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ABSTRACT
Objectives This study aimed to evaluate survival 
outcomes and identify key mortality predictors among 
patients with breast cancer in Ethiopia.
Study design A systematic review and meta- analysis.
Study participants The study used 11 primary studies, 
involving a total of 4131 participants.
Data sources We searched PubMed, Embase, Web of 
Science, Scopus and Google Scholar until 7 March 2025, 
following the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses guidelines.
Eligibility criteria for selecting studies All observational 
studies that had reported the survival status and/or at least 
one predictor of mortality of women patients with breast 
cancer were considered.
Data extraction and synthesis Three independent 
reviewers (HA, HKN and DGA) used a structured data 
extraction form to extract the data. To compute the pooled 
survival and mortality rates, the survival rates at different 
observation periods and the mortality rates reported in the 
included studies were extracted.
Results Eleven studies were analysed. All studies were of 
good quality based on Newcastle- Ottawa Scale. However, 
heterogeneity was high (I² = 98.2%, p=0.00). Funnel 
plots showed significant publication bias. The Grading 
of Recommendations, Assessment, Development, and 
Evaluations assessment indicated moderate certainty for 
mortality rates and predictors, limited by heterogeneity 
and regional data gaps. The pooled mortality rate was 
36% (95% CI: 25% to 46%). The survival rates at 1, 3 and 
5 years were 85% (95% CI: 75% to 96%), 66% (95% CI: 
48% to 84%) and 22% (95% CI: 1% to 43%), respectively. 
Key mortality predictors included advanced clinical stage 
(Adjusted Hazard Ratio (AHR): 4.14; CI: 2.53 to 6.78), rural 
residence (AHR: 1.65; 95% CI: 1.27 to 2.14), positive lymph 
node status (AHR: 2.85; 95% CI: 1.50 to 5.44), no hormonal 
therapy (AHR: 2.02; 95% CI: 1.59 to 2.56), histologic 
grade III (AHR: 1.76; 95% CI: 1.29 to 2.41), hormone 
receptor negativity (AHR: 1.54; 95% CI: 1.05 to 2.25) and 
comorbidities (AHR: 2.24; 95% CI: 1.41 to 3.56).
Conclusion Breast cancer in Ethiopia poses a high 
mortality rate primarily due to late- stage diagnosis, rural 
residency, histologic grade III, positive lymph node status 
and comorbidities. To improve survival outcomes, it is 
crucial to expand access to early screening, particularly in 
rural areas, implement comprehensive treatment protocols 

and strengthen healthcare infrastructure to address these 
critical factors.
PROSPERO registration number CRD42024575074.

INTRODUCTION
Breast cancer is a leading cause of cancer- 
related morbidity and mortality in the world, 
with 2.3 million new cases and 685 000 deaths 
reported in 2020.1 Despite challenges in 
diagnostic systems in Africa, breast cancer 
accounts for one in four diagnosed cancers 
and one in five cancer deaths among 
women.2 With an expected 15 244 new cases 
and 8159 deaths from the disease in 2018, 
breast cancer is the most common cancer in 
Ethiopia and the primary cause of cancer- 
related deaths among women.3 Common 
risk factors for breast cancer in Ethiopia 
include a family history of the disease, early 
menarche, postmenopausal status and never 
having breastfed.4 Without early detection 
and treatment, breast cancer can lead to local 
and distant metastases, ultimately resulting in 
death.5

The 5- year survival rate for breast cancer 
varies significantly from country to country 
due to differences in healthcare systems, 
early detection programmes, lifestyles and 
socioeconomic status. For instance, the 5- year 
survival rate for patients with breast cancer 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This systematic review and meta- analysis represent 
a national estimation conducted in Ethiopia.

 ⇒ However, it may lack full national representa-
tiveness, as no data were available from the 
Benishangul Gumuz, Afar, Gambella, Somalia, Dire 
Dawa and Harar regions.

 ⇒ Additionally, we were unable to compare the impact 
of different treatment modalities on breast cancer 
mortality due to the lack of available data.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
7 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092725 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-0700-2952
http://orcid.org/0000-0002-3670-4953
https://doi.org/10.1136/bmjopen-2024-092725
https://doi.org/10.1136/bmjopen-2024-092725
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-092725&domain=pdf&date_stamp=2025-05-08
http://bmjopen.bmj.com/


2 Aragie H, et al. BMJ Open 2025;15:e092725. doi:10.1136/bmjopen-2024-092725

Open access 

is 84% in the United States, 89.5% in Australia, 81% in 
Europe,6 69.55% in Iran,7 74% in Vietnam,8 51.07% in 
Indonesia,9 49.45% in Malaysia9 and 66.1% in India.10And, 
the 5- year survival rate is 53.4% in South Africa.11

The survival of patients with breast cancer is influenced 
by various factors, including sociodemographic variables 
(age, education, financial status and family history), 
tumour characteristics (size, nodal status, metastasis, 
stage, location and histologic grade), comorbidities and 
treatment type.12 13

In Ethiopia, although some primary studies have 
reported the overall 5- year survival rate, mortality rate 
and predictors of breast cancer,14–16 there is a lack of 
comprehensive data on the national survival status and 
predictors of mortality among patients with breast cancer. 
Understanding survival outcomes and associated factors is 
crucial for improving cancer care and guiding evidence- 
based interventions. Therefore, this systematic review 
aims to comprehensively evaluate the survival outcomes 
and identify key predictors of mortality among patients 
with breast cancer in Ethiopia. By addressing the existing 
knowledge gaps, this review will provide valuable insights 
into the current situation and highlight critical factors 
influencing survival. Furthermore, the findings will be 
compared with evidence from other settings globally, 
offering a broader perspective for tailoring healthcare 
interventions and policy recommendations in the Ethio-
pian context.

METHODS
Study protocol registration and reporting
The protocol for this systematic review and meta- analysis 
was registered in the PROSPERO database (Registra-
tion ID: CRD42024575074), according to the Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
guidelines.17 At the time of registration, no secondary 
outcome measures were planned. However, during the 
review process, the idea of secondary outcome anal-
ysis emerged to provide a more comprehensive under-
standing of the research question. This additional analysis 
was included to enrich the findings without altering the 
study’s primary objectives.

Search strategies and sources of information
Searches were conducted in PubMed, Embase, Scopus, 
Web of Science and Google Scholar databases to iden-
tify relevant articles. The search terms used included 
‘breast cancer’, ‘breast neoplasm’, ‘breast tumor’, 
‘mammary cancer’, ‘outcomes of breast cancer’, ‘breast 
malignancy’, ‘survival status’, ‘survival rate’, ‘mortality’, 
‘death’, ‘mortality rate’, ‘predictors’, ‘determinant’, ‘risk 
factors’ and ‘Ethiopia’. These terms were combined using 
the search operators ‘OR’ and ‘AND’ (online supple-
mental file 1). Cross- references from the bibliographies 
of selected studies were also reviewed to enhance search 
coverage. All search records were imported into EndNote 
X9, where duplicates were eliminated.

Inclusion and exclusion criteria
All observational studies that had reported the survival 
status and/or at least one predictor of mortality of women 
patients with breast cancer were considered. The review 
included only studies available online until 7 March 2025. 
Citations without abstracts and/or full text, anonymous 
reports, editorials, case reports and qualitative studies 
were excluded from the analysis (online supplemental 
table S1).

Data extraction
Three independent reviewers (HA, HKN and DGA) used 
a structured data extraction form to extract the data. The 
extraction process was repeated when variations in the 
extracted data were observed. If discrepancies between 
the reviewers persisted, another two reviewers (NDB and 
LM) were involved in resolving them. The data extraction 
form included the following details: author, year of publi-
cation, region, study design, sample size, median survival 
time, study quality, the survival rate at 1, 3 and 5 years, 
overall mortality rate and selected predictors of breast 
cancer mortality.

Quality assessment
The quality of the cohort studies was assessed using the 
Newcastle- Ottawa Scale (NOS) by two independent 
reviewers. This tool assesses three key components: the 
selection of study groups, the comparability of study 
groups and the ascertainment of exposure or outcome.18 
The primary component, focusing on the methodological 
quality of each study, was rated on a four- star scale. The 
second component, addressing the comparability of the 
studies, was graded with up to two stars. The final compo-
nent, which evaluated the results and statistical analysis of 
each study, was graded with up to three stars. Overall, the 
NOS uses three categorical criteria to assign a maximum 
score of nine points. Studies with scores of ≥7 points were 
categorised as ‘good’ quality, those scoring 4–6 points as 
‘fair’ quality and those with scores of ≤3 points as ‘poor’ 
quality (online supplemental table S2).

The quality of the cross- sectional study included in this 
systematic review and meta- analysis was assessed using the 
modified Newcastle- Ottawa Quality Assessment Scale for 
cross- sectional studies.19 This evaluation encompassed 
various domains, including methodological quality, 
sample selection, sample size, comparability of groups, 
outcome assessment and statistical analysis (online 
supplemental table S3).

Outcome measurement
The first of the two outcomes of this study is survival 
status, which refers to whether study participants are alive 
or dead. This outcome is expressed as the survival rate or 
mortality rate. The survival rate was computed by multi-
plying by 100 and dividing the total number of observed 
patients by the number of living patients at 1, 3 or 5 years 
of follow- up. Similarly, the mortality rate was calculated 
by dividing the number of deaths during the follow- up 
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period by the total number of observed patients and 
multiplying by 100. The secondary outcome of this anal-
ysis focused on identifying predictors of mortality among 
patients with breast cancer in Ethiopia.

Data processing and analysis
The required data were extracted into an Excel spread-
sheet and then transferred to the STATA V.17 software 
for advanced statistical analysis. The general charac-
teristics of the primary studies were summarised in the 
tables. To compute the pooled survival and mortality 
rates, the survival rates at different observation periods 
and the mortality rates reported in the included studies 
were extracted. Each survival rate’s natural logarithm 
(LN) was calculated, and the standard errors for both the 
survival rates and the log- transformed survival rates were 
computed using Excel. Similarly, for the HR calculation, 
the HRs and their lower and upper boundary CIs were 
extracted. The LN of each HR was calculated, and the 
standard errors of the log- transformed HRs were deter-
mined. These calculations, conducted in Excel, provided 
input data for the meta- analysis to ensure accuracy and 
consistency. The Cox proportional hazards (PH) model 
was used for multivariate analysis. This semiparametric 
model allows for the adjustment of multiple covariates 
simultaneously, providing HRs with 95% CIs. The PH 
assumption was checked using the log- log plots—visual 
inspection of log- log survival curves was conducted to 
confirm parallelism.

Heterogeneity test, publication bias and certainty evidence
The Cochran Q- test and Higgins’s I² test statistics were 
calculated to evaluate heterogeneity across all studies. In 
this context, I² values of 25%, 50% and 75% indicate low, 
moderate and high heterogeneity, respectively.20 Given 
the anticipated heterogeneity in breast cancer outcomes 
across different regions and healthcare settings in Ethi-
opia, a random- effects model was selected a priori to 
account for variability between studies.21 This approach 
provides a more conservative estimate of the overall 
effect size and is better suited for synthesising data from 
studies with high heterogeneity. To ensure the robust-
ness of the model, subgroup analysis was done where 
studies were stratified by region, sample size and publi-
cation year to identify potential sources of heterogeneity. 
To assess publication bias, a funnel plot was generated, 
and Egger’s test was performed with a significance level 
of less than 0.05.22 23 To assess and adjust for potential 
publication bias, we conducted a trim- and- fill analysis 
using the random- effects model. This method estimates 
the number of missing studies due to publication bias and 
recalculates the pooled effect size after inputting these 
studies.

The certainty of evidence for the pooled estimates of 
survival rates, mortality rates and predictors of mortality 
was assessed using the Grading of Recommendations, 
Assessment, Development, and Evaluations (GRADE) 
framework. The GRADE approach evaluates the certainty 

of evidence based on five domains: (1) risk of bias, (2) 
inconsistency, (3) indirectness, (4) imprecision and (5) 
publication bias. The certainty of evidence is categorised 
into four levels: high, moderate, low or very low.

Sensitivity analysis
To assess the robustness of the pooled estimates, a leave- 
one- out sensitivity analysis was conducted. This involved 
systematically excluding each study one at a time and 
recalculating the pooled mortality rate to determine 
whether any single study had a disproportionate influ-
ence on the overall results. The analysis was performed 
using STATA V.17, and the results were compared with 
the original pooled estimates to evaluate consistency.

Patient and public involvement
None.

RESULTS
Characteristics of included studies
A total of 674 articles were initially retrieved from the 
PubMed, Embase, Web of Science, Scopus and Google 
Scholar databases. After removing 243 duplicates, 431 
articles remained. Screening titles and abstracts led to the 
exclusion of 395 articles. The full texts of the remaining 
36 articles were assessed, resulting in the exclusion of 25 
articles due to different outcomes or failure to report the 
outcome of interest. Finally, 11 studies met the inclusion 
criteria and were included in this systematic review and 
meta- analysis. Figure 1 depicts the retrieval procedure in 
detail.

Based on our assessment, using NOS, all the studies were 
of good quality. These studies were conducted between 
2018 and 2024 and involved a total of 4131 patients diag-
nosed with breast cancer and started follow- up. Four of 
the studies were conducted in the Amhara region,14 24–26 
three in Addis Ababa,27–29 two in the Southern Nations, 
Nationalities, and Peoples’ Region (SNNPR),30 31 one in 
Oromia region32 and one in Tigray region.33 In terms of 
study design, only one study employed a retrospective 
cross- sectional approach,29 which was considered only 
for the determination of the mortality rate. In contrast, 
the others used a cohort study design. Based on publi-
cation years, only three studies were published before 
2020.27 29 32 According to the findings of primary studies, 
the mortality rate among patients with breast cancer 
ranged from 11.8%33 to 69.6%,31 and all of them were 
institution- based studies (online supplemental table S4).

The median age of participants ranged from 39 to 47 
years across the studies, with most patients being diag-
nosed in their early 40s. However, age categorisation 
varied significantly between studies, limiting the ability to 
pool age- specific outcomes. A significant proportion of 
patients were diagnosed at advanced stages (stages III and 
IV), with reported rates ranging from 56.2% to 83.4% 
across studies. Rural residency significantly varied across 
studies ranging from 29.1% to 64%.
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Pooled survival status among patients with breast cancer in 
Ethiopia
A total of 11 studies were analysed to estimate the 
pooled mortality rate among patients with breast 
cancer. The heterogeneity among these studies was 
very high, with an I² value of 98.2% (p=0.00). Using a 
random- effects model, the pooled mortality rate was 
calculated to be 36% (95% CI: 25% to 46%) (figure 2). 
The leave- one- out sensitivity analysis demonstrated 
that the pooled mortality rate and survival rates 
were robust to the exclusion of any single study. The 
pooled mortality rate remained within the range of 
34% to 38% (95% CI: 23% to 47%) when each study 
was excluded, indicating that no single study had an 
undue influence on the overall estimate.

Four studies reported a 1- year survival rate, based 
on a combined sample size of 1446 patients. The 
random- effects model analysis showed a significant 
heterogeneity (I² = 96.99%, p=0.00) and estimated a 
1- year survival rate of 85% (95% CI: 75% to 96%). 

Three studies provided data on the 3- year survival rate, 
with a total sample size of 1339 patients. The anal-
ysis indicated substantial heterogeneity (I² = 98.02%, 
p=0.00) and estimated a 3- year survival rate of 66% 
(95% CI: 48% to 84%). Three studies also reported 
the 5- year survival rate, with a combined sample size 
of 1519 patients. The random- effects model analysis 
showed very high heterogeneity (I² = 99.25%, p=0.00) 
and estimated the 5- year survival rate to be 22% (95% 
CI: 1% to 43%).

Subgroup analysis of mortality rate
To address the observed heterogeneity in the study 
(I² = 98.2%), a subgroup analysis of mortality rates 
was conducted based on region, sample size and year 
of publication. The analysis by region revealed that 
the mortality rate among patients with breast cancer 
was highest in studies conducted in the SNNPR (52%, 
95% CI: 49% to 55%), compared with those in the 

Figure 1 PRISMA flow chart for the flow of information through the phases of the systematic review. The chart outlines the 
process of study identification, screening, eligibility assessment and inclusion. A total of 674 studies were identified from 
databases (PubMed, Google Scholar, Web of Science, Embase and Scopus). After removing duplicates (n=243), 431 records 
were screened by title and abstract. Of these, 395 were excluded, and 36 full- text articles were assessed for eligibility. Finally, 
11 studies were included in the review. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses.
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Amhara region (34%, 95% CI: 31% to 38%) and Addis 
Ababa (33%, 95% CI: 22% to 44%) (figure 3). Addi-
tionally, when analysing based on sample size, studies 
with more than 384 participants reported a higher 
mortality rate (41%, 95% CI: 21% to 62%) than those 
with 384 or fewer participants (32%, 95% CI: 23% 
to 42%) (figure 4). Furthermore, studies published 
before 2020 showed a higher breast cancer mortality 
rate (42%, 95% CI: 25% to 59%) compared with those 
published in 2020 or later (33%, 95% CI: 20% to 
49%) (figure 5).

Publication bias
To evaluate publication bias, we used a funnel plot 
and Egger’s regression test. An uneven distribution 
in the funnel plot is a subjective indicator of publica-
tion bias. Although the objective p value from Egger’s 
regression test was 0.792, indicating no significant 

publication bias, we concluded that publication bias 
was present (figure 6).

Trim-andfill analysis
In our systematic review, we employed a funnel plot 
and Egger’s regression test to assess the presence of 
publication bias. The funnel plot revealed an asym-
metrical distribution, which is a visual indicator of 
potential bias. To mitigate the impact of this bias 
on our pooled mortality rate, we conducted a trim- 
and- fill analysis. This method adjusts for publication 
bias by identifying and ‘trimming’ outlier studies 
that cause asymmetry in the funnel plot. It then fills 
the plot with imputed studies, symmetrically oppo-
site to trimmed studies, to reflect a more accurate 
distribution of the data. As a result of this process, 
two additional studies were included in our analysis. 
This adjustment aims to provide a more balanced and 

Figure 2 Forest plot (pooled mortality rate). Forest plot showing the pooled mortality rate among patients with breast cancer 
in Ethiopia. The plot displays the combined mortality rate estimates from the included studies. Each study is represented by a 
square, with horizontal lines indicating the 95% CI. The diamond at the bottom represents the overall pooled estimate.
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unbiased estimate of the pooled effect, enhancing the 
validity of our review’s conclusions (figure 7).

Predictors of breast cancer mortality
Data on 10 variables—cancer clinical stage, lymph 
node status, residence, hormonal therapy, meno-
pausal status, histologic grade at diagnosis, hormone 
receptor status, comorbidities, tumour size and use 
of chemotherapy—were extracted into an Excel 
spreadsheet as two- by- two tables and analysed sepa-
rately. The analysis identified advanced cancer stage 
(stages III and IV), rural residence, positive lymph 
node status, no hormonal therapy, histologic grade 
III, hormone receptor negativity and comorbidities 
as significant predictors of breast cancer mortality. 
Specifically, patients diagnosed at advanced cancer 
stages (III and IV) had a 4.14 times higher hazard of 
death compared with those diagnosed at stage I (AHR: 
4.14; CI: 2.53 to 6.78). Rural residents experienced 

a 65% higher hazard of death compared with urban 
residents (AHR: 1.65; 95% CI: 1.27 to 2.14). Patients 
with positive lymph node status faced nearly three 
times the hazard of death compared with those with 
negative lymph node status (AHR: 2.85; 95% CI: 
1.50 to 5.44). Similarly, patients who did not receive 
hormonal therapy had a twofold higher hazard of 
death compared with those who received it (AHR: 
2.02; 95% CI: 1.59 to 2.56). Patients with negative 
hormone receptor status had a 54% higher hazard 
of death compared with those with positive hormone 
receptor status (AHR: 1.54; 95% CI: 1.05 to 2.25). 
The hazard of death was 76% higher for patients with 
histologic grade III tumours compared with those 
with grade I tumours (AHR: 1.76; 95% CI: 1.29 to 
2.41). Additionally, patients with comorbidities expe-
rienced a 124% higher hazard of death compared 
with those without comorbidities (AHR: 2.24; 95% CI: 
1.41 to 3.56) (online supplemental table S5). Pooling 

Figure 3 Forest plot (subgroup analysis 1). Forest plot showing the subgroup analysis of mortality rate among patients with 
breast cancer in Ethiopia. This plot presents the results of a subgroup analysis, stratifying studies by region. Each subgroup is 
summarised with its pooled estimate and CIs.
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the effect sizes for some variables was not feasible due 
to inconsistencies in categorisation across primary 
studies. For instance, while four studies examined 
the effect of age on breast cancer mortality, the effect 
sizes could not be pooled because of inconsistent age 
categorisations.

DISCUSSION
In Ethiopia, breast cancer continues to be the most 
common cancer and the main cause of cancer- related 
death.34 Moreover, limited resources, insufficient 
screening programmes, and challenges in early diagnosis 
and treatment may contribute to rising mortality rates.35 
The survival outcomes and predictors of mortality among 
patients with breast cancer reported in primary studies in 
Ethiopia show considerable inconsistency. Therefore, this 

study aimed to determine the pooled survival outcomes 
and identify predictors of mortality among patients with 
breast cancer in Ethiopia.

The 1- and 3- year survival rates observed in our study 
align with findings from similar reviews conducted in 
various regions around the world.36–40 However, we 
observed a great variation in a 5- year survival rate between 
our study and studies done both in developed and devel-
oping countries in the world. Thus, the 5- year survival 
rate in our study is much lower than a study done in the 
United States, which was reported by Siegel et al.41 The 
5- year survival rate for women with breast cancer in devel-
oping countries, reported in Uganda and in Zimbabwe, 
was also higher than the rate observed in our study.42 
The differences in survival rates among these studies can 
indeed be attributed to host factors, tumour factors and 

Figure 4 Forest plot (subgroup analysis 2). Forest plot showing the subgroup analysis of mortality rate among patients with 
breast cancer in Ethiopia. This plot provides additional subgroup analysis, comparing mortality rates by sample size. The pooled 
estimates and CIs are displayed for each subgroup.
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medical factors, with a significant emphasis on the avail-
ability and effectiveness of screening programmes, early 
detection and access to modern medical care.37 However, 
the higher survival rates observed in American and Euro-
pean countries compared with our study are likely due to 
the impact of screening programmes, early detection and 
advancements in modern medical care.43 44

This systematic review and meta- analysis revealed that 
one in three patients with breast cancer succumb to the 
disease. This mortality rate exceeds the national average 
death rate for cervical cancer45 and lung cancer46 but is 
lower than the mortality rate for colorectal cancer.47

In this systematic review, we have identified several 
critical factors that significantly contribute to breast 
cancer mortality. These include advanced cancer stage 
at diagnosis, rural residence, positive lymph node status, 
no hormonal therapy, histologic grade III, hormone 

receptor negativity and the presence of comorbidities. In 
the discussion that follows, we will delve into the implica-
tions of these predictors, exploring how each factor indi-
vidually and collectively influences mortality outcomes in 
patients with breast cancer.

The prevalence of advanced- stage breast cancer diag-
nosis among patients in Ethiopia is significantly high.48 
According to our review, this prevalent factor increases 
the hazard of death by fourfold among patients with 
breast cancer. This association was also observed in 
previous studies conducted in Hawaii, the United States, 
Nigeria and Uganda49–53; more importantly, Ferlay J et al 
pointed out that the prognosis of breast cancer is much 
better when the disease is detected early, increasing 
a 5- year survival rate by about two times for localised 
cases. However, this rate drops drastically to around 
25% for cases where the disease has metastasised.54 This 

Figure 5 Forest plot (subgroup analysis 3). Forest plot showing the subgroup analysis of mortality rate among patients with 
breast cancer in Ethiopia. This plot illustrates further subgroup analysis by publication year. The results are presented with 
pooled estimates and 95% CIs.
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information emphasises the importance of early detec-
tion and timely intervention in improving survival rates 
for patients with breast cancer.

Our findings also revealed that patients with breast 
cancer in rural areas have a higher mortality rate 
compared with those in urban areas. This outcome 
is consistent with studies conducted across different 
regions.55 The higher mortality hazard can be attributed 
to lower levels of health awareness in rural communities. 
Moreover, even those who were aware of their condition 
often faced challenges accessing healthcare services due 
to limited resources in local hospitals. Supporting this, a 
study found that women living in rural areas had signifi-
cantly lower odds of receiving different treatment modal-
ities like surgery, radiation, and surgery with radiation.56

Patients with positive lymph node status faced an 
increased hazard of death compared with those without. 
This result was consistently observed in multiple studies 
conducted across various countries.57 58 This could be due 
to the result of a higher recurrence rate that is linked to a 
worse survival rate.59

This review also highlights a significant finding: women 
diagnosed with histologic grade III breast cancer faced a 
mortality rate that was 76% higher than those diagnosed 
with grade I. This finding aligns with previous studies 
conducted in various Asian countries,60–62 which have 

similarly reported poorer outcomes for patients with 
higher grade tumours. The reason behind this could be 
attributed to the aggressive nature of high- grade cancer 
cells, which are typically more invasive and linked to a 
worse prognosis.63

Moreover, the review underscores the strong associ-
ation between comorbidities and the increased hazard 
of mortality in patients with breast cancer. This finding 
is consistent with earlier research from different coun-
tries.64–66 The increased vulnerability to treatment toxicity, 
possibly due to the physiological disturbance of patients 
with existing comorbid conditions, may explain this 
correlation.67 Additionally, the presence of comorbidities 
may influence the cancer’s morphology, histology, differ-
entiation and proliferation status,68 further complicating 
the disease and its treatment outcomes.

The review identified no hormone therapy as another 
significant predictor of mortality, revealing that individ-
uals who underwent hormone therapy had a 100% lower 
risk of death compared with those who did not receive such 
treatment. These findings align with previous research 
conducted across various continents.8 61 69 70 Based on this, 
our review also revealed that the hazard of mortality was 
significantly higher in patients with hormone receptor- 
negative tumours compared with those with hormone 
receptor- positive tumours. This finding aligns with the 

Figure 6 Funnel plot (publication bias). Funnel plot showing the results of the publication bias assessment among studies. The 
funnel plot evaluates potential publication bias in the included studies. Each dot represents a study, plotted by its effect size 
against its SE. Symmetry around the vertical line suggests a publication bias.
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results of previous studies.71 72 One possible explanation 
for this disparity is that women with hormone receptor- 
positive tumours tend to present with more favourable 
clinical characteristics. Specifically, they are more likely 
to have early- stage tumours, exhibit moderate differen-
tiation, have negative lymph node status and achieve 
clear deep surgical margins.73 74 These factors contribute 
to better overall prognosis and lower mortality risk in 
hormone receptor- positive patients compared with their 
hormone receptor- negative counterparts.

This review has several limitations. The high hetero-
geneity among studies, likely due to variations in sample 
size, geographic location and healthcare quality, may 
affect the pooled estimates and generalisability of results. 
While a random- effects model was used, the wide CIs 
suggest cautious interpretation. Although Egger’s test 
showed no significant publication bias, funnel plot asym-
metry indicates potential unpublished studies, possibly 

overestimating mortality rates. Data gaps from regions 
like Benishangul Gumuz, Afar and Gambella limit 
national representativeness, as outcomes may vary due 
to differences in healthcare access and socioeconomic 
factors. Variability in study quality, inconsistent categori-
sation of variables (eg, age and tumour size) and lack of 
data on treatment modalities further constrain the anal-
ysis. Despite these limitations, the findings underscore 
the need for improved early detection, standardised 
data collection and future research to explore treatment 
impacts and include underrepresented regions.

CONCLUSION
Breast cancer remains a significant health challenge in 
Ethiopia, characterised by high mortality rates largely 
due to late- stage diagnoses. The findings of this review 
underscore the urgent need for targeted interventions 

Figure 7 Funnel plot (trim- and- fill analysis). Funnel plot after trim- and- fill analysis for the pooled mortality rate among patients 
with breast cancer in Ethiopia. This plot displays the results of the trim- and- fill analysis, which adjusts for potential publication 
bias. The filled studies are shown as additional dots, and the adjusted pooled estimate is indicated.
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to improve early detection and treatment of breast 
cancer, particularly in rural areas of Ethiopia. Given the 
higher mortality rates observed among rural residents, 
it is crucial to implement community- based screening 
programmes that leverage mobile health units and 
community health workers to reach underserved popula-
tions. These programmes should focus on raising aware-
ness about breast cancer symptoms, the importance of 
early diagnosis and the availability of treatment options. 
Additionally, training local healthcare providers in rural 
areas to perform clinical breast examinations and refer 
suspected cases to specialised centres could significantly 
reduce delays in diagnosis. Strengthening referral systems 
between rural health facilities and urban cancer treatment 
centres, coupled with financial support for transporta-
tion and treatment costs, could further improve access to 
timely and effective care. Public health campaigns should 
also address cultural barriers and stigma associated with 
breast cancer, encouraging women to seek medical atten-
tion at the earliest signs of the disease.

X Dagnew Getnet Adugna @ dagnewgetnet5@ gmail. com and Habtu Kifle Negash @
Hab Hab

Acknowledgements We extend our gratitude to the authors of the articles 
included in this study.

Contributors The authors have made substantial contributions to this study. HA 
formulated the research question, drafted the initial manuscript, designed the 
search strategy, revised and approved the final version of the article. HKN and 
DGA refined the database search strategy, developed the data extraction form and 
approved the final version of the article. LM and NDB evaluated the data extraction 
form and approved the finalised version of the article. HA is the guarantor of this 
study.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. All data 
relevant to the study are included in the article or uploaded as supplementary 
information. Extracted data are available on request to the corresponding author.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Hailu Aragie http://orcid.org/0000-0002-0700-2952
Dagnew Getnet Adugna http://orcid.org/0000-0002-3670-4953

REFERENCES
 1 Arnold M, Morgan E, Rumgay H, et al. Current and future burden 

of breast cancer: Global statistics for 2020 and 2040. Breast 
2022;66:15–23. 

 2 Vanderpuye V, Grover S, Hammad N, et al. An update on the 
management of breast cancer in Africa. Infect Agent Cancer 
2017;12:13. 

 3 Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022: 
GLOBOCAN estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin 2024;74:229–63. 

 4 Solbana LK, Chaka EE. Determinants of breast cancer in Ethiopia: 
a systematic review and meta- analysis. Ecancermedicalscience 
2023;17:1624. 

 5 Narod SA, Sopik V. Is invasion a necessary step for metastases in 
breast cancer? Breast Cancer Res Treat 2018;169:9–23. 

 6 Allemani C, Sant M, Weir HK, et al. Breast cancer survival in the 
US and Europe: a CONCORD high- resolution study. Int J Cancer 
2013;132:1170–81. 

 7 Abedi G, Janbabai G, Moosazadeh M, et al. Survival Rate of 
Breast Cancer in Iran: A Meta- Analysis. Asian Pac J Cancer Prev 
2016;17:4615–21. 

 8 Lan NH, Laohasiriwong W, Stewart JF. Survival probability and 
prognostic factors for breast cancer patients in Vietnam. Glob Health 
Action 2013;6:1–9. 

 9 Sinaga ES, Ahmad RA, Shivalli S, et al. Age at diagnosis predicted 
survival outcome of female patients with breast cancer at a tertiary 
hospital in Yogyakarta, Indonesia. Pan Afr Med J 2018;31:163. 

 10 Allemani C, Matsuda T, Di Carlo V, et al. Global surveillance of trends 
in cancer survival 2000- 14 (CONCORD- 3): analysis of individual 
records for 37 513 025 patients diagnosed with one of 18 cancers 
from 322 population- based registries in 71 countries. Lancet 
2018;391:1023–75. 

 11 Weiner CM, Mathewos A, Addissie A, et al. Characteristics and 
follow- up of metastatic breast cancer in Ethiopia: A cohort study of 
573 women. Breast 2018;42:23–30. 

 12 Fagerholm R, Faltinova M, Aaltonen K, et al. Family history 
influences the tumor characteristics and prognosis of breast cancers 
developing during postmenopausal hormone therapy. Fam Cancer 
2018;17:321–31. 

 13 Fujimoto RHP, Koifman RJ, Silva I da. Survival rates of breast cancer 
and predictive factors: a hospital- based study from western Amazon 
area in Brazil. Cien Saude Colet 2019;24:261–73. 

 14 Misganaw M, Zeleke H, Mulugeta H, et al. Mortality rate and 
predictors among patients with breast cancer at a referral hospital 
in northwest Ethiopia: A retrospective follow- up study. PLoS ONE 
2023;18:e0279656. 

 15 Shibabaw W, Mulugeta T, Abera H, et al. Survival status and 
predictors of mortality among breast cancer patients at black lion 
specialized hospital, adult oncology unit, addis ababa, Ethiopia, 
2018. A retrospective follow- up study with survival analysis. [Preprint] 
2019.

 16 Shita A, Yalew AW, Tesfaw A, et al. Survival and predictors of 
mortality among breast cancer patients diagnosed at hawassa 
comprehensive specialized and teaching hospital and private 
oncology clinic in Southern Ethiopia: a retrospective cohort study. 
[Preprint] 2020. 

 17 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for 
systematic reviews and meta- analyses: the PRISMA statement. PLoS 
Med 2009;6:e1000097. 

 18 Ma L- L, Wang Y- Y, Yang Z- H, et al. Methodological quality (risk of 
bias) assessment tools for primary and secondary medical studies: 
what are they and which is better? Mil Med Res 2020;7:7. 

 19 McPheeters ML, Kripalani S, Peterson NB, et al. Closing the quality 
gap: revisiting the state of the science (vol. 3: quality improvement 
interventions to address health disparities). Evid Rep Technol Assess 
(Full Rep) 2012;1–475.

 20 Huedo- Medina TB, Sánchez- Meca J, Marín- Martínez F, et al. 
Assessing heterogeneity in meta- analysis: Q statistic or I2 index? 
Psychol Methods 2006;11:193–206. 

 21 Higgins JPT, Thompson SG, Deeks JJ, et al. Measuring 
inconsistency in meta- analyses. BMJ 2003;327:557–60. 

 22 Rücker G, Schwarzer G, Carpenter J. Arcsine test for publication bias 
in meta- analyses with binary outcomes. Stat Med 2008;27:746–63. 

 23 Egger M, Davey Smith G, Schneider M, et al. Bias in meta- analysis 
detected by a simple, graphical test. BMJ 1997;315:629–34. 

 24 Feleke B, Tesfaw LM, Mitku AA. Survival analysis of women breast 
cancer patients in Northwest Amhara, Ethiopia. Front Oncol 
2022;12:1041245. 

 25 Gashu C, Aguade AE. Assessing the survival time of women 
with breast cancer in Northwestern Ethiopia: using the Bayesian 
approach. BMC Womens Health 2024;24:120. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
7 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092725 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://x.com/dagnewgetnet5@gmail.com
https://x.com/Hab Hab
https://x.com/Hab Hab
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-0700-2952
http://orcid.org/0000-0002-3670-4953
http://dx.doi.org/10.1016/j.breast.2022.08.010
http://dx.doi.org/10.1186/s13027-017-0124-y
http://dx.doi.org/10.3322/caac.21834
http://dx.doi.org/10.3332/ecancer.2023.1624
http://dx.doi.org/10.1007/s10549-017-4644-3
http://dx.doi.org/10.1002/ijc.27725
http://dx.doi.org/10.22034/apjcp.2016.17.10.4615
http://dx.doi.org/10.3402/gha.v6i0.18860
http://dx.doi.org/10.3402/gha.v6i0.18860
http://dx.doi.org/10.11604/pamj.2018.31.163.17284
http://dx.doi.org/10.1016/S0140-6736(17)33326-3
http://dx.doi.org/10.1016/j.breast.2018.08.095
http://dx.doi.org/10.1007/s10689-017-0046-2
http://dx.doi.org/10.1590/1413-81232018241.35422016
http://dx.doi.org/10.1371/journal.pone.0279656
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1186/s40779-020-00238-8
https://pubmed.ncbi.nlm.nih.gov/24422952
https://pubmed.ncbi.nlm.nih.gov/24422952
http://dx.doi.org/10.1037/1082-989X.11.2.193
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1002/sim.2971
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.3389/fonc.2022.1041245
http://dx.doi.org/10.1186/s12905-024-02954-y
http://bmjopen.bmj.com/


12 Aragie H, et al. BMJ Open 2025;15:e092725. doi:10.1136/bmjopen-2024-092725

Open access 

 26 Tiruneh M, Tesfaw A, Tesfa D. Survival and Predictors of 
Mortality among Breast Cancer Patients in Northwest Ethiopia: A 
Retrospective Cohort Study. Cancer Manag Res 2021;13:9225–34. 

 27 Areri HA, Shibabaw W, Mulugeta T, et al. Survival status and 
predictors of mortality among breast cancer patients in adult 
oncology unit at black lion specialized hospital, addis ababa, 
Ethiopia, 2018. Epidemiology [Preprint] 2019. 

 28 Belete AM, Aynalem YA, Gemeda BN, et al. The Effect of Estrogen 
Receptor Status on Survival in Breast Cancer Patients in Ethiopia. 
Retrospective Cohort Study. Breast Cancer (Dove Med Press) 
2022;14:153–61. 

 29 Dagne S, Abate SM, Tigeneh W, et al. Assessment of breast 
cancer treatment outcome at Tikur Anbessa Specialized Hospital 
Adult Oncology Unit, Addis Ababa, Ethiopia. Eur J Oncol Pharm 
2019;2:e13. 

 30 Shita A, Yalew AW, Seife E, et al. Survival and predictors of breast 
cancer mortality in South Ethiopia: A retrospective cohort study. 
PLoS ONE 2023;18:e0282746. 

 31 Bacha RH, Jabir YN, Asebot AG, et al. Risk Factors Affecting Survival 
Time of Breast Cancer Patients: The case of Southwest Ethiopia. J 
Res Health Sci 2021;21:e00532. 

 32 Eber- Schulz P, Tariku W, Reibold C, et al. Survival of breast cancer 
patients in rural Ethiopia. Breast Cancer Res Treat 2018;170:111–8. 

 33 Tesfay B, Getinet T, Derso EA. Survival analysis of Time to Death of 
Breast Cancer Patients: in case of Ayder Comprehensive Specialized 
Hospital Tigray, Ethiopia. Cogent Med 2021;8:1908648. 

 34 Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: 
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 
Cancers in 185 Countries. CA Cancer J Clin 2021;71:209–49. 

 35 Haileselassie W, Mulugeta T, Tigeneh W, et al. The Situation of 
Cancer Treatment in Ethiopia: Challenges and Opportunities. J 
Cancer Prev 2019;24:33–42. 

 36 Hassanipour S, Maghsoudi A, Rezaeian S, et al. Survival Rate 
of Breast Cancer in Eastern Mediterranean Region Countries: 
A Systematic Review and Meta- Analysis. Ann Glob Health 
2019;85:138. 

 37 Maajani K, Jalali A, Alipour S, et al. The Global and Regional Survival 
Rate of Women With Breast Cancer: A Systematic Review and Meta- 
analysis. Clin Breast Cancer 2019;19:165–77. 

 38 Rahimzadeh M, Pourhoseingholi MA, Kavehie B. Survival Rates for 
Breast Cancer in Iranian Patients: a Meta- Analysis. Asian Pac J 
Cancer Prev 2016;17:2223–7. 

 39 Sankaranarayanan R, Swaminathan R, Brenner H, et al. Cancer 
survival in Africa, Asia, and Central America: a population- based 
study. Lancet Oncol 2010;11:165–73. 

 40 Olayide A, Isiaka A, Ganiyu R, et al. Breast Cancer Treatment and 
Outcomes in Nigeria: A Systematic Review and Meta- analysis. Asian 
Pac J Cancer Care 2023;8:591–8. 

 41 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J 
Clin 2016;66:7–30. 

 42 Sankaranarayanan R, Swaminathan R, Jayant K, et al. An overview 
of cancer survival in Africa, Asia, the Caribbean and Central America: 
the case for investment in cancer health services. IARC Sci Publ 
2011;2011:257–91.

 43 Mettlin C. Global breast cancer mortality statistics. CA Cancer J Clin 
1999;49:138–44. 

 44 Goodwin JS, Freeman JL, Freeman D, et al. Geographic variations in 
breast cancer mortality: do higher rates imply elevated incidence or 
poorer survival? Am J Public Health 1998;88:458–60. 

 45 Hambisa HD, Asfaha BT, Ambisa B, et al. Common predictors of 
cervical cancer related mortality in Ethiopia. A systematic review and 
meta- analysis. BMC Public Health 2024;24:852. 

 46 Tesfaw LM, Dessie ZG, Mekonnen Fenta H. Lung cancer mortality 
and associated predictors: systematic review using 32 scientific 
research findings. Front Oncol 2023;13:1308897. 

 47 Aynalem ZB, Adal AB, Ayele TF, et al. Mortality rate and predictors of 
colorectal cancer patients in Ethiopia: a systematic review and meta- 
analysis. BMC Cancer 2024;24:821. 

 48 Geremew H, Golla EB, Simegn MB, et al. Late- stage diagnosis: 
The driving force behind high breast cancer mortality in Ethiopia: A 
systematic review and meta- analysis. PLoS One 2024;19:e0307283. 

 49 Maskarinec G, Pagano I, Lurie G, et al. Factors Affecting Survival 
Among Women with Breast Cancer in Hawaii. J Womens Health 
(Larchmt) 2011;20:231–7. 

 50 Dawood S, Ueno NT, Valero V, et al. Identifying factors that impact 
survival among women with inflammatory breast cancer. Ann Oncol 
2012;23:870–5. 

 51 Makanjuola SBL, Popoola AO, Oludara MA. Radiation therapy: a 
major factor in the five- year survival analysis of women with breast 
cancer in Lagos, Nigeria. Radiother Oncol 2014;111:321–6. 

 52 Gakwaya A, Kigula- Mugambe JB, Kavuma A, et al. Cancer of the 
breast: 5- year survival in a tertiary hospital in Uganda. Br J Cancer 
2008;99:63–7. 

 53 Khan H, Rasmussen D, Gabbidon K, et al. Disparities in Breast 
Cancer Survivors in Rural West Texas. Cancer Control 2021;28. 

 54 Ferlay J, Bray F, Pisani P, et al. 5. GLOBOCAN 2002: cancer 
incidence, mortality and prevalence worldwide. 2004.

 55 Nennecke A, Geiss K, Hentschel S, et al. Survival of cancer patients 
in urban and rural areas of Germany--a comparison. Cancer 
Epidemiol 2014;38:259–65. 

 56 Markossian TW, Hines RB. Disparities in Late Stage Diagnosis, 
Treatment, and Breast Cancer- Related Death by Race, Age, and 
Rural Residence Among Women in Georgia. Women & Health 
2012;52:317–35. 

 57 Seedhom AE, Kamal NN. Factors affecting survival of women 
diagnosed with breast cancer in El- Minia Governorate, Egypt. Int J 
Prev Med 2011;2:131–8.

 58 Baghestani AR, Moghaddam SS, Majd HA, et al. Survival Analysis of 
Patients with Breast Cancer using Weibull Parametric Model. Asian 
Pac J Cancer Prev 2015;16:8567–71. 

 59 Weir L, Speers C, D’yachkova Y, et al. Prognostic significance of the 
number of axillary lymph nodes removed in patients with node- 
negative breast cancer. J Clin Oncol 2002;20:1793–9. 

 60 Leong SPL, Shen Z- Z, Liu T- J, et al. Is breast cancer the 
same disease in Asian and Western countries? World J Surg 
2010;34:2308–24. 

 61 Abdullah NA, Wan Mahiyuddin WR, Muhammad NA, et al. Survival 
rate of breast cancer patients in Malaysia: a population- based study. 
Asian Pac J Cancer Prev 2013;14:4591–4. 

 62 Ferlay J, Colombet M, Soerjomataram I, et al. Estimating the global 
cancer incidence and mortality in 2018: GLOBOCAN sources and 
methods. Int J Cancer 2019;144:1941–53. 

 63 Schwartz AM, Henson DE, Chen D, et al. Histologic grade remains 
a prognostic factor for breast cancer regardless of the number of 
positive lymph nodes and tumor size: a study of 161 708 cases 
of breast cancer from the SEER Program. Arch Pathol Lab Med 
2014;138:1048–52. 

 64 Newschaffer CJ, Bush TL, Penberthy LE, et al. Does comorbid 
disease interact with cancer? An epidemiologic analysis of mortality 
in a cohort of elderly breast cancer patients. J Gerontol A Biol Sci 
Med Sci 1998;53:M372–8. 

 65 Satariano WA, Ragland DR. The effect of comorbidity on 3- year 
survival of women with primary breast cancer. Ann Intern Med 
1994;120:104–10. 

 66 Tammemagi CM, Nerenz D, Neslund- Dudas C, et al. Comorbidity 
and survival disparities among black and white patients with breast 
cancer. JAMA 2005;294:1765–72. 

 67 Yancik R, Wesley MN, Ries LA, et al. Effect of age and comorbidity 
in postmenopausal breast cancer patients aged 55 years and older. 
JAMA 2001;285:885–92. 

 68 Søgaard M, Thomsen RW, Bossen KS, et al. The impact 
of comorbidity on cancer survival: a review. Clin Epidemiol 
2013;5:3–29. 

 69 Balabram D, Turra CM, Gobbi H. Association between age and 
survival in a cohort of Brazilian patients with operable breast cancer. 
Cad Saude Publica 2015;31:1732–42. 

 70 Rodríguez Bautista R, Ortega Gómez A, Hidalgo Miranda A, 
et al. Long non- coding RNAs: implications in targeted diagnoses, 
prognosis, and improved therapeutic strategies in human non- and 
triple- negative breast cancer. Clin Epigenetics 2018;10:88. 

 71 Zhao W, Sun L, Dong G, et al. Receptor conversion impacts 
outcomes of different molecular subtypes of primary breast cancer. 
Ther Adv Med Oncol 2021;13. 

 72 Ding Y, Ding K, Qian H, et al. Impact on survival of estrogen receptor, 
progesterone receptor and Ki- 67 expression discordance pre- and 
post- neoadjuvant chemotherapy in breast cancer. PLoS ONE 
2020;15:e0231895. 

 73 Sopik V, Sun P, Narod SA. The prognostic effect of estrogen receptor 
status differs for younger versus older breast cancer patients. Breast 
Cancer Res Treat 2017;165:391–402. 

 74 Li Y, Yang D, Yin X, et al. Clinicopathological Characteristics 
and Breast Cancer–Specific Survival of Patients With Single 
Hormone Receptor–Positive Breast Cancer. JAMA Netw Open 
2020;3:e1918160. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
7 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092725 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://dx.doi.org/10.2147/CMAR.S339988
http://dx.doi.org/10.2147/BCTT.S365295
http://dx.doi.org/10.1097/OP9.0000000000000013
http://dx.doi.org/10.1371/journal.pone.0282746
http://dx.doi.org/10.34172/jrhs.2021.65
http://dx.doi.org/10.34172/jrhs.2021.65
http://dx.doi.org/10.1007/s10549-018-4724-z
http://dx.doi.org/10.1080/2331205X.2021.1908648
http://dx.doi.org/10.3322/caac.21660
http://dx.doi.org/10.15430/JCP.2019.24.1.33
http://dx.doi.org/10.15430/JCP.2019.24.1.33
http://dx.doi.org/10.5334/aogh.2521
http://dx.doi.org/10.1016/j.clbc.2019.01.006
http://dx.doi.org/10.7314/apjcp.2016.17.4.2223
http://dx.doi.org/10.7314/apjcp.2016.17.4.2223
http://dx.doi.org/10.1016/S1470-2045(09)70335-3
http://dx.doi.org/10.31557/apjcc.2023.8.3.591-598
http://dx.doi.org/10.31557/apjcc.2023.8.3.591-598
http://dx.doi.org/10.3322/caac.21332
http://dx.doi.org/10.3322/caac.21332
https://pubmed.ncbi.nlm.nih.gov/21675431
http://dx.doi.org/10.3322/canjclin.49.3.138
http://dx.doi.org/10.2105/ajph.88.3.458
http://dx.doi.org/10.1186/s12889-024-18238-x
http://dx.doi.org/10.3389/fonc.2023.1308897
http://dx.doi.org/10.1186/s12885-024-12597-9
http://dx.doi.org/10.1371/journal.pone.0307283
http://dx.doi.org/10.1089/jwh.2010.2114
http://dx.doi.org/10.1089/jwh.2010.2114
http://dx.doi.org/10.1093/annonc/mdr319
http://dx.doi.org/10.1016/j.radonc.2014.03.013
http://dx.doi.org/10.1038/sj.bjc.6604435
http://dx.doi.org/10.1177/10732748211042125
http://dx.doi.org/10.1016/j.canep.2014.02.011
http://dx.doi.org/10.1016/j.canep.2014.02.011
http://dx.doi.org/10.1080/03630242.2012.674091
https://pubmed.ncbi.nlm.nih.gov/21811654
https://pubmed.ncbi.nlm.nih.gov/21811654
http://dx.doi.org/10.7314/apjcp.2015.16.18.8567
http://dx.doi.org/10.7314/apjcp.2015.16.18.8567
http://dx.doi.org/10.1200/JCO.2002.07.112
http://dx.doi.org/10.1007/s00268-010-0683-1
http://dx.doi.org/10.7314/apjcp.2013.14.8.4591
http://dx.doi.org/10.1002/ijc.31937
http://dx.doi.org/10.5858/arpa.2013-0435-OA
http://dx.doi.org/10.1093/gerona/53a.5.m372
http://dx.doi.org/10.1093/gerona/53a.5.m372
http://dx.doi.org/10.7326/0003-4819-120-2-199401150-00002
http://dx.doi.org/10.1001/jama.294.14.1765
http://dx.doi.org/10.1001/jama.285.7.885
http://dx.doi.org/10.2147/CLEP.S47150
http://dx.doi.org/10.1590/0102-311X00114214
http://dx.doi.org/10.1186/s13148-018-0514-z
http://dx.doi.org/10.1177/17588359211012982
http://dx.doi.org/10.1371/journal.pone.0231895
http://dx.doi.org/10.1007/s10549-017-4333-2
http://dx.doi.org/10.1007/s10549-017-4333-2
http://dx.doi.org/10.1001/jamanetworkopen.2019.18160
http://bmjopen.bmj.com/

	Survival status and predictors of mortality among patients with breast cancer in Ethiopia: a systematic review and meta-analysis
	Abstract
	Introduction
	Methods
	Study protocol registration and reporting
	Search strategies and sources of information
	Inclusion and exclusion criteria
	Data extraction
	Quality assessment
	Outcome measurement
	Data processing and analysis
	Heterogeneity test, publication bias and certainty evidence
	Sensitivity analysis
	Patient and public involvement

	Results
	Characteristics of included studies
	Pooled survival status among patients with breast cancer in Ethiopia
	Subgroup analysis of mortality rate
	Publication bias
	Trim-andfill analysis
	Predictors of breast cancer mortality

	Discussion
	Conclusion
	References


