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Background. Smoking cessation is a complex process influenced by factors such as smokers’ nicotine dependence levels, socioeconomic
status (SES) and other lifestyle behaviours. Little is known about these relationships in South Africa (SA).

Objectives. To explore the relationship between nicotine dependence, SES, lifestyle behaviours and lifetime quit attempts among adult
smokers in SA.

Methods. This study used data from 2 651 participants aged >16 years in the 2011 South African Social Attitudes Survey. Information on
SES (measured by asset ownership), binge drinking, physical activity, fruit and vegetable intake, intention to quit smoking and lifetime quit
attempts was extracted. Nicotine dependence was measured using the Heaviness of Smoking Index (HSI). All data were weighted to account
for the complex survey design and to yield nationally representative estimates. Data analysis included binary logistic regression with high
nicotine dependence (HND) defined as HSI >4 and lifetime quit attempts as separate outcomes.

Results. The prevalence of smoking was 20.1% (31.6% for males and 9.5% for females), and was highest in the mixed-ancestry group
(37.0%). Overall, 14.5% of smokers had HND, with a higher proportion in the high-SES group. The odds of HND increased with every
10 years of smoking history (odds ratio (OR) 2.05; 95% confidence interval (CI) 1.40 - 3.00) but decreased among participants who reported
frequent physical activity (OR 0.4; 95% CI 0.18 - 0.86) and those who planned to quit (OR 0.37; 95% CI 0.19 - 0.75). Quit attempts were
more likely among participants who reported frequent fruit and vegetable intake (OR 1.8; 95% CI 1.07 - 2.98) and less likely among those
reporting binge drinking (OR 0.31; 95% CI 0.16 - 0.59) or assessed as having HND (OR 0.32; 95% CI 0.17 - 0.58).

Conclusions. Most adult smokers in SA have low nicotine dependence. However, the association of HND with high SES in this study
suggests that although cessation treatment based on an integrated lifestyle behavioural intervention package may suffice for most smokers,
a more intense cessation treatment package is needed for smokers of higher SES.
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Smoking remains a leading cause of premature morbidity and
mortality."! While most smokers wish to quit smoking,** the odds of
a successful quit attempt decreases with higher nicotine dependence
(HND)."3 Indeed, nicotine dependence measures such as the
number of cigarettes smoked per day and smoking the first cigarette
of the day within 30 minutes of awakening are strongly correlated
with the intention and outcome of quit attempts.!*”)

The relationship between nicotine dependence and smoking (or
smoking cessation) is not simply linear but modulated by other
influences such as socioeconomic status (SES) and other lifestyle
behaviours that pose a risk to health.®! In developed countries,
not only do people of lower SES smoke more and have a higher
level of nicotine dependence,” they are also less likely to quit than
people of higher SES.” Smokers of high SES are less likely to have
other smokers at home, and have unhindered access to smoking
cessation treatments and social support and less likelihood of a
relapse. In contrast, it is argued that those of lower SES are exposed
to significantly greater sources of stress, have fewer supportive
external resources and demonstrate less sense of agency for smoking
cessation, and are therefore likely to need more intensive treatment
support to make a successful quit attempt.'®’ Lack of social support
and neighbourhood disadvantage are prevalent among people of

lower SES, promoting smoking and hindering smoking cessation.®
While a lack of social support reduces self-efficacy and increases
negative affect/stress, neighbourhood disadvantage disrupts social
ties, exacerbates negative affect/stress, reduces a persons sense of
agency and increases the use of harmful lifestyle behaviours to
mitigate stress.!®!

Most smokers concurrently engage in other lifestyle behaviours
that pose a risk to health, such as excessive alcohol intake, a sedentary
lifestyle and an unhealthy diet."!) Like smoking, these behaviours are
important risk factors for morbidity and mortality in themselves, and
apart from their combined effects to increase morbidity and mortality,
they may also influence one another regarding the intensity of use
and risk of negative behavioural outcomes during quit attempts.1>!%
For example, dual use of alcohol and cigarettes increases the risk of
intense use and dependence on both substances, reduces the odds
of making a quit attempt, and increases the risk of relapse.>!416l
Also, although evidence is sparse on the effect of physical exercise
on alcohol use,"” available data suggest that moderate and binge
alcohol drinkers are more likely to smoke more, to experience
failed cessation attempts and to relapse.'! Conversely, not only is
the adoption of a healthy lifestyle associated with a reduction in
or reversal of poor health outcomes, but the adoption of one may
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increase uptake of the other. For instance, physical exercise that
allows for the development of physical fitness has been reported
to promote smoking cessation by acutely reducing cravings and
withdrawal symptoms and increasing the latency period till the next
cigarette.!'”1*2 Similarly, reductions in smoking have been found
to be associated with simultaneous improvements in fruit and/or
vegetable intake and physical exercise.!>?!

Studies reporting on the influence of SES, nicotine dependence and
the adoption of a healthy lifestyle on smoking cessation have mostly
originated from developed countries.???) These studies suggest that
higher levels of nicotine dependence are associated with lower SES and
concurrent engagement in unhealthy lifestyle behaviours. Although
the above associations are not linear (but may be explained through
several other sociobehavioural factors), they influence the initiation
and outcomes of quit attempts adversely. It is not clear whether the
findings of these studies can be generalised to developing countries,
where different sociodemographic and smoking patterns exist. One of
few studies conducted in the African region on the association of SES
and tobacco use suggests that people of lower SES were more likely to
be smokers.!! This finding is reiterated by a recent systematic review
focused on lifestyle behavioural risk factors in low- and lower-middle-
income countries.”*) However, of the 75 studies included in this review,
only 2 were conducted in Africa, indicating the paucity of nationally
representative data on the relationship between SES and lifestyle
behavioural health risks in the African region. Considering that the
prevalence of both tobacco use and non-communicable diseases is
on the increase in Africa, data on this relationship is important for
developing national strategies for addressing both problems.

Objectives

To explore the influence of SES and other lifestyle behaviours on
nicotine dependence and lifetime quit attempts among adult smokers
in South Africa (SA).

Methods

Study design and population sample

This secondary data analysis involved a nationally representative
sample of adult South Africans aged >16 years who participated
in the 2011 South African Social Attitude Survey (SASAS). The
dataset contained no personal identifiers. The detailed sampling
procedure has been published®?! and involved a multistage
cluster sampling technique used to obtain a representative
sample of South Africans by population group and geographical
location. Although the primary survey was part of the Human
Sciences Research Council (HSRC)’s annual SASAS (N=3 003;
85% response rate) for 2011, this secondary data analysis was also
part of another study that used only a sample of those who had
complete data on the main variables of interest, namely smoking
status and/or other lifestyle behaviours - binge drinking, physical
activity, and fruit and/or vegetable intake (N=2 651). The primary
sample was drawn from the master sample frame of the HSRC,
from which 3 500 households/visiting points were randomly
selected. One person was then randomly selected from each
household, without replacement. Efforts were made to secure an
interview with the selected person by making three visits before
registering the person as non-responding.

Measures

Tobacco smoking, nicotine dependence and quit attempts

Current tobacco smokers were defined as respondents who reported
that they were currently smoking hand-rolled or commercially

manufactured cigarettes, cigars, pipes or water pipes daily or on
some days. Participants were asked to indicate the number of years
since they had started smoking, the number of cigarettes smoked
per day (CPD) (subsequently coded as 0 (1 - 10), 1 (11 - 20), 2
(21 - 30) or 3 (>30)), and the time from waking up in the morning
to smoking their first cigarette of the day (coded 3 (<5 minutes), 2
(6 - 30 minutes), 1 (31 - 60 minutes) or 0 (>60 minutes). The level
of nicotine dependence among current smokers was assessed using
the Heaviness of Smoking Index (HSI), a 6-point scale calculated
from the CPD and the time to the first cigarette after awakening.®
Smokers with scores of >4 were considered to have HND. A lifetime
quit attempt among current smokers was defined as any response of
‘once;, ‘twice’ or ‘three times or more’ (v. ‘never’) to the question ‘Have
you ever tried to quit smoking?’

Other lifestyle risk behaviours

Frequent binge drinkers were defined as those who responded ‘daily’
or ‘several times a week' to the question: ‘How often to you drink
four or more alcoholic drinks on the same day?” Similarly, the study
participants were asked to indicate how often they did physical
activity for at least 20 minutes that made them sweat or breathe
more heavily than usual, and how often they ate fresh fruit and/or
vegetables. The response options were ‘never, ‘once a month or less
often;, ‘several times a month;, ‘several times a week’ and ‘daily’ As with
binge drinking, those who indicated participation in physical activity
and intake of fruit and/or vegetables several times a week or daily
were considered frequently physically active and as frequently eating
fresh fruit and/or vegetables, respectively.

Sociodemographic characteristics, general health status and
health insurance coverage
The sociodemographic characteristics assessed included age,
educational level (no schooling, lower than grade 12, grade 12, or
higher than grade 12), sex (male or female), ethnicity in terms of
self-identification as black African, coloured (of mixed ancestry),
Indian/Asian or white, location of residence (urban or rural), and
employment status (‘never worked, ‘worked in past 12 months but
not currently’ or ‘currently working’).

Socioeconomic status (SES) was derived from the Asset Index,
a highly reliable tool for assessing SES with a Cronbach alpha
of 0.91. This index was obtained from the best-fitting items,
following a principal component analysis of owning several
household items. These household items were an electric stove,
television set, washing machine, microwave oven, DSTV/cable
network, home theatre system, landline telephone, radio, DVD
player, vacuum cleaner, fridge, hot running water, computer and
car. For the purposes of our analysis, the asset scores were auto-
ranked into tertiles, with the upper tertile representing those with
the highest SES and the lowest tertile representing those with the
lowest SES.

The study participants were also asked to rate their general health
(coded 1 (excellent/very good/good) or 0 (fair/poor) and to indicate
whether they had private health insurance.

Analyses

All data were weighted to account for the complex survey design
and to yield nationally representative estimates. The proportions
of the sample who were current smokers, who had HND, and who
had ever made a quit attempt or planned to quit were determined.
In addition, smokers were further stratified by the aforementioned
sociodemographic characteristics and other lifestyle behaviours.
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To determine factors associated with smoking, HND and quit
attempts, multivariable-adjusted logistic regression analyses were
performed, adjusting for age, smoking history (years), education, sex,
ethnicity and location of residence. The level of significance was set
at p<0.05. All analyses were performed with SPSS version 24 (IBM,
USA).

Results

The prevalence of smoking among all participants was 20.1%
(n=573), with a figure of 31.6% (359/1 103) for men and 9.5%
(214/1 548) for women. Smoking rates were lowest among black
Africans (16.3%) and highest among coloureds (mixed ancestry)
(37.0%). Only 14.5% of smokers were found to have HND, with
a higher proportion among smokers of high SES. All the other
sociodemographic characteristics of those with HND and those who
had made past quit attempts are shown in Table 1.

Table 2 shows factors that were independently associated with
HND and past quit attempts. The odds of HND increased significantly
with every 10 years of smoking history (odds ratio (OR) 2.05; 95%
confidence interval (CI) 1.40 - 3.00) and being of high SES (OR 3.8;
95% CI 1.56 - 8.82). It decreased significantly with reported frequent
physical activity (OR 0.4; 95% CI 0.18 - 0.86) and planning to quit
(OR 0.37;95% CI 0.19 - 0.75). Quit attempts were more likely among
those who reported frequent fruit and/or vegetable intake (OR 1.8;
95% CI 1.07 - 2.98) and less likely among those who reported binge
drinking (OR 0.31; 95% CI 0.16 - 0.59) or those assessed as having
HND (OR 0.32; 95% CI 0.17 - 0.58).

Discussion

The study found that most participants had low nicotine dependence
(LND) and that HND was independently associated with high
SES, physical inactivity, no plans to quit, and a long smoking
history. Similarly, reporting a past quit attempt was predicted by
low SES, LND, infrequent alcohol intake and frequent fruit and/
or vegetable intake. These findings have clinical, policy and public
health implications and suggest the necessity of integrating lifestyle
modification interventions into nicotine dependence treatment in SA
and other low-resource settings.

The finding that most smokers in this study had LND confirms
the findings of previous community-based studies conducted in
SAP” and among mental health patients elsewhere in Africa.! More
importantly, considering that smokers with LND are more likely than
those with HND to quit and to do so without pharmacotherapy,®!
this finding suggests that most smokers in SA would be amenable
to being assisted with counselling and/or behavioural therapy only.
However, the 14.5% assessed as having HND (Table 1) amount
to a considerable number of smokers at a population level and
underscore the need for the SA health system to consider providing
pharmacotherapy for smokers who are motivated to quit but may find
it difficult to do so with non-pharmacological interventions alone.

In developed countries, smokers of low SES are likely to smoke
more, to have higher levels of nicotine dependence, and to be less
likely to want to quit.?””’ While a recent study in Malawi had similar
findings,?! our study found the opposite. Smokers of high SES in
our study were significantly more likely to have HND and lower
odds of quit attempts. The explanation that smokers of lower SES
smoke more because of their ‘social disadvantages’ and the need for
‘anxiolysis’ arising from social and financial stress” may therefore not
hold true for SA. Rather, the observed relationship in our study may
reflect the differential effects of price and tax increases on smokers
across socioeconomic strata in SA, meaning that smokers of higher

SES still find cigarettes affordable and continue to smoke at the
same rate as previously, and therefore make fewer attempts to quit.
Additional non-pharmacological and pharmacological interventions
may therefore be necessary to promote smoking cessation effectively
in this group of smokers.

In the present study, the odds of HND increased with a longer
smoking history, but decreased with increasing age. Taken together,
these findings may imply that those who started smoking at an early
age (although they may still be young) and have a longer smoking
history are more likely to have HND. Indeed, previous studies have
suggested that smoking initiation at an earlier age is significantly
associated with a higher level of nicotine dependence.’” On the
other hand, the lower likelihood of HND with increasing age may
partly be explained by the increased likelihood of comorbidity in
later life, which may motivate older smokers to reduce their cigarette
consumption.

In the present study, smokers who planned to quit were more
likely to have made a quit attempt in the past, suggesting that past
experiences may reinforce the need for future quit attempts. Planning
has also been shown to increase the chances of positive experience
and success in future quit attempts.*?) Planning should be encouraged
among smokers who are motivated to quit and should include
setting a quit date, exploring how to navigate barriers, and recruiting
resources needed for support during the actual quit attempt.

Although the mechanism is not entirely clear, regular physical
exercise, especially of moderate and vigorous intensity, may affect
regulatory changes in the neurotransmitters that affect cravings,
mood, endogenous rewards and relapse prevention.’® Our
findings support this suggestion and motivate for the adoption of
physical exercise as an effective smoking cessation intervention,!”!
particularly when most smokers are light smokers (and may not
need pharmacotherapy) and in poorly resourced settings where
access to pharmacotherapy is limited. Furthermore, the clinical
benefits of physical exercise may extend beyond smoking cessation,
since smokers of higher SES are more likely not only to have HND
but also to be more physically inactive and therefore at risk of non-
communicable diseases.’?!

Smokers who frequently binge drink alcohol were less likely
to report making a quit attempt than those who did not binge
drink, consistent with previous studies reporting that concurrent
alcohol dependence may make smoking cessation difficult and
may facilitate a relapse.'"®?”! Addressing alcohol intake and other
forms of co-dependence is therefore of crucial importance among
SA smokers, most of whom, being light smokers, have a reasonable
chance of successful cessation if they are supported, but who may be
unable to quit if there is concurrent alcohol intake. Indeed, alcohol
consumption is known to be significantly associated with increased
positive smoking outcome expectancies that may increase the urge
to smoke and make cessation less successful during a quit attempt. !
This relationship is particularly important among smokers who drink
higher amounts of alcohol before a quit attempt, since they are also
significantly more likely to continue to drink more after quitting - a
behaviour that may reduce the odds of success during a quit attempt
and increase relapse thereafter.””! However, the lack of a significant
association between binge drinking and HND in the present study
suggests that smokers continue to smoke for reasons unrelated to the
negative effect of alcohol on nicotine dependence. It is also possible
that smokers who binge drink also smoke more and would score
higher on the nicotine dependence scale, especially the components
related to social and environmental influences, which were not
included in measuring nicotine dependence in this study. The latter
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Table 1. Prevalence of smoking, HND and quit attempts across sociodemographic categories*

Variable

Smoking, % (n/N)

HND, % (n/N)

Quit attempt, % (n/N)

Overall

Gender
Male
Female
p-value

Socioeconomic status (tertiles)

Lowest
Middle
Highest
p-value
Level of education
No schooling
Up to grade 12
Above grade 12 (tertiary)
p-value
Ethnicity
Black
Coloured
Indian/Asian
White
p-value
Health insurance
No
Yes
p-value
Employment
Never
Past year
Currently
p-value
Residence
Urban
Rural
p-value
Good health
No
Yes
p-value

Frequent fruit and vegetable intake

No
Yes
p-value
Frequently binge drink
No
Yes
p-value
Frequent physical exercise
No
Yes
p-value
Plan to quit
No
Yes
p-value

HND = high nicotine dependence; n/a = not applicable.

20.1 (573/2 651)

31.6 (359/1 103)
9.5 (214/1 548)
<0.001

19.9 (195/859)
19.2 (188/877)
21.6 (187/889)
0.655

21.5 (350/1 500)
18.4 (172/848)
18.1 (51/303)
0.334

16.3 (265/1 672)
37.0 (159/402)
31.8 (54/227)
29.0 (94/349)

< 0.001

19.8 (440/1 941)
20.4 (126/697)
0.794

13.9 (142/999)
26.1 (194/722)
25.2 (231/890)
<0.001

22.1 (426/1 872)
16.5 (147/779)
0.017

23.2 (131/520)
19.2 (438/2 122)
0.126

18.1 (250/1 150)
21.2 (315/1 477)
0.136

18.3 (485/2 473)
49.6 (86/165)
<0.001

18.7 (421/2 076)
24.9 (145/553)
0.011

n/a

*Prevalence figures are weighted percentages and not raw proportions - see ‘Methods.

799 samj

14.5 (89/536)

13.7 (55/341)
16.9 (34/195)
0.419

8.5 (21/183)
12.6 (27/176)
23.6 (41/175)
0.004

12.8 (48/326)
14.3 (28/162)
25.5 (13/48)
0.185

9.0 (21/242)
14.4 (20/153)
25.1 (12/51)
32.5 (35/89)
<0.001

12.1 (60/414)
22.0 (28/117)
0.031

6.6 (11/127)
16.0 (35/186)
19.0 (42/219)
0.036

15.2 (74/403)
12.7 (15/133)
0.621

9.3 (15/122)
15.5 (73/411)
0.126

13.4 (36/232)
15.5 (53/298)
0.576

14.0 (74/452)
17.1 (15/83)
0.579

16.4 (68/375)
9.3 (21/136)
0.063

23.0 (50/205)
9.6 (39/331)
<0.001
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63.1 (332/540)

61.8 (206/345)
67.3 (126/196)
0.302

68.8 (113/185)
60.2 (111/177)
59.8 (108/177)
0.303

64.3 (202/330)
61.2 (98/163)
61.5 (32/48)
0.874

61.6 (142/245)
67.6 (100/153)
62.2 (32/52)
64.1 (57/90)
0.809

60.7 (248/419)
70.8 (80/117)
0.141

58.0 (74/129)
66.2 (118/187)
64.9 (138/221)
0.486

63.2 (247)
62.6 (85)
0.922

72.4 (78/123)
60.9 (253/415)
0.52

55.3 (134/234)
68.3 (195/301)
0.022

67.2 (296/455)
39.0 (36/85)
<0.001

63.0 (243/399)
64.3 (87/137)
0.843

35.2 (69/206)
80.6 (255/326)
<0.001



Table 2. Factors associated with high nicotine dependence and past quit attempts

Outcome variables

Explanatory variable HND, OR (95% CI) Quit attempt, OR (95% CI)
Socioeconomic status (tertiles)

Lowest 1 1

Middle 1.529 (0.596 - 386) 0.542 (0.296 - 0.992)

Highest 3.75 (1.556 - 8.819) 0.431 (0.207 - 0.895)
Physical activity

Less often/never 1 -

Daily/weekly 0.397 (0.184 - 0.858) -
Plan to quit

No 1 -

Yes 0.373 (0.186 - 0.748) -

Age (per 10 years’ change)
Years of smoking (per 10 years’ change)
High nicotine dependence
No S
Yes S
Binge drinking
Less often/never -
Daily/weekly =
Eating fruit and vegetables
Less often/never -
Daily/weekly =
Health insurance
Yes S
No =

OR = odds ratio; CI = confidence interval; HND = high nicotine dependence.

explanation may support our hypothesis that the effects of binge
drinking are not related to nicotine dosing but to other factors such
as making fewer quit attempts."®!

The finding of a positive relationship between smoking cessation
and frequent fruit and/or vegetable intake in the present study
aligns with what has been reported previously.”®! Although this
relationship has been explained by a possible antidepressive effect
of fruit and/or vegetable intake mediated via monoamine oxidase
inhibition," it may also be due to a ‘gateway effect,!'” the adoption
of one positive behaviour (such as healthy eating) promoting the
attainment of another (such as quitting smoking) through reinforced
motivation or improved confidence. This understanding could be
used by healthcare providers to exploit positive spin-offs in one good
behaviour such as frequent fruit and vegetable intake, to promote
cessation of other undesirable lifestyle behaviours such as smoking.

Study limitations

This study has some potential limitations. Although it used the HSI,
which has been validated as a highly sensitive tool for assessing
nicotine dependence across several populations, its reliance on
self-reporting may have led to information and social desirability
biases that could affect several outcome estimates. Moreover, a
little over 10% of the respondents had missing data, creating
potential respondent bias. However, our sensitivity analysis showed
no significant difference in sociodemographic characteristics
between respondents with complete data and those without (data
not displayed). Regardless of these limitations, the study used a large
and nationally representative sample, and as far as the authors could
ascertain, provides the first evidence in the African region on the
influence of SES and other lifestyle behaviours (alcohol use, fruit and/

0.720 (0.521 - 0.996) =
2.052 (1.401 - 3.005) =

1
0.318 (0.174 - 0.580)

1
0.310 (0.164 - 0.588)

1
1.790 (1.067 - 2.984)

1
2.085 (0.950 - 4.564)

or vegetable intake and physical activity) on nicotine dependence and
lifetime quit attempts among adult smokers.

Conclusions

The study demonstrates that most adult smokers in SA have a low
level of nicotine dependence, and an integrated lifestyle behavioural
modification intervention package (avoiding alcohol misuse,
engaging in regular physical exercise and frequent intake of fruit
and/or vegetables) may promote quit attempts and play a significant
role in nicotine dependence treatment in this and similar settings.
However, the independent association of HND with high SES
highlights the need to target this population subset for more intense
smoking cessation interventions.
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