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Background: A skilled health workforce is instrumental for the delivery of multidisciplinary cancer care and in turn a
critical component of the health systems. There is, however, a paucity of data on the vast inequalities in cancer
workforce distribution, globally. The aim of this study is to describe the global distribution and density of the health
care workforce involved in multidisciplinary cancer management.
Methods: We carried out a systematic review of the literature to determine ratios of health workers in each occupation
involved in cancer care per 100 000 population and per 100 cancer patients (PROSPERO: protocol CRD42018095414).
Results: We identiﬁed 33 eligible papers; a majority were cross-sectional surveys (n ¼ 16). The analysis of the ratios of
health providers per population and per patients revealed deep gaps across the income areas, with gradients of
workforce density, highest in high-income countries versus low-income areas. Benchmark estimates of optimal workforce
availability were provided in a secondary research analysis: mainly high-income countries reported workforce capacities
closer to benchmark estimates. A paucity of literature was deﬁned for critical health providers, including for pediatric
oncology, surgical oncology, and cancer nurses.
Conclusion: The availability and distribution of the cancer workforce is heterogeneous, and wide gaps are described
worldwide. This is the ﬁrst systematic review on this topic. These results can inform policy formulation and
modelling for capacity building and scaleup.
Key words: cancer workforce, global cancer policy, national cancer control planning, capacity-building, medical
oncology workforce

INTRODUCTION
Cancer is a leading cause of global morbidity, disability, and
mortality.1 In 2020, 19.3 million people were diagnosed
with cancer and 9.9 million cancer-related deaths
occurred.1 Up to 60% of incident cases and 70% of cancerrelated deaths were reported in low- and middle-income
countries (LMs), where cancer prognosis is generally
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dismal.2,3 Disparities observed in global survival outcomes
are multifactorial and generally relate to inefﬁciencies,
weaknesses, and fragmentation of the cancer care continuum, including a paucity of health care workers.4,5 Investments in the workforce, however, have been chronically
insufﬁcient.
The health care workforce is an instrumental component
of health systems and health systems can only function if
there are quality trained health care providers avaliable.6
The health care workforce is subject to profound inequalities, with a projected shortfall of 18 million health
workers, mostly in LM settings, by 2030.7 In order to tackle
the disparities in cancer-related outcomes, a critical aspect
is to strengthen the workforce for cancer care.
The United Nations Sustainable Development Goals
(SDG) and the World Health Organization (WHO) Cancer
Resolution emphasize the urgent need to develop and
strengthen health system infrastructure, particularly related
https://doi.org/10.1016/j.esmoop.2021.100292
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to human resources for health.3,4,6 Increasing health
ﬁnancing, recruitment, training, and retention of the
workforce in LMs are key targets of the SDG agenda. The
health workforce is a vital pillar of the health care system,
and it is fundamental for delivering high-quality cancer care
services. Currently, there is a paucity of data and tools that
report or estimate the existing capacity and future needs of
cancer care workers globally, and a comprehensive portrait
of the cancer workforce is missing. This represents a relevant barrier in estimating workforce capacity for capacity
building and scaling up.3 The aim of this study is to investigate the current global distribution and density of the
cancer care workforce based on published estimates.

Inclusion and exclusion criteria

A systematic review was designed in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines and registered in the
PROSPERO database (protocol CRD42018095414).8-10

Articles were considered eligible if they included descriptions of the distribution and density of the cancer
workforce. We only included studies that reported ratios
of health care providers per population (i.e. 100 000
population) and/or ratios per patients (i.e. 100 cancer
patients). We did not estimate de novo ratios, therefore
papers reporting absolute estimates of providers with no
relative ﬁgures to the cancer burden or population size
were excluded. The choice of a denominator for the ratio
is a sensitive matter, and the risk of reporting subnational
ﬁgures of the workforce was the primary caveat we
addressed. We included any type of quantitative, qualitative, or mixed-method studies. We did not include
pharmacy, palliative care, social, and psychology workforce; though highly relevant for the delivery of effective
multidisciplinary cancer care, the complexity and broad
scope of the social, psychological, and palliative care
workforce has been comprehensively reviewed and published elsewhere and is outside the primary scope of this
paper.12,13

Data sources and search strategy

Data extraction and data analysis

Three authors (MB, DT, AI) carried out a literature search in
PubMed, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Cochrane Database of Systematic Reviews, Ovid, PsycINFO, Political Science, Joanna Briggs
Institute EBP Database, and SCOPUS, with no time and no
language restrictions (i.e. from inception to date of search)
on 1 April 2018. The research was updated in April 2021,
with no new papers included. We searched for articles on
occupations related to cancer management including
medical and radiation oncologists, paediatrics, surgical oncologists, anatomic pathologists, radiotherapy technicians,
medical physicists, dosimetrists, and cancer nurses. The
mapping search and MeSH terms were combined with
Boolean operators, and included ‘workforce’, ‘human resources,’ and ‘cancer’ arranged in research strings to
accommodate different databases. The bibliographies of the
relevant screened papers were also manually searched for
snowballing.

We extracted the ratios of providers per 100 000 population
and/or ratios of providers per 100 cancer patients, for each
country. The workforce ratios were analysed according to
the country’s gross national income level [World Bank
grouping: low- (LIC); lower-middle- (LMIC); upper-middle(UMIC); high- (HIC) income country] and WHO Regions
(AFRO, African Region; SEARO, South-East Asia Region;
EURO, European Region; EMRO, Eastern Mediterranean
Region; AMRO, Region of the Americas; WPRO, Western
Paciﬁc Region).14,15 Data were analyzed using descriptive
statistics (Microsoft Excel 2019; Microsoft Corporation,
Redmond, WA). For secondary analyses, we collected data
on the workload estimates (e.g. time spent on clinical and/
or research activities), and the minimal amount of training
that is required to practice the profession (e.g. undergraduate or postdoctoral training).

METHODS
Review design

RESULTS
Overview

Study selection
Papers were selected in two phases; in phase 1, papers
were independently screened according to titles and abstracts by two authors (DT, AI). In phase 2, two authors (DT,
AI) independently reviewed full-text articles for eligibility;
discrepancies were discussed by a third reviewer (GC), who
functioned as a tiebreaker. Peer-reviewed literature was
primarily considered, including reviews and descriptive papers. We manually searched adjunctive materials from grey
literature, using Google (e.g. government reports, health
policy documents issued by ministries of health) and
searched the repository of the National Cancer Control
Plans provided by the International Cancer Control
Partnership.11
2
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Our search identiﬁed 8735 articles and 33 papers were
included, based on the eligibility criteria (Figure 1). The
majority of the studies identiﬁed were cross-sectional surveys (n ¼ 16) and health professional registry-based studies
(n ¼ 14 papers). For the surveys, the average response rate
was 89%; three-quarters of the articles reported 80%
response rates or higher. The median year of publication
was 2013 (range 1996-2018), 12 were published before
2010 (36%), and all papers were in the English language.
Most of the articles reported were single-country analysis
(n ¼ 27). The most common surveyed occupations were
medical oncologist (n ¼ 10 papers), radiation oncologist
(n ¼ 9 papers), and pathologist (n ¼ 7 papers). Figures and
references are listed in Supplementary Table S1 and
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Identification

Records identified through
database searching
(n = 10 060)

Screening

Records after duplicates
removed
(n = 8735)

Records excluded (n = 8491):

Eligibility

-not specific for cancer workforce (n = 8100)
-not estimating ratios (n = 391)

Full-text articles assessed
for eligibility
(n = 244)
Studies exluded from the analysis (n = 211):

Included

-no ratios reported (n = 178)
-not specific for cancer workforce (n = 12)
-a more update version available (n = 21)

Studies included in the
analysis
(n = 33)

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) systematic review ﬂowchart.

Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2021.100292, and the ﬁndings per WB income areas and WHO Regions summarized in Table 1.
Anatomic pathologist
We estimated a median ratio of 0.06 (min 0; max 5.7) pathologists per 100 000 population across the studies

retrieved in literature. In HICs, there is a median of 3.7 (1.5;
5.7) pathologists per 100 000 population, 0.35 (0.13; 1.2) in
UMICs, 0.07 (0.03; 0.6) in LMICs, and 0.04 (0; 0.07) in LICs
(Figure 2). The ratio of pathologists per 100 cancer patients
is available only for Canada, and is equal to 0.7. Postgraduate training was required for anatomic pathologists in
all the studies analysed.

Table 1. Estimated median ratios of the cancer health providers per income areas
APA
Ratios per 100 000 population
HIC
3.7 (1.5; 5.7)
UMIC
0.35 (0.13; 1.2)
LMIC
0.07 (0.03; 0.6)
LIC
0.04 (0; 0.07)
Global
0.06 (0; 5.7)
Ratios per 1000 cancer patients
HIC
0.7 (Canada)
UMIC
d
LMIC
d
LIC
d
Global
d

Clin Onc

Med Onc

Rad Onc

Med Phys

RTT

0.88a
0.2 (0.07; 0.9)
0.03 (0.01; 0.94)
0.006 (0; 0.15)
0.028 (0; 0.94)

1.6 (0.9; 3)
0.41b
0.09d
d
1.25 (0.09; 3)

1.24 (0.28; 3)
0.4 (0.09; 0.96)
0.04 (0.01; 0.3)
d
0.28 (0.01; 3)

0.78 (0.13; 1.5)
0.3 (0.16; 0.6)
0.05 (0; 14)
0.1 (0.04; 0.18)
0.23 (0; 1.5)

0.44
0.28
0.06
d
0.19

0.86a-2.9c
0.37 (0.23; 0.85)
0.12 (2.9; 0.014)
0.01 (0; 1.1)
0.27 (0; 2.9)

0.65 (0.04; 1.18)
0.45b
d
d
0.48 (0.04; 1.37)

0.25 (0.07; 0.6)
0.19 (0.1; 0.43)
0.076 (0.01; 0.4)
d
0.15 (0.01; 0.6)

0.47e
0.28f
d
d
NA

1.2a
0.7g
d
d
NA

(0.18; 1.2)
(0.2; 1.6)
(0.015; 0.2)
(0.015; 1.6)

All the ratios are reported as median value (interval: min; max).
APA, anatomic pathologist; Clin Onc, clinical oncologist; HIC, high-income country; LIC, low-income country; LMIC, lower-middle-income country; Med Onc, medical oncologist;
Med Phys, medical physicist; NA, cannot be estimated; Rad Onc, radiation oncologist; RTT, radiation therapy technician; UMIC, upper-middle-income country.
a
Only one estimate available, from United Arab Emirates.
b
Estimate from Iran.
c
Estimate from Israel.
d
Estimate from Morocco.
e
Estimate from Poland.
f
Estimate from Bulgaria.
g
Estimate from Thailand.
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Figure 2. Distribution of the estimated median ratios of health providers per population (A) and per cancer patients (B).
APA, anatomic pathologist; Clin Onc, clinical oncologist; HIC, high-income country; LIC, low-income country; LMIC, lower-middle-income country; Med Onc, medical
oncologist; Med Phys, medical physicist; Rad Onc, radiation oncologist; RTT, radiation therapy technician; UMIC, upper-middle-income country.
* Estimate not available.

Clinical oncologist
Eighty percent of the ratios extracted about the clinical
oncology workforce were derived from LMICs and LICs;
three-quarters of the data were from the AFRO region.
There is a median of 0.028 clinical oncologists per 100 000
population and 0.27 oncologists per 100 cancer patients,
worldwide. Only two HICs reported data for clinical oncologists, United Arab Emirates (UAE) and Israel. UAE has a
median of 0.88 providers per 100 000 population and 2.9
providers per 100 cancer patients. Israel has 0.86 providers
per 100 cancer patients. In UMICs there are 0.2 (0.07; 0.9)
clinical oncologists per 100 000 population and 0.37 (0.23;
0.85) per 100 cancer patients. In LICs, the median ratio was
0.006 clinical oncologists per 100 000 population and 0.01
per 100 cancer patients. In eight countries (Burundi, Central
African Republic, Chad, Rwanda, Sierra Leone, Togo, South
Sudan, and Afghanistan), 0 clinical oncologists per 100 000
population and/or 100 patients were reported. Postgraduate training in clinical oncology was required for all
the countries surveyed.
Medical oncologist
Worldwide, a median of 1.25 (0.09; 3) medical oncologists
per 100 000 population and 0.48 (0.04; 1.37) per 100 cancer
patients exist. Almost 75% of the data were collected from
4
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HICs. In HICs, a median of 1.6 (0.9; 3) medical oncologists
per 100 000 population and 0.65 (0.04; 1.18) per 100 cancer
patients exist. Iran was the only UMIC with data available,
reporting 0.41 providers per 100 000 population and 0.45
per 100 cancer patients. The only LMIC with data available
was Morocco, which has 0.09 providers per 100 000 population. Medical oncologists were required to have postgraduate training in all the studies reporting this
information.
Paediatric oncologist
In our analysis, we included any oncologist with postgraduate training in oncology, haematology, and paediatrics
who delivers paediatric oncology care under the deﬁnition
of paediatric oncologist. Published data reported experiences only from HICs. In the USA, a study from the year
2000 estimated 0.4 paediatric oncologists per 100 000
population;16 this ﬁgure was later updated in 2015 by the
American Medical Association to a ratio of 2.6 paediatric
oncology providers per 100 000 population.17 In Canada,
0.2 per 100 000 paediatric oncologists exist.18 A target ratio
of 6.7 providers per 100 new cancer patients was projected
as an optimal workforce ratio needed to care for paediatric
cancer patients in North America.16-18 All paediatric
oncology specialists were required to have completed
postgraduate training.
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Figure 3. Graphical mapping of the ratios of health providers per 100 000 population.
Occupations for which at least estimates from 10 countries were available were plotted.
APA, anatomic pathologist; Clin Onc, clinical oncologist; Med Phys, medical physicist; Rad Onc, radiation oncologist; RTT, radiation therapy technician.
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Figure 3. (Continued).

Radiation oncologist
There are a median of 0.28 (0.01; 3) radiation oncologists
per 100 000 population and 0.15 (0.01; 0.6) per 100 cancer
patients, worldwide. In HICs, the median ratio of providers
is 1.24 (0.28; 3) per 100 000 population, and 0.25 (0.07; 0.6)
per 100 cancer patients. In UMICs, ratios are 0.4 (0.09; 0.96)
per 100 000 and 0.19 (0.1; 0.43) per 100 cancer patients,
respectively. In LMICs 0.04 (0.01; 0.3) providers per 100 000
and 0.076 (0.01; 0.4) per 100 cancer patients exist. No data
are reported for density or distribution of the radiation
oncology workforce in LICs in the extracted literature.19
Postgraduate training was required in all studies.

Medical physicist
Our data-based estimate of the median number of medical
physicists per 100 000 population is 0.23 (0; 1.5). Reports of
providers per 100 cancer patients were available in only two
countries, Poland and Bulgaria, and were 0.47 and 0.28,
respectively. Graduate education was required in half of the
countries for which this information was available (n ¼ 28
6

https://doi.org/10.1016/j.esmoop.2021.100292

in total), while the remaining half (n ¼ 14 countries)
required postgraduation education.
Radiation therapy technician
A median ratio of 0.19 (0.015; 1.6) per 100 000 population
radiation therapy technician providers is estimated across
the extracted papers. In HICs, UMICs, and LMICs there is a
median of 0.44 (0.18; 1.2), 0.28 (0.2; 1.6), and 0.06 (0.015;
0.2) per 100 000 population of radiation therapy technicians, respectively. No data were reported from LICs. Only
two countries have data for providers per 100 cancer patients, UAE and Thailand, with reported ratios of 1.2 and
0.7, respectively. The educational requirements for radiation
therapy technicians are variable across countries; generally
graduate or postgraduate training is required.
Other occupations
Our systematic research returned a paucity of papers for
‘surgical oncology’ (n ¼ 2 papers), ‘dosimetrist’ (n ¼ 1 paper), and ‘oncology nurse’ (n ¼ 1 paper). For the surgical
oncology workforce, an analysis from Iran reported a ratio
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Figure 4. Graphical mapping of the ratios of health providers per 100 patients.
Occupations for which at least estimates from 10 countries were available were plotted.
Clin Onc, clinical oncologist; Med Onc, medical oncologist; Rad Onc, radiation oncologist.

of 0.06 cancer surgeons per 100 000 population and 0.06
per 100 cancer patients (Supplementary Table S1, available
at https://doi.org/10.1016/j.esmoop.2021.100292). Postgraduation training was required. A survey carried out in
the USA in 2003 reported 0.35 dosimetrists per 100 000
population (Supplementary Table S1, available at https://
doi.org/10.1016/j.esmoop.2021.100292). University education was required. A health professional registry-based
study carried out in 1996 in the UK reported a ratio of
2.4 cancer nurses per 100 000 population and 1 cancer
nurse per 100 cancer patients.
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DISCUSSION
To our knowledge, this is the ﬁrst study to assess the distribution and density of the multidisciplinary cancer care
workforce. Previous reports have primarily focused on
physician providers.20 Our systematic research suggests
wide disparities and gaps in the availability and accessibility
of the cancer care workforce worldwide, especially in LMs
(Figures 3 and 4). This is in stark contrast with the cancer
burden sharing, which is relatively higher in LMs, and where
the highest cancer mortality is described. Severe shortages
are described in LMICs and LICs, for all health care
https://doi.org/10.1016/j.esmoop.2021.100292
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professionals. HICs report ratios that fall within the ranges
of an optimal workforce capacity to meet the needs of a
health system, based on various exercises and stafﬁng estimates.16-20 For example, a modelling exercise from Spain
provided a benchmark estimation of 2.79 full-time equivalent (FTE) medical oncologists per 100 000 inhabitants and
0.63 FTEs per 100 patients, respectively.20 These benchmark
ratios are similar to the ones reported by HICs in our
analysis, suggesting that HICs are more likely to meet
population health needs for cancer care and have nominally
an adequate provision of human resources.16-20
The availability and accessibility of a quality skilled health
care workforce is critical to deliver multidisciplinary cancer
care.21,22 There is global acknowledgement that the paucity
of the oncology workforce has a detrimental impact on
patient outcomes and population health.21,22 This has been
recognized by multiple stakeholders, including the ‘Lancet
Commission on the Access to Radiotherapy’, which estimated that only 40%-60% of patients with cancer have
access to radiotherapy services, in the world.22 The high
cost and time commitment of training, assumed by countries, was a key barrier identiﬁed in the ‘Commission’.
Additionally, Wilson et al.23 modelled the chemotherapy
demands and corresponding physician workforce requirements for 2018 and 2040. The authors estimated that
65 000 cancer physicians were required worldwide to
deliver optimal chemotherapy in 2018, anticipating this to
rise to 100 000 by 2040, especially marked in LMs. Our
study illustrates this shortage currently exists for radiotherapy providers and demonstrates the severe shortage of
radiotherapy health care workforce, with only 0.06 (0.015;
0.2) per 100 000 population of radiotherapy technicians in
LMICs and 0.04 (0.01; 0.3) radiation oncologists per 100 000
and 0.076 (0.01; 0.4) per 100 cancer patients, with a
benchmark estimation of an optimal ratio of 0.38 radiation
oncologists per 100 cancer patients, in one exercise from
Japan.19 The deep shortages of health providers result in
various consequences that affect the workforce itself, as
well.24-26 For example, a rise in cancer cases with a paucity
of providers can produce an increased workload for the
single providers and lower job satisfaction.27,28-35 One study
has shown that the annual case volume in LMs is 2.4 times
higher than in HICs, where 40% and 7% of medical oncologists see >500 annual consults, respectively.28 This is one
determinant of the high attrition rate of health providers in
LMs.28
Whereas large differences across World Bank income
areas might be expected when the health care workforce is
computed per 100 000 population rates, we believe that
disparities in the ratios per 100 cancer patients could be
more accurate in informing policymakers on actual health
system capacity for cancer management. Cancer services
are framed within all levels of a health system; therefore,
cancer care must be envisioned across the continuum of
care, with some services intended to reach the population
through a primary health care service and linked to referral
pathways to secondary and tertiary level facilities.3,12
Accordingly, the ratio of providers per 100 cancer patients
8
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may need to be more precise to understand the capacity
and needs of the health system to deliver specialized cancer
care. Conversely, a ratio per 100 000 population may be
more important for cross-cutting clinical services, like prevention services for non-communicable diseases or palliative care, especially when delivered through the primary
health care platform. Based on this review, we propose that
measurements per 100 cancer patients may be the best
indicator for cancer-speciﬁc providers. As a metric, the
variability of the ratio per 100 cancer patients is less than
the ratio per 100 000 population, in regions with consistent
health system capacities and/or income and cancer epidemiology. The ratio per cancer patients does not carry the
problem of being affected by the population age (i.e. a
major factor to adjust for when comparing countries), and is
sensitive of the cancer burden. However, the ratio per
100 000 population is easier to implement, giving equal
access to populations, and does not depend on the existence of good cancer registrydthat is a common issue in
LMs, therefore retaining utility in some cancer services and
settings. The use of both metrics, per patients and per
population, can be inﬂuenced by the dynamic of cancer
epidemics. Therefore, the use for comparison purposes is
perhaps more explicit, but the implementation in cancer
planning should be more careful, and not the only metric to
account for. We propose that countries should consider
utilizing these indicators to accurately measure the cancer
burden and workforce capacity needed.4,6 The establishment and alignment of resource allocation and disease
burden is key for efﬁcient cancer planning, ﬁnancing, and
well adapted implementation of cancer programs.3,4,6
Another point that emerged in our review is in the
deﬁnition and scope of the occupations, and the minimum
training required. Variability in the training requirements
(e.g. educational level) was reported for non-physician
providers, and mid-level professionals. For physician providers, medical, radiation, and clinical oncologists can
overlap partially in core competencies. In general, clinical
oncologists are more commonly trained to provide medical
and radiation oncology interventions, for several tumor
types. Whereas the scope of medical and radiation oncology
practice is well established,25-27,36 our research has
demonstrated that in many LMs, oncology practice is a
relatively young ﬁeld, with low to modest population
coverage in the public sector.29 Accordingly, clinical oncologists were more prevalent in LMs, perhaps, as a result of
less consolidated or not fully implemented curricula in
oncology, for a workforce undergoing transitions toward
more specifalized health professionals, like medical and
radiation oncologists. Of interest, in some countries, the
coexistence of both the medical and clinical oncology
workforce was identiﬁed (i.e. Bangladesh, Canada, China,
Indonesia, Pakistan, Sri Lanka), possibly mirroring a transition in the education of cancer health providers to a more
specialized workforce. Of note, one case study has been
reported for Morocco, where medical oncology is an
emerging ﬁeld, ofﬁcially recognized in 2008: pre-, and post2008 trained cancer providers are registered as clinical
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and medical oncologists, respectively, and they presently
co-exist in overlapping professional scopes.30
The scope of this paper is limited for the surgical
oncology workforce, related to variable training programs
and core curricula: in fact, multiple surgeons not formally
accounted as surgical oncologists, including general surgeons, may perform most of the cancer operations globally.31 The lack of uniform deﬁnitions and training programs,
and professional registries of surgical oncologists represents
a barrier, resulting in challenges in national health planning
for cancer control. This includes key barriers for the workforce retention, including the brain drain, low empowerment, professional dissatisfaction, and poor incentives for
career building. We could not identify a benchmark estimate ratio for surgical oncologists and portray a global
picture. We suggest that the need to standardize international deﬁnitions and core curricula of the oncology
workforce is instrumental to monitor global trends, which
can in turn enhance the accountability of the workforce
and inform national health care planning and
policymaking.3,6,20,32,33
A limitation of this research is that we had few data on
the competencies required of health providers at the
country level and metrics of quality training, as the scopes
of occupations were not generally described. This can be
especially relevant for clinical oncologists, as discussed
above. Albeit we intended to portray a global picture of the
workforce distribution, the data points extracted more
often are relevant to country-level or regional capacities.
Therefore, this cannot be considered a deﬁnitive global
picture on the workforce, but only the best data currently
available, based on our research aims. Also, given the
limited literature on this topic, a third of the papers were
published before 2010, that may report a ﬁgure that is not
updated, for some countries. While the aim of the paper
was to investigate the global distribution of the workforce,
major shortcomings are derived from the lack of data in
some of the countries, based on the paucity of the workforce research, overall. The narrow scope for the surgical
oncology workforce and the few data retrieved on selected
mid-level workers, especially cancer nurses, demonstrates
the need for research as a priority in these areas. The
registries of surgical oncologists sometimes include all the
providers with some cancer-related practice, resulting in
inﬂated ratios. This is similar for pediatric oncologists. Also,
the ratios per population and per patients were not
analyzed at subnational levels, to address internal heterogeneities in some settings and the entity of attrition and
migration from rural areas. Eventually, workforce capacity
building and scaleup is a dynamic process and the current
country reality may differ from our collected data.
Conclusion
Our research portrayed estimates of the current landscape
of the cancer health care workforce in different regions,
based on a systematic research of the literature. With the
rising global cancer burden, we reported that there is a
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signiﬁcant shortage of health care workforce caring for
cancer patients, especially in LMs. In the era of Universal
Health Coverage and with the rising global cancer burden, it
is critical for health systems to develop capacity for
competent health care professionals trained in cancer care,
to tackle to the global cancer burden and address disparities in health care.3,4,6
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