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EXECUTIVE SUMMARY

Percept were contracted by the Cancer Alliance to research the burden of 
disease for cancer in South Africa. We have modelled the growing burden of 

disease for female breast, prostate, cervical, lung, lymphoma, and haematological 
cancers, from 2019 through to 2030. The projections focus only on new cancer 
cases (incidence), as opposed to prevalence, owing to the nature of the available 
data. 

Female breast cancer, cervical cancer and prostate cancer have the highest 
incidence: 29,593 for breast cancer, 25,556 for cervical cancer and 42,181 for 
prostate cancer. The incidence of Non-Hodgkin’s Lymphoma (NHL) is increasing 
at the highest rate, followed by prostate and then cervical cancer. The high 
prevalence of HIV in the uninsured population likely contributes to the large 
increases in the incidence of NHL and cervical cancer, given the association 
between these cancers and HIV. 

The incidence (i.e. the absolute number of new cases) of all cancers included in 
the model is estimated to double by 2030. The strong association between cancer 
and age, together with the fact that South Africa’s population is both growing 
and ageing, partly explains this increase. In addition to this, the incidence rate of 
cancer (i.e. the number of new cases per capita) is also increasing over time within 
each age band. Therefore, the increasing incidence of cancer in South Africa can 
be attributed to both demographic changes, as well as rising age-band-specific 
cancer incidence rates over time - a concerning combination. 

We have also estimated costs for breast, cervical, prostate, lung, and the 
haematological cancers based on current cost structures and treatment protocols. 
The objective of this work is to provide data to support a budget submission to the 
National Treasury to provide additional funding and support for cancer services in 
the public sector. The report focuses on the costs of providing treatment for those 
additional lives with cancer, who rely on the public health system, as compared to 
the 2020 baseline spending for those receiving care. This would provide National 
Treasury with the first evidenced-based model to cost the need for cancer 
treatment and services from 2021-2030. 

The findings of this report highlight cancer as a major public health problem in 
South Africa. Both the incidence and cost of cancer are rapidly increasing and are 
expected to continue to do so. We highlight the need for rapid implementation of 
cancer prevention strategies to reduce the number of future cancer cases, and 
thereby reduce the burden on the health system. This can best be achieved by 
integrating cancer prevention strategies with other disease programmes.
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1 - INTRODUCTION

Percept were contracted by the Cancer Alliance to research the burden of 
disease for cancer in South Africa. The terms of reference included the following 

cancers:

1. BREAST

2. CERVICAL

3. PROSTATE

4. LUNG

5. HAEMATOLOGICAL CANCERS:     
Hodgkin and Non-Hodgkin lymphomas, multiple myeloma,  
leukaemia and other haematological cancers (grouped)

6. PAEDIATRIC CANCERS

For each of the six cancers, the burden of disease for South Africa has been 
projected from 2019 through to 2030. The estimations focus only on new cancer 
cases (incidence), as this is the available data in the country. Even globally, 
cancer prevalence is not widely reported on. This is largely because countries do 
not routinely collect remission or death data for cancer, and where data does 
exist, it is highly aggregated. This makes it impossible to model the prevalence, 
by age and sex, at a given point in time without making numerous assumptions. 
The National Cancer Registry (NCR) only carries incidence data, and while some 
medical schemes in South Africa might carry data related to prevalence, this was 
not accessible for this project.

This work aims to provide data to support a budget submission to the National 
Treasury to provide additional funding and support for cancer services in the public 
sector. The Covid-19 pandemic may delay the timing of the submission, given the 
short-term needs of the health system. 

The report focuses on the costs of providing treatment for those additional lives with 
cancer, who rely on the public sector for health care, as compared to the 2020 
baseline spending for those receiving care. This would provide National Treasury 
with the first evidenced-based model to cost the need for cancer treatment 
and services from 2021-2030. Unfortunately, the available data did not allow for 
a geographical split of the burden, and as such, the Treasury would need to be 
guided by the individual provincial departments of health as to where to best 
allocate any additional resources. These decisions should be based on a realistic 
view of the ability to absorb patients within the current service delivery platform, 
according to available staffing and resources, so that the money can be used 
most effectively and yield the best outcomes. 



(a) Please mail info@percept.co.za for a copy of the excel-based projection model. Use of the model is at the user’s 
discretion and where assumptions have been changed, the results should be interpreted with caution. To cite the 
model, please use the suggested citation in the model.
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1 - INTRODUCTION

Costings for breast, cervical, prostate, lung and the haematological cancers were 
undertaken to support a budget submission. The National Department of Health 
(NDoH) had already done substantial work on the guidelines for breast, cervical 
and prostate cancers and it was therefore possible to follow the national guidelines 
to separate out the types of care required by cancer type and stage and model 
an aggregate total cost per person for each cancer. The lung cancer guidelines 
are being finalised in 2021 and the haematological cancer guidelines are still in the 
pipeline. Therefore, for these costings, we have relied on international guidelines 
and local experts and used mathematical methods to determine the costs, given 
that there was no nationally supported costing in the public domain. 

The model(a) has been built to be as user-friendly as possible and to allow users to 
adjust the forecasts and assumptions for their context or based on their experience, 
as required. This report showcases the results of the model with the suggested 
assumptions (documented in this report and the model itself). However, the model 
is flexible enough that a user could adjust it for their hospital or province to support 
planning within the local context (at a hospital, district, or province level). 

This project has also highlighted the need for better and more timely data. Without 
these, estimates are likely an inaccurate estimation of the true need. This impedes 
the system’s ability to improve population health, in terms of matching resources 
to need and responding to shifts in patient needs. It also puts our health system 
at risk as we move towards Universal Health Coverage (UHC), where capacity will 
likely be expanded by contracting from the private sector. This expansion, given 
the scale of the projected need, has sizeable financial consequences. Therefore, 
understanding the true burden and cost, is a prerequisite for a financially resilient 
National Health Insurance (NHI) Fund.

This report first details how we went about collecting data for this work (Section 
2). We then describe the methods for estimating the South African population in 
Section 3. In Section 4 we detail the methods for the disease modelling. Section 5 
shows the results of the Cancer model, illustrating the projected burden of disease 
for the cancers studied. 

We situate our findings within the broader literature and available data for cancer 
in Section 6, and conclude the report with recommendations based on the findings 
(Sections 7).

mailto:info%40percept.co.za?subject=Accessing%20the%20model%20-%20Cancer%20Alliance


(b) The anonymised data analysed for the purposes of this study was obtained with the support and assistance of 
Discovery Health (Pty) Ltd, an accredited administrator and managed care provider for medical schemes including 
Discovery Health Medical Scheme, registration number 1125. Neither Discovery Health nor any of the schemes 
under its administration had influence on the methodology used, analysis completed, and conclusions drawn in this 
research.
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2 - DATA COLLECTION

DATA SOURCES

•	 TABLE	1:	DATA	SOURCES

AREA DATA SOURCE DATA

Population demographics National Department of Health 
(October 2020 estimates)

South African total population: 
2020-2030

Population demographics Thembisa model People living with HIV 
nationally

Population demographics NAOMI model People living with HIV 
disaggregated by district

Population demographics CMS Annual Reports South African medical 
scheme population, by age 
and sex 

Medical scheme population 
living with HIV 

4 +3,001

Burden of disease National Cancer Registry Histologically confirmed 
cancer data from 2010-2016 

Burden of disease Discovery Health Medical 
Scheme (DHMS)

2008-2017 data on all 
cancers including staging, 
demographics, and claim 

costs (b)

Unit costs Public sector: HE2RO 2017 
cancer costing data, inflated 
to reflect 2020 costs for breast 
and cervical cancer

Cost by expenditure item 
(staff, goods etc.)

Unit costs Public sector prostate cancer, 
lung, and haematological 
costs

There was no NDoH/HE2RO 
costing available. The model 
allows the user to estimate 
the costs of prostate cancer 
as a proportion of the breast 
cancer costs. We chose breast 
cancer given the similarities 
in screening and the surgical 
interventions.
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2 - DATA COLLECTION

2.2 - STAKEHOLDER INTERVIEWS

We began the project by doing a round of stakeholder interviews with key 
role players within the South African oncology environment. The interviews 

were conducted to explain the project and to elicit technical advice and support 
where possible.(c)

•	 TABLE	2:	INTERVIEWS	AND	EXPERT	REVIEWS

2.3 - ETHICAL CLEARANCE

Ethical clearance for this study was received from the University of Stellenbosch 
(N20/01/002). Primary data collection was not carried out, given that each 

provincial department of health and hospital required their own additional ethics 
process and approval, and this would have taken too long given the timeframe of 
the project. Additionally, the onset of the Covid-19 pandemic meant that it was not 
safe nor feasible to collect primary data. 

Therefore, existing datasets from the public and private sectors have been used 
to estimate the total burden of disease. The private sector data required ethical 
clearance and approval and is not in the public domain. The NCR data also 
required ethical clearance in order to obtain the data in excel format. The HE2RO 
costings were also in the public domain. .

NAME INSTITUTION 

Elvira Singh National Cancer Registry (incl. provision of data)

Sandhya Singh National Department of Health

Tamlyn Roman Clinton Health Access Initiative: South Africa

Alicia Sherriff Head of Department: Oncology at Free State Department of Health

Paul Ruff Head of Department: Medical Oncology at University of the Witwatersrand

Jeannette Parkes Head of Department: Radiation Oncology at University of Cape Town

Hannah Simmonds Head of Department: Radiation Oncology at Stellenbosch University

Linda Greeff Advocacy and oncology social worker

Liana Roodt Groote Schuur/private: Specialist Breast, Endocrine and General Surgeon

Sudeshen Naidoo Radiation oncologist

Murray Izzett ICON (incl. provision of data)

Roseanne Harris Discovery Health Medical Scheme (incl. provision of data)

Linda Holding Alignd

Jacques Snyman Clinical pharmacologist

Raymond Abratt Head of clinical governance: ICON Oncology
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3 - METHODOLOGY: POPULATION DEMOGRAPHICS

3.1 - TOTAL POPULATION

The total South African population is drawn from the National Department of 
Health’s (NDoH) population estimates (October 2020). These estimates are used 

for health planning and ensure that the population estimates in the model are 
aligned to nationally accepted data. The population data are broken down by 
age and sex and projected from 2019 through to 2030. 

As seen in Figure 1, there is substantial population growth in the 15-24 age bands. 
The rest of the graph shows how South Africa’s population is ageing, illustrating the 
increasingly older population as we near 2030.

•	 FIGURE	1:	TOTAL	SOUTH	AFRICAN	POPULATION	ESTIMATES	BY	AGE	BAND:	2019-2030

3.2 - PRIVATE SECTOR POPULATION

The private sector population is estimated using the Council for Medical Schemes 
(CMS) data, which produces an annual report detailing the utilisation and 

expenditure in the medical scheme environment. It also provides updated figures 
on the number of medical scheme users. This number doesn’t include anyone who 
may have used private sector services but chose to pay for them ‘out of pocket’, 
as is common, particularly for general practitioner (GP) care. Therefore, our private 
sector population estimate is a representation of medical scheme beneficiaries 
rather than all those who use the private sector (which is higher than the number 
of beneficiaries). 

The total number of beneficiaries (i.e., the total medical scheme population) has 
been static for several years (variation within 1%), and is assumed to remain so over 
the forecasted period. However, the proportion of beneficiaries across the age 
groups does show variation from one year to the next. Given that CMS data prior 
to 2014 does not detail data by age and sex, the average trend observed between 
2014 and 2018 was used to forecast the proportion of beneficiaries in the relevant 
age groups up to 2030. It is assumed that the change in spread of beneficiaries by 
age and sex between 2014-18 is an accurate representation of the ageing trends 
that we expect for this population in the future.

SOURCE: NDOH POPULATION ESTIMATES (2020)
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3 - METHODOLOGY: POPULATION DEMOGRAPHICS

3.3 - PUBLIC SECTOR POPULATION

We The public sector population is the total population less the private sector 
population. We used this method because there is no official source of data 

that estimates the public sector population only. The medical scheme population 
(from the CMS private sector data) for each age and sex sub-group is subtracted 
from the related total population age and sex sub-group. Figure 2 below shows that 
the public sector population is ageing. The 40-49 age band grows considerably 
over time, accounting for 11% of the total share of the population in 2020 and 15% 
in 2030. The 50-59 age band shows a 1 percentage point increase, as does the 70+ 
age group. These changes have a negative impact on the cancer burden, given 
the positive relationship between age and cancer.

•	 FIGURE	2:	CHANGES	IN	SHARE	OF	PUBLIC	SECTOR	POPULATION	STRUCTURE:	2020-2030

3.4 - POPULATION LIVING WITH HIV

EtThe model also requires the projection of people living with HIV (PLWHIV) for the 
cancers that are related to HIV (e.g., cervical cancer). Thembisa is the foremost 

South African HIV projection model. It is used by the National Department of Health 
in its planning for the HIV Conditional Grant. While the Thembisa model projects 
HIV prevalence for the key demographic groups, its break down of PLWHIV by age 
and sex was too aggregated for our cancer model. For this reason, our model 
disaggregated the Thembisa data into 5-year age bands and sex by proportion-
ately allocating HIV prevalence according to the distribution of PLWHIV by 5-year 
age bands and sex, as per the NAOMI model. The NAOMI model is a nationally 
recognised model that projects HIV prevalence at a district level, broken down by 
5-year age bands and sex. We show an example below to illustrate the method. 

HIV prevalence in the private sector population is projected by applying the 
2017 Council for Medical Scheme age and sex specific HIV prevalence rates per 
1,000 beneficiaries to the projected beneficiary numbers. The prevalence criteria 
used, as per the CMS 2017-18 Annual Report, are: “beneficiaries registered on the 
schemes’ chronic disease management programme for each Chronic Disease 
conditions during the year under review”. The HIV prevalence in the private sector 
population is assumed to remain static, given that this has been the historical 
trend. HIV prevalence in the public sector population is calculated by subtracting 
the private sector HIV prevalence from Thembisa’s total HIV prevalence. 

SOURCE: PERCEPT CALCULATIONS (2021)

If Thembisa showed that 
there were 100 women 
living with HIV between 

the 15-24 age band, we 
would need to break this 
up into PLWHIV in the 15-19 
age band and PLWHIV 
in the 20-24 age band. 
PLWHIV in the 15-19 age 
band was then calculated 
as a percentage of 
PLWHIV in the 15-24 age 
band, according to the 
NAOMI model. The same 
was done for PLWHIV in the 
20-24 age band. 

These percentages were 
then multiplied by the total 
PLWHIV from Thembisa. 
That is, if 40% of PLWHIV 
in the 15-24 age band 
were in the 15-19 age 
band (as per the NAOMI 
model), our model would 
report that there were 40 
(40%*100) PLWHIV in the 
15-19 age band, and 60 
(60%*100) PLWHIV in the 
20-24 age band. 



(d) While the findings of the report went through multiple peer review by sector experts, the granular data was only 
used and interrogated by the Percept team. We acknowledge that further interrogation by other experts is valuable 
to ensure the data used is of the highest quality from which to generate evidence. We hope to publish some of the 
key findings from this work in peer-reviewed scientific journals to allow for that process to take place. 

(e) While NCR data were available from 2010, private sector data were only included from 2011. For this reason, 2010 
data was excluded from analysis. 
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4 - METHODOLOGY: DISEASE MODELLING

After a review of both local and international literature and quantitative models, 
we found that cancer forecasting is almost always exclusively based on 

incidence rather the prevalence, as mentioned earlier in this report. This section 
describes how the cancer incidence for South Africa was projected using the 
available datasets.(d)

4.1 - INCIDENCE PROJECTIONS

Annual cancer incidence projections from 2019 to 2030 are based on a 
weighted average of projected National Cancer Registry (NCR) and Discovery 

Health Medical Scheme (DHMS) age and sex specific incidence rates (per 100,000 
population), applied to the relevant projected population sub-groups (age and sex 
specific) of both the public and private sector for each year. The total incidence of 
cancer in the population is therefore attributable to the projected incidence rate, 
as well as the projected population structure and size in any given year. 

Incidence projections are based on two main assumptions: 

1. Trends in cancer incidence observed in historical data are   
representative of future trends in cancer incidence; and 

2. The annual change in incidence rate remains constant.

The DHMS data was disaggregated by medical scheme option to arrive at 
an incidence rate for beneficiaries on lower-cost medical scheme options 
(this disaggregation was carried out in order to find private sector data that is 
most representative of the public sector population) and an incidence rate for 
beneficiaries on any medical scheme option. The three rates considered are 
therefore: the NCR incidence rates, the low-cost option DHMS incidence rates and 
the overall DHMS incidence rates. The relative weight of these three incidence 
rates can be assigned by the user of the model and can also vary across the public 
and private sector.

4.1.1 - NCR INCIDENCE RATES

The NCR data provides incidence rates per 100,000 population by 5-year 
age bands and sex, for each cancer. These incidence rates are based on 

histologically diagnosed cancer. The projected NCR incidence rates (for each age 
and sex sub-group of the population) assume that the annual change in incidence 
rate is constant. This annual change in incidence rate is calculated as the average 
annual change in the NCR incidence rates between 2011(e) and 2016. 

The projected annual incidence rate in 2019 is calculated by applying the average 
annual change in incidence rate to the smoothed NCR incidence rate in 2016, for 3 
years. The projected annual incidence rates from 2020 to 2030 are then calculated 
by applying the average annual change in incidence rate to the incidence rate in 
the previous year. We show an example below to illustrate the method.

If the smoothed annual 
incidence rate of breast 
cancer is 5 cases per 

100 000 of the population 
in 2016, and the average 
annual change in 
incidence rate of breast 
cancer is 10%, we find the 
projected incidence rate 
by accumulating 5 cases 
at a 10% increase per 
annum. 

The incidence rate in 2019 
will be calculated as 6.66 
per 100 000 [5*(1+10%)3]. 
Similarly, the incidence 
rate in 2020 will be 7.32 per 
100 000 [6.66*(1+10%)].



(f) This is more akin to medical inflation, rather than CPI

(g) There are limitations to administrative staging data as it is not clinical data and may not be updated to reflect 
changes to staging.
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4 - METHODOLOGY: DISEASE MODELLING

4.1.2 - DHMS INCIDENCE RATES

The DHMS data is much richer than the NCR data, and as such, it was possible 
to make the medical scheme data more applicable for the public sector 

population, given the supply side differences between the two sectors (for 
example, earlier screening in the private sector). This was done by disaggregating 
the DHMS data into plan-type to identify members on low-cost plans. The reason 
for calculating separate incidence rates for the low-cost options was to extract 
data that was more likely to be representative of the public sector. The low-cost 
plans have more limited benefits, making the available services more akin to those 
in the public sector. 

The DHMS incidence rates for each age and sex sub-group are calculated as the 
total number of cancer cases in a given year (for each age and sex sub-group), 
divided by the total number of beneficiaries enrolled on the scheme (for each age 
and sex sub-group) in that year. This was calculated for the entire DHMS dataset, as 
well as for the beneficiaries enrolled on the subset of options that were categorised 
as low-cost options. 

For both the total dataset, and the low-cost option subset, the projected incidence 
rates for 2019-2030 are based on the incidence trends between 2009-2017 for each 
cancer. For the incidence rate projections based on the total DHMS dataset, it is 
assumed that there is no change in the incidence rate over the forecasting period. 
That is, the incidence rates projected for each age and sex sub-group are equal to 
the smoothed incidence rates in 2017. This is because the DHMS dataset showed flat 
incidence (0% increase) between 2009 and 2017. This is understood to be a result of 
better case finding and a more comprehensive screening programme, which may 
even pick up false positives. Therefore, when the model uses the DHMS incidence 
rate, there is no increase in the incidence rate each year and any changes in 
incidence numbers are driven only by the population structure and demographics 
(e.g. as the population ages, we will see more individuals with cancer because 
many cancers have a direct positive relationship with age). 

For the incidence rate projections based on the low-cost options only (as a subset 
of the total DHMS data), it is assumed that the average annual change in incidence 
rate remains constant. This average annual change in incidence rate is calculated 
as the average annual change in 5-year rolling average incidence rates of the 
low-cost option data. Owing to the small sample size, the annual incidence rates 
calculated from 2009-2017 are not statistically reliable. Rolling averages of the 
incidence rates were used to account for the much smaller sample size of the 
low-cost options compared to the total DHMS dataset. The incidence rates for each 
age and sex sub-group in 2019 are projected by applying the average annual 
increase in incidence rate (calculated as explained earlier in the paragraph) 
to the smoothed, estimated low-cost option 2017 incidence rates, for two years.  
The projected annual incidence rates from 2020 to 2030 are then calculated by 
applying the average annual change in incidence rate to the incidence rate in 
the previous year.
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4 - METHODOLOGY: DISEASE MODELLING

4.1.3 - CANCER INCIDENCE IN THE POPULATION LIVING WITH HIV

Strong associations have been found between HIV and various cancers, 
specifically cervical cancer and both Hodgkin and Non-Hodgkin lymphoma. 

For cervical cancer, these associations include increased biological risk of cancer 
because of HIV infection, as well as the overlap of risk factors for HIV and cervical 
cancer. The incidence of these cancers is therefore expected to be higher in 
PLWHIV. Exact estimates of the incidence of these cancers in the population living 
with HIV were not available, but various peer reviewed, scientific studies provided 
estimated risk ratios. These risk ratios help to determine the additional risk of 
developing these cancers for PLWHIV. 

In projecting the total incidence of cancer for cervical cancer, Hodgkin lymphoma 
and Non-Hodgkin lymphoma, separate incidence rates are applied to the PLWHIV 
and the population without HIV. The incidence rates applied to the population 
living with HIV are calculated as the incidence rate for the population without 
HIV multiplied by the relevant risk ratio. The model allows for the user to alter the 
cancer risk ratio (for PLWHIV) for each age and sex sub-group of the population. 
The current assumptions in the model are based on evidence from literature (1–3).

•	 TABLE	3:	RISK	RATIOS	OF	CANCERS	ASSOCIATED	WITH	HIV	INFECTION	FOR	PLWHIV

CANCER RISK RATIO (CITATION IN BRACKETS) 

Cervical 5.82(1)

Hodgkin lymphoma 11.03(1)

Non-Hodgkin lymphoma 16.2(4)
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4.2 - COST PROJECTIONS

The purpose of this model is to assist with a budget submission to National 
Treasury for cancer services, specifically breast, cervical, prostate, lung, and 

haematological cancers. As a result, the costing focusses on costs for patients 
using public sector health services only.

Annual costing projections from 2019 to 2030 are based on an average cost per 
person with a given cancer. The average cost per person is in nominal terms and 
represents the total episode cost of the relevant cancer to the health system for 
one individual who develops cancer in that year (this therefore includes costs that 
would be incurred in future years, for that individual).

The average cost per person is based on a weighted average of public and private 
sector costing data (these weights can be altered by the user, separately for each 
cancer). We do not recommend that the actual private sector costs are used for 
the public sector. Instead, given the shortcomings and unavailability of public 
sector costing data, the model uses the relativities found in the private sector and 
applies those relativities to the public sector to arrive at public sector detailed 
costs that are benchmarked on public sector costs.

The costing data also showed that the average cost per person differs by cancer 
stage. As such, the average cost per person with a given cancer is further split 
by cancer stage. To estimate total costs, the average-total-costs per person are 
multiplied by the projected incidence of the relevant cancer and stage, in a given 
year.

Costing projections are based on two main assumptions: 

1. Trends in cancer costs per person observed in historic data are 
representative of future trends in cancer costs per person. Therefore, this 
does not account for new treatments or modalities that are introduced 
that my drive up the cost of care.

2. Future inflation is assumed to remain static (the assumed inflation rate is 
set at 6% , but this can be changed by the user).

Additionally, assumptions about the split of cancer cases by cancer stage were 
made. These splits were based on available data but can be modified in the 
model. The distributions of breast and cervical cancer across stages are based on 
HE2RO data, while the distributions of prostate, lung and haematological cancers 
across stages is based on the DHMS data. 



CANCER STAGE 1 STAGE 2 STAGE 3 STAGE 4

Female 
breast 

< 35 years R 102 857 R 113 901 R 110 689

> 35 years R 102 857 R 113 901 R 119 431

Cervical  R 33 021  R 26 140  R 20 603 R 28 666 

Prostate  R 68 734  R 61 952  R 84 853 R 113 490 

Female lung  R 129 496  R 113 882  R 86 324 R 92 507 

Male lung  R 100 735  R 97 392  R100 358 R 78 579 

Haematological R 211 872 R 138 645 R 171 589
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Table 4 below shows the assumed distribution of cancer cases by stage for each of 
the cancers included in the costing projections.

•	 TABLE	4:	ASSUMED	DISTRIBUTION	OF	CANCER	CASES	BY	CANCER	STAGE

4.2.1 - PUBLIC SECTOR COSTING DATA

Fortunately, existing costing work conducted by HE2RO for the NDoH could be 
leveraged to estimate the public sector costs of breast and cervical cancers. 

HE2RO has not yet completed costings for prostate, lung, or the haematological 
cancers. Proxy methods were therefore used to estimate the public sector costs for 
these cancers: the public sector cost is estimated to be a proportion of the private 
sector cost. 

Table 5 shows the average cost per person, by cancer type and stage in 2019. 
These costs are used in the model to project the total costs to the system for these 
cancers. The total costs each year are determined by adjusting the costs for 
inflation and then multiplying the costs by the appropriate cases.

•	 TABLE	5:	PUBLIC	SECTOR	AVG.	COST	PER	PERSON,	BY	CANCER	TYPE	AND	STAGE	(2019	TERMS)

SOURCES: HE2RO DATA (BREAST AND CERVICAL CANCER); DHMS DATA (OTHER CANCERS)

SOURCES: HE2RO (BREAST AND CERVICAL CANCER); PERCEPT CALCULATIONS (OTHER CANCERS)

CANCER STAGE 1 STAGE 2 STAGE 3 STAGE 4

Female breast 24% 63% 13%

Cervical 24% 23% 40% 13%

Prostate 64% 30% 2% 4%

Female lung 33% 16% 9% 42%

Male lung 30% 18% 10% 42%

Haematological 93% 2% 5%



CANCER STAGE 1 STAGE 2 STAGE 3 STAGE 4

Female breast R 352 495 R 508 474 R 522 539

Cervical R 300 947 R 288 438 R 392 022 R 392 022 

Prostate R 233 323 R 274 197 R 375 554 R 492 488 

Female lung R 439 581 R 504 034 R 382 063 R 401 434 

Male lung R 341 952 R 431 049 R 444 179 R 340 994 

Haematological R 719 213 R 613 631 R 751 950
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4.2.2 - PRIVATE SECTOR COSTING DATA

The private sector is set up very differently from the public sector. The medical 
scheme administrative systems allow for detailed claim line data. The data are 

therefore more granular than public sector data. However, the price point in the 
private sector is several times higher than that of the public sector. Therefore, we 
use the costs from the private sector for three main purposes only:

1. To accurately determine private sector cancer costs.

2. To understand the cost inputs that are relevant for each cancer and at 
each stage of the cancer. This helps to know whether the public sector 
costs are comparable.

3. To ascertain relativities: for example, if we can see in the private sector 
data that radiation therapy is R100 and a bone scan is R200, we know 
that bone scans are double the cost of radiation therapy. We can use this 
information to infer costs for any missing public sector data.

The DHMS data (including data from 2009-2017) used for costing was handled in a 
similar manner as to what was done for the incidence projections: the DHMS data 
was disaggregated by medical scheme benefit option to arrive at an inflation-
adjusted average total cost for beneficiaries on low-cost medical scheme options 
and an inflation-adjusted average total cost for beneficiaries on any medical 
scheme option. This was done for each cancer type, and stage.    
  
Table 6 shows the average total cost per person according to the total DHMS 
dataset, by cancer type and stage in 2019, that are used in the model to project 
the total costs to the system for these cancers. The projected total costs each year 
are determined by adjusting the costs for inflation and then multiplying the costs 
by the projected incidence.

•	 TABLE	6:	PRIVATE	SECTOR	AVG.	TOTAL	COSTS	PER	PERSON	IN	2019,	BY	CANCER	TYPE	AND	STAGE

SOURCE: DHMS DATA (2019)



SECTION EXPLANATION

Output summaries
The output summary tabs include graphs and tables based on the model 
projections. Where model assumptions are changed, the outputs will 
automatically update. 

Model assumptions
The model assumptions tabs allow for the user to input various assumptions 
about both the incidence and costs of cancer. These assumptions are 
then used to estimate the model projections. Where assumptions are 
changed, model estimates will automatically update. 

Population projections
The population projection tabs display projections of the South African 
population, split by age, sex and healthcare sector. These projections 
inform the model estimates of cancer incidence and costs.

Individual cancers
The individual cancer tabs include the raw incidence data, incidence 
rate (per 100k of the population) projections, and actual incidence 
projections for each cancer. The incidence projections (2019-2030) are 
split by healthcare sector and HIV status, where applicable. 

Costing

The costing tabs include the unit costs for various cancer-related 
procedures, average total cost per person with cancer and the projected 
total costs for the public sector for new cancer cases in a given year for 
breast, cervical, prostate, lung and Haematological cancers.
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Table 7 shows the average total cost per person according to the subset of the 
DHMS dataset that includes beneficiaries on low-cost options only. One can see 
that the costs are substantially lower than the average total cost for beneficiaries 
(across all options), due to the more limited benefits on the low-cost options. These 
costs are therefore more likely to be representative of the public sector costs, 
based on availability of services.

•	 TABLE	7:	PRIVATE	SECTOR	LOW-COST	OPTION	AVERAGE	TOTAL	COSTS	PER	PERSON	IN	2019,		
BY	CANCER	TYPE	AND	STAGE

4.3 - USING THE MODEL

The first sheet in the Excel model (labelled “Explanation and references”) 
provides a brief explanation of each of the sections of the model (as seen in the 

table below), as well as information on the data sources used in the model. The 
suggested citation for the model is also included here. 

SOURCE: DHMS DATA (2019)

CANCER STAGE 1 STAGE 2 STAGE 3 STAGE 4

Female breast R 210 863 R 277 670 R 315 705

Cervical R 258 427 R 162 543 R 299 034 R 299 034 

Prostate R 160 657 R 184 917 R 299 690 R 336 754 

Female lung R 285 081 R 284 783 R 163 569 R 254 405 

Male lung  R 261 359 R 290 956 R 269 289 R 165 517 

Haematological  R 455 230 R 307 143 R 533 449
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4.3.1 - CHANGING MODEL ASSUMPTIONS

The model assumptions (as seen on the “Model assumptions” sheets) are all 
changeable by the user, and results will automatically update if any assumption 

is changed. There are hints which provide guidance as to what each assumption 
means and what values are valid for each assumptions. In order to reset the 
assumptions to their recommended/default values, click on the “Reset to default” 
button.

4.3.2 - VIEWING RESULTS

Summary results are presented on the “Output summaries” sheets. Incidence 
projections for individual cancers are also presented on the “Individual cancers” 

sheets, and costing projections are also presented on the “Cost projections” sheet. 
Each sheet in the model is structured so that the rawest data are at the bottom of 
the sheet, and the final results/most summarised results are at the top of the sheet.

4.3.3 - ACCESSING THE MODEL:
Please contact info@percept.co.za to access the Excel model.

mailto:info%40percept.co.za?subject=Accessing%20the%20model%20-%20Cancer%20Alliance


CANCER NCR DATA MEDICAL SCHEME DATA 
LOW-COST OPTIONS ONLY

MEDICAL 
SCHEME DATA 

TOTAL

Female breast 20% 80% 0% 100%

Cervical 70% 30% 0% 100%

Prostate 20% 80% 0% 100%

Lung 20% 80% 0% 100%

Leukaemia 20% 80% 0% 100%

Multiple Myeloma 20% 80% 0% 100%

Hodgkin Lymphoma 20% 80% 0% 100%

Non-Hodgkin 
Lymphoma 

20% 80% 0% 100%

Other haematological 20% 80% 0% 100%

Paediatric  20% 80% 0% 100%
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This section highlights key results from the model. All figures and tables displayed 
here are based on results as per the recommended model assumptions and 

inputs.

5.1 - ASSUMPTIONS

The model results are highly dependent on various assumptions selected in the 
model. The tables below show the selected assumptions. Any of these can be 

changed in the model, which will impact on the results produced. 

Table 8 depicts the relative weighting of the three data sources used for the 
incidence forecasting for the public sector. For the private sector populations, the 
weightings across all cancers are 0% NCR, 20% medical scheme data- low cost 
option only and 80% medical scheme data (all options). This is shown for each 
cancer. The different choice of weightings for cervical cancer is explained later 
in this report, in short it relates to the fact that the NCR data is a more accurate 
public sector representation of cervical cancer than the incidence rates seen in 
the medical scheme data. 

•	 TABLE	8:	WEIGHTING	OF	INCIDENCE	DATA	SOURCES	FOR	PUBLIC	SECTOR	
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Table 9 shows the average annual change in incidence rate, which is applied 
to the incidence rate each year, in order to estimate the incidence rate in the 
following year. This differs across the data sources (as it is calculated based on 
historical data from that source) and informs the forecasted incidence rates. A 
reminder that when all options were included, medical scheme data showed a 0% 
incidence rate for cancer. 

•	 TABLE	9:	AVERAGE	ANNUAL	CHANGE	IN	INCIDENCE	RATE

For the costing data source weighting, we used the same approach across all 
cancers: a 33.3% weighting for each of the data sources. This ensures that the 
costs are not under or over-represented depending on the quality or source of the 
costing data. 

CANCER NCR DATA MEDICAL SCHEME DATA 
LOW-COST OPTIONS ONLY

MEDICAL 
SCHEME DATA 

Female breast 2.75% 1.46% 0%

Cervical 4.55% 5.83% 0%

Prostate 2.51% 6.78% 0%

Lung (female) 2.53% 4.92% 0%

Lung (male) 0.24% 0% 0%

Hodgkin Lymphoma (female) 7.55% 2.84% 0%

Hodgkin Lymphoma (male) 7.48% 7.77% 0%

Non-Hodgkin Lymphoma (female) 4.87% 6.57% 0%

Non-Hodgkin Lymphoma (male) 5.11% 9.52% 0%

Leukaemia (female) 0% 5.93% 0%

Leukaemia (male) 0% 0.10% 0%

Multiple Myeloma (female) 0% 5.26% 0%

Multiple Myeloma (male) 0% 5.13% 0%

Other haematological (female) 3.27% 0% 0%

Other haematological (male) 0% 0% 0%

Paediatric (female) 0% 0.31% 0%

Paediatric (male) 0% 2.44% 0%
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5.2 - STATE OF CANCER IN SOUTH AFRICA
5.2.1 - INCIDENCE

The incidence of all cancers included in the model is increasing over time. The 
strong association between cancer and age, together with the fact that South 

Africa’s population is ageing, partly explains this increase. In addition to this, the 
incidence rate of cancer is also increasing over time for all ages. Therefore, the 
increasing incidence of cancer in South Africa can be attributed to both population 
growth and changes, as well as changes in the incidence rate of cancer over 
time- a concerning combination.  

The majority of cancer incidence (ranging between 80-90% over the forecasted 
period) occurs in the public sector population. This is to be expected, given that 
the majority of the population relies on the public health sector. However, given 
the higher case-finding rate in the private sector, the incidence rate in the private 
sector is expected to be higher than that of the public sector overall. Table 10 
summarises the total incidence across the cancers studied, from 2019-2030.  Each 
year represents new clients entering the system, in addition to those already in the 
system.

•	 TABLE	10:	SUMMARY	OF	INCIDENCE	ACROSS	CANCERS,	2019-2030

Cancer incidence is on the rise. This can be attributed to population growth, population 
ageing and increases in the age-specific incidence rate of cancer (which can be a result 
of various factors, including environmental and dietary factors).

INCIDENCE 
(NUMBER OF NEW CASES PER YEAR)

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Female Breast 19 860 20 590 21 356 22 148 22 964 23 808 24 685 25 605 26 554 27 534 28 547 29 593 

Cervical 16 075 17 361 18 731 20 194 21 748 23 402 25 162 27 036 29 025 31 138 33 391 35 800 

Prostate 17 554 18 945 20 463 22 110 23 900 25 851 27 989 30 344 32 921 35 728 38 796 42 181 

Lung 5 985 6 267 6 564 6 877 7 207 7 555 7 924 8 316 8 731 9 169 9 631 10 120 

Hodgkin Lymphoma 2 123 2 272 2 430 2 597 2 775 2 965 3 168 3 384 3 615 3 861 4 124 4 404 

Non-Hodgkin Lymphoma 8 047 8 834 9 696 10 647 11 694 12 849 14 122 15 523 17 061 18 749 20 605 22 652 

Leukaemia 2 074 2 187 2 309 2 440 2 580 2 731 2 893 3 068 3 255 3 457 3 674 3 907 

Multiple Myeloma 1 314 1 400 1 492 1 591 1 697 1 811 1 933 2 066 2 208 2 361 2 526 2 703 

Other Haematological Cancers 1 580 1 615 1 651 1 687 1 723 1 760 1 797 1 835 1 874 1 913 1 952 1 991 

Paediatric 1 023 1 034 1 045 1 058 1 069 1 078 1 085 1 090 1 093 1 095 1 097 1 098 

Total 75 636 80 505 85 737 91 348 97 359 103 809 110 758 118 267 126 337 135 006 144 342 154 451 



Breast, cervical and prostate cancer are the most commonly diagnosed cancers. The 
incidence of Non-Hodgkin Lymphoma, prostate and cervical cancers are increasing at the 
highest rate.

Overall as well as when considering the public sector only the total number of incident cancer 
cases more than doubles between 2019 and 2030.
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As seen in Figure 3 and Figure 4, female breast cancer, cervical cancer and prostate 
cancer have the highest incidence. The incidence of Non-Hodgkin Lymphoma 
(NHL) is increasing at the highest rate, followed by prostate and then cervical 
cancer. The high prevalence of HIV in the public sector likely contributes to the 
high increases in the incidence of NHL and cervical cancer, given the association 
between these cancers and HIV. 

•	 FIGURE	3:	TOTAL	PROJECTED	CANCER	INCIDENCE	IN	SOUTH	AFRICA,	2019-2030

•	 FIGURE	4:	TOTAL	PROJECTED	CANCER	INCIDENCE	IN	THE	PUBLIC	SECTOR	ONLY,	2019-2030



The cost of treating cancer is also increasing. This is predominantly due to the increase in the 
number of cancer cases, but also includes inflationary increases in the unit costs.  
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Given the high prevalence of HIV in the country, the association between HIV and 
cervical cancer, and HIV and Lymphoma, is prominent. Between 70-75% of cases 
of cervical cancer and Lymphoma occur in PLWHIV. Figure 5 shows the projected 
incidence of the cancers associated with HIV in PLWHIV. The majority of incident 
cases of cervical cancer and Lymphoma occur in PLWHIV. This can be explained 
by the association between these cancers and HIV infection and is concerning, 
given the high prevalence of HIV in South Africa.

•	 FIGURE	5:	PROJECTED	CANCER	INCIDENCE	IN	PLWHIV,	2019-2030

5.2.2 - COSTS

The total cost of the cancers included in the costing piece of this project (female 
breast, cervical, prostate, lung and haematological) is increasing over time. This 

increase in costs can be explained by a combination of the increasing incidence 
of cancer, as well as inflationary increases.

Figure 6 compares the total cost of the cancers included in the costing piece of the 
model (left axis) and the total public sector population (right axis). Given that the 
total costs are based on the average cost per person diagnosed in a given year, 
these are not annual costs to the system. The total costs in any given year are the 
total costs to the system over time, for all the individuals diagnosed with cancer 
in that year. This means that the numbers here need to be adjusted to estimate 
an annual cost that Treasury could use to determine additional annual funding 
increases for cancer programmes. 

This is complicated to get right, given the dearth of data and we would recommend 
that a small amount is given to begin with for key, ring-fenced items (like hiring 
of oncology related staff) and slowly increased annually if the funding is used 
effectively by the provinces.
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•	 FIGURE	6:	PROJECTED	TOTAL	COST	OF	CANCER	FOR	PUBLIC	HEALTH	SECTOR,	2019-2030

As seen in Figure 7, haematological cancers account for the highest cost to the 
health system and have the steepest increase in total cost over time. This can be 
explained by the steep increase in incidence of haematological cancers (as noted 
in Section 5.2.1 above), together with the fact that treatment for haematological 
cancers is comparatively expensive (see Table 11).

Lung cancer has the lowest cost to the system of the modelled cancers. This is, in 
part, because the incidence of lung cancer is lower than that of the other costed 
cancers. 

•	 FIGURE	7:	PROJECTED	TOTAL	COSTS	TO	THE	PUBLIC	HEALTH	SECTOR,	BY	CANCER	TYPE,	2019-2030



The average total cost of cancer (from screening to palliation) over an individual’s (who 
has been diagnosed with cancer) lifetime differs by cancer type, owing to differences in 
treatment plans and associated costs across cancers. Haematological cancers have the 

highest average total cost per person.

CANCER STAGE 1 STAGE 2 STAGE 3 STAGE 4

Breast Cancer  R 222 400 R 300 343  R 319 553 

Cervical Cancer  R 197 465  R 159 040  R 237 220  R 239 907 

Prostate Cancer  R 154 238  R 173 689  R 253 366  R 314 244 

Lung Cancer - Female  R 284 719  R 300 900  R 210 652  R 249 449 

Lung Cancer - Male  R 234 682  R 273 132  R 271 275  R 195 030 

Haematological Cancers  R 462 105  R 353 139 R 485 663
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•	 TABLE	11:	PROJECTED	AVERAGE	TOTAL	COST	PER	PERSON	WITH	CANCER	IN	2019,	BY	CANCER	TYPE

This report does not interrogate which major cost-categories drive cancer costs 
(human resources, equipment etc.). While private sector data are granular enough to 
determine this, application of the private sector split of costs by cost-category to the 
public sector is inappropriate, given the differences in the funding models across the 
public and private sectors. The public sector human resources are ‘fixed’ to a large 
extent and there is no way of knowing what proportion of a health care worker’s time 
went to seeing a person with cancer. Additionally, the model of care in the public 
sector is more team based, and nurse-driven, given the shortages in doctors and 
specialists. This, coupled with a severely constrained ‘goods and services’ budget 
would artificially skew the cost by category. Because the private sector uses a fee 
for service model, it is possible to see the cost broken down by cost category but the 
funding model will result in a different split to that seen in the public sector. As such, 
costs were not broken down into major cost-categories in this model and report.

The average total cost of cancer for an individual is also dependent on the stage 
of their cancer at diagnosis. Table 12 shows the average total cost per person, by 
cancer and stage, in 2019.

•	 TABLE	12:	PROJECTED	AVG.	TOTAL	COST	PER	PERSON	WITH	CANCER	IN	2019,	BY	CANCER	TYPE	AND	STAGE

CANCER
AVERAGE TOTAL COST PER PERSON  
DIAGNOSED WITH CANCER IN 2019 

Breast Cancer R 284,118 

Cervical Cancer R 210,047 

Prostate Cancer R 168,368 

Lung Cancer - Female R 265,334 

Lung Cancer - Male R 228,603 

Haematological Cancers R 461,464 
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5.3 - FEMALE BREAST CANCER
5.3.1 - INCIDENCE

Female breast cancer is one of the most common cancers in South Africa. From 
2019-2025, breast cancer is the cancer with the highest incidence in females. 

From 2025-2030, cervical cancer has the highest incidence in females, followed by 
breast cancer. When looking at the public sector only, breast cancer is the cancer 
with the second highest incidence in females (cervical has the highest), over the 
entire period. 

The relationship between age and breast cancer is evident in Figure 8, which 
shows that the majority of incident breast cancer occurs between the ages 40-69. 
The slightly lower incidence in those aged 70+ can be explained by the smaller 
population size at older ages. 

For breast cancer, the medical schemes data shows an incidence rate 2-3 times 
that of the NCR data for the various age bands. This is likely because of the higher 
case finding rate in the private sector, owing to better access to screening for 
medical scheme members. For this reason, the model projects that a comparatively 
high proportion of breast cancer occurs in medical scheme members (20-25%), 
meaning that around 75-80% of incident cases occur in the public sector.

•	 FIGURE	8:	PROJECTED	INCIDENCE	OF	FEMALE	BREAST	CANCER,	2019-2030

5.3.2 - COSTS

Breast cancer is the second most expensive cancer to treat, on average, with a 
projected average cost per person of R284,118. For breast cancer, on average, 

stage 1 breast cancer has the lowest total cost per person (approximately R222,000 
in 2019) and stage 4 has the highest (approximately R320,000 in 2019). This large 
differential highlights the importance screening and earlier case-finding to lower 
costs to the health system. 

The public sector cost estimate for breast cancer is about half that of the medical 
scheme low-cost option estimate, and about a third of the medical scheme 
overall estimate. This can be explained by the difference in the way that costs are 
allocated across the sectors, as well as differences in the availability of services 
and treatment options. 
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5.4 - CERVICAL CANCER
5.4.1 - INCIDENCE

Cervical cancer is one of the most common cancers in South Africa. The 
vast majority (96-97%) of incident cases of cervical cancer, as per model 

projections, occur in the public sector population. This can be attributed to the 
fact that the weighting of the different incidence data sources differs across the 
public and private sector. Specifically, the NCR data has a high weight for the 
public sector incidence projections and is not included as a data source for the 
private sector projections (weight of 0). In contrast to other cancers, the incidence 
rate observed in the NCR data is much higher than that observed in the medical 
scheme data, which can largely be explained by the difference in exposure to risk 
factors, including HIV, for cervical cancer across the public and private sectors. 
Many of the socio-economic risk factors that drive the high prevalence of HIV in 
the public sector, such as poverty which makes adolescent girls and young women 
vulnerable to intergenerational sex, are also risk factors for cervical cancer, which 
is caused by human papilloma virus (HPV), a sexually transmitted infection. 

Vaccination against HPV is possible, and South Africa instated a nationwide 
campaign in 2014 that focusses on vaccinating all girls in grade 4 (aged 9 on 
average). As seen in Figure 9, the majority of incident cases occur between the 
ages of 30-59, with very low case numbers under the age of 30. This means that 
the effects of the vaccination campaign will only start becoming evident between 
2035-2040, once the first cohort of vaccinated girls reach their thirties.

•	 FIGURE	9:	PROJECTED	INCIDENCE	OF	CERVICAL	CANCER,	2019-2030

5.4.2 - COSTS

Cervical cancer is the second cheapest cancer to treat, on average, with 
a projected average cost per person of R210,047. For cervical cancer, on 

average, stage 2 cancer has the lowest total cost per person (approximately 
R159,000 in 2019) and stage 4 has the highest (approximately R240,000 in 2019).  

The difference between the public sector cost estimate (from HE2RO) and the 
medical scheme data cost estimates is much greater for cervical cancer than 
breast cancer. This appears to be a result of the difference in the number of 
radiation fractions typically carried out for breast cancer vs. cervical cancer in the 
public sector.
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5.5 - PROSTATE CANCER
5.5.1 - INCIDENCE

Prostate cancer is the most common male cancer in South Africa. The medical 
schemes data shows a prostate cancer incidence rate around 2 times that of 

the NCR data for the various age bands. Similarly to breast cancer, this is likely 
because of the higher case finding rate in the private sector, owing to better access 
to screening for medical scheme members. For this reason, the model projects 
that a comparatively high proportion of prostate cancer cancers occur in medical 
scheme members (15-25%), meaning that around 75-85% of incident cases occur 
in the public sector. 

Prostate cancer is most common in men aged 60 onwards, which explains the 
sharp increase in incidence over time as the South African population ages. The 
strong relationship between older age and prostate cancer can be explained by 
a combination of biological factors, as well as the poor health-seeking behaviour 
in men, which translates to late presentation and diagnosis. 

•	 FIGURE	10:	PROJECTED	INCIDENCE	OF	FEMALE	BREAST	CANCER,	2019-2030

5.5.2 - COSTS

Prostate cancer is the cheapest cancer to treat, on average, with a projected 
average cost per person of R168,368. Stage 1 prostate cancer has the lowest 

total cost per person (approximately R154,000 in 2019) and stage 4 has the highest 
(approximately R314,000 in 2019). This large differential highlights the importance 
screening and earlier case-finding to lower costs to the health system. 

Public sector cost estimates for prostate cancer are estimated by using cost 
relativities between medical scheme costs and the public sector estimate from 
the HE2RO costing report (as explained in Section 4.2).
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5 - RESULTS

5.6 - LUNG CANCER
5.6.1 - INCIDENCE

Lung cancer has a relatively high incidence in both females and males, with 
the majority of lung cancer cases occurring from ages 50 onwards (as seen in  

Figure 11). 

The incidence of lung cancer is increasing at a much higher rate in females than 
males, which can largely be attributed to the changes in smoking trends and 
the increased number of female smokers, given the strong association between 
smoking and lung cancer. This is also evident in Figure 11 below, in the much 
steeper gradient of the incidence curve for females than that of males. As a result, 
while there are more male cases of lung cancer in 2019, females account for more 
cases by 2030.

•	 FIGURE	11:	PROJECTED	INCIDENCE	OF	CERVICAL	CANCER,	2019-2030

5.6.2 - COSTS

The projected average cost per person with lung cancer in 2019 is R265,334 and 
R228,603 for females and males, respectively.   

In females, stage 1 and 2 lung cancer are more expensive than stage 3 and 4. In 
males, stages 1 and 4 are cheaper compared to stages 2 and 3. This can likely be 
explained by a lack of treatment options available for patients with advanced 
stage lung cancer. 



34

ESTIMATING AND PROJECTING THE BURDEN OF CANCER IN SOUTH AFRICA 
JULY 2021

5 - RESULTS

5.5 - HAEMATOLOGICAL CANCERS
5.5.1 - INCIDENCE

The haematological cancers include lymphoma, leukaemia, multiple myeloma, 
and other haematological cancers (which were grouped in the data sources). 

The high increase in incidence over time is largely driven by increases in the 
incidence of Non-Hodgkin Lymphoma (which accounts for most haematological 
cancer cases). 

While most cases occur in older ages (ages 30+), the haematological cancers 
have a higher incidence at younger ages than other cancers (see Figure 12 and 
Figure 13). This is largely driven by the fact that leukaemia and lymphoma are two 
of the most common paediatric cancers.

•	 FIGURE	12:	PROJECTED	INCIDENCE	OF	HAEMATOLOGICAL	CANCER	IN	FEMALES,	2019-2030

•	 FIGURE	13:	PROJECTED	INCIDENCE	OF	HAEMATOLOGICAL	CANCER	IN	MALES,	2019-2030

5.5.2 - COSTS

Haematological cancer is the most expensive cancer to treat, on average, with 
a projected average cost per person of R461,464 in 2019. On average, those 

with stage 4 haematological cancers have the highest cost to the health system 
(approximately R486,000 in 2019), and those with stage 2/3 cancer have the lowest 
cost to the system (approximately R353,000 in 2019).
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5 - RESULTS

5.8 - PAEDIATRIC CANCERS
5.6.1 - INCIDENCE

Overall, the incidence of paediatric cancers is relatively low. For this reason, 
all paediatric cancers were grouped together to ensure more accurate 

projections (by ensuring that the sample size of the various datasets was large 
enough). 

The incidence of cancer in boys (Figure 15) is slightly higher than girls (Figure 14), 
and different cancers are more common across the various age bands (for both 
boys and girls). The relative incidence numbers across the age groups are therefore 
driven by different cancers. 

The increase in incidence over time is much less steep than for adult cancers. This 
can be explained by the fact that the South African population is ageing, as well 
as the low incidence rate of paediatric cancers.

•	 FIGURE	14:	PROJECTED	INCIDENCE	OF	PAEDIATRIC	CANCER	IN	FEMALES,	2019-2030

•	 FIGURE	15:	PROJECTED	INCIDENCE	OF	PAEDIATRIC	CANCER	IN	MALES,	2019-2030

Paediatric cancers were not costed as part of this project.

The incidence of paediatric cancers is relatively low and increasing at a lower rate than adult 
cancers. Different cancers drive the incidence at different ages.
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6 - SOUTH AFRICAN PUBLIC HEALTH FUNDING CONTEXT

This section intends to orient the reader to how the costs and projections 
discussed above translate into the current public health funding climate. This is 

critical to understand when asking Treasury for additional funds. Another important 
consideration is the move away from disease siloes in South Africa. We do not 
believe that funding cancer in a vertical programme would be the most prudent 
use of public health funds, particularly given how non-communicable diseases 
share so many risk factors. Leveraging the health system for holistic, patient-centred 
care has the best chance of improving population health and access to services, 
especially in a fiscally constrained environment such as South Africa. 

Since 2012, the public health budget in South Africa has become severely 
constrained as a result of the deepening austerity after the 2008 global recession(5). 
Prior to 2012, the National Treasury was able to shield the social sectors from the 
declining fiscal environment, but from 2012 onwards, health, education and other 
social service sectors also bore the brunt of South Africa’s ongoing fiscal austerity 
measures. In 2019, public health expenditure was ~R211 billion.

Figure 16 shows the real expenditure per capita uninsured from 2010/11 to 2019/20 in 
South Africa(6). The graph shows very limited growth in health spending per capita 
(only 13% increase over the 10-year period), despite a growing burden of disease 
in the country.r

•	 FIGURE	16:	PUBLIC	HEALTH	EXPENDITURE	PER	CAPITA	UNINSURED	(REAL)



37

ESTIMATING AND PROJECTING THE BURDEN OF CANCER IN SOUTH AFRICA 
JULY 2021

6 - SOUTH AFRICAN PUBLIC HEALTH FUNDING CONTEXT

Figure 17 shows the per capita uninsured average spend for South Africa against 
the individual provinces’ expenditure per capita uninsured. It is clear that the 
provincial per capita spend is far less than the average total spend, and that the 
gap between the two has been widening. This is evidence of a health budget 
that has not kept up with provincial population changes, which means that health 
departments are being asked to do more with fewer financial resources.

•	 FIGURE	17:	PUBLIC	HEALTH	EXPENDITURE	PER	CAPITA	UNINSURED,	BY	PROVINCE	(REAL)

Oncology services have been hard hit by the narrowing fiscal climate. Alongside 
media reports of a dire shortage of oncologists, a study conducted by Percept in 
2019 found that there were only 146 radiation oncologists in South Africa across the 
public and private sectors, with 107 working in the private sector. We estimate that 
2021 will bring 85,737 new cancer cancers. If all cancer clients had access to all 
oncologists, this would result in a ratio of 587 new clients per oncologist (this doesn’t 
take into account their existing client base). If we only include the 39 public sector 
oncologists and the 71,161 estimated public sector clients, each public sector 
oncologist would need to care for 1,825 new clients (over and above their existing 
clients from previous years) in 2021. South Africa’s oncologists to population ratio 
therefore falls well below international norms(7).
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7 - DISCUSSION AND CONCLUSION

The model forecasts rising incidence of all included cancers over the next ten 
years. This can be explained by changes in the South African population (general 

population growth as well as ageing of the population), as well as increases in the 
age-specific incidence rates of cancer (the reasons for which are not investigated 
in this report). Prostate, cervical and breast cancer have the highest projected 
incidence. Most of the incident cervical cancer and lymphoma cases occur in 
PLWHIV. This can be explained by the association between these cancers and 
HIV(2,8). The high prevalence of HIV in South Africa is therefore a key driver of the 
increasing incidence of these cancers.

The forecasted cost of cancer to the public health sector is also increasing over 
the next ten years, driven by the increase in the number of incident cancer cases. 
While we have inflated the unit costs, the costing was based on a study by He2RO 
and therefore the unit costs do not account for any changes in treatment protocols 
over time. Advances in treatment, and changes in the cost of treatment over time 
are highly unpredictable.  Haematological cancers are expected to cost the 
most over the next ten years, owing to the high current costs associated with the 
treatment of these cancers. This is followed by cervical, breast and prostate cancer.
Figure 16 shows the real expenditure per capita uninsured from 2010/11 to 2019/20 in 
South Africa(6). The graph shows very limited growth in health spending per capita 
(only 13% increase over the 10-year period), despite a growing burden of disease 
in the country.

The expected increase in incident cancer in South Africa (a doubling by 2030) is 
consistent with existing literature. According to the WHO Report on Cancer (2020), 
the number of cancer cases is expected to double over the next 20 years, with the 
majority of increases occurring in LMICs(9). While lung cancer is the cancer with the 
highest incidence rate globally, followed by breast cancer, the relative incidence 
of types of cancer differs across geographies. For example, a higher incidence of 
infection-related cancers is expected in LMICs (where 25% of cancers are caused 
by infections)(9). This is consistent with the findings of this report, which identifies 
cervical cancer (which is caused by HPV) as one of the three cancers with the 
highest incidence. 

Literature on the total cost of cancer to either of the public or private health systems 
in South Africa is limited. The HE2RO costing reports for breast and cervical cancer 
are some of the only comprehensive costing and cost-forecasting literature and 
were included as data sources for this model. 

Planning for cancer services should be evidence-based, to ensure that resource 
allocation is commensurate with the expected burden of disease and associated 
costs. This requires the availability of relevant, recent, and reliable data. At present, 
such data are not publicly available. This highlights the need for comprehensive 
incidence and costing data, across both the public and private sectors. While 
this model projects the incidence and cost of some of the most common cancers 
in the country, planning for cancer services will require similar projections for all 
cancers to ensure comprehensiveness. 
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7 - DISCUSSION AND CONCLUSION

The rising burden of cancer, forecasted in our model, highlights the need to 
increase resources available for cancer services in South Africa. The WHOs four 
pillars for cancer care provide guidance for how countries can move toward 
better services. There is an increased need for human resources, screening and 
prevention activities, treatment services (including equipment and maintenance 
thereof), medication and palliation services. 

This will require strategic planning for cancer services. In the context of South 
Africa and its’ narrowing fiscal climate, ensuring that limited resources are used 
most efficiently is critical. A re-engineering of the way in which cancer services are 
planned and budgeted for is therefore recommended. This would include cancer 
as part of the broader non-communicable diseases planning and funding, given 
how these risk factors interact. Funding cancer services in a vertical manner would 
not be best for people living with cancer and given the limited fiscal envelope 
for public health services in South Africa, a holistic model of care would be more 
cost-efficient and effective, too. 

The findings of this report highlight cancer as a major public health problem in 
South Africa. Both the incidence and the cost of cancer are rapidly increasing and 
are expected to continue to do so. The findings of the report highlight the need 
for rapid implementation of cancer prevention strategies, to reduce the number 
of future cases of cancer, and thereby reduce the burden on the health system. 
Prevention strategies should be cost-effective and maximise benefits for patients 
and the health system at large. This can best be achieved by integrating cancer 
prevention and treatment strategies with other chronic disease programmes, 
thereby leveraging economies of scale.
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