
1Gebremariam A, et al. BMJ Open 2019;9:e032228. doi:10.1136/bmjopen-2019-032228

Open access 

Time intervals experienced between first 
symptom recognition and pathologic 
diagnosis of breast cancer in Addis 
Ababa, Ethiopia: a cross- sectional study

Alem Gebremariam   ,1,2 Adamu Addissie,2 Alemayehu Worku,2 
Mathewos Assefa,3 Lydia E Pace,4 Eva Johanna Kantelhardt   ,5 Ahmedin Jemal6

To cite: Gebremariam A, 
Addissie A, Worku A, et al.  
Time intervals experienced 
between first symptom 
recognition and pathologic 
diagnosis of breast cancer in 
Addis Ababa, Ethiopia: a cross- 
sectional study. BMJ Open 
2019;9:e032228. doi:10.1136/
bmjopen-2019-032228

 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2019- 
032228).

Received 12 June 2019
Revised 26 September 2019
Accepted 09 October 2019

For numbered affiliations see 
end of article.

Correspondence to
Mr Alem Gebremariam;  
 alemg25@ gmail. com

Original research

© Author(s) (or their 
employer(s)) 2019. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

Strengths and limitations of this study

 ► It 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.

 ► It is 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.

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% 
CI [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% CI 
[1.10, 1.40]) were associated with higher prevalence 
of diagnostic delay. However, progression of symptoms 
before consultation (adjusted PR = 0.73, 95% CI [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 

in other parts of Africa.1–4 In Addis Ababa, 
the capital city of Ethiopia, breast cancer 
accounts for one- third of all female cancers.1 
The burden of this disease is increasing in 
the city1 5 in part because of rapidly changing 
reproductive patterns6: average age at first 
birth is rising, and the fertility rate is drop-
ping. Similar to other areas in sub- Saharan 
Africa,7 a substantial proportion of patients 
with breast cancer in Addis Ababa are diag-
nosed at a late stage of the disease8 when 
treatment options are limited9 10 and the 
chance of survival is poor.8 11

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).7 12 13 
Waiting >3 months before seeking care after 
recognition of symptoms has been associated 
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with advanced- stage disease7 and poorer survival.14 Simi-
larly, prolonged diagnostic interval has been associated 
with lower survival.15 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.16 17 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,16 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.17 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.18 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.18 
A baseline survey was conducted among a cohort of 441 
newly diagnosed female patients with breast cancer ages 
≥18 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,19 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.20 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.21

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 Amharic, 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.22 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 criteria23 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).23 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).23 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.24 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 Amharic, 
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.24 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, patient24–27 and diag-
nostic19 28 29 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.30 31 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.32 33 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.22

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.

https://dx.doi.org/10.1136/bmjopen-2019-032228
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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 13 2.9

  No job 13 2.9

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 313 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 (35.7%, 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 ≥60 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 ≥4 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 
≥4 different healthcare facilities, and a quarter of the 
patients made ≥10 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.16 17 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 studies16 17 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.6

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)24 and Mali (144 days),34 but compa-
rable with that reported from South Africa (23 days).35 As 
expected, compared with findings from countries outside 
of sub- Saharan Africa, however, our finding of median 
patient interval is generally longer.36 37

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.38–40 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.12 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.41 42

Birhan et al reported that cancer patients were among 
the most common visitors to traditional healers in Addis 
Ababa.43 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 care35 38 and to prolong patient 
interval in Ethiopia16 17 44 and other parts of Africa.24 34 45 
This is partly due to the belief that cancer is fatal and 
incurable by conventional medical treatment.44 46

Our finding of median diagnostic interval (69 days) was 
lower than that reported in Rwanda (150 days)24 but longer 
than those reported in Mali (27 days)34 and South Africa 
(28 days).35 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,47 patients with cancer in Addis 
Ababa waited on average for 15 days to get the pathology 
result.9

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.20 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 nurses48 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.49 50

Similar to other literature,51–53 patient- related 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.6 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 front- line 
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 
under- reporting 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 cases54 
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 patient and 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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