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Abstract

Introduction:  Australian workers’ daily tobacco smoking over time was examined by industry and 
occupation, to identify factors associated with high and/or low prevalence.
Aims and Methods:  Secondary analyses of 2007, 2010, 2013, and 2016 National Drug Strategy 
Household Surveys were undertaken (pooled n = 49 395). Frequency analyses informed subsequent 
modeling of select industries and occupations. Four logistic regression models estimated adjusted ef-
fects of demographics on daily smoking in industries with high (≥20%) and low (≤15%) daily smoking 
prevalence and occupations with high (≥20%) and low-moderate (<20%) daily smoking prevalence.
Results:  The sample comprised 55.7% men, 34.1% 25–39-year-olds, 31.4% New South Wales resi-
dents, 70.1% metropolitan residents, 66.9% high socioeconomic status workers, and 70.6% with 
low psychological distress. Daily smoking prevalence differed by industry and occupation in 2007, 
generally decreasing between 2007 and 2016. In high prevalence industries, daily smoking was as-
sociated with male gender and age (25–39-year-olds) and in low prevalence industries with males 
and nonmetropolitan workers. In high prevalence occupations, daily smoking was associated with 
males, female nonmetropolitan workers, and age 25–39 years and in low-moderate prevalence oc-
cupations with nonmetropolitan workers and negatively associated with females aged 14–24 years. 
In all models, increased odds of daily smoking were associated with low socioeconomic status and 
very high psychological distress.
Conclusions:  Low socioeconomic status and very high psychological distress were risk factors 
for daily smoking regardless of industry, occupation, or high preexisting smoking prevalence. 
Targeted, as well as universal, interventions are required for workplaces and workers with greatest 
smoking vulnerability and least smoking cessation progress.
Implications:  Specific strategies are warranted for identified industries, occupations, and sub-
groups with increased odds of daily tobacco smoking. Industries  and  occupations with low-
moderate smoking prevalence may confer workers some protection but are not without risk; some 
subgroups in these settings (eg, nonmetropolitan areas) had elevated daily smoking risk. Hence, 
the following are supported: (1) universal interventions directed at low socioeconomic workers 
and workers with very high psychological distress regardless of workplace; (2) interventions 
targeted at high prevalence industries; (3) cessation efforts targeted for young workers in high 
prevalence industries and occupations; and (4) focused interventions addressing specific needs of 
nonmetropolitan at-risk workers in low prevalence industries.
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Introduction

Tobacco use and exposure to secondhand smoke have substantial 
negative impacts on health and are leading preventable causes of 
death and disease.1,2 People who smoke tobacco long term live 10–11 
fewer years than those who have never smoked.3 Smoking is asso-
ciated with cancer, cardiovascular disease, and respiratory diseases, 
approximately one-in-ten deaths,1 and 9.3% of Australia’s total 
burden of disease.1 The workplace has been central to Australia’s 
smoke-free policies4 and provides a prime, if underutilized, location 
for prevention and intervention.

Achieving extensive smoke-free environments is described as 
one of the great success stories of tobacco control in Australia.5 
Correspondingly, general population smoking prevalence in 
Australia has declined markedly,6 although rates of decrease have 
slowed more recently. The workplace has played a pivotal role in the 
decline in smoking among employed people.6–10 Workplace smoke-
free policies have improved air quality, helped people quit smoking, 
reduced ill-health effects from smoking for both those who smoke 
and coworkers, reduced exposure to secondhand smoke, and re-
duced smoking initiation.11 Workplace cessation programs, coun-
seling, health promotion programs, access to health professionals, 
and assistance with cessation medication have contributed to im-
provements in worker health, increased productivity, and reduced 
workplace tobacco-related costs.11

However, decreases in smoking prevalence among workers 
have not been uniform. Variations in smoking prevalence among 
workers have also been observed in other countries,12–14 with di-
verse contributory sociodemographic and employment-related 
factors identified. The primary workplace activities and workers’ 
job roles are important determinants of health behavior, with 
substantial differences documented in smoking prevalence by oc-
cupation and industry.15 For instance, smoking prevalence in the 
construction industry has remained comparatively high,10,12 po-
tentially reflecting the universally male-dominated gender com-
position of that workforce10,16 with males traditionally more 
likely to smoke daily.7,8 Workplace location and setting are fur-
ther potential contributory factors. Worksites, such as those in 
the construction industry, are usually located outdoors and may 
be exempt from national or local laws regarding smoking in out-
door areas.4 Hence, there may be fewer constraints on smoking 
in such workplace settings.12 In general, a multitude of complex 
push–pull factors interact to influence smoking behaviors in the 
workplace. Drivers may include working-class cultures of defi-
ance, employer’s politics of control and suppression, and conse-
quent challenges to employer authority.17

Despite recent advances regarding occupational health 
and safety, some workers may still be negatively impacted by 
coworkers’ tobacco use. In 2016, tobacco-related illness  and  ill 
health contributed to 11.3 billion extra days of workplace ab-
senteeism and 2.0 billion days of presenteeism in Australia, at a 
cost of AU $5 billion.18 The total cost of lost productivity be-
cause of smoking has been estimated at AU $388 billion over the 
working life of the Australian population.19 These estimates ex-
clude costs from the loss of workers because of premature mor-
tality and are only associated with the user. People who refrain 
from smoking are also at risk of ill-health consequences derived 
from secondhand smoke exposure,1 with important policy impli-
cations for workers and workplaces.

Although tobacco smoking in Australia has declined signifi-
cantly over time,20 prevalence varies by population subgroups.2 

Smoking prevalence is generally higher among people with lower 
socioeconomic status (SES), income, occupational status, and edu-
cation.2,21,22 Prevalence is also higher among nonmetropolitan 
Australians.6 However, it is unclear how smoking declines are pre-
cisely dispersed among Australian workers and how they vary across 
industry, occupational, and demographic subgroups. It is also un-
clear why the prevalence of daily tobacco smoking differs between 
some industry and occupation groups, and whether the demographic 
profile of those who smoke tobacco differs between industries and 
occupations with high and low daily smoking prevalence.

The workplace plays an important contributory role in the up-
take and continuance of smoking.8 It has played a pivotal role in the 
implementation of behavior change strategies and smoking cessation 
policies, including the enforcement of smoke-free workplaces.9–12,23 
Hence, examining the changing patterns and prevalence of daily 
smoking by industry and occupation of employment is important. 
While there is strong evidence regarding the sociodemographic fac-
tors associated with smoking, there has been comparatively limited 
examination of the patterns and prevalence of daily smoking over 
time among Australian industries and occupations. The present 
study aimed to examine the following research questions:

	1.	 Which industries and occupations in Australia had high and low 
daily tobacco smoking prevalence?

	2.	 What was the change in prevalence of daily tobacco smoking by 
industry and occupation between 2007 and 2016?

	3.	 What demographic and mental health profiles (gender, age, occu-
pation, state, remoteness, SES, and psychological distress) were 
associated with daily tobacco smoking in high and low preva-
lence industries and occupations?

Materials and Methods

Data Source
Data from four nationally representative triennial National Drug 
Strategy Household Surveys (NDSHSs) were used (2007,24 2010,25 
2013,26 and 201627). The NDSHS is a cross-sectional survey of 
Australia’s general population. Questions assess respondents’ atti-
tudes, opinions, and behavior regarding tobacco, alcohol, and illicit 
drug use. Multistage stratified sampling techniques were used, with 
participation sought from one respondent per selected household 
after contact was established by survey staff. In 2010 and 2013, all 
responses were collected via self-complete “drop and collect” paper 
surveys; most participation was also via this mode in 2007 (85%) 
and 2016 (78%). In 2016, 22% of responses were via online survey, 
with all other participation (15% in 2007 and 0.3% in 2016) via 
computer-assisted telephone interview. Response rates ranged from 
49.1% to 51.1% across the four surveys.

Data were weighted (by household size, age, and gender within 
geographic strata) to be representative of the total Australian 
population,28 and daily smoking trends similar to other represen-
tative Australian data sources have been reported in the NDSHS 
over time.29 Detailed NDSHS methodology has been published 
elsewhere.28

Data from employed participants (≥14  years) across the four 
survey years were analyzed (n = 49 395; weighted N = 39 428 968). 
Of the pooled data, 23.9% was from 2007 (weighted N = 9 322 044), 
27.5% from 2010 (weighted N  =  9  665  418), 24.7% from 2013 
(weighted N  =  10  003  648), and 23.9% from 2016 (weighted 
N = 10 437 858).
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Measures
Participants who responded to the employment status question 
(“Which of the following best describes your main current employ-
ment status?”) that they were “self-employed” or “employed for 
wages, salary, or payment in kind” were included in the analysis. 
Question and response options were consistent for 2010–2016 but 
varied from 2007 (the term “main” was not included in the question, 
nor was the response option “self-employed”).

Smoking status was determined via the “summary of tobacco 
use” variable (TobSum) derived (by the survey custodians) from 
six questions (identically worded across survey years) that assessed 
respondent’s lifetime, past year, and frequency of tobacco product 
use. Tobacco products included cigarettes, cigars, pipes of tobacco, 
and other forms of tobacco that are smoked. The TobSum variable 
was used first to determine the proportion of people who smoked 
daily. “Daily smoking” data (as opposed to all people who smoke 
including occasionally) were used in this study as it is associated 
with greatest harm and presents greatest prevention challenges. 
Nonsmoked tobacco products were not included here as types of 
products asked about were not consistent over time and frequency 
of use was not assessed.

Industry of employment and occupation were determined based 
on open text responses to the questions: “What kind of industry, busi-
ness, or service is carried out by your main employer (or employer 
when you last worked)?” (worded as “What kind of industry, busi-
ness, or service is/was carried out by your main or last employer?” 

in 2007) and “What kind of work do you do (or did you do when 
you last worked)?” Industry was classified according to the 2006 
Australian and New Zealand Standards Industrial Classification 
(ANZSIC) into 19 industry groups (see Figure 1). All survey years 
used the 2006 ANZSIC, however, the version used varied. The ori-
ginal version was used in the 2007 NDSHS; the first revision (2008) 
was used in the 2010 and 2013 NDSHS; the second revision (2013) 
in the 2016 NDSHS. Variations to ANZSIC were minor for each 
revision.30

Occupation coding varied across survey years: the Australian 
Standard Classification of Occupations (ASCO) Second Edition was 
used to code occupations in 2007; the Australian and New Zealand 
Standard Classification of Occupations (ANZSCO) was used to 
code occupations from 2010. For confidentiality reasons, the lowest 
occupation level available in the NDSHS confidentialized unit re-
cord file (CURF) is the 2-digit “submajor level” (second highest level 
of a five-level hierarchy).27 For consistency across time, the 2007 
ASCO data were recoded to best match ANZSCO occupation data. 
Occupation was then recategorized into one of five groups: man-
agers (ANZSCO codes: 11–14), professionals (ANZSCO codes: 
21–27), trade workers (ANZSCO codes: 31–39), skilled workers 
(ANZSCO codes: 41–45, 51–59, and 71–74), and unskilled workers 
(ANZSCO codes: 61–63 and 81–89).

Demographic variables of interest were gender (male, fe-
male), age (14–24, 25–39, 40–59, ≥60), state of residence, remote-
ness (metropolitan [major city], nonmetropolitan [comprising all 
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Figure 1.  Daily tobacco (tobacco products included cigarettes, cigars, pipes of tobacco, and other forms of tobacco that are smoked) smoking prevalence by 
industry of employment: 2007 versus 2016. Data source: Australian Institute of Health and Welfare. National Drug Strategy Household Survey 2007 and 2016: 
Confidentialized unit record file. *Classification of each industry into one of three prevalence groups was based on their smoking prevalence estimate in 2007.
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regional and remote areas31]), and SES (low [first and second quin-
tile], high [third to fifth quintile]32). Kessler’s 10-item (K10) scale 
(eg, “In the past 4 weeks, about how often did you feel nervous”) 
was used to determine psychological distress level: low, score 
10–15; moderate, score 16–21; high, score 22–29; and very high, 
score 30–50.33,34 Across the four surveys, age, occupation, and psy-
chological distress were similarly worded. Gender questions varied 
over time: “Are you male or female?” (yes, no) was reworded in 
2016 to “What is your sex?” (male, female, other). For confidenti-
ality, 23 respondents selecting “other” in 2016 were excluded from 
the CURF datasets.27.

Analysis
Analyses used STATA (version IC 15).35 Data were pooled from four 
NDSHS surveys. Absolute person weights (available for each survey 
year) were used to weight responses to the Australian population. 
Frequency analyses and significance testing (p ≤ .05) explored differ-
ences in daily smoking prevalence over time for industry of employ-
ment, occupation, and across subgroups.

High daily smoking prevalence industries and occupations were 
those where at least 20% of employees smoked daily in 2007 (re-
ferred to hereon as high prevalence industries and high prevalence 
occupations). Low daily smoking prevalence industries were those 
where at most 15% of employees smoked daily in 2007 (referred to 
hereon as low prevalence industries); occupations where less than 
20% of employees smoked daily in 2007 were deemed to have low-
moderate prevalence (referred to hereon as low-moderate prevalence 
occupations). These cutoffs were applied to the 19 industry and 5 oc-
cupation groups to allow meaningful comparisons based on the ob-
served distributions in the data. The frequency analyses informed the 
multivariable logistic regression models performed. Demographic 
profiles were compared, and separate models run for workers who 
smoked daily in (1) high prevalence industries, (2) low prevalence 
industries, (3) high prevalence occupations, and (4) low-moderate 
prevalence occupations. The models adjusted for six demographic 
variables (including psychological distress) and examined their ef-
fects on daily smoking prevalence over time. The seventh variable 
was occupation for the industry models and industry (dichotomized 
to high and/or low prevalence industries) for the occupation models. 
Each individual demographic variable, their interaction with survey 
year, and two-way interaction between demographic variables were 
explored. Individual items significant at p ≤ .05 were included in the 
final multivariable models.

Final models for both high and low prevalence industries in-
cluded all seven demographic variables and survey year. There were 
no significant interactions included in the industry models. The final 
model for high prevalence occupations included six demographic 
variables (gender, industry, remoteness, state, SES, and psychological 
distress), survey year, and two interaction effects (age by industry, 
gender by remoteness); the final model for low-moderate prevalence 
occupations included six demographic variables (gender, industry, 
remoteness, state, SES, and psychological distress), survey year, and 
one interaction effect (age by gender).

Results

The sample comprised 55.7% men, 34.1% 25–39-year-olds, 31.4% 
New South Wales residents, 70.1% metropolitan residents, 66.9% 
high SES workers, and 70.6% workers with low psychological 

distress. Demographic profiles of industries and occupations by daily 
smoking prevalence are detailed in Supplementary Table S1.

Industry of Employment
Industries With High and Low Daily Smoking Prevalence
In 2007, daily smoking prevalence varied considerably across 
the 19 industry groups (Figure 1). Six industries recorded daily 
smoking prevalence levels of at least 20% in 2007 and were clas-
sified as high prevalence industries. Workers in Transport, Postal, 
and Warehousing (28.0%) had the highest daily smoking preva-
lence followed by Administration and Support Services (27.4%) and 
Accommodation and Food Services (25.8%).

Conversely, seven industries had daily smoking prevalence levels 
of at most 15% in 2007 and were classified as low prevalence in-
dustries. Workers in Education and Training (7.8%), Professional, 
Scientific, and Technical Services (11.2%), and Financial and 
Insurance Services (13.0%) had the lowest prevalence of daily 
smoking.

Change in Daily Smoking Prevalence by Industry
Daily smoking prevalence declined between 2007 and 2016 in all in-
dustries by 20.2%–77.0%, except Electricity, Gas, Water, and Waste 
Services (where prevalence increased 23.6% [2007: 16.3%; 2016: 
20.1%]). Greatest reduction in daily smoking prevalence occurred 
in industries where prevalence was initially low (eg, Financial and 
Insurance Services [2007: 13.0%; 2016: 3.0%; reduction of 77.0%]; 
Information Media and Telecommunications [2007: 14.0%; 2016: 
5.9%; reduction of 57.6%]; and Professional, Scientific, and Technical 
Services [2007: 11.2%; 2016: 5.9%; reduction of 49.2%]). Of the six 
industries with at least 20% daily smoking prevalence in 2007, Mining 
had the largest (45.4%) and Construction the smallest (21.1%) reduc-
tion in daily smoking between 2007 and 2016 (Figure 1).

Risk Factors for Daily Smoking by Industry
Seven of the eight variables included in the low prevalence industry 
and high prevalence industry models were found to be signifi-
cantly associated with daily smoking. Six of these variables were 
consistent in both models: survey, gender, state, SES, psychological 
distress, and occupation. In both high and low prevalence indus-
tries, odds of smoking on a daily basis were greater for workers 
who were male, with low SES, high levels of psychological distress, 
living in the Northern Territory, and whose occupation was either 
unskilled, skilled, or trade; there were also reduced odds in the 
multivariable model of daily smoking in later survey years (Table 
1). The strength of association between psychological distress and 
daily smoking differed between industry prevalence groups: odds 
of daily smoking among workers with very high levels of psycho-
logical distress (vs. those with low distress) were double in high 
prevalence industries (OR = 2.34, 95% CI = 1.67% to 3.28%) but 
triple in low prevalence industries (OR = 2.92, 95% CI = 2.05% 
to 4.14%) (Table 1).

The differences in the two models were that remoteness was a sig-
nificant factor in the low prevalence industry model, while age was 
significant in the high prevalence industry model. Nonmetropolitan 
workers in low prevalence industries had higher odds of daily 
smoking than metropolitan workers. Workers aged 25–39  years 
in high prevalence industries had significantly higher odds of daily 
smoking than workers aged at least 60 years (Table 1).
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Occupation Groups
Occupations With High and Low-Moderate Daily Smoking 
Prevalence
Across the five occupational groups, daily smoking prevalence in 
2007 varied (Figure 2). Three occupations were classified as high 
prevalence (≥20%) for daily smoking: unskilled (23.0%), trade 
(22.9%), and skilled (20.9%) workers. Professionals had the 
lowest prevalence of daily tobacco use (10.1%), followed by man-
agers (18.4%); these two occupation groups were classified as low-
moderate prevalence for daily smoking (Figure 2).

Change in Daily Smoking Prevalence by Occupation
Daily smoking prevalence declined across all occupations over time. 
Occupations with lowest prevalence in 2007 showed greatest re-
ductions by 2016. Between 2007 and 2016, professionals (lowest 
prevalence in 2007) reduced their prevalence by 45.6%, managers 
by 44.2%, skilled workers by 29.5%, trade workers by 28.8%, and 
unskilled workers (highest prevalence in 2007) by 23.2% (Figure 2).

Risk Factors for Daily Smoking by Occupation
In both occupation prevalence models, state, SES, psychological dis-
tress, and survey year were significantly associated with daily smoking; 
workers with low SES, very high levels of psychological distress, and 
living in the Northern Territory had increased odds of smoking daily. 
However, odds of smoking daily among workers with very high psy-
chological distress (vs. those with low psychological distress) were 
greater for those working in low-moderate prevalence occupations 
(OR = 3.49, 95% CI = 2.22% to 5.51%) than in high prevalence oc-
cupations (OR = 2.38, 95% CI = 1.79% to 3.17%) (Table 2).

Gender, industry, and remoteness were significantly associated 
with daily smoking in only one of the two occupation models. In 
the high prevalence occupation model, odds of smoking daily were 
higher for male workers, while in the low-moderate prevalence oc-
cupation model, odds of daily smoking were greater among high 
prevalence industry workers and nonmetropolitan workers.

There were significant interaction effects which varied between 
high and low-moderate prevalence occupation groups. The high 
prevalence occupation model found interaction effects for industry 
by age and gender by remoteness (significant for females only). High 
prevalence industry workers’ odds of daily smoking increased by 31% 
among workers aged 14–24 years (OR = 1.31, 95% CI = 1.01% to 
1.70%), 107% among workers aged 25–39 years (OR = 2.07, 95% 
CI = 1.65% to 2.59%), and 71% among workers aged 40–59 years 
(OR  =  1.71, 95% CI  =  1.38% to 2.13%) compared to workers 
aged at least 60 years (Table 2). Low prevalence industry workers’ 
odds of daily smoking were 31% higher among both 25–39-year-
old (OR = 1.31, 95% CI = 1.02% to 1.70%) and 40–59-year-old 
workers (OR = 1.31, 95% CI = 1.03% to 1.67%) but similar for 
14–24-year-old workers (OR = 0.97, 95% CI = 0.64% to 1.48%) 
compared to workers aged at least 60 years; nonmetropolitan female 
workers had greater odds of daily smoking compared to metropol-
itan female workers (OR = 1.24, 95% CI = 1.08% to 1.43%). The 
low-moderate prevalence occupation model found one interaction 
effect for daily smoking: gender by age. The odds of 14–24-year-old 
female workers smoking daily decreased by 53% (OR = 0.47, 95% 
CI = 0.27% to 0.82%) compared to female workers aged at least 

Table 1.  Daily Tobaccoa Smoking Risk Factors for Industries With 
High and Low Daily Smoking Prevalenceb

Risk factor

High prevalence Low prevalence

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

Survey year*** ,††† 0.95 (0.93, 0.96) 0.93 (0.91, 0.94)
Gender** ,††   
Females 0.85 (0.76, 0.95) 0.85 (0.75, 0.95)
Age group***   
14–24 1.27 (1.00, 1.62) 0.80 (0.58, 1.12)
25–39 1.90 (1.55, 2.33) 1.05 (0.87, 1.27)
40–59 1.63 (1.34, 1.99) 1.10 (0.92, 1.32)
State*** ,††   
Victoria 0.99 (0.85, 1.16) 1.01 (0.87, 1.18)
Queensland 1.02 (0.87, 1.19) 1.05 (0.89, 1.24)
Western Australia 0.79 (0.65, 0.96) 0.96 (0.78, 1.17)
South Australia 0.84 (0.69, 1.03) 0.87 (0.71, 1.07)
Tasmania 1.02 (0.77, 1.35) 0.88 (0.68, 1.13)
Australian Capital Territory 1.30 (0.94, 1.79) 1.00 (0.79, 1.27)
Northern Territory 1.44 (1.14, 1.83) 1.50 (1.19, 1.89)
Remoteness†††   
Nonmetropolitan 1.06 (0.94, 1.20) 1.28 (1.12, 1.46)
SESc,*** ,†††   
High 0.66 (0.59, 0.74) 0.60 (0.53, 0.68)
Psychological distressd,*** ,†††   
Moderate 1.26 (1.10, 1.44) 1.56 (1.37, 1.79)
High 1.78 (1.48, 2.14) 2.02 (1.65, 2.47)
Very high 2.34 (1.67, 3.28) 2.92 (2.05, 4.14)
Occupatione,*** ,†††   
High prevalence 1.67 (1.45, 1.92) 2.01 (1.80, 2.25)

Reference category: male gender, ≥60  years age group, New South Wales 
state, metropolitan area, low SES, low psychological distress, and low-
moderate prevalence occupation. CI = confidence interval, OR = odds ratio, 
SES  =  socioeconomic status. Significant differences for high daily smoking 
prevalence groups = **p < .01, and ***p < .001. Significant differences for 
low daily smoking prevalence groups =  ††p < .01, and †††p < .001. Data source: 
Australian Institute of Health and Welfare. National Drug Strategy Household 
Survey 2007, 2010, 2013, and 2016: Confidentialized unit record file.
aTobacco products included cigarettes, cigars, pipes of tobacco, and other 
forms of tobacco that are smoked.
bIndustries were classified as having high or low daily smoking prevalence 
if ≥20% or ≤15%, of the workforce smoked tobacco daily in 2007, respect-
ively. Six industries were classified as having high daily smoking prevalence 
(Transport, Postal, and Warehousing; Administrative and Support Services; 
Accommodation and Food Services; Manufacturing; Construction; and 
Mining) and seven industries as having low daily smoking prevalence (Public 
Administration and Safety; Health Care and Social Assistance; Rental, Hiring, 
and Real Estate Services; Information Media and Telecommunications; 
Financial and Insurance Services; Professional, Scientific, and Technical 
Services; and Education and Training).
cSES dichotomized as low (first and second quintile) and high (third to fifth 
quintile).
dPsychological distress: low (10–15), moderate (16–21), high (22–29), and 
very high (30–50).
eOccupations were classified as high or low-moderate daily smoking preva-
lence occupations if ≥20% or <20% of the workforce smoked tobacco daily 
in 2007, respectively. Three occupation groups were classified as having high 
daily smoking prevalence (Trade workers, Skilled workers, and Unskilled 
workers) and two occupations as having low-moderate daily smoking preva-
lence (Managers and Professionals).
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60 years. There was no significant gender by age group interaction 
effect on daily smoking for males.

Discussion

This study presents comprehensive findings on Australian workers’ 
daily tobacco smoking prevalence from 2007 to 2016 by industry 
and occupational groups. Consistent with decreasing trends for daily 
smoking in Australia and overseas,7–9,12 prevalence declined between 
2007 and 2016 across nearly all industry and occupation groups. 
However, the rate of daily smoking decline varied greatly by occupa-
tion and industry groups. Importantly, largest decreases in smoking 
prevalence occurred in workplace settings where prevalence was al-
ready low. That is, greatest improvements in smoking were achieved 
in workplace environments already performing well in smoking ces-
sation. This finding has important implications for future policy and 
intervention directions.

Workers with greater odds of daily smoking, regardless of oc-
cupation and industry, were those who had low SES, very high 
levels of psychological distress, and were from the Northern 
Territory (an outlier jurisdiction for numerous health-related 
outcomes). Odds of daily smoking were also consistently greater 
for males, and trade, skilled or unskilled workers, across both 
high and low prevalence industry groups. However, other risk 
factors associated with daily smoking were unique to some in-
dustry or occupation groups or subgroups. For instance, workers 
aged 25–39 years appear to be more vulnerable to smoking pres-
sures and resistant to cessation measures, if they worked in in-
dustries with high daily smoking prevalence overall.6 In such 
instances, workplace cultural norms may play an important role 

in maintaining smoking behaviors.36 Health-promoting workplace 
cultural norms also have potential to shape individual behavior 
change, including smoking cessation,37 and warrant further atten-
tion at the organizational level.

Although various workplace smoke-free policies and cessation 
programs have been pivotal in reducing smoking, the current find-
ings highlight areas that require more concerted effort and poten-
tially different approaches. Moreover, these findings underscore the 
need to direct attention to particular industries and occupational 
groups where base levels of smoking are high and where smaller de-
creases in smoking cessation have been achieved over time. These are 
the workplaces with greatest difficulty in decreasing daily smoking 
prevalence and where explicit attention is required to redress health 
inequities.38

In a more targeted approach, the working environment may 
be able to provide increasingly nuanced approaches to prevention, 
intervention, and tobacco control. While acknowledging the import-
ance of universal approaches to health issues in general and tobacco 
cessation in particular, the evidence here supports a case for both 
targeted39 and universal interventions40,41 and for application of pro-
portionate universalism.38

The current findings identified subgroups of workers with in-
creased odds of smoking daily within specific industry and occupa-
tion groups, indicating scope for specific workplaces to strengthen 
their policies, prevention, and intervention programs to match the 
needs of workers most at-risk. Workplace alcohol and drug pol-
icies have demonstrated efficacy.42 Potential options include incen-
tive schemes for those who previously or never smoked, discounted 
pharmacotherapy, enhanced cessation counseling, or technology-
assisted efforts (ie, smart phone apps).43
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Figure 2.  Daily tobacco (tobacco products included cigarettes, cigars, pipes of tobacco, and other forms of tobacco that are smoked) smoking prevalence by 
occupation: 2007 versus 2016. Data source: Australian Institute of Health and Welfare. National Drug Strategy Household Survey 2007 and 2016: Confidentialized 
unit record file. *Classification of each occupation into one of three prevalence groups was based on their smoking prevalence estimate in 2007.
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At the individual level, workers with high psychological distress 
showed most variation in smoking prevalence across diverse set-
tings: for instance, workers with very high psychological distress 
were twice as likely to smoke daily if they worked in an industry 
where smoking was generally high. Even more notably, workers 
with very high psychological distress, in industries where smoking 
levels were generally low, were three times more likely to smoke 
daily. Similarly, workers with very high psychological distress in 
low-moderate prevalence occupations were also more likely to 
smoke daily, particularly in the occupations with low daily smoking 

prevalence. This counter-intuitive finding underscores the import-
ance of targeting not just industries with high smoking prevalence 
but to also focus on vulnerable workers in less obvious settings. 
Moreover, the relationship between smoking and mental health and 
the application of effective workplace mental health programs war-
rants priority attention,44 particularly given associated economic 
incentives.45

Consistent with previous findings,7,8 males were more likely 
to smoke daily regardless of whether they worked in high or low 
smoking prevalence industries or in a high prevalence occupation. 

Table 2.  Daily Tobaccoa Smoking Risk Factors for Occupations With High and Low-Moderate Daily Smoking Prevalenceb

Risk factor

High prevalence Low-moderate prevalence

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

Survey year*** ,† 0.95 (0.93, 0.96) 0.92 (0.90, 0.94)
Gender***   
Female 0.78 (0.69, 0.89) 0.99 (0.65, 1.51)
Gender × Age†† NA Male Female
14–24  1.22 (0.72, 2.08) 0.47 (0.27, 0.82)
25–39  1.00 (0.73, 1.38) 0.78 (0.55, 1.11)
40–59  0.98 (0.72, 1.32) 1.02 (0.73, 1.43)
Industryc,†††  
High prevalence 1.25 (0.92, 1.70) 2.18 (1.87, 2.55)
Industry × Age* Low High NA
14–24 0.97 (0.64, 1.48) 1.31 (1.01, 1.70)  
25–39 1.31 (1.02, 1.70) 2.07 (1.65, 2.59)  
40–59 1.31 (1.03, 1.67) 1.71 (1.38, 2.13)  
Remoteness††   
Nonmetropolitan 1.01 (0.88, 1.17) 1.29 (1.08, 1.55)
Gender × Remoteness* Male Female NA
Nonmetropolitan 1.01 (0.88, 1.17) 1.24 (1.08, 1.43)  
State*** ,††   
Victoria 1.03 (0.90, 1.17) 0.93 (0.77, 1.13)
Queensland 1.09 (0.95, 1.25) 0.86 (0.70, 1.06)
Western Australia 0.84 (0.70, 0.99) 0.90 (0.71, 1.16)
South Australia 0.90 (0.75, 1.08) 0.72 (0.55, 0.95)
Tasmania 1.00 (0.80, 1.27) 0.84 (0.58, 1.22)
Australian Capital Territory 1.10 (0.88, 1.38) 1.00 (0.75, 1.35)
Northern Territory 1.47 (1.20, 1.79) 1.50 (1.11, 2.02)
SESd,*** ,†††   
Low 1.54 (1.39, 1.70) 1.71 (1.45, 2.01)
Psychological distresse,*** ,†††  
Moderate 1.35 (1.20, 1.52) 1.49 (1.26, 1.76)
High 1.74 (1.48, 2.04) 2.36 (1.83, 3.04)
Very high 2.38 (1.79, 3.17) 3.49 (2.22, 5.51)

Reference category: male gender, ≥60 years age group, New South Wales state, metropolitan area, low SES, low psychological distress, and low prevalence industry. 
CI = confidence interval, NA = interaction term not included in final multivariable model for occupation group, OR = odds ratio, SES = socioeconomic status. 
Significant differences for high daily smoking prevalence groups = *p < .05, and ***p < .001. Significant differences for low-moderate daily smoking prevalence 
groups =  †p < .05, ††p < .01, and †††p < .001. Data source: Australian Institute of Health and Welfare. National Drug Strategy Household Survey 2007, 2010, 2013, 
and 2016: Confidentialized unit record file.
aTobacco products included cigarettes, cigars, pipes of tobacco, and other forms of tobacco that are smoked.
bOccupations were classified as having high or low-moderate daily smoking prevalence if ≥20% or <20% of the workforce smoked tobacco daily in 2007, respect-
ively. Three occupation groups were classified as having high daily smoking prevalence (Trade workers, Skilled workers, and Unskilled workers) and two occupa-
tions as having low-moderate daily smoking prevalence (Managers and Professionals).
cIndustries were classified as having high or low daily smoking prevalence if ≥20% or ≤15%, of the workforce smoked tobacco daily in 2007, respectively. Six in-
dustries were classified as having high daily smoking prevalence (Transport, Postal, and Warehousing; Administrative and Support Services; Accommodation and 
Food Services; Manufacturing; Construction; and Mining) and seven industries were classified as having low daily smoking prevalence (Public Administration and 
Safety; Health Care and Social Assistance; Rental, Hiring, and Real Estate Services; Information Media and Telecommunications; Financial and Insurance Services; 
Professional, Scientific, and Technical Services; and Education and Training).
dSES dichotomized as low (first and second quintile) and high (third to fifth quintile).
ePsychological distress: low (10–15), moderate (16–21), high (22–29), and very high (30–50).
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While efforts targeting male workers are of paramount importance, 
the present study also found specific subgroups of female workers 
to have greater daily smoking odds. In several instances, workers 
in nonmetropolitan locations were also at greater risk of daily 
smoking, highlighting the complex issues surrounding health dispar-
ities for rural populations.46 Workforce smoking prevention and ces-
sation programs within specific settings need to reflect the gender of 
the workforce, the context in which they are located, and be tailored 
accordingly. For example, community intervention programs that 
address cultural norms of smoking may be particularly effective for 
rural and lower SES areas.47

Strengths and Limitations
A strength of the study is the use of regression modeling which 
accounted for multiple interaction effects and identified main 
factors contributing to daily smoking after adjustment. The re-
gression models were informed by frequency analysis of daily to-
bacco smoking by industry and occupation, which also enabled 
risk factors to be identified separately for workers from work-
place groups with high and low daily smoking prevalence. This 
approach has potential to identify factors unique to occupational 
or industrial groups at elevated risk and to inform workplaces 
about risk factors of greatest salience for targeted policies and 
programs.

Study limitations include use of self-reported data, where re-
spondents may unreliably report their smoking status and/or fre-
quency of use.48 Sampling bias may have occurred such that daily 
smoking prevalence was underestimated, as particular subgroups 
(which may have higher daily tobacco use; eg, people living in mo-
tels and hostels or experiencing homelessness) were excluded from 
the NDSHS. Tobacco-related poor health may have also resulted in 
nonparticipation. Workers in transient settings are also less likely to 
participate in household surveys internationally,49 and such workers 
may also have different patterns of tobacco use than those employed 
in more traditional occupations and industries.

Further, reasons behind the anomalous increase in daily smoking 
prevalence between 2007 and 2016 for the moderate prevalence in-
dustry Electricity, Gas, Water, and Waste Services, despite decreasing 
prevalence for all other industries, remain unclear. Future analyses 
may explore risk factors associated with smoking in individual in-
dustries, particularly those with least cessation progress. Beyond the 
current cross-sectional data, future research would benefit from lon-
gitudinal studies that observe individual changes across industries 
and occupations and by ethnic backgrounds. Studies that explore 
patterns, prevalence, and predictors of all forms of tobacco use are 
also required, given the present study’s limited focus on tobacco 
products that were only smoked.

Conclusion

Decreases in daily tobacco smoking among workers were found 
in most industries across a 10-year period. Select workforce sub-
groups remain at greater risk of daily smoking and its associated 
harms. Despite the implementation of effective tobacco use policies, 
programs, and campaigns, which have been central to reducing to-
bacco use among employed Australians, these workforce subgroups 
require more targeted prevention and intervention strategies to 
achieve higher cessation levels. This will foster improvements in 
workers’ health and generate substantial savings to the economies of 
individual workplaces and Australia nationally.

Supplementary Material
A Contributorship Form detailing each author’s specific involvement with this 
content, as well as any supplementary data, are available online at https://
academic.oup.com/ntr.

Funding
This work was supported by funding from the Australian Government 
Department of Health.

Declaration of Interests
None declared.

Data Availability
The NDSHS data are collected and disseminated by the Australian Institute 
of Health and Welfare, with access provided via the Australian Data Archive 
(2007–2016 data available at doi:10.4225/87/T7FITH, doi:10.4225/87/
VTUV4C, doi:10.4225/87/USGEQS, and doi:10.4225/87/JUDY2Y).

Authors’ Contributions
Alice McEntee: methodology (equal), visualization (lead), and writing—ori-
ginal draft (lead). Susan Kim: methodology (equal), formal analysis (lead), 
visualization (supporting), and writing—review and editing (supporting). 
Nathan Harrison: methodology (supporting) and writing—review and editing 
(supporting). Janine Chapman: conceptualization (supporting), methodology 
(equal), and writing—review and editing (supporting). Ann Roche: conceptu-
alization (lead), methodology (equal), supervision (lead), and writing—review 
and editing (lead).

References
	1.	 Australian Institute of Health and Welfare. Burden of Tobacco Use in 

Australia: Australian Burden of Disease Study 2015. Canberra, Australia: 
AIHW; 2019.

	2.	 Reid  JL, Hammond  D, Boudreau  C, Fong  GT, Siahpush  M; ITC 
Collaboration. Socioeconomic disparities in quit intentions, quit attempts, 
and smoking abstinence among smokers in four western countries: find-
ings from the International Tobacco Control Four Country Survey. 
Nicotine Tob Res. 2010;12(suppl):S20–S33.

	3.	 Banks E, Joshy G, Weber MF, et al. Tobacco smoking and all-cause mor-
tality in a large Australian cohort study: findings from a mature epidemic 
with current low smoking prevalence. BMC Med. 2015;13:38.

	4.	 Greenhalgh E, Scollo M, Winstanley M. Tobacco in Australia: Facts and 
Issues. Melbourne, Australia: Cancer Council Victoria; 2020.

	5.	 Brooks  A, Buchanan  T, Oakes  W. Smoke-free environments: current 
status and remaining challenges in Australia. Public Health Res Pract. 
2020;30(3):e3032022.

	6.	 Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2019: Online Data Tables. Canberra, Australia: AIHW; 
2020.

	7.	 Smith D, Leggat P. Australian tobacco smoking rates by occupation: re-
sults from three national surveys conducted between 1989 and 2001. Arch 
Public Health. 2008;66(3):125–136.

	8.	 Smith DR. Tobacco smoking by occupation in Australia and the United 
States: a review of national surveys conducted between 1970 and 2005. 
Ind Health. 2008;46(1):77–89.

	9.	 Chapman  S, Borland  R, Scollo  M, Brownson  RC, Dominello  A, 
Woodward S. The impact of smoke-free workplaces on declining cigar-
ette consumption in Australia and the United States. Am J Public Health. 
1999;89(7):1018–1023.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article/doi/10.1093/ntr/ntab126/6299284 by Flinders U

niversity user on 06 Septem
ber 2021

https://academic.oup.com/ntr
https://academic.oup.com/ntr


9Nicotine & Tobacco Research, 2021, Vol. XX, No. XX

	10.	Ham  DC, Przybeck  T, Strickland  JR, Luke  DA, Bierut  LJ, Evanoff  BA. 
Occupation and workplace policies predict smoking behaviors: analysis of 
national data from the current population survey. J Occup Environ Med. 
2011;53(11):1337–1345.

	11.	National Institute for Occupational Safety and Health. Current 
Intelligence Bulletin 67: Promoting Health and Preventing Disease and 
Injury Through Workplace Tobacco Policies. U.S. Department of Health 
and Human Services; 2015.

	12.	Syamlal  G, King  BA, Mazurek  JM. Workplace smoke-free policies 
and cessation programs among U.S.  working adults. Am J Prev Med. 
2019;56(4):548–562.

	13.	Cunradi CB, Moore RS, Battle RS. Prevalence and correlates of current 
and former smoking among urban transit workers. Saf Health Work. 
2017;8(4):402–406.

	14.	Huang YT, Ho PS, Jou YY, Wu CY, Wang YW, Yang YH. Determining high 
prevalence of betel-quid chewing and cigarette smoking by occupation 
using the Taiwan National Health Interview Survey. Subst Use Misuse. 
2020;55(9):1472–1482.

	15.	Syamlal  G, Mazurek  JM, Hendricks  SA, Jamal  A. Cigarette smoking 
trends among U.S.  working adult by industry and occupation: findings 
from the 2004–2012 National Health Interview Survey. Nicotine Tob Res. 
2015;17(5):599–606.

	16.	Roche  AM, Lee  NK, Battams  S, Fischer  JA, Cameron  J, McEntee  A. 
Alcohol use among workers in male-dominated industries: a systematic 
review of risk factors. Saf Sci. 2015;78:124–141.

	17.	Wood G. Clearing the Air: The Rise and Fall of Smoking in the Workplace. 
1st ed. New York: Cornell University Press; 2016.

	18.	Pidd K, Roche A, Chapman J, McEntee A, Tait RJ, Whetton S. Chapter 
7: workplace—costs of absenteeism & presenteeism. In: Identifying the 
Social Costs of Tobacco Use to Australia in 2015/16. Perth, WA, Australia: 
National Drug Research Institute; 2019:74–79.

	19.	Owen  AJ, Maulida  SB, Zomer  E, Liew  D. Productivity burden of 
smoking in Australia: a life table modelling study. Tob Control. 
2019;28(3):297–304.

	20.	Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2016: Online Data Tables. Canberra, Australia: 
AIHW; 2017.

	21.	Wang  Q, Shen  JJ, Sotero  M, Li  CA, Hou  Z. Income, occupation and 
education: are they related to smoking behaviors in China? PLoS One. 
2018;13(2):e0192571.

	22.	Purcell  K. Evidence Review: Addressing the Social Determinants of 
Inequities in Tobacco Use. Victoria, Australia: Victorian Health Promotion 
Foundation; 2015.

	23.	Fichtenberg CM, Glantz SA. Effect of smoke-free workplaces on smoking 
behaviour: systematic review. BMJ. 2002;325(7357):188.

	24.	Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2007: Confidentialised Unit Record File. Canberra, 
Australia: Available from the Australian Data Archive; 2008. 
doi:10.4225/87/T7FITH.

	25.	Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2010: Confidentialised Unit Record File. Canberra, 
Australia: Available from the Australian Data Archive; 2011. 
doi:10.4225/87/VTUV4C.

	26.	Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2013: Confidentialised Unit Record File. Canberra, 
Australia: Available from the Australian Data Archive; 2014. 
doi:10.4225/87/USGEQS.

	27.	Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2016: Confidentialised Unit Record File. Canberra, 
Australia: Available from the Australian Data Archive; 2017. 
doi:10.4225/87/JUDY2Y.

	28.	Australian Institute of Health and Welfare. National Drug Strategy 
Household Survey 2016: Detailed Findings. Canberra, Australia: 
Government of Australia; 2017.

	29.	Australian Institute of Health and Welfare. Risk Factors to Health. 
Canberra, Australia: AIHW; 2017.

	30.	Australian Bureau of Statistics. Australian and New Zealand Standard 
Industrial Classification (ANZSIC) 2006 (Revision 2.0). Canberra, 
Australia: ABS; 2013.

	31.	ABS. Census of Population and Housing: Socio-Economic Indexes for 
Areas (SEIFA), 2011. Canberra, Australia: Australian Bureau of Statistics; 
2013.

	32.	Australian Bureau of Statistics. Census of Population and Housing: 
Socio-Economic Indexes for Areas (SEIFA), Australia, 2011. Cat. No. 
2033.0.55.001. Canberra, Australia: Australian Bureau of Statistics; 2013.

	33.	Kessler RC, Barker PR, Colpe LJ, et al. Screening for serious mental illness 
in the general population. Arch Gen Psychiatry. 2003;60(2):184–189.

	34.	Australian Bureau of Statistics. Information Paper: Use of the Kessler 
Psychological Distress Scale in ABS Health Surveys, Australia, 2007–08. 
Cat. No. 4817.0.55.001. Canberra, Australia: Australian Bureau of 
Statistics; 2012.

	35.	Stata Statistical Software: Release 15 [Computer Program]. College 
Station, TX: StataCorp LLC; 2017.

	36.	Pidd K, Roche A. Changing workplace cultures: an integrated model 
for the prevention and treatment of alcohol-related problems. 
In: Moore  D, Dietze  P, eds. Drugs and Public Health: Australian 
Perspectives on Policy and Practice. Melbourne, Australia: Oxford 
University Press; 2008.

	37.	Goetzel RZ, Henke RM, Tabrizi M, et al. Do workplace health promotion 
(wellness) programs work? J Occup Environ Med. 2014;56(9):927–934.

	38.	Carey G, Crammond B, De Leeuw E. Towards health equity: a framework 
for the application of proportionate universalism. Int J Equity Health. 
2015;14:81.

	39.	Bader P, Travis HE, Skinner HA. Knowledge synthesis of smoking cessa-
tion among employed and unemployed young adults. Am J Public Health. 
2007;97(8):1434–1443.

	40.	Dodge KA. Annual research review: universal and targeted strategies for 
assigning interventions to achieve population impact. J Child Psychol 
Psychiatry. 2020;61(3):255–267.

	41.	National Collaborating Centre for Determinants of Health. Let’s Talk: 
Universal and Targeted Approaches to Health Equity. Antigonish, NS, 
Canada: National Collaborating Centre for Determinants of Health, St. 
Francis Xavier University; 2013.

	42.	Pidd K, Kostadinov V, Roche A. Do workplace policies work? An exam-
ination of the relationship between alcohol and other drug policies and 
workers’ substance use. Int J Drug Policy. 2016;28:48–54.

	43.	White  S, McCaffrey  N, Scollo  M. Tobacco dependence treatment in 
Australia—an untapped opportunity for reducing the smoking burden. 
Public Health Res Pract. 2020;30(3):e3032020.

	44.	Wan  Mohd  Yunus  WMA, Musiat  P, Brown  JSL. Systematic review of 
universal and targeted workplace interventions for depression. Occup 
Environ Med. 2018;75(1):66–75.

	45.	de Oliveira C, Cho E, Kavelaars R, Jamieson M, Bao B, Rehm J. Economic 
analyses of mental health and substance use interventions in the work-
place: a systematic literature review and narrative synthesis. Lancet 
Psychiatry. 2020;7(10):893–910.

	46.	Ibragimov U, Young AM, Cooper HLF. Understanding rural risk environ-
ments for drug-related harms: progress, challenges, and steps forward. Int 
J Drug Policy. 2020;85:102926.

	47.	Tall JA, Brew BK, Saurman E, Jones TC. Implementing an anti-smoking 
program in rural–remote communities: challenges and strategies. Rural 
Remote Health. 2015;15(4):3516.

	48.	Connor Gorber S, Schofield-Hurwitz S, Hardt J, Levasseur G, Tremblay M. 
The accuracy of self-reported smoking: a systematic review of the relation-
ship between self-reported and cotinine-assessed smoking status. Nicotine 
Tob Res. 2009;11(1):12–24.

	49.	Desiere  S, Costa  V. Employment Data in Household Surveys: Taking 
Stock, Looking Ahead. Washington, DC: The World Bank; 2019.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article/doi/10.1093/ntr/ntab126/6299284 by Flinders U

niversity user on 06 Septem
ber 2021

https://doi.org/10.4225/87/T7FITH
https://doi.org/10.4225/87/VTUV4C
https://doi.org/10.4225/87/USGEQS
https://doi.org/10.4225/87/JUDY2Y

