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Background. Ongoing quantification of the disease burden attributable to smoking is important to monitor and strengthen tobacco 
control policies.
Objectives. To estimate the attributable burden due to smoking in South Africa for 2000, 2006 and 2012.
Methods. We estimated attributable burden due to smoking for selected causes of death in South African (SA) adults aged ≥35 years for 2000, 
2006 and 2012. We combined smoking prevalence results from 15 national surveys (1998 - 2017) and smoking impact ratios using national 
mortality rates. Relative risks between smoking and select causes of death were derived from local and international data. 
Results. Smoking prevalence declined from 25.0% in 1998 (40.5% in males, 10.9% in females) to 19.4% in 2012 (31.9% in males, 7.9% in 
females), but plateaued after 2010. In 2012 tobacco smoking caused an estimated 31  078 deaths (23  444 in males and 7  634 in females), 
accounting for 6.9% of total deaths of all ages (17.3% of deaths in adults aged ≥35 years), a 10.5% decline overall since 2000 (7% in males; 18% in 
females). Age-standardised mortality rates (and disability-adjusted life years (DALYs)) similarly declined in all population groups but remained 
high in the coloured population. Chronic obstructive pulmonary disease accounted for most tobacco-attributed deaths (6 373), followed by 
lung cancer (4 923), ischaemic heart disease (4 216), tuberculosis (2 326) and lower respiratory infections (1 950). The distribution of major 
causes of smoking-attributable deaths shows a middle- to high-income pattern in whites and Asians, and a middle- to low-income pattern in 
coloureds and black Africans. The role of infectious lung disease (TB and LRIs) has been underappreciated. These diseases comprised 21.0% of 
deaths among black Africans compared with only 4.3% among whites. It is concerning that smoking rates have plateaued since 2010. 
Conclusion. The gains achieved in reducing smoking prevalence in SA have been eroded since 2010. An increase in excise taxes is the most 
effective measure for reducing smoking prevalence. The advent of serious respiratory pandemics such as COVID-19 has increased the urgency 
of considering the role that smoking cessation/abstinence can play in the prevention of, and post-hospital recovery from, any condition. 

S Afr Med J 2022;112(8b):649-661. https://doi.org/10.7196/SAMJ.2022.v112i8b.16492

The article in context
Evidence before this study. The prevalence of tobacco smoking has been declining since the introduction of comprehensive tobacco control 
legislation in 1993 (the Tobacco Products Control Act No. 83 of 1993). However, monitoring of smoking prevalence and trends has been challenging. 
Several national surveys collected information on current smoking using different methods. In 2000, the first South African Comparative Risk 
Assessment (SACRA1) study was conducted and assessed the attributable burden due to tobacco smoking. Smoking ranked third in terms of 
mortality among 17 risk factors evaluated, and accounted for 8.0 - 9.0% of total adult deaths and 3.7 - 4.3% of total adult disability-adjusted life years. 
Added value of this study. This study applied updated Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) methods to 
estimate the smoking-attributable burden from selected health-related outcomes in adults aged ≥35 years for three time points, 2000, 2006 
and 2012. The number of data sources increased. Smoking prevalence estimates for 2000, 2006 and 2012, by population group, age and sex, 
were obtained from a pooled meta-regression analysis of 15 national surveys between 1998 and 2017. Smoking prevalence declined between 
1998 and 2010, but has plateaued since then. Smoking caused 31 078 deaths in 2012, accounting for 7% of total deaths (17% of total deaths 
in adults aged ≥35 years). This is a decline of 10.5% in smoking-attributable burden since 2000. 
Implications of all the available evidence. Despite gains in tobacco control in SA, smoking prevalence and smoking-attributable burden 
remains high. Rates of decline in smoking prevalence plateaued between 2010 and 2012, suggesting that tobacco control measures need review 
and strengthening. Increasing excise taxes is the most effective measure to reduce smoking prevalence, and this should be implemented. In 
addition, brief interventions encouraging patients to quit smoking during clinic or hospital visits should target high-risk patients.
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Smoking tobacco is one of the main risk factors for morbidity and 
mortality globally, with enormous economic and health costs.[1,2] 
Smoking considerably increases the risk of death from lung and 
other cancers, heart disease, stroke, chronic respiratory disease and 
other conditions.[3] In 2019, the World Health Organization (WHO) 
estimated that tobacco use was responsible for 8  million deaths 
worldwide per year, with many of these occurring prematurely, 
and smoking prevalence was estimated at 19.2% worldwide (37.2% 
males and 5.8% females).[1] In 2019, the Global Burden of Diseases, 
Injuries and Risk Factors Study (GBD)[4] ranked tobacco exposure the 
second leading cause of death out of 87 risk factors, accounting for 
7.7 million deaths worldwide. Tobacco use accounted for 6.2 million 
deaths in males (20.2% of all male deaths) and 1.5  million deaths 
in females (5.8% of all female deaths). A number of studies have 
demonstrated that long-term sustainable public health interventions 
can reduce smoking prevalence.[4-6] GBD 2019 estimates that globally, 
government interventions including taxation and tobacco regulatory 
policy reduced the prevalence of smoking by almost 1% per year 
between 2010 and 2019. However, despite a decline of 15.7% in age-
standardised smoking-attributable death rates between 2010 and 
2019, smoking remains the second leading risk factor for deaths.

South Africa (SA) was an early adopter of the WHO Framework 
Convention on Tobacco Control.[7] In 1994, SA enacted comprehensive 
tobacco control legislation measures (the Tobacco Products Control 
Act No. 83 of 1993), including increases in excise taxes and an 
advertising ban.[8] The prevalence of smoking decreased from 32.6% 
in 1993 to 28.5% in 1998.[9] The Global Youth Tobacco Surveys 
(GYTSs) conducted in SA in 1999, 2002, 2008, and 2011[10,11] show 
the positive impact of tobacco control policies on youth smoking over 
a 12-year period.[12] 

According to the South African National Health and Nutrition 
Examination Survey (SANHANES-1),[13] 17.6% of South Africans 
aged ≥15 years were smokers in 2012.[14] This decline (from 32% 
in 1993) has been largely attributed to an increase in excise taxes, 
stricter smoking legislation and control over advertising.[8,10] Despite 
these achievements, smoking rates in SA (especially for black African 
males (28.5%) and females (3.3%)) are higher than those of most 
other African countries.[1] Global Adult Tobacco Survey data from 
8 other African countries range from 7.2% - 23.9% in males and 
0.2% - 2.8% in females,[15] and there are also concerns that smoking 
prevalence has plateaued at 20% of the adult population since 2010.[16] 

Since smoking is a major public health issue in SA, ongoing 
quantification of smoking prevalence and the smoking-attributable 
disease burden is important for monitoring and strengthening 
tobacco control policies. In 2000 the first South African Comparative 
Risk Assessment Study (SACRA1)[17] conducted by the South African 
Medical Research Council (SAMRC) found that smoking ranked 
third (after unsafe sex/sexually transmitted disease and high blood 
pressure) in terms of mortality among the 17 risk factors evaluated. 
Furthermore, smoking accounted for 8.0% - 9.0% of deaths and 3.7% 
- 4.3% of disability-adjusted life years (DALYs).[18] 

Local mortality surveillance on smoking-attributed risks (1997  - 
2013), derived from the Smoking and Death Notification South 
Africa (S&DNSA) study[19] and mortality trends in lung cancer, 
suggests that the relative risks (RRs) (although they measured 
diluted RRs of current smoker v. ex-/never-smokers) for smoking-
related deaths in some SA population groups (see disclaimer) 
are heterogeneous and differ from the American Cancer Society 
Prevention Study, Phase II cohort (CPS-II cohort).[20] Methods were 
therefore adapted for the second SACRA[21] to account for available 
local smoking prevalence and RR data. The aim of the present study 
was to estimate the burden attributable to smoking in SA over time 

(for 2000, 2006 and 2012), incorporating improved methods, updated 
information on prevalence of smoking and revised RRs for smoking-
attributable deaths by population group. The results presented in this 
article supersede the previously published SACRA1 estimates. 

Methods
The GBD updates its comparative risk assessment (CRA) methods 
regularly, including new smoking-related outcomes, revision of the 
RRs of smoking in relation to these outcomes and updated local 
smoking prevalence estimates.[22,23] GBD 2017[24] used a new measure 
of exposure to smoking that takes duration as well as consumption 
into account, namely pack years of exposure. Such data are not 
available in SA, so a modified CRA methodology from the GBD 
2016[23] was used for this study. 

We followed the hybrid method used in the GBD 2010 study,[22] 
which used a combination of the smoking impact ratio (SIR) 
method[25] and the smoking prevalence method to calculate 
population-attributable fractions (PAFs). The SIR method was used 
for conditions where the long-term lag between smoking prevalence 
and eventual hazards is well described and homogeneous (e.g. lung, 
certain cancers, chronic obstructive pulmonary disease (COPD). The 
prevalence method was used for conditions where the relationship 
with smoking is more heterogeneous (e.g. cardiovascular disease, 
stroke, tuberculosis (TB), other respiratory diseases, diabetes and 
other conditions), as reported below. Attributable burden due to 
smoking was estimated for adults aged ≥35 years by population group 
by applying the PAF for each health outcome to burden of disease 
estimates from the Second SA National Burden of Disease Study 
(SANBD2) for the respective years.[21,26]

Estimating exposure to tobacco smoking
Smoking prevalence
Smoking prevalence estimates from 1998 until 2012 were obtained 
from a pooled meta-regression analysis of 15  national surveys that 
included data on smoking status.[27] These surveys were a  priori 
reviewed for risk of bias based on a standardised assessment 
tool[28] that evaluated the wording of the smoking question and the 
representativeness of the sample (see Table  S1 in appendix: https://
www.samedical.org/file/1841). Each survey was weighted by the 
risk of bias score and the sample size. Prevalence estimates for each 
sex, population and age group were normalised to represent the SA 
population (Table S2 in appendix).

The smoking prevalence method uses the current prevalence 
of smoking applied to RRs to calculate PAFs. The disease burden 
attributable to tobacco smoking was estimated by comparing the 
current local smoking exposure with the theoretical minimum risk 
exposure level (TMREL), defined as the counterfactual exposure or 
distribution with the lowest possible risk (never smoking).

Smoking impact ratio (SIR) (long lag conditions)
The SIR method uses lung cancer mortality as a marker of cumulative 
population exposure to smoking to calculate the PAF. Current 
smoking is a poor proxy for the cumulative hazards of smoking, as 
some of the negative effects of smoking take time to manifest. The 
cumulative hazards of smoking depend on several factors: smoking 
onset age, smoking duration, smoking intensity, degree of inhalation 
and cigarette characteristics, such as tar and nicotine content and the 
type of filter. To overcome this problem for conditions where there is 
a long lag between exposure and disease outcome, and the long-term 
hazards are well documented, the SIR method, which estimates excess 
lung cancer mortality, was used as a marker for accumulated smoking 
risk.[29] In the present study, the SIR is defined as the observed SA 
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lung cancer mortality in excess of never-smokers, relative to excess 
lung cancer mortality for the reference group of smokers in the 
American Cancer Society Prevention Study, (CPS-II).[20] 

where CLC is the observed population group-age-sex-specific lung 
cancer mortality rate in SA for 2000, 2006 and 2012, NLC is the non-
smoker lung cancer mortality rate in the SA population, and  
and  are the smoker and non-smoker lung cancer mortality 
rates in the reference population CPS-II (which is not categorised by 
population group). The numerator and denominator are normalised 
with the respective non-smoker lung cancer mortality rates.[30] 

The non-smoker lung cancer mortality rates (NLC) estimated for the 
SA population (Asians excluded because of small sample size) from the 
S&DNSA data (Table  S3 in appendix: www.samedical.org/file/1841) 
are higher than in the CPS‑II population because they include 
ex-smokers (Fig. 1). Therefore the non-smoker lung cancer mortality 
rates in the reference population CPS-II were substituted for the NLC in 
the SIR formula.[25] The observed lung cancer mortality rates (CLC) by 
population group from the most recent SA burden of disease estimates 
for 2000, 2006 and 2012 were used in the SIR calculations.[21] 

Smoking-related causes of death
The smoking-related medical causes of death used in GBD 2016[23] 

were included: cancers of mouth, oro- and nasopharynx, oesophagus, 
stomach, colorectal, liver, pancreas, lung, breast, cervix uteri, prostate, 
kidney and bladder, leukaemia, COPD, other chronic respiratory 
diseases, asthma, TB, lower respiratory infections (LRIs), ischaemic heart 
disease (IHD), stroke, hypertensive heart disease, other cardiovascular 
disease, peptic ulcer, gallbladder and biliary disease, Alzheimer’s disease, 
multiple sclerosis, diabetes mellitus (DM) and rheumatoid arthritis 
(Table 1). GBD 2016 included Parkinson’s disease, low back pain, cataract 
and macular degeneration. These conditions were not included because 
of the low mortality attributable to these conditions and uncertainties 
regarding the extent of the morbidity data. While GBD 2016 attributed 
a small number of deaths to unintentional injuries (road traffic injuries 
and falls) we did not, owing to likely confounding by alcohol. 

Relative risks for smoking
Comparison of lung cancer mortality rates from the CPS-II and from 
the S&DNSA study[19] indicated that there are marked differences in 
the tobacco epidemic between population groups in SA, particularly 
in the black African population (Fig. 1). Lung cancer mortality rates 
among white and coloured male smokers are comparable with or 
higher than those for smokers in CPS-II, while those for black African 
male smokers are lower than the other population groups, probably 
as a result of later age of initiation,[31] lower daily consumption of 
cigarettes[32-37] and shorter duration of smoking.[32] 

For conditions with a long lag from exposure to outcome (lung 
and certain other cancers, COPD and other chronic respiratory 
conditions), the GBD 2016 RRs that were based upon the CPS-II RRs 
were used for all population groups (Table  1), because conceptually 
the SIR is already converting the smokers from the four SA population 
groups with different smoking histories into equivalents of smokers 
in the CPS-II reference population, where risks for smoking-related 
diseases have been measured.[29] 

For other conditions where the RRs are more heterogenous (acute 
respiratory infections including TB, cardiovascular diseases (IHD, 
stroke and others), peptic ulcer, gallbladder and biliary disease, 

multiple sclerosis, Alzheimer’s disease, rheumatoid arthritis and DM), 
the RRs from CPS-II as used in GBD 2016 were applied for whites, 
coloureds and Asians. 

For historical reasons, black Africans appear to have lower risks 
due to smoking, so the GBD 2016 RRs for the other conditions 
were adjusted using the ratio of black African to white RR from 
updated S&DNSA estimates.[19] The RRs and adjustment factors 
for black African RRs are set out in Table  1. Meta analyses of RRs 
for TB mortality due to smoking revealed heterogeneity across 
populations,[38] whereas a meta-analysis of smoking in relation 
to community-acquired pneumonia mortality yielded more 
homogenous results.[39] For this reason, RRs for TB mortality from 
the S&DNSA data and RRs for infectious respiratory disease from 
GBD 2016 were used (Table 1).

Following the hybrid method, exposure was measured by the SIR 
method for conditions that have a long lag from exposure to disease 
outcome and by current smoking prevalence for other conditions. 
The estimated SIRs for each population group, sex and age group 
are shown in Fig. S1 in the appendix (www.samedical.org/file/1841). 

Lung cancer
The absolute difference between the observed lung cancer death rate 
and the level in never/ex-smokers in the CPS-II was used to directly 
estimate the proportion of lung cancer attributable to smoking (PAF).

COPD, other chronic respiratory diseases and cancers other than 
lung cancer
The estimated SIRs using never-smoker lung cancer mortality rates 
from CPS-II and CPS-II RRs were used in the classic PAF formula[25] 
to calculate attributable burden for 2000, 2006 and 2012 for deaths, 
premature mortality (years of life lost (YLLs)), years lived with a 
disability (YLDs) and DALYs, as follows: 

where is the relative risk and Bj is the estimated burden of disease 
for age group j. The latest burden of disease estimates for SA for 2000, 
2006 and 2012 were used for Bj. 

Other conditions
Current smoking prevalences for 2000, 2006 and 2012 were estimated 
from local nationally representative surveys, and the RRs from 
CPS‑II, with adjustment for black Africans, were used in the classic 
PAF formula to calculate the attributable burden for 2000, 2006 and 
2012 for deaths, YLLs, YLDs and DALYs as follows:

where Pj is the prevalence, RRj is the relative risk and Bj is the burden 
from age group j. 

Age-standardised death rates were calculated using alternative SA mid-
year population estimates[40] and the WHO standard population.[41] 

Uncertainty analysis
We used Monte Carlo simulation modelling to present uncertainty intervals 
(UIs) around point estimates reflecting the main sources of sampling 
uncertainty in the calculations using the Ersatz software version 1.35,[43] 
and normal distribution was specified for smoking prevalence based on 
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standard errors from the meta-regression 
analysis of 16 surveys. We used the Ersatz 
function ErRelativeRisk for the RR variables. 
Standard errors were derived from the 
published 95% confidence intervals (CIs). 
We modelled the uncertainty around the 
CPS-II smoker and non-smoker lung cancer 
mortality rates using a gamma distribution. 
For the output variables (attributable burden 
and attributable burden as a percentage of 
total burden in SA), 95% CIs were calculated 
bounded by the 2.5th and 97.5th percentiles 
of the 2000 iterative values generated.

Results
Smoking prevalence
Smoking prevalence estimates declined 
from 25.0% in 1998 to 19.4% in 2012. Male 
smoking prevalence declined from 40.5% 
to 31.9%, and females from 10.8% to 7.9%, 
during the same period. Smoking prevalence 
estimates for South Africans between 1998 
and 2012 are shown by population group 
and sex in Fig. 2. Smoking prevalence was 
highest among Asian and coloured males 
followed by white males, coloured females, 
black African males, white females, Asian 
females and black African females. A 
declining trend was visible between 1998 
and 2010, with plateauing after 2010 for 
all population groups except for Asians 
(declining trend continuing at a slower rate) 
and black African females (remained flat 
throughout).

SIRs by age and population group are 
shown in Fig.  S1 in the appendix (www.
samedical.org/file/1841). Coloured males 
and females had the highest SIR, particularly 
in the younger age groups. 

Population-attributable fractions 
and attributable burden
The estimated PAFs for grouped conditions 
included in the study are shown in Table 2 
(PAFs and the number of smoking-
attributable deaths for single causes can be 
found in Table  S4 in the appendix: www.
samedical.org/file/1841). In 2012, lung 
cancer had the highest attributable fraction 
(75.8%) followed by chronic respiratory 
disease (42.0%). Seven percent of TB deaths 
and 11.5% of LRIs were attributed to tobacco 
smoking. Overall, the PAFs were three times 
higher in males than females. PAFs for all 
causes except chronic respiratory disease 
showed a declining trend between 2000 and 
2012 (Fig. S2 in appendix).

In 2000, smoking caused an 
estimated 34 739 deaths among those  
aged ≥35 years. Of these, 25 415 deaths were 
among males (9.6% of total male deaths of 
all ages) and 9  324 among females (3.9% 
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of total female deaths of all ages). This declined in 2012 to 
31 078 or 6.9% of total deaths (all ages) or 17.3% of the total 
deaths in adults ≥35 years. Of these, 23 444 (8.5%) deaths 
were among males and 7 634 (3.0%) among females. The 
95% UIs are presented in Table 2. 

In 2012, the proportion of DALYs attributable to 
smoking was lower (5.2% for males and 2.0% for females) 
than for deaths, as most deaths attributable to smoking 
occur in middle and old age. Overall, cardiovascular 
deaths (8  138) accounted for the majority of smoking-
attributable deaths, followed by chronic respiratory 
disease including asthma (7  552), lung cancer (4  923), 
other cancers (4  802), TB (2  326) and LRIs (1  950) 
(Table 2).

The top 10 individual causes of smoking-attributable 
deaths for adult males and females aged ≥35 years are 
shown in Fig.  3. COPD accounted for the majority of 
deaths (6  373), followed by lung cancer (4  923), IHD 
(4 216), TB (2 326) and LRIs (1 950).

The relative proportions of smoking-attributable 
deaths by major cause in 2012 are shown in Fig.  4 for 
each population group. While the leading cause of death 
attributed to smoking is COPD, followed by cardiovascular 
diseases, there are at least two epidemiological patterns 
evident, illustrated by differences in infectious respiratory 
disease. Among black Africans, TB and infectious 
respiratory disease comprise 21.0% of smoking-attributed 
deaths, compared with only 4.3% among whites. Lung 
cancer, on the other hand, comprised 12.5% of all deaths 
in black Africans v. 17.7% - 19.9% in the other groups, 
reflecting the longer and more intense smoking history 
of the latter groups. The relative proportions of smoking-
attributable deaths in 2012 by major cause are shown by 
sex for each population group in Fig. S3 in the appendix 
(www.samedical.org/file/1841).

Smoking-attributable deaths by age 
At all ages there were significantly more deaths among 
males than females (Fig. 5). Smoking-attributable deaths 
peaked in the 45 - 59-year age group, in line with the 
historically high smoking prevalence in those age groups. 
A decline in PAFs between 2000 and 2012 in younger 
populations is encouraging and suggests a current cohort 
effect of prior reductions in smoking prevalence.

Age-standardised smoking-attributable mortality rates 
(ASDR) varied markedly by population group and sex 
(Fig. 6). Coloured males had the highest ASDR, followed 
by Asian males and coloured females, black African males 
and then white males. White female ASDR smoking-
attributable rates were about half those of coloured 
females. In comparison, rates for black African and 
Asian females were low. Smoking-attributable burden 
decreased in all population and sex groups between 2000 
and 2012.

Discussion
Smoking prevalence declined from 25% to 19.4% 
between 1998 and 2012. Similarly, smoking-attributable 
deaths declined from 34  739 (6.9%) in 2000 to 31  078 
(5.9%) in 2012. Despite gains in tobacco control in SA, 
smoking prevalence and smoking-attributable burden 
remain high. In addition, rates of decline in smoking 
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prevalence plateaued between 2010 and 2012, suggesting that tobacco 
control measures need review and strengthening. 

In refining national ‘working’ estimates of deaths attributed to 
smoking, we took account of absolute risks calculated from locally 
available data on the S&DNSA death notification forms in SA smokers 

in comparison with the CPS-II data. While absolute risks for white, 
coloured and Asian populations were similar to CPS-II, data from black 
African populations were markedly different. Lower smoking risks in 
black African populations are a likely consequence of historically low 
smoking prevalence among black African women, and among black 
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Fig. 1. South African smoker and never/ex-smoker lung cancer mortality rates compared with Cancer Prevention Study II (CPS-II) smokers and never-
smokers by population group and sex.[20]
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African men, historically lower smoking 
prevalence, lower amounts smoked and later 
age of initiation than other groups. In view of 
this, RRs for LRIs, IHD, hypertensive heart 
disease and other cardiovascular diseases for 
black Africans were adjusted downwards.

With the understanding that RRs on 
smoking and deaths derived from the 
S&DNSA study are attenuated (but with no 
evidence of systematic biases), we retained 
some of these to inform risks for diseases 
for which there is large international 

heterogeneity in risks. This was particularly 
the case for TB, where the background 
incidence and mortality from the disease 
is high, and RRs from international studies 
are very heterogeneous. The PAFs calculated 
here are thus higher than reported in the 
S&DNSA study but more realistic, and 
the rankings of causes of deaths remained 
broadly similar, aside from a reduction 
of the relative effect of TB and infectious 
respiratory disease (see later) and stroke. 
Peculiarly, possibly due to differences in 
diet, the S&DNSA and a systematic review 
in sub-Saharan Africa found no association 
between smoking and stroke in black African 
populations,[19,42] so we set RRs for black 
Africans to 1.0. This apparent variation from 
the international norm is worthy of further 
investigation.

These refinements to the RRs for black 
Africans account for the lower number of 
smoking-attributable deaths estimated 
for 2000 (34  739) in this study v. 44  000 
in SACRA1. Using a standard estimation 
technique for 2000, 2006 and 2012 we 
have documented a 7.8% relative decline 
in smoking-attributed deaths in males and 
an 18.1% decline in females, so long-term 
investment into tobacco control appears to 
show positive results. However, we note 
that smoking prevalence has plateaued since 
2010. It is worth noting that the PAFs in SA 

Fig. 2. Smoking prevalence based on pooled meta-regression analysis of 15 national surveys by population group and sex, South Africa 1998 – 2012. 
F=female; M=male; LL=lower 95% confidence interval; UL=upper 95% confidence interval. 
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Fig.  2. Smoking prevalence based on pooled meta-regression analysis of 15 national surveys by population group and sex, South Africa 1998 - 2012.  
(F = female; M = male; LL = lower 95% confidence interval; UL = upper 95% confidence interval.)

Fig. 3. Top ten causes of smoking-attributable deaths by sex (age 35+) in South Africa 
for 2012. 
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are lower than the worldwide average estimate of 15%.[4] This is likely to 
be because the worldwide estimate is dominated by data from high-
income countries where smoking peaked after World War II and the 
1960s.[43] With such high smoking prevalence, especially in males, it 
is therefore possible that the future effects of these current smoking 
patterns may increase if young generations with heavier consumption 
of tobacco replace the older generations with lower consumption.

The distribution of major causes of deaths attributed to smoking 
clearly shows at least two epidemiological patterns, a well-described 
middle- to high-income pattern observed in developed countries,[43] 
illustrated among whites and Asians where chronic diseases (IHD, 
COPD and lung cancer) are the predominant causes of death from 
smoking, and a less described middle- to low-income pattern, 
illustrated among coloureds and black Africans where the contribution 
of infectious respiratory diseases is significant. The coloured 
population has been highlighted previously as a population at risk, with 
smoking prevalence estimates exceeding 40% and showing the highest 
population-attributed mortality rates (Fig. 6).[19] 

While deaths from chronic disease rank high in importance in 
all population groups, the proportion of deaths due to infectious 
respiratory disease (mainly TB and LRIs) has been underappreciated 
in tobacco control, despite clear causal relationships documented by 
US Surgeon General reports.[3] The contrast of smoking-attributed 
proportions of deaths due to infectious respiratory disease of 21.0% 
in black Africans v. 4.3% in whites (with the proportion for coloureds 
being in the middle at 10.9%) is remarkable, and reflects the persistent 
historical socioeconomic differences between SA’s population groups 
(Fig. 4). 

It is also important to conduct research to identify groups using 
more modern population classifications that are least responsive to 
current interventions, and to co-design more targeted campaigns. It is 
worth noting that (using such crude population groupings) smoking 

rates for so-called black African and Asian females have remained 
historically low, and both groups have benefited from low rates of 
smoking-attributed disease. Setting such low rates as a target for all 
population groups and genders (or plausibly even lower rates) would 
be a desirable outcome in tobacco control. 

The COVID-19 pandemic has increased scientific appreciation 
of the potential role that smoking has on infectious respiratory 
diseases. There is emerging evidence of the role smoking may 
play in increasing COVID-19 infection, transmission,[44] worsening 
of clinical symptoms[45] and death[46] in those infected, and the 
role smoking reductions can play in the prevention of future 
respiratory infections.[47,48] While much of the educational messaging 
around smoking focuses on the risk of developing chronic disease, 
consideration should be given to broadening the message to include 
infectious respiratory disease. Brief interventions motivating smokers 
on TB daily observed treatment (DOT) programmes to quit could be 
implemented quite easily. 

The attributable fractions are likely to be a minimal estimate because 
they exclude conditions for which there may be confounding or reverse 
causation, such as HIV/AIDS, mental and behavioural conditions, 
cirrhosis and injuries. Smoking rates in such groups (e.g. in people 
living with HIV (PLWH)) are high.[49] The crude RR between smoking 
and mortality from these ‘excluded’ conditions in males was 1.32 (95% 
CI 1.29 - 1.35).[19] Even assuming smoking has little to no effect, it can 
certainly exacerbate the outcomes of people with these conditions. 
For example, hospitalised HIV/AIDS patients would be expected to 
have total mortality risks that would be related to that condition, 
multiplied by the risks of smoking.[50] In the USA, PLWH have poorer 
smoking-associated outcomes than HIV-related outcomes,[51] and 
international studies of PLWH who quit smoking show beneficial 
reductions in smoking-related cancer and cardiovascular disease 
mortality.[52,53] Hence smoking cessation should be encouraged in all 

Fig. 4. Smoking attributable deaths for grouped causes by population group (35+ years), South Africa 2012.
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hospital discharge settings, as hospitalised 
patients (for any condition) may be amenable 
to quitting. In SA, for example, 89.3% of 
smokers in HIV/TB clinics were motivated 
to quit,[54] and such interventions are proven 
to be effective.[55] 

The most effective tobacco control 
policy to decrease smoking prevalence is to 
increase excise taxes.[56] Excise tax increases 
have successfully been used, both in SA and 
globally, to reduce smoking prevalence.[57,58] 
Smoking prevalence decreases that occurred 
in the 1990s and 2000s are attributed mainly 
to increases in the retail price of cigarettes, 
driven by increases in the excise tax and 
tobacco industry prices.[59] The largest excise 
tax growth occurred between 1995 and 2011, 
when the real excise tax increased at an 
average rate of 9.7% per year, but it slowed 
markedly to 1% per year between 2011 
and 2017.[59] An increase in excise taxation 
needs urgent consideration. However, given 
that illicit trade in cigarettes increased from 
~5% to 30% between 2009 and 2017,[60] 
stricter controls of illicit trade are also 
required. The SA Revenue Service should 
implement a track and trace system to 
improve tax compliance, which may reduce 
the availability of cheap cigarettes. 
Much could be done in the meanwhile to 
streamline research and monitoring by using 
more standardised questions to measure the Fig. 5.  Smoking attributable deaths by sex and age group in South 
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Fig. 5. Smoking-attributable deaths by sex and age group in South Africa for 2000, 2006 and 2012.

Fig. 6. Age-standardised smoking-attributable death and DALY rates by sex and population group (35+ years) in South Africa for 2000, 2006 
and 2012.
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Fig. 6. Age-standardised smoking-attributable death and disability-adjusted life-year (DALY) rates by sex and population group (≥35 years) in South Africa 
for 2000, 2006 and 2012.
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prevalence of smoking and modifying the death notification forms to 
discern never-smokers from former smokers. In this way the current 
working estimates of smoking-attributed mortality can be further refined 
to measure the impact of the tobacco epidemic in SA. 

Conclusions
Deaths attributable to smoking decreased from 34  739 in 2000 to 
31 078 in 2012, but smoking remained a leading cause of attributable 
deaths in 2012. Multi-institutional efforts are needed to reduce 
smoking prevalence to maintain and improve the early successes in 
tobacco control and reduce these avoidable deaths. 

Disclaimer. The population group classification is based on self-reporting 
according to Apartheid-era groups defined by the Population Registration Act 
of 1950, i.e. black African, coloured, Indian/Asian and white. This classification 
is used as it has important correlates of lifestyle, culture and socioeconomic 
conditions that impact on health and health-related behaviours. The authors 
do not subscribe to this classification for another purpose.
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