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Background: Breast cancer is the most common malignant tumor and the leading cause of 
cancer death in over 100 countries. Despite the high burden of difficulty, the survival status 
and the predictors for mortality are not yet determined in Ethiopia. Studies related to this area 
are scarce. Therefore, we aimed to estimate the survival status and predictors of mortality 
among breast cancer patients in Northwest Ethiopia.
Methods: A retrospective cohort study design was carried out from September 2015 to 
August 2020 among 482 women who had breast cancer in Northwest Ethiopia. A systematic 
sampling technique was employed to select the required representative sample. The Cox 
regression model was used to identify the predictors of mortality among breast cancer 
patients.
Results: For this study, 482 participants had followed for 8824 person-months total analysis 
time or at-risk time. In our findings, the overall survival of breast cancer patients at the end of 
two and five years was 54.24% and 25.8%, respectively. In the multivariable Cox regression 
model, age, stage of BC, menopausal status, and surgical therapy were significant predictors 
of death.
Conclusion: The overall survival after two years was 54.24%, and after five years was 
25.8%. This result is lower than the recently published report and indicates that in LMIC, 
especially in rural cancer centers, the infrastructure and resources for routine screening 
mammography are often unavailable. Therefore, there is a need to promote early diagnosis 
of BC at each level of health-care delivery point.
Keywords: breast cancer, survival, predictors, Ethiopia

Background
Breast cancer is the most frequently occurring cancer in women globally approxi-
mately 1.7 million new cases and around 522,000 related deaths occurring in 2012.1 

Cancer is a public health threat and a third leading cause of death in the Africa 
region. It is a group of diseases characterized by the uncontrolled growth and spread 
of abnormal cells in the body.2 In Ethiopia, about 7% of mortality is due to cancer.3 

The annual incidence of cancer is around 60,960 cases, and the annual mortality is 
over 44,000. The most prevalent cancers in Ethiopia among the entire adult 
population are breast cancer (BC) (30.2%), cervical cancer (13.4%), and colorectal 
cancer (5.7%). The estimated prevalence of BC cases in 2015 was 13,987 by 
a crude incidence rate of 28.2 per 100,000. The trend of breast cancer has sig-
nificantly increased year to year among females than males.4,5
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Previous studies revealed that tumor characteristics, 
metastasis, advanced disease stage, lymph vascular space 
invasion, multiple metastases, sites, maintenance, endo-
crine therapy are predictors of survival of breast cancer 
patients.6,7 Similarly, young age, late-stage at diagnosis, 
positive lymph node status, tumor size 3 and 4, and hor-
mone receptor-negative status are predictors of survival.8

In Ethiopia, the Addis Ababa cancer registry reports 
show that breast cancer accounts for 34% of all female 
cancer cases, followed by cervical cancer accounting for 
16% of cases.4,9 The disease remains a public health con-
cern in developing and low-middle income countries 
(LMIC).10

Exposure to exogenous hormones such as oral contra-
ceptives, hormone replacement therapy,11 and dietary fat 
intake12,13 increases the risk of breast cancer. Despite the 
perception of all these risk factors, about 70% of females 
who develop breast cancer do not have identifiable risk 
factors.14 However, the most significant risk factors for 
breast cancer are gender (being a woman) and age (with 
most cases developing in women after menopause).15–17 

The above reasons and others like changes in lifestyle and 
lack of clinical advances to combat the disease, especially 
in developing countries, lead the inclination of the disease 
to increase from year to year.18 Studies on cancer survival 
are vital to formulate cancer control strategies, prioritize 
cancer control measures, and assess the effectiveness and 
cost-effectiveness of those strategies.19

Ethiopia had planned a national cancer control pro-
gram (NCCP) in 2016.20 However, even though there is 
a strategy to expand other additional centers, there is only 
one radiation therapy center in Ethiopia which is found in 
the capital city (Tikur Anbessa Specialized Hospital), and 
very limited chemotherapy centers at the national level.21

There are few studies in Ethiopia, which conducted by 
using the five-year survival of breast cancer. Thus, still, 
there is a gap to know the overall survival of breast cancer 
patients. Hence, the purpose of this study was to estimate 
survival status and predictors of mortality among women 
diagnosed with breast cancer in Northwest Ethiopia.

Materials and Methods
Study Setting and Design
This retrospective cohort study had conducted at the 
oncology units of the University of Gondar comprehensive 
specialized hospital, Northwest Ethiopia. The hospital cur-
rently provides diagnostic, surgical, and chemotherapy 

treatment services for cancer patients with breast cancer. 
Medical reviews of BC patients who had been diagnosed 
from September 2015 to August 2020 were reviewed 
retrospectively.

Sample Size Calculation and Sampling 
Method
The representative sample for this study had calculated by 
applying Stat-Calc Epi info version 7.2 by considering 
34% of the proportion among outcomes from the previous 
study with a 95% two-sided confidence level.8 Thus, the 
required representative sample was 482.

Sampling Methods and Procedures
We had applied the systematic sampling method to select 
the required representative sample from a given population 
according to a random starting point. Typically, every nth 
member is selected from the total population for inclusion 
in the sample population.

A total of 482 breast cancer patient cards had revised 
from September 2015 to August 2020. From the total 
samples, their phone number was not found on 102 patient 
charts. The remaining 380 cards have telephone numbers, 
and a telephone interview was made with 300 patients or 
their relatives whose age is greater than 18 years. The 80 
phone calls are not successful due to different reasons.

Inclusion and Exclusion Criteria
Patients confirmed with breast cancer and who have clear 
stage information on their medical charts were included in 
the study. However, patients with incomplete follow-up 
(lost follow-up for more than six months) were excluded.

Operational Definition
Lost to follow-up (LTF): Patients that are lost to follow-up 
for >6 months.

Worst-case analysis: All patients within LTF developed 
distant metastasis three months after the last date of the 
visit.8

Censored: Patients who had been alive at the end of the 
study were right-censored, and those who developed the 
event or LTF were left censored.

Metastasis: Is a pathogenic agent distributed from 
a starting point to a different site on the host body.

Survival time: The total time the patient had survived 
without developing the outcome after diagnosis.
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Measurement
According to the International Coding standards for cancer 
registries,22 the date of incidence had defined as the first 
consultation at the hospital for cancer in question. The 
stage of BC was determined by the American Joint 
Committee on Cancer staging system AJCC (seventh edi-
tion) using the information on tumor size (T) and nodal 
status (N).23 Two observations had used in this regard; 
TNM staging at the time of diagnosis and the last follow- 
up to confirm the progression of the disease. Tumor size is 
primarily ascertained by clinical examination of the oncol-
ogist, if not available when it had obtained from a biopsy. 
Histological type and nuclear grading had taken from 
biopsy results.

Data Collection and Quality Control 
Procedures
The outcome variable for this study was time to death. 
Breast cancer patients’ medical records had reviewed 
based on the eligibility criteria in the selected hospital 
during the study period. After this, a phone call to patients 
with BC had made to confirm their current status, whether 
alive or dead. Data were collected on the socio- 
demographic characteristics, clinical and pathological 
characteristics, and type of BC therapy. A three-day train-
ing was given to data collectors (five BSc nurses) on the 
overall data collection procedure by the principal investi-
gators to ensure data quality and to keep its consistency. 
Strict supervision and monitoring was done during data 
collection.

Data Processing and Analysis
Demographic and clinical data at baseline were collected 
from medical records and the telephone interview based on 
a structured questionnaire. Data cross-checking was done 
before analysis, and data were coded and entered in 
STATA statistical software and analyzed using STATA 
16.0. The overall survival was estimated by the Kaplan– 
Meier curve. A Log rank test had used to compare survival 
among groups with a confidence interval of 95%. 
A P-value of 0.25 and less from the univariate analysis 
were potential candidate variables for the multivariate 
model (Weibull regression model), and variables with 
a p-value <0.05 were considered statistically significant. 
Multi-collinearity and interaction for the main effect 
model have been checked, and the variance inflation factor 
of more than ten has been considered denoting its 

existence. The assumptions of the Cox Proportional 
Hazard regression model are checked by using the global 
test and Schoenfeld residual plots. Finally, the goodness of 
fit of the model was assessed by the Cox-Snell residual 
plot.

Ethical Approval and Informed Consent
Ethical clearance was obtained from the Research and 
Publication directorate office of Debre Tabor University. 
Approval and permission were obtained from the admin-
istrative officer of the specialized hospital to review 
patient cards and contact patients on a phone call. Verbal 
consent had been obtained by telephone from patients, and 
patients who were dying of it had obtained from their 
relatives who were more than 18 years. Confidentiality of 
patient information was kept and the research was con-
ducted based on the declaration of Helsinki.

Results
Patient’s Socio-Demographic and Clinical 
Characteristics
A total of 482 patients, with BC, were diagnosed from 
September 1st, 2015 to August 30th, 2020, in the 
University of Gondar Comprehensive Specialised 
Hospital. From the total sample, we obtained 380 patient 
charts with telephone addresses. Of these, the outcome of 
300 (62.2%) patients had confirmed (135 were alive, 165 
have died), 182 (37.8%) patients were lost to follow-up. 
The breast cancer patient’s years ranged from 21 to 77 
(median age 61 years), and in this study, the women age 
group 40–65 was the largest compared to other age groups 
(55%). Out of the total patients, 276 (57.26%) of them 
were from urban areas. Of the whole women, the majority 
thirty hundred sixty-nine were married. Among the sam-
ples, 174 (36.1%) were illiterate, and 203 (42.12%) were 
housewives. In this retrospective cohort study, almost half 
of the women were postmenopausal 295 (61.2%). Of the 
total patients, the majority of the women had pathology 
reports showing grade III, the BC patients had the most 
frequent ductal carcinoma, and 317 (65.77%) had positive 
lymph nodes. Out of the total patients, most women were 
presented with stages three and four at the first hospital 
visit, 119 (24.69%) were stage III, and 195 (40.46%) were 
stage IV. About 89 (18.5%) of the women had a family 
history of breast cancer.

Of the total patients, 235 (48.76%) with breast cancer 
had been treated with breast surgery. Chemotherapy was 
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administered to 382 breast cancer patients. Of these, 91 
(18.9%) had completed the treatment (good adherence), on 
the other hand, 291 (60.4%) had discontinued (poor adher-
ence), and 100 (20.8%) were on schedule at the time of 
data collection (Table 1).

Survival Status of the Patients
For this study, 482 participants were followed for 8824 per-
son-months total analysis time or at-risk time. From the 
whole patient’s 150 (31.12%) of their results showed that 
distant metastasis occurred during the follow-up time. 
There was a minimum of 8 months and a maximum of 
60 months follow-up time with a median follow-up time of 
15 months. Fifty-three patients have visited the hospital 
within ten months before the end of the study. The overall 
survival of BC patients at the end of two and five years 
was 54.24% and 25.8%, respectively. The overall survival 
for stage I, stage II, stage III, and stage IV of BC at the end 
of 2 years was 54.54%, 53%, 50.9%, and 46.4%, while at 
the end of 5 years, 23.5%, 22.5%, 20.9%, and 20.6%, 
respectively (Table 2).

We have used the Kaplan–Meier survival curves to see 
whether there is a difference in breast cancer survival 
between different groups of covariates. The Kaplan– 
Meier survival curves for each study variable provide an 
initial insight into the shape of the survival function. We 
observed in Figure 1, the BC patients at the beginning 
months of follow-up had a better probability of overall 
survival (OS), then it becomes decreased in the next con-
secutive follow-up months (Figure 1).

The Log rank test indicates that statistically, there is 
a significant difference in survival experience among dif-
ferent predictors. The overall survival at the beginning of 
follow-up was better in the women aged group of below 
40 years and had lower in age groups of greater than 65 
years, but, after 30 months of follow-up, the age group 40– 
65 years had better overall survival (Figure 2).

Factors Influencing the Overall Survival of 
Patients
Variables that are significant at a p-value less than 0.25 in the 
Log rank test procedure could be a potential candidate vari-
able for multivariable statistical analysis. Age, marital status, 
menopausal status, stage of BC, tumor grade, histology, nodal 
status, surgical therapy, and adherence to chemotherapy were 
potential candidate variables for the multivariable model.

Since the PH assumptions satisfy, we can apply the 
Cox Proportional Hazards Model to determine the factors 
that influence the overall survival of breast cancer patients. 
Thus, to obtain factors that influenced overall survival, the 
Cox Proportional Hazards model was employed.

The hazards of death in the age group 65 years and 
above patients with breast cancer were 2.04 times higher 
when compared with that of women age group less than 40 
years (AHR 2.04, 95% CI 1.36–3.05). In patients that 
presented to the oncology unit, the age group of 40–65 
had 1.7 times increased risk of death when compared with 
that of the women age group of below 40 years (AHR 1.7, 
95% CI 1.19–2.43). The hazard of death for premenopau-
sal patients was 1.33 times higher as compared to post-
menopausal patients (AHR 1.33, 95% CI 1.03–1.72). 
Those stage II BC patients had 1.56 times the risk of 
death compared to stage I BC, after keeping all other 
covariates at some constant level (AHR 1.56, 95% CI 
1.09–3.42). Similarly, patients who presented in the oncol-
ogy unit with stage III BC had 1.75 times the risk of death 
compared to stage I BC (AHR 1.75, 95% CI 1.24–3.45). 
The hazard of death for women presenting with stage 
IV BC patients was 1.82 times (AHR 1.82, 95% CI 
1.52–3.62) higher than with stage I BC. The hazard of 
death for patients who took surgical therapy has 31% less 
risk of death than their counterparts who did not take 
surgical therapy (AHR 0.69, 95% CI 0.54–0.89) (Table 3).

Discussion
This retrospective cohort study was the first detailed study 
on BC survival in Northwest Ethiopia. Overall survival 
probability in our study of Ethiopian women with breast 
cancer was 54.24% after two years and 25.8% after five 
years with a median follow-up 15 months.

Age, stage of BC, surgical therapy, and menopausal 
status were significant predictors of survival. Patient char-
acteristics in our study tended to be unfavorable compared 
with other studies; more than 60% were postmenopausal, 
aged 40–65 years, and stage of BC (stage III and stage IV 
disease). The histological type was more favorable; the 
majority was ductal with tumor grade III.

When we were observed 5-year overall survival prob-
abilities worldwide, the percentages ranged from 89% in 
developed countries and decreased to 12% in the develop-
ing country especially in Gambia.24,25 A study done in 
Uganda showed that the 5-year overall survival probability 
for stage I and II cancer of 74% and stage III–IV cancers 
of 39%.26 In our study, stage I patients showed 23.5%, 
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stage II patients 22.5%, stage III patients 20.9%, and stage 
IV patients 20.6% overall survival probability, and overall 
survival, expected to be lower. This is due to the fact that 
in low- and middle-income countries, the infrastructure, 
and resources for routine screening mammography are 
often unavailable. As a result, of such lower resource 
settings, breast cancers are commonly diagnosed at late 
stages (stage III and stage IV), and women may receive 
inadequate treatment, pain relief, or palliative care. In the 
present study, the median age of 61 years (21–77) was 
high compared to the study done in Ethiopia.8 Previous 
studies revealed that the median age of 46 years in Mali, 
49 years in Ghana, and 48 years in Nigeria.27–29 The 
contradiction of the result could be due to the use of 
different source populations and the use of different age 
ranges. In our study, differences in survival in the age 
groups less than 40 years show a better prognosis in 
terms of survival of BC. This finding had confirmed by 
a study conducted in Iran.30 However, our finding contra-
dicts Western studies that younger women have the worse 
outcome.31 Most likely in our groups of women aged 
greater than 65 years showed a poorer prognostic survival 
rate of breast cancer. This difference may be due to the 
younger women age group’s earlier presentation to cancer 

Table 1 Socio-Demographic Characteristics of Breast Cancer 
Patients in Northwest Ethiopia, 2015–2020

Covariates Category Frequency Percent

Age (in years) <40 89 18.46

40–65 269 55.81

>65 124 25.73

Religion Muslim 85 17.63

Orthodox 374 77.59

Other 23 4.77

Marital status Divorced 79 16.39

Married 369 76.56

Single 34 7.05

Residence Rural 206 42.74

Urban 276 57.26

Educational status Illiterate 174 36.10

Able to read and 

write

19 3.94

Primary education 86 17.84

Secondary education 118 24.48

Diploma and above 85 17.63

Occupational 

status

Farmer 73 15.15

Government 

employee

77 15.98

Housewife 203 42.12

Merchant 71 14.73

Private employee 58 12.03

Menopausal 

status

Post-menopausal 295 61.20

Pre-menopausal 187 38.80

Family history No 393 81.54

Yes 89 18.46

Stage of BC Stage I 68 14.11

Stage II 100 20.75

Stage III 119 24.69

Stage IV 195 40.46

Histology Ductal 422 87.55

Lobular 60 12.45

(Continued)

Table 1 (Continued). 

Covariates Category Frequency Percent

Tumor grade Grade I 79 16.39

Grade II 123 25.52

Grade III 280 58.09

Nodal status Negative 165 34.23

Positive 317 65.77

Surgical therapy No 247 51.24

Yes 235 48.76

Distant- 
metastasis

Yes 150 31.12

No 332 68.88

ACT Good adherence 91 18.88

No chemotherapy 100 20.75

Poor adherence 291 60.37

Note: Other, Protestant and Catholic. 
Abbreviations: ACT, adherence to chemotherapy; BC, breast cancer.
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treatment, adequate screening services, and quality of care 
when relatively compared with the older age group. In 
addition to this, different categorizations and settings 
might be an explanation for this difference.

In our cohort retrospective study, most patients 
with breast cancer (65% with stage III and stage IV) 
presented with late stages of the disease. This finding 

is in line with the previous studies.26,32 This is due to 
LMIC’s long delay in consultation, access barriers, 
negative symptom interpretation, fear, belief in alter-
native medicine, social relations, and networks.33,34

We found that the HR of BC patients greater than 65 
years of age was higher (AHR 2.04, 95% CI 1.36–3.05) 
compared with that of women age group less than 40 

Table 2 Log Rank Test for Equality of Survival Function of Patients with Breast Cancer Diagnosed in Northwest Ethiopia, 2015–2020

Prognostic 
Factors

Category Overall Survival (95% CI) Observed 
Events

Expected 
Events

Log Rank Test

After Two 
Years

After Five 
Years

X2 

(df)
Pr>X2

All patients 54.24 (49.1–66.3) 25.8 (22.2–36.9)

Age (in years) <40 52.23 (43.6–59.1) 22.1 (19.2–26.6) 52 59.28 5.04 0.0803

40–65 51.4 (48.5–68.4) 21.2 (17.3–24) 186 194.94

>65 47.9 (38–54) 20.8 (19.1–25) 94 77.79

Marital status Divorced 52.79 (45.3–63.5) 24.3 (21.1–27) 46 57.41 3.2 0.2020

Married 51 (46.1–55.3) 20.8 (18.2–22.2) 260 251.73

Single 52.59 (40–66) 23.4 (17.2–30) 26 22.86

Menopausal status Post-menopausal 51.33 (46.5–66.1) 21.7 (18.1–28.2) 188 205.73 4.33 0.0375

Pre-menopausal 51.87 (36–65.7) 21.5 (19.1–33.7) 144 126.27

Stage of BC Stage I 54.54 (45.3–69.2) 23.5 (19.3–27.8) 68 52.39 9.12 0.0278

Stage II 53 (38.6–65) 22.5 (18.4–27.3) 88 81.20

Stage III 50.9 (35.9–62.7) 20.9 (19.8–30.2) 67 81.83

Stage IV 46.4 (30.1–59.8) 20.6 (19.4–32.5) 109 116.59

Histology Ductal 50.68 (38.1–62.1) 21.2 (18.2–32.1) 279 293.87 7.06 0.0079

Lobular 51.4 (38.2–62.4) 22.7 (21.1–30) 53 38.13

Tumor grade Grade I 52.2 (44.2–69.4) 21.3 (17.2–33.8) 77 54.59 19.1 0.0001

Grade II 51.5 (39.7–61) 20.9 (19.2–29.1) 106 93.22

Grade III 50.4 (36.9–58.3) 20.2 (16.1–30.9) 149 184.19

Nodal status Negative 44.3 (29.7–54.8) 21.8 (15.8–33.5) 159 98.90 56.45 0.0006

Positive 45.2 (35.7–63.1) 20.5 (18.1–32.7) 173 233.10

Surgical therapy Yes 48(33.5–53.1) 22.8 (11.4–29.8) 217 187.52 11.61 0.0007

No 50.9 (41.8–68.4) 21.6 (15.2–33.9) 115 144.48

ATC Good adherence 49.9 (35.5–58.7) 21.4 (17.3–25.8) 77 58.8 8.08 0.0176

No 

chemotherapy

55 (47.7–63.6) 22.5 (16.4–27.6) 85 84.38

Poor adherence 50.4 (38.4–63.2) 22.3 (16.1–36.6) 170 188.82

Abbreviations: ACT, adherence to chemotherapy; BC, breast cancer.
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years. Similarly, the patient age group 40–65 was 1.7 times 
increased risk of death compared with age group less than 
40 years. Hence, this indicates that age was the prognostic 
factor for BC survival. The same result was shown in 
previous studies.35,36 On the other hand, other studies 
suggested that the survival among women below 40 

years was as poor as that of women of older ages.37,38 

This discrepancy may result from the use of different age 
ranges and study settings.

In our results, stage IV breast cancer patients have 1.82 
times increased risk of death when compared with stage 
I patients. Similarly, BC patients with stage III disease 

Figure 1 Plot of the overall estimate of Kaplan–Meier survivor function of breast cancer patients in Northwest Ethiopia, 2015–2020.

Figure 2 Kaplan–Meier survival estimates of patients with breast cancer diagnosed by age groups in Northwest Ethiopia, 2015–2020.
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have 1.75 times increased risk of death compared to early 
stages. This is in line with a study conducted in 
Ethiopia,8,39 which indicates that earlier detection would 
improve the outcome in breast cancer patients in Ethiopia. 
Therefore, advanced stage (stage III and stage IV) at 
diagnosis is a common problem in cancer care and has 

been widely reported, which significantly affects breast 
cancer survival.

The result of this analysis shows that surgery received 
compared to no surgery significantly impacted survival. 
When compared with no surgery and mastectomy, breast 
conservative surgery increases the survival of BC. This 
result is in line with the previous findings.40,41

In this study, there is a higher proportion of postmeno-
pausal compared to a pre-menopausal group of women 
when they were first admitted to the hospital (at the time 
of diagnosis), which contradicts the previous study con-
ducted in Malaysia.42 This discrepancy may become the 
difference in population structure, which had included the 
population age at the time of diagnosis.

Strength and Limitations of the 
Study
Our study has some strengths and limitations: We used all 
available data which minimizes the sampling error, and it 
is the most up-to-date and the first for the study area. This 
is a retrospective study and, missing data was a challenge 
such as socio-economic variables and other tumor charac-
teristics. As a result, these are not well addressed, some 
missing information is associated with study participants 
who might have died from causes other than BC, and these 
rates do not take that into account.

Conclusion
The overall survival after two years and after five years is 
below 54.24% and 25.8%, respectively, this result is 
lower than the recently published report. This indicates 
that in LMIC, especially in rural cancer centers, the 
infrastructure and resources for routine screening mam-
mography are often unavailable. Thus, the study could fill 
the information gap by estimating overall survival and 
identifying its determinants in settings that have adjuvant 
therapies and use. Stage of BC, age of participants, sur-
gical therapy, and menopausal status are independent 
predictors of poor survival. The majority of the patients 
treated in the University of Gondar Comprehensive 
Specialised Hospital had mainly presented with stage III 
and stage IV BC with the median survival time of 15 (8– 
60) months. Therefore, there is a need to promote early 
diagnosis of breast cancer at each level of health-care 
delivery point.

Table 3 Multivariable Cox Regression Analysis Model for 
Survival of Breast Cancer Patients Diagnosed in Northwest 
Ethiopia, 2015–2020

Covariates Category AHR (95% CI) p-value

Age(in years) <40 1

40–65 1.7 (1.19, 2.43) 0.003

>65 2.04 (1.36, 3.05) 0.001

Marital status Divorced 1

Married 1.1 (0.8, 1.53) 0.55

Single 1.28 (0.78, 2.12) 0.33

Menopausal 

status

Post- 

menopausal

1

Pre-menopausal 1.33 (1.03, 1.72) 0.025

Stage of BC Stage I 1

Stage II 1.56 (1.09, 3.42) 0.041

Stage III 1.75 (1.24, 3.45) 0.025

Stage IV 1.82 (1.52, 3.62) 0.03

Histology Ductal 1

Lobular 0.95 (0.7, 1.32) 0.746

Tumor grade Grade I 1

Grade II 0.93 (0.62, 1.4) 0.720

Grade III 0.76 (0.48, 1.22) 0.261

Surgical therapy No 1

Yes 0.69 (0.54, 0.89) 0.004

Nodal status Negative 1

Positive 0.85 (0.62, 1.05) 0.122

ACT Good 
adherence

1

No 
chemotherapy

0.85 (0.61, 1.19) 0.356

Poor adherence 0.95 (0.67, 1.35) 0.778

Abbreviations: ACT, adherence to chemotherapy; BC, breast cancer.
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Abbreviations
BC, breast cancer; HR, hazard ratio; OS, overall survival; 
PH, proportional hazard.
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