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Aim: Tobacco use increases the risk of cardiovascular disease, premature death and certain cancers. This study investigated the 
prevalence and determinants of tobacco use among adults in Buffalo City Metropolitan Municipality (BCMM), South Africa.
Methods: This study forms part of the cardio-metabolic risk survey carried out at the three largest outpatient clinics in BCMM. 
This multi-centre cross-sectional survey utilised the relevant items of the WHO STEPwise questionnaire to obtain information 
on demographic and behavioural characteristics of 1 107 participants. A total of 109 participants were excluded as a result of 
incomplete data. Thus, 998 participants (male = 327; female = 671) were included in the analysis. Self-reported, current use 
of any tobacco product was defined as tobacco use while secondary smoking was defined as exposure of non-smokers to 
environmental tobacco smoke, either at home or in the workplace.
Results: Of all the study participants, 150 (15%) were current tobacco users and 335 (39.5%) of the non-smoking participants 
were exposed to secondary smoking. The majority of the tobacco users were males (70.7%) compared with females (29.3%). 
The commonest form of tobacco use was the manufactured cigarette. The mean age at initiation of smoking was 18.3 ± 5.1 
and 22.6 ± 8.0 years for men and women, respectively. Only male sex (p = 0.000), single status (p = 0.003), no formal education  
(p = 0.007) and self-employment (p = 0.043) were significantly associated with tobacco use.
Conclusion: High prevalence of tobacco use, especially cigarette smoking, in BCMM is worrisome given its strong association 
with cardiovascular events and cancers. The district health authorities should prioritise smoking cessation measures at the 
primary health care level.
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Introduction 
Globally, tobacco use, an established risk factor for cardiovascular 
diseases and cancer, is a public health threat; it jeopardises 
human health and also adds a financial burden to the smoker.1 
Cigarette smoking is a preventable risk factor for mortality 
globally.2 Annually, tobacco use is responsible for 6 million 
preventable deaths, including 600 000 deaths resulting from 
secondary smoking.3 Deaths arising from tobacco use are 
projected to increase to 8 million by 2030, if continuous 
successful actions are not implemented to mitigate the surging 
growth of smoking habits at the population level.3,4

According to the World Health Organization, tobacco use is 
increasing all over the world with a global prevalence of 22% 
among adults.5 The burden of disease associated with tobacco 
use, including secondary smoking, has been documented across 
various developed countries, such as the USA6,7 and the UK.8 
However, a decline in the prevalence of tobacco use has been 
reported in developed countries with an accompanying increase 
in low- and middle-income countries (LMICs); where the majority 
(80%) of smokers are now found.9–11

South Africa is no exception to the smoking menace. There exists 
a high prevalence of tobacco use in South Africa.12 Tobacco use, 
including secondary smoking, is a major contributing factor to 
morbidity and mortality in South Africa, directly accounting for 

8% of mortality annually and almost a third of mortality amongst 
men.13,14 There is no safe limit for secondary smoking.15

Over the past 20 years, a modest reduction in the prevalence of 
tobacco use has been documented in South Africa following the 
implementation of comprehensive tobacco control legislation; 
the number of smokers, however, remains the same as a result of 
increase in population.16,17 Tobacco control legislation includes 
an increase in cigarette tax, anti-smoking legislation, as well as 
improved awareness of the dangers of cigarette smoking.16–18 
Recently, a smoke-free law was also enacted in South Africa, 
which allows smoking only in designated smoking areas in 
workplaces and public places.3,19,20 Over the past 20 years, data 
on tobacco use have informed the effectiveness of South Africa’s 
tobacco control strategies.21 However, there is a dearth of 
information on the burden of tobacco use in the Eastern Cape 
Province. Apart from the National Health Survey conducted in 
2012, which included smoking evaluation,21,22 limited studies 
have evaluated the prevalence of tobacco use and secondary 
smoking among adults in the Eastern Cape Province, South 
Africa. Proving data on the prevalence and factors associated 
with tobacco use among specific populations or districts might 
provide a better understanding of the pattern of tobacco use in 
such districts and help in developing interventions or health 
policies. This study was therefore designed to determine the 
prevalence and factors related to tobacco use among adults in 
Buffalo City Metropolitan Municipality, South Africa.
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Methodology

Study settings and participants
This cross-sectional study forms part of the cardio-metabolic risk 
factors assessment project in Buffalo City Metropolitan 
Municipality (BCMM), South Africa. The study screened for 
cardio-metabolic risk factors among adults attending the largest 
outpatient clinics in BCMM. The three outpatient clinics were: 
Cecilia Makiwane hospital, and Nontyatyambo and Empilweni-
Gompo Community Health Centres, located in the rural and 
semi-urban communities of the selected district. These health 
facilities care for a total of 755 200 residents in BCMM.23 Buffalo 
City Metropolitan Municipality is situated on the east coast of 
Eastern Cape Province and it consists of the towns of East 
London, King William’s Town, Bisho and the large townships of 
Mdantsane and Zwelitsha. The majority (85.1%) of the residents 
of BCMM are black Africans, with 6.0% coloured population, 0.8% 
Asian/Indians and 7.7% whites.23

Sample and sampling technique
The appropriate sample size was estimated using the following 
formula:

Where Z is the confidence level, P is the expected proportion of 
individuals with cardio-metabolic risk factors, and D is the margin 
of error. P was set at 0.40 and D at 0.05. The calculation was 
performed at the 95% confidence level. The required sample size 
per study site was 369 participants and a total of 1 107 
participants were included in the study. All ambulatory 
individuals (both patients and relatives) who fulfilled the 
inclusion criteria and were attending the study settings during 
the period of study were conveniently recruited into the study by 
the researcher. This study was conducted in April and May 2016. 
Participants were included if they were 18 years and above and 
excluded if debilitated, pregnant, breastfeeding or have 
psychiatric disorders in such a manner that obtaining information 
or anthropometric measurements seemed difficult. One hundred 
and nine participants were excluded from the study as a result of 
incomplete data. Thus, a total of 998 adults were included in the 
data analysis.

Study instrument
The participants were interviewed using the previously validated 
WHO STEPwise questionnaire,24 which comprises three major 
items: demographic and behavioural data, and measurements. 
The instrument was adapted locally and a pilot study, which 
included 20 participants at one of the sites, was conducted to 
validate its suitability in the local setting as well as to test the 
effectiveness of the research process. However, the result of the 
pilot study was not included in the analysis.

Study procedure
Trained research assistants collected relevant data on 
demographic and behavioural characteristics using the WHO 
STEPwise questionnaire. Demographic variables included items 
on sex, age, marital status, level of education, employment status 
and average monthly income. Participants’ average self-reported 
monthly income, level of education and employment status 
were assessed. Participants earning R2000 or less per month 
were categorised as low-income earners and middle-income 
earners if they earned more than R2000. Their level of education 
was determined by self-reporting of the highest grade level 
attained in school and was categorised as having no formal 
education, primary (grade 1–7), secondary (grade 8–12) or 

N = (Z1 − �)2 ∗ (P(1 − P))∕D2

tertiary (post-secondary). Participants were defined as 
unemployed if they reported that they were not employed in 
both formal and informal sectors.

Tobacco use was defined as self-reported current use (in the past 
month) of any tobacco product while secondary smoking was 
defined as self-reported exposure within the past week to 
cigarette or any tobacco smoke among non-smokers, either at 
the workplace or at home. Smoking status was defined by the 
question ‘On the day/days that you smoked cigarettes during the 
past 30 days, how many cigarettes did you smoke, on average?’. 
Tobacco users were categorised as low rate (smoke at least five 
cigarette sticks per day); light rate (smoke between six to nine 
cigarette sticks per day) and high rate (smoke more than 10 
cigarette sticks per day).25,26

Ethical considerations
Ethical approval was obtained from the University of Fort Hare 
Research Ethics Committee (Reference number, GOO061SOLO01). 
Afterwards, permission to conduct the study was obtained from 
the Eastern Cape Department of Health, the management of the 
Sub-District Department of Health in Buffalo City Metropolitan 
Municipality and, finally, the management of the respective 
health facilities. An information sheet detailing the nature, 
purpose and the procedure of the study was given to each 
participant. Each participant gave written, informed consent for 
his/her voluntary participation in the study. The participants’ 
right to privacy, confidentiality and anonymity were taken into 
consideration.

Statistical analysis
Descriptive and inferential statistics were used for the data 
analysis. Frequencies (n) and proportions (%) were reported for 
categorical variables. The associations between the demographic 
variables and smoking were assessed through bivariate analysis. 
The Statistical Package for Social Science (SPSS) version 21.0 was 
used for the data analysis (IBM Corp, Armonk, NY, USA). A  
p-value < 0.05 was considered statistically significant.

Results

Demographic characteristics of the participants
Table 1 presents the demographic characteristics of the 
participants. A total of 998 participants were included in the 
analysis. The mean age of participants was 42.6 (SD ± 16.5), with 
the age range being 18 to 75  years. The majority of the 
participants were black (98.1%), female (67.8%), single (63.9%) 
and had at least a grade 8 level of education (69.7%). About half 
of the participants had no means of income (44.6%) and were 
unemployed (47.7%), while only a few (7.5%) participants earned 
above R5000 monthly.

As shown in Figures 1–3, 150 (15%) of the participants were 
tobacco users. Of these, the majority 132 (88.0%) were daily 
smokers, and 97 (67.4%) consumed fewer than five cigarettes per 
day. The mean age of smoking initiation for males was 18.3 ± 5.1 
and 22.6 ± 8.0 for females. Of the 143 participants who reported 
the type of tobacco product used, 113 (78.3%) reported using 
manufactured cigarettes, 13 (9.1%) used hand-rolled cigarettes, 
11(7.7%) used pipes, 5 (13.5%) used manufactured and hand-
rolled cigarettes and 2 (1.2%) reported using snuff.

Secondary smoking
About 40% (n = 335) of the non-smoking participants were 
exposed to passive smoking either at home or in the workplace. 
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As indicated in Figure 4, 74.9% (n = 251) of non-smoking 
participants who were exposed to cigarette smoke either at 
home or in their workplace were females.

As shown in Table 2, only sex (p = 0.000), marital status  
(p = 0.003), level of education (p = 0.007) and employment status 
(p = 0.043) were significantly associated with tobacco use. Male 
participants used tobacco products five times more (33.0%) than 
their female counterparts (6.5%). Participants who had never 
married used tobacco products more (17.6%) than their married 
counterparts (10.7%). Self-employed individuals had the highest 
prevalence of tobacco use (21%) compared with students (8.1%) 
and the retired participants (9.1%). Also, participants with no 
form of education had the highest prevalence of tobacco use 
(21.0%) compared with those with tertiary levels of education 
(13.8%).

Discussion
This study assessed the burden of tobacco use among adult 
residents in BCMM, South Africa. The study found a prevalence of 
tobacco use of 15% among the participants and 88.7% of the 
tobacco users smoked daily. High prevalence of tobacco use, 
including secondary exposure, in this setting is worrisome, given 
the fact that cigarette smoking is an independent and significant 
risk factor for cardiovascular disease, premature death and 
certain cancers.5,27 Our results might be due to the effect of 
globalisation and epidemiological transitions in rural and semi-
urban BCMM.

The World Health Organization reported a global increase in 
cigarette smoking, particularly in the African region.5 The 
prevalence found in this study was slightly lower than the 
reported national prevalence for tobacco use: 18.1%, 16.9% and 
17.6% in 2010, 2011 and 2012, respectively.16,21,22 However, our 
result was similar to a report by Waweru et al.,28 which found a 
smoking prevalence of 15% among adults in Johannesburg, 
South Africa. In South Africa, the prevalence of smoking was 
reported to have modestly reduced between 2004 and 2014, 
from 24% to 20%; however, there was no reduction in the 
number of smokers, due to population growth.18 The findings of 
the present study further substantiate the documented decrease 
in the prevalence of smoking in South Africa. This is commendable; 
however, continuous monitoring is required to sustain the 
effectiveness of tobacco control policies in this country.

The prevalence of smoking recorded in this study was lower than 
those reported in some other developing countries. For instance, 
the prevalence rates in India and Chile ranged from 34.6% to 
45.4%.29,30 In North Africa and eastern Mediterranean countries, 
such as Morocco and Lebanon, the prevalence of smoking was 
15.3% and 53.9%, respectively.31 The prevalence of smoking in 
Nigeria as reported by various studies ranged from 3.83% to 
30%, varying among different settings,32–35 but with the majority 
of settings showing a prevalence above 20%. Rates lower than 
those reported in this study have been documented in Ghana, 
where rates of smoking ranged from 0.3% to 3.8% in 2009 and 
have witnessed no significant changes over the last three 
decades.36,37 The significant difference in the prevalence of 
smoking between Ghana and the other African countries might 
be as a result of the traditionally low rate of tobacco use in Ghana. 
Ghana has been reported to have the lowest rate of tobacco use 
in Africa.38

More than half (64.4%) of the smokers in this study were low-rate 
smokers (consuming fewer than five cigarettes per day). Smoking 

Table 1: Demographic characteristics of the participants by sex

Variables Male, n = 321
n (%)

Female, n = 677
n (%)

Total, n = 998
n (%)

Age group (years)

18–25 40 (12.5) 143 (21.1) 183 (18.3)

26–35 74 (23.1) 149 (22.0) 223 (22.3)

36–45 67 (20.9) 116 (17.1) 183 (18.3)

46–55 57 (17.8) 110 (16.2) 167 (16.7)

56–65 41 (12.8) 99 (14.6) 140 (14.0)

≥66 42 (14.1) 60 (8.9) 102 (10.2)

Level of education

No formal school-
ing 

62 (19.3) 84 (12.4) 146 (14.6)

Grade 1–7 57 (17.8) 99 (14.6) 156 (15.6)

Grade 8–12 17 (53.3) 409 (60.4) 580 (58.1)

Tertiary 31 (9.7) 85 (12.6) 116 (11.6)

Monthly income (Rand)

No income 134 (41.7) 300 (44.3) 445 (44.6)

R150–2 000 89 (27.7) 248 (36.6) 326 (32.7)

R2 001–5 000 74 (23.1) 100 (14.8) 174 (17.4)

R5 001 and above 24 (7.5) 29 (4.3) 53 (5.3)

Marital status

Single 193 (60.3) 444 (65.6) 637 (63.9)

Married 115 (35.9) 185 (27.3) 300 (30.1)

Separated 1 (0.3) 5 (0.7) 6 (0.6)

Divorced 9 (2.8) 13 (1.9) 22 (2.2)

Widowed 2 (0.6) 30 (4.4) 32 (3.2)

Racial group

Black 313 (97.5) 666 (98.4) 979 (98.1)

Coloured 8 (2.8) 9 (1.3) 17 (1.7)

White 0 (0.0) 2 (0.3) 2 (0.2)

Type of employment

Government 
employee

30 (9.3) 33 (4.9) 63 (6.3)

Non-government 
employment

98 (30.5) 133 (19.7) 231 (23.2)

Self-employment 30 (9.3) 32 (4.7) 62 (6.2)

Students 19 (5.9) 80 (11.8) 99 (9.9)

Unemployed 115 (24.2) 361 (53.4) 476 (47.7)

Retired 29 (9.0) 37 (5.5) 66 (6.6)

Figure 1: Prevalence of smoking.
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initiation of tobacco use in this study was 18.3 ± 5.1 years and 
22.6  ±  8.0  years for male and female, respectively. Also, the 
current age of restriction for the sale of tobacco in South Africa is 
18 years.43 Carlson et al.44 affirm that cigarette smoking is often 
commenced in childhood or adolescence, the age range of study 
participants within which the age of initiation of tobacco use fell.

In addition, 39.5% of the non-smoking participants were either 
exposed to secondary smoke at home or at work, with the 
highest rate of exposure found amongst women (74.9%). The 
high rate of secondary smokers in this study corroborated the 
result of the high rate of active smoking within the same setting. 
Women tended to be more often at the receiving end of the 
smoking of others, which is of concern in view of the risks 
associated with foetal exposure during pregnancy such as 
growth restrictions and foetal losses. Also, exposure to secondary 
smoke has more detrimental effects than assumed as it has 
about 70% of the adverse health outcome of active smoking.45 
This result supports the global call for stringent measures for 
smoking cessation at the population level. Women whose 
partners smoke are mostly exposed to secondary smoke even 
when they do not smoke themselves. This shows that almost half 
of the non-smoking participants are also at risk of developing 
cardiovascular disease, as secondary smoking has been 
implicated in increasing cardiovascular risk by 25–30% and no 
safe limit has been established.45 Likewise, Xu et al.46 also reported 
higher exposure to secondary smoke at home among women. 
The higher rate found among women is expected. In patriarchal 
societies such as South Africa, the smoking habits of males may 
account for unwilling and unavoidable exposure to smoke of 
female non-smokers. There is a need to urgently control the 
exposure of women in view of a slightly more detrimental effect 
of smoking on their cardiovascular system compared with men.47 
In addition to the second-hand exposure among women, there is 
also an increase in uptake of smoking among young women, 
which might be a resultant effect of urbanisation, and 
socioeconomic and political emancipation. Thus, the overall risk 
of morbidity and mortality from smoking may increase, 
necessitating targeting this group for intensified anti-smoking 
interventions.

Sex, marital status, level of education and employment status 
were significantly associated with tobacco use. The prevalence of 
tobacco use among men was five times greater than that 
recorded among females. This finding corroborated the findings 
of other studies.1,16,21,31 Smoking is considered to be socially 
acceptable among men compared with women in the majority 
of South African communities, thus accounting for the higher 
prevalence of smoking recorded among men.48,49

The prevalence of smoking was higher among participants who 
were never married compared with those who were married. 
Marriage often comes with responsibilities and married 
participants are more likely to be restricted in their ability to 
purchase cigarettes. Such restraints were less prevalent among 
single and unmarried individuals.42,50,51 Employment status and 
level of education were significantly associated with smoking. 
Participants with no formal education as well as those who were 
self-employed had a higher prevalence of cigarette smoking. 
This was contrary to the report of Yoon and Bernell,52 who 
contend that self-employed individuals were less likely to smoke 
compared with those who were employed. Du and Leigh53 stated 
that the higher the income, the less likely the risk of smoking. 
This was affirmed by the lower prevalence reported among 
students and retired individuals, who are dependent and also 

cessation measures should be considered in all individuals using 
tobacco products given that even less than five cigarettes per 
day is associated with increased cardiovascular risks.39 The most 
common form of tobacco product used by the participants was 
the manufactured cigarette. This is not surprising as this form of 
cigarette is easily accessible. The use of other forms of tobacco 
such as pipes and snuff seems low among the study participants. 
This might be as a result of the sampling technique adopted for 
the study as a higher rate of use has previously been documented 
among the rural and semi-urban communities of South Africa.40 
Yet, this should also be a source of concern as smokeless tobacco 
sources seen as alternatives, particularly snuff, have been 
associated with a higher addictive effect and high risk for 
cardiovascular diseases and some forms of cancer.41 Often, little 
emphasis is laid on these forms of tobacco use compared with 
manufactured cigarette.41 The use of these products should be 
completely discouraged, particularly by the healthcare 
practitioners involved in behavioural counselling at the primary 
health care level. Consistent with Mujuzi’s study,12 the age-of 

Figure 2: Smoking categories of participants.

Figure 3: Types of tobacco products used by participants.

Figure 4: Smoking categories distributed by sex.
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introduced some bias or led to under-reporting of the true 
prevalence of tobacco use, particularly those types other than 
the manufactured cigarette. Thus, the findings might not be 
reflective of the national South African demography. Also, it is 
possible that sampling patients aged 18 years and older might 
have led to under-reporting of the prevalence of tobacco use in 
the settings as tobacco use has been reported to be increasing 
among young people. We also did not obtain data on the 
duration of cigarette smoking (pack year assessment was 
difficult). However, the large sample size gave credence to the 
findings of this study. In addition, this study provided useful 
epidemiological data to assist district health managers in crafting 
effective interventions to be implemented at the primary health 
care level across the district.

Conclusion
A high proportion of adult residents of BCMM still smoke 
cigarettes actively despite the implementation of tobacco 
control policies in South Africa. A significant proportion of 
individuals living in the region, especially women in the 
reproductive age groups, are exposed to secondary smoke 
indoors or in the workplace. Thus, women should be targeted for 
intensified anti-smoking interventions. District health policies on 
non-communicable diseases should also incorporate smoking 
cessation measures at the primary health care and population 
levels. The current ongoing behavioural health counselling 
introduced at primary health care centres should be intensified 
and smokers should also be helped to quit using evidence-based 
clinical guidelines. Strengthening tobacco-control policies and 
promoting a comprehensive smoke-free law that prohibits 
smoking in all indoor areas with no exceptions might result in 
decreased smoking in the next decade.
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