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BACKGROUND: Breast cancer (BC) poses a significant health challenge globally. While high-income countries benefit from robust
healthcare systems, sub-Saharan Africa (SSA) faces elevated BC mortality rates. Despite extensive research on BC survival, rural
populations in SSA, including Uganda, remain underrepresented in scientific literature.

METHODS: We performed a cohort study aiming to bridge this gap by investigating BC survival among the rural population of the
Busoga Region, Uganda, leveraging data from patient registers of Rays of Hope Hospice Jinja. Using a retrospective survival study
design, we estimated 1-, 3-, and 5-year survival rates (SRs) for BC cases from 2016 to 2022 via Kaplan-Meier plots.

RESULTS: Our compiled diagnosis model found a 1-year SR of 57.7% (95%-Cl: 51.6-64.4), a 3-year SR of 19.1% (95%-Cl: 13.9-26.1)
and a 5-year SR of 16.3% (95%-Cl: 11.4-23.4). Our biopsy-confirmed documented date model finds a 1-year SR of 66.3% (95%-Cl:
56.3-78.1) and a 3-year SR of 31.3% (95%-Cl: 20.6-47.6). We found age >50 and higher education to be positively correlated with
survival and a clinical presentation of advanced-stage disease to be negatively correlated.

CONCLUSIONS: This cohort study implies that rural populations have lower BC survival and hold implications for interventions to

improve BC outcomes in SSA.
BJC Reports; https://doi.org/10.1038/s44276-025-00166-x

BACKGROUND

Breast cancer (BC) is one of the most prevalent and deadly cancers
globally, affecting millions of women each year. With over 2.31
million new cases annually, BC is the second most common cancer
and the most common of all female cancer diagnoses, making it a
substantial health challenge worldwide [1, 2]. BC is the most
frequent and the most deadly cancer in Africa [3]. Regional
disparities in incidence and mortality rates imply varied burdens
faced by different populations. While high-income countries (HICs)
exhibit high incidence rates, Africa grapples with disproportio-
nately high mortality rates [2]. Given that a significant proportion
of BC patients are mothers, the loss of the primary caregiver often
perpetuates suffering into the subsequent generation. Africa
accounts for approximately 36% of the global population of
maternal orphans due to cancer [4]. Consequently, orphaned
children experience reduced survival prospects, potentially lead-
ing to an estimated 30% rise in mortality rates for sub-Saharan
Africa (SSA) when assessing the next generation, further increas-
ing the burden of BC [5].

In 2022, Africa accounted for 8.6% of global BC incidences, but
13.7% of global BC mortality [1]. This disparity indicates higher
mortality rates from BC in Africa compared to the global average.
However, these figures may be underestimated due to unreported
cases, particularly in rural areas with insufficient cancer registries [6].

The elevated mortality rates observed in Africa, especially SSA,
can be attributed to many different obstacles confronting patients

before accessing appropriate treatment and care. A considerable
proportion of BC cases are diagnosed at advanced stages, thereby
limiting treatability [7]. This emphasizes the importance of early
detection for mitigating cancer-related fatalities [8, 9].

Studies have investigated the barriers and enablers affecting BC
care in low- and lower-middle income countries (LLMICs),
revealing a nuanced healthcare pathway [10]. Factors at the
individual level, such as cancer awareness, familial responsibilities,
and geographical access to healthcare facilities, contribute to the
delayed presentation of patients at advanced disease stages
[11-13]. Additionally, inter-individual influences like cultural
norms, gender dynamics, and societal stigma further prolong
the time taken for patients to initiate healthcare-seeking behaviors
and subsequently access timely interventions [14, 15].

Survival rates (SRs) for BC further illustrate the disparities in
healthcare outcomes across global regions, with significant
differences in both HICs vs. LLMICs and urban vs. rural settings
[16, 17]. HICs boast increasing SRs, while SSA have not
experienced the same improvements in survival during the past
decades, with late diagnosis and treatment as the most important
determinants of survival [18-20]. In Uganda, BC constitutes a
significant health burden, ranking as the third most common
cancer and the second most common cancer in women [21].
Despite the high prevalence of BC, survival data from rural regions,
where healthcare accessibility and awareness might be limited,
remain scarce.
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We conducted a register-based retrospective survival analysis
including 1-, 3-, and 5-year SRs in the rural Busoga Region in
Uganda. Utilizing patient registers from the outreach palliative
care NGO Rays of Hope Hospice Jinja (RHH)), this study illuminates
factors influencing BC survival among rural-living Ugandans.
Through analysis of sociodemographic factors, HIV status and
clinical presentation, the study endeavors to uncover determi-
nants of SRs. Additionally, this study explores possible barriers to
the disease trajectory and healthcare delivery in rural Uganda. By
shedding light on the survival dynamics and healthcare practices
of rural BC patients, this study aims to contribute to a deeper
understanding of the disease burden in Uganda and be a basis for
future studies that can identify points of intervention to improve
patient outcomes and healthcare access in rural Uganda and SSA.

METHODS

Study design

This cohort study is a register-based retrospective survival analysis, based
on patient care sheets and home-visit notes from RHHJ archives.

All BC cases among RHHJ patients were drawn from the archives and
included if they were enrolled between 01/01/2016 and 31/12/2022. If they
were enrolled later than 31/12/2022 patients were included if they had an
earlier clinical or biopsy-confirmed diagnosis from before 31/12/2022. The
patient care sheets were updated and systematized at the beginning of
2016, why this period of data collection was chosen. Data was collected in
February and March 2024, securing a minimum of one year follow-up time
for all patients included.

The included patient care sheets were examined by the investigators.
Patients were excluded if a BC diagnosis was later disproven. Clinical and
biopsy-confirmed BC cases were included in the study [22].

Complete data collection was done on 269 patients, 13 patients were
excluded, see Fig. 1. Consequently, data analysis was done on the final 256
included patients making up the RHHJ-BC cohort.

Study setting

The investigation was carried out in partnership with RHHJ, an NGO
specializing in palliative care situated in the Busoga Region of Uganda [23].
Palliative care services offered by RHHJ encompass home visits along with
outreaches, roadside clinics, and hospice field offices, thus reaching rural
populations that do not have health facilities in their vicinity. A significant
majority of cancer patients referred to RHHJ present with advanced-stage
disease [24]. In addition to delivering palliative care, RHHJ provides
comprehensive treatment guidance, including referrals and post-treatment
follow-ups, and financial assistance to poverty-stricken patients [24]. RHHJ
covers all patients, notwithstanding religion, age, gender, or social
affiliation. Cancer patients are enrolled regardless of disease severity.
Thus, RHHJ offers a distinctive platform for investigating the SRs of BC
patients in rural Uganda.

RHHJ's patient care sheets contain extensive sociodemographic data
alongside details concerning symptoms, clinical presentation, diagnosis,
and treatment history of the patient’s disease. Around half of the enrolled
patients are referred via Community Volunteers, designated by RHHJ to
identify local individuals residing in rural areas in need of healthcare. The

269 patients wi
complete data colle

12 patients excluded based on time of diagnosis:
10 patients with clinical or biopsy verified

diagnosis before 2016
2 patients had no time of diagnosis

1 patient excluded based on:
1 patient with relapse of BC from 2011

Fig. 1 Flowchart of final inclusion post data collection.

_ 5
257 patients diagnosed
between 2016 — 2022

_—

256 included patients

remaining patients are referred by healthcare professionals, via radio, other
patients, friends, or relatives, contributing to a diverse referral network.

The Busoga region, spanning over 10.000 km?, encompasses vast rural
areas with limited access to healthcare services [25]. Approximately 86% of
the Busoga population resides in rural areas, necessitating extended travel
to reach the nearest healthcare facility [25]. Furthermore, the population of
Busoga faces notable economic challenges, with 24.3% living below the
2015 United Nations-defined international poverty line at $1,90 per day,
and over 50% are classified as vulnerable to poverty in the event of
adversities such as illness [26, 27].

Description of data

Data was collected from the patient care sheets, providing substantial
information at enrollment and notes upon every revisit. A blank patient
care sheet is available (see supplementary information). Information in
patient care sheets and follow-up notes are collected through interviews
conducted by an RHHJ clinical officer with relevant medical education. The
sheets are updated every 14 to 30 days through home visits. The patient
care sheets include information at enrollment in the RHHJ program
covering comprehensive sociodemographic characteristics, BC symptom
onset and development, HIV status and clinical presentation at enroliment.
The clinical presentation at enrollment was found through a thorough
objective examination of all enrolled patients. The physical examination
aimed to assess the presence of lymphadenopathy in the axillary or
internal mammary lymph nodes. Additionally, it evaluated whether the
tumor had ulcerated the skin or infiltrated the chest wall, classifying it as
ulcerating or infiltrative. Although no formal clinical staging of the BC was
performed, patients presenting with lymphadenopathy and/or ulcerating/
infiltrative tumors were most comparable to stage lll or IV BC, as the
tumors often exceeded 5 cm in size. The follow-up notes from home visits
provide information on referral, diagnostic investigation, treatment and
outcome.

Quantitative information was drawn directly from the patient care
sheets, while qualitative information was transcribed into the note section
of the data collection tool. Information concerning ‘history of illness’ often
required interpretation or local knowledge, which was provided by the
RHHJ clinical officers or other staff. This section in the patient care
sheet also contained important information on the onset and develop-
ment of BC symptoms and potential diagnosis and/or treatment before
enrollment.

In this cohort study, we investigated all-cause survival time from
different starting points. If the patient care sheet did not provide an exact
date of a biopsy or clinical BC diagnosis the date was estimated
systematically. If a month was mentioned the date was estimated to be
the 15th. If a year was mentioned the date was estimated to be the 1st of
July. If the patients already had a diagnosis before enrollment the starting
point was the date of their clinical or biopsy-confirmed diagnosis. If the
patients got a biopsy-confirmed diagnosis after enrollment, the date of the
biopsy-confirmed diagnosis was chosen as the starting point. This way the
starting point was sensibly chosen, so all individuals were as much on par
as possible with their clinical or biopsy-confirmed diagnosis before, after or
at enrollment. Initially, the symptom duration before enrollment was a
numerical variable, but due to a lack of precise information from patients,
the variable was changed to a categorical variable to increase reliability.

We examined causes for patients to be lost to follow-up (LTFU) and
found various reasons. Some reasons were possibly associated with a
negative disease state, such as patients moving to another part of Uganda,
as they only had caregivers living there, or patients who did not want to be
a part of the RHHJ program as they were afraid or did not believe in
conventional medicine. Other reasons were possibly associated with a
positive disease state, such as patients being removed from the RHHJ
program, as they no longer required palliative care or assistance from
other healthcare services. These were also considered LTFU, as they were
not confirmed curatively treated.

Validation of information

To validate the quality of the information provided in the patient care
sheets, we performed a random selection of re-interviews, similar to
enrollment interviews, on active patients, supported by a translator. This
was done to discover potential recall bias or other unforeseen information
problems. The validation procedure revealed some recall bias, especially
concerning dates of clinical diagnosis and biopsy, when no documentation
was available. This was alleviated by only including exact dates of
diagnosis when there were printed medical documents stating the exact
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date of diagnosis. The validation also revealed that the reported age is
inaccurate as some of the women did not know their birthday or birth year.
This led us to dichotomize the age group to </= the median of 50 years for
the Cox proportional hazards model. We also observed an inaccuracy
concerning educational level, as some would report having no education if
they did not have papers or diplomas to prove it, leading us to compare
wider grouped variables.

Data management

Data was drawn from the records and entered into a tailored data
collection tool using REDCap software, ensuring uniform data entry and
secure storage of patient records. The data collection tool is available
(see supplementary information). A pilot test was conducted on the
REDCap form to validate its comprehensiveness. To enhance data
consistency and accuracy, validation measures, such as multiple research-
ers entering patient data from the same record and checking for possible
discrepancies, were implemented to ensure uniform data entry practices.

Basic descriptive statistics were analyzed using Microsoft Excel [28].
Mean, standard deviation, median and proportion are applied to describe
our results.

Survival analysis was performed using R and RStudio software version
4.3.1. for Windows including packages “survival’, “survminer’, and
“ggsurvfit” [29]. Two survival models were created. One for patients with
a documented date of biopsy and one for all included patients with the
compiled date of diagnosis. Results are presented in two separate Kaplan-
Meier plots with risk tables. The compiled diagnosis model is composed of
the following diagnosis dates: documented date of biopsy, estimated date
of biopsy, estimated date of clinical diagnosis before enrollment and date
of enrollment with clinical diagnosis.

For the “date of enrollment” group, the enrollment in RHHJ represents
the first registered encounter with cancer-diagnosing healthcare profes-
sionals. Survival time was defined as the time from diagnosis to the event
of all-cause mortality. Active, remitted, and LTFU patients all had censored
events. Events were censored on the date of death. LTFU and remitted
patients were censored on the date of the last contact they had with RHHJ.
Active patients were also censored on the date of the last contact with
RHHJ, which was either in January or February 2024.

A Cox proportional hazards model was applied to assess the association
between patient outcomes and ten sociodemographic and clinical variables.
These variables were selected to gauge their impact on BC survival.
Schoenfeld residuals (see supplementary information) were evaluated to
assess the variable’s variance over time at a significance level of p < 0.05. HRs
with 95% Cls are reported at a significance level of p < 0.05.

Chi-square tests for goodness-of-fit were used to assess the socio-
demographic and clinical variable differences between the LTFU patients
and the other patients. The significance level was set to p < 0.05.

RESULTS

Table 1 shows the sociodemographic characteristics of the 256
included BC patients. The patients were between 19 and 88 years
old, with the median age being 50. The largest proportion of
patients were from 30 to 49 years old. 54.3% of patients had 1 or
more dependents, with the range being from 0 to 13.

Table 2 shows the descriptive statistical results of the enrolled
patients. 65.6% had a critical clinical presentation suggesting
advanced-stage disease at enrollment in the RHHJ program. 64.5%
reported having had symptoms >1 year before enrollment and
22.3% >3 years. This needs to be considered in the context of a
mean time from prior diagnosis (either clinical or biopsy-confirmed)
to enrollment being 6 months. 68.8% were referred to treatment,
38.7% before enrollment, while 30.1% were referred after enroll-
ment. Where 68.8% were referred within one month after
enrollment, 28.6% were referred later than that. 31.3% were not
referred to treatment. Only 49.6% received cancer-directed treat-
ment such as chemotherapy, surgery and radiotherapy outside of
the RHHJ palliative program, with a majority attending Mulago
Uganda Cancer Institute. This constitutes 72.2% of patients referred
for treatment. 22% started treatment within one month of
enrollment, 61% within 1-6 months, and 12% started treatment
more than 6 months after enrollment to the RHHJ program.
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Table 1. Sociodemographic characteristics

Variable

Age

19-29

30-49

50-69

70+

Mean (SD)
Median

Sex

Female

Male

Educational level
None

Primary 1 - Primary 7
Secondary 1 - Secondary 4
Higher

Missing

Tribe

Basoga

Baganda

Banyore

Other

Missing

Religion

Church of Uganda
Islam

Born Again
Catholicism
Other

Missing

HIV status
Negative

Positive

Not tested

Time since last HIV test (n = 181)

<1 year
1-2 years
>2 years
Missing

Is the patient on ART? (n = 16)

Yes

No

Missing
Marital status
Married
Widowed
Divorced
Single

Missing

Number of dependents < 18 years

0

1-3
4-6

7+
Missing

n =256, unless specified otherwise.

Number

16

102

95

43

52.0 (15.2)
50

248

74
100
40
23
19

170
17
16
50

104
48

43

12

165
16
75

79
20
17
65

130
67
42

103
65
55
19
14

Percentage

6.3

39.8
371
16.8

96.9
3.1

289
39.1
15.6
9.0
74

66.4
6.6
6.3
19.5
1.2

40.6
18.8
17.2
16.8
2.0
4.7

64.5
6.3
29.3

43.6
11.0
9.4

359

75.0
125
12.5

50.8
26.2
16.4
3.1
35

40.2
254
215
7.4
5.5
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Table 2. Descriptive statistical results.

Variable Number Percentage
Clinical presentation at enroliment

Ulceration/infiltration 104 40.6
Lymphadenopathy 135 52.7
Both 71 27.7
Any 168 65.6
None 88 34.4
Symptom duration before enroliment

<1 year 77 30.1
1-3 years 108 42.2
>3 years 57 22.3
Missing 14 55
Referred to treatment after enroliment

Yes 77 30.1
No 80 313
Referred before enrollment 99 38.7
Time to treatment referral after enrollment (n = 77)

<1 month 53 68.8
>1 month 22 28.6
Missing 2 2.6
Received treatment outside RHHJ

Yes (after enrollment) 59 23.0
Yes (before enrollment) 68 26.6
No 119 46.5
Missing 10 3.9
Time to treatment start after enrolilment (n = 59)

<1 month 13 22.0
1-6 months 36 61.0
>6 months 7 11.9
Missing 3 5.1
Time from diagnosis to enrollment

Mean (SD) 182.9 days (350.6)

n =256, unless specified otherwise.

Table 3 shows the distribution of “events”. Of the 256 patients,
172 died, 8 went into remission, 41 were LTFU and 35 were alive,
but with active disease by the end of our observation.
Furthermore, it shows the distribution of starting points. 78
women in the cohort had a documented biopsy, 48 had a biopsy,
but were not able to report an exact date, 49 were clinically
diagnosed at another institution than RHHJ, and the rest were
diagnosed at enrollment.

Figure 2 shows distinction in all-cause survival duration where
patients with a documented date of biopsy have longer survival
time compared to the compiled model cohort. The 3- and 5- year
SRs in the biopsy (documented date) only model was the same, as
no event happened after 3 years.

Figure 3 presents four variables significantly associated with
patient survival. Age =50 years was shown to be a positive factor
for survival compared to those aged <50 years. Having a higher
educational attainment was associated with improved survival
outcomes. Lastly, those with a clinical presentation of advanced
disease: lymphadenopathy and/or ulcerating/infiltrative tumor,
had a higher mortality risk, than those without. No association was
found between HIV infection and BC survival.

Table 3. Survival outcome events and starting points.

Outcome event Number Percentage
Death 172 67.2
Remission 8 3.1

Active 35 13.7

Lost to follow-up 41 16.0
Starting point Number Percentage
Biopsy date (documented) 78 30.5

Biopsy date (estimated) 48 18.8
Clinical diagnosis date (estimated) 49 19.1

Date of enrollment 81 316
n=256.

Contingency-tables and chi-square test results for LTFU
compared to not LTFU patients, for differences in sociodemo-
graphic and clinical variables, found all results insignificant except
that LTFU had significantly less lymphadenopathy than the
patients who were not LTFU, with a chi-square value of 11.94
and p-value < 0.01. There was also a trend, though insignificant,
toward a difference in the proportion of patients presenting with
ulcerative/infiltrative tumors with a chi-square value of 3.20 and p-
value = 0.07 (see supplementary information).

DISCUSSION

Our compiled diagnosis model includes all patients in the cohort,
providing as accurate starting points as possible. Our 1-, 3- and
5-year SRs are significantly lower than those found in comparable
settings. Our 1-, 3- and 5-year BC SRs estimates are 57.7%, 19.1%
and 16.3%, respectively, while other studies on BC SRs from SSA
present 1-year SRs from 78 to 91% [16, 30-32], 3-year SRs from 50
to 72% [16, 30, 31, 33, 34] and 5-year SRs from 24 to 61%
[30, 31, 35-39].

These differences in our results could be explained by our study
included a larger proportion of clinical diagnoses but could also
be indicative of the rural/urban inequality in access to healthcare.
The study by Shita, A, et al. from 2023 estimated a 3-year survival
of 27.5% in the rural group, which is closer to our result, and
identified rural living as an independent predictor of mortality
[34]. However, there are important aspects to consider when
evaluating our results.

Information bias

Survival estimates from this study are based on data collected by
RHHJ, whose primary field is palliative care. This gives rise to the
procedure of estimating the date where the patient initially was
biopsy-confirmed or clinically diagnosed. The proportion of
estimated starting points constituting 37.9% of the cohort can
induce inaccuracies in the survival estimates as they are based on
memory and interpretations of clinical records. It is unclear
whether this under- or overestimates the SRs.

When only including those with a documented date of biopsy,
the survival increases, but this group might constitute women
with higher health literacy, educational level or resources in
general. Biopsies have a substantial cost, as a considerable
number of patients stated in their clinical records not to have
the financial resources to obtain a biopsy. Biopsies also have
consequences for further treatment as many health facilities do
not make mastectomies or give chemotherapy and radiotherapy
before having biopsy results. This could lead to a positive selection
of patients with biopsy-confirmed diagnoses.
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Survival Curve
Biopsy (documented date) only model
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Survival Curve
Compiled diagnosis model

100%
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0 1 2 3 4 5 6
Time (years)
At Risk 256 126 61 26 14 7 2
Events 0 99 139 166 169 169 170

1-, 3-, and 5-year survival of the two models

Measure 1-year (95% CI) 3-year (95% CIl) 5-year (95% CI)
Biopsy (documented date) 66.3 (56.3-78.1) 31.3 (20.6-47.6) 31.3 (20.6-47.6)
only model

Compiled diagnosis model 57.7 (51.6-64.4)

19.1 (13.9-26.1) 16.3 (11.4-23.4)

Fig. 2 Survival Curves of the two models.

Delay

We observed a general tendency towards delay in taking contact
to health facilities (64.5% reported to have had symptoms >1 year
before being enrolled) and some resistance in seeking further
diagnosis and attending treatments, where only 49.6% of patients
got treatment which constitutes 72.2% of referred patients. Table 2
presents various factors of delay in diagnosis and treatment but
should be considered in the context of a hospice setting. For 40%
of the patients, RHHJ was their initial contact with a diagnostic
health facility, while the rest of the patients had been in contact
with other health institutions before enrollment in RHHJ. We
estimated the mean time from diagnosis to enrollment to be
6 months, which should be considered when examining delays in
diagnosis and treatment. Still, it is worrying that 22.3% reported
having symptoms more than 3 years before enroliment and 65.6%
had a critical clinical presentation at enrollment, causing a
reduced possibility of effective treatments. This corresponds with
the 31.3% that were not referred for treatment. It may also explain
the relatively low proportion of biopsy-confirmed diagnoses. A
study on the African Breast Cancer-Disparities in Outcomes (ABC-
DO) cohort found a negative association between late disease
stage at diagnosis and treatment receipt [16, 40]. Other studies
from rural SSA also found that the majority of BC patients were
diagnosed at advanced stages, significantly reducing their survival
[32, 34].

It is also notable that survival in our cohort decreases
significantly from 1 to 3 years but appears to stabilize by year 5.
This pattern may, in part, be due to the fact that many patients do
not receive treatment, which substantially impacts their survival
chances, while those who do receive treatment continue to
survive beyond 3 and 5 years. As shown, just under half of the
patients in the cohort received cancer-directed treatment. A
similar trend was observed in another study, where SRs varied
based on adherence to chemotherapy [34]. This pattern could also
reflect the poor prognosis of breast cancer, especially given that
many women are diagnosed at an advanced stage. The
heterogeneity of breast cancer tumors, when considering aggres-
siveness, could also cause a steep initial decline. However, it is
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important to consider that the small sample size at year 5, may
also influence this trend. Therefore, it is more accurate to focus on
our survival results at year 1 and year 3.

Selection bias

The cohort had an LTFU proportion of 16%. As stated in the
methods section, reasons for being LTFU are possibly associated
with negative or positive disease states affecting survival time.
Our chi-square test reveals that significantly fewer patients who
were LTFU had lymphadenopathy. As presented in Fig. 3, a
clinical presentation with lymphadenopathy had a significant
effect on survival, why we must consider that patients who were
LTFU had a higher survival probability than the rest of our
patients, possibly skewing our results by underestimating the
actual SRs.

Risk factors for breast cancer mortality

We identified young age as a risk factor for shorter BC survival.
Notably, the majority of our participants were aged 30-49 years. A
review also indicated a higher BC incidence in younger age groups
in SSA compared to HICs [41]. However, demographic differences
complicate this comparison: only 2% of Ugandan women are over
65, compared to 24% of European women, with Uganda’s median
age at 15.9 years and Europe’s at 45.5 years [42, 43].

The ABC-DO cohort finds a U-shaped association between age
and mortality, revealing the greatest risk for the youngest and
oldest included patients, which is also found in large cohorts from
HICs [16, 44, 45]. After adjusting for background mortality, the
U-shape disappears in the ABC-DO cohort, leaving only the
youngest at a higher risk. Reasons for this are presented in studies
that indicate BC in young women is more aggressive, has a worse
prognosis, and is often characterized by histological grade 3
tumors and negative hormone receptors [46-49].

We found no association between HIV infection and BC survival.
Other studies have different results concerning HIV infection and
the possible negative contribution to survival, e.g. Cubasch et al.
do not find an association, but McCormack et al. do find a
negative contribution of simultaneous HIV infection, with a HR of
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Forest plot for compiled diagnosis model
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Fig. 3 Cox proportional hazards model for compiled diagnosis cohort. n = 256, patients with missing information are removed from the

individual analysis.

1.48 [16, 30]. The limited number of patients with HIV in our cohort
(n=16) restricts the strength of any conclusions regarding the
association between HIV infection and BC survival.

Assessing barriers to treatment

We found that 65.6% of BC patients are enrolled at an advanced
disease stage. This high proportion corresponds with a meta-
analysis from 2016 on BC stage at diagnosis in SSA, where the
median proportion of late stage (stage lII/IV) was 74.7% [50].
Moreover McCormack et al. finds that enhancements in early
diagnosis are anticipated to yield the most significant survival
gains among survival determinants for BC in SSA [16]. Where there
are no nationwide or large-scale BC screening programs in SSA,
very few asymptomatic or slowly evolving breast tumors are
discovered, causing lead and length time bias when compared to
SRs in HICs that do have screening programs [51]. A review on BC

screening in SSA finds clinical BC examination to be more cost-
effective than mammography [51]. So, implementation of clinical
BC examination, or campaigns on manual BC screening, in SSA
could be a viable alternative, though numerous sociocultural
factors are found to hinder preventative health behaviors, and
should therefore be accounted for [52-54].

The rural setting poses a variety of barriers in diagnosis and
treatment, a frequently registered reason in our study being
financial constraints. Other examples were fear of procedures, use
of herbal medicine, husbands disapproving of patients seeking
help and lack of biopsy needles at local hospitals. None of this
information was systematically collected, and therefore only
presented here as possible reasons for the delay and the low
proportion of biopsy-confirmed diagnoses. These factors reduce
the SRs but are part of the rural setting and points of action
towards intervention.
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Adding to limited healthcare facilities, healthcare knowledge,
attitudes and practices also represent a barrier to the treatment of
BC. Other studies find a positive association between higher
education and positive attitudes and practices towards healthcare,
and as rural areas in Uganda have lower educational levels this
adds to the barriers to treatment [55, 56]. In our study, we
observed that a higher educational level was associated with
improved survival outcomes, potentially reflecting better health-
seeking behaviors, higher socioeconomic status, and greater
health literacy, which may facilitate earlier diagnosis and access
to care.

Investigating the knowledge, attitudes and practices of women
in SSA concerning BC will help to identify and uncover the
behavioral obstacles concerning BC healthcare in specific settings.
Finally, this area needs action from global institutions, local
governments, NGO stakeholders and the research community to
see our current and future scientific understanding turn into
health care for some of the most vulnerable people of the world.
This could lead the way for interventions concerning the World
Health Organization’s Global Breast Cancer Initiative's (GBCI) three
pillars: health promotion for early detection, timely diagnosis, and
comprehensive BC management [57].

Limitations

BC survival studies in SSA are prone to selection bias, as patients
with low resources attend healthcare facilities less [58]. We have
tried to avoid this selection bias by investigating a rural
population. As this study relies on patient records from a
healthcare provider rather than being strictly population-based,
it cannot be categorized as such. Given the inclusive nature of
patient enrollment at RHHJ, and as they serve as one of the few
consistent providers of cancer care in the region, it is estimated a
reasonable and representative source for understanding the rural
population in Uganda. Furthermore, the study does not fully
represent rural Uganda, as it also includes patients from urban
settings enrolled in RHHJ's program. As stated in the methods
section, approximately 14% of Busoga’s population live in urban
settings [26]. These people have easier access to healthcare
services and could therefore constitute a greater proportion in our
study. This is alleviated by RHHJ's raison d'étre which is to help
those who live furthest away from healthcare services, as
described in the methods section. We believe that compared to
other survival studies conducted in SSA, our study is more
representative of rural populations in SSA.

The World Bank’s definition of rural and urban is made by
national statistical offices, where the Uganda Bureau of statistics
define urban areas as gazetted cities and towns [59, 60]. Cross-
country comparisons should therefore be made with caution, as
estimates are based on national definitions. Of the BC survival
studies from SSA that include rural variables, the ABC-DO cohort
defines rural from patients’ self-declaration in their questionnaires,
Eber-Schulz et al. uses the definition from the Central Statistical
Agency of Ethiopia and Shita, A., et al. does not disclose the basis
for the definition of rural from their included medical records
[16, 32, 34]. Therefore, there is a need for a more standardized
definition of rural and urban populations that can be adapted to
different contexts, to facilitate comparability in global health
research.

A limitation to our study is that our information is based on data
from RHHJ, therefore we do not have exhaustive information on
patients’ disease and treatment history. Furthermore, there is no
information on disease staging as the charts do not provide a full
record of diagnostic procedures. Access to diagnostic imaging for
assessing metastases (e.g., liver, bone, or lung) was very limited,
making systematic staging unfeasible. Instead, we relied on
detailed clinical examinations to assess features such as lympha-
denopathy and tumor ulceration or infiltration. The Essential TNM
framework developed by the International Agency for Research on
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Cancer, is an approach for low-resource settings where full staging
data are unavailable [61]. While we considered its retrospective
use, inconsistent clinical documentation and missing diagnostic
data prevented meaningful application in this cohort. Though we
emphasize the value of simplified staging tools for future studies
in similar settings.

As shown in Table 2 we only have information on time to referral
and treatment for patients after enrollment, even though some were
treated before enrollment. As RHHJ was not in all cases the first
contact with a healthcare facility, our data on clinical presentation,
lymphadenopathy and infiltrative tumors, is not necessarily
representative of the clinical presentation at time of diagnosis.

A great limitation to this study is the small study size and the
relatively short follow-up time, as few BC patients in rural SSA live
longer than =3 years. As a natural consequence of fewer patients
being at risk, the 3- and especially 5-year survival estimates are
less reliable than the 1-year survival. Therefore, studies with larger
sample size and longer follow-up are needed.

CONCLUSIONS
BC in SSA exhibits lower survival compared to HICs. Our results
show that BC in rural Uganda exhibits an even lower survival.

BC barriers in SSA are multifaceted. A large proportion of our
cohort presented with advanced-stage disease. We therefore need
to understand factors contributing to delays in seeking care and
promote early detection. We find a positive association between
enhanced education and improved survival outcomes, potentially
reflecting better health-seeking behaviors. However, further
research is needed to explore the barriers and enablers for timely
BC diagnosis in rural SSA.

When tailoring interventions the GBCl should stand as a guideline
[57]. We found that advanced-stage disease, resulting from delayed
detection, has a substantial impact on BC survival. Health promotion
for early detection is the first pillar of the GBCI. We consider delayed
presentation to be the primary barrier, and if addressed it could
improve the possibility of timely diagnosis and, in turn, enhance BC
management, which are the two other pillars of the GBCI.

Further BC research and interventions are imperative to
improve survival of BC patients in rural Uganda and SSA. An
improved survival of BC will affect numerous women, men and
families, with extensive implications for future generations.
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