year before receiving diagnostic confir-
mation. In addition, about a quarter of patients visited
24 different healthcare facilities, and a quarter of the
patients made 210 visits to healthcare facilities before
diagnostic confirmation.

In our cohort, the proportion of patient delay was
substantially lower than those found in two single
institution-based studies in Addis Ababa.'®'” These differ-
ences may reflect differences in the study participants’
residence and improvement in patients’ awareness over
the last 13 years (2003-2015) since the previous studies
were conducted. About one-third of the patients in the
single-institution based studies'® ' resided outside of
Addis Ababa, and patients residing outside the city have
been reported to have less knowledge about breast cancer
and less access to healthcare services.’

Similarly, compared with studies in sub-Saharan African
countries, the median patient interval in our study (30
days) was considerably shorter than those reported from
Rwanda (150 days)** and Mali (144 days),* but compa-
rable with that reported from South Africa (23 days).” As
expected, compared with findings from countries outside
of sub-Saharan Africa, however, our finding of median
patient interval is generally longer.36 ¥

Knowledge on the risk of breast cancer, screening and other
early detection methods, initial symptoms, and its treatment
is important for appraisal of first symptoms and for seeking
timely medical care.”™* However, a third of the women with
breast cancer in our study had never previously heard of
breast cancer. Only 8% of the patients suspected their first
symptom to be a symptom of breast cancer. A substantial
proportion of patients either disregarded the clinical impor-
tance of the first symptoms or attributed them to other non-
specific conditions. Sharp et al identified ‘knowledge deficit
a modifiable factor’ as a main barrier to early detection of
breast cancer in Uganda.' In addition to the patients, our
findings suggest the presence of providers’ oversight of
initial breast cancer symptoms leading to delayed referral of
the patients for confirmation. These findings underscore the
need for programme to enhance knowledge about breast
cancer symptoms among the general public and healthcare
providers.*" **

Birhan et al reported that cancer patients were among
the most common visitors to traditional healers in Addis
Ababa.* Thirteen percent of our study participants’
immediate response to the first breast cancer symptoms
was using traditional medicines, which was significantly
associated with increased prevalence of patient delay.
This practice has been shown to affect patients’ decision
to seek timely medical care® * and to prolong patient
interval in Ethiopia'®'”** and other parts of Africa.** ***
This is partly due to the belief that cancer is fatal and
incurable by conventional medical treatment.** 0

Our finding of median diagnostic interval (69 days) was
lower than that reported in Rwanda (150 days)** but longer
than those reported in Mali (27 days)® and South Africa
(28 days).” Sixty-nine percent of the patients in our study
waited for >30 days, and 18% for over a year to receive diag-
nostic confirmation following first medical consultation for
their disease. Provider factors that may have contributed to
this considerably prolonged diagnostic interval, as reported
by the patients, include difficulties of navigating the health-
care system, misdiagnosis of clinical manifestations and
false-negative laboratory results. Although our study has not
explicitly estimated the pathology result turnaround times,
some portion of the diagnosis delays we observed could be
attributed to prolonged pathology result turnaround times
in the few available diagnostic facilities in the city. Similar to
other sub-Saharan countries,"” patients with cancer in Addis
Ababa waited on average for 15 days to get the pathology
result.”

In the multivariable analysis, diagnostic delay was asso-
ciated with first consultation at a health centre, and visits
to >4 healthcare facilities before diagnosis confirma-
tion. On average, patients visited at least three different
healthcare facilities and made about seven visits before
receiving diagnostic confirmation. The number of visits
was substantially higher among those patients whose first
consultation was at a health centre, in part because of the
additional time needed for referring patients to hospi-
tals.*” This may also reflect a low level of breast cancer
knowledge among both providers and patients in the
health centres, as health centre providers are more likely
to be nurses or health officers than doctors, and patients
visiting health centres are more likely to be less educated
compared with those visiting private clinics or hospitals.
A study conducted among female nurses* in Addis Ababa
found poor general knowledge about breast cancer.

In contrast, patients who sought medical consultation
after progression of symptom(s) had lower prevalence
of diagnostic delay. This is likely because more extensive
breast symptoms or signs may have led to prompt referral
of patients to diagnostic centres as reported elsewhere.*?*’

Similar to other literature,” ™ patientrelated factors
such as belief in traditional medicine, fear of cancer diag-
nosis and treatment, refusal of breast removal, and time
and financial barriers were also reported as influencing
the diagnostic interval.

There are no breast cancer screening services in Addis
Ababa or other parts of Ethiopia. Therefore, early diag-
nosis is dependent on patients’ decision to seek care after
initial recognition of symptoms, and healthcare providers’
timely evaluation and referral for confirmation. This study
was conducted in the capital city, Addis Ababa, where the
population has better access to health information and
service compared with the rest of Ethiopia.” A substantial
number of women with breast cancer in the city experi-
enced prolonged patient and diagnostic intervals due to
both individual and health system-related factors. Provider
delay is more common than patient delay. This may in part
reflect lack of referrals to a specialised centre for a substantial
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proportion of patients with suggestive signs and symptoms
of breast cancer, which in turn calls for training of frontline
health workers to improve their clinical suspicion skills and
early referral. Moreover, strengthening the referral linkage
between the health centres and the hospitals could increase
early detection of breast cancer.

To our knowledge, this study is the first multicentre study
on extent of patient and diagnostic delays of breast cancer
and associated factors in Ethiopia with incident cases
recruited from seven major health facilities in Addis Ababa,
representing about 90% of all incident breast cancer cases
in the city. However, our study has limitations. First, informa-
tion about the dates of symptom recognition and medical
consultations was dependent on the participants’ memory
and therefore may not be free of recall bias. However, we
have attempted to mitigate recall bias by restricting our study
participants to those newly diagnosed cases and using local
events to recall the date of first symptom recognition and
presentation. We additionally performed a sensitivity analysis
and found no statistically significant difference in the associ-
ation results (adjusted PRs) and the proportions of women
across the different cut-points of time intervals, except for
those who waited for less than a month and more than a
year before consultation. This may be because patients who
waited on consultation for more than a year are less likely
to remember the date of first symptom recognition than
those who consulted within a year of their symptom recog-
nition. Inclusion of these patients in the analysis pooled
the estimates across the different cut-points of time inter-
vals (<30 days, 31-90 days, 91-180 days, 180-365 days and
>365 days) towards the highest waiting interval (>365 days),
while exclusion of these patients from the analysis pooled
the estimates towards the lowest waiting interval (<30 days).
Thus, we would not expect our estimation strategy to bias
our results in a particular direction. Second, the date of diag-
nosis was taken from the pathology report; however, this may
not reflect when the patient received the diagnosis. Third,
the interviews were conducted in a hospital setting, which
could have resulted in a social desirability bias leading to
underreporting of patient and diagnostic delays and over-
reporting of desirable behaviour such as self-breast examina-
tion. Fourth, it is possible that the long waiting period for
some of the cases may reflect indolent breast cancer cases™
or benign breast conditions. Fifth, the study was a hospital-
based study, and thus might not capture the experience of
women who solely seek care elsewhere (eg, traditional or
spiritual healers) or women who are seen only at primary
care facilities and do not get to the hospital. Lastly, our study
may be underpowered to detect a significant association for
some of the independent variables.

CONCLUSIONS

In this multicentre study, we have found that substantial
proportions of women with breast cancer in Addis Ababa
have prolonged patientand diagnostic intervals attributed
to modifiable patient and healthcare provider factors
such as poor knowledge about breast cancer, downplaying

the importance of the first breast cancer symptoms, pref-
erence of traditional and spiritual remedies, provider’s
oversight of the first symptoms and delayed referral of
women for confirmation with suggestive of breast cancer
symptoms. These underscore the need for public health
programme to increase knowledge about breast cancer
among the general population and healthcare providers
in the city in order to reduce the morbidity and mortality
associated with the disease.
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Abstract

Background

Most women with breast cancer in Ethiopia are diagnosed at an advanced stage of the dis-
ease, but the reasons for this have not been systematically investigated. This study, there-
fore, aimed to explore the main reasons for diagnosis of advanced stage breast cancer from
the perspective of patients, family members, and health care providers.

Methods

A qualitative study with in-depth interviews was conducted with 23 selected participants at
Tikur Anbessa Specialized Hospital, Oncology Clinic using a semi-structured interview
guide. These participants were 13 breast cancer patients, 5 family members, and 5 health
care providers. Data were transcribed into English, coded and analyzed using thematic
analysis.

Results

Awareness about the causes, risk; initial symptoms, early detection methods, and treatment
of breast cancer were uncommon, and misconceptions about the disease prevailed among
breast cancer patients and family members. There was a sense of hopelessness and uncer-
tainty about the effectiveness of conventional medicine amongst patients and family mem-
bers. Consequently, performing spiritual acts (using holy water) or seeking care from
traditional healers recurred amongst the interviewees. Not taking initial symptoms of breast
cancer seriously by the patients, reliance on traditional medicines, competing priorities,
financial hardship, older age, fear of diagnosis of cancer, and weak health systems (e.g.,
delay in referral and long waiting period for consultation) were noted as the main contribu-
tors to late diagnosis. In contrast, persuasion by family members and friends, higher
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educational attainment, and prior experience of neighboring women with breast cancer
were mentioned to be facilitators of early diagnosis of breast cancer.

Conclusions

The causes of late diagnosis of breast cancer in Ethiopia are multi-factorial and include indi-
vidual, cultural, and health system factors. Interventions targeting these factors could allevi-
ate the misconceptions and knowledge gap about breast cancer in the community, and
shorten waiting time between symptom recognition and diagnosis of breast cancer.

Introduction

Cancer is becoming a major public health problem in most economically developing countries,
including Ethiopia [1]. In Ethiopia, breast cancer is the most commonly diagnosed cancer and
the leading cause of cancer death in women [2], accounting for about 32% of the total cases [3]
and 19.4% of all cancer deaths [4]. Further, over two-thirds of breast cancers in Ethiopia are
diagnosed at late stages of the disease [5]. In addition to the late stage at diagnosis, access to
evidence-based treatment is limited in Ethiopia, resulting in poor survival [5, 6].

A previous systematic review conducted by Espina and his colleagues has summarized the
reasons for delayed diagnosis of breast cancer patients in Africa. The main reasons noted by
this study were low educational attainment, lack of awareness on breast cancer and its detec-
tion methods, type of initial symptoms, fear of the disease or its treatment, traditional medi-
cine use, financial difficulties, lack of access to healthcare, number and type of health care
providers contacted before diagnosis, delayed referrals or non-referrals, misdiagnosis, wrong
advice or false reassurances, and delays in obtaining diagnostic confirmation [7]. This review
was mainly based on quantitative studies, and it may not have captured information that could
be elucidated from qualitative studies through probing of participants [8]. In addition, the
studies included were all based on data obtained before 2014. Since then, various changes have
occurred within Ethiopia and Africa such as more political attention to cancer care [9], but
late stage disease presentation is still a major problem [10]. The Ethiopian National Cancer
Control Plan was drafted in 2015 for the period of 2016-2020 aimed at improving early diag-
nosis of cervical and breast cancer. For cervical cancer, the government has purchased hun-
dreds of cryotherapies to implement visual inspection with acetic acid in major hospitals in the
country. For breast cancer, the government plans to promote early detection of symptomatic
breast cancer patients and screening asymptomatic high risk women through promoting
breast self-awareness, and clinical breast examination for all women coming to health institu-
tions for other conditions [11]. In addition, the government is constructing five regional can-
cer treatment centers, subsidizing the procurement of lifesaving chemotherapy for all public
facilities, training more health professionals (oncology specialists, nurses and pharmacists),
and collaborating with different partners to build the capacity of the health care providers.

Understanding the recent specific barriers to early diagnosis that Ethiopian breast cancer
patients are facing is important for planning targeted interventions that help to mitigate pre-
mature death of women from breast cancer [12]. Initial exploration using qualitative research
methods were considered most appropriate because these methods allow for an in-depth
understanding of opinions, thoughts and feelings of respondents, and obtaining more contex-
tualized information on the barriers encountered by the respondents [13]. However, there are
few qualitative studies which used first-hand patient narratives to explore the specific barriers
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to early detection of breast cancer among breast cancer patients in Ethiopia. Dye and his col-
leagues, using mixed methods, have investigated the experiences of initial symptoms and
actions [14], patient navigation [15] and beliefs and practices [16] of breast cancer in Ethiopia.
These studies have documented that a substantial proportion of women with breast cancer
first seek care in the form of traditional medicine, waited for about one and half year before
medical consultation, and face difficulties in navigating the healthcare system for timely diag-
nosis of their cancer. However, these results were based on data collected approximately 10
years ago and were limited to the beliefs and practices of patients. Hence, the evidence from
these studies may not reflect the current causes of late diagnosis of breast cancer in the country
in view of the rising burden of the disease and changing healthcare system.

In this study, we investigated both patient and health system-related reasons for late diag-
nosis of breast cancer from the patients’, family members’, and health care providers’ perspec-
tives in Addis Ababa. The information obtained from this study will help identify gaps and
barriers to early diagnosis. It also provides fact-based material to develop “stories” that illus-
trate the compelling need of improved care.

Methods

The study was conducted at Tikur Anbessa Specialized Hospital (TASH) Oncology Center.
TASH is a teaching hospital of the College of Health Sciences of Addis Ababa University, and
tertiary referral hospital for the country. The hospital has a separate building for cancer treat-
ment (oncology clinic). This hospital was chosen because it is the referral hospital for cancer
care and hosts the only radiotherapy machine in the country.

Study design

A phenomenological study was used to explore the barriers for early diagnosis of breast cancer.
Phenomenological method is useful in studying participants’ lived experiences of a phenome-
non, which in this case is the experience of breast cancer diagnosis, from patients, family mem-
bers and health care providers’ perspective [17]. This study was conducted as a baseline to a
broader ongoing follow-up study in Addis Ababa documenting the experiences of women

with breast cancer from recognition of symptoms to diagnosis, treatment, and survivorship,
and end of life [18].

Recruitment of study participants

A total of 23 In-depth Interviews (IDI) were conducted with 13 breast cancer patients, 5 family
members, and 5 health care providers. Participants were recruited through purposeful sam-
pling [19]. Women aged 18 years and above who were diagnosed with breast cancer in 2016
and treated at the oncology clinic from March-July 2017, were included in the study. Similarly,
family members aged 18 years and above who accompanied breast cancer patients were
included in the study. Health care providers who had a minimum of bachelor degree in health
science, and have been providing care to cancer patients at the oncology clinic for more than a
year were included in the study. The sample size was determined based on information satura-
tion; recurrent patterns became evident in the participants’ narrations [20].

Interviews

Eligible participants were identified with the help of the head nurse of the oncology clinic.
After we obtained willingness to participate, an appropriate place and time for an interview
was arranged. Interviews were conducted face to face with participants individually in a private

PLOS ONE | https://doi.org/10.1371/journal.pone.0220769  August 1,2019 3/14


https://doi.org/10.1371/journal.pone.0220769

@ PLOS|ONE

Barrier to early diagnosis of breast cancer

room which was either in the cancer registry office or head nurse’s office of the oncology clinic.
The primary investigator (AG) and three public health experts who had a Master in Public
Health and experienced in qualitative research conducted the in-depth interviews. The four
interviewers (2 males and 2 females) were paired into two groups consisting one note taker
and one interviewer. None of the interviewers worked at the oncology clinic, therefore, the
interviewers likely had no direct influence on the interview responses.

A semi-structured interview guides were used to interview the three groups of respondents:
breast cancer patients, family members and health care providers. Different interview guides
were used for the three target groups (S1 File). The interview guides consisted of open-ended
questions. For instance, some of the questions asked to the breast cancer patients were: “What
is known about breast cancer in the community? Have you ever heard of breast cancer before
you recognized the first symptoms of your illness? Tell me about your experience with breast
cancer from the first symptoms recognition to diagnosis? What are the major challenges you
have faced during diagnosis? Why do breast cancer patients seek medical care late? (What
affected that), and What measures do you suggest to make sure breast cancer diagnosis hap-
pens early?” In addition to these main questions, the interview guide included probing
questions.

Interviewers guided the respondents during the interview until all of the questions listed in
the interview guide were inquired. Probing was used to inquire further explanation of the
responses of the participants. All of the interviews were audio-recorded. Field notes were
recorded during the in-depth interview to include keynotes, observable non-verbal cues of the
participants. Each of the interviews took 40 minutes on average.

Data analysis

The transferability of the findings was ensured by using person triangulation [19]: data were
collected from three groups of participants (patients, family members and health care provid-
ers) to triangulate and validate the findings. This helped to generate a more comprehensive
data. The data collectors and investigators were debriefed on a daily basis to discuss themes
and issues for exploration, and to verify saturation of information. Audio data were tran-
scribed verbatim into Microsoft Word files. All transcripts of the interviews were checked for
errors by simultaneous reading of the transcripts with the audio-recorded voices. Each tran-
script and corresponding field notes were read thoroughly to gain a sense of the respondent’s
experience as a whole. Verbatim transcripts of the data were imported into NVivo software
version 11 for computer-based data coding and reduction without compromising the central
idea. Line-by-line coding was then conducted by the primary investigator (AG). Codes were
compared based on their differences and similarities, and sorted into categories. Categories
then were grouped into themes, which were analyzed using thematic analysis [21]. Quotes that
best described the various categories and expressed what was said frequently in several groups
were chosen, and presented in italics.

Ethical considerations

The study was approved by Institution of Review Board of Addis Ababa University College of
Health Science (ref: 018/17/SPH) and participants provided fully informed consent to partici-
pate by reading a participant information sheet and signing a consent form.

All documents were kept private and confidential. All audio-recorded interviews were
reviewed by the transcriber and the principal investigator only, and each participant was iden-
tified by specific code number, rather than by name.
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Results

A total of 23 in-depth interviews were conducted with breast cancer patients, family members,
and health care providers of Tikur Anbessa Specialized Hospital Oncology clinic (Table 1).

Based on thematic analysis, the responses of the participants revealed eight common rea-
sons for late diagnosis, and three factors contributing to early diagnosis.

Reasons for late diagnosis of breast cancer

Lack of awareness about breast cancer in the community. The study participants revealed
a low level of awareness of breast cancer. Before they recognized the first breast cancer symptoms,
breast cancer-related discussions and screening were uncommon. Almost all of the breast cancer
patients had never heard of breast cancer before they sought treatment for their illness.

“Before I recognized the first symptom of my illness, I have never heard of breast cancer.
Rather, I heard women say I have pain in my breast. ..” (P08)

“... People in my community are not aware of breast cancer or they have wrong information
about cancer...” (HP04)

Disregarding or misattribution of breast cancer symptoms. The majority of the patients
noticed a painless breast lump or swelling accidentally. The painless nature of the lump made
the patients disregard its potential severity, and they usually attributed it to non-cancer illness,
mainly sun stroke, locally known as “mitch”. One breast cancer patient who initially noticed a
painless lump waited for about a year without seeking any medical care. Once she noticed her
nipple inverted, she worried and sought medical care.

“I thought it was just a disease not as severe as this. . . I thought it was caused by the smell
from the place I worked at. . . I thought it was something related with mitch . ..” (P02)

Table 1. Study participants’ characteristics and code, TASH, Oncology Clinic, Addis Ababa, Ethiopia, 2017.

Socio-demographic Breast cancer patients (P01-13) Family Members (R01-05) Health Care Providers (HP01-05)
Characteristics

Participants age* (years)

<40 7 3 -

40-50 5 1 -

>50 1 1 -
Highest level of education

Not attended school 7

Primary school (1-8") 5 1

Secondary school (9-12") 2 1

Diploma and above 1 2

BSc. Degree 1

MSc. Degree 2
Occupation

Housewife (homemaker) 2

Employed outside the home 8 3

No job 3 2

Health care providers 5

P: breast cancer patient; R: Relatives; HP: Health Care Providers BSc.: Bachelor of Science, Master of Science

“the age of health care providers is omitted to keep anonymity

https://doi.org/10.1371/journal.pone.0220769.t001
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“I noticed a small swelling in my breast. But I was not worried about it. It started to extend its
tail to my arm pit. Then I went to the health center. They told me to go to the hospital. . . I did
not trust them. I considered the disease as nothing. When I felt severe pain, I returned back to
the healthcare facility. The doctor became visibly angry at me.” (P01)

Misperceptions about breast cancer treatment and its outcomes. The study participants
noted the presence of delusions about the causes, treatment and outcomes of cancer among
the patients and their community. Amongst interviewees (patients and family members),
many had no response to the question “what do you think is the cause of breast cancer?” How-
ever, they speculated on the causes of breast cancer based on their own perspectives and their
communities. The speculated causes include sun stroke (Mitch), supernatural force as a pun-
ishment for their sins, evil eye, use of contraceptive, blunt trauma to their breast, failure to
breastfeed, poor breast care, inheritance, and climate change. “Mitch” was a recurrent specu-
lated cause of their illness, as some believe it to be related to prolonged exposure to sunlight,
especially during baking and preparing food at open field (out of the home or shelter), and
prolonged exposure to food odor during cooking.

“... Mine is caused by mitch because of excessive sun exposure. It happened when I took off
my shirt during the hottest time of the day while working as a street vendor.” (P02)

“... They (women with breast cancer) feel like they did sinful things to deserve such disease.
Some of the patients relate the disease with the things they eat and drink or smoke. ..” (HP03)

A common view amongst interviewees was that cancer is a severe, deadly and incurable dis-
ease. There was a sense of hopelessness and fear of death from cancer amongst interviewees
(patients and family members). These views were expressed mainly due to the doubt they had
on the effectiveness of the conventional treatment. Such views were prevailing in those who
were considered aware of cancer and those who had a bad experience.

“How am I going to forget about the disease? I am carrying it. . . I think that I am going to
die. . . other women also think that the disease cannot be cured and the person who has it is
just waiting to die.” (P09)

“...Itold you that people think cancer as a fatal disease . . .That was how my mom felt. She
tried to give us everything and did not even think about herself at all. She perceives as she does
not have life after the incidence.” (R03)

“... Some patients totally give up and refused to take the treatment. They preferred to go to
traditional places/ holy water. ..” (HP05)

Non-medical management of breast cancer symptoms. Performing spiritual acts (such
as using holy water) or seeking care from traditional healers was common amongst the breast
cancer patients and family members interviewed; this was commonly the primary response to
the first symptoms. Medical consultation was often only then considered if the patients did not
consider these remedies successful. It was not unusual for subjects ignore the medical advice
received, and return home to use different traditional medicines.

“... I went to a traditional healer and he provided me an ointment, which I used for about 4
months. Then there was no change with the swelling. . . I waited for more than a year without
visiting health facility . ..” (P12)
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“... There were people who completely healed by holy water. .. While I was in the hospital,
one of my relatives advised me not to get breast surgery and rather to go to a traditional healer
(Name). But I refused her advice . ..” (P06)

“... There is traditional medicine even in Addis Ababa (capital city). ... They insert some-
thing to the affected breast using syringe. They say that the medicine will get rid of the cancer
from the breast . ..” (P02)

Fear of cancer diagnosis. Though issues related to fear of diagnosis were not particularly
prominent in the interviewees, few reported fearing the confirmation of their diagnosis. This
fear was mainly attributed to what the participants had heard in the community about the
severity of cancer. A common view among interviewees was that in their community the word
cancer is dreaded as incurable and fatal, and that cancer is difficult to talk about because of this
perception.

“I do not know. When I recognized my first symptoms, I thought I will die of the disease im-
mediately if it turns out to be cancer. I was afraid of going to the health facility . .. I lost my
hope because in the community, cancer is known as an incurable disease. It is called a killer.”
(P02)

Almost all of the in-depth interviewees (patients and family members) revealed that confir-
mation of breast cancer was a shocking and scaring news for the clients and their families.
This was due to low suspicion of breast symptoms as a sign of cancer, perceived seriousness of
cancer, uncertainty about effectiveness of conventional treatments, and changes in body image
after surgical removal of breast cancer. The interviewees explained their feelings on mastec-
tomy as follow:

“Oh, my God, I felt many things, having a breast removal at old age . . . I had no pain at all. I
felt why I have to go through breast removal at this age. I should die and get buried with dig-
nity. I felt very sad.” (P13)

“... They say that it is shameful if someone hears about it . . . A person should die with full
body parts, but part of the body will be lost due to the breast removal.” (R03)

“... He (physician) told me that he has to cut out my whole breast; and I was shocked and
cried.” (P06)

Competing priorities. Multiple interviewees responded that family responsibilities, such
as looking after children, and the inability to take time off from work were their reasons to pay
little attention to their first symptoms, usually a painless lump, of the breast illness.

“... We have children who should go to the school; we need to prepare food. .. We have a lot
of work. .. You cannot leave them and run to the health facility.” (P05)

Financial insecurity. The cost of transportation, investigation and treatment was also
mentioned as a reason for late diagnosis. There were patients who reported returning home
after being referred to a higher health facility for financial reasons, while others reported sell-
ing their property or borrowing money to get medical care.

“... Iwent to the health center. They told me to go to the hospital, but I did not have money to
go to the hospital. Instead, I went to my home and stayed for months.” (P01)
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“... We had no money. We were forced to sell our cattle and our crops to cover the medical
cost...” (P05)

... I1thought the cost of diagnosis was cheap, but it cost me 7500 birrs . .. I borrowed money
from different sources as I did not want to see my wife die.” (R01)

Health system-related barriers. Physicians misunderstanding of the first symptoms (tell-
ing patients not to worry about their symptoms), inappropriate reassurance as the lump is
benign without biopsy, long waiting times to receive diagnostic confirmation, few diagnostic
centers, patient load, and poor provider-patient communication and counseling were all
reported as reasons for late diagnosis of breast cancer.

“... I noticed something a small lump on my breast . .. I woke up in the morning and went to
my doctor. He told me it could be a tumor. I asked him if it could be a cancer because I heard
about it on TV. He told me it is not a cancer.” (P07)

“... There is long waiting time to get treatment. As a result, many people are at higher risk of
death ...” (HPO1)

Facilitators of early diagnosis of breast cancer

Persuasion by family members and friends. We found that family members and friends
had a positive impact on the decision of patients to seek medical care.

“... The influence of my friend working in the hospital made me seek medical care . .. Had
she did not push me, I would not have sought medical care. . ..” (P06)

Prior knowledge of someone with breast cancer. Knowing someone who was treated for
breast cancer was reported to be a facilitator of early medical consultations.

“... I know a mother who was treated for breast cancer. When I felt lump in my breast, I was
shocked and immediately went to the hospital ...” (P04)

The literacy level of the women. Interviewees felt that women at a younger age with
higher literacy level were more likely to be early health care seekers compared to older or less
literate women. These views expressed mainly in relation to the role of education on women’s
interpretation of the first symptoms of breast cancer and decision to seek medical care.

“Younger women are better in seeking care. Older women did know nothing. ..” (P08)

“Those who are educated are more likely to seek care earlier. . . It is due to lack of knowl-
edge...” (P05)

Participants’ suggestions to mitigate late diagnosis

In all cases, the informants suggested public health campaigns and programs to enhance
awareness about breast cancer symptoms, signs, and benefit of early identification and treat-
ment as an approach to mitigate the rising burden of the disease in the country. Involving
breast cancer survivors in breast health education as community educators was also suggested.

“... We should use breast cancer survivors to educate the community that cancer can be
cured if patients seek medical care as soon as they noticed the symptoms. . . I can teach the
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community about what I experienced with the breast cancer. I do not think any one of the
breast cancer survivors will disagree to educate the community and save the lives of other
women.” (P03)

The participants emphasized the importance of regular breast self-examination and seeking
medical attention immediately following recognition of abnormal breast symptoms. The par-
ticipants also suggested that interventions by the healthcare system to establish and expand
counseling services, to reduce waiting times for diagnosis and treatment (expand diagnostic
and treatment centers), and to mitigate the financial burden of cancer in patients and family
members.

“... The burden of the disease is increasing; most of the services, however, are given in Tikur
Anbessa Specialized Hospital only. Therefore, the government should open more facilities pro-
viding such services and strengthen follow-up of patients.” (P06)

Discussion

This study explored both patient-related and healthcare system-related reasons for late diagno-
sis of breast cancer from patients’, family members’, and health care providers’ perspectives.
Information on breast cancer risk factors, methods of early detection, initial symptoms, and its
treatments are important for encouraging women to seek medical care immediately after rec-
ognition of the first symptoms [22, 23]. Our study, however, revealed a poor community
awareness and common misperceptions about breast cancer, with little recognition of suscep-
tibility or the benefits of early care seeking after symptom recognition. Because of poor knowl-
edge about breast cancer, women are less likely to perceive the disease as severe and seek
medical care if they are not acutely sick [24]. As a painless lump is the common initial presen-
tation of breast cancer, many women disregarded the clinical importance of the first symp-
toms. Family responsibilities and inability to take time off from work increased the risk of
disregarding the severity of the first symptoms. In accordance with these results, previous stud-
ies [25, 26] have demonstrated that women’s family engagements and job commitment are an
important contributor to late/delayed medical consultation.

Moreover, it was rare to suspect cancer as a cause of the first symptoms of their breast ill-
ness. Most of the time the first symptoms of breast cancer were misinterpreted as resulting
from non-cancer illnesses such as sun stroke, locally termed “mitch”. In Ethiopia, “mitch” is a
local and common terminology used to explain a wide range of nonspecific illnesses in the
community [27, 28]. Such beliefs triggered women to delay medical consultation while practic-
ing different home remedies, spiritual acts and traditional medicines intended to treat the per-
ceived cause of their illness, “mitch”. The misattribution of the symptoms is related to the
women’s low perceived susceptibility to breast cancer, and poor awareness of the initial symp-
toms of breast cancer [29]. Similar to our findings, a previous quantitative study conducted in
Addis Ababa found that more than half of women had poor knowledge about breast cancer
[30]. Thus, increasing awareness of the signs and symptoms of breast cancer in the community
could help to minimize such negligence and misattribution of the first symptoms of breast
cancer.

Contrary to the misinterpretations of the symptoms, an initial suspicion of cancer deters
women from seeking medical care immediately after they recognize the symptoms. This is
mainly due to the view in the community that cancer is a deadly disease, and incurable with
the existing conventional treatment in the country. Similar perceptions were noted in other
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studies from Ethiopia [16, 31], India [23], and Iran [26], and studies have reported women
refraining from visiting health facility for fear of a confirmed cancer diagnosis [26, 31, 32].
This finding suggests that educating the community about the benefits of early diagnosis and
treatment initiation could help to correct the misperceptions and improve health-seeking
behavior of women with symptoms suggestive of cancer [33].

Previous studies in Ethiopia have documented that a significant number of people prefer
visiting traditional healers before seeking medical care [24, 34]. Similarly, our study revealed
that use of traditional medicine was common and the main cause of late diagnosis. For some
of the breast cancer patients, seeking medical care was their second option, and only after tra-
ditional medicine failed to provide hope of a cure. Such practices have also been noted in other
studies [34-36]. Together with late recognition of the first symptoms, the time elapsed on
using traditional medicine could further advance stage of the disease and complicate its treat-
ment outcomes. Therefore, involvement and working with traditional healers to create aware-
ness about the symptoms of breast cancer and benefit of early diagnosis could benefit the
women who visited the traditional healers for the complaint of breast abnormality.

The affordability of medical care [24] and quality of the health service [23, 37] determine
the health care utilization of women who decide to seek care. Shortcomings in either of these
could affect a woman’s decision to seek care from the health facilities or push them to seek
care from traditional healers [31]. In our study, health system-related factors such as access to
healthcare, physicians misunderstanding of the first symptoms, inappropriate reassurance of
lump as a benign disease without biopsy, and poor counseling of patients presenting with
signs and symptoms suggestive of breast cancer were noted as contributor to late diagnosis.
Previous literatures have also revealed that health care providers’ failure to appraise the first
symptoms of breast cancer appropriately, and misdiagnosis contributed to delayed diagnosis
and disease advancement [26, 32, 38]. This may call the need for training primary health care
providers [39, 40] to recognize the first symptoms of breast cancer, and increase the suspicion
of breast cancer at first contact. Moreover, breast cancer patients need appropriate advice and
discussion on their problem, its consequences and treatment decisions [41]. Most of the breast
cancer patients were not ready to accept the diagnosis of their disease as cancer. Often, women
became emotionally disturbed at the time of confirmation because of their low suspicion of
being diagnosed with breast cancer, perceived fatality of cancer, uncertainty with the effective-
ness of the conventional treatment, and fear of losing their breast through surgical treatment.

In contrast to the above barriers, the persuasion by family members and friends was found
to be a facilitator for patients to seek medical consultations after they recognized breast cancer
symptoms and to make the decision to undergo surgical treatment. This finding has also been
documented in a previous study conducted among breast cancer patients and proxies in the
same study area (Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia) [14].

Early detection is the primary strategy for preventing premature death from breast cancer.
Hence, interventions targeted at alleviating the above modifiable barriers [23] must be estab-
lished in Ethiopia to diagnosis breast cancer at earlier stages. In settings, like Ethiopia, with no
breast cancer screening service, early detection is mainly dependent on woman’s knowledge
on breast cancer [12], performing regular breast self-examination and immediate medical con-
sultations after recognition of breast abnormalities [42, 43], and immediate health care provid-
ers’ referral for confirmation [44]. Our study participants also emphasized the importance of
breast self-examination, early medical care seeking, awareness creation and cancer pathology
center expansion to improve early detection. Moreover, the study participants emphasized the
importance of using breast cancer survivors as community educators to enhance community
awareness of breast cancer. Though the effectiveness of this approach has not been investigated
in our country, engaging breast cancer survivors as breast health educators [45-47] has led to
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significant improvement in the knowledge and prevention of breast cancer morbidity and
mortality.

Our study included different groups of participants, which helped us to triangulate our
findings and examine the reasons of late diagnosis from different perspectives. We attempted
to interview recently diagnosed patients, however, recall of past events with a foresight of expe-
rience may unconsciously make the stories of these women biased and inaccurate in explain-
ing their experience.

Conclusions

The reasons for the late diagnosis of breast cancer among women in Ethiopia are multi-facto-
rial and include individual, cultural, and health system factors. Interventions targeting these
factors could alleviate the misconceptions and knowledge gap about breast cancer in the com-
munity, and shorten waiting time between symptom recognition and diagnosis of breast
cancer.
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Abstract

Purpose Stage at diagnosis is a key determinant of breast cancer prognosis. In this study, we characterize stage at diagnosis
and determine factors associated with advanced stage at diagnosis among women diagnosed with invasive breast cancer in
Addis Ababa, capital city of Ethiopia.

Methods Stage information was collected from medical records of 441 women with invasive breast cancer seen in seven
major health facilities in Addis Ababa, from January 2017 to June 2018; these seven facilities capture 90% of all incident
breast cancer cases in the city. We used multivariable Poisson regression model with robust variance to determine factors
associated with advanced stage at diagnosis.

Results The predominant tumor histology was ductal carcinoma (83.7%). More than half of the tumors’ grade was moderately
or poorly differentiated. The median tumor size at presentation was 4 cm. Sixty-four percent of the patients were diagnosed at
advanced stage of the disease (44% stage III and 20% stage IV), with 36% of the patients diagnosed at early-stage (5% stage
I and 31% stage II). The prevalence of advanced stage disease was significantly higher among women who used traditional
medicine before diagnostic confirmation (adjusted prevalence ratio [aPR]=1.31; p=0.001), had patient delay of > 3 months
(aPR=1.16; p=0.042) and diagnosis delay of >2 months (aPR=1.24; p=0.004). But it was lower among women who had
history of breast self-examination (aPR=0.77; p=0.021).

Conclusions Advanced stage at diagnosis of breast cancer among women in Addis Ababa is strongly associated with use of
traditional medicine and with prolonged time interval between symptom recognition and disease confirmation. Community-
and health systems-level interventions are needed to enhance knowledge about breast cancer and facilitate timely diagnoses.

Keywords Stage at diagnosis - Breast neoplasms - Delay - Ethiopia

Introduction

Breast cancer is the most commonly diagnosed cancer and

. . . . . the leading cause of cancer death in women worldwide,
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occurred in 2018 [1]. Similarly, breast cancer is the most
frequently diagnosed cancer and the leading cause of can-
cer death in women in Ethiopia, with an estimated 15,244
newly diagnosed cases and 8159 deaths in 2018 [2]. These
numbers are expected to substantially increase because of
the aging and growth of the population, as well as changes
in reproductive factors. The fertility rate in Addis Ababa, the
capital city of Ethiopia, is now less than two live births per
woman [3], comparable to those from European countries.
Survival after diagnosis of breast cancer is poor in Ethiopia
[4, 5] because of late-stage at diagnosis [4, 6] and limited
access to standard treatments [7].

In settings like Ethiopia with no national or regional
breast cancer early detection program, early-stage diagno-
sis could be achieved by shortening the time intervals from
breast symptoms recognition to diagnosis of symptomatic
breast cancer patients [8—10]. These intervals include patient
interval (time interval in seeking medical care after recogni-
tion of first breast cancer symptoms) and diagnostic inter-
val (time interval between initial medical consultation and
diagnostic confirmation) [11, 12]. The association between
patient or diagnostic interval and stage at diagnosis is not
consistently demonstrated across studies [8, 10, 13, 14].
Also, to our knowledge, no previous study examined the
distribution of stage at diagnosis and factors associated with
advanced stage at diagnosis for breast cancer in Ethiopia.
In this study, we examined the stage distribution of breast
cancer among women and factors associated with advanced
stage at diagnosis based on newly diagnosed breast cancer
patients seen in seven major health facilities, capturing 90%
of breast cancer cases recorded in Addis Ababa population-
based cancer registry.

Methods

Data for this study were obtained from an ongoing follow-up
study in Addis Ababa [15] documenting the experience of
441 women diagnosed with invasive breast cancer, from rec-
ognition of symptoms to diagnosis, treatment, and survivor-
ship and end of life. Study details are described elsewhere
[16]. Briefly, study participants were recruited from January
1,2017 to June 30, 2018 consecutively from 7 major health
facilities in Addis Ababa. Participants were 18 years and
above, residents of Addis Ababa (residing in Addis Ababa
for at least 6 months before diagnosis), and non-recurrent
cases of breast cancer. The seven major health facilities cap-
ture 90% of breast cancer cases recorded in the Addis Ababa
population-based cancer registry, which was established in
2011 [17] and is a member of the Africa Cancer Registry
Network.

Stage at diagnosis, the primary outcome of this study, was
abstracted from patient medical charts and classified into

@ Springer

clinical stage I, II, III, and IV according to clinical charac-
teristics (physical examinations, ultrasound, chest X-ray, CT-
Scan, and magnetic resonance imaging) because of lack of
information on tumor characteristics from pathology reports
[18]. Stages were further grouped into early stages (I and IT)
and advanced stages (III and IV) [14, 19]. Also abstracted
from medical charts were date of histopathologic confirma-
tion, histologic tumor type, grade, hormone receptor status,
human epidermal growth factor 2, surgical margin involve-
ment, lymphovascular invasion, and tumor size.

A face to face structured interviewer-administered ques-
tionnaire was applied to study participants during study
recruitment to obtain information on exposure variables,
including age at diagnosis, marital status, education status,
job, family monthly income, source of medical expenses,
ever practiced breast self-examination before symptoms
recognition, types of symptoms first recognized, types of
health facility first consulted, number of health facilities
visited before diagnosis, traditional medicine use before
confirmation, and date of first symptom(s) recognition. If
participants, however, were unable to recall the exact date of
first symptom(s) recognition, they were asked to provide the
month, or the year (“was it at the beginning, middle, or end
of the year?””). For those who remembered only the month,
the date was estimated as the 15th day of that month. If the
participants remembered only the beginning, middle or end
of the year, the estimated date was assigned as the 15th of
February, June 15, or October 15 of that year, respectively.
For those who were only able to provide the year, the esti-
mated date was June 30th of that year.

The time intervals experienced from symptom recogni-
tion to diagnostic confirmation were categorized as patient
interval (from the date of first recognition of symptoms to
the date of first clinical presentation) or diagnostic interval
(from the date of first clinical presentation to the date of
pathologic confirmation) [11]. This classification, however,
ignores the complex interaction between patient, societal,
and health system factors that contribute to both types of
delay [20]. For example, patient-related factors such as
belief in traditional medicine, fear of cancer diagnosis and
treatment, refusal of breast removal, inability to take time
off from work, and financial barriers could contribute to both
patient and diagnostic intervals [16]. Therefore, we also cal-
culated total time interval, the time interval from date of first
symptom recognition to date of pathologic confirmation [21,
22]. Patient, diagnostic, and total time intervals were con-
sidered delayed if the intervals were > 3 months, > 2 months,
and > 6 months, respectively.

Statistical analysis

The primary outcome, stage at diagnosis, was dichotomized
into a binary outcome variable indicating early-stage coded
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as “0” and advanced stage coded as “1”. In cross-sectional
studies with binary outcomes, logistic regression is com-
monly used to estimate odds ratio (OR) as a measure of asso-
ciation equivalent to the relative risk (RR). However, when
the outcome is common (> 10%), the OR overestimates the
RR and makes interpretation of findings difficult. In such
cases, prevalence ratio (PR) is a recommended measure of
association [23, 24]. Poisson regression with robust vari-
ance rather than logistic regression helps to directly estimate
PR and facilitate the interpretation of results as prevalence
ratios rather than ORs [25]. Factors that were associated
with advanced stage at diagnosis in the bivariate analysis at
p-value <0.25 [26] were retained in the multivariable analy-
sis and adjusted prevalence ratio (aPR) reported. Statistical
significance was declared at p-value <0.05, two-sided. In a
supplementary analysis, we similarly examined factors asso-
ciated with early-stage diagnosis as early-stage diagnosis is
also common. The final analysis was based on 406 patients
with known stage information.

Results

The socio-demographic characteristics of the study partici-
pants have been previously described [16]. The mean (stand-
ard deviation) age at diagnosis was 44.4 (12.2) years.

Table 1 describes tumor characteristics. The majority
(83.7%) of the cases were ductal carcinoma. Among the 48
patients with known hormone receptor status, 33 (68.8%)
were hormone receptor-positive (ER- and/or PR-positive),
ten patients had triple-negative breast tumor. Tumor grade
was poorly differentiated for one-fifth of the patients. Taking
the largest dimension of the tumor, the median (interquartile
range) tumor size at presentation was 4 (3 to 6) centimeters.
Two-thirds of the patients (64.3%; 95% CI 59.5%, 68.8%)
were diagnosed at advanced stages (III and IV) of their dis-
ease, with nearly one-third (30.7%) metastasized, primarily
to liver, lung and bone. Only 13.1% of the patients were
diagnosed at stage I (Table 1).

Factors associated with advanced stage at diagnosis

In the multivariable analysis, the prevalence of advanced
stage at diagnosis was significantly higher among women
who used traditional medicine before diagnostic confirma-
tion (aPR=1.29; p=0.002). In contrast, the prevalence
of advanced stage at diagnosis was lower among women
who practiced breast self-examination before symptom rec-
ognition (51.1%) compared to those who did not (67.9%)
(aPR=0.77; p=0.021) (Table 2).

In the adjusted model, both patient delay of >3 months
(aPR=1.16; p=0.042) and diagnosis delay of >2 months
(aPR=1.24; p=0.004) were statistically significantly

associated with higher prevalence of advanced stage at
diagnosis (Table 2). Also, delay > 6 months in diagnostic
confirmation from date of first symptom(s) was significantly
associated with higher prevalence of advanced stage diagno-
sis compared to those who received diagnostic confirmation
within 3 months from date of recognition of first symptoms
(71.2% vs 51.6%, aPR =1.35; p=0.002) (Table 3). In a sen-
sitivity analysis, exclusion of patients who did not remember
the day or month of first symptom recognition did not alter
the findings on the association between delays and advanced
stage at diagnosis (data not shown). In a supplementary
analysis, factors associated with early-stage at diagnosis
were similar to those of advanced stage at diagnosis, and as
expected in the opposite directions (Supplementary Table 1).

Discussions

In this study of female breast cancer in Addis Ababa city, we
found a high prevalence of advanced stage diagnoses. Sixty-
four percent of the patients were diagnosed at advanced
stage of their disease, with 19.7% metastatic disease at initial
presentation. Use of traditional medicine before diagnosis,
patient delay of >3 months following date of recognition
of breast symptom, and diagnosis delay of >?2 months fol-
lowing date of medical consultation for breast symptom
were significantly associated with increased prevalence of
advanced stage at diagnosis. In contrast, practicing breast
self-examination before symptom recognition was associated
with decreased prevalence of advanced stage at diagnosis.
The factors associated with early-stage at diagnosis were
the same as those of advanced stage at diagnosis, except the
directions of the associations were reversed.

In our study, the prevalence of advanced stage at diag-
nosis as expected was significantly lower than that found in
the rural part of Ethiopia (85%) [27] and slightly higher than
that seen in a study conducted in one private clinic in Addis
Ababa (55%) [28]. The variation could be due to differences
in the study participants’ socio-economic status and access
to health information and health facilities. Our estimate was
generally comparable with population-based estimate for
sub-Saharan Africa (64.9%) [19] but as expected signifi-
cantly higher than those from countries outside of sub-Saha-
ran Africa such as Iran (36.2%) [22] and USA (26.6%) [29].

Stage at diagnosis is an important independent factor
determining the choice of treatment, health-related quality
of life, and survival [30] for breast cancer. Women diagnosed
at advanced stage of the disease usually receive palliative
therapy and have poorer prognosis than those diagnosed at
early-stage [31]. For instance, Maajani et al. reported that
5-year survival was nearly threefold lower among women
diagnosed at stage IV (32.0%) compared to those diagnosed
at stage I (86.0%) [30]. In addition, late-stage tumors are
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Table 1 Tumor characteristics

. Characteristics Frequency Percentage
of women with breast cancer
diagposed fron} 2017 to 2'018 Histological tumor type
éld;ifog)baba city, Ethiopia Ductal 340 83.7
Lobular 13 32
Mixed 16 4.0
Others 36 8.9
Not specified 1 0.2
Receptor status specified
Yes 48 11.8
No 357 88.2
Hormone receptor status (n=48)
ER and PR-positive 20 41.7
ER-positive and PR-negative 9 18.7
PR-positive and ER-negative 8.3
ER and PR-negative 15 31.3
Human epidermal growth factor 2 status (n=35)
Positive 8 229
Negative 26 74.3
Equivocal 1 2.8
Histological grade
Well-differentiated (Grade 1) 52 12.8
Moderately differentiated (Grade 2) 123 30.3
Poorly differentiated (Grade 3) 82 20.2
Not specified 149 36.7
Surgical margin status (n=308)*
Negative 205 66.6
Positive 48 15.6
Not specified 55 17.8
Lymphovascular invasion (n=308)*
Negative 27 8.8
Positive 30 9.7
Not specified 251 81.5
Tumor size at presentation (in greatest dimension)
<2cm 44 10.8
>2-5cm 165 40.6
>5cm 100 24.6
Not specified 97 23.9
Group stage at diagnosis
I 19 4.7
1I 126 31.0
1 181 44.6
v 80 19.7

“Results shown only for patients with documentation of stage <III and surgery in the pathology report or

medical chart of the patients

ER Estrogen receptor, PR progesterone receptor, HER2 human epidermal growth factor 2

more difficult and costly to treat than early-stage tumors
[32]. The morbidity and mortality and the associated eco-
nomic burden of advanced stage at diagnosis are more
prominent in sub-Saharan African countries because of
limited early detection services and treatment centers [30].

@ Springer

Similar to other sub-Saharan African countries, in Ethiopia,
advanced stage at diagnosis of breast cancer contributes to
poor health-related quality of life [33], and associated with
poor survival [5, 6, 12] and increased burden on the existing
limited cancer treatment centers in the country [7, 34]. Thus,
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Table 2 Factors associated with advanced stage (III and IV) at diagnosis among women with breast cancer diagnosed from 2017 to 2018 Addis
Ababa city, Ethiopia

Patient characteristics Advanced stage at diagnosis Unadjusted Adjusted
No Yes PR (95% CI) p-value aPR (95% CI) p-value

Age at diagnosis NI

<40 64 (36.8%) 110 (63.2%) Ref

40-59 58 (34.1%) 112 (65.9%) 1.04 (0.89, 1.22) 0.606

>60 23 (37.1%) 39 (62.9%) 0.99 (0.79, 1.24) 0.965
Women’s education NI

Not attended school 28 (34.6%) 53 (65.4%) 1.08 (0.85, 1.35) 0.521

Primary school 36 (35.0%) 67 (65.0%) 1.07 (0.86, 1.33) 0.534

Secondary school 46 (34.6%) 87 (65.4%) 1.07 (0.87, 1.32) 0.479

Diploma and above 35(39.3%) 54 (60.7%) Ref
Marital status

Married 89 (37.9%) 146 (62.1%) 0.92 (0.79, 1.06) 0.283 NI

Single, widowed or divorced 56 (32.7%) 115 (67.3%) Ref
Had outdoor job NI

No 75 (33.3%) 150 (66.7%) Ref

Yes 70 (38.7%) 111 (61.3%) 0.92 (0.79, 1.07) 0.270
Family monthly income

<61.0* 38 (31.2%) 84 (68.8%) 1.15(0.94, 1.41) 0.172 1.05 (0.85, 1.30) 0.648

61.0-194.0° 68 (36.4%) 119 (63.6%) 1.06 (0.87, 1.29) 0.534 1.00 (0.83, 1.22) 0.933

>194.0°% 39 (40.2%) 58 (59.8%) Ref Ref
Source of medical expenses NI

Out of pocket 104 (36.2%) 183 (63.8%) 0.91 (0.67, 1.23) 0.542

Free medical care 35 (33.3%) 64 (64.7%) 0.92 (0.67, 1.27) 0.628

Health insurance 6 (30.0%) 14 (70.0%) Ref
Practiced BSE*

No 102 (32.1%) 216 (67.9%) Ref Ref

Yes 43 (48.9%) 45 (51.1%) 0.75 (0.60, 0.93) 0.011 0.77 (0.63, 0.96) 0.021%*
Breast pain as first symptom NI

No 132 (36.2%) 233 (63.8%) Ref

Yes 13 (31.7%) 28 (68.3%) 1.07 (0.86, 1.34) 0.552
Painless lump as first symptom

No 26 (30.6%) 59 (69.4%) Ref

Yes 119 (37.1%) 202 (62.9%) 0.90 (0.77, 1.07) 0.242 0.87 (0.74, 1.02) 0.088
Traditional medicine use®

No 77 (46.9%) 87 (53.1%) Ref Ref

Yes 68 (28.1%) 174 (71.9%) 1.35 (1.15, 1.59) 0.000 1.29 (1.10, 1.52) 0.001*
Patient delay (> 3 months)

No 106 (39.9%) 160 (60.1%) Ref Ref

Yes 39 (27.9%) 101 (72.1%) 1.19 (1.04, 1.38) 0.012 1.16 (1.00, 1.34) 0.042%*
Diagnosis delay (>2 months)

No 80 (43.5%) 104 (56.5%) Ref Ref

Yes 65 (29.3%) 157 (70.7%) 1.25 (1.07, 1.45) 0.004 1.24 (1.07, 1.43) 0.004*
First medical consultation

Public health center 51 (35.2%) 94 (64.8%) 1.06 (0.89, 1.26) 0.468 0.96 (0.80, 1.16) 0.670

Public hospital 29 (30.5%) 66 (69.5%) 1.14 (0.95, 1.37) 0.151 1.05 (0.88, 1.26) 0.565

Private hospital/clinic 65 (39.2%) 101 (60.8%) Ref Ref
Number of health facilities visited NI

before diagnosis

<3 112 (36.5%) 195 (63.5%) Ref

>4 33(33.3%) 66 (66.7%) 1.05 (0.89, 1.23) 0.561

aPR adjusted prevalence ratio, BSE breast self-examination, NI not included in the multivariable model

$US dollar, *significant factors
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Table 2 (continued)

“Before symptom recognition; "before diagnostic confirmation

Table 3 Association between total delay (symptom duration) and advanced stage (III and IV) at diagnosis among women with breast cancer

diagnosed from 2017 to 2018 Addis Ababa city, Ethiopia

Patient characteristics Advanced stage at diagnosis Unadjusted Adjusted*
No Yes PR (95% CI) p-value aPR (95% CI) p-value
Total delay (symptom duration)
<3 months 62 (48.4%) 66 (51.6%) Ref Ref
3—-6 months 26 (35.1%) 48 (64.9%) 1.26 (0.99, 1.59) 0.058 1.23 (0.97, 1.56) 0.075
> 6 months 57 (27.9%) 147 (72.1%) 1.40 (1.15, 1.68) 0.001 1.35(1.12, 1.63) 0.002

*Adjusted to the variables in Table 2

downstaging of breast cancer in Ethiopia and other resource-
limited settings helps not only cancer patients and their fam-
ilies but also governments by decreasing costs associated
with morbidity, premature mortality, and productivity loss.

Downstaging of breast cancer could be achieved through
implementation of interventions to reduce known risk fac-
tors such as knowledge deficits [35], traditional medicine
use [36], and being uninsured [37]. We found that traditional
medicine use before diagnosis was statistically significantly
associated with advanced stage at diagnosis. According
to different pocket studies, the prevalence of traditional
medicine use in Ethiopia ranged from 61 to 71% [38, 39].
Another study conducted in Addis Ababa, the capital city of
Ethiopia, documented that cancer patients were among the
most common visitors to traditional healers in the city [40].
Reasons for use of traditional medicine include difficulties
in accessibility and affordability of modern medicine, dis-
satisfaction with modern medicine, and the acceptability of
traditional medicine in their community [39, 40]. The time
elapsed while practicing traditional medicine may have con-
tributed to the progression of the disease before diagnosis.
Akhtar et al. reported that women in Bangladesh on average
waited 3 months using traditional medicines before making
medical consultation and there was a positive correlation
between traditional medicine use and delayed diagnosis
[36]. Therefore, there is a need to involve traditional healers
in breast health education to reduce diagnostic delay and
promote early detection and downstaging of the disease in
Ethiopia and other economically developing countries.

Our findings of statistically significant higher prevalence
of advanced stage at diagnosis among women who had
patient and diagnosis delays are consistent with previous
reports [8, 21, 22]. The association of diagnosis delay with
advanced stage at diagnosis was more overt than patient
delay. Reasons for delayed diagnosis include both provider
and patient factors such as misdiagnosis, false-negative labo-
ratory results, traditional medicine use, fear of diagnosis, and

@ Springer

financial barriers [16]. Therefore, interventions to improve
patient and provider knowledge about breast cancer in the
country may shorten delays in diagnostic confirmation.

We found that women who had practiced breast self-
examination before symptom recognition had lower preva-
lence of advanced stage at diagnosis. Women who practiced
breast self-examination are likely to be more knowledgeable
about breast cancer and to seek care earlier than their coun-
terparts. Moreover, previous studies in Ethiopia and other
parts of Africa reported significant association between
breast cancer knowledge before symptom recognition and
advanced stage at diagnosis [16, 21, 41-44].

Breast cancer in Addis Ababa has significant public
health and societal implications given the majority of the
cases are diagnosed at advanced stage, and half of the cases
occur in women aged 41 or lower when they are raising chil-
dren and supporting other family members. The proportion
of patients diagnosed with advanced stage disease is likely
to be considerably higher in other parts of the country than
in Addis Ababa as health literacy level and access to health
are inferior. For instance, Deressa et al. [27] found that 85%
of women with breast cancer in Northern Ethiopia diagnosed
at advanced stage compared to 64.3% in Addis Ababa.

Our findings of the association between advanced stage
diagnosis and traditional medicine use before diagnostic
confirmation, patient delay, and diagnosis delay in Addis
Ababa suggest that late-stage diagnosis in the city may be
downstaged by enhancing public awareness about breast
cancer signs and symptoms and the importance of regular
breast self-examination for breast abnormalities through
public campaigns and programs for breast cancer. There is
also a need for implementing continuing education on breast
health for front-line health workers for prompt referral of
women with breast abnormalities for timely diagnostic con-
firmation [45].

The strength of our study is the use of population-based
data to examine the association between advanced stage at
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diagnosis of breast cancer with patient and diagnostic delay
in African setting. Our study has several limitations, how-
ever. First, the proportion of late-stage at diagnosis was com-
puted from those with known stage and those who sought
medical care. However, stage at diagnosis was missing for
only 35 patients (7.9%), and there was no significant differ-
ence in the socio-demographic and clinical characteristics
between patients with known and unknown stage. Second,
our analysis was based on clinical staging rather than patho-
logic staging because nodal status in pathology report was
missing for the majority of patients [18]. Clinical staging,
however, likely provides a good approximation of pathologi-
cal staging in Ethiopian settings as most patients are diag-
nosed at advanced stage of the disease [46]. Third, dates of
first symptom recognition and of first medical consultation
may have introduced recall bias but they are unlikely to dif-
fer by stage at diagnosis. Further, the associations between
advanced stage at diagnosis and patient delay and diagnos-
tic delay remained unchanged when women who did not
remember the exact day or month of first symptom(s) rec-
ognition excluded from analysis.

Conclusions

About two-thirds of women with breast cancer in Addis
Ababa, the capital city of Ethiopia, were diagnosed with
advanced stage disease, which was strongly associated with
breast self-examination, with traditional medicine use, with
patient delay and diagnosis delay. These findings underscore
the need to enhance community and healthcare provider
awareness about the importance of early presentation follow-
ing breast symptoms and prompt referral following medical
consultation for suspicious breast abnormalities.
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Abstract

Background: There are limited data on the association between delay in breast cancer diagnosis
following breast symptoms recognition and survival, particularly in Africa. Herein, we examined
whether delay in breast cancer diagnosis is associated with overall survival among women in
Addis Ababa, Ethiopia.

Methods: A total of 441 women diagnosed with breast cancer from 01 January 2017 to 30 June
2018 in Addis Ababa were followed for survival to the end of 2019. Survival rates were estimated
using Kaplan Meier. The association between delay in diagnosis (>3 months following symptoms
recognition) and overall survival was computed using multivariable Cox regression model

adjusting for demographic and clinical factors.

Results: During a median follow-up period of 25.1 months, two-year overall survival rate was
73.5% (95% CI: 68.0%, 78.2%) in women with diagnosis delay compared to 79.1% (95% CI:
71.2%, 85.1%) in those women without diagnosis delay. In the multivariable Cox regression
model, the risk of death was 87% higher (HR=1.87, 95% CI [1.15, 3.03]) in women with
compared without diagnosis delay. Also, women diagnosed at stage | had a 2-years survival of
100% in contrast to 26.7% at stage IV. The risk of death was significantly higher among women
diagnosed with advanced-stages (HR=3.32, 95% CI [1.81, 6.10]).

Conclusions: Only 3 in 4 women with breast cancer in Addis Ababa survived 2 years following
their diagnosis. Delay in diagnostic confirmation of breast cancer following recognition of breast
symptoms was negatively associated with overall survival in Addis Ababa, Ethiopia,
underscoring the need to increase awareness about the importance of prompt presentation for
clinical evaluation and referral for diagnostic confirmation to mitigate the undue high burden of

the disease in the country and other parts of Africa.

Keywords: Breast Cancer, Neoplasm, Carcinoma, Delay, survival, Addis Ababa, Ethiopia



Introduction

Breast cancer is the most commonly diagnosed cancer and the leading cause of cancer death in
women in most parts of the world [1-6]. The survival rate is lower in resource-limited countries
like sub-Saharan Africa than in developed countries [7] because of lack of early detection or
screening strategy, detection of the disease at a late stage, limited treatment options, and
molecular and genetic characteristics of the tumor [2, 3, 7-11]. In Ethiopia, nearly half of the
women with breast cancer (47.0%) died within two years of diagnosis [8]. Most breast cancer
deaths are occurring at a young age [8] when women are raising a family and supporting other

family members.

The association between delayed diagnosis following symptom recognition and survival of
women with breast cancer is not consistently demonstrated [9-15]. For instance, these studies
assessed the effect of either patient or diagnostic interval on survival. However, the interval from
symptom recognition to diagnosis (symptom interval) [16] matters since the underlining causes
of patient and diagnosis delay are intertwined. Also, most of the studies addressing the
relationship between patient/diagnosis delay and survival were retrospective, and prone to data
incompleteness and recall bias of the dates of symptom recognition, first medical consultation,
and confirmation. To solve the controversial relationship, a prospective study assessing the effect
of symptom interval on breast cancer survival is essential. Here in, we investigated the
association between delayed diagnosis following symptom recognition and survival of women

with breast cancer using a prospective cohort study.

Methods

Study details have been published previously [17]. Briefly, a prospective cohort study was
conducted among 441 women diagnosed with primary invasive breast cancer from January 2017
to June 2018 in seven health facilities of Addis Ababa city, where >90% of the breast cancer
cases are seen. The study was ethically approved by the Institutional Review Board
(018/17/SPH) of the College of Health Science of Addis Ababa University, and verbal consent

was obtained from the study participants.

The primary exposure variable was symptom interval, which is the time interval from

recognizing the first symptom(s) to date of breast cancer diagnosis [16]. The date of first
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symptom recognition was obtained from face-to-face interviews with the women during the
recruitment time, while date of diagnosis was obtained from the patients’ medical charts.
Symptom interval was dichotomized into <3 months and >3 months [10]. Socio-demographic
characteristics of the patients such age at diagnosis, marital status, women’s educational status,
women’s occupation, family monthly income, and traditional medicine use before confirmation

were obtained from face-to-face interviews with the women during the recruitment time.

We categorized age into <40 years, 40-59 years, and > 60 years; educational attainment into not
attended formal school, primary school (grade 1-8), secondary school (grade 9-12), and some
level of college education (>12 years of schooling); marital status into married and unmarried
(single, widowed or divorced); family monthly income categorized into <61.0 USD, 61.0 - 194.0
USD, and >194.0 USD. Traditional medicine use was considered “yes” if the women used holy
water, visited traditional healers, or performed any ritual activities to treat breast cancer before

diagnosis.

Also, clinical explanatory variables, such as stage at diagnosis, documented co-morbidities at
diagnosis, receipt of surgical treatment, delay to adjuvant chemotherapy initiation (the interval
between definitive breast cancer surgery and initiation of adjuvant chemotherapy), receipt of
radiation therapy, and hormonal therapy, histologic tumor grade, and receptor subtype, were
systematically extracted from the medical charts of the patients. Extraction was done about one
year after diagnosis by trained oncology residents and updated at the end of the follow-up. Stage
was categorized according to the 7" edition of the American Joint Committee on Cancer (AJCC)
[18] and dichotomized into early stage (stages | and Il) and advanced stage (Stages Ill and V).
Comorbidities was categorized into absent (0) or present (> = 1); breast surgery into “yes” or

“no”; hormonal therapy into “yes” or “no”.

The study’s primary outcome was death from all causes and was obtained either from the
patients’ medical chart or through a phone call to the patients’ next of kin. The study participants
were followed from the date of diagnosis with invasive breast cancer until the date of the last
contact, the date of death or until the end of the study (31 December 2019), whichever occurred
first. The last status determination was done at about two years after the recruitment of the study

participants. All participants or their next of kin were contacted using their telephone number or



that of their relatives, which was recorded during recruitment to the follow-up study, to collect
data about the receipt of treatments and eventual date of death. Participants who remained alive

at the date of the last follow-up (31 December 2019) were censored.

Two of the women have no valid follow-up and treatment related data, and we excluded them
from the analysis. Hence, in this analysis, we have included 439 women with breast cancer. Two
women were lost to follow-up after 16 months and 17 months follow-up, respectively, and were
censored for the one-year survival but considered lost to follow-up for the two-year survival
estimation. The overall survival was computed in months from date of diagnosis to death from
all causes [19-21]. Also, a sensitivity analysis was done by calculating the overall survival from
the date of first symptoms (includes breast lump, pain, discharge, color change, or numbness)

recognition to death.

Statistical analysis was performed using Stata version 13 software. Two-year overall survival
rate was estimated using the Kaplan-Meier method and compared using the log-rank test. In
addition, multivariable Cox proportional hazards model was run to compute the adjusted hazard
ratio of each of the predictors in the model. Variables with a p-value of < 0.25 on bivariate
analyses were entered into the multivariable model. Proportional hazards assumption was
checked using the graphical method and goodness of fit test, which were all satisfied. All

statistical tests were two-sided, and a p-value of < 0.05 was considered statistically significant.
Results

The mean age was 44.4 years (Standard deviation=12.2 years). Of the 441 women with breast
cancer enrolled in the follow-up, two were lost to follow-up and had no treatment-related data.
Table 1 describes the treatment status of the 439 study participants. Seventy-nine percent of the

women received surgical treatment predominately mastectomy.

Table 1: Treatment status of women diagnosed with breast cancer from 1 January 2017 to 30
June 2018 in Addis Ababa city, Ethiopia (n=439)

Characteristics Frequency Percentage
Surgical therapy done (n=439)
Yes 348 79.3
No 75 17.1
Unspecified 16 3.6
Type of surgery done (n=348)




Mastectomy 320 92.0
Lumpectomy 7 2.0
Unspecified 21 6.0
Chemotherapy received (n=439)
Yes 374 85.2
No 45 10.3
Unspecified 20 4.5
Timing of chemotherapy treatment (n=374)
Neoadjuvant 28 7.5
Adjuvant 260 69.5
Unspecified 86 23.0
Type of chemotherapy (n=374)
Anthracycline based only (AC, FAC, FEC) 103 27.5
Anthracycline + taxane ( AC-T/ EC-T) 227 60.7
Cyclophosphamide/methotrexate/fluorouracil (CMF) 6 1.6
Docetaxel and cyclophosphamide (TC) 3 0.8
Taxol 3 0.8
Dacarbazine and Adriamycin 1 0.3
Unspecified 31 8.3
Delay to initiation of adjuvant chemotherapy (n=223)
< 30 days 42 18.8
31-60 days 65 29.2
61-90 days 48 21.5
>90 days 68 30.5
Radiotherapy received (n=439)
Yes 137 31.2
No 277 63.1
Unspecified 25 5.7
Aim of the radiotherapy (n=137)
Adjuvant 88 64.2
Palliative 33 24.1
Unspecified 16 11.7
Adjuvant radiotherapy waiting intervals (n=57)
< 30 days 7 12.3
31-60 days 13 22.8
61-90 days 5 8.8
>90 days 32 56.1
Hormonal therapy received (n=439)
Yes 325 74.0
No 88 20.0
Unspecified 26 6.0

The median follow-up time, calculated from the diagnosis date, was 25.1 months (IQR: 19.3 to
31.4 months). By the end of the follow-up, 128 women died, making the cumulative incidence of
death 29.2% (95% CI [25.0%, 33.6%]). Forty-percent (n=51) of the deaths happened within one
year of diagnosis. The overall mortality rate over the 864.5 person-years follow-up was 148.0
deaths per 1000 person-years (95% CI [124.0, 176.0]).



Figure 1 shows the overall survival rate computed from date of diagnosis to the end of the
follow-up. The overall one- and two-year survival rate was 88.3% (95% CI [84.9%, 91.0%) and
75.2% (95% CI [70.7%, 79.0%]), respectively.

Kaplan-Meier survival estimate
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Figure 1: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30 June
2018 in Addis Ababa city, Ethiopia (Survival computed from date of diagnosis)

When the survival rate is computed from the date of first symptom recognition to the end of the
study, the median follow-up was 33.8 months (IQR: 25.8 to 40.2). Over the 1411.6 person-years
follow-up, the rate of death was 90.7/1000 person-years (95% ClI [76.2, 107.8]). The one- and
two-year overall survival rates were 96.3% (95% CI [94.0%, 97.7%]) and 85.0% (95% CI
[81.3%, 88.1%]), respectively (Figure 2).

Kaplan-Meier survival estimate
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Figure 2: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30 June
2018 in Addis Ababa city, Ethiopia. (Survival computed from date of symptom recognition)

The survival rate was significantly lower among women diagnosed with advanced-stage (Table 2
and Figure 3). The one- and two-year overall survival rate of women diagnosed at stage | was
100%, while for stage IV was 62.0% and 26.7%, respectively (Table 3). In the multivariable
analysis, stage at diagnosis was the strongest predictor of women’s 2-year overall survival.
Women diagnosed at advanced-stage had about 4 fold increased risk of death (HR=3.32, 95% ClI
[1.81, 6.10]) compared to those diagnosed at early stage (Table 3).

Table 2. Overall one- and two-year survival rate of women with breast cancer by stage at
diagnosis in Addis Ababa city, Ethiopia

Stage at One-year overall survival Two-year overall survival rate (95%
diagnosis rate (95% CI) Cl)

Stage | 100.0% 100.0%

Stage |1 96.0% (90.7%, 98.3%) 90.9% (84.2%, 94.9%)

Stage 111 92.7% (87.9%, 95.7%) 80.8% (74.3%, 85.9%)

Stage IV 62.0% (50.4%, 71.7%) 26.7% (16.8%, 37.6%)

Kaplan-Meier survival estimates
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Figure 3: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30
June 2018 by stage at diagnosis in Addis Ababa city, Ethiopia

In addition to the stage at diagnosis, overall survival was lower among women who had

symptom interval of >3 months (Figure 4). The two-year overall survival rate of women




diagnosed within 3 months of symptom recognition was 79.1% (95% CI: 71.2%, 85.1%), while
for those diagnosed after 3 months of symptom recognition was 73.5% (95% CI: 68.0%, 78.2%).
After adjusting for stage at diagnosis and other variables in Table 14, delayed confirmation
following symptom recognition was significantly associated with increased risk of death.
Women who waited for >3 months before confirmation (HR=1.87, 95% CI [1.15, 3.03]) had
87% higher risk of death compared to these diagnosed within 3 months of symptom recognition
(Table 3).

Kaplan-Meier survival estimates
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Figure 4: Overall survival rate of women with breast cancer diagnosed from 1 January 2017-30
June 2018 by symptom interval in Addis Ababa city, Ethiopia.

After controlling to stage at diagnosis and other variables in table 2, having surgical therapy
(HR=0.23, 95% CI [0.15, 0.35]) and hormonal therapy (HR=0.26, 95% CI [0.17, 0.40]) had a

protective effect on survival of women with breast cancer (Table 3).

Age at diagnosis of > 60 years (HR=1.84, 95% CI [1.13, 2.99) was significantly associated with
increased risk of death. The association was, however, attenuated after adjusted to other variables
in the model. Similarly, other socio-demographic variables: being unmarried at the time of
diagnosis (HR=1.43, 95% CI [1.01, 2.03]), and having lower family monthly income (HR=1.68,
95% CI [1.04, 2.71]) were significantly associated with increased risk of death. Conversely, the

risk of death was significantly lower among women having a diploma and above education
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(HR=0.43, 95% CI [0.24, 0.75]) than those who did not attend school. This association was also

not maintained after adjustment.

Partner education was also negatively associated with death. Women with partner educational
level of secondary school (HR=0.46, 95% CI [0.22, 0.97]) or diploma and above (HR=0.29, 95%
CI1[0.13, 0.63]) were at lower risk of death compared to those who did not attend school. But, to
keep our model’s power, we did not include partner education into the multivariable model

(Table 3).

Though the significant association was attenuated in the multivariable analysis, on bivariate
analysis, the risk of death was higher among women who ever used traditional medicine before
diagnosis (HR=1.89, 95% CI [1.28, 2.80]), and women with grad 3 (poorly differentiated)
tumors (HR=2.19, 95% CI [1.03, 4.67]), and women having hemoglobin level of <12 g/dl at
diagnosis (HR=1.96, 95% CI [1.19, 3.23]) but lower among women who had practiced breast
self-examination before symptom recognition (HR=0.44, 95% CI [0.26, 0.74]) (Table 3).
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Table 3: Bivariate and multivariable Cox regression analysis of factors affecting overall survival
of women with breast cancer diagnosed from 1 January 2017 to 30 June 2018 in Addis Ababa

city, Ethiopia
Variables Status at last contact  Bivariate Cox Multivariable Cox
regression regression
Censored Death HR (95% CI) P- HR (95% CI)
(%) (%) value
Age at diagnosis (years)
<40 138(75.8) 44(24.2) Ref. Ref.
40-59 129(69.0) 58(31.0) 1.33(0.90,1.97) 0.146 1.34(0.83, 2.16)
>60 42(61.8) 26(38.2) 1.84(1.13,2.99) 0.014 1.18(0.61, 2.25)
Participants’ education
Not attended school ~ 53(61.6) 33(38.4) Ref. Ref.
Primary school 78(69.6) 34(30.4) 0.76(0.47,1.23) 0.266 1.12(0.62, 2.01)

Secondary school 100 (71.4) 41(29.3) 0.67(0.42, 1.06) 0.086 0.94(0.52, 1.72)

Diploma and above  79(79.8) _ 20(20.2)  0.43(0.24,0.75) 0.003 0.84(0.38, 1.87)

Partner’s education

Not attended school  14(56.0) 11(44.0) Ref. Not included®

Primary school 40(67.8)  19(32.2) 0.64(0.30, 1.36) 0.247

Secondary school 63(75.9) 20(24.1) 0.46(0.22,0.97) 0.043

Diploma and above  74(83.2) 15(16.8)  0.29(0.13,0.63) 0.002

Marital status

Married 189(74.4) 65(25.6) Ref. Ref.

Single, widowed or ~ 120(65.6) 63(34.4) 1.43(1.01,2.03) 0.042 1.25(0.82,1.90)
divorced

Had outdoor job

No 158(66.7)  79(33.3)  Ref. Ref.
Yes 151(75.5) 49(24.5) 0.70(0.49,1.01) 0.058 1.01(0.62, 1.63)
Family monthly income
<61.0 US$ 89(68.5) 41(315) 157(0.94,2.62) 0.082 0.74(0.39, 1.40)
61.0-194.0 US$ 135(67.8) 64(32.2) 1.68(1.04,2.71) 0.032 1.44(0.84, 2.49)
>194.0 US$ 85(78.7) 23(21.3) Ref. Ref.
Practiced BSE?
No 228(67.3) 111(32.7) Ref. Ref.
Yes 81(82.6) 17(17.4)  0.44(0.26,0.74) 0.002 0.59(0.32, 1.06)
Traditional medicine
use before
confirmation
No 140(80.0) 35(20.0) Ref. Ref.
Yes 169(64.5) 93(35.5) 1.89(1.28,2.80) 0.001 0.86(0.49, 1.49)
Symptom interval
<3 months 103(75.7) 33(24.3) Ref.
>3 months 206(68.4) 95(31.6) 1.44(0.97,2.14) 0.070 1.87(1.15, 3.03)*
Continued ...
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Table 14. Continued.

Variables Status at last contact  Bivariate Cox Multivariable Cox
regression regression
Censored Death HR (95% CI) P- HR (95% CI)
(%) (%) value
Histologic tumor grade
Grade 1 43(82.7) 9(17.3) Ref. Ref.
Grade 2 98(77.8) 28(22.2)  1.35(0.63,2.87) 0.429 1.24(0.53, 2.89)
Grade 3 56(66.7) 28(33.3) 2.19(1.03,4.67) 0.041 1.59(0.70, 3.69)
Not specified 112(64.0) 63(36.0) 2.29(1.14,4.62) 0.020 1.51(0.68, 3.36)
Advanced-stage at
diagnosis
No 131(90.3) 14(9.7) Ref. Ref.
Yes 155 (59.8) 104(40.2) 5.02(2.87,8.78) 0.000 3.32(1.81, 6.10)***
Not specified 23(69.7) 10(30.3) 3.57(1.58,8.04) 0.002 1.23(0.32,4.71)

Hemaoglobin level
during diagnosis

<12.0 g/dI 22(53.7) 19(46.3)  1.96(1.19,3.23) 0.008 1.09(0.61, 1.95)
>12.0 g/dI 240(73.4) 87(26.6) Ref. Ref.
Not specified 47(68.1) 22(31.9) 1.18(0.74,1.89) 0.477 0.52(0.26, 1.04)
Co-morbidities at
diagnosis
0 224(68.9) 101(31.0) Ref. Not included
>1 85(75.9) 27(24.1)  0.81(0.51,1.27) 0.357
Surgery therapy

No 21(28.0) 54(72.0)  Ref. Ref.

Yes 284(82.3) 61(17.7) 0.16(0.11,0.23) 0.000 0.23(0.15, 0.35)***
Delay to adjuvant Not included
chemotherapy

<90 days 136(85.0) 24(15.0) Ref.

>90 days 62(84.9) 11(15.1) 0.90(0.44,1.84) 0.783
Radiotherapy received Not included

No 207(74.7)  70(25.3) Ref.

Yes 96(70.1) 41(29.9) 1.09(0.74,1.60) 0.653
Hormonal therapy

No 40(46.0)  47(54.0) Ref. Ref.

Yes 262(80.9) 62(19.1) 0.24(0.17,0.36) 0.000 0.26(0.17, 0.40)***

®efore symptom recognition; BSE: Breast self-examination; $=US dollar; HR=hazard ratio; *partner’s education
(n=256) is not included in the model since it decreases the power of the model; *p < 0.05, **p < 0.01, ***P < 0.001.
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Discussion

This study determined the incidence of death and its determinants among women with breast
cancer. The incidence rate of death was 146 deaths per 1000 person-years (95% CI [122.7,
173.8]). Three-fourth of the women with breast cancer were alive at two years of their
diagnosis (75.2%, 95% CI [70.7%, 79.0%]). The risk of death was significantly higher among
women who had diagnostic delay of >3 months following symptom recognition and

diagnosed at an advanced-stage.

The two-year overall survival rate (75.2%) in our cohort showed improvement over time
compared to the previous findings in the rural part of Ethiopia (53%) [8]. The observed
improvement could be due to the higher rate of early-stage diagnosis of breast cancer in the
Addis Ababa (35.7%) than the rural part of Ethiopia (15%) [8], and better access to treatment
in our cohort than the rural, and advancement of breast cancer treatment such as endocrine

therapy over the last five years.

Our estimate is comparable with the pooled estimate done for sub-Saharan African countries
[25]. The overall one-, two-, and three-year survival estimates were 84.1%, 61.4%, and
52.3%, respectively. However, our finding is lower than the country-specific findings in sub-
Saharan African countries like Morocco (71.4% survived for five years) [26] and Libya
(75.8% survived for five years) [27]. As expected, our cohort’s survival rate is lower than the
global estimates of 1-, 3- and 5-year overall survival rates, which were 92.0%, 75%, and
73%, respectively [28].

This finding reflects that the survival rate of women with breast cancer in our country is
lower than some African countries [26-27], and global estimates [28]. There could be several
possible reasons for this discrepancy. The primary cause of this difference could be the stage
at diagnosis of the women [9, 25, 29]; where 64.3% of the women with breast cancer in our
cohort diagnosed at an advanced-stage, and it was the leading risk factor of death of women
with breast cancer. The two-year overall survival rate for women diagnosed with stage 1V
was 26.7% while 100.0% for stage I. Thus, interventions targeted at downstaging the stage at
diagnosis should be emphasized. In addition to the stage at diagnosis, the variation in
women's survival rate with breast cancer across these countries could be accounted for the

variation in the countries' development status [25].
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After controlling the effect of stage at diagnosis, the risk of death was nearly two times
(HR=1.77) higher among women diagnosed > 3 months of symptom recognition. Our finding
concurs with Richards’s and colleagues’ report [11] that compared to patients with delays < 3
months, those patients with > 3 months delay had 12% lower 5-year survival. This
underscores that interventions targeting at shortening the time interval between symptom
recognition and diagnosis are essential to improve women’s survival with breast cancer.
Educating women, their significant others, and primary health care providers about the
symptoms, screening methods, and breast cancer management could improve the women’s
health-seeking behavior, thereby shortening the diagnosis interval. Breast cancer education to

women could be given during their visit to maternal health services [30].

In addition to early diagnosis, timely initiation of appropriate treatment improves the
prognosis. The risk of death was significantly lower among women who had surgical therapy,
and those who took hormonal therapy. Delay in treatment initiation is significantly associated
with an increased rate of death [31]. For example, Yu et al. found a 15% increased hazard of
death among women who initiated adjuvant chemotherapy after four weeks of surgery [32],
and Chavez-MacGregor et al. reported a 34% increased risk of death among those who
started after 12 weeks of surgery [33]. We did not, however, found an association between
delay to initiation of adjuvant chemotherapy and survival. This may, in part, reflect the short
follow-up period and small sample size used, making our estimation unpowered to detect a

statistically significant difference in these groups.

Several studies reported the effect of tumor’s molecular subtype on the survival of the women
with breast cancer [34-36]; aggressive tumors may lead to death in a shorter time interval
than those with slow progressing tumors. In the unadjusted analysis, the risk of death was
lower among women whose receptor status was determined (HR=0.21, p=0.002). Due to the
limited number of women with known hormone receptors (11.2%), we could not demonstrate
the adjusted effect of the receptor status: estrogen receptor, progesterone receptor, and

Human Epidermal Growth Factor Receptor 2 on the survival of the cases.

Similar to earlier findings [25], no evidence of significant association between age and
survival was detected. This result may be due to our countries’ younger population
distribution, where more than half of the women are having cancer before their fifties. The
association could also be attenuated due to the non-linear relationship between age at
diagnosis and death from breast cancer [37] and under-reporting age.
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Lost to follow-up bias is one of the challenges in cohort study. In this study, however, we
have considered it during the study’s design, and we recorded multiple addresses (phone-cell
number of the respondent and her relatives). As a result, we had only four lost to follow-ups.
Thus, we can say the effect of lost to follow-up bias to our estimates is minimal. Like most of
the studies [37-43], we have calculated the survival from the date of diagnosis. In doing so,
the survival rate might be affected by the lead time bias; survival is shorter for these cases
whose diagnosis is delayed, resulting in a shorter time of survival. However, we have
calculated the survival from symptom recognition to the last follow-up. The overall survival
rate computed from date of first symptom recognition is by far higher if computed from the

first symptom recognition date..

Some limitations should be considered while interpreting our findings. Researchers
recommend computing breast cancer-specific survival rates instead of overall survival
because overall survival could be diluted by the non-breast cancer-specific deaths [44].
However, we could not determine breast cancer-specific survival due to a lack of data on
specific causes of death; this may overestimate breast cancer-related mortality rate. Experts in
the field, Oncology residents abstracted clinical data, but patients’ medical charts may not
document all the respondents' treatment modalities and their prognosis. To minimize this, we
have triangulated the receipt of treatment from the study participants via phone interviews.
Death was ascertained via phone interviews with their next of kin. Even though estimation of
death affected a lesser extent, information on some of the dead women's treatment status was
difficult to ascertain via the phone interview, which could affect our effect size calculation in
the multivariable analysis. Lastly, our follow-up time was limited for about two years of
diagnosis (median follow-up=25.1 months) because of logistic and feasibility concerns. The
short follow-up could affect the estimated effect sizes.

Conclusions

Only 3 in 4 women with breast cancer in Addis Ababa survived two years following their
diagnosis. The survival rate showed improvement over time compared to previous Ethiopia
findings but is lower than in other sub-Saharan African countries and developed countries.
Delay in diagnostic confirmation following recognition of symptom and advanced-stage at
diagnosis are negatively associated with breast cancer survival. This underscores the need to

increase awareness about the importance of prompt clinical evaluation and referral for
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diagnostic confirmation and early detection to mitigate the disease’s burden in Ethiopia and

other parts of Africa.
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