
December 2007, Vol 97, No. 12 | American Journal of Public Health Siahpush et al. | Peer Reviewed | Research and Practice | 2281

 RESEARCH AND PRACTICE 

Objectives. We used 4 waves of prospective data to examine the association
of smoking cessation with financial stress and material well-being.

Methods. Data (n = 5699 at baseline) came from 4 consecutive waves
(2001–2005) of the Household Income and Labour Dynamics in Australia survey.
We used mixed models to examine the participant-specific association of smok-
ing cessation with financial stress and material well-being.

Results. On average, a smoker who quits is expected to have a 25% reduction
(P<.001; odds ratio [OR]=0.75; 95% confidence interaval [CI]=0.69, 0.81) in the
odds of financial stress. Similarly, the data provided strong evidence (P<.001)
that a smoker who quits is likely to experience an enhanced level of material
well-being.

Conclusions. Our findings indicate that interventions to encourage smoking
cessation are likely to improve standards of living and reduce deprivation. The
findings provide grounds for encouraging the social services sector to incorpo-
rate smoking cessation efforts into their programs to enhance the material or fi-
nancial conditions of disadvantaged groups. The findings also provide additional
incentives for smokers to stop smoking and as such can be used in antismoking
campaigns and by smoking cessation services. (Am J Public Health. 2007;97:
2281–2287. doi:10.2105/AJPH.2006.103580)
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gas, or telephone bills; going without meals
because of a shortage of money) were less
likely to quit and that ex-smokers who had
more financial stress were more likely to re-
lapse than those without stress.5 We used 4
waves of prospective data from a national
sample in Australia to examine the longitudi-
nal effect of smoking cessation on the likeli-
hood of financial stress and levels of material
well-being.

METHODS

Data and Measurement
We used data from wave 1 through 4 of

the Household Income and Labour Dynamics
in Australia (HILDA) survey, a longitudinal
national study based on a multi-stage, area
sample of households. In the first stage, the
primary sampling unit was the collection dis-
trict (small geographic units with an average
of about 250 households per unit), which
were stratified by region. In the second and

third stage, dwellings and households were
selected, respectively. The first wave of this
annual survey was completed in 2002 and
involved face-to-face interviews with all
household members 15 years and older. In-
terviews were obtained from 7982 house-
holds, which represented 66% of all selected
households. This in turn generated a sample
of 15127 eligible people, 13969 of whom
were interviewed. Waves 2, 3, and 4 were
completed in 2003, 2004, and 2005, re-
spectively. In each year, the sample was ex-
panded to include new household members
as a result of changes to the composition of
the original household. Attrition rates for
waves 2, 3, and 4 were 13.2%, 9.6%, and
8.4%, respectively. The survey is described in
more detail elsewhere.12,13

We used the subsamples of ever smokers
(quitters, ex-smokers, or current smokers)
who were 18 years or older. In wave 1, re-
spondents were asked: “Do you smoke ciga-
rettes or any other tobacco products?” They

Tobacco smoking in Australia is estimated to
kill over 19000 people each year and is re-
sponsible for about 10% of the entire na-
tional burden of disease and injury.1 The so-
cial costs of smoking (e.g., loss of national
productive capacity and health care cost)
were estimated to be over Aus$21 billion
(about US$18.6 billion) during 1998 to
1999.2 Smoking has also been linked to dete-
riorated standards of living and financial
stress in Australia and elsewhere.3–6 Although
many studies have shown the health benefits
of smoking cessation, even for people 65
years or older,7–9 there are no published pro-
spective reports of the financial consequences
of cessation.

Several studies, however, have focused on
the consequences of financial stress and hard-
ship in terms of smoking behavior. Graham
used cross-sectional and qualitative data from
a sample of working class mothers in the
United Kingdom and reported that the major
reason for relapse after cessation was diffi-
culty coping with everyday problems and
stress, including financial stress.10 She con-
cluded that restricted access to material re-
sources (income, employment, adequate hous-
ing, and the items needed to maintain a
reasonable standard of living) hinders smok-
ing cessation. Dorsett and Marsh used longitu-
dinal data from a sample of single mothers in
the United Kingdom and reported that smok-
ing provides an affordable palliative for stress
and that financial hardship was the main bar-
rier to cessation. Hardship was referred to as
the experience of financial anxiety, being in
debt that cannot be paid off easily, and not
being able to afford essential consumer items
such as food and clothing.11 Similarly, Siah-
push and Carlin used national data from 2
waves of a longitudinal study in Australia and
reported that smokers who had more finan-
cial stress (e.g., difficulty paying electricity,



were provided with 3 possible responses: “No,
I have never smoked,” “No, I have given up
smoking,” and “Yes.” This question distin-
guished never-smokers, quitters, and current
smokers, respectively. In waves 2, 3, and 4,
respondents were asked the same smoking
question with the following response options:
“No, I have never smoked,” “No, I no longer
smoke,” “Yes, I smoke daily,” “Yes, I smoke at
least weekly (but not daily),” and “Yes, I
smoke less often than weekly.” The first 2 op-
tions distinguished never smokers and quit-
ters, and the last 3 options identified current
smokers.

To measure financial stress, respondents
were asked “[In the past 6 months] did any
of the following happen to you because of a
shortage of money: could not pay electricity,
gas, or telephone bills on time; could not pay
the mortgage or rent on time; pawned or
sold something; went without meals; was un-
able to heat home; asked for financial help
from friends or family; asked for help from a
welfare/community organization?” These
questions yielded binary (yes or no) data. Re-
spondents were also asked whether they
could raise, within a week, Aus$2000 for an
emergency. We created a binary financial
stress indicator that identified people who ex-
perienced a financially stressful event or
could not easily raise emergency money. The
above questionnaire items were previously
used by Siahpush et al.4 and Siahpush and
Carlin5 to construct a scale that was used as a
predictor of smoking behavior. These items
were also employed by La Cava and Simon14

to construct an index of financial stress,
which was used in an analysis of household
debt in Australia.

Material well-being was measured with the
question: “Given your current needs and fi-
nancial responsibilities, would you say that
you and your family are: prosperous, very
comfortable, reasonably comfortable, just
getting along, poor, very poor?” These re-
sponse options were scored 1 (very poor)
through 6 (prosperous). This question was
tested as part of the 2000 International So-
cial Science Survey (Australia) and was used
in research on the association of aging and
subjective well-being.15

Education was categorized into 3 groups:
year 12 (final year of high school) or below,

trade certificate or diploma, and university
degree. Occupation was coded based on the
Australian Standard Classification of Occupa-
tions16 and divided into blue-collar workers
(people in trades, production and transport,
and laborers), white-collar workers (clerical,
service, and sales people), and professionals
(managers, administrators, and associated
professionals). Income was divided into 4
categories, (in Aus $) less than $25 000,
$25000–$49999, $50000–$74999, and
$75000 or more.

Self-reported health was determined by re-
sponses to the question, “In general, would
you say your health is: excellent, very good,
good, fair, or poor?” The item was dichoto-
mized as excellent, very good, and good ver-
sus the 2 other responses. This choice of di-
chotomy for self-rated health is the most
commonly used in health research.17 Al-
though only a single question, this global
measure of health has been shown to have
strong predictive validity for mortality, inde-
pendent of other physiological, behavioral,
and psychosocial factors.18,19

Social support was assessed using a 10-
item scale. The responses were used to exam-
ine the level of social interaction and social
support available from friends and family
(e.g., “People don’t come and visit me as often
as I would like”). These indicators have been
used by Dockery to measure social support.20

Participants responded using a 7-point scale
that ranged from “strongly disagree” to
“strongly agree.” Items were scored so that a
higher number indicated greater social sup-
port and then summed to produce a total
score. Reliability, as measured by Cronbach’s
α, was 0.78 at baseline.

All of the above variables were measured
at all waves. Predicators and outcomes for
each individual were measured with data
from the same wave.

Statistical Analysis
We estimated generalized linear mixed

models for binary response (i.e., multilevel lo-
gistic regression) to predict the probability of
financial stress.21–23 We used generalized lin-
ear mixed models for normally distributed re-
sponse (i.e., multilevel linear or normal re-
gression) to predict the level of material
well-being. Mixed models are suitable for

analysis of longitudinal data and facilitate in-
ferences about patterns of change within par-
ticipants.24–26 Regression coefficients in
mixed models represent participant-specific
effects, and in this study, can be interpreted
as the effect of explanatory variables on an
individual participant’s chances of experienc-
ing financial stress or level of material well-
being.

Each study participant was interviewed on
a minimum of 2 and a maximum of 4 mea-
surement occasions (or survey waves). We ex-
cluded participants from the analysis if (1)
they had data for only 1 survey, (2) they re-
ported to be a never smoker in the follow-ups
(n=164), or (3) they were missing data on
covariates. In all, 693 participants, 10% of
the sample, were excluded. Data on waves 2,
3, and 4 were available for 1428, 1850, and
2421 participants, respectively (total
n=5699). We modeled measurement occa-
sions (level-1 units) as nested within partici-
pants (level-2 units), and participants as
nested within each of 486 collection districts
(i.e., primary sampling, or level-3 units).
When estimating regression coefficients and
their confidence intervals, we took into ac-
count both the longitudinal and complex sam-
pling aspects of the research design.

Level-1 covariates varied by measurement
occasion and included time, smoking status
(quitter vs smoker), occupation, income, mari-
tal status, social support, and health. Level-2
covariates varied by participant and included
age, gender, and education at baseline. Edu-
cation was treated as time-invariant, because
it showed virtually no variation across mea-
surement occasions for each individual. We
did not include any covariates at the collec-
tion district level (level-3), but we controlled
for the variation that existed in the outcomes
across collection districts (i.e., level-3 random
intercept).

For each outcome, we presented 3 models.
Model 1 included all occasion-level covari-
ates, and the intercept (i.e., adjusted propor-
tion of smokers experiencing financial stress
or mean of material well-being) varied by par-
ticipant and collection district. Model 2 added
participant-level covariates to model 1. Fi-
nally, model 3 (the full model) built on model
2, because the effect of occasion-level covari-
ates varied by participant (i.e., we allowed for
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level-2 random slopes). Thus, whereas the ef-
fect of all covariates were fixed in models 1
and 2, in model 3, we allowed the effect of
occasion-level covariates to vary by partici-
pants. The full model included the slopes for
which there was moderate evidence (P<.01)
that they varied by participant.

We performed analyses using MLwiN ver-
sion 2.02.27 For binary response (quitter vs
smoker, in our analysis), we used MLwiN to
implement quasi-likelihood methods of esti-
mation and used the Taylor series expansion
linearization method to transform the binary
response to a continuous response model.
We based this transformation on the first-
order marginal quasi-likelihood method. This
is a suitable method because the number of
level-2 units is very large and the response
proportion is not extreme.27 Subsequent to
linearization, we used the iterative general-
ized least squares (IGLS) algorithm to deter-
mine the final parameters.28 When esti-
mating the parameters, we allowed for
occasion-level extra-binomial variation29 and
negative variance for random parameters. At
each level of a mixed model, a single vari-
ance can take on a negative value; however,
the variance function, which is a function of
covariates and random effects, cannot be
negative within the range of the data.27 We
computed the variance function for all of the
models and none resulted in a negative
value. For continuous data (level of material
well-being, in our analysis), MLwiN uses
IGLS to provide parameter estimates. All P
values reported in the tables were based on
the Wald or joint-Wald test.

RESULTS

Table 1 displays the characteristics of par-
ticipants at baseline and bivariate associations
with financial stress and material well-being.
The point estimates in this table were
weighted to reflect the sampling design and
demographic proportions in the Australian
population. In the sample of ever smokers,
55.1% were quitters. Whereas 71.0% of cur-
rent smokers experienced financial stress,
only 49.6% of quitters did. Similarly, the
mean level of material well-being was higher
among quitters than among current smokers
(3.8 versus 3.6, respectively).

TABLE 1—Weighted Characteristics of Ever Smokers at Baseline (N=5699): Wave 1, the
Household Income and Labour Dynamics in Australia Survey, 2002

Characteristics Sample, Financial Stress, Material Well-Being Score,a

% % Mean

Smoking statusb

Current smoker 44.90 71.00 3.62

Quitter 55.10 49.59 3.78

Age, y

18–24 10.34 83.05 3.84

25–39 31.90 69.77 3.69

40–54 31.97 55.59 3.68

≥ 55 25.79 41.26 3.71

Gender

Women 46.64 63.41 3.70

Men 53.36 55.85 3.71

Marital Status

Married/living with someone 68.98 52.82 3.78

Separated/divorced/widowed 13.72 67.63 3.42

Single 17.30 75.62 3.67

Education

Less than high school 51.76 63.77 3.64

High school diploma or certificate 32.37 58.45 3.70

College degree 15.86 44.46 3.97

Household income (Aus $)

< 25 000 19.35 66.84 3.38

25 000–49 999 25.69 65.65 3.56

50 000–74 999 24.06 64.31 3.69

≥ 75 000 30.90 46.39 4.01

Occupationc

Unemployed/not in labor force 33.44 68.00 3.57

Blue collar 20.76 65.18 3.64

White collar 18.62 45.32 3.72

Professional 27.18 59.60 3.94

Self-rated health

Fair/poor 53.24 63.03 3.58

Excellent/very good/good 46.76 54.70 3.86

Social support

Below mean 46.43 64.82 3.58

At or above mean 53.57 54.19 3.83

Note. There was strong evidence (P < .001) for a bivariate relation of all covariates with financial stress and material well-
being, except for the relation of gender with material well-being (P = .852).
aMaterial well-being was measured with the question: “Given your current needs and financial responsibilities, would you say
that you and your family are: prosperous, very comfortable, reasonably comfortable, just getting along, poor, very poor.” These
response options were scored 1 (very poor) through 6 (prosperous).
bCurrent smokers were those who responded positively to the question “Do you smoke cigarettes or any other tobacco
products?” Quitters were those who reported to “have given up smoking” or “no longer smoke.”
cBlue-collar workers included people in trades, production and transport, and laborers; white-collar workers were clerical,
service, and sales people; professionals were defined as managers, administrators, and associated professionals.
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Data in Tables 2 and 3 show the effect of
quitting and other covariates on financial
stress. Model 1 indicated that, on average, an
individual who quits smoking was expected to
have a reduction of 38% (odds ratio
[OR]=0.62; 95% confidence interval
[CI]=0.57, 0.66) of the odds of experiencing
financial stress. Model 2 showed an attenua-
tion of the effect of quitting. On the basis of
this model, on average, an individual who
quits is expected to have a reduction of 25%
(OR=0.75; 95% CI=0.69, 0.81) of the odds
of experiencing financial stress. Finally, model
3 provides evidence for a random effect of
time and occupation. The results of models 2
and 3 were very similar, and the effect of
quitting was identical. In all 3 models, there
was strong evidence of variation in financial
stress between participants and collection dis-
tricts, as indicated by the random intercepts.
The effect of time (survey wave) revealed that
overall the sample experienced a reduction in
financial stress over time. Other factors that
were associated with a lower probability of fi-
nancial stress were being older, male, and
married; having a higher level of education,
income, and occupation; and enjoying better
health and higher social support.

Table 4 shows the effect of quitting and
other covariates on material well-being. Results
from model 1 showed that, on average, a
smoker who quits will experience an increase
of 0.08 units (95% CI=0.05, 0.10) in the
level of material well-being (random effects
data available as a supplement to the online
version of this article at http://www.ajph.org).
Model 2 showed a slight attenuation of the
effect of quitting. Finally, model 3 provides
evidence for a random effect of time, occupa-
tion, and social support. This model predicts
that, on average, a smoker who quits will
experience an increase of 0.04 units (95%
CI=0.02, 0.07) in the level of material well-
being. In all 3 models, there was strong evi-
dence of variation in the mean level of mate-
rial well-being between participants and
collection districts, as indicated by the random
intercepts. The effect of time shows that over-
all the sample experienced an increase in ma-
terial well-being over time. Other factors that
were associated with a higher level of mate-
rial well-being were being older and married;
having a higher level of education, income,

TABLE 2—Fixed Effects of Covariates on the Odds of Experiencing Financial Stress Among
Ever Smokers (N=5699): Waves 1–4, the Household and Labour Dynamics in Australia
Survey, 2002–2005

Model 1,a Model 2,b Model 3,c 

OR (95% CI) OR (95% CI) OR (95% CI)

Smoking statusd

Smoker (Ref) 1 1 1

Quitter 0.62 (0.57,0.66) 0.75 (0.69, 0.81) 0.75 (0.69, 0.81)

Time 0.83 (0.81,0.84) 0.80 (0.78, 0.82) 0.80 (0.79, 0.82)

Age, y

18–24 (Ref) 1 1

25–39 0.52 (0.44, 0.63) 0.53 (0.44, 0.63)

40–54 0.27 (0.23, 0.33) 0.27 (0.23, 0.33)

≥ 55 0.10 (0.08, 0.13) 0.10 (0.08, 0.12)

Gender

Women (Ref) 1 1

Men 0.73 (0.66, 0.80) 0.73 (0.66, 0.80)

Marital Status

Married/living with someone (Ref) 1 1 1

Separated/divorced/widowed 1.29 (1.16,1.43) 1.51 (1.34, 1.70) 1.53 (1.36,1.72)

Single 1.97 (1.76,2.19) 1.22 (1.07,1.39) 1.23 (1.08, 1.40)

Education

Less than high school (Ref) 1 1

High school diploma or certificate 0.93 (0.84, 1.03) 0.93 (0.84, 1.03)

College degree 0.67 (0.59, 0.77) 0.68 (0.59, 0.78)

Household income (Aus $)

< 25 000 (Ref) 1 1 1

25000–49 999 0.98 (0.90,1.08) 0.82 (0.74, 0.90) 0.82 (0.74, 0.91)

50 000–74 999 0.85 (0.77,0.94) 0.62 (0.55, 0.69) 0.62 (0.55, 0.69)

≥ 75 000 0.60 (0.54,0.66) 0.42 (0.37, 0.48) 0.42 (0.37, 0.47)

Occupatione

Unemployed/not in labor force (Ref) 1 1 1

Blue collar 1.12 (1.01,1.23) 0.89 (0.80, 1.00) 0.89 (0.79, 1.0)

White collar 1.14 (1.04,1.26) 0.81 (0.72, 0.90) 0.65 (0.58, 0.72)

Professional 0.80 (0.73,0.88) 0.66 (0.59, 0.73) 0.81 (0.72, 0.90)

Self-rated health

Fair/poor (Ref) 1 1 1

Excellent/very good/good 0.89 (0.84,0.95) 0.81 (0.76, 0.86) 0.81 (0.76, 0.87)

Social support 0.98 (0.98,0.99) 0.98 (0.98, 0.98) 0.98 (0.98, 0.98)

Note. OR = odds ratio; CI = confidence interval. P < .001 for all variables across all models.
aModel 1 included all occasion-level covariates, and the intercept (i.e., adjusted proportion of smokers experiencing financial
stress or mean of material well-being) varied by participant and collection district.
bModel 2 added participant-level covariates to model 1.
cModel 3 built on model 2, because the effect of occasion-level covariates varied by participant (i.e., we allowed for level-2
random slopes). The full model included the slopes for which there was moderate evidence (P < .01) that they varied by
participant.
dCurrent smokers were those who responded positively to the question, “Do you smoke cigarettes or any other tobacco
products?” Quitters were those who reported to “have given up smoking” or “no longer smoke.”
eBlue-collar workers included people in trades, production and transport, and laborers; white-collar workers were clerical,
service, and sales people; professionals were defined as managers, administrators, and associated professionals.
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and occupation; and enjoying better health
and higher social support.

DISCUSSION

We report data from 4 waves of a national
population-based survey in Australia and re-
veal that smoking cessation is associated with
a reduced probability of experiencing finan-
cial stress and a higher level of material well-
being. The findings are consistent with studies
of working-class and single mothers.10,11 They
are also consistent with cross-sectional popu-
lation-based studies of people from a wide
range of the socioeconomic spectrum. Stronks
et al.30 studied a Dutch sample and reported
that financial stress (difficulty paying bills,
buying food, paying rent, etc.) was associated
with smoking status. Siahpush et al.4 used
Australian data to show that households re-
porting tobacco expenditure were more likely
to experience financial stress (e.g., going with-
out meals, being unable to heat the home).
Because of the cross-sectional nature of these
studies, the causal direction between smoking
and financial stress could not be ascertained.
The longitudinal design and statistical analysis

of the present research, however, does imply
that, on average, individual smokers who quit
are likely to experience improved material
conditions. The findings, coupled with a pre-
vious prospective study that indicated that fi-
nancial stress may cause lower cessation rates
among smokers (and higher probability of re-
lapse among ex-smokers),5 suggest that the re-
lation between financial stress and smoking is
likely to be reciprocal. Tobacco use can con-
tribute to financial deprivation and depriva-
tion is likely to impede cessation.

A possible weakness of our study was that
we used a self-reported measurement of
smoking status, which may have resulted in
an underreporting of smoking. However, pre-
vious research has shown that questionnaire-
based surveys of the general population pro-
vide a reliable estimate of smoking status
when cotinine measurement was used for val-
idation, without systematic differentials in un-
derreporting by socioeconomic groups.31,32

The likelihood of misclassification (proportion
of self-reported nonsmokers with increased
cotinine concentrations indicative of active
smoking) is very low (for example, 0.9%33

and 1.4%34) in most community-based

studies,35 but much higher in clinical trials
and intervention studies,35 especially among
young adults.36 Such misclassification would
result in a slight underestimation of smoking
prevalence and overestimation of cessation
rates. However, this is not a major concern in
our study, because our aim was not to pro-
vide accurate estimates of smoking preva-
lence or cessation rates, but to examine the
association of smoking cessation and financial
well-being.

We emphasize that a strength of our study
design was the use of 4 waves of nationally
representative longitudinal data, and random-
effects modeling. The national and popula-
tion-based research design, when compared
with experimental or intervention studies,
provides more confidence in the external va-
lidity of the findings. Another strength of our
study was that it examined the association of
smoking and material well-being, instead of
focusing only on the association of smoking
and financial stress. Although financial stress
distinguishes disadvantaged individuals from
others, the indicator of material well-being
used in this research had response values that
ranged from “prosperous” to “very poor.”
Thus, our conclusions can be generalized to a
wide range of groups within the socioeco-
nomic hierarchy.

Our findings provide additional incentives
for smokers to quit and, as such, can be used
in antismoking campaigns and by smoking
cessation services and counselors to commu-
nicate the benefits of quitting.

Higher financial stress among continued
smokers is partly the result of the cost of pur-
chasing tobacco. It may also stem from the cost
of health conditions that are associated with
smoking and the fact that smokers are less likely
to have private health insurance than are non-
smokers.37 The risk of financial stress for smok-
ers may also arise from the fact that they are
more likely to spend money on gambling and
alcohol compared with nonsmokers.37 After
they quit, however, our findings imply that they
are not likely to spend their cigarette money on
other risk-taking behaviors or actions that could
endanger their health, such as excess alcohol
consumption or illicit drug use. Although it is a
matter for future research to determine the
spending patterns of quitters, our study implies
a self-reported positive pattern conducive to

TABLE 3—Random Effects Variances From the Mixed Models for the Effect of Covariates on
the Odds of Experiencing Financial Stress Among Ever Smokers (N=5699): Waves 1–4, the
Household and Labour Dynamics in Australia Survey , 2002–2005

Model 1, Model 2, Model 3,
variance (SE)a P variance (SE)b P variance (SE)c P

Collection district-level 

intercept (SE) 0.147 (0.024) < .001 0.115 (0.023) < .001 0.119 (0.023) < .001

Participant-level 

intercept (SE) 1.917 (0.051) < .001 1.970 (0.055) < .001 2.534 (0.194) < .001

Measurement occasion–level 

variance (SE) 0.476 (0.006) < .001 0.523 (0.007) < .001 0.472 (0.008) < .001

Measurement occasion–level slopes

Time 0.137 (0.016) < .001

Occupationd 0.119 (0.023) < .005

Blue collar –0.029 (0.262)

White collar 1.109 (0.332)

Professional 0.275 (0.269)

aModel 1 included all occasion-level covariates, and the intercept (i.e., adjusted proportion of smokers experiencing financial
stress or mean of material well-being) varied by participant and collection district.
bModel 2 added participant-level covariates to model 1.
cModel 3 built on model 2, because the effect of occasion-level covariates varied by participant (i.e., we allowed for level-2
random slopes). The full model included the slopes for which there was moderate evidence (P < .01) that they varied by
participant.
dBlue-collar workers included people in trades, production and transport, and laborers; white-collar workers were clerical,
service, and sales people; professionals were defined as managers, administrators, and associated professionals.
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increased material well-being. Thus, campaigns
and population-level interventions to encourage
smoking cessation are likely to effect upward
mobility among people who quit smoking. This,
in turn, has the potential to reduce social in-
equality. The contribution of smoking to in-
equality has been highlighted in recent studies,
which show that up to half of social differentials
in mortality among men can be attributed to so-
cioeconomic differences in smoking
prevalence.38,39

Our findings should encourage welfare and
social services organizations to incorporate
smoking cessation efforts into their programs
to enhance the material conditions of the poor
and socially disadvantaged. It is noteworthy
that in Australia, the New South Wales Cancer
Council has developed a 5-year strategy
(2006–2011) to address tobacco control as a
social justice issue, in partnership with the so-
cial services sector. The rare initiative attempts
to enhance the awareness and understanding
among social services agencies of the health
risks of smoking. It also attempts to enhance
the ability of these agencies to implement to-
bacco control initiatives in staff training, orga-
nizational policy, and casework practice.
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TABLE 4—Effects of Covariates on the Level of Material Well-Being Among Ever Smokers
(N=5699): Waves 1–4, the Household and Labour Dynamics in Australia Survey,
2002–2005

Model 1,a Model 2,b Model 3,c 

b (95% CI) b (95% CI) b (95% CI)

Smoking statusd

Smoker (Ref) 0 0 0

Quitter 0.08 (0.05, 0.10) 0.05 (0.02, 0.07) 0.04 (0.02, 0.07)

Time 0.01 (0.01, 0.02) 0.01 (0.01, 0.02) 0.01 (0.01, 0.02)

Age, y

18–24 (Ref) 0 0

25–39 –0.17 (–0.22, –0.11) –0.16 (–0.21, –0.10)

40–54 –0.13 (–0.19, –0.07) –0.11 (–0.17, –0.06)

≥ 55 0.11 (0.05, 0.18) 0.11 (0.05, 0.17)

Gender

Women (Ref) 0 0

Men 0.00 (–0.03, 0.03) 0.01 (–0.02, 0.04)

Marital Status

Married/living with someone (Ref) 0 0 0

Separated/divorced/widowed –0.17 (–0.21, –0.13) –0.18 (–0.22, –0.14) –0.18 (–0.22, –0.14)

Single –0.07 (–0.11, –0.03) –0.07 (–0.10, –0.03) –0.06 (–0.10, –0.02)

Education

Less than high school (Ref) 0 0

High school diploma or certificate 0.01 (–0.03, 0.04) 0.01 (–0.02, 0.04)

College degree 0.16 (0.11, 0.20) 0.16 (0.11, 0.20)

Household income (Aus $)

< 25 000 (Ref) 0 0 0

25 000–49 999 0.10 (0.06, 0.12) 0.12 (0.09, 0.15) 0.11 (0.08, 0.14)

50 000–74 999 0.19 (0.16, 0.23) 0.24 (0.20, 0.27) 0.22 (0.19, 0.26)

≥ 75 000 0.35 (0.32, 0.39) 0.39 (0.36, 0.43) 0.38 (0.34, 0.42)

Occupatione

Unemployed/not in labor force (Ref) 0 0 0

Blue collar 0.01 (–0.02, 0.04) 0.06 (0.03, 0.10) 0.05 (0.01, 0.09)

White collar 0.02 (–0.02, 0.05) 0.06 (0.03, 0.10) 0.06 (0.02, 0.10)

Professional 0.12 (0.08, 0.15) 0.15 (0.11, 0.18) 0.14 (0.10, 0.18)

Self-rated health

Fair/poor (Ref) 0 0 0

Excellent/very good/good 0.10 (0.01, 0.12) 0.10 (0.01, .13) 0.10 (0.08, 0.12)

Social support –0.01 (–0.01, –0.01) –0.01 (–0.01, –0.01) –0.01 (–0.012, –0.01)

Note. CI = confidence interval. P < .001 for all variables across all models. Random-effect variances pertaining to the mixed
models reported in this table are available as an online supplement to this article at http://www.ajph.org.
aModel 1 included all occasion-level covariates, and the intercept (i.e., adjusted proportion of smokers experiencing financial
stress or mean of material well-being) varied by participant and collection district.
bModel 2 added participant-level covariates to model 1.
cModel 3 built on model 2, because the effect of occasion-level covariates varied by participant (i.e., we allowed for level-2
random slopes). The full model included the slopes for which there was moderate evidence (P < .01) that they varied by
participant.
dCurrent smokers were those who responded positively to the question, “Do you smoke cigarettes or any other tobacco
products?” Quitters were those who reported to “have given up smoking” or “no longer smoke.”
eBlue-collar workers included people in trades, production and transport, and laborers; white-collar workers were clerical,
service, and sales people; professionals were defined as managers, administrators, and associated professionals.
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Human Participant Protection
The data collection for the study was approved by the
University of Melbourne Human Research Ethics Board.

References
1. Australian Institute of Health and Welfare. Aus-
tralia’s Health. Canberra: Australian Government Pub-
lishing Services; 2002.

2. Collins D, Lapsley H. Counting the Cost: Estimates
of the Social Costs of Drug Abuse in Australia in 1998–9.
Canberra: Commonwealth of Australia; 2002.

3. Marsh A, McKay S. Poor Smokers. London, En-
gland: Policy Studies Institute; 1994.

4. Siahpush M, Borland R, Scollo M. Smoking and fi-
nancial stress. Tob Control. 2003;12:60–66.

5. Siahpush M, Carlin JB. Financial stress, smoking
cessation and relapse: results from a prospective study
of an Australian national sample. Addiction. 2006;110:
121–127.

6. Efroymson D, Ahmed S, Townsend J, et al. Hun-
gry for tobacco: an analysis of the economic impact of
tobacco consumption on the poor in Bangladesh. Tob
Control. 2001;10:212–217.

7. Fagerstrom KO. The epidemiology of smoking:
health consequences and benefits of cessation. Drugs.
2002;62(suppl 2):1–9.

8. Doll R, Peto R, Wheatley K, et al. Mortality in re-
lation to smoking: 40 years’ observations on male Brit-
ish doctors. BMJ. 1994;309:901–911.

9. Taylor DH, Hasselblad V, Henley J, et al. Benefits
of smoking cessation longevity. Am J Public Health.
2002;92:990–996.

10. Graham H. When Life’s a Drag: Women, Smoking
and Disadvantage. London, England: UK Department of
Health; 1993.

11. Dorsett R, Marsh A. The Health Trap: Poverty,
Smoking and Lone Parenthood. London, England: Policy
Studies Institute; 1998.

12. Watson N, Wooden M. The Household Income and
Labour Dynamics in Australia (HILDA) Survey: Wave 1
Survey Methodology. Melbourne, Australia: Melbourne
Institute of Applied Economics and Social Research,
University of Melbourne; 2002. HILDA Project Tech-
nical Paper Series No. 1/02.

13. Household, Income and Labour Dynamics in Aus-
tralia (HILDA) Survey. Melbourne, Australia: Mel-
bourne Institute of Applied Economics and Social Re-
search, University of Melbourne; 2006.

14. La Cava G, Simon J. Household debt and financial
constraints in Australia. Aust Econ Rev. 2005;38:
40–60.

15. Qu L, Weston R. Ageing, living arrangements and
subjective wellbeing. Fam Matters. 2003;66:26–33.

16. Australian Bureau of Statistics. Australian Stan-
dard Classification of Occupations. Canberra: Australian
Government Publishing Services; 1997. Catalog No.
1220.0.

17. Blakely TA, Lochner K, Kawachi I. Metropolitan
area income inequality and self-rated health—a multi-
level study. Soc Sci Med. 2002;54:65–77.

18. Idler EL, Benyamini Y. Self-rated health and mor-
tality: a review of twenty-seven community studies. J
Health Soc Behav. 1997;38:21–37.

19. Idler EL, Kasl S. Self-ratings of health: do they
also predict change in functional ability? J Gerontol B
Psychol Sci Soc Sci. 1995;50B:S344–S353.

20. Dockery AM. Looking inside the unemployment
spell. Aust J Labour Econ. 2004;7:175–198.

21. Leyland AH, Goldstein H, eds. Multilevel Model-
ling of Health Statistics. West Sussex, England: John
Wiley & Sons, Ltd; 2001.

22. Agresti A. Categorical Data Analysis. New York,
NY: John Wiley & Sons, Ltd; 2002.

23. Snijders TAB, Bosker RJ. Multilevel Analysis: An
Introduction to Basic and Advanced Multilevel Modeling.
London, England: Sage Publications; 1999.

24. Diggle PJ, Heagerty P, Liag K, et al. Analysis of
Longitudinal Data. Oxford, England: Oxford University
Press; 2002.

25. Carlin JB, Wolfe R, Coffey C, et al. Analysis of bi-
nary outcomes in longitudinal studies using weighted
estimating equations and discrete-time survival meth-
ods: prevalence and incidence of smoking in an adoles-
cent cohort. Stat Med. 1999;18:2655–2679.

26. Hu FB, Goldberg J, Hedeker D, et al. Comparison
of population-averaged and subject-specific approaches
for analyzing repeated binary outcomes Am J Epi-
demiol. 1998;147(7):694–703.

27. Rasbash J, Steele F, Browne W, et al. A User’s
Guide to MLwiN, Version 2.0. London, England: Centre
for Multilevel Modelling, University of London; 2004.

28. Goldstein H. Multilevel Statistical Models. 3rd ed.
London, England: Arnold; 2003.

29. Collett D. Modelling Binary Data. London, En-
gland: Chapman and Hall; 1991.

30. Stronks K, van de Mheen HD, Looman CWN, et
al. Cultural, material, and psychosocial correlates of the
socioeconomic gradient in smoking behavior among
adults. Prev Med. 1997;26:754–766.

31. Vartiainen E, Seppala T, Lillsunde P, et al. Valida-
tion of self reported smoking by serum cotinine mea-
surement in a community-based study. J Epidemiol
Community Health. 2002;56:167–170.

32. Graham H, Owen L. Are there socioeconomic dif-
ferentials in under-reporting of smoking in pregnancy?
Tob Control. 2003;12:434–436.

33. Wald N, Nanchahal K, Thompson S, et al. Does
breathing other people’s tobacco smoke cause lung
cancer? BMJ. 1986;293:1217–1222.

34. Caraballo R, Giovino G, Pechacek T, et al. Factors
associated with discrepancies between self-reports on
cigarette smoking and measured serum cotinine levels
among persons aged 17 years or older: Third National
Health and Nutrition Examination Survey,
1988–1994. Am J Epidemiol. 2001;153:807–814.

35. Rebagliato M. Validation of self reported smoking:
the use of cotinine as a biomarker for exposure to
smoking. J Epidemiol Community Health. 2002;56:
163–164.

36. Robinson LA, Vander Weg MW, Riedel BW, et al.
“Start to stop”: results of a randomised controlled trial
of a smoking cessation programme for teens. Tob Con-
trol. 2003;12(suppl iv):26–33.

37. Siahpush M, Borland R, Scollo M. Smoking, Socio-
economic Status, and Household Expenditure on Food, Al-
cohol, Gambling and Insurance. Melbourne, Australia:
VicHealth Centre for Tobacco Control; 2003.

38. Jha P, Peto R, Zatonski W, et al. Social inequalities
in male mortality, and in male mortality from smoking:
indirect estimation from national death rates in En-
gland and Wales, Poland, and North America. Lancet.
2006;368:367–370.

39. Siahpush M, English D, Powles J. The contribution
of smoking to socio-economic differentials in mortality:
results from the Melbourne Collaborative Cohort
Study, Australia. J Epidemiol Community Health. 2006.


