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Summary
Background Encouraging and assisting smokers to quit remains a key public health goal. Government and com-
mercial initiatives have nudged smokers towards supported cessation. We tracked long-term trends in Australian
smokers’ quit attempt methods across 20 years.

Methods Data from 11,917 smokers were collected from an annual, cross-sectional, face-to-face, random and repre-
sentative population survey. The survey measured demographic characteristics, tobacco use, recent quit attempts,
nicotine dependence, quit intentions, and recent methods used when attempting to quit. Quit attempt preferences
were analysed over time and by smoker characteristics.

Findings Each year, more smokers attempted to quit than remained quit, with a stable trend over time. Socioeco-
nomic disadvantage and mental health conditions are more likely among smokers, but there was no difference in
quit attempts by these characteristics. Quit attempts have risen among those aged 60 years and over whereas other
age groups have remained stable. Although trending downwards, unassisted quitting remained the most common
method: 1998: 61% and 2017: 40%. Asking a doctor for help/advice (34%) was the most common assisted method
in 2017, increasing from 18% in 1998. Methods of quitting varied by smoker characteristics, with supported meth-
ods used more often by older, more dependent, socio-economically disadvantaged smokers and those with a mental
health condition.

Interpretation The relative stability of recent quit attempts, persistence in unassisted quitting, and fluctuating pref-
erences for supported cessation methods indicate that it is important for clinicians and policy makers to continue to
support quit attempts through a variety of options, tailored to smoker’s needs.

Copyright � 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction
Quitting smoking is profoundly important for health
and reducing the burden on the health system, so sup-
porting smokers to quit is a high priority for many Gov-
ernments. Multi-country data shows that most smokers
have tried to quit at least once, approximately one-third
of smokers have tried without success in the past 12
months, and multiple attempts are often required
before quitting for good, indicating that unsuccessful
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quit attempts are normal and expected.1 Offering help
to quit tobacco use is a core global strategy in reducing
smoking prevalence.2 Numerous strategies to address
this need have commenced in the past 20 years, includ-
ing Government policy and the commercialization of
cessation products. In Australia, this has included
behavioural support (e.g. telephone counselling), as
well as increased availability of reduced-cost pharmaco-
therapy from a physician through the introduction of
prescription-only buproprion (2001) and varenicline
(2008), and prescribed nicotine patches (2011), to the
Australian Pharmaceutical Benefits Scheme (PBS).3

This has occurred against a broader background of pop-
ulation-level strategies to disincentivise smoking (e.g.
significant annual tax increases),3 facilitating quitting
1

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:jo.dono@sahmri.com
https://doi.org/10.1016/j.lanwpc.2021.100342
https://doi.org/10.1016/j.lanwpc.2021.100342


Research in context

Evidence before this study

Medline (Ovid), Embase and PsychINFO were searched
for articles published prior to 10 June 2021 that exam-
ined trends in methods of attempting to quit smoking.
The following search terms were used: (cig$ OR cigar$
OR nicotine OR tobacco OR smoking OR smoker) AND
‘smoking cessation’ AND 'quit attempt' AND (support
OR assist) AND (survey) AND (time OR trend OR wave).
The search returned 91 unique articles with all but three
articles outside of the scope (e.g. intervention studies,
single year or sub-population group studies, or not mea-
suring multiple smoking cessation methods). Of the
three relevant studies, the first tracked trends in meth-
ods of quitting from 2002 to 2009 among Australian
smokers with a recent quit attempt. The second study
tracked trends in methods of quitting from 2001 to
2010 among Australian smokers regardless of recent
quit attempt. Unassisted quitting was not tracked in
either study. There was evidence that medication use
increased in line with policy interventions (i.e. reduced
cost due to Government subsidy), but whether this
trend was temporary or sustained cannot be ascer-
tained from the current literature. The third study com-
pared results from two European surveys (comprised of
27 European Union member states with varying levels
of tobacco control policy) conducted five years apart
(2012 and 2017). This study reported a decrease in the
use of pharmacotherapy and smoking cessation serv-
ices among current smokers who had ever tried to quit.
None of these papers include mental health condition
as a co-variate. From these articles, it is not clear
whether long-term changes in quit attempt methods
have occurred following the increased availability of
low-cost smoking cessation supports.

Added value of this study

Our study is the first to use cross-sectional data col-
lected annually over twenty years to track changes in
prevalence of common methods used by tobacco
smokers to attempt to quit (i.e. nicotine replacement
therapy (NRT), prescription medication, asking doctor
for help or advice, using telephone counselling services
(i.e. Quitline), using app or text messaging services, or
quitting unassisted). We demonstrated that critical
changes in how smokers approach quitting have
occurred in this time. Unassisted quitting, while still the
most prevalent method in 2017 (40%), has gradually
declined since 1998 (61%). Conversely, asking a doctor
for help or advice has increased, initially corresponding
with the availability of subsidised prescription medicine
in 2008, but maintaining a rate of approximately one
third of smokers ever since. In contrast, use of pre-
scribed medication has plateaued at around one fifth of
smokers since 2012.

Implications of all the available evidence

Our findings advance the existing literature by identify-
ing important long-term trends in smokers’ use of

cessation support. This can guide resource allocation
and the development of guidelines and interventions to
best support smokers in their attempts to quit. One key
implication is the growing importance of tailored
approaches to suit the varied needs of smokers. Doctors
are recognised as an important source of practical and
emotional support and are in a unique position to pro-
vide evidence-based support matched to the needs of
the smoker. There is great opportunity to increase the
utilization of these services through brief interventions,
such as the ‘Ask, Advise, Help’ model which has evi-
dence of effectiveness. Another key implication is that
unassisted quitting remains a dominant and legitimate
method for many.
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without external assistance, which is common.4 The
commencement of these key tobacco control strategies
are summarised in Figure 1 along with the change in
smoking status of the population during the same
period, showing that smoking prevalence among those
aged 15 years and over significantly decreased from
25¢9% (95%CI=24¢2%�27¢7%) in 1998 to 15¢8%
(95%CI=14¢3%�17¢4%) in 2017. There are currently no
published data available that examines the long-term
trends in quit attempt methods by demographic sub-
groups (i.e. age, gender, socioeconomic disadvantage,
location, mental illness) around this critical period.
Identifying trends in smokers’ quit attempt methods is
critical for resource allocation and the development of
guidelines and interventions that best support smokers
in their attempts to quit.

Early cohort multi-wave data (2002−2009)5 showed
that nicotine replacement therapy (NRT) was used by
31% of Australian smokers who had made a quit
attempt between baseline and follow-up survey approxi-
mately one year later. Behavioural support was less
common (11%), and prescription medication increased
dramatically from 4¢9% in 2007−08 to 23¢9% in 2008
−09. A cross-sectional multi-wave study (2001−2010)6

of Australian’s who had smoked in the past year and
reported their use of quit smoking support services dur-
ing that time found that asking a doctor for help to quit
and using medication had increased over time. The
study also showed that the most socio-economically dis-
advantaged smokers were more likely to seek help from
a doctor and use prescription medication than the least
disadvantaged, but the results were mixed for NRT.
Other studies investigating quit attempt methods
among smokers who had attempted to quit in the past
year have reported a relationship between indicators of
socioeconomic advantage and preference for assisted
support7,8 but others have found mixed6 or null results.5

A preference among smokers with a recent (past year)
quit attempt for assisted cessation methods has been
associated with more nicotine-dependent smokers,
older age and females.5,7−9 Furthermore, although data
are scarce, people with complex needs such as mental
www.thelancet.com Vol xx Month xx, 2021



Figure 1. Trend in smoking prevalence along with commencement of key tobacco control initiatives, 1998−2017.
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health conditions, indicated that they preferred sup-
ported methods when discussing methods of support
associated with past and future quit attempts.10

In 2019, while using NRT (17%) and asking a doctor
for help to quit (10%) were the most common assisted
methods of attempting to quit by Australian smokers in
the previous 12 months, 23% had tried to quit by ‘going
cold turkey’.11 A 2015 report on current smokers with at
least one quit attempt indicated that 38% had never
used a supported method, whereas 54% had used NRT
and 18% had used the Quitline at least once.12 Interest-
ingly, ex-smokers were more likely to have never used
supports (62%) and less likely to have ever used NRT
(27%) or the Quitline (4%). European data from 2017
shows that 66% of current smokers who had ever tried
to quit had not used assistance when trying to quit in
the past.13 Furthermore, rates of using pharmacother-
apy (17%) and smoking cessation services (6%) were
low and had declined from 2012 (23% and 9%, respec-
tively). These data suggest that evidence-based methods
of achieving long-term abstinence, such as a combined
behavioural and pharmacological approach,14 are
under-utilised. A recent US study showed that only 4%
of former smokers who had quit in the previous three
years used a combined approach, whereas 22% used
only pharmacological methods, and 2% used only
behavioural methods to quit smoking.15 Notably, the
majority (72%) of former smokers had quit unassisted.
Similar results were observed in a review study of the
prevalence of unassisted quit attempts among smokers
and former smokers,4 although the trend in unassisted
quit attempts appeared to decline between 1986 and
2010.4 Unassisted quitting has a long-term success rate
of about 3−5% but is a major contributor to reducing
smoking prevalence because of the large numbers of
smokers who use this method.16

This study aimed to examine preferences in smoking
cessation methods by current smokers in an Australian
state (South Australia (SA)), by a range of demographic
and smoking characteristics, from 1998 to 2017. The
results will help to inform tobacco control policy and
the promotion of smoking cessation in response to cur-
rent trends and preferences.
Methods

Procedure
Data were collected from 1998 to 2017 via the SA
Health Omnibus Survey (HOS); an annual, cross-sec-
tional, face-to-face, random and representative popula-
tion survey conducted in spring (September-
December). Each survey sampled households in loca-
tions with at least 1000 people using a clustered, multi-
staged and self-weighted area design. Within each
household one person aged 15 years or over was selected
for a face-to-face structured interview with a trained
interviewer. The HOS methodology has remained con-
sistent over time, enabling direct comparison of year-by-
year data. A total of 59,129 interviews were conducted,
11,917 of which were with current smokers. The sample
size ranged from a low of 2398 in 2007 to a high of
3055 in 2012. Participation rates ranged from 64.3% in
2009 to 82.0% in 1998. Ethics approval was granted by
the South Australian Department of Human Services/
Department of Health and Ageing Human Research
Ethics Committee and the University of Adelaide
Human Research Ethics Committee.
Measurements
Demographic characteristics included age, gender, and
postcode of home address. Postcode was matched to
Australia’s Census of Population and Housing, which
has a classification tool for region and a ranking tool for
area-level socioeconomic disadvantage and region.17

The Index of Relative Disadvantage is a ranking scale
that is derived from multiple indicators (e.g. income,
employment, qualifications) to classify the socioeco-
nomic disadvantage score for each area. This score was
converted into a dichotomous variable of most (scored
in the bottom 40%) versus least socioeconomic disad-
vantage. Presence of a mental health condition was
ascertained if a person indicated “yes” to either receiv-
ing treatment for anxiety, depression or any other men-
tal health problem or receiving a disability pension for a
psychological or psychiatric illness. Smoking character-
istics included current smoking status, prior quit
attempts, heaviness of smoking and quit intentions.
Participants were asked “Do you currently smoke ciga-
rettes, cigars, pipes or any other tobacco products: daily;
at least weekly (but not daily); less often than weekly; or
not at all”, with any response other than “not at all”
resulting in a “current smoker” classification. Of cur-
rent smokers, those with a recent quit attempt were
identified if they responded with 1 or more to the ques-
tion: “How many serious attempts have you made to
quit smoking in the last year?”. To determine heaviness
of smoking, participants were asked “on average how
many cigarettes do you smoke per day (daily smokers)/
each week (weekly smokers)?” with responses coded as
“10 or less”, “more than 1000, or not stated. Interest in
quitting was determined by asking participants to indi-
cate (yes, no, can’t say) if they were “seriously consider-
ing quitting within the next 6 months”.

With the exception of 2009 and 2015, participants
who indicated that they were a smoker with a recent
(past 12 months) serious quit attempt were asked by a
trained interviewer: “During the past year, have you
done any of the following. . .”, with the interviewer
prompting “anything else” after each response given. A
core set of response options were presented each year:
“Used Nicotine Replacement Therapy”, “Asked your
doctor for advice or help to quit”, and “Called the
www.thelancet.com Vol xx Month xx, 2021
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Quitline”. Additional response options were added in
subsequent surveys as new supports became available.
“Bupropion (Zyban)” [2002−2012] and “Varenicline
(Champix)” [2010−2012] were initially presented sepa-
rately, then as a combined option from 2013 onwards
(“Used quit smoking medication (e.g. Zyban, Bupro-
pion or Champix)”). Response options regarding a spe-
cific or general app or text service were added in 2011 (e.
g. “Used Quit app”) and “Been referred to the Quitline
by your doctor” was added in 2012. The interviewer
could record “None of these” if none of the options were
selected. Participants who had not used any of these
supports were classified as having a quit attempt with
no support (i.e. “unassisted quit attempt/s”).
Analysis
Data were analysed using Stata version 1518 using the
“svy” function to control for the complex sample design
and allow for the calculation of 95% confidence inter-
vals (CIs). There was minimal missing data as the inter-
viewer was permitted to record a “Can’t say/not stated”
response, which has been included as a subgroup for
smoking characteristic variables. Participants were
excluded from an analysis when data were missing,
which occurred for only 30 (total N = 59,127) partici-
pants where socioeconomic status and region was
unavailable, and for 13 participants where smoking sta-
tus was unavailable. The “subpop” command, which
uses all cases to calculate standard errors, was used
when selecting only those participants from the full
sample who answered questions relating to their smok-
ing behaviours and quit attempts. A series of logistic
regression models were constructed to examine whether
demographic (age, gender, socioeconomic disadvantage,
region) and smoking characteristics (quit intentions,
heaviness of smoking) changed over time as predictors
of recent (past 12 months) quit attempts, and the follow-
ing quit attempt methods: no support, using NRT,
using quit smoking medication, asking a doctor for
advice or help to quit, referral to the Quitline by a doc-
tor, Called the Quitline, and used a Quit app or text
messaging service. A quadratic (squared) term for sur-
vey year was included to detect any non-linearity. Inter-
actions between predictor variables and survey year and
the quadratic term for survey year were tested for
improvement to model fit for each outcome variable
and retained if the likelihood ratio-test was <0¢10. The
margins command was used to estimate the probabili-
ties and Average Marginal Effects (AME) for each of the
predictors based on the results of the corresponding
logistic regression model. Interaction effects were
graphed and tested for marginal effects at representative
values of the following survey years: 1998, 2007 and
2017 (see Supplementary File). The same procedure
was used to produce a logistic regression model of
demographic predictors of smoking status (smoker
www.thelancet.com Vol xx Month xx, 2021
versus non-smoker) over time to provide context on the
changing demographic profile of smokers. The models
were re-run using data from 2005 to 2017 to allow for
the inclusion of mental health condition as a predictor
of each of the outcome variables. Statistical significance
was set at p<0¢05. Data were first weighted by chance of
selection, and then by age, gender and area of residence
to be representative of the South Australian population.
Role of funding source
The funder had no involvement in any aspect of the
study.
Results
There are differences in the demographic characteristics
of smokers, some of which have changed over time (see
Supplementary File: Table 1, Fig. 1). The largest change
occurred across age groups. Those aged 15−29 years
and 30−44 years had the highest likelihood of smoking
in 1998, but both declined over time, with a steeper
decline among 15−29 year olds. Conversely, the likeli-
hood of smoking among those aged 45 years and over
has remained stable over time. By 2017, those aged 30
−59 years had the highest likelihood of smoking. The
probability of smoking decreased at a more rapid rate
among those living in metropolitan compared to coun-
try areas. The probability of smoking was consistently
higher among males than females, among the most
compared to the least disadvantaged people, and among
those with, compared to without a mental health condi-
tion.

Figure 2 displays the proportion of smokers who had
made a quit attempt in the past year, with the results
ranging from 31¢3% (95%CI =27¢5%�35¢3%) in 2002 to
43¢1% (95%CI=37¢8%�48¢5%) in 2015. Figure 2 also
shows that in any given year, the proportion of ex-smok-
ers who quit in the past year is between 6% and 11%.
The predictive margins, derived from the logistic regres-
sion model (Table 1) for recent (past year) quit attempt
indicated that the average adjusted probability of
having a recent quit attempt was 36¢3%
(95%CI=35¢3%�37¢3%), which did not vary significantly
over time (1998=37¢2% [95%CI=34¢8%�39¢6%],
2007=35¢6% [34¢1%�37¢0%], 2017=37¢1%
95%CI=34¢2%�40¢1%]) or by socioeconomic status,
region or mental health condition. Survey year did mod-
erate the relationship between quit attempt and age,
gender and quit intentions, although the effects over
time were small and mostly non-significant. As shown
in Figure 3a, there was an age gradient from youngest
to oldest age groups in probability of having a recent
quit attempt in 1998, which persisted through to 2017
for 15−59 year olds. However, as shown in Table 1, the
difference in probability between those aged 15−29
years and 60 years and over had become non-significant
5



Logistic Regression Predictive margins AME^

aOR 95%CI p-value % 95%CI p-value

Year 0¢98 0¢94,1¢01 0¢199
Year by Year 1¢00 1¢00,1¢00 0¢303

Age group (years)

15−29 Ref See Fig. 3a

30−44 0¢80 0¢64,1¢00 0¢048
45−59 0¢65 0¢50,0¢84 0¢001
60+ 0¢54 0¢39,0¢74 <0¢0001
30−44 years by Year 1¢00 0¢98,1¢02 0¢876
45−59 years by Year 1¢00 0¢97,1¢02 0¢856
60+ years by Year 1¢03 1¢00,1¢06 0¢033

Gender

Female Ref See Fig. 3b

Male 0¢65 0¢55,0¢78 <0¢0001
Male by year 1¢02 1¢00,1¢04 0¢013

Socioeconomic disadvantage

Most 1¢09 0¢98,1¢20 0¢099 37¢1 35¢7,38¢4 0¢098
Least Ref 35¢4 33¢9,36¢9

Region

Metropolitan Ref 36¢4 35¢2,37¢5
Country 0¢99 0¢89,1¢10 0¢852 36¢2 34¢3,38¢0 0¢852

Heaviness of smoking

10 or fewer cigarettes per day Ref 39¢6 38¢0,41¢2
More than 10 per day 0¢84 0¢76,0¢93 0¢001 36¢1 34¢7,37¢4 0¢001
Quantity not provided 0¢43 0¢35,0¢52 <0¢0001 23¢5 20¢6,26¢4 <0¢0001

Quit intentions in next 6 months

Intend to quit Ref See Fig. 3c

Do not intend to quit 0¢24 0¢20,0¢30 <0¢0001
Can’t say 0¢50 0¢37,0¢66 <0¢0001
Do not intend to quit by Year 0¢98 0¢96,1¢00 0¢036
Can’t say by Year 0¢97 0¢95,1¢00 0¢039

Mental health condition 2005 to 2017 (n = 6785)

No Ref 36¢1 34¢6,37¢5
Yes 1¢15 0¢98,1¢35 0¢083 38¢9 35¢9,41¢8 0¢085

Table 1: Likelihood of having a recent (past 12 months) quit attempt by demographic and smoking characteristics (n = 11,830): logistic
regression with predictive margins (%) and average marginal effects (AME).

^ Comparing percentage point difference in predictive margins compared to reference group for average values when no interaction is present (AME). Rep-

resentative values for the years of 1998, 2007 and 2017 are available in the Supplementary data file. Notes: aOR=adjusted Odds Ratio, 95%CI=95% Confidence

Interval Lower and Upper.
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by 2017 (p = 0.812) due to the rise in probability of hav-
ing a quit attempt among those aged 60 and over (9.7
percentage point (pp) change, p = 0.011). Figure 3b
shows that the probability of a recent quit attempt was
initially higher for females than males but over time the
difference narrowed to become non-significant.
Figure 3c shows that having a recent quit attempt was
more likely for those with than those without quit inten-
tions, and the difference between the two groups wid-
ened over time. Survey year did not moderate the
probability of having a recent quit attempt according to
heaviness of smoking, but there was a gradient with
lighter smokers having a higher probability than heavier
smokers and those not quantifying cigarettes per day.

Figure 2 displays the unadjusted proportions of the
types of cessation support used by smokers with a
recent quit attempt over time. Unassisted quit attempts
were the most used method in both 1998 (61¢1%;
95%CI=54¢9%�67¢0%) and 2017 (40¢0%;
95%CI=31¢6%�49¢2%), although the proportion had
generally declined over time. In 1998, using NRT
(26¢6%; 95%CI=21¢5%�32¢4%) was more common
than asking a doctor for help or advice (18¢3%;
95%CI=14¢0%�23¢5%), whereas in 2017, asking a
www.thelancet.com Vol xx Month xx, 2021



Figure 2. trends over time in the proportion of smokers with a recent quit attempt, proportion of ex-daily smokers who quit within the past year, and the proportion of smokers with a recent
quit attempt using the following quit attempt methods: no support, used NRT, used quit smoking medication, asked doctor for help or advice to quit, referred to the Quitline by a doctor,
called the Quitline, and/or used an app or text messaging service.
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doctor for help or advice (33¢5%; 95%CI=26¢1%�41¢9%)
was more common than using NRT (27¢8%;
95%CI=20¢8%�36¢1%), with the change over time
driven by an increase in speaking with a doctor while
NRT use plateaued. The use of each method has fluctu-
ated over time with the peak (relative to 2017) for unas-
sisted quitting, NRT and calling the Quitline occurring
in 1998, 2007, and 2010, respectively. Conversely, the
use of quit smoking medication and asking a doctor for
help or advice became more common in recent years
(2010−17) compared to previous years (1998−2008)
and using app and text messaging services have gradu-
ally increased since 2011.

Results for having a quit attempt with no support,
using prescription medication, and asking a doctor for
advice or help to quit are displayed in Table 2 and Sup-
plementary Tables 3 to 5, using NRT is displayed in
Table 3 and Supplementary Table 6, and doctor referral
to the Quitline, calling the Quitline and using a Quit
app or text messaging service are displayed in Table 4
and Supplementary Tables 7 to 9.
No support
The average adjusted probability for a recent quit
attempt without any formal support decreased over
time (1998=58¢3% [95%CI=55¢3%�61¢2%],
2007=47.6% [95%CU=45¢7%�49¢5%], 2017=36¢1%
[95%CI=32¢4%�39¢9%). The trends over time were
mostly consistent across demographic and smoking
characteristic subgroups, except for region. As shown in
Figure 4a, those living in country areas compared to
metropolitan areas had a steeper decline in having a
quit attempt without support, but a statistically signifi-
cant difference between the two groups was only
observed in 1998 (7¢75pp, p = 0¢022). On average across
all years (see Table 2), the probability of having a quit
attempt without support was higher among smokers
aged 15−29 years, males, lighter smokers, those without
serious quit intentions and those without a mental
health condition, compared to their demographic coun-
terparts.
Used prescription medication
The average adjusted probability for using medica-
tion as a quit attempt method increased over time
(1998=8¢0% [95%CI=5¢6%�10¢4%], 2007=13¢7%
[95%CI=12¢0%�15¢4%], 2017=23¢6% [95%CI=19¢8%
�27¢4%). Survey year did not moderate the effect of
any other variables on using prescription medication.
On average across all years (see Table 2), the proba-
bility of using quit medication was higher among
adults aged 30 years and over compared to 15−29
year olds, and heavier compared to lighter smokers.
www.thelancet.com Vol xx Month xx, 2021
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Articles
Asked doctor for advice or help to quit
The average adjusted probability for asking a doctor for
advice or help to quit increased over time (1998=16¢6%
[95%CI=14¢5%�18¢7%], 2007=23¢8% [95%CI=22¢2%
�25¢3%], 2017=34¢2% [95%CI=30¢4%�37¢9%). Only
heaviness of smoking was modified by survey year (see
Figure 4b). There was a greater increase in probability of
asking a doctor for help observed in those not quantifying
the number of cigarettes per day compared to the other
groups, whereas heavier smokers were consistently more
likely than lighter smokers to ask a doctor for help over
time. On average across all years (see Table 2), the probabil-
ity of asking a doctor for help to quit was higher among
adults aged 30 years and over, females, those with the most
socioeconomic disadvantage, with serious quit intentions
and with a mental health condition, compared to their
demographic counterparts.
Used NRT
The average adjusted probability for a recent quit
attempt using NRT exhibited a curvilinear trend over
time, lower in 1998 (27¢0%, 95%CI=23¢5%�30¢4%)
and 2017 (27¢8%; 95%CI=23¢0%�32¢6%) compared to
2007 (36¢5%; 95%CI=33¢9%�39¢2%). Survey year mod-
erated the relationship between using NRT and socio-
economic disadvantage, quit intentions and heaviness
of smoking. Figure 4d shows that the likelihood of NRT
use was higher among the least compared to the most
socio-economically disadvantaged smokers until around
the peak of the curve in 2007, after which the two
groups converged due to a more rapid decline among
the least disadvantaged (13.3pp, p<0.0001). Figure 4e
shows that heavier smokers were initially more likely to
use NRT than lighter smokers (17¢47pp, p<0¢0001).
However, the likelihood of using NRT among lighter
smokers relative to heavier smokers has increased over
time such that the difference between the two groups in
2017 was not statistically significant (6¢39pp,
p = 0¢066). Figure 4f shows that there were minimal
differences in the likelihood of using NRT according to
quit intentions, but the difference between those with
and those without quit intentions widened to 20¢4pp by
2017 (p<0¢0001). Using NRT was more likely among
smokers aged 30 years and over compared to 15−29
year olds, and among those living in metropolitan com-
pared to country areas (see Table 3).
Doctor referral to the quitline
The average adjusted probability of a doctor referral to
the Quitline was 12¢2% (95%CI=9¢9%�14¢5%), which
did not vary over time (2012 to 2017). As shown in
Table 4, the probability of having a doctor referral to the
Quitline was higher for those aged 30−44 years com-
pared to 15−29 years, heavier compared to lighter smok-
ers, those with compared to without serious quit
www.thelancet.com Vol xx Month xx, 2021



Logistic Regression Predictive margins AME^

aOR 95%CI p-value % 95%CI p-value

Year 1¢13 1¢06,1¢20 0¢0001
Year by Year 0¢99 0¢99,1¢00 0¢0002

Age group

15−29 years Ref 25¢8 22¢8,28¢8
30−44 years 1¢77 1¢44,2¢18 <0¢0001 37¢4 34¢6,40¢2 <0¢0001
45−59 years 1¢61 1¢28,2¢03 <0¢0001 35¢4 31¢9,38¢8 <0¢0001
60+ years 1¢62 1¢23,2¢12 0¢001 35¢4 30¢8−40¢0 0¢001

Gender

Female Ref 34¢3 32¢1,36¢5
Male 0¢90 0¢77,1¢05 0¢194 32¢1 29¢7,34¢6 0¢193

Socioeconomic disadvantage

Most 0¢53 0¢39,0¢72 <0¢0001 See Fig. 4d

Least Ref

Most by Year 1¢04 1¢01,1¢07 0¢004
Region

Metropolitan Ref 34¢5 32¢5,36¢5
Country 0¢83 0¢69,0¢99 0¢042 30¢5 27¢4,33¢7 0¢039

Heaviness of smoking

10 or fewer cigarettes per day Ref See Fig. 4e

More than 10 per day 2¢67 1¢94,3¢68 <0¢0001
Quantity not provided 0¢95 0¢44,2¢08 0¢901
More than 10 per day by Year 0¢97 0¢94,1¢00 0¢027
Quantity not provided by Year 0¢94 0¢87,1¢01 0¢099

Quit intentions in next 6 months

Intend to quit Ref See Fig. 4f

Do not intend to quit 0¢76 0¢52,1¢13 0¢176
Can’t say 0¢65 0¢39,1¢10 0¢109
Do not intend to quit by Year 0¢95 0¢91,0¢99 0¢013
Can’t say by Year 1¢01 0¢96,1¢06 0¢680

Mental health condition 2005 to 2017 (n = 2041)

No Ref 35¢4 32¢8,38¢1
Yes 0¢92 0¢71,1¢20 0¢536 33¢7 28¢7,38¢7 0¢533

Table 3: Likelihood of having a quit attempt using Nicotine Replacement Therapy (NRT) by demographic and smoking characteristics
(n = 3843): logistic regression with predictive margins (%) and average marginal effects (AME).

^ Comparing percentage point difference in predictive margins compared to reference group for average values when no interaction is present (AME). Rep-

resentative values for the years of 1998, 2007 and 2017 are available in the Supplementary data file. Notes: aOR=adjusted Odds Ratio, 95%CI=95% Confidence

Interval Lower and Upper.

Articles
intentions and those living in country compared to met-
ropolitan areas.
Called the quitline
The average adjusted probability for calling the Quitline
exhibited a curvilinear trend over time, lower in 1998
(8¢0%; 95%CI=5¢9%�10¢2%) and 2017 (7¢3%;
95%CI=4¢8%�9¢8%) compared to 2007 (11¢0%;
95%CI=9¢3%�12¢7%). Survey year did not moderate
the effect of any other variables on calling the Quitline.
On average across all years (see Table 4), the probability
of calling the Quitline was higher for females, the most
socio-economically disadvantaged, those living in
www.thelancet.com Vol xx Month xx, 2021
metropolitan areas, those with quit intentions, heavier
smokers and those with a mental health condition com-
pared to their demographic counterparts.
Using a quit app or text messaging service
The average adjusted probability for using a Quit app or
text messaging service has increased over time
(2011=2¢8% [95%CI=1¢4%�4¢2%, 2017=16¢7%;
95%CI=11¢2%�22¢3%). Only region was modified by
survey year (see Figure 4c) and the size of the effect was
small (Supplement Table 6). Those living in metropoli-
tan compared to country areas initially had a higher
probability, but the rate of change over time was greater
11
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for those living in country areas. The probability of
using an app or text messaging service was higher for
those aged 15−29 compared to those aged 45 years and
over and for the least compared to the most disadvan-
taged smokers.
Discussion
Overall, the results indicate that smokers who are think-
ing about quitting should continue to be supported
through a variety of cessation method options. Further-
more, it is important for clinicians and policy makers to
recognize that preferences and perceptions of the vari-
ous quit attempt methods may fluctuate in response to
tobacco control activity which promotes cessation from
many angles, including subsidizing therapies and
increases in tax on cigarettes. It is noteworthy that in
any given year there are many more smokers who have
attempted to quit than who have successfully quit.
Therefore, it is vitally important to understand how
smokers approach quitting as it informs decision mak-
ing surrounding resource allocation and acknowledges
the need for a multi-factorial approach. Nevertheless, an
important caveat of the results is that they do not reflect
the rate at which each cessation method was used, or
the success rate of each method, because former smok-
ers were not asked how they achieved their long-term
abstinence from smoking.

Our results show that the demographic profile of
smokers has changed over time, mirroring the change
in demographic profile of Australian smokers more
broadly.11 Among this demographically skewed popula-
tion, socioeconomic status and mental health were not
predictors of quit attempts, and the gap has only slightly
widened between those with and without quit inten-
tions. These results, along with the finding that there
has been no change over time in probability of a quit
attempt for heavier smokers, suggest that the remaining
smokers, who disproportionally fall into these demo-
graphic categories, are not becoming increasingly
‘hardcore’ smokers with no interest in quitting. The
‘hardening hypothesis’ (i.e. the remaining smokers are
less interested in or capable of quitting compared to pre-
vious generations of smokers) has been proposed by
those advocating harm reduction strategies, such as e-
cigarettes and heated tobacco products.19 However, evi-
dence does not support the hardening hypothesis in
Australia20 or elsewhere.21 As this study explores,
changes in cessation method preferences may be driven
by the needs of the individual and the support options
available. As is increasingly understood, sustained absti-
nence is a dynamic process of multiple quit attempts,
with past quitting experiences influencing future inten-
tions.22 Further research is needed on how to tailor
strategies to support ongoing quit attempts.
13



Figure 4. Estimated probability (%) of using various methods of support during a quit attempt from 1998 to 2017, including (a) no support, (b) Asking a doctor for help or advice to quit by
heaviness of smoking, (c) using a quit app or text messaging service by region, (d) NRT by socioeconomic disadvantage, (e) NRT by heaviness of smoking, (f) NRT by quit intentions,.
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Unassisted cessation
Unassisted quit attempts have gradually decreased over
time but are still the most common method of quitting
smoking. Like other studies conducted elsewhere,15 our
study showed that an unassisted quit attempt was most
likely among young, male, light smokers who did not
have serious intentions to quit in the future. Self-per-
ception of not being dependent on cigarettes and belief
in having the willpower to succeed contribute to high
confidence in quitting ability and limited need for for-
mal cessation support.23 As reflected in our data and
elsewhere,24 these self-perceptions are more prevalent
among younger smokers and tend to diminish with age.

Unassisted quitting is the most common method of
quitting reported by ex-smokers across various
countries.4,13,15 Yet research is scarce on what drives suc-
cess with this mode of quitting, why it only works some
of the time, and why smokers prefer to quit unassisted
when multiple support options are readily available.24

The limited evidence suggests that internal drive to suc-
ceed may be critical, with social and structural factors
determining the ease in which an appropriate mindset
can be achieved.25 Unassisted quitting may also be pre-
ferred because of beliefs about the poor efficacy of other
methods and concerns about side effects from prescrip-
tion medications.23 Importantly, over the course of mul-
tiple quit attempts, smokers may cycle through a range
of both assisted and unassisted techniques as they learn
what works for them.24

Viewing quitting as a process helps to contextualize
unassisted quitting within a broader framework of sup-
port. Smokers with strong ‘mind over matter’ beliefs
may be resistant to support that undermines their sense
of control, but they may be open to self-directed tools
and regular check-ins, which may explain the rise in
smoking cessation apps.26 However, as shown in this
study, they may appeal to younger and socio-economi-
cally advantaged audiences. Population-level evidence-
based strategies may assist in building confidence to
make further attempts to quit after a setback. For exam-
ple, anti-tobacco campaigns like “Every try counts”27

normalises the learning experience that comes from
multiple quit attempts.
Assisted cessation
The trend over time in proportion of smokers with a
recent quit attempt using quit smoking medication and
asking a doctor for advice or help to quit followed a simi-
lar trajectory, with a noticeable rise coinciding with a
large increase in the use of prescribed cessation medica-
tion that occurred after varenicline became subsidised
through the Australian Pharmaceutical Benefits
Scheme (PBS) in 2008. NRT use was curvilinear, peak-
ing in 2007 at 46%. The decline in NRT use post-2007
coincided with the increased availability of varenicline
(Champix), suggesting that some smokers may have
www.thelancet.com Vol xx Month xx, 2021
replaced one form of pharmacotherapy with another.
NRT was the only supported quit attempt method where
there was evidence of a long-term decrease in use, and it
was specific to smokers without serious quit intentions
when surveyed. During the same period, NRT use rose
among lighter smokers, so there are multiple factors at
play that would require further investigation to deter-
mine what effect NRT use has on future quit intentions
when the quit attempt is unsuccessful.

NRT has had a relatively consistent rate of between
30 and 40% use over the last 20 years, making it the
most popular form of assisted cessation support. Subsi-
dised nicotine patches became available to all smokers
with a prescription in 2011, but NRT products have
been available without a prescription since 1988, lead-
ing to increased advertising spend and widespread avail-
ability as over-the-counter items in supermarkets and
pharmacies.28 However, the high use of NRT does not
mean that it is being used optimally. Until recently,
only nicotine patches were subsidised through the
PBS.28 The evidence indicates the efficacy of NRT
increases when fast and slow acting products are used
in conjunction, and when it is combined with behaviou-
ral support.28 The results of this study are consistent
with others13,15 showing that accessing behavioural sup-
port via services such as the Quitline is relatively
uncommon. This study also shows that Quitline refer-
rals by doctors was relatively low (13¢6%) compared to
the proportion of smokers who sought help from a doc-
tor (33¢5%).

Recent data showed that 83% of Australians aged 15
years and over visited a General Practitioner (GP) in the
previous 12 months, although the rate was below 70%
for males under 34 years.29 Consequently, GPs are in a
unique position to provide cessation advice, but they
may underutilise opportunities due to time, skills and
knowledge barriers.30 A brief intervention model (Ask,
Advise, Help) is designed to reduce barriers and is
included in clinical guidelines for GPs.31 In practice,
this involves identifying all people who smoke, offering
brief advice to quit as routine practice, and helping by
arranging referrals to external services (e.g. Quitline),
encouraging use of behavioural support and evidence-
based pharmacotherapy. We were unable to ascertain
what assistance was provided by GPs, but the results
suggest that improvements to Quitline referrals are
needed. This may be facilitated by exploring whether
this type of support is offered and refused by smokers
who would prefer to quit without behavioural support.

Reported use of assisted methods (i.e. NRT, medica-
tion, asking doctor for help, calling the Quitline, referral
to Quitline by a doctor) tended to be greater among
older participants, dependent smokers and those with
serious quit intentions. This is consistent with other
studies showing that more nicotine-dependent smokers
are more likely to seek out support.5,15 This study adds
new insight into socioeconomic differences in preferred
15
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methods, with the most compared to the least disadvan-
taged smokers more likely to seek help from a doctor
and call the Quitline, were initially less likely to use
NRT but the gap has narrowed, and less likely to use
apps/text messaging services. Tailored support account-
ing for individual circumstances may be needed for the
most disadvantaged smokers because the evidence is
mixed on whether cost/access is a significant barrier.5−7

Multi-component interventions that address specific
needs may have greater efficacy in populations that
have complex needs and high relapse rates.32 For exam-
ple, advice from GPs and social contacts are key drivers
of smoking cessation among smokers with a mental
health condition.33 GPs are seen as important because
they can provide practical and emotional support,10 but
some smokers with mental health conditions have indi-
cated that they are not getting adequate support from
these services.34

This study has some limitations. The ‘method of quit
attempt’ question with pre-specified response options
was designed to capture broad trends in preferences
among smokers rather than detailed insights into indi-
vidual smoking cessation strategies over time or the
likelihood of success from each of the methods that
were trialed. Research shows that quitting histories
are complex and may involve assisted methods
before eventually quitting unassisted.24 The question
was also not asked of former smokers, so it is not
possible to determine which method, if any, led to
greater success in quitting smoking. The response
options evolved over time to incorporate novel
approaches within the constraints of the broader
questionnaire design. Promoting e-cigarettes as a
cessation aid is not permitted in Australia, so e-ciga-
rettes were not included in the pre-coded quit
attempt response options. Generalisability is limited
to the broad SA population. Furthermore, the HOS
is not designed to capture data from small popula-
tion sub-groups (e.g. Aboriginal and Torres Strait
Islander people, incarcerated people, residents in
mental health facilities, and homeless people) who,
based on national data, have high rates of smoking.11

Despite some changing preferences over time, it
is clear that there is a substantial proportion of

smokers who prefer to quit unassisted. However, the

increasing trend towards seeking help from a doctor,

and the high likelihood of interaction with a GP at

least once per year, is an opportunity for further

development. Particularly, communicating to health

professionals the importance smokers may place on

these interactions. We also note that the most disad-

vantaged smokers were more likely to seek help

from a doctor and call the Quitline, so further pro-

motion of these services may increase uptake among

key high prevalence groups. More broadly, there is

also opportunity to clearly communicate to smokers

and those providing cessation support how various
methods may be utilised for smoking cessation and
that unsuccessful quit attempts are common and
expected during the process of quitting for good.
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