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Abstract

Introduction Breast cancer remains the most common cancer and a leading cause of cancer-related deaths among
women worldwide. In Ethiopia, the survival rate of breast cancer patients is influenced by various socio-demographic,
clinical, and health system factors. This systematic review and meta-analysis aimed to identify and synthesize the
predictors of survival rates among breast cancer patients in Ethiopia.

Methods We conducted a systematic review of observational cohort studies. The literature search was performed
between August 1 and 30, 2024, using PubMed, Hinari, EMBASE, Google, Google Scholar, and Web of Science. The
Newcastle Ottawa 2016 Critical Appraisal Checklist assessed methodological quality. Publication bias was evaluated
using a funnel plot and Egger’s test, and heterogeneity was examined with the I-squared test. Data were extracted
with Microsoft Excel and analyzed using Stata 11.

Results A total of 15 articles with 6,375 study participants from six regions were included. We found that significant
predictors of decreased survival rate among breast cancer patients were age (aHR 1.05, 95% Cl 1.02-1.08), illiteracy
(@aHR 7.34, 95% Cl 4.38-10.3), married (@aHR 1.21, 95% Cl 1.03-1.40), rural residence (@aHR 1.71, 95% Cl| 1.06-2.36), two
or more lymph node involvement (@aHR 3.57, 95% ClI 1.02-6.13), histological grade two or more (aHR 1.44, 95% Cl
1.12-2.77), overweight (@HR 0.56, 95% Cl 0.24-0.87), and having comorbidity (aHR 1.86, 95% Cl 1.04-2.68).

Conclusion This systematic review and meta-analysis identified several key predictors of reduced survival rates
among breast cancer patients in Ethiopia, including older age, illiteracy, rural residence, involvement of two or

more lymph nodes, higher histological grade, marital status, and the presence of comorbidities. Interestingly, being
overweight was associated with improved survival. Health stakeholders and policymakers emphasizing public health
education, managing comorbidities, and expanding access to early detection and treatment, especially in rural areas,
are critical.
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Text box 1. Contributions to the literature

« This study is the first systematic review and meta-analysis to synthesize
predictors of breast cancer survival in Ethiopia, addressing a significant
gap in public health research in low-resource settings.

- It provides evidence on how socio-demographic, clinical, and health
system factors influence survival rates, offering critical insights for
designing targeted interventions in similar contexts.

« This research underscores the importance of equitable healthcare ac-
cess, particularly for rural and underprivileged populations, to improve
breast cancer outcomes in Ethiopia and comparable regions.

Introduction

In 2020 there was an anticipated 19.3 million new cases
of cancer worldwide and over 10.0 million cancer-related
deaths. The most prevalent cancer to be diagnosed in
women is breast cancer, which has overtaken lung cancer.
Colon, prostate, and stomach cancers are the next most
common malignancies [1]. Globally, 2.3 million women
received a breast cancer diagnosis in 2022, and 670,000
people died from the disease [2]. While breast cancer
mortality is highest in less developed nations, the dis-
ease’s incidence is higher in more developed country [3].
Sub-Saharan Africa as a whole is facing a growing cancer-
related public health burden. Currently, 4% of Ethiopian
mortalities are related to cancer [4]. In Africa, women die
from breast cancer at a rate of 20% and account for 28%
of all cancer cases [5].

The World Health Organization (WHO) launched the
Global Breast Cancer Initiative (GBCI) in 2021 to reduce
mortality rates by 2.5% per year to 2040 through three
key pillars of action on health promotion for early detec-
tion, timely diagnosis; and comprehensive breast cancer
management [6]. A systematic review and meta-analysis
revealed that the average duration between recognizing
symptoms and presenting them to a medical professional
was less than 4 months in North Africa and between 3
and 6 months in sub-Saharan Africa [7].

Evidence showed that the effects of delay on prognosis
have generally demonstrated that longer delays are linked
to malignancies that are diagnosed at an advanced stage,
which lowers the likelihood of survival [8—10]. Longer
patient delays were linked to bigger tumor sizes, positive
nodes, and a 24% death rate compared to shorter patient
delays [11]. Longer delays were associated with lower
survival rates for women, both from the date of diagnosis
and from the beginning of symptoms [12]. Evidence sug-
gests that breast cancer mortality rates are decreasing in
most high-income countries, despite increasing or stable
incidence rates [13].

A meta-analysis done in Iraq revealed that the one-
year, three-year, five-year, and ten-year survival rates of
breast cancer were estimated to be 95.8%, 82.4%, 69.5%,
and 58.1%, respectively [14]. A systematic review and
meta-analysis done in sub-Saharan African countries the
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pooled 1-year survival rate of patients with breast can-
cer was 0.79; 2-year survival rate was 0.70, 3-year sur-
vival rate0.56, 4-year survival rate was 0.54, and 5-year
survival rate was 0.40 [15]. Previous Systematic Review
and meta-analysis revealed that age [14, 16], stage of dis-
ease [14, 16, 17], lymph node involvement [14, 17] size
of the tumor [14], high level of education [18], high level
of income [18], high level of socioeconomic status [18],
positive progesterone receptor [19] and positive estrogen
receptor [19] were predictors of survival rate of breast
cancer patient.

Previous primary studies done around the globe iden-
tified overweight [20-22], married [23], higher level of
education [23], lymph node involvement [24—26], tumor
size [24, 26-28], stage of breast cancer [27, 29], hormone
therapy [21], comorbidities [30], distant metastasis [29,
30], lower socioeconomic status [24, 31], negative estro-
gen receptor [24], smoking [22], negative progesterone
receptor [25], family history of breast cancer [32], and
age [26, 32, 33] were factors that influence the survival
rate of breast cancer patients.

Cancer accounts for 5.8% of all deaths in Ethiopia,
with 60,000 new cases diagnosed and over 44,000 deaths
annually, the most prevalent being breast cancer (30.2%),
cervical cancer (13.4%), and colorectal cancer (5.7%)
[34]. Research done in Ethiopia revealed that breast can-
cer was the second leading neoplasm, responsible for 21
(2.7%) of all deaths (95% CI 1.5-3.7%), and was among
the top five causes of non-communicable deaths [35]. The
estimated 1- and 2-year overall survival probability rates
in the rural part of Ethiopia were 78 and 53%, respec-
tively [36]. The majority of the cancer burden occurs in
low- and middle-income countries where cancer has a
profound social and economic effect on communities
because of the limited access to care [37].

WHO urges significant investments involving a broad
range of partners in comprehensive cancer control are
required and crucial to improving the quality of life of
vulnerable communities while at the same time strength-
ening national health systems [38]. There was previous
primary research conducted in Ethiopia to determine the
survival rate and its predictors of breast cancer patients;
however, findings from those studies varied across
regions. To the best of our knowledge, this topic has not
yet been investigated by systematic review and meta-
analysis at the national level. In particular, this study
covered a wider geographical area and provided pooled
results. This information is necessary for policy planners
and program managers to identify gaps in the predictors
of survival rate among breast cancer patients and to plan
strategies to increase the survival time of breast cancer
patients. Early identification and prompt treatment of
breast cancer are crucial for improving maternal health.
Thus, the goal of this study was to assess predictors of
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survival rates among breast cancer patients in Ethiopia.
The literature search was conducted over one month,
from August 1 to 30, 2024, to identify relevant studies.

Methods and materials

Study protocol and reporting

This systematic review and meta-analysis was carried out
per the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) criteria [39] (supplemen-
tary S1 file ). The eligibility criteria were adapted from the
Newcastle Ottawa 2016 review guidelines [40]. We used
Endnote (version X7) reference management software
to download, organize, and review and Zotero to cite
related articles.

Inclusion criteria

We searched our studies on human studies published in
English language. Participants were all quantitative stud-
ies with variables or indicators indicating predictor of
survival rate among breast cancer patients were included
in the systematic review and meta -analysis.

The review considered all observational cohort stud-
ies written in English, and conducted in Ethiopia. We
searched literatures included for the review for one-
month duration August 1 to 30, 2024.All published arti-
cles were included in the form of journal articles without
time limit. Results of interest: The main investigations
revealed predictor of survival rate among breast cancer
patients.

Exclusion criteria

Excluded from the study were anonymous reports, dupli-
cate research, articles lacking an abstract or full text,
and qualitative investigations. We excluded systematic
reviews, case reports, and retrospective reviews. We

Table 1 Inclusion and exclusion criteria predictor of survival rate
among breast cancer patients in Ethiopia: systematic review and
meta -analysis 2024

Study
characteristics

Inclusion criteria Exclusion criteria

Design observational stud-  Clinical trials, qualitative
ies cohort studies studies, editorial letters, case
reports/series
Population Breast cancer Studies not involving the tar-
patients get population or focused on
different health conditions
Condition Predictors of survival  Unclear to articles with the
rate among breast outcome variable of breast
cancer patients cancer patient, articles only
reviews and descriptive
static’s
Context Studies conducted  Studies outside Ethiopia
in Ethiopia
Language Articles published in  Articles published in other

English languages
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also excluded studies focusing on specific factors and
frequency with descriptive studies. Since there was no
concrete data to take from this research, they were elimi-
nated (Table 1).

Operational definition

Survival time: The duration a patient remains free from
the outcome following their diagnosis [41-43]. Individu-
als who were lost to follow-up, still alive, or transferred
out by the end of the study period were considered cen-
sored [44].

The place of residence was classified as rural or urban
and educational status was classified as literate and illiter-
ate, comorbidities were categorized as yes or not having
comorbidities, having a family history of breast cancer
was categorized as having a history of breast cancer or
not, tumor size is grouped into <5 c¢cm or =>5 cm. Mari-
tal status is grouped into married or not married. Age is
a continuous variable and is expressed in a unit. About
histological grade of breast cancer was grouped into <2
or =>2. Lymph node involvement is grouped as <2 or
=>2 lymph involved. Lymph nodal status was grouped
into positive or negative. Weight of patients classified as
underweight or overweight. Treatment taken is grouped
into combined chemotherapy taken or single treatment
taken.

Search strategy

A systematic search of peer-reviewed, published lit-
erature in English was conducted to identify the factors
contributing to the survival rate among breast cancer
patients in Ethiopia (supplementary S2 file). We looked
through the databases at PubMed, Hinari, EMBASE,
Google, Google Scholar, and Web Science to find per-
tinent research. To find pertinent key phrases, we first
searched by article title in PubMed, Google, and Google
Scholar. Secondly, we discovered related ideal key-
words. Third, we conducted a second search using these
phrases in the databases after looking for more research
in the reference lists of all the recognized papers and
publications. Terms like “breast cancer,” “associated fac-
tors,” “predictors, “determinants, “contributing fac-
tors,” “survival time,” “survival rate,” “survival analysis,’
“determinant of breast cancer mortality,” “survival time
of breast cancer patient,” “survival analysis of breast can-
cer patient,” “survival rate of a breast cancer patient,
“Ethiopia," We experimented and improved utilizing
several test searches, combining related search phrases
with Boolean operators like OR and combining distinct
notions using the Boolean operator AND.

y«

Data extraction
The data was extracted using Microsoft Excel. Two dis-
tinct data extraction formats were utilized to collect the
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information needed for analysis. In the extraction form,
we included the author’s last name, the year the work
was published, the study country, the study design, sam-
ple size, associated factor, study area, the hazard rate of
predictors and its confidence interval, and the quality
score of each study. The author’s last name and the year
of publication were also included in the data extraction
format for contributing factors. Every necessary piece
of information was separately collected by two writers,
who then cross-checked their findings and agreed on any
discrepancies.

Quality assessment/critical appraisal

The article was manually transferred to EndNote and
checked for duplicates. The inclusion and exclusion cri-
teria were applied to review the remaining articles, focus-
ing on patient predictors of survival rate among breast
cancer patients in Ethiopia. The Newcastle-Ottawa qual-
ity appraisal checklist was used to evaluate the quality of
individual studies [40] (Supplementary S3 file).

Two reviewers evaluated each primary study individu-
ally, and a decision was made to accept or reject based
on specific criteria. In case of disagreement, the average
score of both reviewers was taken. A study was catego-
rized as good quality if it scored more than 50% on qual-
ity assessment indicators. Each cohort study was assessed
using eight criteria: inclusion criteria, study subject and
setting description, valid measurement of exposure, and
identification of confounders using objective criteria,
confounder handling strategies, outcome measurement,
and statistical analysis. Fifteen cohort studies met quality
criteria and were included in the analysis.

Statistical analysis

Meta-analysis was conducted using STATA version 11.
Hazard ratios (HRs) with 95% confidence intervals (ClIs)
were extracted or calculated to summarize the predictors
of survival. Heterogeneity among studies was assessed
using the I* statistic, with values>50% indicating sub-
stantial heterogeneity. A random-effects model was used
to account for variability among studies.

Publication bias

Publication bias was assessed using a funnel plot and
Egger’s test, with a p-value<0.05 indicating significant
bias [45].

Result
A total of 800 published studies (PubMed=100,
Hinari=10, Google=85, EMBASE=10, Google

Scholar=585, Web science=10) were identified. 100
duplicates were removed, leaving 700 abstracts for
evaluation. 550 articles were excluded based on differ-
ent. Resulting in 150 articles was retained for full-text
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screening. 100 articles were further excluded for vari-
ous reasons, leaving only 50 studies assessed for eligi-
bility. Finally,15 reports of articles were included for the
final systematic review and meta-analysis. 35 articles
were excluded for various reasons different outcome
definitions, overlapping of participants, and lack of full
data=10 (Fig. 1).

Study characteristics

Fifteen studies were included in this analysis [41-44,
46-56]. Six articles were included from Ambhara, three
articles were from AdisAbeba, two articles were from
Tigray, two articles were from Oromia, one article was
from Sidama and one article was included in south
nation nationalities of people Ethiopia region (SNNPE).
From the included articles 6,375 breast cancer patients
participated in the determinant of survival rate among
breast cancer. The included articles were published. All
the included studies were facility-based cohorts by design
and reported survival rate predictors among breast can-
cer patients. The sample sizes across the studies ranged
from 86 [56] to 819 [55] (Table 2).

Publication bias

The Egger’s test yielded non-significant results, indicating
no evidence of publication bias across the included stud-
ies. Additionally, the funnel plot appeared symmetrical,
further supporting the absence of significant publication
bias. The funnel plot for each predictor is provided in
Supplementary File S4 for detailed reference.

Predictors of survival rate among breast cancer patients in
Ethiopia: a systematic review 2024

We included 12 selected variables to identify relation-
ships with the survival rate of breast cancer patients in
Ethiopia. Of these, eight variables, namely age years,
illiterate educational level, rural residence, lymph node
involvement, histological grade=>2, overweight, hav-
ing comorbidity, and married women were significantly
associated with the survival rate of breast cancer patients
(Table 3). The review also demonstrated that family his-
tory of breast cancer, treatment taken, tumor stage,
tumor size, and nodal status had no statistically signifi-
cant association with predictors of survival rate among
breast cancer patients.

Histological grade

In the overall analysis of this study, histological grades
of breast cancer patients were significantly associated
with survival rates. Patients with histological grade two
and above were 1.44 times more likely to short survival
rate than their counterparts (aHR, 1.44; 95% CI: 1.12,
2.77). This means that breast cancer patients with grade
two histological involvement have a 44% higher risk of
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Fig. 1 PRISMA flowchart diagram of the study selection process for predictors of survival rates among breast cancer patients in ethiopia 2024

decreased survival compared to their counterparts. A
random effects model was assumed for the analysis as 12
(98.1%) and Egger test 0.517 with a p-value of (<0.001)
showed statistically significant heterogeneity among the
included studies for this factor analysis (Fig. 2).

Having comorbidity

In the overall analysis of this study having comorbidity of
breast cancer patients was significantly associated with
survival rate. Patients with comorbidity were 1.86 times
more likely to reduced survival rate than their counter-
parts (aHR, 1.86; 95% CI: 1.04, 2.68). This means that
breast cancer patients having comorbidity have a 68%
higher risk of reduced survival compared to their coun-
terparts. A random effects model was assumed for the
analysis as 12 (99.2%) and Egger test 0.090 with a p-value
of (<0.001) showed statistically significant heterogeneity

among the included studies for this factor analysis
(Fig. 3).

Educational status

In this meta-analysis educational status was significantly
associated with the survival rate of breast cancer patients.
Patients with illiterate educational levels were 7.34 times
reduced the survival rate than that of educated one (aHR,
7.34; 95% CI: 4.38, 10.30). This means that breast can-
cer patients illiterate have a 34% higher risk of reduced
survival compared to those educated ones. The random
effect model was used for the analysis as 12=99.8% and
Egger test 0.020 showed statically significant heterogene-
ity among the included studies (Fig. 4).
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Table 2 Study characteristics of systematic review and meta-analysis on breast cancer survival predictors in Ethiopia 2024

Author Region Study period Study design Sample size Predictors Adjusted HR LCI udi
Wondimu AD, etal.  Addis Abeba 2019 Cohort 408 Family history of breast cancer 0.7959 0.074 1.517
Tx taken 05726 0.204 1.349
Tumor size 1.1365 0.331 1.94
Age 0.0834 0.055 0.112
Feleke B, et al. Amhara 2022 Cohort 322 Family hx 1.86 1.096 3.158
Tx taken 1.274 0.91 1.783
Tumor stage 0.258 0.088 0.752
Having comorbidity 4.569 2.104 9.921
Age 1.028 0.975 0.999
Lymph node involvement 0.726 0.56 0.997
Tesfay B, et al. Tigray 2021 Cohort 186 Tx taken 0.132 0.01577 1.16
Tumor size 117 1.06 1.29
Educational status 303 1.11 833
Residence 4.69 1.08 20
Age 1.012 0.0036  0.02
Hagos BT, et al. Tigray 2024 Cohort 146 Tx taken 0.84 0.6 1.179
Tumor size 098 0.968 0.996
Tumor stage 048 0.297 0.789
Educational status 0.52 0.325 0.823
Residence 0.68 0.516 0.904
Marital status 1.1 0.546 2.031
Age 098 0.968 0.997
Lymph node involvement 0.52 0.341 0.787
Tasfa Marine B, et al.  Oromia 2023 Cohort 552 Tx taken 0.53 0.16 1.12
Tumor size 04 0.39 1.44
Tumor stage 04 0.34 147
Histological grade 1.17 0.26 0.56
Having comorbidity 246 0.39 1.41
Educational status 232 0.79 243
Residence 0.84 0.0001 035
Marital status 13 0.05 047
Overweight 0.05 1.57 441
Age 2.54 3.95 7.3
Nodal status 0.04 1.88 445
Gashu C, et al. Amhara 2024 Cohort 382 Tumor size 043 0.05 0.46
Having comorbidity 042 0.16 0.51
Educational status 0.28 032 1.13
Overweight 0.21 0.15 0.62
Lymph node involvement 0.53 0.26 0.81
Nodal status 032 0.26 0.81
Yismaw D, et al. Amhara 2022 Cohort 392 Family hx 0.643 0.579 0.714
Tumor size 0.595 0.541 0.655
Tumor stage 0.33 0.198 0.548
Residence 1.806 1.27 2.564
Overweight 0.971 0.97 0.988
Age 098 0.968 0.994

Areri HA, et al. Addis Abeba 2019 Cohort 627 Tx taken 0.67 0.451 0.989
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Table 2 (continued)
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Author Region Study period Study design Sample size Predictors Adjusted HR LCI udi
Tumor size 2.31 0.891 4123
Tumor stage 1.86 1127 3.08
Histological grade 312 1.16 8.36
Having comorbidity 149 0.98 2.29
Residence 148 0.999 2.195
Marital status 144 0.81 2.5
Lymph node involvement 0.79 0.517 1.205
Nodal status 1.83 1.217 2.736
Sharma MK, et al. Addis Abeba 2019 Cohort 819 Tumor size 0.906 0.824 0.995
Tumor stage 0.397 0.307 0.513
Histological grade 1.154 1.05 1,26
Misganaw M, etal.  Amhara 2023 Cohort 410 Tumor stage 943 6.3 11.03
Histological grade 212 1.26 355
Having comorbidity 1.5 1.01 2.21
Residence 1.25 0.88 1.78
Lymph node involvement 12.58 5.19 30.46
Nodal status 1.68 0.56 5.05
Tiruneh M, et al. Amhara 2021 Cohort 482 Tumor stage 1.82 152 3.62
Marital status 1.1 0.8 1.53
Lymph node involvement 0.85 0.62 1.05
Bacha RH, et al. Oromia 2021 Cohort 642 Family history of breast cancer  0.99 0.82 1.21
Tx taken 0.56 037 0.85
Tumor size 0.59 0.46 0.75
Tumor stage 032 022 046
Histological grade 0.64 0.5 0.83
Residence 0.14 0.11 0.17
Overweight 0.87 0.68 1.1
Age 0.99 0.98 0.99
Fentaw S, et al. Amhara 2024 Cohort 632 Tumor size 0.853 0.82 0.899
Tumor stage 0.637 0578 0.745
Histological grade 0.866 0612 0.926
Having comorbidity 0.782 0.634 0.867
Lymph node involvement 0.883 0.645 0.996
Shita A, et al. Sidama 2020 Cohort 289 Tx taken 6.69 22 203
Tumor stage 3.01 1.05 8.59
Residence 2.71 144 5.09
Tekle G, et al. SNNPE 2019 Cohort 86 Educational status 4306 1.085 4.966
Age 1.06 0.896 0.992
Residence Marital status

In the overall analysis of this study residence of breast
cancer patients was significantly associated with sur-
vival rate. Patients with rural residence were 1.71 times
more likely to reduced survival rate than their counter-
parts (aHR, 1.71 95% CI: 1.06, 2.36). This means that
breast cancer patients residing in rural areas have a 71%
higher risk of decreased survival compared to those liv-
ing in urban areas. A random effects model was assumed
for the analysis as 12 (99.1%) and Egger test 0.070 with a
p-value of (<0.001) showed statistically significant het-
erogeneity among the included studies for this factor
analysis (Fig. 5).

In the overall analysis of this study marital status of breast
cancer patients was significantly associated with survival
rate. Patients with married were 1.21 times more likely to
reduced survival rate than their counterparts (aHR, 1.21;
95% CI: 1.03, 1.40). A random effects model was assumed
for the analysis as 12 (50.9%) and Egger test 0.512 showed
statistically moderate heterogeneity among the included
studies for this factor analysis (Fig. 6).

Weight

In the overall analysis of this study weight of breast
cancer patients was significantly associated with sur-
vival rate. Patients with overweight were 44% increased
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Table 3 Predictors of survival rate among breast Cancer patients
in Ethiopia— a systematic review and Meta-analysis 2024

Variable Exposed Comparator aHR(95% 12
(d)]

Marital status Yes No 1.21;(1.03, 50.9%
1.40)

Age A unit - 1.05;(1.02, 99.3%

increase 1.08)

Educational [lliterate Literate 7.34:(4.38, 99.8%

status 10.30)

Residence Rural Urban 1.71(1.06, 99.1%
2.36)

Lymph node =>2 <2 3.57(1.02, 99.8%

involvement 6.13).

Histological =>2 <2 144;(1.12, 98.1%

grade Overweight Normal 2.77) 96.7%

Weight 0.56;(0.24,
0.87)

Having Yes No 1.86;(1.04, 99.2%

comorbidity 2.68)

survival rate than their counterparts (aHR, 0.56; 95% CI:
0.24, 0.87). A random effects model was assumed for the
analysis as 12 (96.7%) and Egger test 0.105 with a p-value
of (<0.001) showed statistically significant heterogene-
ity among the included studies for this factor analysis
(Fig. 7).

Lymph node involvement

In this meta-analysis lymph node involvement of breast
cancer patients was significantly associated with survival

Study
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rate. Patients with two or more lymph node involve-
ment were 1.86 times more likely to reduced survival rate
than their counterparts (aHR, 3.57; 95% CI:1.02, 6.13).
This means that Patients with two or more lymph node
involvement were an 86% reduced survival rate than
their counterparts A random effects model was assumed
for the analysis as 12 (99.9%) and Egger test 0.073 with a
p-value of (<0.001) showed statistically significant het-
erogeneity among the included studies for this factor
analysis (Fig. 8).

Age

In this meta-analysis age of breast cancer patients
was significantly associated with survival rate. As age
increased by one unit the survival rate of breast cancer
patients was reduced by byl.05 times (aHR, 1.05; 95%
CI:1.02, 1.08). A random effects model was assumed for
the analysis as 12 (99.3%) with a p-value of (<0.001) and
the Egger test 0.472 showed statistically significant het-
erogeneity among the included studies for this factor
analysis (Fig. 9).

Predictors not associated with survival rate among
breast cancer patients- a systematic review in
Ethiopia 2024

Family history of breast cancer

Family history of breast cancer patients was not associ-
ated with survival rate. The overall Adjusted Hazard
Ratio of married women is 1.09(0.69-1.49). Random

%

ES (95% Cl) Weight

Buzuneh Tasfa Marine +i 1.17 (1.00, 1.34) 17.04
Habtamu Abera Areri i —— 3.12(2.69, 3.55) 13.67
M.K. Sharma L ; 1.15(1.11,1.19) 17.78
MekidesMisganaw ; - 2.12(1.90,2.34) 16.45
Reta Habtamu Bacha . 0.64 (0.53, 0.75) 17.47
Seid Fentaw L) . 0.87(0.78,0.96) 17.59
Overall (I-squared = 98.1%, p = 0.000) @ 1.44 (1.12,1.77) 100.00
NOTE: Weights are from random effects analysig .
| ' |
-3.55 0 3.55

Fig. 2 The pooled adjusted hazard ratio (aHR) for the association between histological grade of breast cancer and survival rate- a systematic review in

Ethiopia 2024
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Study %
ID ES (95% Cl) Weight
BereketFeleke - =~ 457(4.23,4.91) 16.42
Buzuneh Tasfa Marine i - 2.46 (2.18,2.74) 16.57
Chalachew Gashu - : 0.42 (0.17,0.67) 16.63
Habtamu Abera Areri > I 1.49 (1.31,1.67) 16.75
MekidesMisganaw L J i 1.50 (1.33, 1.67) 16.77
Seid Fentaw L . 0.78 (0.71,0.85) 16.87
Overall (I-squared = 99.2%, p = 0.000) @ 1.86 (1.04,2.68) 100.00
NOTE: Weights are from random effects analysig .
| ' |
-4.91 0 4.91

Fig. 3 The pooled adjusted hazard ratio (@HR) for the association between comorbidities and survival rate among breast cancer patients— a systematic
review in Ethiopia 2024

Study %

ID ES (95% Cl) Weight

Bsrat Tesfay - 30.30(28.86,31.74)  19.29

Bsrat Tesfay Hagos * E 0.52 (0.32, 0.72) 20.19

Buzuneh Tasfa Marine L 2 i 2.32(2.08, 2.56) 20.18

Chalachew Gashu * E 0.28 (0.01, 0.55) 20.18

Getachew Tekle * E 4.31(3.98, 4.64) 20.16

Overall (I-squared = 99.8%, p = 0.000) ® 7.34 (4.38, 10.30) 100.00
:

NOTE: Weights are from random effects analysis 5

| |
-31.7 0 31.7

Fig. 4 The pooled adjusted hazard ratio (@HR) for the association between educational status and survival rate among breast cancer patients— a system-
atic review in Ethiopia 2024
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Study %
ID ES (95% Cl) Weight
Bsrat Tesfay —&— 4.69 (4.06, 5.32) 12.08
Bsrat Tesfay Hagos L ] 0.68 (0.56, 0.80) 13.59
Buzuneh Tasfa Marine ——o—-— 0.84 (-0.93, 2.61)6.77
Dessie Yismaw o 1.81 (1.65, 1.96) 13.55
Habtamu Abera Areri 0: 1.48 (1.31, 1.65) 13.52
MekidesMisganaw L 4 : 1.25(1.10, 1.40) 13.55
Reta Habtamu Bacha . 0.14 (0.05, 0.23) 13.61
Abel Shita - 2.71 (2.44, 2.98) 13.33
Overall (I-squared = 99.1%, p = 0.000) <> 1.71 (1.06, 2.36) 100.00
NOTE: Weights are from random effects anglysis i
| |
-5.32 0 5.32
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Fig.5 The pooled adjusted hazard ratio (aHR) for the association between residence and survival rate among breast cancer patients— a systematic review

in Ethiopia 2024

Study

Bsrat Tesfay Hagos
Buzuneh Tasfa Marine
Habtamu Abera Areri
Mulu Tiruneh

Overall (I-squared = 50.9%, p = 0.106)

NOTE: Weights are from random effects analysis

%

ES (95% Cl) Weight

1.10 (0.81, 1.39) 22.82

1.30 (0.81, 1.79) 11.07

1.44 (1.20, 1.68) 26.74

1.10 (0.96, 1.24) 39.38

1.21 (1.08, 1.40) 100.00

|
-1.79

0 1.79

Fig. 6 The pooled adjusted hazard ratio (aHR) for the association between marital status and survival rate among breast cancer patients— a systematic

review in Ethiopia 2024
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Study %
ID ES (95% Cl) Weight
Buzuneh Tasfa Marine —— E 0.05 (-0.17, 0.27) 2412
Chalachew Gashu —_ 0.21 (-0.10, 0.52) 21.77
Dessie Yismaw @ 0.97(0.97,0.97) 27.45
Reta Habtamu Bacha H —&— 0.87(0.77,0.97) 26.65
Overall (l-squared = 96.7%, p = 0.000) <> 0.56 (0.24, 0.87) 100.00
NOTE: Weights are from random effects analysis H

| |

-.975 0

.975

Fig. 7 The pooled adjusted hazard ratio (aHR) for the association between weight and survival rate among breast cancer patients— a systematic review

in Ethiopia 2024

Study

BereketFeleke *
Bsrat Tesfay Hagos
Chalachew Gashu

Habtamu Abera Areri L
MekidesMisganaw

Overall (I-squared = 99.9%, p = 0.000)

NOTE: Weights are from random effects analysis

%

ES (95% Cl) Weight
0.73 (0.60, 0.85) 20.03
1.92 (1.74, 2.10) 20.02
1.88 (1.63, 2.13) 20.00
0.79 (0.61, 0.97) 20.01
¢ 1258(12.20,12.96) 19.95

3.57 (1.02, 6.13) 100.00

|
-13 0

13

Fig. 8 The pooled adjusted hazard ratio (aHR) for the association between lymph node involvement and survival rate among breast cancer patients— a

systematic review in Ethiopia 2024

effect model was used 12,97.9%) with p-value <0.001 and
Egger test 0.314 with significant heterogeneity for this
analysis (Fig. 10).

Treatment taken
Treatment taken (radiotherapy, chemotherapy, and com-
bined) was a significance difference in survival rate of

breast cancer patients. The overall Adjusted Hazard Ratio
of treatment taken is 1.41(0.66-2.16). Random effect
model was used 12,98.8%) as p-value,0.00land Egger
test 0.441 with significant heterogeneity for this analysis
(Fig. 11).
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Study

Asrat Demeke Wondimu
BereketFeleke

Bsrat Tesfay

Bsrat Tesfay Hagos
Buzuneh Tasfa Marine
Dessie Yismaw

Reta Habtamu Bacha

t
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%

ES (95% ClI) Weight

0.08 (-0.07,0.24)  3.86
° 1.03(1.02,1.03)  18.29

— 1.01(0.64,1.38)  0.80
. 0.98(0.97,099) 18.25

! == 254(2.41,267) 5.11
L 0.98 (0.97, 0.99) 18.28

* 0.99(0.99,0.99) 18.36

Getachew Tekle 1.06 (1.04, 1.08) 17.06
Overall (I-squared = 99.3%, p = 0.000) ’ 1.05 (1.02, 1.08) 100.00
NOTE: Weights are from random effects analysis E
I I
-2.67 2,67

Fig. 9 The pooled adjusted hazard ratio (aHR) for the association between age and survival rate among breast cancer patients— a systematic review in

Ethiopia 2024

Study

Asrat Demeke Wondimu
BereketFeleke

Dessie Yismaw

Reta Habtamu Bacha

Overall (I-squared = 97.9%, p = 0.000)

NOTE: Weights are from random effects analysis

%

ES (95% Cl) Weight

]

0.80 (0.14, 1.45) 16.26

—&— 1.86(1.63,2.09) 26.39

0.64 (0.60, 0.69) 28.81

L4

0.99 (0.91,1.07) 2855

1.09 (0.69, 1.49) 100.00

I
-2.09

2.09

Fig. 10 The pooled adjusted hazard ratio (@HR) for the association between family history of breast cancer and survival rate among breast cancer pa-

tients— a systematic review in Ethiopia 2024

Tumor stage

The tumor stage was not associated with the survival
rate of breast cancer patients. The overall Adjusted Haz-
ard Ratio of tumor stage two and above is 1.72 (-0.24-
3.68). Random effect model was used 12,99.9%) as

p-value<0.001 and Egger test 0.749 with significant het-
erogeneity for this analysis (Fig. 12).

Tumor size
Tumor size was not associated with survival rate of breast
cancer patients. The overall Adjusted Hazard Ratio of



Mulugeta et al. Archives of Public Health

Study

Asrat Demeke Wondimu
BereketFeleke

Bsrat Tesfay

Bsrat Tesfay Hagos
Buzuneh Tasfa Marine
Habtamu Abera Areri
Reta Habtamu Bacha

Abel Shita

Overall (I-squared = 98.8%, p = 0.000)

NOTE: Weights are from random effects analysif

(2025) 83:30

+

”+o+

O

ES (95% Cl)

%
Weight

0.57 (0.16, 0.98) 12.53
1.27 (1.13, 1.42) 12.96

0.13 (-
0.84 (0.69, 0.99)
053 (0.11,0.95
0.67 (0.50, 0.84

= 6.69(6.21,7.17

(
(

0.56 (0.38, 0.74
(

1.41 (

0.66,2.16

-0.80, 1.07) 10.83

12.96
12.50
12.93
12.92
12.35
100.00

|
-7.17

|
0

717
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Fig. 11 The pooled adjusted hazard ratio (aHR) for the association between treatment received and survival rate among breast cancer patients: a sys-
tematic review in Ethiopia 2024

Study %
ID ES (95% Cl) Weight
:
BereketFeleke halli 0.26 (-0.21,0.72) 9.06
Bsrat Tesfay Hagos . E 0.48 (0.27,0.69) 9.10
Buzuneh Tasfa Marine kg i 0.40 (0.08,0.72)  9.08
Dessie Yismaw . 0.33(0.11,0.55)  9.10
Habtamu Abera Areri IO 1.86 (1.64,2.08) 9.10
M.K. Sharma . i 0.40 (0.29,0.51)  9.10
MekidesMisganaw ® 943(9.31,9.55 9.10
Mulu Tiruneh I‘ 1.82(1.63,2.01) 9.10
Reta Habtamu Bacha g i 0.32(0.16,0.48) 9.10
Seid Fentaw L 0.64 (0.58,0.69) 9.11
Abel Shita E - 3.01(2.55,3.47) 9.06
Overall (l-squared = 99.9%, p = 0.000) -0 1.72(-0.24,3.68)  100.00
NOTE: Weights are from random effects analysis E
-9.I55 0 9.[55

Fig. 12 The pooled adjusted hazard ratio (aHR) for the association between tumor stage and survival rate among breast cancer patients— a systematic

review in Ethiopia 2024
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tumor size=>5 cm is 0.91(0.80-1.01). Random effect
model was used 12,98.7%) as p-value<0.001 and Egger
test 0.408 with significant heterogeneity for this analysis
(Fig. 13).

Nodal status

Nodal status was not associated with the survival rate
of breast cancer patients. The overall Adjusted Hazard
Ratio of a positive node is 0.92(0.48—1.36). Random effect
model was used 12,97.7%) as p-value<0.001 and Egger
test 0.959 with significant heterogeneity for this analysis
(Fig. 14).

Discussion

Breast cancer survival five years after diagnosis now
exceeds 80% in most high-income countries, compared
with 66% in India and just 40% in South Africa [57]. The
premature deaths and high out-of-pocket expenditure
that arise when breast cancer services are unavailable
or unaffordable result in social disruption, impoverish-
ment, family instability, and orphaned children and also
threaten economic growth. We found that age, illiterate,
rural residence, two or more lymph node involvement,
married patients, overweight, histological grade two or
more, and having comorbidity were predictors of short
survival rate among breast cancer patients in Ethiopia. In
this meta- analysis as age increases by one unit the sur-
vival rate of breast cancer decreases by 1.05 times. This
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finding is similar to earlier studies in Iran [14, 58, 59], in
France [60]. The possible explanation is older breast can-
cer patients are less likely to undergo screening leading to
late-stage diagnosis [61, 62]. They may have comorbidi-
ties that complicate breast cancer treatment and recov-
ery, reducing the overall survival [63-66]. They may have
a reduced ability to tolerate aggressive cancer treatments
like chemotherapy or surgery and also a weak immune
system.

The meta-analysis found that two or more histologi-
cal grades of breast cancer patient had 1.44 times short
survival rate than that of their counterparts. This is con-
gruent with a study done in Denmark [67], in Malaysia
[68], in France [59, 60, 69], in Italy [70], in Saudi [71], in
Iran [14], United Arab Emirates [72], and in Nigeria [73].
The reason might be high-grade tumor tend to grow
and spread rapidly making them more difficult to con-
trol. High-grade tumor less responsive to treatment [74],
advanced histological grade is associated with a higher
proliferation rate, meaning the cancer cells divide more
quickly and they may have complex genetic mutations.

It was found that illiterate breast cancer patients had
7.34 times reduced survival rate than educated ones. This
is congruent with study done in Vietnam [23], in India
[75], in USA [76], in Egypt [77] and in Nigeria [73]. The
possible explanations illiterate individuals may have less
access to information about breast cancer symptoms, the
importance of early detection, and available treatment

Study %
ID ES (95% Cl) Weight
Asrat Demeke Wondimu —E—O— 1.14(0.75,1.52) 4.94
Bsrat Tesfay E L4 1.17(1.13,1.21) 13.283
Bsrat Tesfay Hagos . 0.98 (0.97,0.99) 13.51
Buzuneh Tasfa Marine - i 0.40 (0.12,0.68) 6.94
Chalachew Gashu —0—: 0.43 (-0.05,0.91) 3.62
Dessie Yismaw L E 0.60 (0.55, 0.64) 13.25
Habtamu Abera Areri E —<— 2.31(1.98,2.64) 5.87
M.K. Sharma ; 0.91(0.87,0.95) 13.25
Reta Habtamu Bacha - E 0.59 (0.48,0.70) 11.93
Seid Fentaw OI 0.85(0.83,0.87) 13.45
Overall (I-squared = 98.7%, p = 0.000) Q 0.91(0.80, 1.01) 100.00
NOTE: Weights are from random effects analysis E
| |
-2.64 2.64

Fig. 13 The pooled adjusted hazard ratio (aHR) for the association between tumor size and survival rate among breast cancer patients— a systematic

review in Ethiopia 2024
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Study %
ID ES (95% Cl) Weight
Buzuneh Tasfa Marine - i 0.04 (-0.15,0.23) 17.01
Chalachew Gashu — i 0.32 (0.07,0.57) 16.63
Habtamu Abera Areri ; - 1.83 (1.65,2.01) 17.07
MekidesMisganaw i —— 1.68 (1.20,2.16) 14.55
Mulu Tiruneh -0:- 0.85(0.74,0.96) 17.34
Seid Fentaw + 0.88 (0.79,0.98) 17.40
Overall (I-squared = 97.7%, p = 0.000) Q 0.92 (0.48, 1.36) 100.00
NOTE: Weights are from random effects analysis -
| ' |
-2.16 0 2.16

Fig. 14 The pooled adjusted hazard ratio (@HR) for the association between nodal status and survival rate among breast cancer patients— a systematic

review in Ethiopia 2024

options. They may not understand health education
materials, screening options and leading to delayed diag-
nosis. Illiteracy might be associated with cultural or
social barriers that discourage individuals from seeking
timely medical care, particularly for women [78]. Illit-
erate breast cancer patients may have poor adherence,
missed appointment, misunderstanding about medica-
tions and lead short survival rate [79].

The meta-analysis found that rural residence breast
cancer patients were 1.71times reduced survival rate than
that of urban residence. This is similar with study done
in Egypt [77], in Poland [80] and New Zealand [81]. The
explanation were rural areas have fewer health care facili-
ties, access to advanced cancer treatment and travel long
distance to access treatment [82, 83]. Rural residents may
have finical challenges including lower income and high
cost for traveling for treatment [84]. rural populations
might have lower health literacy levels, making it harder
for them to understand the importance of early detec-
tion, follow complex treatment plans, or seek out special-
ized care. This can contribute to delays in treatment and
lower adherence to recommended therapies [85].

Moreover, this meta-analysis found that two or more
lymph node involvement of breast cancer patients were
2.4 times short survival rate than that of the counter-
parts.it was similar with previous studies done in France
[69], in Japan [86], China [87], in Iran [14], and in Egypt
[77]. The possible explanation were patients present
with lymph node involvement suggests the indication
of advanced disease and metastasis other body parts

and they may have high cancer cell in the body. Patients
with lymph node involvement the cancer cell were more
spread rapidly and difficult to control by treatment, sur-
gery and radiography. When cancer has spread to the
more lymph nodes, more extensive treatment is often
required, such as a combination of surgery, radiation,
and chemotherapy. These treatments can be more toxic,
and the cancer may still be more likely to recur despite
aggressive treatment, contributing to a lower overall sur-
vival rate.

Married breast cancer patients were 1.21 times short
survival rate than that of unmarried women. It was simi-
lar with earlier study done in Vietnam [23]. The justifi-
cation might be married women delay seeking medical
help due to family responsibilities, prioterizing the health
and needs of their family member.Insome cases, finicial
dependence on spouse, married women in rural area
might have limited access to health care facilities, the
health care decision made by husbands which may delay
treatment.

However, it was contrasts earlier research conducted in
India [88], in Saudi [71], in china [89, 90], and in Califor-
nia [91]. The reason might be unmarried women might
lack of social support, might delay medical consultation
because they are more focused on other responsibilities
or lack encouragement from their partner to seek early.
Unmarried women may face barriers to accessing health
care, lack of someone to assist them for transportation
or accompanying them to appointments and unmarried
women might be less likely to engage in regular health
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screenings or preventive care, leading to later-stage diag-
noses and poorer outcomes.

This meta-analysis also found that the survival rate of
overweight breast cancer patients increases by 44% than
that of their counterparts. The possible reason might be
overweight individuals are better to engage in the health
care systems for the management of comorbid condi-
tions, and might receive more comprehensive and coor-
dinated care. Overweight patients may have more fat
reserves, which can provide additional energy during the
physically taxing periods of cancer treatment, such as
chemotherapy or radiation therapy. This can help them
maintain better overall health during treatment.

However, this finding contrasts with earlier research
conducted in Italy [92], in Germany [93], in USA [94, 95],
in UK [21, 96] in California [20] and Australia [97] which
found that obese breast cancer patients were at higher
risk for death and had reduced survival rates. A possible
explanation might be excess body fat increases the level
of estrogen [98, 99] and other hormones that can fuel
the growth of hormone receptor-positive breast can-
cer. Overweight individuals often have higher levels of
inflammation [100], which can promote cancer progres-
sion and resistance to treatment. Overweight patients
are more likely to have other health conditions such as
diabetes, hypertension, and cardiovascular disease [101,
102]. These comorbidities can complicate cancer treat-
ment and reduce overall survival. They may also be more
likely to lead a sedentary lifestyle which is associated with
poorer health outcomes and short survival rate. Over-
weight individuals often have insulin resistance, leading
to higher levels of insulin and insulin-like growth fac-
tors, which can promote tumor growth and metastasis
[103, 104]. The efficacy of chemotherapy is influenced by
body weight, overweight patients are complicated during
surgery and excess body fat can make it more difficult to
detect breast tumors early through physical examination.

Having comorbidity of breast cancer patients was 1.86
times short survival rate than their counterparts. This
is similar to a study done in Ontario [105], in California
[106], in China [107], and in Sweden [108]. The possible
explanation might be patients with comorbidities like
heart disease, diabetes or chronic respiratory disease
may not eligible for certain aggressive cancer treatments
of high-dose chemotherapy due to toxicity, and chronic
conditions may be prone to infection leading to hos-
pitalization and disrupting treatment follow-up. Some
comorbidities like obesity and diabetes can create an
environment that promotes tumor growth and metasta-
sis and hormonal imbalance [109-111]. Comorbidities
might weaken the immune system and reduce body’s
ability to fight cancer cells [112] and the cost of managing
multiple health conditions can lead to financial strains,
potentially limited to access cancer treatment.
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However, it was opposed to earlier research conducted
in Taiwan [113]. The potential reason might be patients
with comorbidity have regular check-ups and more fre-
quent interaction with health care providers, close moni-
toring of side effects, and may experience engagement in
a healthier lifestyle positively impacts survival and over-
all health. Patients with chronic conditions often have an
awareness of their health and are more likely to engage in
preventive care, which can lead to earlier detection and
treatment of recurrent cancer.

Limitations of the study

Heterogeneity Among Studies: Variations in study
designs, sample sizes, and methodologies of included
articles may have contributed to heterogeneity, even
though efforts were made to address this using statistical
tools. Publication Bias: While a funnel plot and Egger’s
test were used to assess publication bias, unpublished
data, and gray literature were not included, which might
have led to an overestimation or underestimation of the
reported associations.

Conclusion

This systematic review and meta-analysis identified sev-
eral key predictors of decreased survival rates among
breast cancer patients in Ethiopia, including older age,
illiteracy, rural residence, involvement of two or more
lymph nodes, higher histological grade, marital status,
and the presence of comorbidities. Interestingly, being
overweight was associated with improved survival.
Health stakeholders and policy makers emphasizing
providing public health education to improve awareness
among women of the signs and symptoms of breast can-
cer, should focus on managing comorbidities in breast
cancer patients, understand the importance of early
detection and treatment, and expand access to cancer
treatment centers, particularly in primary and general
hospitals.

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/513690-025-01514-6.

Supplementary Material 1
Supplementary Material 2
Supplementary Material 3

Supplementary Material 4

Acknowledgements
We would like to thank Woldia University for providing access to the Internet
to conduct this study.

Author contributions
CM and AA were the formulation or evolution of overarching research goals
and aims and writing the research drafting. TE wrote the development or


https://doi.org/10.1186/s13690-025-01514-6
https://doi.org/10.1186/s13690-025-01514-6

Mulugeta et al. Archives of Public Health (2025) 83:30

design of the methodology.GK &AS facilitates the work by supervision and
manages the software MA&NA wrote the Methodology and analysis.

Funding
The authors received no specific funding for this work from any funding
agency in the public, commercial, or not-for-profit sectors.

Data availability
The datasets used and analyzed during the current study are available from
the manuscript or supplementary file.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 September 2024 / Accepted: 18 January 2025
Published online: 06 February 2025

References

1. Hyuna Sung P. Global Cancer Statistics 2020: GLOBOCAN Estimates of Inci-
dence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer
Journal for Clinicians. 2021;71.

2. Amold M, Morgan E, Rumgay H, Mafra A, Singh D, Laversanne M, et al. Cur-
rent and future burden of breast cancer: global statistics for 2020 and 2040.
Breast. 2022,66:15-23.

3. Ghoncheh M, Mohammadian-Hafshejani A, Salehiniya H. Incidence and mor-
tality of breast cancer and their relationship to development in Asia. Asian
Pac J Cancer Prev. 2015;16(14):6081-7.

4. Ethiopia AA, World Health Organization. (2015) Cancer-a growing public
health concern for Ethiopia WHO, Africa Region. 2015.

5. Clegg-Lamptey J-N. Epidemiology Of Breast Cancer In Africa. Africa Region.
2017.

6.  WHO.WHO, global breast cancer initative 2022.

7. ACEP Delayed presentation and diagnosis of breast cancer in African
women: a systematic review. Ann Epidemiol. 2017;27.

8. Robinson E, Mohilever J, Borovik R. Factors affecting delay in diagnosis
of breast cancer: relationship of delay to stage of disease. Isr J Med Sci.
1986;22(5):333-8.

9. Burgess C, Ramirez A, Richards M, Love S. Who and what influences delayed
presentation in breast cancer? Br J Cancer. 1998;77(8):1343-8.

10.  Richards M, Westcombe A, Love S, Littlejohns P, Ramirez A. Influence of
delay on survival in patients with breast cancer: a systematic review. Lancet.
1999;353(9159):1119-26.

11, Afzelius P, Zedeler K, Sommer H, Mouridsen HT, Blichert-Toft M. Patient’s and
doctor’s delay in primary breast cancer: prognostic implications. Acta Oncol.
1994;33(4):345-51.

12.  Richards M, Smith P, Ramirez A, Fentiman |, Rubens R. The influence on
survival of delay in the presentation and treatment of symptomatic breast
cancer. BrJ Cancer. 1999;79(5):858-64.

13.  DeSantis CE, Bray F, Ferlay J, Lortet-Tieulent J, Anderson BO, Jemal A. Interna-
tional variation in female breast cancer incidence and mortality rates. Cancer
Epidemiol Biomarkers Prev. 2015;24(10):1495-506.

14.  Abedi G, Janbabai G, Moosazadeh M, Farshidi F, Amiri M, Khosravi A. Survival
rate of breast cancer in Iran: a meta-analysis. Asian Pac J cancer Prevention:
APJCP.2016;17(10):4615.

15. Limenih MA, Mekonnen EG, Birhanu F, Jima BR, Sisay BG, Kassahun
EA, et al. Survival patterns among patients with breast Cancer in Sub-
saharan Africa: a systematic review and Meta-analysis. JAMA Netw Open.
2024,7(5):.e2410260-e.

16. Maajani K, Jalali A, Alipour S, Khodadost M, Tohidinik HR, Yazdani K. The global
and regional survival rate of women with breast cancer: a systematic review
and meta-analysis. Clin Breast Cancer. 2019;19(3):165-77.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.
38.
39.

40.

41.

42.

Page 17 of 19

LiY, Ma X, Wu X, Liu X, Liu L. Prognostic significance of survivin in breast
Cancer: Meta-analysis. Breast J. 2014;20(5):514-24.

Taheri M, Tavakol M, Akbari ME, Almasi-Hashiani A, Abbasi M. Relationship of
socio economic status, income, and education with the survival rate of breast
cancer: a meta-analysis. Iran J Public Health. 2019;48(8):1428.

Ssentongo P, Lewcun JA, Candela X, Ssentongo AE, Kwon EG, Ba DM, et

al. Regional, racial, gender, and tumor biology disparities in breast cancer
survival rates in Africa: a systematic review and meta-analysis. PLoS ONE.
2019;14(11):20225039.

Mohle-Boetani JC, Grosser S, Whittemore AS, Malec M, Kampert JB, Paffen-
barger RS Jr. Body size, reproductive factors, and breast cancer survival. Prev
Med. 1988;17(5):634-42.

Barnett GC, Shah M, Redman K, Easton DF, Ponder BA, Pharoah PD. Risk
factors for the incidence of breast cancer: do they affect survival from the
disease? J Clin Oncol. 2008;26(20):3310-6.

Hellmann SS, Thygesen LC, Tolstrup JS, Grenbaek M. Modifiable risk factors
and survival in women diagnosed with primary breast cancer: results from a
prospective cohort study. Eur J Cancer Prev. 2010;19(5):366-73.

Lan N, Laohasiriwong W, Stewart J. Survival probability and prognostic factors
for breast cancer patients in Vietnam. Global Health Action. 2013;6(1):18860.
Gordon NH, Crowe JP, Brumberg J, Berger NA. Socioeconomic fac-

tors and race in breast cancer recurrence and survival. Am J Epidemiol.
1992;135(6):609-18.

Insa A, Lluch A, Prosper F, Marugan |, Martinez-Agullo A, Garcia-Conde J.
Prognostic factors predicting survival from first recurrence in patients with
metastatic breast cancer: analysis of 439 patients. Breast Cancer Res Treat.
1999;56:67-78.

Jayasinghe UW, Taylor R, Boyages J. Is age at diagnosis an indepen-

dent prognostic factor for survival following breast cancer? ANZ J Surg.
2005;75(9):762-7.

Mensah AC, Yarney J, Nokoe SK, Opoku S, Clegg-Lamptey J. Survival out-
comes of breast cancer in Ghana: an analysis of clinicopathological features.
Open Access Libr J. 2016;3(1):1-11.

Sherrill B, Amonkar M, Wu Y, Hirst C, Stein S, Walker M, et al. Relationship
between effects on time-to-disease progression and overall survival in stud-
ies of metastatic breast cancer. Br J Cancer. 2008;99(10):1572-8.

Karimi A, Delpisheh A, Sayehmiri K, Saboori H, Rahimi E. Predictive factors of
survival time of breast cancer in Kurdistan province of Iran between 2006
2014: a cox regression approach. Asian Pac J Cancer Prev. 2014;15(19):8483-8.
Jung SY, Rosenzweig M, Sereika SM, Linkov F, Brufsky A, Weissfeld JL. Factors
associated with mortality after breast cancer metastasis. Cancer Causes
Control. 2012;23:103-12.

Karjalainen S, Pukkala E. Social class as a prognostic factor in breast cancer
survival. Cancer. 1990;66(4):819-26.

Lees AW, Jenkins HJ, May CL, Cherian G, Lam EW, Hanson J. Risk factors and
10-year breast cancer survival in northern Alberta. Breast Cancer Res Treat.
1989;13:143-51.

Kroman N, Tutt A, Jensen M-B, Wohlfahrt J, Mouridsen HT, Andersen PK, et al.
Factors influencing the effect of age on prognosis in breast cancer: popula-
tion based studyCommentary: much still to learn about relations between
tumour biology, prognosis, and treatment outcome in early breast cancer.
BMJ. 2000;320(7233):474-9.

Health, Fmo. Ethiopia. National Cancer Control Plan 2016.

Ayele W, Fiihrer A, Braun GA, Formazin F, Wienke A, Taylor L, et al. Breast can-
cer morbidity and mortality in rural Ethiopia: data from 788 verbal autopsies.
BMC Womens Health. 2022;22(1):89.

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

World Health. Organization cancer programe 2022.

Wrld Health Organization. Work of the Cancer programme 2022.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. Int J Surg. 2021;88:105906.

Downes MJ. Development of a critical appraisal tool to assess the quality of
cross-sectional studies (AXIS. BMJ Open. 2016;6.

Tiruneh M, Tesfaw A, Tesfa D. Survival and predictors of mortality among
breast cancer patients in Northwest Ethiopia: a retrospective cohort study.
Cancer Manage Res. 2021:9225-34.

Misganaw M, Zeleke H, Mulugeta H, Assefa B. Mortality rate and predictors
among patients with breast cancer at a referral hospital in northwest Ethio-
pia: a retrospective follow-up study. PLoS ONE. 2023;18(1):e0279656.



Mulugeta et al. Archives of Public Health

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

(2025) 83:30

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(1):120.

Wondimu AD. Survival analysis of breast Cancer patients: a case study at Tikur
Anbessa Specialized Hospital, Addis Ababa, Ethiopia.

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-

analysis detected by a simple, graphical test. BMJ (Clinical Res ed).
1997;315(7109):629-34.

Feleke B, Tesfaw LM, Mitku AA. Survival analysis of women breast cancer
patients in Northwest Amhara, Ethiopia. Front Oncol. 2022;12:1041245.
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(1):1908648.

Hagos BT, Gebrerufael GG. Time-to-death predictors on breast cancer
patients in northern Ethiopia: a retrospective cross-sectional study. 2023.
Tasfa Marine B, Mengistie DT. Application of parametric survival analysis to
women patients with breast cancer at Jimma University Medical Center. BMC
Cancer. 2023;23(1):1223.

Yismaw D, Desyebelew B. Analysis of risk factors of death among breast
Cancer patients in Ethiopia. Parametric shared frailty model; 2022.

Areri HA, Shibabaw W, Mulugeta T, Asmare Y, Yirga T. Survival status and
predictors of mortality among breast cancer patients in adult oncology unit
at black lion specialized hospital, addis ababa, Ethiopia, 2018. View Publ Site;
2019.

Fentaw S, Godana AA, Abathun D, Chekole DM. Comparative Analysis of
Women's Breast Cancer Survival Time at Three Selected Government Referral
Hospitals in Ethiopia's Amhara Region Using Parametric Shared Frailty Mod-
els. Breast Cancer: Targets and Therapy. 2024:269- 87.

Bacha RH, Jabir YN, Asebot AG, Liga AD. Risk factors affecting survival time
of breast cancer patients: the case of southwest Ethiopia. J Res Health Sci.
2021;21(4):00532.

Shita A, Yalew AW, Seife E, Afework T, Tesfaw A, Gufue ZH, et al. Survival and
predictors of breast cancer mortality in South Ethiopia: a retrospective cohort
study. PLoS ONE. 2023;18(3):e0282746.

Sharma MK. Determinants of Survival Time of women with breast Cancer.
Archives Oncol Cancer Therapy. 2019;2(2).

Tekle G, Dutamo Z. Survival analysis of determinants of breast Cancer
patients at Hossana Queen Elleni Mohammad Memorial Referral Hospital,
South Ethiopia: bayesian application of Hypertabastic Proportional hazards
Model. Int J Public Health. 2019;5(2):108-18.

WHO,New global. breast cancer initiative highlights renewed commitment to
improve survival 8 March 2021.

Movahedi M, Haghighat S, Khayamzadeh M, Moradi A, Ghanbari-Motlagh A,
Mirzaei H, et al. Survival rate of breast cancer based on geographical variation
in Iran, a national study. Iran Red Crescent Med J. 2012;14(12):798.

Kennedy T, Stewart AK, Bilimoria KY, Patel-Parekh L, Sener SF, Winchester DP.
Treatment trends and factors associated with survival in T1aN0 and TTbNO
breast cancer patients. Ann Surg Oncol. 2007;14:2918-27.

Brekelmans C, Seynaeve C, Menke-Pluymers M, Briggenwirth H, Tilanus-
Linthorst M, Bartels C, et al. Survival and prognostic factors in BRCA1-associ-
ated breast cancer. Ann Oncol. 2006;17(3):391-400.

Brandt J, Garne JP, Tengrup |, Manjer J. Age at diagnosis in relation to survival
following breast cancer: a cohort study. World J Surg Oncol. 2015;13:1-11.
Tabar L, Fagerberg G, Chen HH, Duffy SW, Smart CR, Gad A, et al. Efficacy

of breast cancer screening by age. New results Swedish two-county trial.
Cancer. 1995,75(10):2507-17.

Bergman L, Dekker G, van Leeuwen FE, Huisman SJ, van dam Dongen FS.
The effect of age on treatment choice and survival in elderly breast cancer
patients. Cancer. 1991,67(9):2227-34.

Bergman L, Dekker G, van Kerkhoff EH, Peterse HL, van Dongen JA, van
Leeuwen FE. Influence of age and comorbidity on treatment choice and
survival in elderly patients with breast cancer. Breast Cancer Res Treat.
1991;18:189-98.

Yancik R, Wesley MN, Ries LA, Havlik RJ, Edwards BK, Yates JW. Effect of age
and comorbidity in postmenopausal breast cancer patients aged 55 years
and older. JAMA. 2001;285(7):885-92.

Satariano WA. Aging, comorbidity, and breast cancer survival: an epidemio-
logic view. The underlying Molecular, Cellular and immunological factors in
Cancer and Aging. 1993:1-11.

Ewertz M, Gillanders S, Meyer L, Zedeler K. Survival of breast cancer patients
in relation to factors which affect the risk of developing breast cancer. Int J
Cancer. 1991;49(4):526-30.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

9.

Page 18 of 19

Ganggayah MD, Taib NA, Har YC, Lio P, Dhillon SK. Predicting factors for sur-
vival of breast cancer patients using machine learning techniques. BMC Med
Inf Decis Mak. 2019;19:1-17.

Dabakuyo TS, Bonnetain F, Roignot P, Poillot M-L, Chaplain G, Altwegg T, et
al. Population-based study of breast cancer survival in Cote d'Or (France):
prognostic factors and relative survival. Ann Oncol. 2008;19(2):276-83.

Dal Maso L, Zucchetto A, Talamini R, Serraino D, Stocco CF, Vercelli M, et al.
Effect of obesity and other lifestyle factors on mortality in women with breast
cancer. Int J Cancer. 2008;123(9):2188-94.

Alotaibi RM, Rezk HR, Juliana Cl, Guure C. Breast cancer mortality in

Saudi Arabia: Modelling observed and unobserved factors. PLoS ONE.
2018;13(10):0206148.

Elobaid Y, Aamir M, Grivna M, Suliman A, Attoub S, Mousa H, et al. Breast
cancer survival and its prognostic factors in the United Arab Emirates: a
retrospective study. PLoS ONE. 2021;16(5):¢0251118.

Ali-Gombe M, Mustapha M, Folasire A, Ntekim A, Campbell OB. Pattern of
survival of breast cancer patients in a tertiary hospital in South West Nigeria.
Ecancermedicalscience. 2021;15.

Ogston KN, Miller ID, Payne S, Hutcheon AW, Sarkar TK, Smith |, et al. A new
histological grading system to assess response of breast cancers to primary
chemotherapy: prognostic significance and survival. Breast. 2003;12(5):320-7.
Sathwara J, Bobdey S, Ganesh B. Breast cancer survival studies in India: a
review. Int J Res Med Sci. 2016;4(8):3102-8.

Coughlin SS. Social determinants of breast cancer risk, stage, and survival.
Breast Cancer Res Treat. 2019;177:537-48.

Seedhom AE, Kamal NN. Factors affecting survival of women diagnosed with
breast cancer in El-Minia Governorate. Egypt Int J Prev Med. 2011;2(3):131.
Kuzhan A, Adli M. The effect of socio-economic-cultural factors on breast
cancer. J Breast Health. 2015;11(1):17.

Bahk J, Jang S-M, Jung-Choi K. Increased breast cancer mortality only in the
lower education group: age-period-cohort effect in breast cancer mortal-
ity by educational level in South Korea, 1983-2012. Int J Equity Health.
2017;16:1-9.

Krzyzak M, Maslach D, Bielska-Lasota M, Juczewska M, Rabczenko D, Mar-
cinkowski JT, et al. Breast cancer survival gap between urban and rural female
population in Podlaskie Voivodship, Poland, in 2001-2002. Population study.
Ann Agric Environ Med. 2010;17(2):277-82.

Lawrenson R, Lao C, Elwood M, Brown C, Sarfati D, Campbell I. Urban rural
differences in breast cancer in New Zealand. Int J Environ Res Public Health.
2016;13(10):1000.

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(4):317-35.

Wheeler SB, Kuo T-M, Durham D, Frizzelle B, Reeder-Hayes K, Meyer A-M.
Effects of distance to care and rural or urban residence on receipt of radiation
therapy among North Carolina Medicare enrollees with breast cancer.N C
Med J. 2014;75(4):239-46.

Huang H-C, Smart MH, Zolekar A, Deng H, Hubbard CC, Hoskins KF, et al.
Impact of socioeconomic status and rurality on cancer-specific survival
among women with de novo metastatic breast cancer by race/ethnicity.
Breast Cancer Res Treat. 2022;193(3):707-16.

Gentil J, Dabakuyo TS, Ouedraogo S, Poillot M-L, Dejardin O, Arveux P. For
patients with breast cancer, geographic and social disparities are inde-
pendent determinants of access to specialized surgeons. A eleven-year
population-based multilevel analysis. BMC Cancer. 2012;12:1-8.

Horita K, Yamaguchi A, Hirose K, Ishida M, Noriki S, Imamura', et al. Prognos-
tic factors affecting disease-free survival rate following surgical resection of
primary breast cancer. Eur J Histochem. 2001;45(1):73-84.

Dong G, Wang D, Liang X, Gao H,Wang L, Yu X, et al. Factors related to sur-
vival rates for breast cancer patients. Int J Clin Exp Med. 2014;7(10):3719.
Gajalakshmi C, Shanta V, Swaminathan R, Sankaranarayanan R, Black R. A
population-based survival study on female breast cancer in Madras, India. Br
J Cancer. 1997,75(5):771-5.

Zhai Z, Zhang F, Zheng Y, Zhou L, Tian T, Lin S, et al. Effects of marital status
on breast cancer survival by age, race, and hormone receptor status: a
population-based study. Cancer Med. 2019;8(10):4906-17.

Ding W, Ruan G, Lin Y, Zhu J, Tu C, Li Z. Dynamic changes in marital status and
survival in women with breast cancer: a population-based study. Sci Rep.
2021;11(1):5421.

Martinez ME, Unkart JT, Tao L, Kroenke CH, Schwab R, Komenaka |, et al. Prog-
nostic significance of marital status in breast cancer survival: a population-
based study. PLoS ONE. 2017;12(5):e0175515.



Mulugeta et al. Archives of Public Health

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

(2025) 83:30

Vernaci G, Dieci MV, Manfrin S, Mantiero M, Falci C, Faggioni G, et al. BMI is an
independent prognostic factor for late outcome in patients diagnosed with
early breast cancer: a landmark survival analysis. Breast. 2019;47:77-84.
Scholz C, Andergassen U, Hepp P, Schindlbeck C, Friedl TW, Harbeck N, et al.
Obesity as an independent risk factor for decreased survival in node-positive
high-risk breast cancer. Breast Cancer Res Treat. 2015;151:569-76.

Chen X, LuW, Zheng W, Gu K, Chen Z, Zheng Y, et al. Obesity and weight
change in relation to breast cancer survival. Breast Cancer Res Treat.
2010;122:823-33.

Kwan ML, Chen WY, Kroenke CH, Weltzien EK, Beasley JM, Nechuta SJ, et al.
Pre-diagnosis body mass index and survival after breast cancer in the after
breast Cancer Pooling Project. Breast Cancer Res Treat. 2012;132:729-39.
Chan DS, Vieira A, Aune D, Bandera EV, Greenwood D, McTiernan A, et al.
Body mass index and survival in women with breast cancer—systematic
literature review and meta-analysis of 82 follow-up studies. Ann Oncol.
2014,25(10):1901-14.

Protani M, Coory M, Martin JH. Effect of obesity on survival of women with
breast cancer: systematic review and meta-analysis. Breast Cancer Res Treat.
2010;123:627-35.

Cleary MP, Grossmann ME. Obesity and breast cancer: the estrogen connec-
tion. Endocrinology. 2009;150(6):2537-42.

Bhardwaj P, Au CC, Benito-Martin A, Ladumor H, Oshchepkova S, Moges

R, et al. Estrogens and breast cancer: mechanisms involved in obesity-
related development, growth and progression. J Steroid Biochem Mol Biol.
2019;189:161-70.

Rodriguez-Herndndez H, Simental-Mendfa LE, Rodriguez-Ramirez G, Reyes-
Romero MA. Obesity and inflammation: epidemiology, risk factors, and
markers of inflammation. Int J Endocrinol. 2013;2013(1):678159.
Schienkiewitz A, Mensink GB, Scheidt-Nave C. Comorbidity of overweight
and obesity in a nationally representative sample of German adults aged
18-79 years. BMC Public Health. 2012;12:1-11.

Anderson JW, Konz EC. Obesity and disease management: effects of weight
loss on comorbid conditions. Obes Res. 2001;9(511):5326-34.

Rose D, Komninou D, Stephenson G. Obesity, adipocytokines, and insulin
resistance in breast cancer. Obes Rev. 2004;5(3):153-65.

105.

108.

112.

Page 19 of 19

. Duggan C, Irwin ML, Xiao L, Henderson KD, Smith AW, Baumgartner RN, et al.

Associations of insulin resistance and adiponectin with mortality in women
with breast cancer. J Clin Oncol. 2011;29(1):32-9.

Fallahpour S, Navaneelan T, De P, Borgo A. Breast cancer survival by molecular
subtype: a population-based analysis of cancer registry data. Can Med Asso-
ciation Open Access J. 2017;5(3):E734-9.

. Satariano WA, Ragland DR. The effect of comorbidity on 3-year survival of

women with primary breast cancer. Ann Intern Med. 1994;120(2):104-10.

. Nechuta S, LuW, Zheng Y, Cai H, Bao P-P, Gu K; et al. Comorbidities and breast

cancer survival: a report from the Shanghai breast Cancer Survival Study.
Breast Cancer Res Treat. 2013;139:227-35.

Berglund A, Wigertz A, Adolfsson J, Ahlgren J, Fornander T, Warmnberg F, et al.
Impact of comorbidity on management and mortality in women diagnosed
with breast cancer. Breast Cancer Res Treat. 2012;135:281-9.

. Argolo DF, Hudis CA, lyengar NM. The impact of obesity on breast cancer.

Curr Oncol Rep. 2018,20:1-8.

. Fuentes-Mattei E, Velazquez-Torres G, Phan L, Zhang F, Chou P-C, Shin J-H,

et al. Effects of obesity on transcriptomic changes and cancer hallmarks
in estrogen receptor—positive breast cancer. JNCI: J Natl Cancer Inst.
2014;106(7):dju158.

. Rose DP, Gilhooly EM, Nixon DW. Adverse effects of obesity on breast

cancer prognosis, and the biological actions of leptin. Int J Oncol.
2002;21(6):1285-92.

Srokowski TP, Fang S, Hortobagyi GN, Giordano SH. Impact of diabetes mel-
litus on complications and outcomes of adjuvant chemotherapy in older
patients with breast cancer. J Clin Oncol. 2009;27(13):2170-6.

. Liu F-C, Lin H-T, Kuo C-F, See L-C, Chiou M-J, Yu H-P. Epidemiology and

survival outcome of breast cancer in a nationwide study. Oncotarget.
2017;8(10):16939.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Predictors of survival rates among breast cancer patients in Ethiopia: a systematic review and meta-analysis 2024
	﻿Abstract
	﻿Introduction
	﻿Methods and materials
	﻿Study protocol and reporting
	﻿Inclusion criteria
	﻿Exclusion criteria
	﻿Operational definition
	﻿Search strategy
	﻿Data extraction
	﻿Quality assessment/critical appraisal
	﻿Statistical analysis
	﻿Publication bias

	﻿Result
	﻿Study characteristics



