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Abstract

relationship between the factors and smoking cessation.

95% Cl: 0.65-0.91).

less from these activities.

Background: High rates of smoking and lower rates of smoking cessation are known to be associated with
common mental disorders such as anxiety and depression, and with individual and community measures of
socioeconomic status. It is not known to what extent mental illness and socioeconomic status might be jointly
associated with smoking behaviour. We set out to examine the relationship between mental illness, measures of
socioeconomic disadvantage and both current smoking and smoking cessation rates.

Methods: We used data from the 2007 Australian National Survey of Mental Health and Wellbeing to examine the
relationship between mental illness, socioeconomic status and both current smoking and smoking cessation. We
used cross-classified tables and logistic regression to examine the relationship between psychosocial and
sociodemographic predictors and current smoking. We also used proportional hazards regression to examine the

Results: Both mental illness and socioeconomic status were independently associated with current smoking and
with lower likelihood of smoking cessation, with gradients in smoking by mental health status being observed
within levels of socioeconomic indicators and vice versa. Having a mental illness in the past 12 months was the
most prevalent factor strongly associated with smoking, affecting 20.0% of the population, associated with
increased current smoking (OR 2.43; 95% Cl: 1.97-3.01) and reduced likelihood of smoking cessation (HR: 0.77;

Conclusions: The association between mental illness and smoking is not explained by the association between
mental illness and socioeconomic status. There are strong socioeconomic and psychosocial gradients in both
current smoking and smoking cessation. Incorporating knowledge of the other adverse factors in smokers’ lives
may increase the penetration of tobacco control interventions in population groups that have historically benefitted

Background

There have been enormous declines in smoking rates in
Australia and other developed countries since the 1950s
[1-3]. There is substantial evidence to show that current
smoking and lower rates of smoking cessation are asso-
ciated with common mental health problems such as
anxiety, depression and dependence on alcohol or other
drugs, and are also associated with a range of indicators
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of socioeconomic disadvantage such as income, educa-
tional attainment, and measures of community disadvan-
tage. For instance, it has been estimated that a third of
current adult smokers in Australia and the United States
have common mental disorders such as anxiety, depres-
sion and alcohol and drug use disorders [4,5]. Despite
similar levels of wanting to quit, attempting to quit and
similar levels of access to smoking cessation therapies,
compared with other smokers, people with mental disor-
ders have lower smoking cessation rates, smoke on aver-
age for longer durations and suffer increased morbidity
and mortality as a result [6,7].
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Both individual and area-level markers of socioeconomic
status have been associated with smoking status [8-10].
Lower levels of socioeconomic status are associated
with a range of lifestyle risk factors for poor health out-
comes, lesser interest in lifestyle changes for health
reasons, and reduced access to health care and health
services [11,12]. Socioeconomic disadvantage is also
associated with poorer mental health, and poor health
outcomes in general [13,14].

Knowledge of the sociodemographic and psychosocial
characteristics of smokers is helpful in planning future
tobacco control activities. Tobacco control policies and
programs have been very effective in reducing smoking
rates in developed countries, but these programs have
been most successful among more highly educated
people, and people without other complicating factors
such as mental illness [15-17]. Some have suggested that
continued reductions in smoking rates will require
adapting tobacco control policies to the specific chal-
lenges facing today’s smokers [17,18]. Recognition of the
changing demographic among current smokers and the
need for innovation in tobacco control to address this
population is starting to occur with, for instance, the
Australian National Preventative Health Taskforce pro-
posing a variety of measures designed to target a range
of population sub-groups known to be at high risk of
smoking, including prisoners, homeless people, and
people living in highly disadvantaged neighbourhoods
[19]. Where programs and public health promotions
have been designed to address the issue of mental ill-
ness, these have almost always focussed on severe men-
tal illness such as schizophrenia, or people living in
institutionalised settings or in receipt of specialised men-
tal health treatment [20,21]. Reference to people with
common mental disorders living in the community is
noticeably absent from major tobacco control policy
documents in Australia and the United States [19,22].

While a range of sociodemographic and psychosocial
factors has been identified that are associated with current
smoking and lower quit rates, it is unknown to what ex-
tent these factors interact. It is possible that the relation-
ships observed between smoking and anxiety and
depressive disorders merely reflect the higher prevalence
of these disorders among population groups with lower
levels of socioeconomic status. Alternatively the associ-
ation with socioeconomic disadvantage may reflect the
higher proportion of mental disorders in these groups. It is
also plausible that both sets of factors are associated with
smoking outcomes, and they may interact in some way.

Using a large population-based sample of Australian
adults which assessed smoking status and history along
with a comprehensive assessment of mental health status
and measurement of a large range of individual and famil-
ial markers of socioeconomic status along with a small
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area measure of socioeconomic status, we examined the
relationship between individual factors and both current
smoking and smoking cessation rates, the degree to which
these factors co-occur and their joint association with
smoking status. We set out to test the null hypothesis that
after adjusting for a comprehensive set of markers of so-
cioeconomic disadvantage there would be no independent
association between mental health status and smoking.

Methods
Data source
We used data from a large-scale population-representative
sample of Australian adults aged between 16—85 years.
The Australian National Survey of Mental Health and
Wellbeing (NSMHWB) was conducted by the Australian
Bureau of Statistics (ABS) between August and December
2007 [23,24]. It comprised a nationally representative sam-
ple of 8,841 adults aged 16-85 vyears living in private
dwellings, based on a stratified multistage area-based sam-
ple design. The survey was conducted by means of per-
sonal interview in the home. While the principal aim of
the survey was to measure the prevalence of three major
groups of mental disorders — anxiety disorders, affective
disorders and substance use disorders — the survey also
collected a comprehensive set of sociodemographic indi-
cators, and assessed smoking status and smoking history.
Full details of the survey methodology have been pub-
lished elsewhere [25,26].

As the study consisted of analysis of publicly available
confidentialised files, no institutional ethics approval was
required.

Measures

Tobacco use

In the NSMHWB, respondents were asked, “have you
smoked at least 100 cigarettes in your life?” and “do you
currently smoke every day, at least weekly, less than
weekly, or not at all?” Current smokers were asked, “at
what age did you start smoking every day?” Non-current
smokers were asked “have you ever smoked every day?” If
so they were asked “at what age did you start smoking
every day?” All former smokers were asked “at what age
did you stop smoking every day?” Having smoked at least
100 cigarettes is a commonly used measure of being a life-
time ever smoker to rule out teenage experimentation.
These questions were used to classify all survey partici-
pants as current smokers, former smokers or lifetime
non-smokers. For current and former smokers, age started
smoking and age ceased smoking for former smokers were
used to analyse time to smoking cessation.

Mental illness
Mental disorders were assessed in the NSMHWB using
Version 3 of the World Health Organization’s Composite
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International Diagnostic Interview (CIDI) [27]. The CIDI
is a fully structured interview questionnaire which was ad-
ministered by lay interviewers using computer assisted
interviewing software. The CIDI is designed to cover the
diagnostic criteria for mental disorders in both the
International Classification of Diseases, 10th edition
(ICD-10) [28], and the Diagnostic and Statistical Manual
of Mental Disorders, 4th Edition (DSM-IV) [29]. The
CIDI includes an initial screener for major symptoms of
mental disorders followed by detailed questions on each
disorder. The average interview time in the NSMHWB
was 90 minutes, with the majority of the time taken up by
the administration of the CIDL

For the purposes of this report, ICD-10 diagnoses were
employed, although similar results are found with the
DSM-1V diagnoses. Presence of the following disorders was
assessed in the survey: anxiety disorder (panic disorder,
social phobia, agoraphobia, generalised anxiety disorder,
post-traumatic stress disorder or obsessive-compulsive dis-
order), depressive disorder (depressive episode, dysthymia
or bipolar affective disorder), or substance use disorder
(alcohol harmful use, alcohol dependence, drug depend-
ence). Both lifetime and past 12-month status were assessed.

Indicators of socioeconomic status

Household income

Household income is derived from the income of all
usual residents 15 years and older. For each resident the
household spokesperson was asked, “before income tax
is taken out how much does he/she receive from all
sources in total?” Household incomes were grouped into
quintiles.

Education

To determine highest level of educational attainment each
respondent was asked, “what was the highest year of primary
or secondary school you completed?” followed by, “what is
the level of the highest qualification that you have com-
pleted?” These questions were combined to create a measure
of educational attainment based on highest year of schooling
completed for people with no post-school qualification, or
otherwise based on level of post-school qualification.

Ever been homeless
All respondents were asked “have you ever been
homeless?”

Ever been in gaol, prison or correctional facility
Respondents were asked, “were you ever in gaol, prison
or a correctional facility?”

Registered marital status
Respondents were asked, “what is your marital status?”
If they reported that they were in a de facto relationship,
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single or not married they were asked, “have you ever
been in a registered marriage?” and if so, “are you
widowed, divorced or separated?”

Tenure type

Tenure type was established through a series of questions
to respondents. Respondents were asked, “is this dwelling
being paid off by you [or your spouse/partner/parent]?” If
no, they were asked, “is this dwelling owned outright by
you [or your spouse/partner/parent]?” If no, they were
asked, “is this dwelling rented by you [or your spouse/
partner/parent]?” If no, they were asked, “is this dwelling
being purchased under a rent/buy or shared equity
scheme by you [or your spouse/partner/parent]?” If none
of these questions were endorsed the respondent was
asked, “do you [or your spouse/partner/parents] occupy
this dwelling under a life tenure scheme?” If no, they were
asked, “do you [or your spouse/partner/parents] pay board
to live here?” and if no they were asked, “do you [or your
spouse/partner/parents] live here rent free?”

Financial difficulties

To determine if the household has had financial difficul-
ties respondents were asked, “over the past 12 months,
have any of the following happened to (you/your house-
hold) because of a shortage of money?” Respondents were
shown a list of seven items which included, “could not pay

» o«

electricity, gas or telephone bills on time”, “could not pay
for car registration or insurance on time”, “pawned or sold
something”, “went without meals”, “unable to heat my
home”, “sought assistance from welfare/community orga-
nisations” and “sought financial help from friends or
family”. Households were classified as having experienced
financial difficulties in the last 12 months if any of these

items was endorsed.

Labour force status

To establish if respondents were employed, unemployed
or not in the labour force they were asked, “last week
did you do any work at all in a job, business or farm?”
and if not, “did you have a job, business or farm that you
were away from because of holidays, sickness or any
other reason?”

Occupation of main job

Those respondents who were currently employed were
asked, “what was your occupation in that job?”, “what
were your main tasks or duties?”, “what kind of business
or service is carried out by your employer in the place
where you work?” and “what is the name of your em-
ployer?” Based on this information occupations were
classified according to the Australian and New Zealand
Standard Classification of Occupations [30].
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Family composition of household

The family composition of the household was derived
from all the people usually living in the household and
the relationships between them. For each individual
the household spokesperson was asked, “What is (your/
PERSON’S) relationship to (HOUSEHOLD REFERENCE
PERSON/you)?”

Main source of income

Respondents were asked to respond to the question, “what
is your main source of income?” by selecting one of the
following answers “profit or loss from own unincorpor-
ated business or share in a partnership”, “profit or loss
from rental properties”, “dividends or interest”, “wages/
salary (including from own unincorporated business)”,
“government pension or allowance (include family tax
benefit, if received as payment from centrelink)”, “child
support or maintenance”, “superannuation or annuity”,
“workers’ compensation” or “any other regular source”.

Relative socio-economic disadvantage

In addition to these individual and household measures,
all respondent addresses were geocoded to the level of
census collection districts (CCDs). These are small geo-
graphic areas averaging around 200-250 households in
size. Based on data collected in the 2006 Australian
Census of Population and Housing, all CCDs have been
assigned an Index of Relative Socioeconomic Disadvan-
tage. This is based on proportion of people living in that
area with low income, low educational attainment, un-
employment, and dwellings without motor vehicles [31].
All CCDs in Australia were ranked by this index and
grouped into quintiles.

Weighted estimates and standard errors

Survey weights were applied to calculate estimates of to-
tals and proportions. These weights have been calculated
to adjust for potential non-response. Standard errors
and confidence intervals for the NSMHWB were calcu-
lated using the jack-knife method of replicate weighting
[32]. For each indicator of socioeconomic status we cal-
culated the proportion of the population that fell into
each level of that indicator. Within each level we calcu-
lated the proportion of the population within that level
that were current smokers, and that had mental illness
either in the past 12 months, or in their lifetime but not
in the past 12 months. Within each level we also calcu-
lated the proportion of the population who were current
smokers by whether or not they had mental illness in the
past 12 months, lifetime mental illness but not in the past
12 months, or did not meet criteria for lifetime mental ill-
ness. Tests of association were performed using the Rao-
Scott adjustment for complex sample design [33].
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We used logistic regression to assess the association
between mental illness, each of the indicators of socio-
economic status, and current smoking status. Propor-
tional hazards regression was used to assess the
relationship between mental illness, each of the indica-
tors of socioeconomic status, and time to smoking cessa-
tion, among ever smokers. We used age first started
smoking as the start time for this analysis. For former
smokers, age ceased smoking as used as the event time,
while current smokers were censored at their current
age. The complex survey design was accounted for using
the SURVEYLOGISTIC and SURVEYPHREG proce-
dures within SAS, with variances calculated using the
jack-knife method of replicate weighting [32]. All ana-
lysis was conducted using Version 9.2 of SAS [34].

Results
Mental illness, indicators of socioeconomic disadvantage,
and current smoking
For each socioeconomic indicator we calculated the pro-
portion of the population that fell within each level of that
indicator, and then within each level, the proportion of the
population who smoked and the proportion who had men-
tal disorder in the past 12 months (Table 1). Overall, the
proportion of the adult population who were current
smokers was 22.3% (95% CI: 20.9%-23.7%). The prevalence
of 12-month mental disorder was estimated to be 20.0%
(95% CI: 18.9%-21.1%), prevalence of lifetime disorder with-
out 12-month disorder was 25.5% (95% CI: 24.1%-27.0%),
prevalence of no lifetime disorder was 54.5% (53.1%-55.9%).
Most of the indicators of socioeconomic disadvantage
were associated with both current smoking status and
mental illness. For instance, 24.4% of people in the lowest
quintile of household income were current smokers (95%
CI: 22.0%-26.8%) and 23.6% had mental illness in the past
12 months (95% CIL: 20.9%-26.3%), compared with 18.4%
who were current smokers (95% CI: 15.4%-21.4%) and
17.9% who had a 12-month mental illness (95% CI: 15.8%-
22.8%) among people in the highest quintile of household
income (Figure 1). All of the indicators of socioeconomic
status were individually associated with current smoking
(Table 1). All of these indicators were also associated with
12-month mental illness. While having ever been home-
less or having ever been in a gaol, prison or correctional
facility were both low prevalence indicators, each showed
strong associations with current smoking and mental ill-
ness. Among the 3.0% of the adult population who had
ever been homeless, 61.0% were current smokers (95% CI:
53.3%-68.8%), and 53.6% had 12-month mental illness
(95% CI: 45.7%-61.5%). Among the 2.4% of the adult
population who had ever been in gaol, prison or a correc-
tional facility, 64.9% were current smokers (95% CIL
55.1%-74.8%), and 41.1% had a 12-month mental disorder
(95% CI: 30.6%-51.6%).
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Table 1 Australian adults 16-85 years: Proportion of population, proportion who smoke and proportion with

12-month mental iliness, by socioeconomic factors

Parameter Proportion of population Current smokers 12-month mental illness
Percent 95% CI  Percent 95% ClI Percent 95% CI
Quintiles of household income—
Lowest quintile 16.8 15.7-17.8 244 220-268 236 209 -263
Second quintile 17.0 15.7-183 23.1 195 -267 20.0 17.0 - 231
Third quintile 170 158-182 219 185-253 213 180 - 245
Fourth quintile 16.8 15.7 - 180 22.2 195-250 177 14.4 - 209
Highest quintile 17.0 159 -181 184 154 -214 179 14.9 - 209
Not stated 154 142 -166 237 193-282 193 158-228
x>=819, p=0.15 ¥>=232,p=0010
Quintiles of relative socioeconomic disadvantage—
Lowest quintile 16.7 146 - 188 296  26.1-331 214 184 - 244
Second quintile 185 16.1-209 268  238-299 209 185-232
Third quintile 20.0 17.7 - 223 21.8 19.1 - 245 213 18.0 - 24.7
Fourth quintile 21.8 19.1 - 245 19.8 172-223 21.2 18.7 - 23.7
Highest quintile 230 208-252 161 132-190 159 13.1-186
x> =535, p <0001 x>=198p=0011
Education—
Bachelor degree or higher 20.0 194 -205 134 108-160 16.9 14.7 -192
Diploma 85 81-89 214 16.6 - 262 219 179 -258
Certificate I/1I/1I/IV 254 244 - 263 248  220-276 20.2 179 -224
Year 12 144 134 -155 22.2 188 - 256 224 192 - 255
Year 11 6.7 59-74 257 201 -313 209 164 - 255
Year 10 136 126 - 146 268 230-305 219 17.7 - 260
Year 9 or below 114 106 - 122 255 22.2 - 289 176 14.4 - 20.7
¥’ =504, p < 0.001 x> =244, p=0017
Whether ever been homeless—
Yes 3.0 26-35 61.0 533-688 53.6 457 - 615
No 97.0 96.5 - 974 21.1 19.7 - 224 189 179 - 200
x> =136.2, p <0001 x> = 2535, p <0001
Whether ever in gaol, prison or correctional facility—
Yes 24 20-28 649  55.1-748 41.1 306-51.6
No 976 97.2-980 212 199-226 194 184 -205
x> =993, p <0001 x> =508, p < 0.001
Registered marital status—
Never married 325 313-337 309  286-332 279 25.7 - 300
Married 53.0 51.7 - 544 155 135-175 145 126 -16.3
Widowed 45 42-49 133 100 - 166 16.7 120-214
Divorced 75 6.8-82 323 272-374 226 186 - 266
Separated 25 21-29 39.5 32.5-466 31.8 255 - 381
x> =1935, p < 0.001 x> =1649, p < 0.001
Tenure type—
Owner without a mortgage 325 30.8 - 34.1 137 120-153 147 13.1-164
Owner with a mortgage 399 383-415 21.1 19.1-232 203 18.0 - 225
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Table 1 Australian adults 16-85 years: Proportion of population, proportion who smoke and proportion with
12-month mental iliness, by socioeconomic factors (Continued)

Renter 24.7
Other 29

Financial difficulties—

Yes 14.5

No 855

Labour force status—

Employed 65.2
Unemployed 26
Not in the labour force 322

Occupation of main job—

Managers 89
Professionals 132
Technicians and Trades Workers 9.2
Community & Personal Services 6.0
Clerical and Administrative Workers 100
Sales Workers 6.4
Machinery Operators And Drivers 39
Labourers 7.1
Not applicable 353

Family composition of household—

Couple with dependent children 334
One parent with dependent children 4.7
Couple only 273
Other one family households 14.5
Multiple family households 29
Lone person household 13.2
Group household 4.1

Main source of income—

Employee cash income 555
Unincorporated business cash income 5.7
Government pensions and allowances 225
Other cash income 103
None of the above 6.0

232- 261 349
25-34 2622
x> =1785, p <0001

320-378 265
190 - 335 19.1
x> =963, p <0001

24.1 - 288
126 - 256

134-156 398  353-442 39,1 353-428
844 - 866 193 180-207 167 155-179
x> =101.3, p<0.001 x> =172.9, p <0001

64.8 - 65.6 234 21.7-251 203 18.7-218
25-27 508  389-626 294 20.3 - 384
318-325 176  156-197 186 16.9 - 20.3

x> =547, p <0001 x> =239, p <0001

80-99 176  144-208 18.7 14.9 - 224
122 -143 139 108-170 186 154-218
83-101 289 237 -342 21.1 16.2 - 259
54-6.7 249  198-300 225 17.0 - 281
9.1-110 237 194 -281 220 186-253
56-72 207 153-261 208 16.2 - 254
32-46 344 269-418 19.1 11.9 - 262
63-79 366  308-425 206 152-259
349 -357 20.1 18.0 - 22.1 19.3 17.7-210

x> =89.9, p < 0.001 x> =326, p=0.008

32.1-347 176 150-202 18.7 16.1-213
41-52 307 250-364 338 26.9 - 40.7
265 -280 167 151-183 144 13.0-159
13.1-159 330 284-376 235 188 - 282
23-35 290  17.1-409 22.1 12.2 - 321
129-134 25.1 230- 271 228 210-245
33-49 370  276-464 285 198 - 37.3

x> =959, p < 0.001 x> =577, p <0001

545 -56.6 236 216-255 20.5 19.0 - 220
49-65 193  136-250 16.2 11.2-212
21.7 - 232 249  220-278 23.1 21.0-252
92-113 139  101-177 14.8 11.1-185
53-6.7 175  124-226 15.7 10.8 - 20.6

x> =234, p <0001 x> =446, p <0001

Combined association of mental illness and
socioeconomic status

Within each quintile of household income, there was a
strong association between mental illness status and
current smoking rates (Figure 2). For instance, in the

lowest quintile of household income, 39.5% of those with
12-month mental illness were current smokers (95% CI:
32.8%-46.2%) while only 14.4% of those with no lifetime
mental illness were current smokers (95% CI: 11.4%-
17.3%). In the highest quintile of household income,
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Figure 1 Proportion of Australian adults 16-85 years who
smoke, by quintiles of family income.
.

29.6% of those with 12-month mental illness were
current smokers (95% CI: 21.8%-37.4%) while only 9.6%
of those with no lifetime mental illness were current
smokers (95% CI: 7.0%-12.1%). Similarly there is a large
difference in smoking rates by household tenure type
(Figure 3). An estimated 34.9% of adults living in rented
accommodation were current smokers (95% CI: 32.0%-
37.8%), while only 13.7% of people living in a home
owned outright were current smokers (95% CI: 12.0%-
15.3%). When split by mental illness status, this same
gradient can be seen within those with and without
mental illness, but there are significant differences in
smoking rates by mental illness status for each house-
hold tenure type (Figure 4). Among people with
12-month mental illness, 48.2% of adults living in rented
accommodation were current smokers (95% CI: 42.8%-

Per cent
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[l 12 month disorder [ Lifetime disorder

Figure 2 Proportion of Australian adults 16-85 years who
smoke, by quintiles of family income and mental health status.

No lifetime history
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53.5%) compared with 26.8% of adults living in a home
owned outright (95% CI: 20.2%-33.5%). Among people
with no lifetime mental disorder 21.6% of adults living in
rented accommodation were current smokers (95% CI:
17.9%-25.4%) compared with 8.2% of adults living in a
home owned outright (95% CI: 6.5%-9.9%). With the ex-
ception of household income, within each of these indi-
cators of socioeconomic status, there remained a strong
association between mental illness status and current
smoking (Table 2).

Factors associated with current smoking

We fitted a series of univariate logistic regression
models with current smoking as the outcome measure
to estimate the association with mental illness or socio-
economic status. Each of these models also adjusted for
the age and sex of the respondent. After adjusting for
age and sex, each of the indicators was significantly as-
sociated with current smoking status. Strongest univari-
ate associations were observed for having ever been
homeless (OR 5.45; 95% CI: 3.91-7.60), and whether
ever been in gaol, prison or a correctional facility (OR
6.54; 95% CIL: 4.10-10.30). These are relatively low
prevalence factors. Most of the higher prevalence risk
factors showed more modest associations, with the
strongest of these being for the 20.0% of the adult popu-
lation with 12-month mental illness (OR: 3.26; 95%
CI:2.69-3.95) (Table 3).

We also fitted a multivariate model considering the in-
dicators simultaneously. We eliminated non-significant
variables to develop a most parsimonious model, as
some of the indicators of socioeconomic status were
highly correlated. Household income, main source of
cash income and relative socioeconomic disadvantage
were highly correlated. Relative socioeconomic disadvan-
tage was retained in the model as the most strongly as-
sociated of the three once the other indicators were
included in the model. In the full model before these
variables were eliminated from the model, household in-
come (p =0.961), and main source of household income
(p =0.506) were not significantly associated with smok-
ing status. The univariate associations were all attenu-
ated in the multivariate model reflecting the associations
between the various indicators. The strongest risk fac-
tors for current smoking were ever being in gaol, prison
or correctional facility (OR 2.64; 95% CI: 1.44-4.87; 2.4%
of the population), having a mental illness in the past 12
months (OR 2.43; 95% CI: 1.97-3.01; 20.0% of the popu-
lation), or having lifetime mental illness but not in the
past 12 months (OR 2.15; 95% CI: 1.72-2.70; 25.5% of
the population), being unemployed (OR 2.25; 95% CI:
1.12-4.54; 2.6% of the population), being separated (OR
2.09; 95% CIL: 1.35-3.22; 2.5% of the population), and
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Figure 3 Proportion of Australian adults 16-85 years who
smoke, by household tenure type.

living in rented accommodation (OR 1.96; 95% CI: 1.52-
2.52, 24.7% of the population).

Factors associated with smoking cessation

We fitted a series of proportional hazards regression
models for ever smokers with time to smoking cessation
as the outcome measure to estimate the association with
mental illness or socioeconomic status. Each of these
models also adjusted for the age and sex of the respond-
ent. After adjusting for age and sex, each of the indicators
was significantly associated with time to quit smoking.
Comparably sized associations with smoking cessation
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Figure 4 Proportion of Australian adults 16-85 years who
smoke, by household tenure type.
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were seen for most of the indicators (Table 4). Those with
a 12-month mental disorder were less likely to quit smok-
ing (HR 0.64; 95% CI: 0.55-0.75), as were those living in
the lowest quintile of relative socioeconomic disadvantage
(HR: 0.55; 95% CI: 0.44-0.70), and those in the lowest
quintile of household income (HR: 0.53; 95% CI: 0.42-
0.66). Several of the indicators were eliminated in the final
multivariate model including household income (p = 0.533),
whether ever homeless (p=0.749), family composition
(p =0.433), main source of income (p =0.638) and labour
force status (p=0.929). The strongest hazards for not
quitting smoking were associated with renters compared
with those living in homes owned outright (HR: 0.64; 95%
CL: 0.52-0.78), labourers compared with managers
(HR: 0.65; 95% CI: 0.46-0.92), and 12-month mental
illness (HR: 0.77; 95% CI: 0.65-0.91) or lifetime mental
illness (HR: 0.77; 95% CI: 0.64-0.92).

Discussion

There are substantial socioeconomic gradients in rates of
both current smoking and smoking cessation among
adults, with people in more disadvantaged groups both
more likely to be current smokers, and have lower quit
rates. When considered in multivariate models, independ-
ent associations were found between a range of markers
of disadvantage and smoking status. In terms of current
smoking, our results on socioeconomic indicators are con-
sistent with prior research, although psychosocial variables
such as mental health status typically have not been in-
cluded in this research previously [35-38].

Our findings do not support our original null hypoth-
esis that there would be no independent association be-
tween mental health status and smoking after adjusting
for a comprehensive set of markers of socioeconomic
disadvantage. Indeed mental illness was the most preva-
lent risk factor with a strong independent association
with current smoking and reduced likelihood of smoking
cessation. This supports previous findings indicating the
high burden of smoking associated with mental disor-
ders such as depression and anxiety [4-6], which may be
the most prevalent risk factor strongly associated with
smoking behaviours. These results indicate that previous
findings were not merely presenting a confounded rela-
tionship with socioeconomic status. While these data do
not address the question of whether this association is
causal and if so, in what direction, they do raise the
question as to whether efforts to control tobacco use
and to promote smoking cessation in this group would
be more effective if the impacts of mental illness were
explicitly incorporated into their design.

Similarly the reverse hypothesis, that there would be
no independent association between socioeconomic sta-
tus and smoking after adjusting for mental health status
is not supported by these data. Even in those with no
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Table 2 Australian adults 16-85 years: proportion who smoke by mental health status and socioeconomic factors

Parameter 12 month mental illness Lifetime mental iliness No mental illness
Percent 95% CI Percent 95% CI Percent 95% CI

Quintiles of household income—
Lowest quintile 39.5 328 - 46.2 320 252 - 387 144 114-173
Second quintile 406 31.2-500 280 21.0-349 145 11.0-180
Third quintile 359 27.7 - 440 266 204 -328 144 109-178
Fourth quintile 31.7 235-399 319 264 - 375 14.2 11.1-173
Highest quintile 296 218-374 268 189 -347 96 70-121
Not stated 382 29.1-473 354 204 - 505 14.7 104-190

Quintiles of relative socioeconomic disadvantage—
Lowest quintile
Second quintile
Third quintile
Fourth quintile

Highest quintile

Education—
Bachelor degree or higher
Diploma
Certificate I/I/11I/IV
Year 12
Year 11
Year 10

Year 9 or below

Whether ever been homeless—
Yes

No

Whether ever in gaol, prison or correctional facility—
Yes

No

Registered marital status—
Never married
Married
Widowed
Divorced

Separated

Tenure type—
Owner without a mortgage
Owner with a mortgage

Renter

x> =583, p=0320

449 364 -534
45.1 37.3-530
36.7 28.7 - 447
294 228 -36.1
260 180 - 340

x> =194, p <0001

235 16.7 - 30.3
385 263 - 50.7
394 327 - 460
290 218 -36.2
440 296 -583
418 315-521
45.0 334 -56.7

x> =190, p= 0004

636 516-757
337 301 - 374
x> =236, p <0001

80.0 70.1 - 89.9
339 304 - 374
x> =675, p <0001

46.3 414-513
250 19.2 - 30.8
16.1 35-288
375 282 -468
444 35.2-536

x> =553, p <0001

268 20.2 - 335
309 25.1-366
48.2 428 - 535

x> =360, p=0612

381 30.1 - 460
322 26.3 - 382
29.2 216 - 368
251 19.5 - 30.7
26.1 17.8 - 343

x> =858, p=0072

184 11.8 - 250
252 12.1-383
327 274 - 381
317 194 - 440
298 17.1 - 424
397 30.2 - 49.1
359 266 - 45.1

x>=174,p=0008

67.7 58.1-773
282 248-316
x> =618, p <0001

633 466 - 80.1
285 251 -320
x> =190, p < 0.001

40.5 339-47.1
222 174 -270
19.0 9.2-289
40.1 303 -498
380 22.5-535

x> =397, p <0001

20.7 159 - 255
27.0 21.7 - 324
430 352-509

x> =709, p=0218

189 149-229
165  131-200
12.1 91-152
135 101-170

926 72-120
x> =204, p <0001

7.7 54-101
129 79-178
14.7 11.2-182
159 11.5-203
16.7 95-240
15.2 113-190

157 121-193
x>=172,p=0008

315 125-505
135 121-150
x>=72, p=0007

355 59 - 650
135 121-149
x> =575 p=0016

174 15.1-198
103 86-120
108 82-135
236 161-310
366 244 -488
x> =797, p <0001

8.2 6.5-99
14.6 121 -171
216 179-254
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Table 2 Australian adults 16-85 years: proportion who smoke by mental health status and socioeconomic factors

(Continued)
Other 528 31.0- 746 28.7 17.7 - 398 16.6 94 -239
x>=31.3, p <0001 x> =337, p <0001 x>=55.7, p <0001
Financial difficulties—
Yes 50.1 43.7 - 56.6 419 352 -487 258 18.1-335
No 30.7 266 - 347 276 238-314 12.5 11.2-138
x> =279 p <0001 x> =144, p <0001 x> =209, p <0001
Labour force status—
Employed 36.0 31.6 - 405 304 269 - 340 14.9 128 - 169
Unemployed 57.8 402-753 743 44.8 - 1000 311 188-434
Not in the labour force 33.7 269 - 405 23.7 194 - 279 105 88-12.1
x> =621, p=0045 x> =232, p <0001 x> =276, p <0001
Occupation of main job—
Managers 26.3 163 - 364 204 14.7 - 26.1 129 86-17.1
Professionals 219 13.6 - 30.2 21.0 123 -29.7 76 52-101
Technicians and Trades Workers 44.7 348 - 545 369 264 - 474 17.5 11.8-233
Community and Personal Services 393 264 -523 218 13.0 - 30.7 20.2 129 -275
Clerical and Administrative Workers 333 229-438 353 235-47.1 13.2 88-176
Sales Workers 384 25.1-517 19.8 9.5-300 149 79-219
Machinery Operators And Drivers 390 174 - 606 41.5 279-552 272 173-372
Labourers 559 453 - 664 539 414 - 663 20.1 11.7 - 285
Not applicable 36.7 305-428 280 22.5-335 11.6 98 -134
x> =267, p <0001 ¥>=42.1, p <0001 x> =365, p <0001
Family composition of household—
Couple with dependent children 329 259-400 235 183 -287 10.2 77 -127
One parent with dependent children 36.0 254 - 46.6 324 204 - 444 250 16.2 - 339
Couple only 279 21.7 - 342 24.2 208 - 27.6 10.3 8.7-120
Other one family households 448 336 - 56.1 448 336-560 217 16.1-273
Multiple family households 384 155-61.2 40.5 16-793 20.3 9.1-315
Lone person household 382 342-423 338 292 -385 15.1 130-17.1
Group household 499 342 - 656 396 13.1-66.1 253 14.6 - 36.0
x> =143, p=0030 x> =203, p=0.002 ¥>=55.0, p <0.001
Main source of income—
Employee cash income 357 31.3-402 313 269 - 357 15.0 128-173
Unincorporated business cash income 319 163 - 476 23.1 99 - 364 12.1 7.7-165
Government pensions & allowances 434 369 -499 329 256 - 40.2 13.1 105-156
Other cash income 25.8 114 -402 19.7 106 - 289 9.0 57-124
None of the above 22.1 88-354 284 96 -47.1 134 78-19.1
x>=10.7, p=0.030 x> =539, p=0.250 x> =84, p=0079

lifetime mental illness, gradients in both current smok-
ing status and smoking cessation can be observed for
several indicators of socioeconomic status. Living in
rented accommodation remaining strongly associated
with both current smoking and smoking cessation in the
multivariate models, and being unemployed or ever

having been in gaol, prison or a correctional facility
strongly associated with current smoking.

There are several possible mechanisms that may explain
an independent association between smoking and com-
mon mental disorders [5]. Mental illness may be a factor
in smoking initiation or addiction to nicotine. Smoking
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Table 3 Australian adults 16-18 years: Univariate and multivariate odds ratios for smoking, associated with

socioeconomic factors and mental illness

Parameter Univariate odds ratios (a) Multivariate odds ratios (b)
Odds ratio 95% CI Odds ratio 95% Cl
Mental health status—
12 month disorder 3.26 269 - 3.95 243 1.97 - 3.01
Lifetime disorder 2.52 204 -3.12 215 1.72 - 2.70
No mental illness 1.00 1.00
Quintiles of household income—
Lowest quintile 229 1.76 - 3.00 (@)
Second quintile 1.64 122-221
Third quintile 1.36 1.02-1.81
Fourth quintile 1.28 0.99 - 1.65
Highest quintile 1.00
Not stated 1.56 1.14-2.13
Quintiles of relative socioeconomic disadvantage—
Lowest quintile 226 1.72 - 296 123 092 -1.63
Second quintile 2.01 151-267 1.27 0.97 - 1.68
Third quintile 1.46 117 -1.83 1.05 0.81-1.35
Fourth quintile 1.25 096 - 1.63 0.97 076 -1.23
Highest quintile 1.00 1.00
Education—
Bachelor degree or higher 035 0.26 - 048 048 0.34 - 068
Diploma 0.68 047 -0.98 0.81 056 -1.17
Certificate I/1I/1Il/IV 0.80 063 - 1.02 0.83 063 - 1.09
Year 12 062 048 -0.82 0.72 0.54-0.95
Year 11 0.81 0.56 - 1.16 0.94 063 - 1.40
Year 10 1.00 1.00
Year 9 or below 144 1.12-1.85 1.28 098 - 167
Whether ever been homeless—
Yes 545 391 -760 1.82 1.23 - 269
No 1.00 1.00
Whether ever in gaol, prison or correctional facility—
Yes 6.54 4.10-1030 2.64 144 - 487
No 1.00 1.00
Registered marital status—
Never married 249 200 - 3.10 1.60 1.25 - 2.06
Married 1.00 1.00
Widowed 1.52 104 -2.24 132 0.85 - 2.05
Divorced 2.70 207 - 351 1.81 129 - 2.53
Separated 348 249 - 486 2.09 1.35-322
Tenure type—
Owner without a mortgage 1.00 1.00
Owner with a mortgage 127 1.04 - 1.54 1.32 1.08 - 1.61
Renter 2.60 2.10 - 3.21 1.96 1.52 - 252
Other 1.85 117 -292 1.78 1.15-275
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Table 3 Australian adults 16-18 years: Univariate and multivariate odds ratios for smoking, associated with

socioeconomic factors and mental illness (Continued)

Financial difficulties—
Yes
No

Labour force status—
Employed
Unemployed
Not in the labour force

Occupation of main job—
Managers
Professionals
Technicians and Trades Workers
Community and Personal Service Workers
Clerical and Administrative Workers
Sales Workers
Machinery Operators And Drivers
Labourers
Not applicable

Family composition of household—
Couple family with dependent children
One parent family with dependent children
Couple only
Other one family households
Multiple family households
Lone person household
Group household

Main source of income—
Employee cash income
Unincorporated business cash income
Government cash pensions and allowances
Other cash income

None of the above

2.51 2.05 - 3.06 141 1.11-1.80
1.00 1.00

1.00 1.00

327 207 -517 225 112 - 454
1.10 088 -1.37 0.93 042 - 2.05
1.00 1.00

0.77 0.55-1.08 0.79 0.55-1.16
1.72 1.20 - 245 1.24 088 - 1.74
1.67 1.19-235 1.07 0.73-1.58
157 112-221 1.18 0.85 - 1.64
1.28 0.83 - 1.98 1.00 065 - 1.54
232 146 - 3.68 1.32 081-214
2.72 199 -3.73 1.70 1.25-2.30
1.84 138 - 244 1.01 042 - 242
0.65 0.53 - 081 0.70 0.57 - 087
1.53 1.16 - 2.03 0.66 046 - 0.94
1.00 1.00

1.92 149 - 246 1.65 1.24-2.18
1.63 091 - 292 1.50 0.76 - 2.96
1.64 141 -191 0.87 0.69 - 1.09
1.81 1.11-294 1.13 0.67 - 1.90
1.00 ©

0.82 0.55-1.21

191 151 -241

0.98 0.65 - 146

0.73 0.50 - 1.07

(a) Univariate odds ratios adjusting for age and sex.
(b) Multivariate odds ratios adjusting for all variables shown and age and sex.

(c) Not significantly associated with smoking status in multivariate model and eliminated from final model.

may be a risk factor for onset of mental illness. Alterna-
tively both smoking and mental illness could be linked to
common genetic, biological or environmental factors.
There is some evidence to support each of these possible
mechanisms [39]. Depression and anxiety in teenagers
have been found to be strong predictors of smoking ex-
perimentation and the transition to daily smoking [40-42].
Smoking has also been associated with the onset of psy-
chiatric symptoms in teenagers [42,43]. While it is pos-
sible that separate causal mechanisms may operate in
both directions, other studies have identified common risk
factors to both smoking and mental illness [44-47].

There are well-established biological mechanisms that
help explain why smoking may be linked to mental ill-
ness. Nicotine is a psychostimulant that affects several
neuroregulators that influence both mood and behaviour
[48,49]. Early reports suggested that nicotine cessation
can also precipitate depressive symptoms, particularly in
people with a history of major depression [50,51]. Nico-
tine administration can relieve symptoms of both de-
pression and anxiety [52-54]. Levels of cortisol, a
component of the hypothalamic-pituitary-adrenal axis
system that responds to stress, can be affected by nico-
tine [39,55]. More recent studies have suggested that
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Table 4 Hazard ratios for smoking cessation, by mental health status and socioeconomic factors
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Parameter Univariate hazard ratios (a) Multivariate hazard ratios (b)
Hazard ratio 95% ClI Hazard ratio 95% Cl
Mental health status—
12 month disorder 0.64 0.55-0.75 0.77 0.65 - 091
Lifetime disorder 0.72 061 -084 0.77 0.64 - 092
No mental illness 1.00 1.00
Quintiles of household income—
Lowest quintile 053 042 - 066 (0
Second quintile 0.64 0.51-0.81
Third quintile 0.74 0.59 - 0.94
Fourth quintile 0.72 0.58 - 0.89
Highest quintile 1.00
Not stated 0.58 046 - 0.73
Quintiles of relative socioeconomic disadvantage—
Lowest quintile 0.55 044 -0.70 0.80 063 -1.02
Second quintile 061 0.50 - 0.74 0.80 0.65 - 0.98
Third quintile 0.71 0.59 - 0.85 0.84 0.69 - 1.02
Fourth quintile 0.74 0.60 - 0.91 0.85 0.69 - 1.05
Highest quintile 1.00 1.00
Education—
Bachelor degree or higher 1.66 128 -2.16 1.31 098 -1.73
Diploma 1.81 137 -241 1.50 1.13-1.98
Certificate I/1I/11I/IV 117 097 -142 1.07 0.87-133
Year 12 137 1.11-1.69 1.19 095 -1.51
Year 11 1.23 0.86 - 1.76 1.14 0.78 - 1.67
Year 10 1.00 1.00
Year 9 or below 0.79 0.65 - 0.96 0.80 0.64 - 0.99
Whether ever been homeless—
Yes 049 037 - 065 ©
No 1.00
Whether ever in gaol, prison or correctional facility—
Yes 049 0.35-0.68 0.70 049 -1.01
No 1.00 1.00
Registered marital status—
Never married 0.62 0.51-0.75 0.76 062 -0.93
Married 1.00 1.00
Widowed 0.64 0.53-0.78 0.73 0.59 - 0.90
Divorced 0.65 0.53-0.80 0.77 062 - 0.96
Separated 0.58 045-0.73 0.78 0.59 - 1.02
Tenure type—
Owner without a mortgage 1.00 1.00
Owner with a mortgage 0.90 0.77 - 1.05 0.84 0.70 - 1.00
Renter 0.54 045 - 0.65 0.64 052 -0.78
Other 0.58 043-0.79 0.57 042-0.78
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Table 4 Hazard ratios for smoking cessation, by mental health status and socioeconomic factors (Continued)

Financial difficulties—
Yes
No

Labour force status—
Employed
Unemployed
Not in the labour force

Occupation of main job—
Managers
Professionals
Technicians and Trades Workers
Community and Personal Service Workers
Clerical and Administrative Workers
Sales Workers
Machinery Operators And Drivers
Labourers
Not applicable

Family composition of household—
Couple family with dependent children
One parent family with dependent children
Couple only
Other one family households
Multiple family households
Lone person household
Group household

Main source of income—
Employee cash income
Unincorporated business cash income
Government cash pensions and allowance
Other cash income

None of the above

063 051-0.77 0.84 066 - 1.08
1.00 1.00

1.00 (©

060 038 - 0.95

081 069 - 094

1.00 1.00

122 087 - 1.70 115 0.82 - 161
075 057 - 098 0.89 068 - 1.16
070 049 - 099 076 052-1.12
0.86 062 -1.20 0.85 058-1.23
098 067 - 145 1 075 - 1.65
062 045 - 087 0.74 050 - 1.11
052 038 -0.71 065 046 - 092
065 053 - 081 083 064 - 1.07
1.28 109 - 151 ©

085 056 - 1.30

1.00

069 055 - 086

076 042 - 140

067 060 - 0.75

073 050 - 1.06

1.00 ©

105 0.80 - 1.39

069 058 - 0.82

1.02 0.80 - 1.30

0.89 070-1.13

(a) Univariate hazard ratios adjusting for age and sex.
(b) Multivariate hazard ratios adjusting for all variables shown and age and sex.

(c) Not significantly associated with smoking cessation in multivariate model and eliminated from final model.

nicotine withdrawal symptoms can be quite similar to
symptoms of anxiety and depression which may further
reinforce smoking behaviours in people with these disor-
ders [54,56]. The knowledge that people with mental ill-
ness may perceive there to be some therapeutic benefit
from nicotine led to the self-medication hypothesis,
which suggests that people with mental illness may
choose to smoke as it is a simple and readily accessible
means to control symptoms of mental illness [57]. How-
ever, levels of anxiety and depression in ex-smokers after
the withdrawal period may be lower than immediately
after smoking in current smokers suggesting that per-
ceived benefit of smoking for people with depression

and anxiety may merely reflect the similarity between
nicotine withdrawal symptoms and symptoms of anxiety
or depression [39,58].

The finding that smoking rates are higher among dis-
advantaged groups is not new. However, to the best of
our knowledge, the finding that strong gradients in
smoking, and smoking cessation, are observed by mental
illness status within both disadvantaged and non-
disadvantaged groups has not previously been reported.
We also found that smoking cessation rates are lower in
socioeconomically disadvantaged groups and in those
with common mental disorders, and that significantly
lower cessation rates are observed in disadvantaged
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groups after controlling for mental illness. This is a
more controversial finding.

Other reports have suggested that while smoking initi-
ation rates may be higher in disadvantaged groups,
smoking cessation rates are equal in all groups, although
these reports tend to rely on coarse measures, and
flawed interpretations of broad population measures.
Two measures commonly cited to suggest that quit rates
are equal across demographic groups are the proportion
of population groups who are ex-smokers [19,59-61],
and the absolute percentage point reduction in smoking
rates in various groups [19,62]. For example, Australia’s
National Preventative Health Taskforce reported that:

“Most disparities in smoking rates between
socioeconomic groups in Australia result from
differences in uptake rather than in cessation...around
30% of people can be classified as ex-smokers,
regardless of the level of neighbourhood disadvantage.”
[19, p. 12]

However, the proportion of ex-smokers is not a reli-
able estimate of cessation rate as the denominator is all
persons, not smokers. Consider the following hypothet-
ical example. Suppose two groups of 100 smokers are
followed for a period of time, and 20 people quit smok-
ing in each group. However group A comes from a rela-
tively disadvantaged group with a total population of
200 people while the less disadvantaged group B has a
total population of 400 people. In group A 20 of 200
people, or 10% are ex-smokers, while only 5% of group
B are ex-smokers, despite both groups having the same
smoking cessation rate. Indeed, if only 10 people had
quit smoking in group A, both groups would have
shown the same proportion of ex-smokers despite the
smoking cessation rate being half that in group A com-
pared with group B. As smoking rates are substantially
higher in areas of high neighbourhood disadvantage, the
data presented by Australia’s National Preventative
Health Taskforce are consistent with our findings, as
equivalent proportions of ex-smokers imply lower smok-
ing cessation in groups with higher smoking initiation
rates. However, these data have not previously been
interpreted in this way. In a similar vein, the National
Preventative Health Taskforce also reported that smok-
ing rates had declined between 1989-90 and 2004-5
from 33% to 29% in areas in the highest quintile of so-
cioeconomic disadvantage, and from 23% to 17% in
areas in the lowest quintile of socioeconomic disadvan-
tage [19]. The argument that graphs of time trends in
smoking rates in different groups are represented by ap-
proximately parallel trend lines has been advanced to
suggest that cessation rates are equal in different groups
[19,59,62]. However, again this does not account for the
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differences in smoking prevalence in the groups. If ces-
sation rates were equal in different groups, trend lines in
smoking prevalence, if linear, would be expected to con-
verge to the same point, not be parallel. Considering
again our hypothetical example, with the same smoking
cessation rate in each group the smoking rate declines
by 10 percentage points, from 50% to 40% in group A,
and by 5 percentage points, from 25% to 20% in group
B. If group A had only half the smoking cessation rate of
group B, the decline in smoking rate would have been 5
percentage points from 50% to 45%.

The results of our study support the general principle
of developing tobacco control strategies that specifically
address the needs of disadvantaged groups with high
smoking rates. There were substantial gradients in
smoking rates observed across many of the indicators in-
cluded in this study. These reflect not only the high rela-
tive burden of smoking associated with various forms of
disadvantage, but the extent to which broad-based to-
bacco control efforts have had their greatest success
among those who have fewer additional disadvantages in
their lives. The strongly skewed sociodemographic of
current smokers now has emerged from a much more
homogeneous population of smokers thirty or forty years
ago, when smoking was actually more common among
the more affluent and well-educated [63-65].

For affluent adults with no history of mental illness,
current smoking rates are now below 10% while rates
are over 40% for those with 12-month mental illness and
one of several indicators of socioeconomic disadvantage.

There are a number of programmes that have been de-
veloped that address smoking within mental health treat-
ment settings, such as the Tobacco and Mental Illness
project in South Australia [66], and Mental Health
Tobacco Recovery in New Jersey [67]. While these
programmes include components to assist with the tran-
sition to community-based living, including the use of
peer support workers [68], they focus on people with
serious mental illness and generally recruit from special-
ist psychiatric services.

A number of strategies have been proposed as to how
to address the high rate of smoking among disadvan-
taged groups and people with common mental illnesses
[20,57,69]. Broadly these can be considered as either
programmes that work with individuals or in small
groups to support smoking cessation, and approaches
that modify broad population health interventions to
more specifically target disadvantaged groups. An inter-
mediary approach is exemplified by the Tackling Tobacco
programme initiated by the New South Wales Cancer
Council. This programme is based on the likelihood that
many people from disadvantaged backgrounds are in
contact with health or social services for other reasons
as a result of that disadvantage. This may then be a way
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of targeting this group. The programme seeks to inte-
grate tobacco control into the services provided by a
range of social and community sector organisations [70].
As such it seeks to denormalise smoking in sectors work-
ing with disadvantaged people where smoking behaviours
are commonplace, and to increase the impact of brief in-
terventions and support for cessation beyond the health
sector. So far this programme has been piloted and quali-
tatively reviewed [71,72] and a randomised controlled trial
is underway to investigate the effectiveness of this type of
approach in achieving smoking cessation within disadvan-
taged groups [73]. Preliminary data suggest that both the
organisations and their clients are enthusiastic to have
smoking cessation activities provided through these
services [71,72,74].

Another possible approach to addressing smoking
among disadvantaged groups is to adapt population
health-based methods. The principal components of
population health-based smoking cessation efforts, such
as controlling supply, restricting all forms of promotion,
increasing price, advertising health consequences and
educating young people about them, denormalising or
stigmatising smoking, and restricting use in public
places, have generally not been tailored for people from
specific demographic groups.

The design of population health interventions such as
education and denormalisation can be considered within
the framework of social marketing [75]. Although targeted
approaches, or market segmentation, are widely used in
the marketing of commercial products and services, in-
cluding historically in the promotion of cigarettes [76-78],
this approach has not been strongly embraced in popula-
tion health. Bloom and Novelli note that treating certain
groups with special attention “is not consistent with the
egalitarian and antidiscriminatory philosophies that per-
vade many social agencies” and that during program plan-
ning and implementation there is “a constant problem
about whether to divide limited resources or simply take a
general audience route” [79]. This argument has also been
made specifically in the area of tobacco control. Indeed, it
has been suggested that money spent on targeted anti-
smoking efforts is money wasted as it is money taken away
from the most successful broad population-based ap-
proaches [80]. Alternatively it has been argued that devel-
oping both targeted and broad population-based strategies
would undermine both as no strategy would then be ad-
equately funded to a level that could have impact [81].
These arguments rest on the assumption that all popula-
tion subgroups benefit equally from broad reach interven-
tions, which is counter to the increasing burden of
smoking concentrated in disadvantaged groups.

Of the various broad-based population-health interven-
tion approaches to smoking cessation, most have greater
impact in more advantaged groups [82]. Only price
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increases through taxation have been suggested to be more
effective in disadvantaged groups [82,83]. However, the data
on the effectiveness of taxation increases in reducing smok-
ing in disadvantaged groups is equivocal, and others have
questioned this finding [84,85]. The question of whether
any one aspect of tobacco control is more or less successful
in disadvantaged groups misses the fact that the successes
of tobacco control overall have come from the implementa-
tion of programs that employ multiple strategies.

While the preference for broad-based programmes may
be based on egalitarian principles [79], in fact this focus
on broad-reach interventions may promote inequality
if these interventions are most successful amongst
advantaged subgroups. Two common themes in health
promotion in tobacco control are the long-term health
consequences of smoking and establishing smoking as a
stigmatised behaviour. The promotion of long-term health
consequences may be less motivating of behaviour change
in people whose ability to project in the longer term is
limited by pressing life circumstances or stress or whose
cognitive skills are impaired by psychological distress
[86,87]. Similarly the impact of the stigmatisation of smok-
ing behaviours may be less motivating in people who are
also stigmatised by other forms of disadvantage [88]. Ceci
and Papierno have argued that reliance on universal strat-
egies will always result in the widening of gaps between
advantaged and disadvantaged groups as the resources,
skills and opportunities of advantaged groups act to in-
crease their chances of utilising and benefitting from any
universal strategy [89]. Niederdeppe and colleagues point
out that mass media campaigns, in particular, are often
differentially effective in advantaged groups for multiple
reasons: levels of exposure, levels of persuasiveness, op-
portunities to change, and access to supports all vary by
level of disadvantage [90,91].

Marsh and McKay noted that while price increases
have played an important part in overall tobacco control,
perversely some of the heaviest smokers are also among
the poorest and pay a high financial price for their
smoking. Yet their levels of addiction, financial literacy
and overall decision making result in this strategy yield-
ing lower results among the poorest smokers [92].

There is likely to be an important role for both types
of approach in addressing the issue of smoking and dis-
advantage. Initiatives based around use of services can
reach groups where broad-based strategies have little or
no penetration, and these services are often the best way
of reaching people with the most severe and multiple
disadvantages. At the same time, not all disadvantaged
smokers are in contact with services, and service-based
programmes will only reach a proportion of the target
audience. For example, the majority of people with men-
tal disorders such as anxiety or depression are not in
contact with services for these problems, although there
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is no difference in smoking or smoking cessation rates
between those who do and do not use services [6,21]. In
responding to the association between markers of disad-
vantage and smoking, the strategies recommended by
Australia’s National Preventative Health Taskforce have
aimed to target the small proportion of people with very
high levels of disadvantage, such as people who are cur-
rently homeless or in a correctional facility or long-term
residents of psychiatric facilities [19]. While there is no
doubt that smoking rates are very high in these groups,
our data show that the gradients in smoking status ex-
tend to a significantly larger proportion of the popula-
tion. This has implications for tobacco control efforts.
While it is possible to develop programs within institu-
tional settings or that use street workers to target home-
less people, targeted population-based strategies will also
be required to reach the larger proportion of people liv-
ing in the community who have more common mental
disorders such as anxiety or depression, or who have a
history of homelessness or contact with the justice sys-
tem but aren’t currently homeless or in an institution.
As these people are less likely to be in touch with ser-
vices that can deliver programmes directly, strategies
with population reach but which are targeted to the con-
cerns and issues faced by people with other disadvan-
tages will also be needed to address the substantially
disproportionate burden of smoking that is associated
with common mental disorders and socioeconomic
disadvantage.

Socioeconomic and psychosocial gradients in smoking
are a major contributor to socioeconomic gradients in
major health outcomes such as life expectancy and
quality of life. The majority of responses to smoking in
disadvantaged groups to date have been individually-
oriented treatments of tobacco dependence [93]. The
factors considered in this paper, common mental disor-
ders and markers of socioeconomic disadvantage, are
sufficiently prevalent to suggest policy making and
population-based approaches as being a key part of the
way forward. This could entail using the tools of popula-
tion health but adapted to the specific characteristics of
these groups, as many of these population groups are
too big to reach effectively through individual treatment
services.

Monitoring progress in future tobacco control activities,
particularly those directed at disadvantaged groups, may
require new measurement approaches. For instance, in
Australia key indicators are derived from the National
Drug Strategy Household Survey [92]. This is a survey
conducted by means of a self-complete questionnaire de-
livered to selected households. The 2010 survey obtained
usable responses from around one-third of households se-
lected in the original sample, and under-represented
young adults, people who didnt complete year 12
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schooling, single person households, and households from
low socioeconomic areas. It is quite likely that differences
in methodology, and the low response rate and associated
participation biases explain why the estimated proportion
of current daily smokers derived from the National Drug
Strategy Household Survey (15.1% in the most recent sur-
vey in 2010, 16.6% in 2007) is substantially lower than the
estimate obtained from face to face surveys with higher re-
sponse rates [94]. The 2007-08 National Health Survey,
conducted by the Australian Bureau of Statistics, esti-
mated 18.9% of Australian adults are current daily
smokers [95]. This survey achieved a 91% response rate.
Some people with severe forms of disadvantage, such as
homeless people, people living in institutions such as cor-
rectional facilities or mental health facilities who are
known to have very high rates of smoking, are not in-
cluded in any household surveys.

Limitations

Not all markers of socioeconomic disadvantage that have
been associated with smoking status have been included in
this analysis. Because of sample size considerations and
in order to preserve the privacy of individual participants
in the study, particularly low prevalence demographic indi-
cators were not included on the unit record file released
from the NSMHWB. Because of this we were unable to
identify in this sample Aboriginal or Torres Strait Islander
peoples, pregnant women or people who do not speak
English. These groups represent a very small proportion of
the NSMHWB sample. Additionally, to preserve the priv-
acy of individual participants in the study, some continu-
ous demographic measures, such as household income and
area-level disadvantage, have been categorised on the unit
record file released for the survey. Because of this, we were
unable to assess whether there could be linear or non-
linear associations between these measures of disadvantage
and smoking outcomes, or whether the categorical cut-offs
provided on the file are optimal for defining disadvantaged
groups in respect to smoking behaviours.

As a population-based household interview survey, the
NSMHWB was unable to assess low prevalence mental
disorders such as schizophrenia or organic psychoses, nor
did it include people living in institutional care. Smoking
status in Australian adults with psychotic illness has re-
cently been assessed in the second Australian national sur-
vey of people living with psychotic illness conducted in
2010 [96]. This survey found that over two-thirds of adults
with psychoses were current smokers, unchanged from
the first national survey ten years previous [96,97].

Cross-sectional studies, such as the NSMHWB, de-
scribe associations but cannot shed light upon causal
pathways. The information collected in the survey per-
tains to current disadvantage or disadvantage in the past
12 months. We don’t have information on the long term
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accumulation of disadvantage or the intergenerational
transfer of disadvantage.

Conclusions

The association between mental illness and smoking is
not explained by the association between mental illness
and socioeconomic status. There are strong socioeco-
nomic and psychosocial gradients in both current smok-
ing and smoking cessation. Incorporating knowledge of
the other adverse factors in smokers’ lives into tobacco
control initiatives may increase the penetration of these
interventions in population groups that have historically
benefitted less from these activities.
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