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Abstract: Current South African tobacco control law allows for 25% designated smoking areas in some
indoor public places. This study investigates non-smokers’ exposure to second-hand smoke (SHS)
in workplaces, homes, cafés/restaurants, and shebeens (local bars) using data from the 2017 South
African Social Attitude Survey. Factors associated with any level of exposure were explored using
multiple-variable-adjusted logistic regression analysis. The sample of 3063 participants (16+ years old),
comprised 51.7% females and 78.5% Black Africans. The current smoking prevalence from this study
was 21.5%. About 47% of non-smokers reported exposure to SHS in at least one location. Females
were significantly less likely to be exposed to SHS in all locations except at home compared to males.
Adjusted logistic regression analysis showed that females, adults aged 45–54 years, 55–64 years,
and 65+ years were significantly less likely to be exposed to SHS (adjusted odds ratio (AOR) = 0.63,
0.60, 0.55, and 0.24, respectively) than males and those aged 16–24 years. Those who identified as
Coloureds were significantly more likely to be exposed to SHS (AOR = 1.69) than Black Africans.
This study found that nearly half of non-smokers reported exposure to SHS. A 100% smoke-free
policy consistent with the World Health Organisation (WHO) Framework Convention on Tobacco
Control would protect more people from exposure to SHS in South Africa.
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1. Introduction

Tobacco use is the second leading risk factor for the global burden of disease [1] and accounts for
6.3% of disability-adjusted life-years lost [2]. Second-hand smoke (SHS) is a complex toxic mixture
of chemicals from the smoke that a smoker exhales or comes from the burning tip of the cigarette or
other combustible tobacco products [3]. Globally, about 1.2 million non-smokers die annually as a
result of diseases caused by exposure to SHS. Two-thirds of these deaths occur in developing countries,
especially in Africa and Asia [4,5]. The World Health Organisation (WHO) Framework Convention
on Tobacco Control (FCTC) was adopted in 2005 as a response to the globalisation of the tobacco
epidemic [6,7]. Article 8 of the FCTC calls for protection from exposure to second-hand tobacco smoke
and parties to the FCTC are expected to enact laws to ensure 100% smoke-free public places [8]. In 2005,
South Africa became a party to the FCTC and, therefore, has a legal obligation to implement and
enforce policies that protect non-smokers from involuntary exposure to SHS [9].

Currently, according to the South African Tobacco Products Act, 83 of 1993 (amended in 2008),
no person may smoke any tobacco product in any indoor public place [10]. Section 2 of the act empowers
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the Minister of Health to make regulations regarding smoking in public places. Hence, the minister
may permit smoking in the prescribed portion of a public place, subject to any prescribed condition.
Therefore, in 2000, the Minister of Health published a notice in the Government Gazette relating to
smoking in public places which stated that a person in control of a public place may designate a portion
of the public place as a smoking area but that the designated smoking area should not exceed 25%
of the total floor area of the public place [11,12]. This then allowed for certain public places to have
smoking areas. The law currently states that no person is to smoke in a private dwelling that is used
for commercial childcare activity (e.g., schooling and tutoring) [10]. Therefore, citizens are permitted
to smoke in their homes unless they are places for childcare activities. Consequently, there is a lack of
smoke-free-home campaigns to raise awareness about the harms of exposure to SHS.

According to WHO FCTC, Article 8, effective measures to provide protection from exposure to
tobacco smoke require the total elimination of smoking and tobacco smoke in a particular space or
environment in order to create a 100% smoke-free environment [8]. The WHO FCTC also states that
there is no safe level of exposure to tobacco smoke, and notions such as a threshold value for toxicity
from SHS should be rejected, as they are contradicted by scientific evidence [8]. A threshold level of
toxicity can generally be understood as a value that indicates what level (threshold concentration)
of exposure to a chemical could hurt people if they breathe it in or ingest it for a defined length of
time (exposure duration) [13]. In other words, the current 25% designated smoking area policy in
South Africa is not comprehensive enough and does not protect non-smokers from being exposed to
SHS [9] or from the consequences of exposure to SHS.

Exposure to SHS is known to have adverse effects on human health. Some of these effects are
cardiovascular diseases [14], strokes [15], lung cancer [16], and breast cancer [17]. In children in
particular, SHS exposure causes upper and lower respiratory tract infections (e.g., bronchitis and
pneumonia), asthma, otitis media (inflammation of the ear), and sudden infant death syndrome,
which is the sudden unexplained death of a child of less than one year of age [18].

Evidence has shown that smoke-free ordinances inarguably and unequivocally benefit public
health [19–21]. In addition, smoke-free laws can also help to reduce smoking prevalence in populations
by encouraging smokers to quit [22]. Furthermore, these laws have the potential to raise public
awareness about the dangers of tobacco smoke and can influence individuals voluntarily to adopt
smoke-free home and car rules [9]. In 2018, the South African government proposed the Control
of Tobacco Products and Electronic Delivery Systems Bill. Part of the bill aims to provide for 100%
smokefree public places without providing for designated smoking areas [23]. Since the new tobacco
control bill is still being processed, it is important to look at how effective the current laws have been in
protecting non-smokers from involuntary exposure to SHS. This study theferore aims to investigate
non-smokers’ exposure to SHS at selected public places and at home in South Africa.

2. Materials and Methods

This study draws on the data from a nationally representative sample of South African adults
(16 years or older) generated by the 2017 South African Social Attitudes Survey (SASAS).

2.1. Survey Design and Sample

The SASAS is a household survey with a nationally representative sample. It is a cross-sectional
survey that has been conducted annually by the Human Sciences Research Council (HSRC) since
2003 [24]. The survey sample was drawn from the HSRC master sample—a sampling frame that
consists of 1000 Population Census enumeration areas demarcated for Census 2011. The annual
surveys use a multi-stage probability sampling strategy, with census enumeration areas as the primary
sampling unit. The stratification of the enumeration areas was done by the sociodemographic domains
of province, geographical subtype, and the majority population group [24]. The design of the survey
yielded a representative sample of adults, aged 16+ years, regardless of nationality or citizenship,
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in households that were geographically spread across the country’s nine provinces [24,25]. This study
was approved by the HSRC ethics committee on 19 November 2016 [24].

2.2. Sociodemographic Characteristics

The sociodemographics evaluated in this paper included gender (female or male), self-identified
race/population group (Black African (indigenous African descent), Coloured (mixed ancestry),
White, or Asian/Indian), age (16–24, 25–34, 35–44, 45–54, 55–64, or 65+ years), level of education
(<Grade 12, =Grade 12, or >Grade 12), marital status (married, widowed/separated/divorced, or never
married), and geo-location (urban or rural).

2.3. Tobacco Smoking Status

Tobacco smoking status was assessed for the following products: manufactured cigarettes,
roll-your-own cigarettes, hubbly–bubbly/hookah/water pipe, cigars, or pipes. Participants were
independently asked if they used each of these products “currently every day”, “currently some days”,
“stopped completely less than 6 months”, “stopped completely more than 6 months”, and “never smoked
before”. Current tobacco smokers were participants who reported smoking any of these products
every day or some days. Non-smokers were participants who reported stopping completely in less or
more than 6 months and those who never smoked before.

2.4. Exposure to SHS

Exposure to SHS at different locations such as at home, at work, at a café/restaurant, or shebeen
(local bar) was assessed separately by the following question: “In the past 30 days, about how many
days would you say you were in a place where someone smoked close to you (no complete physical
barrier, i.e., smoke got to you)”? The response categories were “Never”, “1–6 days”, “7–10 days”,
“11–15 days”, “16–20 days”, “more than 20 days”, and “Refused to answer”. All responses other than
“Never” and “Refused to answer” were categorised as being exposed to SHS in the respective locations
assessed. Any location means being exposed in at least one of the assessed locations. Participants
exposed in only one, two, three, or all four locations being assessed were graded 1, 2, 3, and 4,
respectively. Frequency of exposure was graded as “Never” = 0, “1–6 days” = 1, “7–10 days” = 2,
“11–15 days” = 3, “16–20 days” = 4, and “more than 20 days” = 5. Level of exposure was determined
by computing grades for location of exposure and frequency of exposure resulting in a scale ranging
from 0 to 8. The level of exposure scale was then categorised as; 0 = 0 (no level of exposure), 1–2 = 1
(low), 3–4 = 2 (moderate), 5–6 = 3 (high), and 7–8 = 4 (very high) level of exposure.

2.5. Data Analysis

All data were weighted to account for the complex survey design and to yield nationally
representative estimates. Percentages, chi square, and frequencies were calculated to describe the
general sample. The proportion of non-smokers exposed to SHS, and the proportion of non-smokers
exposed to SHS per location (home, work, café/restaurant, and shebeen) and level of exposure
was calculated by age, gender, race, highest level of education, marital status, and geo-location.
Factors associated with any level of exposure was explored using multiple-variable-adjusted logistic
regression analysis. Data were analysed using STATA version 15, StataCorp, College Station, TX, USA.
All analyses involving exposure to SHS were conducted for non-smokers only.

3. Results

The sample was made up of 3063 participants aged 16+ years and above. About 52% (n = 1864)
were female; 79% (n = 1872) were of Black African descent, and approximately 26% (n = 637) of the
sample were 25–34 years old. The majority, 54% (n = 1660), of the sample had an education level less
than Grade 12; about 51% (n = 1189) were never married; most participants (69%, n = 2324) were from
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the urban area; and about 21% (n = 651) of the sample were current smokers (smoked combustible
tobacco products) (see Table 1 for a summary of the demographics).

Table 1. Demographic characteristics and smoking status of participants.

Demographic and Smoking Characteristics n (%) * 95% CI

Gender

Female 1864 (51.8) 48.5–55.0
Male 1199 (48.2) 44.9–51.5

Race

Black African 1872 (78.5) 74.6–81.9
Coloured 495 (9.0) 7.1–11.4
White 348 (9.6) 7.4–12.5
Asian/Indian 348 (2.8) 2.1–3.9

Age

16–24 498 (24.2) 21.8–26.7
25–34 637 (26.5) 24.2–28.9
35–44 613 (19.1) 17.4–20.8
45–54 437 (13.4) 11.7–15.4
55–64 413 (9.3) 8.1–10.7
65+ 465 (7.6) 6.4–9.0

Highest Level of Education

<Grade 12 1660 (54.3) 50.9–57.6
Grade 12 895 (33.2) 30.5–36.1
>Grade 12 441 (12.6) 10.5–14.9

Marital Status

Married 1254 (38.6) 35.9–41.3
Widowed/divorced/separated 507 (10.3) 8.9–11.8
Never married 1189 (51.2) 48.3–54.1

Geo-location

Urban 2324 (69.2) 63.4–74.5
Rural 739 (30.8) 25.6–36.6

Smoking Status

Current smoker 651 (21.1) 18.9–23.5
Non-smoker 2367 (78.9) 76.5–81.1

CI – Confidence Interval; * n = 3063.

3.1. Non-Smokers’ Exposure to Tobacco Smoke at Home, Work, and Hospitality Venues

Among non-smokers, about 47% reported exposure to SHS from at least one location.
Regarding specific sources of exposure, 26% reported being exposed to SHS at home, 22% were
exposed in a café/restaurant, 19% at a shebeen, and 13% at work. In terms of gender, males were
significantly more exposed to SHS than females: at work (19.6% vs. 8.8%), in cafés/restaurants
(29.1% vs. 17.3%), and at shebeens (26.5% vs. 13.5%). However, males were less exposed to SHS at
home than females (23.8% vs. 27.2%), but this association was not significant. Exposure to SHS by
race displayed some significant differences: those who identified as Coloured were significantly more
exposed than were other race groups at home (39.3%), while Black Africans were significantly more
exposed at shebeens (20.4%). In all other places, race was not significantly associated with exposure
to SHS.

Exposure by age differed: individuals in the age group of 35 to 44 years were significantly more
exposed to SHS than were other age groups at work (18.1%), while persons in the age category 16 to
24 years were significantly more exposed than other age categories at cafés/restaurants (30.0%) and
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at shebeens (24.4%). Participants between the ages of 16 and 24 years were more exposed to SHS at
home, but the association was not significant. Results on the exposure to SHS by level of education
revealed that participants who attained Grade 12 education were significantly more exposed to SHS
at home (29.6%) and at shebeens (22.9%). Individuals with more than a Grade 12 level of education
were significantly more exposed at work (23.8%) and at cafés/restaurants (28.7%). Exposure by marital
status revealed differences too: participants who have never been married were significantly more
exposed to SHS at home (29.9%), at cafés/restaurants (24.1%) and at shebeens (21.9%), while those who
were married were significantly more exposed at work (16.5%) (see Table 2).

3.2. Level of Exposure to SHS by Demographic Characteristics

About 27% of the study sample reported low level of exposure, while 14.7% reported moderate
exposure. Only 6% of the sample reported a high to very high level of exposure to SHS. Approximately
8.5% of male participants experienced high to very high exposure to SHS. In terms of race, 6.4% of
Black Africans experienced high to very high levels of exposure while 8.1% of individuals who were
between the ages 16 and 24 years experienced a high to very high level of exposure. Among those with
Grade 12 as their highest level of education, 8.2% reported that they had experienced high to very high
levels of exposure to SHS compared to 4.6% of those with less than Grade 12. About 7.4% of individuals
who were never married experienced high to very high levels of exposure to SHS. Geo-location was
not significantly associated with the level of exposure of participants to SHS (see Table 3).

3.3. Any Level of Exposure to SHS

When investigating any level of exposure to SHS (not exposed vs. exposed (low to very high
exposure)) in a multiple variable regression model, it was found that females (Adjusted Odds Ratio
(AOR) = 0.63; 95% Confidence Interval (CI): 0.47–0.86) were significantly less likely to be exposed
to SHS than were males. Compared to Black Africans, the odds of any level of exposure to SHS
of those who self-identified as Coloured were significantly higher (AOR = 1.69; 95% CI: 1.11–2.57).
Compared to those that were 16 to 24 years of age, the odds of being exposed to SHS were significantly
lower for adults aged 45 to 54 years (AOR = 0.60; 95% CI: 0.36–1.00), 55 to 64 years (AOR = 0.55;
95% CI: 0.33–0.91), and 65+ years and above (AOR = 0.24; 95% CI: 0.14–0.41). All other demographic
characteristics were not significantly associated with level of exposure to SHS (see Table 4).
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Table 2. Non-smokers’ exposure to second-hand smoke (SHS) at home, work and hospitality venues.

Demographic Characteristics

At Home At Work At Café/Restaurant At Shebeen Any Location

Exposed
% p-Value Exposed

% p-Value Exposed
% p-Value Exposed

% p-Value Exposed
% p-Value

Total n (%) 1000 (25.9) 482 (13.1) 726 (22.0) 658 (18.8) 1573 (46.6)

Gender 0.332 <0.001 * <0.001 * 0.001 * 0.006 *

Female 27.2 (23.6–31.3) 8.8 (6.8–11.2) 17.3 (14.6–20.3) 13.5 (11.0–16.4) 42.5 (38.5–46.6)
Male 23.8 (18.4–30.3) 19.6 (15.3–24.8) 29.1 (24.2–34.5) 26.5 (21.5–32.2) 52.8 (46.6–58.8)

Race 0.006 * 0.303 0.081 0.001 * 0.223

Black African 25.7 (21.9–30.0) 12.7 (10.3–15.7) 20.9 (18.0–24.1) 20.4 (17.4–23.7) 46.1 (42.1–50.2)
Coloured 39.3 (30.0–49.4) 12.3 (8.4–17.7) 27.3 (20.9–34.8) 12.1 (8.0–17.8) 55.6 (46.8–64.0)
White 17.4 (11.2–26.0) 17.8 (12.2–25.3) 28.6 (21.0–37.6) 12.6 (7.6–20.2) 43.9 (34.8–53.5)
Asian/Indian 22.8 (13.1–36.7) 13.2 (7.2–22.9) 24.0 (15.3–35.50 3.9 (1.8–8.2) 47.9 (37.5–58.6)

Age 0.085 0.007 * 0.001 * 0.001 * <0.001 *

16–24 30.4 (23.7–38.1) 10.6 (6.8–16.2) 30.0 (23.9–36.9) 24.4 (19.0–30.7) 54.6 (47.2–61.7)
25–34 28.1 (21.7–35.6) 16.1 (11.7–21.8) 21.7 (17.1–27.0) 23.3 (17.7–29.9) 50.2 (43.3–57.1)
35–44 24.5 (18.6 -31.6) 18.1 (12.6–25.2) 21.5 (16.4–27.7) 20.0 (15.1–26.0) 47.9 (41.1–54.7)
45–54 24.5 (17.8–32.6) 14.0 (9.3–20.5) 21.7 (15.2–30.0) 13.5 (8.3–21.2) 41.2 (33.6–49.2)
55–64 21.7 (15.6–29.4) 8.7 (5.2–14.4) 13.7 (9.3–19.9) 8.4 (4.1–16.4) 40.0 (32.6–47.8)
65+ 14.9 (10.6–20.5) 3.1 (1.1–8.5) 11.2 (7.4–16.5) 5.0 (2.6–9.5) 24.1 (18.9–30.0)

Highest Level of Education 0.009 * <0.001 * 0.037 * 0.021 * 0.041 *

<Grade 12 26.5 (22.8–30.6) 8.6 (6.5–11.4) 19.1 (15.9–22.8) 15.3 (12.4–18.8) 43.6 (39.4–47.9)
Grade 12 29.6 (23.3–36.7) 15.4 (11.5–20.2) 23.0 (18.8–27.8) 22.9 (19.1–27.3) 52.1 (46.1–58.0)
>Grade 12 14.8 (9.8–21.6) 23.8 (16.4–33.3) 28.7 (21.5–37.1) 21.8 (14.7–31.2) 44.3 (36.2–52.8)

Marital Status 0.016 * 0.013 * 0.097 0.026 * 0.036 *

Married 23.7 (19.3–28.9) 16.5 (13.4–20.2) 20.8 (16.7–25.5) 16.9 (12.6 -22.2) 45.7 (40.7–50.8)
Widowed/Divorced/Separated 18.3 (13.3–24.6) 7.2 (4.0–12.8) 15.2 (10.4–21.6) 10.3 (5.8–17.6) 37.5 (30.6–44.9)
Never Married 29.9 (25.0–35.3) 11.5 (8.5–15.5) 24.1 (20.2–28.4) 21.9 (18.3–25.9) 49.9 (44.9–55.0)

Geo-location 0.429 0.231 0.128 0.807 0.396

Urban 26.8 (22.5–31.5) 14.1 (11.5–17.2) 20.5 (17.8–23.5) 18.6 (15.5–22.0) 47.7 (43.4–51.9)
Rural 23.9 (19.1–29.6) 11.0 (7.7–15.6) 25.3 (20.0–31.6) 19.3 (14.7–24.9) 44.4 (38.4–50.6)

* p significant at ≤ 0.05.
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Table 3. Non-smokers’ level of exposure to SHS by demographics.

Demographic
Characteristics

No Exposure
% (95% CI)

Low Exposure
% (95% CI)

Moderate Exposure
% (95% CI)

High Exposure
% (95% CI)

Very High Exposure
% (95% CI) p-Value

Total n (%) 1398 (52.7) 767 (26.6) 544 (14.7) 207 (4.1) 55 (1.9)

Gender 0.001 *

Female 57.0 (52.8–61.1) 27.6 (24.1–31.4) 11.1 (9.1–13.4) 3.0 (2.0–4.6) 1.4 (0.6–3.1)
Male 46.2 (40.1–52.4) 25.1 (20.4–30.6) 20.2 (16.2–25.0) 5.7 (3.7–8.8) 2.7 (1.2–6.1)

Race 0.017 *

Black African 53.3 (49.2–57.4) 26.4 (23.0–30.0) 14.0 (11.6–16.8) 4.1 (2.7–6.0) 2.3 (1.3–4.1)
Coloured 41.4 (33.2–50.2) 34.6 (26.4–43.8) 20.0 (14.2–27.3) 3.7 (2.0–6.9) 0.3 (0.1–2.4)
White 56.0 (46.4–65.1) 19.0 (13.0–26.9) 20.2 (13.5–29.1) 4.9 (2.1–10.8) 0.1 (0.0–0.4)
Asian/Indian 51.4 (40.7–62.0) 38.3 (27.6–50.2) 6.8 (3.4–13.0) 3.5 (1.4–8.9) 0

Age 0.001 *

16–24 45.1 (37.9–52.5) 31.6 (24.5–39.7) 15.3 (10.8–21.2) 3.8 (2.1–6.8) 4.3 (1.8–9.7)
25–34 49.2 (42.3–56.2) 25.8 (19.9–32.7) 18.7 (14.5–23.8) 5.5 (2.8–10.5) 0.8 (0.3–2.3)
35–44 50.5 (43.7–57.4) 26.7 (21.1–33.1) 16.9 (12.4–22.6) 3.7 (1.7–7.6) 2.2 (0.7–6.7)
45–54 57.9 (49.7–65.7) 21.0 (15.4–28.0) 13.5 (9.3–19.4) 6.1 (2.3–15.0) 1.5 (0.4–5.6)
55–64 59.7 (51.8–67.1) 31.1 (24.2–38.9) 7.3 (4.0–12.8) 2.0 (0.9–4.3) 0
65+ 75.6 (69.6–80.8) 17.5 (13.3–22.7) 5.4 (2.9–9.9) 1.0 (0.2–3.8) 0.5 (0.1–3.0)

Highest Level
of Education 0.004 *

<Grade 12 55.7 (51.4–60.0) 27.8 (23.9–32.0) 11.9 (9.6–14.8) 3.1 (1.9–5.1) 1.5 (0.7–3.2)
Garde 12 47.6 (41.6–53.6) 28.8 (23.5–34.9) 15.5 (11.9–19.9) 5.0 (3.0–8.1) 3.2 (1.4–6.8)
>Grade 12 55.6 (47.1–63.7) 16.2 (11.7–21.9) 21.8 (15.2–30.3) 6.0 (2.7–13.0) 0.5 (0.1–3.2)

Marital Status 0.008 *

Married 53.7 (48.6–58.8) 24.5 (21.1–28.3) 16.5 (12.8–21.0) 4.5 (2.4–8.2) 0.8 (0.3–1.9)
Widowed/
Divorced/
Separated

61.9 (54.2–68.9) 27.4 (21.1–34.8) 9.6 (5.9–15.2) 1.0 (0.3–3.3) 0.2 (0.0–0.9)

Never Married 49.6 (44.5–54.7) 28.7 (24.1–33.7) 14.4 (11.4–17.9) 4.2 (2.7–6.5) 3.2 (1.6–6.1)

Geo-location 0.760

Urban 51.8 (47.5–56.1) 27.6 (24.0–31.6) 15.1 (12.5–18.0) 3.9 (2.5–6.0) 1.6 (0.8–3.5)
Rural 54.6 (48.4–60.7) 24.4 (19.8–29.7) 14.0 (10.3–18.8) 4.5 (2.6–7.6) 2.5 (1.0–5.8)

CI- Confidence Interval; * p significant at ≤ 0.05.

Table 4. Multiple-variable-adjusted logistic regression for any level of exposure to SHS.

Co-Variates AOR 95% CI p-Value

Gender

Female 0.63 (0.47–0.86) 0.003 *
Male Ref.

Race

Black African Ref.
Coloured 1.69 (1.11–2.57) 0.014 *
White 0.90 (0.55–1.48) 0.677
Asian/Indian 1.14 (0.69–1.89) 0.615

Age

16–24 Ref.
25–34 0.92 (0.62–1.36) 0.657
35–44 0.82 (0.53–1.25) 0.347
45–54 0.60 (0.36–1.00) 0.048 *
55–64 0.55 (0.33–0.91) 0.021 *
65+ 0.24 (0.14–0.41) <0.001*

Education

<12 Grade 12 Ref.
Grade 12 1.07 (0.78–1.47) 0.672
>Grade 12 0.81 (0.53–1.23) 0.315
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Table 4. Cont.

Co-Variates AOR 95% CI p-Value

Marital Status

Married Ref.
Widowed/Divorced/Separated 1.19 (0.79–1.81) 0.406
Never Married 0.94 (0.69–1.27) 0.670

Geo-location

Urban Ref.
Rural 0.92 (0.67–1.26) 0.584

AOR – Adjusted Odds Ratio; CI – Confidence Interval; * p significant at ≤ 0.05.

4. Discussion

The objective of this study was to investigate non-smokers’ exposure to SHS at selected indoor
public venues and at home. We also explored the sociodemographic factors that are associated with
SHS exposure at these venues. Our results show that non-smokers’ exposure to tobacco smoke is high
and is a cause for concern in South Africa. However, the about 47% of non-smokers exposed to SHS
obtained in our study indicates a decrease compared to the 55.9% reported in a similar study done in
2010 [9]. Such a decrease may probably be ascribed to the tobacco control efforts that have led to people
becoming more aware of the dangers of tobacco use and, therefore, to more people adopting a healthier
lifestyle by quitting smoking or smoking less in public places [9]. Worryingly, most participants
were found to be exposed to SHS at home, and the majority of the people exposed there were the
youngest in terms of the age groups. These findings are of concern because studies have shown that
children or young people exposed to SHS at home are more likely to smoke in the future, due to the
normalisation of smoking by their significant others [26]. Our findings indicate that participants who
are 16 to 24 years of age experience very high exposure to SHS. These results emphasise the urgent
need for South Africa to raise public awareness of the dangers of SHS and implement laws that would
encourage more adults who smoke to quit, which would in turn lead to reduced smoking at home.

In a study assessing the risk of burden of disease and injury attributable to 67 risk factors, it was
found that for people as young as 15+ years, the leading risk factor for death and disease worldwide
was alcohol use, followed by tobacco smoking, including exposure to SHS [2]. Findings from our
study reveal that more young people are exposed to SHS at hospitality venues (café/restaurant and
shebeens). When more young people are exposed to SHS, this can lead to a sicklier population in
the future, putting the economy of the country at risk. Diseases caused by smoking are a liability to
the country’s economy—in 2012, these diseases accounted for 5.7% of global health expenditure [27].
Therefore, the implementation of a 100% smoke-free policy will not only lead to a lower percentage
of people exposed to SHS, which in turn would result in improved overall health, but it will also
result in a decrease in smoking prevalence (by discouraging initiation and encouraging quitting) and,
consequently, it will have a positive economic impact.

A retrospective study on the worldwide burden of disease from exposure to SHS found that in
places such as Africa, some parts of the Americas, the eastern Mediterranean, and southeast Asia,
women are at least 50% more likely to be exposed to SHS than men are [1]. However, our results
showed that females were significantly less likely to be exposed to SHS in all locations except at home
compared to males. The South African data are however in line with those of studies done in China [28]
and in Ethiopia [29], which report similar findings of women having higher exposure to SHS and at
home. Unfortunately, the instrument used in this study was not developed to explain why women are
mostly exposed at home. Possible explanations for this finding could be that other family members are
probably smokers and women mostly do not have the authority to make rules such as “no smoking
at home” in the family. Moreover, our results show that males were more exposed to SHS at work,
in cafés/restaurants, and at shebeens than females were. The higher percentage of non-smoking men
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exposed to SHS at work may be due to their greater interaction with other male workers, many of
whom probably smoke [30], and the same reason may apply to why in hospitality places males are
more exposed than females are. Moreover, our results show that more males experience a very high
level of exposure overall. The prevalence of smoking in South Africa over the years has been higher
among males than among females [31,32]. Therefore, due to a greater interaction with smokers, it is
logical that males would experience higher levels of exposure to SHS.

We found a significant relationship between self-identified race and exposure to SHS in this study.
Participants of African descent were found to be more exposed at shebeens, which are mostly located
in traditionally Black townships [33]. Participants who identified as White were mostly exposed
in cafés/restaurants, although the finding is not statistically significant. As opposed to shebeens,
cafés/restaurants are mostly situated in cities and suburban places. Implementing a 100% smoke-free
policy would not only benefit those who visit public places but would also protect those employed
at such places as well. Our findings show that 13% of the participants were exposed at work, which
underscored the plea for awareness regarding the Government Gazette notice related to smoking
tobacco products in public places, which states that employees may object to tobacco smoke in the
workplace without retaliation of any kind [11]. For this reason, it is imperative for both employers and
employees to be included in interventions for tobacco control.

Individuals who self-identified as Coloured experienced the highest level of exposure to SHS.
Our findings are similar to those of a previous study done in South Africa, which found that more
Coloureds reported more exposure to SHS than members of other race groups [32]. Our study
did not explore the reason for the high exposure among Coloureds, but the prevalence of smoking
in South Africa is highest among the Coloured population than among other race groups [31].
More research is needed to explore this finding in order to understand tobacco use behaviour in
this subpopulation.

Limitations of this study include the fact that it is based on a cross-sectional survey that relies on
self-reports. There is a possibility that socially desirable responses were given and that there might
have been recall bias.

5. Conclusions

Current South African tobacco control legislation allows for designated smoking areas in some
indoor public places, with the result that nearly half of the non-smoking sample reported being
exposed to SHS in public places and at home. In particular, more young people are exposed to
SHS. Inevitably, the absence of policies to protect people, particularly the youth, from being exposed
to SHS leads to an unhealthy population. An unhealthy population in turn burdens the country’s
economy in healthcare costs and loss of productivity. This makes a 100% smoke-free policy the desired
standard for smoke-free policies to ensure the protection of non-smokers from SHS. Furthermore,
strong enforcement of such smoke-free laws could help to increase compliance and to denormalise
smoking, thus reducing smoking prevalence in the population.

Author Contributions: Conceptualisation: S.P.N. and C.O.E.; methodology: C.O.E., M.L., and O.A.A.-Y.;
data analysis: S.P.N., C.O.E., M.L., and O.A.A.-Y.; writing—original draft preparation: S.P.N.; writing—review
and editing: C.O.E., S.P.N., and O.A.A.-Y.; funding acquisition, O.A.A.-Y. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by Africa Capacity Building Foundation (ACBF), grant no. 326, and the
National Research Foundation, grant no. 93093, both awarded to O.A.A. S.P.N.’s time writing this paper was
funded by the National Research Foundation while C.O.E. and M.L.’s time in writing this paper was funded by
the South African Medical Research Council.

Acknowledgments: The authors acknowledge the Human Science Research Council, South Africa, for survey
support and granting access to the SASAS dataset.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to
publish the results.



Int. J. Environ. Res. Public Health 2020, 17, 8112 10 of 11

References

1. Öberg, M.; Jaakkola, M.S.; Woodward, A.; Peruga, A.; Prüss-Ustün, A. Worldwide burden of disease
from exposure to second-hand smoke: A retrospective analysis of data from 192 countries. Lancet 2011,
377, 139–146. [CrossRef]

2. Lim, S.S.; Vos, T.; Flaxman, A.D.; Danaei, G.; Shibuya, K.; Adair-Rohani, H.; AlMazroa, M.A.; Amann, M.;
Anderson, H.R.; Andrews, K.G.; et al. A comparative risk assessment of burden of disease and injury
attributable to 67 risk factors and risk factor clusters in 21 regions, 1990–2010: A systematic analysis for the
global burden of disease study 2010. Lancet 2012, 380, 2224–2260. [CrossRef]

3. McGhee, S.M.; Hedley, A.J. Secondhand smoke. In International Encyclopedia of Public Health, 2nd ed.;
Quah, S.R., Ed.; Academic Press: Oxford, MA, USA, 2017; pp. 455–458.

4. Gashaw, A.; Teshita, A.; Getachew, T. Environmental tobacco smoke exposure and its health impacts:
A review. Int. J. Biol. Chem. Sci. 2016, 10, 1371–1381. [CrossRef]

5. World Health Organization. Tobacco: Key facts. Available online: https://www.who.int/news-room/fact-
sheets/detail/tobacco (accessed on 20 August 2020).

6. Chung-Hall, J.; Craig, L.; Gravely, S.; Sansone, N.; Fong, G.T. Impact of the who fctc over the first decade:
A global evidence review prepared for the impact assessment expert group. Tob. Control. 2019, 28, s119–s128.
[CrossRef] [PubMed]

7. English, L.M.; Hsia, J.; Malarcher, A. Tobacco advertising, promotion, and sponsorship (taps) exposure,
anti-taps policies, and students’ smoking behavior in botswana and south africa. Prev. Med. 2016, 91, S28–S34.
[CrossRef] [PubMed]

8. World Health Organization. Guidelines for the Implementation of Article 8, Protection from Exposure to Tobacco
Smoke; World Health Organization: Geneva, Switzerland, 2007.

9. Ayo-Yusuf, O.A.; Olufajo, O.; Agaku, I.T. Exposure to secondhand smoke and voluntary adoption of
smoke-free home and car rules among non-smoking south african adults. BMC Public Health 2014, 14, 580.
[CrossRef] [PubMed]

10. South African Government. NO. 23 of 2007: Tobacco Product Control Amenment Act, 2007; South African
Government: Pretoria, South Africa, 2007.

11. South African Government. Notice Relating to Smoking of Tobacco Products in Public Places; South African
Government: Pretoria, South Africa, 2020.

12. Mujuzi, J.D. Smoking in the workplace in south africa: Law and practice relating to the rights and obligations
of employers and employees. S. Afr. J. Bioeth. Law 2010, 3, 79–83.

13. Office of Response and Restoration. Toxic Levels of Concern. Available online: https://response.restoration.noaa.
gov/oil-and-chemical-spills/chemical-spills/resources/toxic-levels-concern.html (accessed on 21 January 2020).

14. Barnoya, J.; Glantz, S.A. Cardiovascular effects of secondhand smoke: Nearly as large as smoking. Circulation
2005, 111, 2684–2698. [CrossRef]

15. You, R.X.; Thrift, A.G.; McNeil, J.J.; Davis, S.M.; Donnan, G.A. Ischemic stroke risk and passive exposure to
spouses’ cigarette smoking. Melbourne stroke risk factor study (merfs) group. Am. J. Public Health 1999,
89, 572–575. [CrossRef]

16. Besaratinia, A.; Pfeifer, G.P. Second-hand smoke and human lung cancer. Lancet Oncol. 2008, 9, 657–666.
[CrossRef]

17. Johnson, K.C.; Glantz, S.A. Evidence secondhand smoke causes breast cancer in 2005 stronger than for lung
cancer in 1986. Prev. Med. 2008, 46, 492–496. [CrossRef]

18. Kabir, Z.; Manning, P.J.; Holohan, J.; Keogan, S.; Goodman, P.G.; Clancy, L. Second-hand smoke exposure in
cars and respiratory health effects in children. Eur. Respir. J. 2009, 34, 629–633. [CrossRef] [PubMed]

19. Cho, B.-Y.; Lin, H.-C.; Seo, D.-C. Effectiveness of indiana’s statewide smoke-free indoor air law in reducing
prevalence of adult cigarette smoking. J. Prim. Prev. 2020, 41, 87–103. [CrossRef]

20. Hahn, E.J.; Rayens, M.K.; Adkins, S.; Simpson, N.; Frazier, S.; Mannino, D.M. Fewer hospitalizations for
chronic obstructive pulmonary disease in communities with smoke-free public policies. Am. J. Public Health
2014, 104, 1059–1065. [CrossRef]

21. Pickett, M.S.; Schober, S.E.; Brody, D.J.; Curtin, L.R.; Giovino, G.A. Smoke-free laws and secondhand smoke
exposure in us non-smoking adults, 1999–2002. Tob. Control. 2006, 15, 302–307. [CrossRef]

http://dx.doi.org/10.1016/S0140-6736(10)61388-8
http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://dx.doi.org/10.4314/ijbcs.v10i3.36
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/news-room/fact-sheets/detail/tobacco
http://dx.doi.org/10.1136/tobaccocontrol-2018-054389
http://www.ncbi.nlm.nih.gov/pubmed/29880598
http://dx.doi.org/10.1016/j.ypmed.2016.01.014
http://www.ncbi.nlm.nih.gov/pubmed/26824891
http://dx.doi.org/10.1186/1471-2458-14-580
http://www.ncbi.nlm.nih.gov/pubmed/24913038
https://response.restoration.noaa.gov/oil-and-chemical-spills/chemical-spills/resources/toxic-levels-concern.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/chemical-spills/resources/toxic-levels-concern.html
http://dx.doi.org/10.1161/CIRCULATIONAHA.104.492215
http://dx.doi.org/10.2105/AJPH.89.4.572
http://dx.doi.org/10.1016/S1470-2045(08)70172-4
http://dx.doi.org/10.1016/j.ypmed.2007.11.016
http://dx.doi.org/10.1183/09031936.00167608
http://www.ncbi.nlm.nih.gov/pubmed/19357146
http://dx.doi.org/10.1007/s10935-020-00579-z
http://dx.doi.org/10.2105/AJPH.2014.301887
http://dx.doi.org/10.1136/tc.2005.015073


Int. J. Environ. Res. Public Health 2020, 17, 8112 11 of 11

22. Christian, W.J.; Walker, C.J.; Huang, B.; Hahn, E.J. Effect of local smoke-free ordinances on smoking prevalence
in kentucky, 2002–2009. South. Med. J. 2019, 112, 369–375. [CrossRef] [PubMed]

23. Government Gazette. Control of Tobacco Products and Electronic Delivery Systems Bill. Available online:
https://pmg.org.za/bill/787/ (accessed on 14 January 2020).

24. Human Social Resesrach Council. South African Social Attitudes Survey (Sasas). Available online:
http://www.hsrc.ac.za/en/departments/sasas (accessed on 22 January 2020).

25. Franklin, A.J.; Makiwane, M.; Makusha, T. Male attitudes towards children, fatherhood, and childrearing:
A descriptive profile from South African social attitudes survey (sasas). Open Fam. Stud. J. 2014, 6, 47–55.
[CrossRef]

26. Wang, M.P.; Ho, S.Y.; Lam, T.H. Parental smoking, exposure to secondhand smoke at home, and smoking
initiation among young children. Nicotine Tob. Res. 2011, 13, 827–832. [CrossRef]

27. Goodchild, M.; Nargis, N.; d’Espaignet, E.T. Global economic cost of smoking-attributable diseases.
Tob. Control. 2018, 27, 58–64. [CrossRef] [PubMed]

28. Gu, D.; Wu, X.; Reynolds, K.; Duan, X.; Xin, X.; Reynolds, R.F.; Whelton, P.K.; He, J. Cigarette smoking and
exposure to environmental tobacco smoke in china: The international collaborative study of cardiovascular
disease in asia. Am. J. Public Health 2004, 94, 1972–1976. [CrossRef] [PubMed]

29. Petersen, A.B.; Thompson, L.M.; Dadi, G.B.; Tolcha, A.; Cataldo, J.K. Factors associated with secondhand
tobacco smoke in the home: An exploratory cross-sectional study among women in aleta wondo, ethiopia.
BMC Public Health 2016, 16, 910. [CrossRef] [PubMed]

30. Hughes, S.C.; Corcos, I.A.; Hofstetter, C.R.; Hovell, M.F.; Seo, D.-C.; Irvin, V.L.; Park, H.; Paik, H.Y.
Secondhand smoke exposure among nonsmoking adults in Seoul, Korea. Asian Pac. J. Cancer Prev. 2008,
9, 247–252.

31. National Department of Health. South Africa Demographic and Health Survey 2016; National Department of
Health: Pretoria, South Africa, 2019.

32. Reddy, P.; Zuma, K.; Shisana, O.; Jonas, K.; Sewpaul, R. Prevalence of tobacco use among adults in south
africa: Results from the first south african national health and nutrition examination survey. S. Afr. Med. J.
2015, 105, 648–655. [CrossRef]

33. Mkize, V. Difference between Tavern, Shebeen. Available online: https://www.iol.co.za/the-star/difference-
between-tavern-shebeen-1291281 (accessed on 28 January 2020).

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.14423/SMJ.0000000000001000
http://www.ncbi.nlm.nih.gov/pubmed/31282965
https://pmg.org.za/bill/787/
http://www.hsrc.ac.za/en/departments/sasas
http://dx.doi.org/10.2174/1874922401406010047
http://dx.doi.org/10.1093/ntr/ntr083
http://dx.doi.org/10.1136/tobaccocontrol-2016-053305
http://www.ncbi.nlm.nih.gov/pubmed/28138063
http://dx.doi.org/10.2105/AJPH.94.11.1972
http://www.ncbi.nlm.nih.gov/pubmed/15514239
http://dx.doi.org/10.1186/s12889-016-3588-6
http://www.ncbi.nlm.nih.gov/pubmed/27582041
http://dx.doi.org/10.7196/SAMJnew.7932
https://www.iol.co.za/the-star/difference-between-tavern-shebeen-1291281
https://www.iol.co.za/the-star/difference-between-tavern-shebeen-1291281
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Survey Design and Sample 
	Sociodemographic Characteristics 
	Tobacco Smoking Status 
	Exposure to SHS 
	Data Analysis 

	Results 
	Non-Smokers’ Exposure to Tobacco Smoke at Home, Work, and Hospitality Venues 
	Level of Exposure to SHS by Demographic Characteristics 
	Any Level of Exposure to SHS 

	Discussion 
	Conclusions 
	References

