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Abstract

Background: While the burden of cancer in Africa is rapidly rising, there is a lack of investment in healthcare
professionals to deliver care. Here we report the results of a survey of systemic therapy workload of oncologists in
Africa in comparison to oncologists in other countries.

Methods: An online survey was distributed through a snowball method via national oncology societies to
chemotherapy-prescribing physicians in 65 countries. The survey was distributed within Africa through a network of
physicians associated with the African Organisation for Research and Training in Cancer (AORTIC). Workload was
measured as the annual number of new cancer patient consults seen per oncologist. Job satisfaction was ranked
on a 10-point Likert scale; scores of 9–10 were considered to represent high job satisfaction.

Results: Thirty-six oncologists from 18 countries in Africa and 1079 oncologists from 47 other countries completed
the survey. Compared to oncologists from other countries, African oncologists were older (median age 51 vs 44 years,
p = 0.007), more likely to prescribe chemotherapy and radiation [61% (22/36) vs 10% (108/1079), p < 0.001], less likely to
have completed training in their home country [50% (18/36) vs 91% (979/1079), p < 0.001], and more likely to work in
the private sector [47% (17/36) vs 34% (364/1079), p = 0.037]. The median number of annual consults per oncologist
was 325 in Africa compared to175 in other countries. The proportion of oncologists seeing > 500 consults/year was
31% (11/36) in Africa compared to 12% (129/1079) in other countries (p = 0.001). African oncologists were more likely
than global colleagues to see all cancer sites [72% (26/26) vs 24% (261/1079), p < 0.001]. Oncologists in Africa were less
likely than other oncologists to have high job satisfaction [17% (6/36) vs 30% (314/1079), p = 0.013].

Conclusion: African oncologists within the AORTIC network have a substantially higher clinical workload and lower job
satisfaction than oncologists elsewhere in the world. There is an urgent need for governments and health systems to
improve the oncologist-to-patient ratio and develop new models of capacity building, retention and skills
enhancement to strengthen the wide variety of cancer care systems across continental Africa.

Introduction
The burden of cancer in Africa is growing with re-
cent estimates reporting 1.06 million new cancer
cases per year. This figure is expected to increase by
102% to 2.12 million by 2040 [1]. Moreover, the
mortality-incidence ratio in Africa is substantially
higher than high-income countries (Africa 0.66 vs
Northern Europe 0.40 vs United States 0.29) [1]. This
disparity in outcome is largely explained by the fact
that at least 80% of patients in Africa are diagnosed

with cancer at an advanced stage [2]. Other factors
that likely contribute to poor cancer outcomes in
Africa include limited health system infrastructure, a
scarcity of specialized health personnel (including on-
cologists and pathologists) and patients’ inability to
afford cancer treatment [3].
Given the late stages of disease at diagnosis, the vast

majority of the patients in Africa are treated with pallia-
tive intent. The number of oncologists in Africa ranges
from zero in countries like Lesotho, Benin, Gambia,
South Sudan and Sierra Leone to single digits in Malawi,
Burkina Faso, Rwanda and Togo, and up to 1500 in
Egypt [4]. This translates to a very high case-load per
physician. Moreover, with the scarcity of medical
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oncologists (MOs) in Africa and other low-middle in-
come regions, a large proportion of cancer patients may
not even have the opportunity to see a medical oncolo-
gist in consultation. These patients therefore do not have
access to early interventions to reduce suffering and im-
prove outcomes.
A recent review included data from 21 countries in

Africa, and showed a high burden of incident cases
per oncologist while also highlighting the large num-
bers of oncologist in Africa who practice both radi-
ation and medical oncology (i.e. clinical oncologists)
further compounding the workload [4]. Four studies
have explored medical oncology workload in
high-income countries (HICs) [5–8]. In these studies
from New Zealand, The United States, Australia, and
Canada the MO case-load was 175–280 new patients/
year. We have recently reported the results of a glo-
bal analysis of MO workload in which we observed
striking difference in case volumes between HICs and
low-middle income countries (LMICs) [9].
To address gaps in knowledge, we report a sub-set

analysis of a global study in which we describe: 1) the
clinical workload of African oncologists compared to
those of other countries; 2) available infrastructure
and supports; and 3) delivery of clinical care in the
African context. Data from this study will inform can-
cer policy and human resource planning in Africa.

Methods
Study population
We have recently reported the results of our global
study of medical oncology workload [9]. The study
population for the global study included any prac-
ticing physician who delivers chemotherapy; trainees
were not eligible. The web-based survey was distrib-
uted using a modified snowball methodology to on-
cologists in 54 countries and 2 regional networks
(Caribbean and Africa). Contact was preferentially di-
rected to established national associations of medical/
clinical oncologists; if this was not possible we
approached one personal contact per country to invite
participation and distribute the survey via an informal na-
tional network. The survey was distributed to oncologists
in Africa through the network of the African Organization
for Research and Training in Cancer (AORTIC). In Africa,
the respondents were mostly clinical oncologists trained
in both medical oncology and radiation oncology. The glo-
bal study included 1115 participants from 65 countries.
Thirty-six oncologists from 18 countries in Africa partici-
pated in the study; they form the primary cohort described
in the current analysis and are compared to 1079 partici-
pants from 47 other countries. This study was approved
by the Research Ethics Board of Queen’s University.

Survey design and distribution
An on-line electronic survey questionnaire was devel-
oped via Fluid Surveys to capture the following informa-
tion: participant demographics, clinical practice setting,
clinical workload, and barriers to patient care. The sur-
vey was designed with multidisciplinary input of the
study investigators. A complete survey was then piloted
and subsequently revised based on feedback from 10
additional oncologists. The final survey included 51
questions and took 10–15min to complete.
Distribution of the global survey utilized two primary

methods. The senior investigator (CMB) contacted indi-
viduals and regional oncology associations in order to
create a broad distribution network. Whether the na-
tional contact was an association or an individual, they
were provided with an electronic link to the survey to
distribute to their national membership/network. These
links were unique to each nation, but not individualized.
The distributing partners were asked to provide the re-
search team with the number of survey recipients to as-
certain the national response rate. The survey was
distributed in November 2016. A second reminder email
was sent via all national contacts in January 2017.

Statistical analysis
Countries participating in the global study were classi-
fied into low or low-middle (LMIC), upper-middle
(UMIC) and high-income countries (HIC) based on
World Bank criteria [8].The results of respondents who
identified African countries of practice were extracted
and analysed as a single group. These results were then
compared against the results from the other 47 countries
that participated in the global study. The primary object-
ive was to describe the workload of African oncologists
compared to oncologists practicing in other countries.
Workload was defined as the annual number of new
cancer patient consults seen per oncologist. All data
were initially collected in Fluid Surveys and subsequently
exported to IBM SPSS (version 24.0 for Windows,
Armonk, New York, 2016). Data consisted of categorical,
ordinal and continuous formats, occasionally collected
as ranges (e.g. < 50, 51–100, 101–150, etc.). Pearson
chi-square tests or Fisher’s Exact tests were used to test
for differences in proportions for categorical variables,
and the Mann-Whitney U was used to compare ordinal
and continuous data between African and other
countries. P-values of < 0.05 were deemed statistically
significant. No adjustments were made for multiple
comparisons.

Results
Survey distribution and response
Fifty-four countries and two regional networks (Africa
and Caribbean) were invited to participate in this study;

Vanderpuye et al. Infectious Agents and Cancer           (2019) 14:11 Page 2 of 8



42 (75%) agreed to participate. Overall, 1115 respon-
dents from 65 different countries participated in this
study. Survey response rates were available for 40% (17/
42) of all countries/regional networks and ranged from
3% in Singapore and Portugal to 76% in Slovenia
(Appendix 2). Thirty-six respondents practiced in 18
African countries, including respondents from Algeria
(1), Angola (1), Botswana (1), Burkina Faso (1), Central
African Republic (1), Egypt (3), Ghana (5), Ivory Coast
(1), Kenya (1), Morocco (1), Mozambique (2), Namibia
(1), Nigeria (7), South Africa (3), Sudan (3), Tanzania (2),
Uganda (1) and Zambia (1). The response rate in Africa
was not known since it is not known how many individ-
uals within the regional network received the survey but
did not complete it.

Characteristics of study participants
Compared to other countries, oncologists in Africa were
older (median age 51 vs 44 years, p = 007) and more
likely to be male [72% (26/36) vs 58% (621/1079), p =
0.085] (Table 1). Oncologists in Africa worked in lower
income countries [81% (29/36) LMIC and 19% (7/36)
UMIC] compared to other respondents [11% (118/1079)
LMIC, 17% (179/1079) UMIC and 73% (782/1079) HIC].
Practitioners in Africa were more likely to be Clinical
Oncologists [56% (20/36) vs 9% (92/1079), p = < 0.001]
and less likely to be Medical Oncologists [22% (8/36) vs
83% (890/1079, p < 0.001] compared to respondents
from elsewhere. African oncologists were also more
likely to prescribe chemotherapy and radiotherapy [61% (22/
36) vs 10% (108/1079), p < 0.001]. Respondents in Africa
were less likely to have completed training in their home
country [50% (18/36) vs 91% (979/1079), p < 0.001].

Clinical practice setting
African oncologists were more likely than other respon-
dents to work in the private sector [47% (17/36) vs 34%
(364/1079), p = 0.037] and have fewer systemic therapy
colleagues within their unit. Radiotherapy, palliative care,
and chemotherapy pharmacist support were available on
site in 72% (26/36), 75% (27/36), and 72% (26/36) of
African units who responded; this did not differ substan-
tially from global rates. However, African cancer units
were significantly less likely to have electronic medical
records [22% (8/36) vs 83% (894/1076), p < 0.001] than
elsewhere.

Delivery of clinical care
African oncologists reported working a median of 45 h
per week with four weeks annual leave for vacation and
1.5 weeks annual leave for conference; these are compar-
able to metrics from other countries (Table 2). African
oncologists were on-call 7 days per month compared to
3 days/month in other countries (p = 0.002). The

proportion of time that African oncologists spend on
clinical duties (mean 62%), research (mean 14%),
teaching (mean 13%), and administration (13%) is
consistent with oncologists in other countries. African
oncologists were more likely than global colleagues to
see patients with all cancer sites [72% (26/36) vs 24%
(261/1079), p < 0.001].

Clinical volumes
The median number of new patient consults per year
among African oncologists was 325 compared to 175 for
oncologists practicing in other countries (p = 0.001)
(Table 2). The proportion of oncologists seeing > 500
consults/year was 31% (11/36) in African countries com-
pared to 12% (129/1079) in other countries. The median
number of patients seen in a full day of clinic in sur-
veyed African countries was 25; 19% (7/36) saw > 40 pa-
tients per day compared to 9% (102/1079) in other
countries (p = 0.035). Eighty-three percent (30/36) of Af-
rican oncologists attended regular weekly multidisciplin-
ary case conferences.

Satisfaction, barriers and challenges
The median job satisfaction score on a 10-point Likert
scale (higher scores represent higher satisfaction) was 7
in Africa and 8 in other countries. Oncologists in Africa
were less likely than other oncologists to have high job
satisfaction (Likert score 9 or 10); 17% (6/36) vs 30%
(314/1079), p = 0.013.The most common barriers to clin-
ical care reported by oncologists from Africa included
patients being unable to pay for treatment (50%, 18/36),
high clinical volumes (44%, 16/36), limited access to new
treatments (39%, 14/36), limited access to radiotherapy
(33%, 12/36), and limited access to chemotherapy (28%,
10/36) (Table 3).

Discussion
In this study we describe the clinical workload, infra-
structure and delivery of care among African clinical on-
cologists. For comparative purposes we also present data
from 47 other (predominantly high-income) countries.
Several important findings emerged. First, the clinical
workload is substantially higher among African oncolo-
gists compared to oncologists in other countries. Sec-
ond, African oncologists are substantially older than
oncologists in other countries which suggests that with-
out new models of care and an increase in capacity, clin-
ical workload volumes might worsen in the coming
years. Third, job satisfaction among African oncologists
is lower than oncologists in other countries. This raises
the concern of physician burn-out which could further
exacerbate human resource challenges. Finally, the most
important barriers to oncologic clinical care reported by
African oncologists are the inability of patients to pay
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Table 1 Demographics and clinical practice setting of respondents from Africa and other countries to a global medical oncology
workload survey (n = 1115)

Africa N = 36 Other Countries N = 1079 P-Value

N (%)

Demographics

Sex

Male 26 (72) 621 (58) 0.085

Female 10 (28) 453 (42)

Age (median) 51 44 0.007

World bank country income level

High-income 0 (0) 782 (73) < 0.001

Upper-middle income 7 (19) 179 (17)

Low- and low-middle income 29 (81) 118 (11)

Years in practice (median) 13 10 0.209

Specialty

Medical Oncologist 8 (22) 890 (83) < 0.001

Clinical Oncologist 20 (56) 92 (9)

Pediatric Oncologist 1 (3) 10 (1)

Hematologist 5 (14) 44 (4)

Other^ 2 (6) 43 (5)

Years of post-graduate training (median) 6 6 0.147

Completed training in Home country

Yes 18 (50) 979 (91) < 0.001

No 18 (50) 91 (8)

No response 1 (2) 9 (1)

Clinical Practice Setting

System

Public 19 (53) 714 (66) 0.037

Private 4 (11) 160 (15)

Both 13 (36) 204 (19)

Setting

Hospital In-Patient 30 (52) 552 (76) < 0.001

Hospital Outpatient 54 (93) 649 (90) 0.502

Other Outpatient 7 (12) 57 (8) 0.262

Hospital type

General Hospital 17 (47) 707 (66) 0.048

Cancer Hospital 19 (53) 360 (33)

Not in hospital setting 0 3 (0)

Radiotherapy on Site

Yes 26 (72) 894 (83) 0.149

No 10 (28) 173 (16)

Palliative Care on Site

Yes 27 (75) 896 (83) 0.289

No 9 (25) 171 (16)

Chemotherapy Pharmacist on Site

Yes 26 (72) 895 (83) 0.137
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for care, high clinical volumes, limited access to new
therapies, standard chemotherapy and radiotherapy.
We have recently completed the first global analysis of

medical oncology workload and available infrastructure
[9]. In our global analysis we found striking differences
in workload and delivery of care among countries in dif-
ferent World Bank income categories. Annual case vol-
ume in LMICs (median consults of 425, 40%
respondents seeing > 500 consults) was substantially
higher than UMICs (median consults of 175, 14% seeing
> 500 consults) and HICs (median consults of 175, 7% >
500 consults) (p < 0.001). The results presented in this
study confirm these disparities in oncology workload,
given that most of the African respondents are from
LMICs and the other respondents in our comparative
group are predominantly from HICs.
Our results are consistent with previous reports

highlighting the scarcity of cancer treating physicians
in Africa [10], and are also similar to findings from a
recent study published by Mathew [4] which evalu-
ated the global clinical oncology workforce by esti-
mating the oncologist-to-cancer burden ratio in 93
countries, including 21 from countries in Africa. The

new consult volumes per oncologist in Mathew’s re-
port are substantially higher than reported in our
analysis. Whereas we report a median of 325 new
consults per oncologist per year, Mathew reports sev-
eral countries in Africa with workloads greater than
1000 new cancer cases per oncologist per year. While
Mathew’s analysis are based on the International
Agency for Research on Cancer estimates, our results
are based on survey responses which reflect the actual
clinical burden, as opposed to projected estimates of
new cancer diagnoses and our results may therefore
be more representative of the clinical oncology work-
force burden. A significant proportion of patients di-
agnosed in Africa do not come into contact with the
cancer health system. Therefore not all of the esti-
mated incident cases are seen by an oncologist. How-
ever we do anticipate that with increase in awareness
the clinical volume and cancer workload will increase
substantially.
Our results also highlight not only the magnitude of

workload but also the complexity of cancer care delivery
in Africa; most cancer physicians prescribe chemother-
apy and radiotherapy and treat patients with all cancer

Table 1 Demographics and clinical practice setting of respondents from Africa and other countries to a global medical oncology
workload survey (n = 1115) (Continued)

Africa N = 36 Other Countries N = 1079 P-Value

No 10 (28) 171 (16)

Training Program in Center

Yes 24 (67) 799 (74) 0.322

No 12 (33) 280 (26)

Supervise trainees

Yes 30 (83) 913 (85) 0.834

No 6 (17) 166 (15)

EMR

Yes 8 (22) 894 (83) < 0.001

No 28 (78) 178 (17)

Clinic notes

Dictated 4 (11) 359 (33) 0.005

Hand-Written 34 (94) 363 (34) < 0.001

Typed 6 (17) 630 (58) < 0.001

Service Extenders

Nurse 30 (83) 788 (73) 0.169

Nurse practitioner 18 (50) 547 (51) 0.935

Medical Students 13 (36) 307 (29) 0.318

Residents 27 (75) 661 (61) 0.095

Other Physicians 12 (33) 291 (27) 0.398

Numbers do not always add to 100% due to rounding or small amounts of missing data. Responses are missing for sex (n = 5), age (n = 5), clinical practice setting
(system) (n = 1), radiotherapy on site (n = 12), palliative care on site (n = 12), chemotherapy pharmacist on site (n = 13), access to Electronic Medical record
(EMR) (n = 7)

Indicates applicants could choose multiple responses to same question
^Other providers included internal medicine (n = 3) and gynecology (n = 3)
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sites. In Africa this model may be driven by limited re-
sources, however, the joint practice and accreditation of
clinical oncology to cover both chemotherapy and radio-
therapy is standard for many countries including the
United Kingdom. Thus this may also reflect clinical
practice and training based on Commonwealth and
other structures. A 2014 survey by the European Society
for Radiotherapy and Oncology revealed that 75% of ra-
diation oncologists also administered systemic cancer
therapies [11]. The United Kingdom still continues to
train dual-prescribing clinical oncologists alongside
medical oncologists. However, realizing the evolving
complexities of systemic cancer therapy and radiation
therapy in the modern era, the European Union issued a

directive in 2011, recognizing medical oncology as a sep-
arate entity from radiation oncology [12].
Another important finding from our analysis is job

satisfaction is lower among African oncologists com-
pared to other countries. This may relate to high clin-
ical workload, the complexity of delivering care in
low resource settings, and poor compensation. These
trends may precipitate oncology burnout in Africa,
contribute to brain drain among African oncologists
[13], and lead to fewer African physicians willing to
specialize in oncology [14].
With the expected future increase in cancer inci-

dence and a disproportionate burden of disease in
LMICs, this survey highlights an important healthcare

Table 2 Delivery of clinical care and clinical volumes* reported by respondents from Africa and other countries to a global medical
oncology workload survey (n = 1115)

Africa N = 36 Other Countries N = 1079 P-Value

Delivery of clinical CARE

Work Week

No. Days Worked/Week (median) 5 5 0.882

No. Hours Worked/Week (median) 41–50 41–50 0.642

Leave

No. Annual Weeks of Vacation (median) 4 4 0.195

No. Annual Weeks Conference Leave (median) 1.5 2 0.433

On-Call Duties^

No. Days On-call/month (median) 6.5 3 0.002

Respondents On-Call Every Night (n (%)) 10 (35) 193 (26) 0.284

Allocation of Duties

% Time on Clinical Duties (mean) 62 63 0.756

% Time on Research (mean) 14 14 0.825

% Time on Teaching (mean) 13 9 < 0.001

% Time on Administration (mean) 13 14 0.650

Clinical Volumes

No. Annual New Consults (median) 325 175 0.001

≤ 100 N (%) 6 (17) 284 (26)

101–200 7 (19) 351 (33)

201–300 4 (11) 189 (18)

301–400 5 (14) 62 (6)

401–500 3 (8) 52 (5)

> 500 11 (31) 129 (12)

No. Patients Seen Per Clinic Day (median) 25 25 0.035

< 10 N (%) 2 (6) 107 (10)

10–20 12 (33) 423 (39)

21–30 8 (22) 322 (30)

31–40 7 (19) 120 (11)

> 40 7 (19) 102 (9)

Small amounts of data were missing for number of annual new consults (n = 12) and number of patients seen per clinic day (n = 5). On call duties had a large
amount of missing information, with only 29 respondents from Africa and 754 respondents from other countries replying to this item
*Per full day of out-patient clinic
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personnel gap in scaling up cancer control programs
in Africa. The combination of increased workload,
complexity of cancer care, lower job satisfaction rates
and projected increases in cancer incidence calls for
continued growth in the oncology workforce in
addition to developing new models of care that make
use of service extenders. The recent 2017 World
Health Organization cancer resolution to improve ac-
cess to quality cancer care, cannot be realized in
LMICs without pragmatic strategies to increase the
cancer care delivery workforce [15, 16]. Realistically
the stagnant growth in the clinical oncology work-
force will not be sufficient to manage the projected
increase in the burden of disease in the region.
Therefore in these resource-limited settings, predom-
inantly in sub-Saharan Africa, mechanisms for using
service extenders and task shifting is paramount, but
should be done within an implementation science
framework to ensure these adaptive models do not
compromise delivery of high quality care. Countries
like Rwanda have experimented with task shifting and
re-training of general practitioners with reported suc-
cess on a small scale [17].
While a significant proportion of African respon-

dents reported training outside of their country com-
pared to respondents from other countries, 67%
reported having training programs in their center. For
many years the International Atomic Energy Agency,
supported the training of clinical oncologists from
many LMICs and UMICs (including physicians from
African centers with existing RT facilities) to be
trained in HICs [18]. At the time, this model was
thought to be a cost-effective approach to improving
the cancer workforce. However, this meant that cen-
ters without planned radiotherapy facilities were with-
out a clinical oncologist to manage solid tumors. Our
data may therefore reflect a scaling up of oncology
training centers across Africa. This shift in training
African oncologists on the continent has been accom-
panied by significant reductions in the cost of training
and is expected to curb the rates of brain drain [19].
Currently there is no database of oncology training
centers on the continent, however the survey results

and our clinical experience in Africa, are consistent
with an increase in new and improved local training
opportunities in medical oncology and the formation
of regional training centers of excellence across the
continent [20, 21].
Cancer care is complex and requires a multidisciplin-

ary approach. The barriers highlighted here suggest that
in addition to resource allocation and healthcare plan-
ning to expand the cancer care workforce, there should
be a parallel focus to improve access to high-quality
radiotherapy, surgery, and palliative care. Special focus is
needed to identify funding for cancer medicines that
offer substantial and clinically meaningful benefit. More-
over, availability of diagnostic platform systems such as
radiology and pathology are severely limited across Af-
rica [22] and require increased capacity to meet the
population needs. Recent global data also describe the
association between high clinical volumes and low job
satisfaction [23]. Further work is required to understand
the risk of burn-out among cancer care providers in the
African context.
Our study results should be considered in light of

important methodologic limitations. Due to the po-
tential for selection bias, it is possible that our results
are not generalizable to all African countries; this is
particularly true given the small sample size. Our sur-
vey was delivered within the AORTIC network and
therefore we are unable to assess a denominator to
estimate the response rate to our survey. There is the
possibility of a selection bias as countries with allo-
cated resources for oncology may be disproportion-
ately represented in AORTIC. This is however likely
to result in a bias of our results towards the null, and
the oncology workforce burden in Africa might be
much larger than our survey results show. Finally, the
workload metric (new consults per year) is a crude
marker of clinical workload as the work involved
across cancer sub-types and patient populations can
vary substantially.
In summary, this study offers some insight into on-

cology workload and delivery of cancer care in Africa.
Our data identify a significant gap in healthcare
personnel. AORTIC is currently mapping out regional

Table 3 Top five reported barriers to patient care as reported by African respondents to a global medical oncology workload study
compared to respondents from other countries (n = 1115)

Africa (n = 36) s (%) Other countries (n = 1079) N (%)

Patients unable to pay 18 (50) High clinical volumes 639 (59)

High clinical volumes 16 (44) Insufficient time for reading 421 (39)

Access to new treatments 14 (39) Access to new treatments 357 (33)

Unavailability/limited access to radiotherapy 12 (33) Shortage of oncologists 315 (29)

Unavailability/limited access to chemotherapy 10 (28) Shortage of nurses 257 (24)
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oncology training facilities, centers of excellence and
oncology workforce in Africa with the aim of estab-
lishing an accurate database for future cancer care
planning. Future work is needed to explore innovative
models of care in order to mitigate the clinical work-
load and ensure high-quality care for patients in
Africa.

Acknowledgements
Dr. Booth is supported as the Canada Research Chair in Population Cancer
Care. Professor Sullivan acknowledges the support of the UK Research and
Innovation GCRF RESEARCH FOR HEALTH IN CONFLICT (R4HC-MENA);
developing capability, partnerships and research in the Middle and Near East
(MENA) ES/P010962/1.
Dr. Seruga acknowledges the support of the Slovenian Research Agency.

Funding
none.

Availability of data and materials
Readily available.

Authors’ contributions
V Vanderpuye, Nazik Hammad and Chris Booth were responsible for concept
design. All authors provided intellectual input in the design of study
questions and interpretation of study results. Data analyses were completed
by W Hopman. The manuscript was drafted by V Vanderpuye and C Booth.
All authors reviewed and revised the draft manuscript and provided approval
to the final manuscript.

Ethics approval and consent to participate
Ethics approval was obtained by the REB at Queen’s University, Kingston,
Canada.

Consent for publication
not applicable.

Competing interests
Richard Sullivan.
Honoraria: Pfizer.
Consulting or Advisory Role: Pfizer (Inst).
Bostjan Seruga.
Honoraria: Astellas Pharma, Janssen Oncology, Novartis, Sanofi.
Consulting or Advisory Role: Astellas Pharma, Sanofi, Janssen Oncology.
Gilberto Lopes.
Honoraria: AstraZeneca, Roche/Genentech, Merck Serono, Merck Sharp &
Dohme, Fresenius Kabi, Novartis, Bristol- Myers Squibb, Janssen-Cilag,
Boehringer Ingelheim, Pfizer, CIPLA, Sanofi, Eisai, Eli Lilly.
Consulting or Advisory Role: Pfizer, Bristol-Myers Squibb, Eli Lilly/ImClone.
Research Funding: Eli Lilly/ImClone, Pfizer, AstraZeneca, Merck Sharp &
Dohme, Eisai, Bristol-Myers Squibb Expert Testimony: Sanofi.
The other authors have no disclosures.

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

Author details
1National Centre for Radiotherapy Oncology and Nuclear Medicine, Korle Bu
Teaching Hospital, P.O Box KB369, Accra, Ghana. 2Department of Oncology,
Queen’s University, Kingston, Canada. 3Botswana University of Pennsylvania
Partnership, Gaborone, Botswana. 4Kingston General Health Research
Institute, Kingston, Canada. 5Department of Public Health Sciences, Queen’s
University, Kingston, Canada. 6Division of Cancer Care and Epidemiology,
Queen’s University Cancer Research Institute, Kingston, Canada. 7Institute of
Cancer Policy, King’s College London, & King’s Health Partners
Comprehensive Cancer Centre, London, UK. 8Division of Medical Oncology,
Institute of Oncology Ljubljana, Ljubljana, Slovenia. 9University of Miami and

Sylvester Comprehensive Cancer Center, Miami, USA. 10Department of
Medical Oncology, Tata Memorial Centre, Mumbai, India.

Received: 2 November 2018 Accepted: 10 April 2019

References
1. International Agency for Research on Cancer. Cancer Tomorrow. World

Health Organization 2018; Available at: http://gco.iarc.fr/tomorrow/home.
Last accessed on October 2, 2018.

2. Kmietowicz Z. Tackle cancer in Africa now to prevent catastrophe, say
health activists. BMJ. 2007;334:1022–3.

3. Nelson AM, Milner DA, Rebbeck TR, Iliyasu Y. Oncologic care and pathology
resources in Africa: survey and recommendations. J Clin Oncol. 2016;34:20–6.

4. Mathew A. Global survey of clinical oncology workforce. J Glob Oncol.
2018:1–12.

5. Bidwell S, Simpson A, Sullivan R, et al. A workforce survey of New Zealand
medical oncologists. N Z Med J. 2013;126:45–53.

6. Balch C, Ogle JD, Senese JL. The National Practice Benchmark for oncology:
2015 report for 2014 data. J Oncol Pract. 2016;12:e437–75.

7. Blinman P, Duric V, Nowak AK, et al. Adjuvant chemotherapy for early colon
cancer: what survival benefits make it worthwhile? Eur J Cancer. 2010;46:1800–7.

8. Fundytus A, Hopman WM, Hammad N, et al. Medical oncology workload in
Canada: infrastructure, supports, and delivery of clinical care. Curr Oncol.
2018;25:206–12.

9. Fundytus A, Sullivan R, Vanderpuye V, et al. Delivery of global Cancer care:
an international study of medical oncology workload. J Glob Oncol. 2017:
JGO1700126.

10. Stefan DC. Cancer Care in Africa: an overview of resources. J Glob Oncol.
2015;1:30–6.

11. Dunscombe P, Grau C, Defourny N, et al. Guidelines for equipment and
staffing of radiotherapy facilities in the European countries: final results of
the ESTRO-HERO survey. Radiother Oncol. 2014;112:165–77.

12. Manuel J, En B. Commission Regulation (EU) No 213/2011 of 3 March 2011
amending Annexes II and V to Directive 2005/36/EC of the European
Parliament and of the Council on the recognition of professional
qualifications. 2011. Available at: https://www.esmo.org/content/download/
8288/169642/file/2011-Directive-2005-36-EC-Amended.pdf. Last accessed
October 11, 2018.

13. Morhason-Bello IO, Odedina F, Rebbeck TR, et al. Challenges and
opportunities in cancer control in Africa: a perspective from the African
organisation for research and training in Cancer. Lancet Oncol. 2013;14:
e142–51.

14. Adewole I, Martin DN, Williams MJ, et al. Building capacity for sustainable
research programmes for cancer in Africa. Nat Rev Clin Oncol. 2014;11:251–9.

15. Prager GW, Braga S, Bystricky B, et al. Global cancer control: responding to
the growing burden, rising costs and inequalities in access. ESMO Open.
2018;3:e000285.

16. World Health Organization. Taking up Africa’s cancer challenge. Bull World
Heal Organ. 2018;96:230.

17. Rubagumya F, Greenberg L, Manirakiza A, et al. Increasing global access to
cancer care: models of care with non-oncologists as primary providers.
Lancet Oncol. 2017;18:1000–2.

18. Balogun O, Rodin D, Ngwa W, et al. Challenges and prospects for providing
radiation oncology Services in Africa. Semin Radiat Oncol. 2017;27:184–8.

19. Chite Asirwa F, Greist A, Busakhala N, et al. Medical education and training:
building in-country capacity at all levels. J Clin Oncol. 2016;34:36–42.

20. Fadelu T, Shulman LN. Health policy: towards greater equity in the global
oncology workforce. Nat Rev Clin Oncol. 2018;15:270–2.

21. Slone JS, Slone AK, Wally O, et al. Establishing a pediatric hematology-
oncology program in Botswana. J Glob Oncol. 2018:1–9.

22. Ondoa P, van der Broek A, Jansen C, et al. National laboratory policies and
plans in sub-Saharan African countries: gaps and opportunities. Afr J Lab
Med. 2017;6:578.

23. Raphael MJ, Fundytus A, Hopman W, et al. Medical oncology job
satisfaction: results of a global survey. Senmin Oncol. 2019;46(1):73–82.

Vanderpuye et al. Infectious Agents and Cancer           (2019) 14:11 Page 8 of 8

http://gco.iarc.fr/tomorrow/home
https://www.esmo.org/content/download/8288/169642/file/2011-Directive-2005-36-EC-Amended.pdf
https://www.esmo.org/content/download/8288/169642/file/2011-Directive-2005-36-EC-Amended.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Study population
	Survey design and distribution
	Statistical analysis

	Results
	Survey distribution and response
	Characteristics of study participants
	Clinical practice setting
	Delivery of clinical care
	Clinical volumes
	Satisfaction, barriers and challenges

	Discussion
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

