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ABSTRACT

Aims

To understand better the longstanding inequalities concerning alcohol and tobacco use, we aimed
to quantify the effect of household economic security on alcohol and tobacco consumption and

expenditure.

Design
Longitudinal analysis using data from the Household, Income and Labour Dynamics in Australia

survey (2001-2018)..

Setting

Australia

Participants

A nationally representative cohortof 24,134 adults aged 25-64 years (187,378 observations).

Measurements

Tobacco and alcohol use (Yes/No), frequency of use of each per week, household expenditure on
each per week, household weekly income (CPI-adjusted), employment security (based on
conditions of employment), and housing affordability (housing costs relative to household

income).

Findings
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At baseline, one-quarter of the sample used tobacco and 87% used alcohol. Annual increases in
household income were associated with the increased use of both tobacco and alcohol for
people in households in the lowest 40% of the national income distribution (OR 1.13, 95%CI
1.03-1.23 and OR 1.12,95% CI 1.04-1.20 respectively) with no similar income effect observed
for higher-income households. In relation to smoking, the odds of a resident’s tobacco use
increased when their household was unemployed (OR 1.32, 95% CI 1.07-1.62). In relation to
alcohol, the odds of use decreased when households were insecurely employed or unemployed,
or housing costs were unaffordable (OR 0.87,95% CI 0.77-0.98, OR 0.66, 95%CI 0.55-0.80 and
OR 0.84, 95% CI 0.75-0.93 respectively). This was also reflected in the reduced odds of risky
drinking (defined in accordance with Australian guidelines) when housing became unaffordable
or households became unemployed (OR 0.90, 95% CI 0.81-0.99; OR 0.82, 95% CI 0.69-0.98

respectively).

Conclusions

In Australia, smoking and drinking appear to exhibit different socio-behavioural characteristics

and household unemployment appears to be a strong determinant of smoking.

Keywords: Alcohol; Tobacco; Employment; Housing; Security; Longitudinal.
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INTRODUCTION

Drinking alcohol and smoking cigarettes are both considered ‘risky’ (1) health behaviours that
can result in harmful outcomes. These two health behaviours have different patterns of
population uptake. Smoking is a major cause of premature death and is linked to a range of poor
health outcomes including cancers, cardiovascular disease and stroke, poor lung function,
diabetes, eye disease, and immune and auto-immune disease (2). Alcohol consumption and binge
drinking are also related to a heightened risk of cancerand heart disease(3-5), injury and accident

(6) and a range of mental health issues (7-9).

In previous research, smoking has been clearly linked to a social gradient (10) whereby lower
socio-economic status is commonly associated with a higher likelihood of smoking (11, 12).
Although alcohol s a similar risky health behaviour, its use has been shown to have a paradoxical
socially-graded relationship where those with lower socio-economic status tend to drink the
same or less than those on higher incomes, yet experience a greater burden of alcohol-related
harms (13). A number of studies have pointed to the potential role of employment and housing-
based economic insecurity in the population distribution of smoking and drinking. For example,
housing tenure (14) and unemployment duration(15) have been shown to be associated with
drinking outcomes; while insecure employment conditions (16) and unemployment(17) have
been associated with patterns of smoking. We use a large longitudinal dataset to investigate the
role of employment and housing-based economic insecurity in shaping alcohol and tobacco
consumption and expenditure. We argue that these forms of economic insecurity could help
explain these differences in research findings for smoking and drinking behaviours. Using
causally focused methods we use eighteen waves of a large annually collected, longitudinal

dataset to consider the followingresearch questions:
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1) Is there an income-based gradient in tobacco and alcohol consumption in Australia?

2) Does a change in economic security (household income, housing affordability and household

employment security) affect smoking and alcohol consumption and expenditure?

METHODS

Study Population

The Household, Income and Labour Dynamicsin Australia (HILDA) Survey is a longitudinal study
which collects information on demographic, social, economic and health characteristics of
individuals by interviews and self-completed questionnaires. Initiated in 2001, the original
sample included over 13969 participants fromover 7682 households at baseline. All members of
the households which provided at least one interview in wave 1 formed the basis of the panel
surveyed in subsequent waves. The sample has been gradually extended to include any new
household members. A top-up sample of 2153 households was added in 2011 to maintain

representativeness, leading to a sample size of 42747 individuals after 18 waves (18).

Study sample restrictions

Our study sample was restricted to participants aged between 25 and 64 years to ensure that
survey respondents were economically active. For some participants, data were missing data on
outcomes (tobacco use and expenditure, alcohol use and expenditure), exposures (housing
affordability stress, household income, employment insecurity) and covariatesas summarised in

Figure 1.
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In addition, the models used in these analyses relied on the exposure or both the exposure and
outcome to be time invariant (depending on the model) and so the final analytical sample ranged

from 2945 to 20822 people as described in Appendix Table 2.

Conceptual model

Underpinning our analytical models is the conceptual model described in Figure 2. This model
described our assumptions about confounder and mediator (stress and mental health) pathways
in relation to the exposure (household economic insecurity) and outcomes (household
expenditure and person level use) of interest. Following from this, we have adjusted our models
for individual time-varying covariates (age, education, household structure, separation/divorce
and limiting long term illness) and accounted for time invariant covariates (e.g. gender) by using
models that make comparisons within people over time. We have not adjusted our models for
mental health status as, being a mediator, this would constitute over adjustment of the

relationship between household economic insecurity and use of tobacco or alcohol.

Household economicinsecurity

The unit of analysis in this study is the individual, however, the key exposure variables relate to
the income, housing and employment situation of the household in which individuals live. This is
because household resources and composition impact how economic insecurity is experienced

by household members. Each of these is measured as follows:
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Housing affordability stress

The definition of being in housing affordability stress wasbased on the “30:40 ratio measure” (19,
20). An individual was defined as living in unaffordable housing if they were part of a household
that was paying more than 30% of the household equivalized disposable income on rent or
mortgage payments, and the household gross income was in the bottom 40 per cent of the
Australian household income distribution (indicating the low to moderate part of the
distribution). The use of an equivalized income is not total household income, but rather income
relative to how it is shared across persons within the household structure, based on the ‘modified
OECD equivalence scale’ (21). This scale gives each household member a weighted value that
represents their cost within the household. Using this definition, housing affordability stress is a

binary variable (0-No, 1-Yes).

Household Income

Household equivalized disposable annual income was assessed as a continuous exposure. Values
were adjusted by the Consumer Price Index (CPI) to account for inflation over time. In the analysis,
household income was centred around its mean in each wave and rescaled such that one-unit
increase equals $10000 AUSD more annually. This value was chosen because it was close to the
average annual change in household income in the dataset of $12000 AUSD (noting that for
households in the upper 60% of the income distribution the average change was greater at
$12710 than for households in the lower 40% of the income distribution where the average
change was $9250). In addition to applying models to the whole sample, models examining the
relationship between household income and each outcome were stratified into two groups

representing ‘lower-income’and ‘moderate to high income’ households. Following previous work
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of the Australian Bureau of Statistics (22), the cut-off between these two groups was located at

40% of the national income distribution.

Employmentinsecurity

Employment status is assessed by a categorical variable with three levels: 0-secure employment,
1-insecure employment, 2-unemployment. A household’s employment was classified as ‘secure’
if any adult in the household had a permanent or fixed-term job. We considered those on a fixed-
term contract as “securely employed”, because in Australia, fixed-term contracts more closely
mirror the terms and conditions of permanent employees than casual employees, and fixed-term
contract workers have been shown to be more socio-demographically similar to those employed

permanently than casual employees (23, 24).

Households in which no one was securely employed but at least one person was insecurely
employed (self-employed, casual or labour hire) were classified as ‘insecure’. Households in
which no adult of working age was employed, either securely or insecurely but where one or more
adults of working age had actively sought employment in the past month, were classified as

‘unemployed’.

Outcomes

Tobacco use and expenditure

Any individual who identified as a current smoker of cigarettes or other tobacco products,
regardless of smoking frequency, was classified as a smoker (0-No, 1-Yes). From wave 2, the
heaviness of smoking was indicated from the self-reported number of cigarettes smoked per

week and was used as a continuous variable in the analysis. From wave 5 onwards, participants
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were asked how much their household spent on cigarettes in a typical week. From this, we
derived weekly tobacco expenditure adjusted for inflation using the Consumer Price Index for

2017/8 (25).

Alcoholuse and expenditure

Alcohol was similarly considered as a binary variable based on the self-reported status of
drinking (0- ‘never’, 1- ‘drinks alcohol’). In addition, for drinkers, we defined risky drinking
accordingto the Australian guideline as drinking more than 10 standard drinks per week or more
than 4 standard drinks on any one day (26). The variable was modelled as a binary variable (0-
No, 1-Yes) from wave 2 onwards. Like tobacco expenditure, weekly alcohol expenditure was

available from wave 5 onwards, adjusted for inflation and modelled as a continuous variable.

Covariates

Models were adjusted for time varying confounders: age (five-year groups between age 25 and
age 64), household structure (1-couple without children, 2-couple with children, 3-lone parent
with children, 4-lone person, 5-unrelated group households, multifamily, or unclassified), having
experienced separation/divorce in the past 12 months (yes/no), the highest education level (1-
Degree or higher, 2- Diploma, Certificate or Year 12, 3- Year 11 or below) and having a long term
health condition (Yes/No) in the same wave as the exposure and outcome. With the exception of
‘separation’ which was measured from wave 2 to 18, all other covariates were measured in every
wave.

See Appendix Table 1 for a summary description of the type of variable (continuous, categorical
or binary) and time of measurement used for each of the exposure and outcome variables

included in analyses.
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Statistical Analysis

We estimated the prevalencein each outcome of interest across survey waves from 2001 to 2018
to examine changes over time. To describe the income based socio-economic gradient of alcohol
and tobacco use, we estimated the prevalence of each outcome by quintiles of household income

(adjusted for age and gender) across pooled survey waves.

To examine the effect of economic security on alcohol and tobacco use we used fixed effects
regression analyses to examine the association between each exposure measure of economic
insecurity and each outcome. Fixed effects models were chosen because they examine changes
within people over time making each person their ownreference (27). As a consequence, residual
confounding from time invariant factors (such as gender) is removed. Models were estimated
according to the following formula (shown for the scenario of models with a continuously
measured outcome):

1. yi=Xi+ o+ pie

Where yit is the dependent variable observed for individual i at time t and Xit is the time
variant regressor vector, [ is the matrix of parameters and a; is the unobserved time-invariant

individual effect. The error term is pit.

The models generate estimates describing the difference in the outcome when a person is
economically insecure compared to when the same person was economically secure. Models
were estimated at the individual level and were adjusted for time varying confounders. To test

for bias from attrition from the panel survey, we estimated additional models restricted to
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respondents who participated in every wave (a balanced panel) to compare with estimates from

our main analyses.

To examine the effect of household economic security on household expenditure on alcohol and
tobacco, we also used fixed effects regression models. These models were estimated at the

household level and were adjusted for household structure.

All analyses were performed using Stata 15.1 using the ‘xtlogit’ or ‘xtreg’ commands. Robust
standard errors were estimated for ‘xtreg’ models where the outcome was treated as a
continuous variable. The code used to generate variable and estimate the models is available on
request from the corresponding author. These analyses were not pre-registered, and the results

should, therefore, be considered exploratory

RESULTS

Descriptiveresults

Around 25% of the cohortreported using tobacco at baseline in 2001. This prevalence decreased
to 19% by wave 18. Average weekly expenditure amongst smokers rose over the 18 years from
roughly $68 AUD per week in wave 5 to $77 AUD per week in wave 18. Interestingly, while
expenditure rose acrossthe period, the average number of cigarettes smoked per week decreased

by almost 20% from a baseline of 91 cigarettes per week.

Considering alcohol consumption, the majority of the respondents (87%) reported using alcohol

at baseline. This prevalence was roughly stable over 18 years, decreasing to 83% by the final
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wave. Similarly, the number of standard drinks per week was stable across the study period,
overall decreasing from 8.9 to 8.7 standard drinks on average. Among people who consumed
alcohol, the average weekly household expenditure on alcohol remained relatively stable at

around $37 AUD per week.

Tobacco use waslowerin older age groups, whereas alcohol use remained relatively stable across
age groups and at a high prevalence (ranging between 82% and 91% prevalence) (Table 1).
Alcohol and tobacco use were higher for males compared to females (29% compared to 23% for
tobacco and 90% compared to 85% for alcohol). As has been previously reported, patterns of
consumption were socio-economically patterned with higher rates of tobacco use and risky
alcohol consumption amongst people withlowerlevels of formal educationand people who were
unemployed. Two sub-populations traditionally associated with markers of socio-economic
disadvantage, public housing tenants and Indigenous survey respondents, reported the highest
prevalence of smoking (47% and 52% respectively) while homeowners and non-Indigenous

Australians reported the highest prevalence of alcohol use (89% and 90% respectively).

In keeping with the observed distribution of smoking by education and employment, smoking
and weekly expenditure on tobacco varied by household income (Table 2). The odds of smoking
and number of cigarettes smoked per week waslowestin the highest income quintiles. In contrast,

and interestingly, weekly expenditure was highest in the highest income quintiles.
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The opposite pattern is observed foralcohol consumption (Table 3). The odds of alcohol use were
highest in the highest income quintile where respondents reported more than 2.3 times the odds
of drinking alcohol (OR 2.25, 95% CI 2.01 to 2.52). Similarly, drinking frequency and weekly
expenditure on alcohol were highest when income was highest with households spending nearly

50% more on alcohol per week in the top quintile of income compared with the bottom.

Analytical results

Tobacco consumption

When households in the lowest 40% of the income distribution experienced a $10,000 AUSD

increasein their income per annum, they were 13% more likely to use tobacco (Table 4). The
odds of smoking were 32% higher when a person’s household was unemployed compared to
times when the household was securely employed (OR 1.32, 95% CI 1.07 to 1.62) with no

discernible differencein weekly cigarette consumption for people who already used tobacco.

Alcohol consumption

When households in the lowest 40% of the income distribution experienced a $10,000 AUSD
increasein their income per annum, they were 12% more likely to use alcohol. When
households shifted from secure employment to insecure employment or unemployment, their
odds of alcohol use decreased (OR 0.87, 95% CI 0.77 to 0.98 and OR 0.66, 95% CI 0.55 to 0.80
respectively). A slight increase in the number of standard drinks per week was observed for
households in the upper 60% of the income distribution (OR 0.02, 95%CI 0.005 to 0.05) when
their income increased, withno change detected in the number of drinks for their lower-income

counterparts. Neither shifts in housing nor employment security were related to changes in the
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number of standard drinks consumed each week. In keeping with the above observations, the
odds of risky drinking decreased when a household’s housing costs became unaffordable (OR
0.90, 95% CI 0.81 to 0.99) or their household changed from being securely employed to

unemployed (OR0.82, 95% CI 0.69 to 0.98).

When models were estimated using only respondents who participated in every wave, referred
to as the balanced panel, results were similar. This suggests that attrition from the panel did not
introduce too much bias into our estimates of the relationships between economic insecurity and

each of the outcomes (Appendix Table 3).

Tobacco expenditure

Increases in household income were associated with a slight increase in tobacco expenditure of
20 cents per week (95%CI 0.08 to 0.33) across all households (Table 5). When housing became
unaffordable, employment became insecure or a household became unemployed, there was a
substantial decrease in tobacco expenditure. The largest effect was seen for unemployed

households who decreased their expenditure on tobacco by $2.19 (95%CI 4.21 to 0.16).

Alcohol expenditure

The same patterns in spending were observed for alcohol. Increases in household income were
associated with an increased weekly household expenditure on alcohol of around $1.16 per week
(95%CI 1.01 to 1.32) across all households (Table 5). When housing became unaffordable,
employment became insecure or a household became unemployed, there was a substantial

decrease in expenditure. As for tobacco expenditure, the largest effect was seen forunemployed
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households who decreased their expenditure on alcohol by $7.96 (95% CI 9.66 to 6.26); however,
both unaffordable housing and insecure employment were related to significant reductions in

expenditure.

DISCUSSION

In this study, we re-examined the patterning of tobacco and alcohol consumption and
expenditure by household income in the Australian working-age population and investigated the
potential for economic insecurity to better explain the relationship. Consistent with previous
research, we found clear evidence of income-based differences in drinking and smoking. Our
descriptive findings confirm that higher household income is associated with less tobacco and

more alcohol use.

Examination of the impact of a household’s economic security adds more detail to this picture. It
reveals that patterns of tobacco and alcohol use change when housing and employment
circumstances become insecure and, importantly, that the direction of this change varies by the
type of security considered. For example, unemployment is a strong predictor of increased
smoking and decreased alcohol consumption. Insecure employment and unaffordable housing
are associated with decreased alcohol consumption but have no discernible effect ontobacco use.
All forms of economic insecurity, whether they be related to income, housing or employment, are
related to lower weekly household expenditure on tobacco and alcohol. This creates an
interesting anomaly. Unemployed households decrease their tobacco expenditure but

individual’s in these household’s report increased use of tobacco; whether this is due to people
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finding cheaper tobacco products or bias in reporting of either individual consumption or

household expenditure requires further research.

In any case, for tobacco in particular, our findings suggest very different pathways exist between
income and smoking compared to economic insecurity and smoking. For people who live in
households that become unemployed, their increased likelihood of tobacco use could be
attributed to the psycho-social stressors resulting from their shifting economic prospects. Our
findings suggest that public health programmes and legal policies that reduce the prevalence of
smoking among unemployed people should consider the range of reasons why rates are higher
in this group and build this into their efforts to intervene. Increased use of tobacco might be
attributable to psychosocial stressors, more time spent with other people who are smokers or

more opportunity to smoke.

There are several important strengths as well as some limitations to our analyses. This paper uses
a nationally representative longitudinal dataset and causally robust methods to examine
changing socio-economic circumstances in relation to health behaviours. We use measures of
consumption and expenditure and find similar patterns across each. We also acknowledge the
limitations, first, tobacco and alcohol use are self-reported and prone, therefore, to
mismeasurement. We assume that any tendency to misreport is consistent within individuals
over time and therefore, that by using fixed effectsregression models we have reduced as much
as possible, the bias in our models. Second, there is likely attrition from the longitudinal sample
overtime, and this may be greater for people who experience economic insecurity. This would
cause bias in our effect estimates if there was a differential effect of economic insecurity on the

outcomes of interest for those who are lost to follow-up compared to those who remain in the
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sample. When our estimates were compared to those generated from models estimated from a
balanced panel, free of attrition, the results were similar and in the same direction offering
reassurance that bias from attrition has minimally affected our findings. Finally, we estimate 20
models in this paper in our effortsto examine combinations of exposures that measure insecurity
and outcomes across the domains of substance use and household expenditure. There is the risk
that with multiple testing, we are more likely to identify associations, some of which may be

chance.

In framing this analysis, we suspected that income alone was an insufficient explanation for the
consumption patterns observed across many studies, and that and that a more nuanced
understanding of socio-economic vulnerability may provide more insight. Further, that the
apparently conflicting results in earlier studies were generated by an imprecise
operationalization of socio-economic disadvantage, whereby various proxy variables have been
used (for example, income, education, or employment status). We hypothesized that the variation
in health behaviour results seen across the literature was at least partly related to the uncritical
use of these simple proxy variables, and that socio-economic disadvantage should be regarded as
a more complex construct. To test this, we designed an analysis based on a broader definition of
socio-economic disadvantage, that included both relative material advantage and economic
security. Our results suggest that these broader components are distinct in their effect on health

behaviours and are likely to be workingtogether in the creation of any health behaviours.

Our findings have particular salience with population-wide COVID-19 lockdowns, and with
changes to economic security resulting from loss or reduced employment being associated with

increased alcohol consumption (28). Given our work demonstrates that unemployed individuals
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are more likely to smoke, we have not only identified a key population group that would benefit
from well-designed anti-smoking campaigns and interventions, but more importantly, our study
provides a health-based rationale for greater attention to employment policies that while sitting
outside health, have a significant role to play in determining detrimental health behaviours and

outcomes.
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FIGURES AND TABLES

Figure 1: STROBE diagram

HILDA sample (pooled across 18 waves)
N= 42747 individuals
Obs=364,427 data points

A

Participants aged 25- 64 (pooled across 18 waves)
N= 24134 individuals

Obs=187378
A 4
Missing on exposures Missing on outcomes Missing on covariates
« Housing affordability stress: + Alcohol use: N=10489, Obs=28750 : Educatlfm: N=3924, Obs=10522
N=3987, Obs=6215 * Heaviness of drinking: N=513, Obs=612 : Sefa"a“o"’ N;%I?If’ Ob;??”‘”
. : . . . £ * Long-term health condition:
Employment insecurity: Tobacco use: N=10135, Obs= 28654 N=3951, Obs=10559
N=6072, Obs=20878 + Heaviness of smoking: N=706, Obs=883

v
Analytical samples range from 2,945 (Obs 28,699)
to 20,822 (Obs 149,233) depending on exposures
and outcomes, details shown in appendix table 2

Figure 2: Conceptual diagram underpinning our analyses
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Exposure: Household
economic insecurity Stress and mental health

Individual time-varying
covariates:

Age, Education,
Household structure
Separation or divorce

Limiting long term illness
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Person level: Use of
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Table 1. Socio-demographic profile by prevalence of tobacco and alcohol use and

expenditure atbaseline

Tobacco Alcohol Riskyalcohol Weekly tobacco = Weekly alcohol

use (Yes) use (Yes) consumption expenditure expenditure
(%),2001 (%), 2001 (Yes) (%), among smokers among drinkers
2002 (mean, AUSD) [1],  (mean, AUSD) [1],
2005 2005

Age

25-29 346 87.6 372 654 453

30-34 319 90.5 351 659 36.6

35-39 28.6 87.2 327 718 365

40-44 279 87.2 345 71.1 36.7

45-49 22.0 88.7 337 713 36.6

50-54 20.0 87.2 326 63.8 379

55-59 17.8 84.7 305 67.0 395

60-64 13.7 81.8 35.1 55.7 318
Sex

Male 285 90.2 47.0 68.3 404

Female 23.0 84.6 213 67.1 35.0
Education

Degree or higher 138 89.7 268 51.1 415

Diploma, certificate or 26.3 88.7 37.2 68.2 38.0
Year12

Year 11 or below 25.6 84.0 35.0 73.0 333
Employment

Secure 233 89.9 336 709 40.2

Insecure 318 83.2 334 583 26.5

Unemployed 48.9 78.7 394 59.2 244
Tenure

Owner 20.2 88.5 321 66.4 371

Private renter 414 85.7 41.0 71.3 415

Public renter 46.5 721 389 64.5 214

Other 30.7 849 33.0 65.3 37.7
Indigenous

No 264 89.6 343 69.4 37.7

Yes 52.0 80.9 52.0 65.7 40.6

[1] Numbersreported in 2017-2018 dollars, adjusted by Consumer Price Index.

Table 2. Income by smoking and tobacco expenditure adjusted for age and gender, pooled

across the HILDA survey
Quintiles of 0Odds of Smoking Cigarettes per week Weekly expenditure on
income (N=21176) (N=7085) tobacco ($) [1]
(N=7085)
OR 95% CI Mean 95% CI Mean 95% CI

1 (Lowest) (REF) (REF) 80.1 78.3-81.9 64.9 63.0-66.8
2 0.87 0.79-095 779 76.1-79.7 67.4 65.6-69.2
3 0.77 0.70-0.86 77.7 75.8-79.5 66.8 64.9-68.7
4 0.70 0.63-0.78 77.0 75.0-78.9 68.0 66.0-70.0
5 (Highest) 0.52 0.46-0.59 73.2 70.9-75.6 69.9 67.5-72.3
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[1] Numbersreported in 2017-2018 dollars,adjusted by Consumer Price Index.

Table 3. Income by alcohol consumption and expenditure adjusted for age and gender

Quintiles of 0dds of drinking alcohol Standard drinks per week Weekly expenditure on
income (N=21182) (N=19243) alcohol ($) 1]
(N=19243)
OR 95% CI Mean 95% CI Mean 95% CI

1 (Lowest) (REF) (REF) 8.66 8.48-8.84 31.2 30.3-32.1
2 1.36 1.26-148 877 8.60-8.94 34.6 33.8-354
3 1.68 1.53-1.84 8.76 8.59-8.92 374 36.7-38.2
4 2.00 1.81-2.21 8.88 8.72-9.05 418 41.0-42.5
5 (Highest) 2.25 2.01-2.52 893 8.76-9.10 464 45.6-47.2

[1] Numbersreported in 2017-2018 dollars, adjusted by Consumer Price Index.

Table 4. The effect of economic security on tobacco and alcohol consumption estimated

fromfixed effectsregressionanalyses of HILDA,2018

Smoking Number of Drinking Number of Risky
Status (0- Cigarettes Status (O- Standard drinking
no,1- per week no,1-drinks drinks per OR (95% CI)
smokes) B (95% CI) alcohol) week
OR (95% CI) OR (95% CI) B (95% CI)

Income (whole 1.01 0.21 1.03 0.03 1.02
population) [1] (0.99,1.03) (-0.17,0.58) (1.01,1.05) (0.01,0.05) (1.01,1.03)
Income (for Upper 1.00 0.20 1.01 0.02 1.01
60%) 1 (0.97,1.02) (-0.29,0.68) (0.99,1.03) (0.005,0.05) (0.99,1.03)
Income (for Lower 1.13 047 1.12 -0.06 1.04
40%) [11 (1.03,1.23) (-1.16,2.09) (1.04,1.20) (-0.21,0.09) (097,1.12)
Number of Observations 33,060 31911 37,782 125,824 56,053
Housing
Affordable REF REF REF REF REF
Unaffordable 1.01 0.99 0.84 -0.15 0.90

(0.90,1.15) (-1.21,3.19) (0.75,0.93) (-0.34,0.04) (0.81,0.99)
Number of Observations 32,099 31,391 36,591 122,807 54,384
Employment
Secure REF REF REF REF REF
Insecure 1.01 -1.13 0.87 0.002 098

(0.88,1.14) (-3.34,1.09) (0.77,0.98) (-0.17,0.18) (0.89,1.08)
Unemployed 132 -0.55 0.66 -0.29 0.82

(1.07,1.62) (-3.81,2.71) (0.55,0.80) (-0.61,0.03) (0.69,0.98)
Number of Observations 28,699 27,820 31,199 115,077 50,906
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[1] One-unit change in income= 10k AUD change in annualincome

Note: Models are adjusted for separation, long-term health condition, education, age, household structure.

Table 5. The effect of economic security on weekly alcohol and tobacco
expenditure estimated from fixed effects regression analyses of HILDA (wave 5 to wave

18),2018
Weekly Alcohol Expenditure ($)  Weekly Tobacco Expenditure ($)
B (95% CI) Robust SE B (95% CI) Robust SE
Income (whole population) 11 1.16(1.01,1.32) 0.08 0.20(0.08,0.33) 0.06
Income (for Upper 60%) 1] 1.03 (0.83,1.23) 0.10 0.24 (0.09,0.38) 0.07
Income (for Lower 40%) [11 040 (-0.12,091)  0.26 -0.06 (-0.72,0.59) 033
Number of Observations 149,233 149,233
Housing
Affordable REF REF
Unaffordable -2.72(-3.56,-1.87) 043 -0.71(-1.73,0.31) 052
Number of Observations 144,242 144,242
Employment
Secure REF REF
Insecure -3.30(-4.21,-2.39) 046 -1.31 (-2.35,-0.27) 0.53
Unemployed -7.96 (-9.66,-6.26)  0.87 -2.19 (-4.21,-0.16) 1.03

Number of Observations

133,529

133,529

[1] One-unit change in income= 10k AUD change in annual income
Note: Models are adjusted for household structure.
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Appendix Table 1.Description of variables in the analysis

Variable Type Time of measurement
Exposure
Household income Continuous Wave 1to 18
Housing affordability stress Binary Wave 1to 18
Employment insecurity Categorical Wave 1to 18
Household income Continuous Wave 1to 18
Outcome
Tobacco use Binary Wave 1to 18
Heaviness of smoking Continuous Wave 2 to 18
Alcohol use Binary Wave 1to 18
Heaviness of smoking Continuous Wave 2 to 18
Heaviness of drinking Continuous Wave 2to 18
Risky drinking Binary Wave 2to 18
Tobacco expenditure Continuous Wave 5to 18
Alcohol expenditure Continuous Wave 5 to 18
Covariates
Age Categorical Wave 1to 18
Household structure Categorical Wave 1to 18
Separation/divorce Binary Wave 2to 18
Education level Categorical Wave 1to 18
Long-term health condition Binary Wave 1to 18
27
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Appendix Table 2.Sample sizes for each model estimated

Exposure Outcome Change in Number Total Average
exposure (if changes in number of number of
binary) outcome people in people

status (if estimated per
binary) regression household
model in the
analytical
sample

Household Smoking status n.a. 3245/20204 3245 1.15

equivalised (binary)

income

Housing Smoking status 3576/ 20077 3198/20038 3198 1.16

affordability (binary)

stress

Employment Smoking status 4322/19077 2945/19042 2945 1.16

insecurity (binary)

Household Heaviness of n.a. n.a. 6581 1.20

equivalised smoking

income

Housing Heaviness of 1297/ 6592 na. 6513 1.20

affordability smoking

stress

Employment Heaviness of 1817/ 6604 na. 6124 1.22

insecurity smoking

Household Drinking status n.a. 3838/20216 3838 1.13

equivalised (binary)

income

Housing Drinking status 3576/20077 3778/20049 3778 112

affordability (binary)

stress

Employment Drinking status 4322/19077 3341/19050 3341 1.13

insecurity (binary)

Household Heaviness of na. na. 18309 149

equivalised drinking

income

Housing Heaviness of 2843/18152 na. 18152 149

affordability drinking

stress

Employment Heaviness of 3599/17389 na. 17347 1.52

insecurity drinking

Household Risky drinking n.a. 5909/18309 5909 1.18

equivalised

income

Housing Risky drinking 2843/18152 5833/18152 5833 1.18

affordability

stress

Employment Risky drinking 3599/17389 5501/17347 5501 1.19

insecurity

Household Alcohol/tobacco n.a. n.a. 20822 1.65

equivalised expenditure

income
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Housing Alcohol/tobacco n.a 3245/20204 3245 1.15
affordability expenditure

stress

Employment Alcohol/Tobacco 2843/18152 5833/18152 5833 1.18
insecurity expenditure

Appendix Table 3: Fixed effects regression models estimated on the balanced panel, HILDA

2018.
Smoking Number of Drinking Number of Risky
Status (O- Cigarettes Status (0- Standard drinking
no,1- per week no,1-drinks drinks per OR (95% CI)
smokes) B (95% CI) alcohol) week
OR (95% CI) OR (95% CI) B (95% CI)
Income (whole 1.03 0.29 1.05 0.07 1.03
population) [1] (1.00,1.07) (-0.33,092) (1.02,1.08) (0.04,0.11) (1.01,1.05)
Income (for Upper 60%) 1.02 0.11 1.05 0.06 1.03
11 (0.98,1.07) (-0.73,0.95) (1.01,1.09) (0.02,0.10) (1.01,1.06)
Income (for Lower 1.22 0.61 1.10 -0.02 1.03
40%) (1 (1.05,1.43) (-2.14,3.37) (0.97,1.24) (-0.26,0.21) (0.90,1.16)
Number of Observations 13538 10352 13697 44055 22133
Housing
Affordable REF REF REF REF REF
Unaffordable 0.88 2.00 093 -0.38 092
(0.72,1.09) (-192,5.93) (0.76,1.13) (-0.70,-0.07) (0.77,1.09)
Number of Observations 13212 10140 13344 43086 21507
Employment
Secure REF REF REF REF REF
Insecure 1.00 -2.34 0.84 -0.26 1.00
(0.80,1.24) (-6.23,1.55) (0.68,1.02) (-0.54,0.01) (0.85,1.17)
Unemployed 1.59 0.65 0.46 -0.09 0.69
(1.09,2.32) (-5.09,6.39) (0.32,0.65) (-0.62,0.45) (0.51,093)
Number of Observations 11954 9225 11538 41447 20711
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