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Research briefs on
non-communicable
diseases in South Africa
Percept has developed a series of briefs aiming to explain, explore and quantify the burden of noncommunicable diseases (NCDs) in South Africa. Throughout the briefs both existing quantitative data
as well as emerging qualitative data are drawn together. The primary qualitative data - presented in
the form of vignettes - has been collected by Dr. Beth Vale, through in-depth ethnographic research.
Given the rising global burden of NCDs, particularly in low- and middle-income countries (LMICs)
these briefs are incredibly relevant. Given South Africa’s high prevalence of HIV, there’s also recently
been a focus on the link between HIV and NCDs, as the population living with HIV grows increasingly
older with the successful uptake of antiretroviral treatment (ART). As we’ll explain in the briefs, an
ageing population is more at risk for NCDs. Moving towards universal health coverage (UHC), it’s
imperative to understand the current needs of our population - and how these may change going
forward. We have produced fourteen briefs in this series.
Percept is grateful for the generous funding provided by the following three partners. The views
presented are however the authors’ own:
✛

 ctuarial Society of South Africa (ASSA): ASSA has an interest in being part of the
A
development of high-quality evidence to support resource allocation and decision-making and
the interplay between the supply and demand sides of the health system

✛

 GA Reinsurance Company of South Africa Ltd (RGA): RGA has an interest in the ways in which
R
life insurance can be responsive to the changing burden of disease and the ways in which we
can use data to drive decision-making

✛

 oard of Healthcare Funders (BHF): BHF is a regional representative body of health funders,
B
administrators, and managed-care organisations. It is committed to universal health coverage,
value-based healthcare, and accountability for health. Addressing the NCD burden is an
important element to achieve some of its objectives.

This report brings together key findings from 13 research briefs, which have been used to inform a
model forecasting the incidence and prevalence of NCDs in the country. The methodology behind
these forecasts is also detailed in this report.
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Take-home
messages
✛

In projecting the NCD burden for South Africa, it has become apparent that there is a severe lack
of reliable information. Surveillance mechanisms for NCDs are therefore a pressing issue in South
Africa.

✛

 CDs have been overshadowed by infectious diseases, in part because they are “silent killers”.
N
Waiting until people are acutely ill before intervening translates to poor health outcomes and
highlights the need for approaches that prioritise prevention and early detection.

✛

 he South African population overestimates its’ health when it comes to NCDs: most of those
T
suffering from NCDs don’t know their disease status. Underdiagnosis and the underreporting of
NCDs are major hindrances in estimating the true burden of disease.

✛

 ortality data show that NCDs account for over half of all deaths in South Africa. However, their
M
true burden runs much deeper than this. As lifelong diseases, the burden of NCDs on the health
system (and at an individual level) lies in living with NCDs.

✛

 odel forecasts indicate that the incidence and prevalence of NCDs in South Africa are
M
increasing and they’re expected to continue to do so as the South African population ages.
The number of individuals suffering from NCDs increases by more than half over the 20-year
forecasting period.

✛

Insurance companies can partner with their clients to improve their health. This can be done
by incentivising clients to lead healthier lives – for example, by using a more continuous
underwriting process (which would bring premiums down when clients’ health status improves).
It has the potential to reduce NCD-related claims (which account for the vast majority of longterm insurance claims) and improve overall health status, as well as profitability.
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Introduction
The high and increasing prevalence of non-communicable diseases (NCDs) has led to the recognition
of NCDs as a global public health emergency.1 In South Africa, this emergency is exacerbated by
the fact that, to date, much of the NCD burden has been hidden in plain sight: a large proportion
of individuals suffering from these conditions remain undiagnosed or are diagnosed very late in
their disease trajectory, once complications have already occurred. Historically, there has been a
strong focus on infectious diseases in the country, while the burden of NCDs silently grows. This has
contributed to the lack of reliable data that’s available on NCDs, as well as a limited understanding of
the true NCD burden on South Africa.
With all the data we’ve investigated and analysed for this project, we are left with the realisation that
the available data on NCDs is simply insufficient for effective disease surveillance and monitoring, and
therefore, action. This report presents and interrogates the findings of the Percept NCD model, which
projects the burden of NCDs in South Africa over the next two decades. The development of the
model was informed and guided by the information shared in the 13 briefs, and this report serves as
the final chapter to Percept’s investigation into NCDs in South Africa.

Hidden in plain sight

3

What drives the
multimorbidity of
HIV and NCDs?
Data sources and limitations
The model results are informed by a variety of public and private data sources (Table 1).
Table 1: D
 ata sources for model inputs
DATA SOURCE

DATA POINTS

NOTES

Thembisa model population
estimates2

Thembisa model
(Version 4.4)

The latest version with population projections
to 2040

Private sector
population

Total medical scheme beneficiaries

Depression
prevalence

Total beneficiaries with depression

Diabetes, heart
disease and
hypertension
prevalence

Total beneficiaries registered on the Chronic
Disease List (CDL) for the disease of interest

Comorbidity
prevalence

Total beneficiaries registered as having >1 CDL

Diabetes prevalence

Number of individuals who self-reported having
diabetes and/or results of HBA1C test indicating
diabetes

Hypertension
prevalence

Number of individuals who self-reported
having hypertension and/or blood pressure
measurements indicating hypertension

Comorbidity
prevalence

Individuals who have >1 of the following: selfreported NCD, hypertension according to blood
pressure measurements, diabetes according to
HBA1C test

Council for Medical
Schemes (CMS) – Annual
Reports3

South African Demographic
and Health Survey (DHS)
20164
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DATA SOURCE

DATA POINTS

NOTES

Depression
prevalence

Number of individuals symptomatic of
depression, as per CES-10 scale

Hypertension
prevalence

Number of individuals who self-reported
having hypertension and/or blood pressure
measurements indicating hypertension

Comorbidity
prevalence

Individuals who have >1 of the following: selfreported NCD, hypertension according to blood
pressure measurements, depression according
to CES-10 scale

Depression, diabetes,
heart disease
and hypertension
prevalence

Total beneficiaries with chronic registration
for the disease of interest

Comorbidity
prevalence

Total beneficiaries with chronic registration
for >1 NCD

National Cancer Registry6

Cancer incidence

Incidence rate of cancer per 100,000 population

Discovery Health Medical
Scheme (DHMS) 2009-2017

Cancer incidence

Total beneficiaries diagnosed with cancer

National Income Dynamics
Survey (NiDS) 20175

Medical Scheme

Each of the data sources used has its own limitations. For this reason, model results are based on a
weighted average of data from the various sources. The weighted average across data sources differs
for each disease, based on interpretation of the limitations of each data source for the particular
disease. Additionally, the weighted average across data sources differs for the public and private
sector to ensure that the data used are most representative of the population it’s been applied to.
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Forecasting the population
The total South African population is drawn from the Thembisa model.2 The population data is
disaggregated by age and sex and projected from 2019 through to 2040.
The private sector population is estimated using the Council for Medical Schemes (CMS) data, which
details the total number of beneficiaries that belong to a medical scheme. The total number of
beneficiaries (i.e., the total medical scheme population) is assumed to grow at the same average rate
that it’s been growing at between 2014 and 2018. Additionally, the proportion of beneficiaries within
each age band shows variation from one year to the next. Given that CMS data before 2014 doesn’t
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 bands up to 2040. It is assumed that the change in
the spread of beneficiaries by age and sex between 2014 and 18 is an accurate representation of the
ageing trends that we expect for this population in the future.
The public sector population is then estimated as 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. We acknowledge that some who are insured make use of the public sector
when funds run out and vice versa, making a neat split between the two populations somewhat
artificial.

Forecasting incidence and prevalence
The model forecasts the prevalence of diabetes, depression, heart disease and hypertensiona, as
well as the prevalence of individuals with more than one NCD (referred to as comorbidity) from
2019 to 2040. Prevalence is the number of cases of a particular disease in any given year. It includes
existing cases and any new cases. It’s therefore a running cumulative total of the number of people
with a particular condition. Prevalence is the best measure for NCDs because NCDs are typically
lifelong conditions that require ongoing treatment.
The model forecasts the incidence of cancer, as opposed to its prevalence. Incidence is the number of
new cases only for a particular disease. The prevalence of cancer would include all those with active
cancer, as well as those who have gone into remission, given that they may still need regular checkups or maintenance medication. As such, to forecast cancer prevalence, remission and death data are
required at a patient level. At present, such granular data does not exist in South Africa. Even globally,
the prevalence of cancer isn’t widely reported on. This is largely because countries don’t routinely
collect remission or death data for cancer, and where data do exist, it is highly aggregated. It makes it
impossible to model the prevalence by age and sex at a given point in time without making numerous
assumptions. Forecasting the incidence of cancer is further supported by the fact that the burden
of cancer on the health system can predominantly be attributed to active cancer (and is much lower
in individuals who are in remission), which means that understanding the incidence of cancer more
accurately reflects the implications of cancer as an NCD on the health system.

a

 nly NCDs with sufficient data available to accurately estimate prevalence were included in the model. While hypertension is
O
not an NCD itself, but rather a risk factor for various NCDs, it is included in the model because of its high prevalence.
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For each disease, the annual incidence or prevalence projections (model results) from 2019 to 2040 are
based on a weighted average of forecasted age and sex-specific incidence or prevalence rates, from
each of the available data sources for that disease. The weighted average incidence or prevalence
rates in a given year are then applied to the relevant forecasted population sub-groups (age and sexspecific). Separate weighted averages are applied to the public and private sector populations, given
the differences in socio-economic status, health-seeking behaviour, and demographics in these two
sectors.
Annual prevalence rates are forecasted from 2019 to 2040, based on the assumption that there
is no change in the annual prevalence rate over the forecasting period (i.e., the proportion of the
population who have an NCD stays constant over time). This is because insufficient historical data is
available to accurately estimate the historical trends in the annual rate of change in NCD prevalence
(for comorbidities, depression, diabetes, heart disease and hypertension). This is, however, unlikely to
be an accurate representation of changes in prevalence over time.
For the cancer incidence forecasting, the annual change in the incidence rate of cancer was estimated
using historical data (separately for each data sourceb). Annual incidence rates are forecasted from
2019 to 2040, based on the assumption that the annual change in the incidence rate remains
constant over the forecasting period.

Hidden in plain sight
NCDs are included as one of the four major categories of the quadruple burden of disease faced by
South Africa.7 However, the extent of the burden is largely unknown.

Late presentation makes for poorer health
outcomes
The consequences of NCDs to both the individual and the health system are often masked at first:
many NCDs have a long asymptomatic period during which diagnosis is unlikely.8 The prevalence
of NCDs is therefore commonly underestimated, which makes quantifying the true burden of NCDs
at any point in time challenging. During the early asymptomatic period, NCDs silently damage the
body. Only later, once the condition has progressed, individuals become symptomatic and present at
facilities. By this time, complications because of the NCD(s) have often already occurred, which has
negative implications for patient health and results in increased costs to the system. It highlights the
need for early intervention to improve health outcomes.

b

A 0% change in the incidence of cancer is applied to the medical scheme data. This is because the DHMS dataset showed a flat
incidence (0% increase) between 2009 and 2017. It is understood to be a result of better case-finding and more comprehensive
screening programmes, which may even pick up false positives.
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Misleading disease perceptions
Misconceptions around NCDs have also contributed to late and/or underdiagnosis, such that the NCD
burden remains hidden from view. There’s a common misconception that NCDs are diseases of the
affluent, while infectious diseases, such as HIV and TB, are diseases of the poor. This has shifted the
focus away from NCDs in some of the most vulnerable populations. Given that many of the risk factors
for NCDs are very closely associated with poverty,9 this ultimately leads to lower levels of diagnosis
of NCDs and poorer patient outcomes. Similarly, misconceptions around NCDs and sex and gender
lead to misestimations of the NCD burden. For example, although heart disease is often considered to
affect men more frequently, it is one of the leading causes of death in women worldwide.10 However,
heart disease is typically viewed as a disease that affects men and as a result, women are often
underdiagnosed and undertreated (owing to a lack of both primary and secondary prevention, as well
as poor recognition of symptoms in women).10

We can’t manage what we don’t measure
Data collection decisions are largely driven by disease perceptions, as well as funding opportunities. In
South Africa, where there’s a strong focus on infectious diseases, such as HIV and TB, there is routine
data collection and reporting for them. Conversely, there is very little routine data collected on NCDs
in the public sector. Even for cancer, which is a reportable condition,1 the quality of data is poor and
incomplete. Without reliable data, an accurate estimation of the true NCD burden is very difficult.

Sicker than we think we are
The South African population overestimates their health when it comes to NCDs. This is evident when
comparing prevalence based on self-reported data to objective measures of disease (such as blood
pressure measurements for hypertension in the NiDS and DHS, and blood sugar tests for diabetes in
the DHS). Objective disease measures in household surveys indicate 2-3 times higher prevalence of
diabetes and hypertension compared to the self-reported measures of these diseases (Figure 1).4,5
Figure 1: g
 e-standardised diabetes and hypertension prevalence rates, as per self-reported and
objective disease measures (DHS, 2016)
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It is unlikely that someone who reports not having an NCD is receiving treatment for this NCD. While
it is expected that a large proportion of the underreporting of NCD status can be attributed to
underdiagnosis (i.e., individuals not knowing they have NCDs and therefore not reporting it), a poor
understanding of one’s health status and/or reluctance to report disease-status are other contributing
factors. Both underdiagnosis and any stigma that may prevent health-seeking also have negative
implications for population health.

Living and dying with NCDs
Data collection decisions are largely driven by disease perceptions, as well as funding opportunities.
In Mortality data show that NCDs account for more than half of all deaths in South Africa.11 The total
number of deaths attributed to cancer in 2017 was 43,120 (10% of total deaths) and the total number
of deaths attributable to cardiac disease was 37,623 (8% of total deaths) (Figure 2).
Figure 2: NCD mortality (StatsSA, 2017)

Mortality data also only reports one cause of death, reducing the data to what someone died of,
rather than what may have contributed to their death. This same point was brought up during the early
years of the HIV/AIDS pandemic, when mortality data would reflect death from Kaposi’s sarcoma for
example (a cancer), when in fact, the person became susceptible because of their HIV diagnosis. This
decision to report on only the immediate cause of death initially resulted in a large underreporting
of the HIV burden. This issue has once again arisen during the Covid-19 pandemic. The increased
risk of dying from Covid-19 in patients who suffer from NCDs has been widely reported on,12–14
demonstrating that NCDs act as prominent contributors to Covid-19 deaths; yet most of these deaths
will be reported as Covid-19 deaths and not NCD deaths (Box 1).15
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Box 1: Covid-19 and mortality
Covid-19 has highlighted the shortcomings of interpreting the burden of disease through
mortality statistics. In addition to considering the number of deaths attributed to Covid-19
as per death certificates, many countries have begun to use “excess deaths” to interpret the
full impact of Covid-19 on mortality. Excess deaths compare the expected number of deaths
over a given period (based on historical data) to the actual number of deaths over the
period. Excess deaths include deaths that were both direct results of Covid-19 (even where
not diagnosed or reported on the death certificate) and deaths that were indirectly related
to the disease (for example, deaths related to poorer access to health services during the
pandemic).

Model results
NCD prevalence
The prevalence of depression, diabetes, and heart disease are increasing over time. The prevalence of
comorbidity of NCDs (having more than one NCD) is also increasing over time.
The model forecasts that the prevalence of depression, diabetes, and heart disease, as well as NCD
comorbidity, will increase between 2019 and 2040 (Figure 3). Of these NCDs, the prevalence of
heart disease is increasing at the fastest rate over this period, with 1.74 times as many cases in 2040
compared to 2019, followed by comorbidities, with 1.6 times as many cases in 2040 compared to
2019.
Figure 3: Forecasted NCD prevalence 2019-2040 (Percept NCD Model, 2021)
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Given that the model results are based on the assumption that there is no change in the age-specific
prevalence rates of the various NCDs over the forecasting period (see the section on Methodology
and Data above), the increases in the prevalence of these NCDs over time can be explained by
demographic changes only. The South African population is both growing and ageing and given the
strong association between NCDs and age (brief 2), as the number of older individuals in the country
increases, so too will the number of individuals with NCDs. This will change what proportion of the
total population has an NCD in a given year (Table 2).
Table 2: D
 ata sources for model inputs
YEAR

2020

2030

2040

Comorbidities

8.2%

9.3%

10.4%

Depression

11.7%

12.0%

12.3%

Diabetes

8.9%

10.0%

11.2%

Heart disease

2.3%

2.7%

3.2%

The prevalence of hypertension is very high and increasing rapidly. The model estimates that there are
14.2 million adults (aged 20+) with hypertension in 2019 (38% of adult population), and this number is
forecasted to grow to 21.6 million by 2040 (43% of adult population).
The prevalence rates observed in public-sector data are higher than the prevalence rates observed in
the medical scheme data ( Figure 4). This is because the public-sector data used is based on objective
disease measures (a CESD-10 questionnaire to screen for depression symptoms, an HbA1C test for
diabetes, and blood pressure measurements for hypertension). The use of objective measures allows
for undiagnosed or unreported NCDs to be picked up and included in the dataset. Conversely, the
medical scheme data are based on claims and disease programme registration data, which only include
patients who are in active management for their condition, or have been in the past.

Hidden in plain sight

11

Figure 4: Age-standardised NCD prevalence rates in 2019, by data sourcec

The model results are disaggregated by age and sex. This is done because of the strong associations
between NCDs and age (brief 2), and NCDs and sex (brief 3). The results are further split into the
medical scheme (private) population, and the uninsured (public) population. This is done to try and
account for the impact of social determinants of health on NCD prevalence (brief 4) and the impact of
access to care on health outcomes.

The strong association between age and NCDs is evident in the high increases in the number of
prevalent cases of NCDs in individuals over the age of 49d. This is depicted for diabetes in Figure 5:
the number of individuals aged 50+ with diabetes increases over time because the number of people
who fall into the 50+ age band is growing as the population ages.
Figure 5: Forecasted prevalence of diabetes from 2019-2040, by age band (Percept NCD Model, 2021)

c

d

In Figure 4:
CMS high = anyone with at least one claim
CMS medium = anyone registered on chronic disease programme
CMS low = treated E&V prevalence criteria
This is not the case for depression, which is driven by increases in prevalent cases across all ages.
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The prevalence of NCDs is higher in females than males. As explored in brief 3, this can be explained
by the higher NCD risk faced by females, owing to both biological and societal factors (Figure 6).
While females experience a higher prevalence of NCDs, the lower levels of health seeking-behaviour in
men translates to higher levels of late and/or underdiagnosis in males, with poor implications for male
health and a likely underestimation of the NCD burden in men.
Figure 6: Forecasted prevalence of diabetes from 2019-2040, by age band (Percept NCD Model, 2021)

Cancer incidence
The incidence of cancer in the South African population is increasing rapidly over time.
Historical medical scheme data shows a flat incidence rate of cancer over the analysis period
(2009-2017).

This means that the number of incident cancers cases as a proportion of total insured lives stayed the
same, each year. We believe this to be a result of (1) better case-finding and a more comprehensive
screening programme and (2) the insured population being a relatively stable population and not
showing material growth in the number of lives covered for over a decade, which contributes to the
stable number of cases per year.
In the uninsured population, the NCR data showed changes in the rate of incident cases over time,
both a factor of the changing and growing population and improved screening activities. The model
forecasts reflect this steep growth in the rate of incident cancer cases in the uninsured population as
compared to the stable number of incident cancer cases in the insured population (Figure 7).
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Figure 7: Forecasted incidence of cancer 2019-2040 (Percept NCD Model, 2021)

Uncovering potential
The growing incidence and prevalence of NCDs in South Africa highlights the urgent need for
immediate action. The extent of the NCD burden, coupled with the fact that the South African health
system is already overburdened (which has been further exacerbated by the Covid-19 pandemic),
means that we need to act quickly; and uncovering the true burden of NCDs serves as the first step.
Deepening understanding of the NCD burden unlocks the potential to bring about change, through
targeted and context-appropriate interventions that address the burden comprehensively.
As explored in brief 13, there are various potential levels of change throughout the life cycle that can
change the NCD trajectory (Figure 8). The relative importance of these levers of change would likely
differ across sub-populations in the country, depending on the nature and extent of the NCD burden.
For example, we know that poor health-seeking behaviour leads to higher levels of under- and/or latediagnosis in men, highlighting diagnosis as a potentially high-impact intervention stage for men.
Figure 8: Potential levers of change throughout the life cycle
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The increased risk of Covid-19 morbidity and mortality in patients with NCDs (comorbidities)12–14 has
brought to light the seriousness of NCDs as a disease group. The pandemic has also increased public
awareness about NCDs, which may have positive effects on health-seeking behaviour.
Addressing the NCD burden gives rise to an opportunity for innovation with large-scale positive
impacts. A prime example of innovation opportunity exists in the insurance space, where NCDs
account for three-quarters of terminal illness claims, half of all critical illness claims, and about
a quarter of all disability and death claims (brief 12).16 For example, at present, a one-time risk
assessment procedure is conducted on clients when they apply for their life insurance policies. This
doesn’t make allowance for the impact of the growing burden of NCDs on profitability. However, by
leveraging existing technology and alternative data sources to ensure a more continuous underwriting
approach, insurance companies can potentially reduce NCD-related claims by partnering with their
clients to improve their health. Learnings and successes can then be adapted South Africa’s for
National Health Insurance.

Model limitations
The model results are contingent on the reliability and availability of data. To an extent, the model
accounts for the shortcomings of the various data sources by using incidence and prevalence estimates
that are a weighted average of the available data sources. However, model results are likely an
underestimation of the true burden of NCDs, as it is probable that each data source underestimates
the burden of NCDs (albeit to differing extents). For example, the private sector data only includes
medical scheme members who have claims that are associated with an NCD, or who are registered
on a disease-management programme for an NCD that is included as a part of the Chronic Disease
List (CDL). It is unlikely that this truly reflects the entire medical scheme population with NCDs, as
some members may choose not to claim for certain aspects of their healthcare (associated with NCDs)
or not to register for a disease management programme, for a variety of reasons. Additionally, not
all NCDs are on the CDL, which means that the level of reporting on claims for these diseases is not
standardised.
Additionally, owing to insufficient historical data to accurately estimate historical trends in the
prevalence rate of NCDs, prevalence forecasts in the model are based on the assumption that there is
no change in the annual prevalence rate. Therefore, changes in prevalence over the forecasting period
are a result of demographic changes only, which is likely an underestimation of the true prevalence of
NCDs over time.
Finally, while the series of briefs has highlighted associations between various factors and NCDs
(Figure 9), a lack of available and detailed data prohibited the inclusion of all these factors/variables in
the model.
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Figure 9: Factors investigated for their relationship with NCDs

To forecast the burden of NCDs more accurately, the collection and recording of granular
and reliable data must be prioritised. This information will be invaluable to determine
the populations facing the highest levels of NCD risk and burden, and it would enable
the development of more targeted interventions through the identification of the most
vulnerable populations.
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Conclusion
The burden of NCDs in South Africa is increasing and it’s expected to continue doing so as the
population of South Africa ages. The burden is experienced in different ways, due to existing
associations between NCDs and various biological and societal sectors.
While the results of this model likely still underestimate the true underlying burden of NCDs in
South Africa given the various data constraints that exist, they begin to uncover what was previously
hidden from view and unlocked a clearer picture of the current and future burden of NCDs in the
country. Understanding the burden of NCDs will help to inform prevention, promotion, and treatment
strategies – and it is critical for an informed, effective, and efficient response to NCD management in
South Africa.
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