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ABSTRACT
Objective  To evaluate medical resource utilisation and 
timeliness of access to specific aspects of a standard 
care pathway for breast cancer at tertiary centres in sub-
Saharan Africa.
Design  Data were retrospectively abstracted from 
records of patients with breast cancer treated within a 
prespecified 2-year period between 2014 and 2017. The 
study protocol was approved by local institutional review 
boards.
Setting  Six tertiary care institutions in Ghana, Kenya and 
Nigeria were included.
Participants  Health records of 862 patients with breast 
cancer were analysed: 299 in Ghana; 314 in Kenya; and 
249 in Nigeria.
Interventions  As directed by the treating physician.
Outcome measures  Parameters selected for evaluation 
included healthcare resource and use, medical procedure 
turnaround times and out-of-pocket (OOP) payment 
patterns.
Results  Use of mammography or breast ultrasonography 
was <45% in all three countries. Across the three 
countries, 78%–88% of patients completed tests for 
hormone receptors and human epidermal growth factor 
receptor 2 (HER2). Most patients underwent mastectomy 
(64%–67%) or breast-conserving surgery (15%–26%). 
Turnaround times for key procedures, such as pathology, 
surgery and systemic therapy, ranged from 1 to 5 months. 
In Ghana and Nigeria, most patients (87%–93%) paid for 
diagnostic tests entirely OOP versus 30%–32% in Kenya. 
Similarly, proportions of patients paying OOP only for 
treatments were high: 45%–79% in Ghana, 8%–20% in 
Kenya and 72%–89% in Nigeria. Among patients receiving 
HER2-targeted therapy, the average number of cycles was 
five for those paying OOP only versus 14 for those with 
some insurance coverage.
Conclusions  Patients with breast cancer treated in 
tertiary facilities in sub-Saharan Africa lack access to 
timely diagnosis and modern systemic therapies. Most 
patients in Ghana and Nigeria bore the full cost of their 
healthcare and were more likely to be employed and 
have secondary or postsecondary education. Access to 

screening/diagnosis and appropriate care is likely to be 
substantively lower for the general population.

INTRODUCTION
In sub-Saharan Africa, breast cancer is one 
of the most frequently diagnosed malignan-
cies and one of the most common causes 
of cancer-related death.1–3 Socioeconomic 
factors, including delays in initiating standard 
treatments or procedures because of lack of 
patient education, limitations in availability 
of or access to care and financial burden are 
key resource-related factors that compound 
the challenge of managing breast cancer 
in this region.4 5 Consequently, the age-
standardised mortality rates among patients 
with breast cancer in Africa are among the 
highest in the world, especially in North and 
West Africa with age-standardised mortality 
rates of 18.4 and 17.8 per 100 000, respec-
tively.1 6 Established patient risk factors, such 
as age, sex, age at onset of menarche, age at 
first full-term pregnancy, breast feeding, age 
at onset of menopause, obesity and phys-
ical activity are trending towards increased 

Strengths and limitations of this study

►► A key strength of this study was that it included a 
real-world dataset from a relatively large sample of 
patients (>800) from sub-Saharan Africa.

►► In addition, the study included data from both 
private-run and government-run tertiary care 
centres.

►► The study collected and reports patient-level geo-
coded data.

►► A key study limitation was missing data relating to 
disease stage and outcomes.
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incidence of breast cancer in Africa.7 These findings are 
aligned with epidemiological extrapolations suggesting 
that the relative proportion of the breast cancer at-risk 
population is steadily increasing in sub-Saharan African 
countries, such as Nigeria, at approximately 2.5% annu-
ally7; this contrasts with developed European countries, 
such as France, in which this segment of the popula-
tion has plateaued. Taken together, these observations 
suggest that the number of breast cancer related deaths 
in sub-Saharan Africa will continue to increase in the 
coming decade and that effective allocation of financial 
and healthcare resources for the management of breast 
cancer is an important goal.

Identifying barriers to treatment and resource limita-
tions in the context of specific aspects of standard care 
along a patient’s journey is a key first step to provide 
insights to reform healthcare policy, infrastructure and 
resources to improve access and affordability of care and 
subsequent outcomes for patients with breast cancer. 
Accordingly, we collected data on resource utilisation, 
turnaround times for clinical procedures, treatment, 
financial support for various aspects of care and demo-
graphics for patients with a diagnosis of breast cancer 
who received care at tertiary cancer centres in three sub-
Saharan African countries: Ghana, Kenya and Nigeria. 
The countries were selected for their relatively developed 
healthcare infrastructure compared with most coun-
tries in the region, and for each country, we included 
one private and one government-run cancer centre to 
cover any potential differences in practice, access or cost 
burden between these types of institutions. In the current 
report, we summarise access to care and out-of-pocket 
(OOP) payment patterns and attempt to delineate the 
challenges and limitations faced by patients with breast 
cancer in sub-Saharan Africa.

METHODS
Study design
The aim of the study was to systematically evaluate medical 
resource utilisation data. In addition, the time intervals 
to access key recommended interventions for individual 
patients over the course of their treatment journey since 
diagnosis in government-operated or privately operated 
tertiary cancer centres were extracted.

This analysis was based on a retrospective data review 
of patients with a diagnosis of breast cancer who were 
treated at tertiary cancer centres in three sub-Saharan 
African countries: Ghana, Kenya and Nigeria. Within each 
country, patient records were obtained from two tertiary 
institutions, one government operated and the other 
privately operated. The study sites were as follows: Ghana: 
Korle-Bu Teaching Hospital and Sweden Ghana Medical 
Centre; Kenya: Kenyatta National Hospital and The Aga 
Khan University Hospital; and Nigeria: National Hospital 
Abuja and Lakeshore Cancer Centre. The study protocol 
was approved by the local institutional review boards, all 

of which deemed that patient informed consent was not 
necessary as all patient data were de-identified.

Patients with breast cancer who initiated their treat-
ment journey from definitive diagnosis through to treat-
ment at one of the aforementioned institutions during 
the study period and who completed the core part of 
assessment (diagnosis) and treatment were included in 
the analysis. Patients presenting at these tertiary cancer 
centres from 2014 to 2016 (Nigeria and Ghana) or from 
2015 to 2017 (Kenya) were included. All available data 
from patient charts were extracted until the patient’s loss 
to follow-up, death or completion of the study.

Data collection
All available patient chart data were extracted using a 
structured data collection tool that was deployed as a 
mobile application. Data integrity was assured through 
quality checks in real time, facilitated by two-way inter-
action between the healthcare professionals involved in 
abstracting the patient-record data onsite and a central 
data collection team. The digital framework of the data 
collection application allowed for the necessary synchro-
nisation of inputs and revisions to the collated data, the 
intermittent saving of input and the use of offline data 
entry modes. Healthcare professionals involved in data 
collection had digital access to the standard operating 
procedures for data collection through their mobile 
devices to address procedural and data definition queries. 
In addition to the initial demographic information, which 
included employment and education status, disease 
stage (per the American Joint Committee on Cancer 
Staging Manual, 7th edition)8 and other key variables (ie, 
patient’s age, level of education, occupation, number of 
facilities visited, presenting complaints and duration of 
initial symptoms), data relating to the following key areas 
were extracted: medical history and initial symptoms, 
primary laboratory investigations, diagnostic imaging, 
histopathology, immunohistochemistry, treatments (ie, 
primary interventions and supportive care), admission 
care, follow-up, and cost and payment information. Infor-
mation relating to dates at which diagnostic tests were 
recommended and dates at which test results became 
available, as well as dates for treatment recommendation 
and treatment initiation, were extracted from patient 
records and used to estimate turnaround times.

Statistical analyses
This was an observational study, and no formal hypoth-
esis was tested. All data were summarised descriptively. 
Continuous variables were summarised using means 
and SD, and categorical variables were summarised 
using percentages. Summary analyses included baseline 
demographic and disease characteristics, tests and proce-
dures performed, turnaround time (time to completion 
of specific tests and procedures from defined events in 
patient journey (eg, interval from presenting to biopsy 
and biopsy to pathology)), payment patterns and costs. 
All parameters were summarised by country and type of 
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institution. Summary statistics were performed in R statis-
tical software (The R Foundation) and Microsoft Excel 
2016 (Microsoft, Redmond, Washington, USA).

Patient and public involvement
There was no patient involvement at any stage of the 
study.

RESULTS
Patients
This study was based on the health records of 862 
patients with breast cancer, of whom 299 (34.7%) were 
treated in Ghana, 314 (36.4%) in Kenya and 249 (28.9%) 
in Nigeria. The mean age of patients at diagnosis was 
approximately 49 years across all three countries, and 
most patients were employed and had been referred to 
the tertiary centre (table 1). Among patients with avail-
able data, those in Ghana and Nigeria were more likely 
to have postsecondary education compared with those in 
Kenya. In both Ghana and Kenya, most patients (~62% 
in both countries) had advanced disease (stage III/IV) 
at diagnosis compared with Nigeria, where most patients 
(55%) had early stage (stage I/II) disease. The mean 
(range) commute to a tertiary cancer centre was 45 km 
(1–614 km) in Ghana, 56 km (2–398 km) in Kenya and 
121 km (1–717 km) in Nigeria. Geocoded data showing 
individual patient geographic location by stage are avail-
able online at https://​bit.​ly/​BCPJ-​Geocoded.

Institutions
The institutional resources available during the 2-year 
period of the patient journey are provided in table 2. The 
most notable observation was the complete absence of 
resources to provide radiation therapy for patients with 
breast cancer in Nigeria during the study period.

Access to care
Health services
The use of core needle biopsy was 76% in Kenya and 
Nigeria but only 50% in Ghana. The relatively lower 
proportion of core needle biopsy recorded in Ghana was 
an artefact of the recording process, as many patients had 
biopsies performed at facilities other than the tertiary 
centres at which the tissues were tested. Across all three 
countries, 91%–98% of patients completed blood count/
chemistry and more than 75% of patients completed 
immunohistochemistry tests for hormone receptor and 
human epidermal growth factor receptor 2 (HER2) 
(figure 1).

The use of common imaging modalities (eg, mammog-
raphy and breast ultrasonography) was less than 45% in 
all three countries. The extent of disease involvement was 
most ascertained using X-ray methodology. For example, 
chest X-ray was the most commonly used imaging meth-
odology in Ghana (63%) and Nigeria (61%), whereas CT 
scan of the chest was the predominant methodology in 
Kenya (55%) compared with Ghana (36%) and Nigeria 

(37%). A similar trend was observed for imaging of the 
abdominal region to evaluate the presence of metastases.

Treatment
Almost all patients underwent surgery, with most (64%–
67%) undergoing mastectomy and a smaller propor-
tion (15%–26%) undergoing breast-conserving surgery. 
Access to and utilisation of radiotherapy was highly vari-
able between countries, with 81% of patients in Ghana 
undergoing radiotherapy compared with only 54% 
and 28% of patients in Kenya and Nigeria, respectively. 
The use of newer generation hormonal agents, such 
as aromatase inhibitors, was low (21%–29%). In addi-
tion, the proportion of patients received HER2-targeted 
therapy (5%–8%). In general, while most patients had 
access to surgery during their treatment journey, the 
proportion of patients accessing systemic therapies is rela-
tively less in all three countries.

In a separate analysis among the subset of patients 
receiving HER2-targeted therapy, the average number of 
cycles was five for patients paying OOP only compared 
with 14 for patients with some level of healthcare insur-
ance coverage (figure 2).

Timeliness of care
The median procedure turnaround time in the early 
phase of the patient journey (ie, biopsy and pathology) 
was highest in Ghana, where it exceeded 7 months 
(figure 3). This may be due in part to the extensive use of 
neoadjuvant chemotherapy of six cycles prior to mastec-
tomy and definitive pathology reporting. The study 
is silent on the use of wide local excision for diagnosis 
that will provide pathological details to enable initia-
tion of cancer therapies. Although the time to complete 
biopsy and pathology was lower in Kenya and Nigeria, 
the median exceeded 2 months in both countries. The 
median turnaround time for surgery was also exceed-
ingly high in Ghana (3 months in the government setting 
and 5 months in the private setting) and in the govern-
ment setting for Nigeria (~4 months). This may also be 
due in part to the use of neoadjuvant chemotherapy in 
Ghana. In all other centres, the median turnaround time 
for surgery was 2–6 weeks. In contrast, patients in Ghana 
could more readily access systemic interventions (median 
of 2 months in the government setting and 2 weeks in the 
private setting) compared with a median of 3–5 months 
in any setting in Kenya and Nigeria.

No clear systematic differences in procedure turn-
around times between government-run and privately-run 
tertiary care centres could be ascertained.

Payment/insurance
Almost all patients in Ghana and Nigeria (87%–93%) 
paid for their diagnostic tests entirely OOP compared 
with 30%–32% in Kenya (figure 4). Similar to diagnostic 
testing, the proportion of patients paying OOP only for 
treatments was high: 72%–89% in Nigeria, 45%–79% in 
Ghana and 8%–20% in Kenya. Compared with Ghana 

https://bit.ly/BCPJ-Geocoded
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and Nigeria, a greater proportion of patients in Kenya 
received some sort of financial support for their treat-
ment and procedures.

DISCUSSION
This real-world study provides insights into healthcare 
resource access and the OOP financial burden of breast 
cancer care from both the patient and institutional 
perspective. Doctors in tertiary facilities mostly recom-
mended standard diagnostic procedures. The collated 
study data show that access to or use of common imaging 
modalities, such as a diagnostic mammography or breast 
ultrasonography, in Ghana was lower than that observed 
in developed economies, such as the USA, although the 
rates of access in Kenya and Nigeria were comparable.9 
It is unclear whether the low rates of access to common 
imaging modalities observed in Ghana are due to 
resource constraints, lack of patient education or presen-
tation of disease at late stage; however, previous studies 
have reported that it may be a combination of these 
factors.4 5 10 The use of core needle biopsy and access to 
immunohistochemistry testing in these three sub-Saharan 
countries was also relatively similar to the rates observed 
in developed countries.11 12 The high rate of utilisation of 
immunohistochemistry tests observed in this study may 
be due to the fact that these patients were being treated 
at tertiary cancer centres rather than in local/community 
practice. Thus, for the most part, it appears that the rate 
of utilisation of key diagnostic procedures required for 
treatment decision making for managing breast cancer in 
Ghana, Kenya and Nigeria in the tertiary cancer centres 
included in this study compares favourably with the real-
world data from developed nations.

As mentioned, however, survival outcomes for patients 
with breast cancer in African countries remain among 
the poorest in the world. It is clear that the overall proce-
dure turnaround times in Ghana, Kenya and Nigeria 
were much longer than those documented in developed 
countries.13 14 For example, a recent analysis of Medi-
care patients in the USA reported median turnaround 
times ranging from 14 to 17 days for abnormal screening 
mammogram to biopsy, 39–52 days for mammogram to 
treatment and 20–27 days from biopsy to treatment.13 
Although the Medicare metrics are evaluated and defined 
slightly differently than those reported in this study, the 
observed turnaround times for biopsy or immunohisto-
chemistry, diagnostic imaging and initial surgery observed 
in this study could be extrapolated to an interval between 
presentation and treatment ranging from approximately 
6 months to 1 year. Thus, there is a significant delay in 
the initiation of breast cancer treatment following initial 
presentation in these sub-Saharan countries, and this 
has a potentially adverse impact on outcomes. Possible 
reasons for this delay may be that the locations of tertiary 
care centres are widely dispersed with no clear referral 
infrastructure between them or that patients have finan-
cial constraints and require time to arrange for funds for 
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the procedures or interventions. Notably, much shorter 
turnaround times for the initial diagnostic procedures 
for breast cancer management have been reported from 
Botswana,15 which is one of the most developed African 
countries.

Most patients in Ghana and Nigeria bore the full cost 
of their breast cancer care. Although a greater propor-
tion of patients in Kenya received financial support for 
their care, this did not discernibly impact access to health-
care resource utilisation. However, in data pooled across 
the three countries, a trend towards increased access to 
innovative targeted therapies (eg, systemic trastuzumab) 

in all settings for patients who had financial support was 
observed.

Although this study did not systematically capture breast 
cancer subtypes, treatment outcomes or the proportion 
of financial support available to individual patients for 
specific procedures because of inherent limitations in 
how data were recorded, the summary analysis of avail-
able indices indicates clear deficiencies in specific aspects 
of care, such as a prolonged turnaround time for core 
needle biopsy and pathology. The delay in performing 
core needle biopsy and pathology limits both the ability 
to quickly and accurately diagnose disease subtype and 

Table 2  Institutional resources during the 2-year period of the patient journey

Parameters

Ghana Kenya Nigeria

Sweden 
Ghana Medical 
Centre

Korle Bu 
Teaching 
Hospital

Aga Khan 
University 
Hospital

Kenyatta 
National 
Hospital

National 
Hospital Abuja

Lakeshore 
Cancer Center

Available Yes/
no

Available Yes/
no

Available Yes/
no

Available Yes/
no

Available Yes/
no Available Yes/no

Total bed capacity No Yes Yes Yes Yes Yes

ICU bed capacity No Yes Yes Yes NA No

Chemotherapy chairs Yes Yes Yes Yes NA Yes

Chemotherapy beds Yes Yes Yes Yes NA Yes

Breast clinic/service No Yes Yes Yes No Yes

Mammography No Yes Yes Yes Yes Yes

Breast ultrasonography No Yes Yes Yes Yes No

Breast MRI No No Yes Yes Yes No

CT scan Yes Yes Yes Yes Yes Yes

Histology No Yes Yes Yes Yes No

Immunohistochemistry No Yes Yes Yes Yes No

Sentinel lymph node biopsy No Yes Yes Yes Yes Yes

Breast-conserving surgery No Yes Yes Yes Yes Yes

Mastectomy No Yes Yes Yes Yes Yes

General surgeons No Yes Yes Yes NA Yes

Breast surgeons/surgeons 
focused on breast cancer (or 
cancer generally)

No Yes Yes Yes NA Yes

Radiologists No Yes Yes Yes NA Yes

Pathologists No No Yes Yes NA Yes

Medical oncologists Yes Yes Yes Yes No Yes

Pharmacists Yes Yes Yes Yes NA Yes

Oncology pharmacists Yes Yes Yes Yes Yes Yes

Radiation oncologists Yes Yes Yes Yes Yes Yes

Oncology nurses Yes Yes Yes Yes NA Yes

Cobalt-60 machines No Yes Yes Yes No No

Linear accelerators Yes Yes* Yes Yes Yes No

‘NA’=information not available for the institution at the time of data collection.
‘Yes’=present at the institution at the time of data collection
‘No’=not present at the institution at the time of data collection.
*Not yet commissioned.
ICU, intensive care unit.;
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the timely administration of treatment. Thus, invest-
ments to improve the comprehensiveness of services in 
tertiary facilities and/or to improve the referral systems 
between cancer services are necessary steps to provide 
better patient outcomes. Likewise, there are limitations 
in the availability and affordability of therapies as patients 

proceed along the treatment journey. As noted, adding 
radiation facilities in Nigeria would greatly reduce the 
risk of recurrence in patients with surgical resection 
and represents a relatively straightforward approach to 
improve patient outcomes. Across all three countries, 
the utilisation of systemic therapy for advanced disease 

Figure 1  Proportion of patients using key healthcare resources for management of breast cancer. ER, oestrogen receptor; 
HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; LFT, liver function test; PR, progesterone 
receptor; UEC, urea/electrolytes/creatinine panel.
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was below what should have been expected based on the 
proportion of patients presenting with advanced disease. 
Data on the prevalence of various subtypes of breast cancer 
in African countries are limited, but reports suggest that 
approximately 50% of patients have hormone receptor 
positive disease and approximately 25% of patients have 
either HER2-positive disease or triple-negative breast 
cancer.16 17 For example, the use of newer generation 
hormonal agents, such as aromatase inhibitors, was low 
(21%–29%), considering that approximately half of the 
patients would be expected to be hormone receptor posi-
tive.16 In addition, given that approximately 15%–22% of 
breast cancers are observed to be HER2 positive,16 a lower-
than-expected proportion of patients received HER2-
targeted therapy (5%–8%); this is suggestive of poor/
absent healthcare insurance coverage. Furthermore, 
among 226 evaluable patients in this study, the preva-
lence of triple-negative breast cancer was 34% (77/226), 
luminal A breast cancer was 38% (83/226), luminal B 

breast cancer was 5% (13/226) and HER2-positive breast 
cancer was 22% (49/226). Therefore, it is reasonable to 
conclude that the use of aromatase inhibitors and trastu-
zumab in this study was lower than what may be expected 
based on the prevalence data. In addition, these data show 
that most patients in Ghana and Nigeria paid for their 
treatments OOP. Even in Kenya, a significant proportion 
of patients paid for their procedures OOP. Furthermore, 
most patients treated at these centres were employed 
and had received secondary or postsecondary education. 
Together, these findings suggest that there is limited 
healthcare insurance coverage to support breast cancer 
treatment and that the general population may not be 
aware of healthcare access. Therefore, the governments 
of Ghana, Kenya and Nigeria need to implement poli-
cies regarding breast cancer that will expand healthcare 
resources and access to healthcare coverage, develop an 
outreach programme to educate the general population 

Figure 2  Mean number of cycles of trastuzumab received by patients paying out-of-pocket (OOP) only compared with those 
with third-party payer support.

Figure 3  Median turnaround time to receipt of key aspects of care by country and type of tertiary care centre (government vs 
private). IHC, immunohistochemistry.
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and facilitate awareness of and access to resources and 
treatment.

The focus of this manuscript is on tertiary care centres that 
provide the most comprehensive cancer care service rather 
than primary healthcare services. Thus, the study had the 
inherent limitation of selection bias towards patients who 

would seek treatment for their breast cancer at these centres. 
In addition, the patient charts did not routinely capture 
information on procedures/diagnoses that may have been 
performed at other centres but were relevant to the current 
management plan of the patient. Nonetheless, the data 
collected for this study suggest that although healthcare 

Figure 4  Patients paying OOP for procedures. ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2; IHC, 
immunohistochemistry; LFT, liver function test; OOP, out of pocket; PR, progesterone receptor; UEC, urea/electrolytes/creatinine 
panel.
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professionals are likely to recommend standard treatment 
options to their patients, access to diagnostics services and 
treatment modalities is delayed and/or inadequate and, in 
most cases, presents a substantive financial burden to the 
patient and their caregivers. This is particularly true for situa-
tions where advanced diagnostics such as immunohistochem-
istry and innovative treatments like trastuzumab are required; 
the documented use of these procedures and treatments is 
low and is, in part, due to difficulty in paying for these OOP. 
In this regard, it is noted that private–public partnerships 
may play a vital role in improving access and affordability. In 
Ghana for instance, such a partnership that provides immu-
nohistochemistry testing and trastuzumab treatment at no 
cost to patients at the point of care has greatly increased 
the diagnosis of, the correct treatment of, and adherence in 
patients with breast cancer.

Taken together, access and affordability to breast cancer 
screening, diagnosis and treatment need to be improved 
through informed and prioritised steps to maximise the 
impact of investments in healthcare and health reforms in 
sub-Saharan African countries in general. Additional analyses 
aimed at evaluating treatment patterns and costs using these 
records supplemented with other economic data are planned 
to provide more detailed insights into the challenges and 
potential for improvement of breast cancer management in 
sub-Saharan Africa.
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