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ABSTRACT
Issue Addressed: Smoking during pregnancy poses serious health risks for mother and baby. Addressing smoking among preg-
nant Aboriginal and Torres Strait Islander women is an Australian national priority. This study aimed to understand the geo-
graphical variation in rates of not smoking during pregnancy among Aboriginal and Torres Strait Islander women.
Methods: Data from the National Perinatal Data Collection were obtained for all births in Australia recorded between 2014 
and 2017 to women aged 18 and over who were recorded as Aboriginal and/or Torres Strait Islander. Sociodemographic charac-
teristics were obtained from national data for each of the 340 included geographic areas of residence (SA3). The characteristics 
associated with not smoking in the first 20 weeks of pregnancy were explored with conditional autoregressive spatial regression 
modelling.
Results: Over half (56%) of the 49 341 women included in the dataset reported they did not smoke in the first 20 weeks of preg-
nancy. The prevalence of not smoking ranged from 39% to 86% across geographic areas. Not smoking was highest in areas with 
higher median age, lower levels of socio-economic disadvantage and increased participation in employment.
Conclusions: Not smoking during the first 20 weeks of pregnancy among Aboriginal and Torres Strait Islander women was 
strongly associated with area-level socioeconomic disadvantage driven primarily by the level of employment in the area.
So What? Targeted public health strategies that focus on areas identified as having high rates of maternal smoking and on im-
proving employment opportunities and addressing socioeconomic disadvantage could contribute to a reduction in smoking rates.

1   |   Introduction

Smoking during pregnancy is the most significant modifiable 
cause of adverse pregnancy outcomes for both mother and child [1].  

Maternal smoking is a significant risk factor for pre-term and 
low birth weight and neonatal mortality [2–4]. Other impacts 
are lifelong and include increased risk of neurological and de-
velopmental disorders including attention-deficit/hyperactivity 
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disorder and learning disabilities, asthma, and an increased 
likelihood of smoking initiation in adulthood [2, 5].

In Australia, the proportion of Aboriginal and Torres Strait 
Islander women reporting not smoking during pregnancy has 
increased over the last decade, from 49.3% in 2011 to 58.7% in 
2022 [6]. Although this progress is encouraging, continued ef-
forts are needed to further support smoke-free pregnancies and 
improve maternal and child health outcomes. As such, reducing 
smoking among Aboriginal and Torres Strait Islander women 
remains a national priority under the Closing the Gap agree-
ments [7].

In Australia and globally, Indigenous populations are dispropor-
tionately represented among populations with higher smoking 
prevalence and are more likely to be impacted by the social and 
structural determinants of smoking [8]. These factors include 
employment, education, access to health care and support, psy-
chological distress and discrimination [9]. High rates of smoking 
are directly linked to colonisation, forced assimilation and sys-
temic inequalities, and the targeted introduction of tobacco into 
Indigenous communities [10].

Research has shown that most Aboriginal and Torres Strait 
Islander people who smoke want to quit and there are efforts un-
derway to develop culturally safe, acceptable and effective strat-
egies to address smoking [11]. Although there is limited evidence 
for tobacco control strategies that are effective with Aboriginal 
and Torres Strait Islander women [12] there are some strategies 
that show promise including counselling and support delivered 
by an Aboriginal woman or Aboriginal Health Worker, includ-
ing the woman's partner and other adults in supporting quit at-
tempts and the provision of free nicotine replacement therapy. 
These strategies have been shown to be acceptable and feasi-
ble in a range of settings [13–15]. In addition, there is ongoing 
work examining the effectiveness of group-based cessation ap-
proaches delivered in Aboriginal Community Controlled Health 
Services [16, 17].

Data provided in the Child and Maternal Health web report 
[18] found that during 2014–2016, rates of not smoking during 
pregnancy by Aboriginal and Torres Strait Islander women 
varied across local geographical areas, ranging from 44% in 
North West Victoria (VIC) to 73% in Gold Coast, Queensland 
(QLD). Australia's vast and diverse landscape creates unique 
challenges for healthcare access during pregnancy and dispro-
portionately impacts rural and remote communities [19, 20]. 
There is a need for further exploration of differences in smok-
ing by geographical location, and what might be driving these 
differences to inform the targeted provision of smoking pre-
vention and cessation services. To address this gap, the cur-
rent study aims to examine the sociodemographic factors 
associated with geographical variation in rates of not smok-
ing during pregnancy among Aboriginal and Torres Strait 
Islander women and identify areas of high and low rates of 
not smoking.

In line with the Lowitja Institute's guidance on strengths-based 
reporting [21], this study adopted a strengths-based approach 
that goes beyond simply reversing deficit-based narratives, in-
stead actively centring the strengths, culture, diversity and 

rights of Aboriginal and Torres Strait Islander people in both 
framing and interpretation.

2   |   Methods

2.1   |   Aboriginal and Torres Strait Islander 
Governance and Research Team Positionality

We recognise that the lived experience and worldviews of the 
research team influence the design and interpretation of the 
study. SE (Noongar) and JB (non-Indigenous) conceptualised  
the study as part of a National Health and Medical Research 
Centre for Research Excellence Grant focused on Aboriginal 
Child and Adolescent Health. The research team comprised 
Aboriginal and Torres Strait Islander researchers with lived ex-
perience (SE, BD (Dungutti/Biripi), JR (Gamilaraay)), specialists 
in Aboriginal health services research (SE, BD, JR, JB), health 
behaviour scientists (JB, EC, KF, RH) and data scientists (MC, 
EC). An Aboriginal and Torres Strait Islander Reference Group 
was established to oversee the research process, provide advice 
on the study design and support the interpretation of findings. 
The group ensured the research was conducted in accordance 
with core values for ethical research with Aboriginal and Torres 
Strait Islander peoples including spirit and integrity, reciproc-
ity, respect, equity, responsibility and cultural continuity [22]. 
The group consisted of five Aboriginal members (SE, BD, JR, 
Nicole Turner (Kamilaroi) and Steve Blunden (Dunghutti)) with 
expertise in Aboriginal health research, policy development and 
evaluation and health care delivery.

2.2   |   Ethics Approvals

Ethics approvals were obtained from the Aboriginal Health 
and Medical Research Council (1588/19), Aboriginal Health 
Research Ethics Committee SA (04-19-853), ACT Health 
Human Research Ethics Committee (2019.ETH.00231), Human 
Research Ethics Committee of Northern Territory Health and 
Menzies School of Health Research (2019-3580), QLD Public 
Health Act (EO2020/1/1134), SA Health HREC, University of 
Newcastle’s Human Research Ethics Committee (H-2019-0414), 
and the Australian Institute of Health and Welfare Ethics 
Committee (EO2020/1/1134). The research was conducted in 
line with the National Health and Medical Research Council's 
Guidelines for ethical conduct in Aboriginal and Torres Strait 
Islander health research [22], the Aboriginal Health and Medical 
Research Council's ethical guidelines: key principles (2020) V2.0 
[23] and the international CONSIDER statement [24].

2.3   |   Study Design

Secondary analysis of data from the National Perinatal Data 
Collection (NPDC) for the period 2014–2017.

2.4   |   Data Source

The NPDC is a large, comprehensive set of data on preg-
nancy and childbirth in Australia that is collected using a 
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population-based surveillance system. The cross-sectional 
dataset consists of an agreed set of standardised data items, 
as specified in the Perinatal National Minimum Dataset, as 
well as additional items. For every birth, notification forms 
are filled out by midwives and other staff using information 
obtained from mothers and from hospital, antenatal or other 
records. This data is supplied to the Australian Institute 
of Health and Welfare (AIHW) to form the NPDC [25]. For 
this study, extracted NPDC data was accessed using the Sax 
Institute Secure Unified Research Environment (SURE) from 
March 2022.

2.5   |   Study Population

Data was provided by the NPDC for all births recorded be-
tween 1st January 2014 and 31st December 2017 to women 
aged 18 and over who were recorded as Aboriginal and Torres 
Strait Islander. Only records that had smoking status in the 
first 20 weeks of pregnancy recorded were included in the 
analysis.

2.6   |   Scale

The Statistical Area (SA) structure of the Australian Statistical 
Geography Standard developed by the Australian Bureau of 
Statistics [26] for the collection and dissemination of geo-
graphic statistics was selected as the most relevant geographic 
structure for this work. The SA structure is hierarchical, 
where lower-level units fit wholly into higher-level units. For 
this study, data was obtained by SA3. The SA3 areas provide 
a standardised regional breakup of Australia focusing on cre-
ating functional regional areas. There were 340 SA3 areas 
represented in the dataset, each with a population of 30 000–
130 000 people. Our sample contained SA3 versions from 2011 
and 2016. Any area that was split into separate statistical 
areas in 2016 was recombined to be consistent with the 2011 
version, with characteristics combined using a population 
weighted method.

2.7   |   Measures

2.7.1   |   Smoking Status

The main outcome for this study was self-reported not smok-
ing during the first 20 weeks of pregnancy. Women were clas-
sified as not smoking if did not smoke was recorded for the 
NPDC variable ‘Did you smoke at all in the first 20 weeks of 
pregnancy’ [27].

2.7.2   |   Geographic Area

The SA3 of usual residence was provided for each birth in the 
NPDC data extraction. Area of usual residence is derived from 
the woman's address, defined as the place where the person has 
or intends to live for 6 months or more; the place that the person 

regards as their main residence; or where the person has no 
other residence, the place they currently reside [28].

2.7.3   |   Area Level Factors

Australian Bureau of Statistics regional data  [29] was used to 
obtain sociodemographic variables for each SA3 including: total 
population size and median age (from 2015 population and peo-
ple data cube); median weekly income (from 2015 Income data 
cube); proportion of population participating in paid employ-
ment and proportion who completed year 12 or equivalent (from 
2016 education and employment data cube); and proportion aged 
over 18 with private health insurance (from 2015 health and dis-
ability data cube). Remoteness, based on the Accessibility and 
Remoteness Index of Australia (ARIA) from the 2011 Australian 
Statistical Geography Standard, and area level socioeconomic dis-
advantage quintiles from the Australian Bureau of Statistics 2011 
Socio-Economic Index for Areas (SEIFA) Index of Relative Socio-
economic Disadvantage (IRSD) were obtained for each SA3.

2.8   |   Analysis

All statistical analysis were programmed using R version 4.0.3 
(2020-10-10) [30]. The characteristics of the SA3 of usual resi-
dence for each woman in the dataset were stratified by smok-
ing status and summarised with median and range (min and 
max) or frequencies and percentages as appropriate.

Spatial conditional autoregressive (CAR) regression model-
ling was used to assess the association between SA3 area-level 
factors and not smoking during pregnancy. The CAR regres-
sion model accounts for spatial correlations through a spa-
tially correlated random effect. Within the CAR model, the 
correlations among SA3s are scaled by the estimate ρ (rho); 
higher positive values mean not smoking is more similar on 
average to neighbours compared to non-neighbours. Moran's 
I, another measure of spatial autocorrelation, was calculated 
on the proportion of not smoking within each SA3. Using SA3 
Australian Statistical Geography Standard digital boundary 
files provided by the Australian Bureau of Statistics [26] with 
the R package spdep [31], a neighbourhood weight matrix with 
1 representing that 2 areas are neighbours and 0 otherwise 
was constructed to account for correlations.

There was evidence of multicollinearity between the factors 
SEIFA, income, employment, and education. This was not sur-
prising given that SEIFA is a composite measure incorporating 
income, education, employment and housing variables [32]. Two 
multivariate CAR spatial regressions were therefore constructed: 
Regression (1) included the factors—age, total population size, 
private health insurance, remoteness and SEIFA, and excluding 
income, employment and education; and Regression (2) included 
the factors—age, total population size, private health insurance, 
remoteness, income, employment and education, and excluding 
SEIFA. For the regressions, total population size was scaled to 
estimate the change in odds due to a 10 000 increase in popula-
tion and income scaled to estimate the change in odds due to a 
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$100 increase in weekly income. Results from crude regressions 
and the two multivariable CAR spatial regressions are presented. 
Results for the fixed effects parameters are provided as odds ratios 
with confidence intervals and for the random effects parameters 
as rho (ρ). p-values were calculated from likelihood ratio tests and 
a bootstrap likelihood ratio test was conducted to assess the sig-
nificance of the spatial correlation parameter. Confidence inter-
vals were calculated using the profile likelihood method.

A heatmap of Australia was generated using the CAR spatial re-
gression model, incorporating SEIFA while excluding income, 
employment and education. For the map, SA3s with less than 10 
women (or 300 women for NT SA3s) were merged with adjacent 
SA3 areas and the model recalibrated in order to retain the pri-
vacy of the women. The areas with the highest and lowest rates of 
not smoking were identified.

3   |   Results

3.1   |   Sample

There was a total of 49 651 births to Aboriginal or Torres Strait 
Islander women aged 18 and over in Australia between 2014 and 
2017 with smoking status in the first 20 weeks of pregnancy re-
corded. Of these, 310 had a special purpose or no usual address 
SA3 code and were excluded. Table  1 presents sample charac-
teristics at the SA3 level stratified by smoking status. Overall, 
28% (n = 13 659) of the sample lived in an area classified as 
outer regional and 27% (n = 13 096) in a major city. Forty per-
cent (n = 19 853) lived in an area classified as most disadvantage 
compared to 4% (n = 1845) in an area of least disadvantage. Over 
half (n = 27 607, 56%) reported they did not smoke during the first 
20 weeks of pregnancy.

TABLE 1    |    SA3 level descriptive statistics of the usual residence of pregnant Aboriginal and Torres Strait Islander women stratified by smoking 
status (N = 49 341).

Characteristic Did not smokea Smokedb

N (%) N (%)

Total N = 27 607 (56%) N = 21 734 (44%)

Remoteness (ARIA)

Major Cities of Australia 7966 (61%) 5130 (39%)

Inner Regional Australia 5466 (59%) 3759 (41%)

Outer Regional Australia 7566 (55%) 6093 (45%)

Remote Australia 5372 (49%) 5675 (51%)

Very Remote Australia 1237 (53%) 1077 (47%)

Area–level disadvantage (SEIFA)

Quintile 1 (most disadvantage) 10 023 (50%) 9830 (50%)

Quintile 2 6839 (57%) 5148 (43%)

Quintile 3 5994 (60%) 3930 (40%)

Quintile 4 3485 (61%) 2247 (39%)

Quintile 5 (least disadvantage) 1266 (69%) 579 (31%)

Median (range) Median (range)

Population size 68 691
(3705, 219 929)

58 515
(1523, 219 929)

Median population

Age 36.9 years (27.4, 54.7) 36.8 years (27.4, 54.7)

Weekly income $635 (299, 1675) $620 (299, 1675)

Proportion of population

Participating in employment 59% (40, 79) 58% (38, 79)

Completed year 12 40% (24, 80) 38% (24, 80)

With private health insurance 29% (7, 57) 28% (7, 57)
aNo smoking self-reported in the first 20 weeks of pregnancy.
bSmoking self-reported in the first 20 weeks of pregnancy.
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3.2   |   Factors Associated With Not Smoking

The tests of spatial autocorrelation between SA3s were statisti-
cally significant (Moran's I = 0.24, p = < 0.001 and from the CAR 
multivariable model ρ = 0.16, p = 0.010), indicating that not smok-
ing rates are positively correlated with rates in neighbouring SA3 
areas. Table 2 presents the spatial regression results accounting for 
this autocorrelation. Most of the characteristics showed some as-
sociation with not smoking in crude analyses. Multivariable CAR 
spatial regression 1 was run with area-level disadvantage (SEIFA) 

and without its correlated factors, and regression 2 excluded SEIFA 
and included these factors. In these regressions, controlling for 
other variables, only median age, SEIFA, and employment partic-
ipation rate showed a statistically significant association with not 
smoking (p < 0.05). A 1-year increase in the median age of an SA3 
was associated with a 2%–4% increase in the odds of not smok-
ing (OR: 1.02; 95% CI: 1–1.03 for regression 1 and OR: 1.04; 95% 
CI: 1.02–1.06 for regression 2). Increasing SEIFA quintiles from 
most (quintile 1) to least disadvantaged (quintile 5) was associated 
with higher odds of not smoking. Areas in SEIFA quintile 2 were 

TABLE 2    |    Crude and multivariable CAR spatial regression model results for the area-level factors associated with not smoking during pregnancy 
for Aboriginal and Torres Strait Islander women (N = 49 341).

Variable

Crude Multivariate regression 1 Multivariate regression 2

OR (95% CI) p Rho OR (95% CI) p OR (95% CI) p

Total population 
(10000)

1.01 (0.99, 1.02) 0.319 0.159 1.01 (0.99, 1.02) 0.331 1.00 (0.99, 1.01) 0.725

Median age 
(1 year)

1.01 (1.00, 1.02) 0.115 0.16 1.02 (1.00, 1.03) 0.005** 1.04 (1.02, 1.06) < 0.001***

Private Health 
Insurance (1%)

1.02 (1.02, 1.03) < 0.001*** 0.161 0.99 (0.98, 1.00) 0.277 1.00 (0.99, 1.01) 0.744

Remoteness (ARIA)a

Major Cities of 
Australia

ref 0.001** 0.151 ref 0.261 ref 0.735

Inner Regional 
Australia

0.98 (0.86, 1.12) 1.02 (0.89, 1.16) 1.03 (0.90, 1.19)

Outer Regional 
Australia

0.85 (0.72, 1.01) 0.94 (0.80, 1.10) 0.95 (0.80, 1.13)

Remote 
Australia

0.58 (0.45, 0.75) 0.77 (0.60, 0.99) 0.93 (0.70, 1.23)

Very Remote 
Australia

0.80 (0.63, 1.02) 0.86 (0.69, 1.09) 0.89 (0.70, 1.14)

Area–level disadvantage (SEIFA)b

Quintile 1 (most 
disadvantage)

ref < 0.001*** 0.159 ref < 0.001***

Quintile 2 1.30 (1.15, 1.47) 1.31 (1.15, 1.50)

Quintile 3 1.33 (1.17, 1.51) 1.38 (1.18, 1.62)

Quintile 4 1.48 (1.29, 1.71) 1.59 (1.30, 1.94)

Quintile 5 (least 
disadvantage)

2.20 (1.85, 2.63) 2.47 (1.84, 3.32)

Median weekly 
income ($100)

1.08 (1.05, 1.11) < 0.001*** 0.16 0.97 (0.93, 1.02) 0.267

Employment 
participation rate 
(1%)

1.02 (1.01, 1.03) < 0.001*** 0.159 1.03 (1.02, 1.05) < 0.001***

Completed year 
12 (1%)

1.01 (1.01, 1.02)  < 0.001*** 0.154 1.01 (1.00, 1.02) 0.085

aARIA: Accessibility/remoteness index of Australia.
bSEFIA: Socio-economic indexes for areas.
**p < 0.01. 
***p < 0.001.
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associated with a 31% increase in odds of not smoking compared to 
quintile 1 (Regression 1 OR: 1.31; 95% CI: 1.15–1.50) while areas in 
SEIFA quintile 5 were associated with a 147% increase in the odds 
of not smoking compared to quintile 1 (regression 1 OR: 2.47; 95% 
CI: 1.84–3.32). An increase of 1 percentage point in employment 
rate was associated with a 3% increase in the odds of not smoking 
(Regression 2 OR: 1.03; 95% CI: 1.02–1.05).

3.3   |   Geographic Variation

Figure 1 presents the regression 1 model estimate of rates of not 
smoking as a heat map (See Data S1 for the full list of model es-
timates). Combining some SA3s due to low numbers of women 
resulted in 239 areas being mapped. The prevalence of not smok-
ing ranged from 39% to 86% across all areas. The highest rate of 
not smoking (86%) was found in a combined cluster of 9 SA3s in 
the northern suburbs of Sydney, NSW (3 SA4s: North Sydney and 
Hornsby, Northern Beaches and Ryde). A further 2 regions had 
prevalences of not smoking during the first 20 weeks of pregnancy 
above 75%, including suburbs in the Inner East and Inner South 

of Melbourne, VIC (2 SA4s consisting of a total of 7 SA3s) and 
the Gold Coast region of QLD (SA4 consisting of 10 SA3s). Three 
SA3s had a prevalence of not smoking below 40%: Burnett, QLD; 
Broken Hill and Far West, NSW; and East Arnhem, NT.

4   |   Discussion

The study found that smoking during pregnancy among 
Aboriginal and Torres Strait Islander women was strongly as-
sociated with area-level socioeconomic disadvantage. Those liv-
ing in less disadvantaged areas were more likely not to smoke 
during pregnancy than those living in more disadvantaged 
areas. The measure of disadvantage used in this study, SEIFA, is 
a composite measure that incorporates variables associated with 
household income, education, and employment, as well as other 
factors [32]. Analysis of these individual components found that 
employment was the main driver of this finding. That is, women 
living in areas with high levels of participation in paid employ-
ment were more likely not to smoke in the first 20 weeks of preg-
nancy than women in areas of low employment.

FIGURE 1    |    Heat map of the proportion of Aboriginal and Torres Strait Islander women not smoking during pregnancy (fitted values) by area 
(SA3) of usual residence (N = 49 341).
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Previous research has found that smoking prevalence is higher 
among disadvantaged groups, including disadvantaged preg-
nant women [33]. Several factors may contribute to this trend, 
including increased stress due to social, emotional and finan-
cial pressures, a lack of motivation to quit and targeting by 
tobacco advertising [33–36]. Although socioeconomic factors 
are widely recognised as key drivers of smoking behaviour, 
particularly during pregnancy, for Aboriginal and Torres Strait 
Islander peoples, these factors are directly shaped by the ongo-
ing impacts of colonisation, including systemic discrimination, 
disconnection from Country and culture, intergenerational 
trauma and the structural exclusion from employment and 
education opportunities [37]. These structural inequities un-
derpin high rates of smoking among pregnant Aboriginal and 
Torres Strait Islander women and must be acknowledged when 
interpreting the link between the area-level factors examined 
as part of this study.

In the current study, the employment rate of the geographic area 
of a woman's usual place of residence was associated with her 
smoking behaviours. Residing in an area with stronger employ-
ment prospects may lead to more optimistic views about the fu-
ture, positively influencing maternal behaviour during pregnancy 
[38]. Women who are employed may have better access to support 
systems and resources that encourage not smoking. In areas with 
high employment, the prevalence of non-smoking partners and 
peers is also likely to be higher, resulting in higher levels of so-
cial support and fewer opportunities to smoke [39, 40]. This social 
support can be particularly important for women who might oth-
erwise feel isolated or stressed, mitigating smoking being used as 
a coping mechanism [41]. Employment can also provide a sense 
of stability, structure, and purpose that supports healthier habits, 
reducing opportunities or desires to smoke [42].

Remoteness is often identified as a factor associated with 
smoking [6, 43]. Although this study found that pregnant 
Aboriginal and Torres Strait Islander women living in major 
cities had a higher prevalence of not smoking than those liv-
ing in more regional and remote areas, this was not significant 
in multivariate regressions. This finding suggests that remote-
ness alone is not a driver of smoking behaviour during preg-
nancy among Aboriginal and Torres Strait Islander women in 
the time period examined. In Australia, regional and remote 
areas typically face challenges to good health, including less 
access to health and wellbeing services, lower rates of edu-
cation and employment, and greater socioeconomic disadvan-
tage [44]. The findings of this study suggest that enhancing 
employment opportunities and addressing barriers to employ-
ment in these regions may be key points for interventions to 
contribute to reducing maternal smoking rates. In addition, 
future research should explore integrating culturally appro-
priate health promotion messaging and quit support into 
workplaces as part of broader efforts to support smoke-free 
pregnancies.

Identifying areas with lower non-smoking rates is critical 
to inform the targeted provision of smoking prevention and 
cessation services. To maximise the effectiveness of targeted 
smoking cessation efforts, it is also essential to understand 
smoking behaviours within particular areas and contexts. For 

example, the current study indicates that Alice Springs (in the 
Northern Territory) has a low rate of smoking; however, the 
practice of chewing tobacco (pituri) is common in this area and 
often replaces smoking of tobacco [10, 45]. Although the use 
of pituri during pregnancy is not well studied, there is emerg-
ing evidence that it may be linked to elevated glucose and di-
abetes [45]. This highlights the importance of understanding 
regional variations in not only prevalence but also types of to-
bacco use. In this context, the Australian government funded 
Indigenous-led Tackling Indigenous Smoking (TIS) program is 
playing a critical role in delivering place-based and locally re-
sponsive health promotion approaches that promote smoking 
cessation among Aboriginal and Torres Strait Islander people, 
including pregnant women [46, 47]. Our findings provide im-
portant data that may be useful in strengthening and tailoring 
TIS activities to areas of high smoking prevalence. Leveraging 
the community-led nature of the TIS teams and regional 
knowledge can enhance cultural and place-based prevalence 
of smoking cessation approaches.

5   |   Strengths and Limitations

This study took a strengths-based approach by investigating 
factors associated with not smoking that can be used when de-
veloping policies and initiatives. The study used data from the 
NPDC, a nationally collected dataset and therefore had good 
coverage from all areas of Australia. Some areas, however, 
had low numbers of births and needed to be combined with 
other areas to maintain individuals' privacy. Since the data is 
deidentified, there is no way to identify women who had multi-
ple births in the study time period, so they are included multi-
ple times. The dataset relies on women accurately responding 
to questions about smoking and could therefore overestimate 
the true rate of not smoking. It is possible that differences be-
tween jurisdictions and services will result in these questions 
being asked or recorded differently in different areas; how-
ever, established indicator definitions and guidelines and vali-
dation of the data aim to reduce this [48]. Care should be taken 
in understanding that area-level factors may not accurately 
reflect the circumstances of all pregnant women within that 
area. In addition, our analysis only includes Aboriginal and 
Torres Strait Islander women, not all mothers of Aboriginal 
and Torres Strait Islander babies, as this is how national data 
is reported [6]. Therefore, the findings should be interpreted 
within this context. Although smoking rates have continued 
to decrease since the data used in the study was collected 
(from 49% in 2011 to 40% in 2022 [49]), the results remain rel-
evant as the structural and systemic factors persist.

6   |   Conclusions

Geographic variation in rates of not smoking during the first 
20 weeks of pregnancy is associated with socioeconomic dis-
advantage. This is primarily driven by employment partici-
pation rates, with women living in areas of high employment 
less likely to smoke during pregnancy than women living in 
areas of low employment. Resources to address smoking in 
pregnancy can be directed to areas identified as having high 

 22011617, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hpja.70095 by E

dith C
ow

an U
niversity, W

iley O
nline L

ibrary on [08/09/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 of 9 Health Promotion Journal of Australia, 2025

rates of maternal smoking and should consider the inclusion 
of strategies that enhance employment opportunities.

Acknowledgements

We acknowledge the Aboriginal and Torres Strait Islander women who 
contributed data used in the study. We thank Nicole Turner and Steve 
Blunden for providing oversight of the project as members of the Aboriginal 
and Torres Strait Islander Reference Group. We thank the health pro-
fessionals who collected data for the National Perinatal Data Collection 
and data custodians who provided access to the data including the NSW 
Ministry of Health. We are grateful to CCOPMM for providing access to 
the data used for this project and for the assistance of the staff at Safer 
Care Victoria. The conclusions, findings, opinions and views or recom-
mendations expressed in this paper are strictly those of the author(s). They 
do not necessarily reflect those of CCOPMM. We acknowledge the assis-
tance provided by AIHW for this study. Open access publishing facilitated 
by The University of Newcastle, as part of the Wiley - The University of 
Newcastle agreement via the Council of Australian University Librarians.

Ethics Statement

Ethics approvals were obtained from the Aboriginal Health and 
Medical Research Council (1588/19), Aboriginal Health Research 
Ethics Committee SA (04-19-853), ACT Health Human Research Ethics 
Committee (2019.ETH.00231), Human Research Ethics Committee 
of Northern Territory Health and Menzies School of Health Research 
(2019-3580), QLD Public Health Act (EO2020/1/1134), SA Health 
HREC, University of Newcastle's Human Research Ethics Committee 
(H-2019-0414), and the Australian Institute of Health and Welfare Ethics 
Committee (EO2020/1/1134). The research was conducted in line with 
the National Health and Medical Research Council's Guidelines for ethi-
cal conduct in Aboriginal and Torres Strait Islander health research, the 
Aboriginal Health and Medical Research Council's ethical guidelines: 
key principles (2020) V2.0 and the international CONSIDER statement.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Access to the National Perinatal Data Collection used in this study can 
be arranged through the Australian Institute of Health and Welfare.

References

1. J. Lumley, C. Chamberlain, T. Dowswell, S. Oliver, L. Oakley, and L. 
Watson, “Interventions for Promoting Smoking Cessation During Preg-
nancy,” Cochrane Database of Systematic Reviews 3 (2009): CD001055, 
https://​doi.​org/​10.​1002/​14651​858.​CD001​055.​pub3.

2. J. M. Rogers, “Tobacco and Pregnancy,” Reproductive Toxicology 
28, no. 2 (2009): 152–160, https://​doi.​org/​10.​1016/j.​repro​tox.​2009.​
03.​012.

3. C. McInerney, I. Ibiebele, J. B. Ford, et al., “Benefits of Not Smoking 
During Pregnancy for Australian Aboriginal and Torres Strait Islander 
Women and Their Babies: A Retrospective Cohort Study Using Linked 
Data,” BMJ Open 9, no. 11 (2019): e032763, https://​doi.​org/​10.​1136/​
bmjop​en-​2019-​032763.

4. R. Wills and M. Coory, “Effect of Smoking Among Indigenous and 
Non-Indigenous Mothers on Preterm Birth and Full-Term Low Birth-
weight,” Medical Journal of Australia 189 (2008): 490–494.

5. T. S. Avşar, H. McLeod, and L. Jackson, “Health Outcomes of Smok-
ing During Pregnancy and the Postpartum Period: An Umbrella Re-
view,” BMC Pregnancy and Childbirth 21, no. 1 (2021): 254, https://​doi.​
org/​10.​1186/​s1288​4-​021-​03729​-​1.

6. Australian Institute of Health and Welfare, “Australia's Mothers 
and Babies, Smoking During Pregnancy—National Drug Strategy 
Household Survey 2019,” (2021), https://​www.​aihw.​gov.​au/​repor​ts/​
mothe​rs-​babies/​austr​alias​-​mothe​rs-​babies/​conte​nts/​anten​atal-​pe-
riod/​smoking.

7. Australian Institute of Health and Welfare, “Tracking Progress Against 
the Implementation Plan Goals for the Aboriginal and Torres Strait Is-
lander Health Plan 2013–2023,” (2021), https://​www.​aihw.​gov.​au/​repor​
ts/​indig​enous​-​austr​alians/​track​ing-​progr​ess-​again​st-​ipg-​2013-​2023.

8. D. P. Thomas, V. Briggs, I. P. Anderson, and J. Cunningham, “The 
Social Determinants of Being an Indigenous Non-Smoker,” Australian 
and New Zealand Journal of Public Health 32, no. 2 (2008): 110–116.

9. C. Heris, R. Z. Caudell, E. M. Barrett, et al., “The Social Determinants 
of Aboriginal and Torres Strait Islander Adults Who Do Not Smoke in 
Regional Australia,” Australian Journal of Rural Health 32, no. 2 (2024): 
275–285.

10. E. Colonna, R. Maddox, R. Cohen, et al., “Review of Tobacco Use 
Among Aboriginal and Torres Strait Islander Peoples,” Australian In-
digenous HealthBulletin 20, no. 2 (2020): 1–61, https://​healt​hbull​etin.​
org.​au/​artic​les/​revie​w-​of-​tobac​co-​use-​among​-​abori​ginal​-​and-​torre​s-​
strai​t-​islan​der-​peopl​es/​.

11. M. Kennedy, E. M. Barrett, C. L. Heris, et al., “Smoking and Quitting 
Characteristics of Aboriginal and Torres Strait Islander Women of Re-
productive Age: Findings From the Which Way? Study,” Medical Jour-
nal of Australia 217 (2022): S6–S18, https://​doi.​org/​10.​5694/​mja2.​51630​.

12. S. J. Eades, R. W. Sanson-Fisher, and K. Panaretto, “An Intensive 
Smoking Intervention for Pregnant Aboriginal and Torres Strait Is-
lander Women: A Randomised Controlled Trial,” Medical Journal of 
Australia 198, no. 1 (2013): 23–24, https://​doi.​org/​10.​5694/​mja12.​11298​.

13. M. Kennedy, C. Heris, E. Barrett, et al., “Smoking Cessation Support 
Strategies for Aboriginal and Torres Strait Islander Women of Repro-
ductive Age: Findings From the Which Way? Study,” Medical Journal 
of Australia 217, no. Suppl 2 (2022): S19–S26, https://​doi.​org/​10.​5694/​
mja2.​51631​.

14. E. Cameron, J. Bryant, A. Cashmore, et al., “A Mixed Methods Eval-
uation of Quit for New Life, a Smoking Cessation Initiative for Women 
Having an Aboriginal Baby,” BMC Health Services Research 23, no. 1 
(2023): 532, https://​doi.​org/​10.​1186/​s1291​3-​023-​09496​-​3.

15. M. Kennedy, H. Longbottom, A. Mersha, et  al., “Which Way? 
Indigenous-Led Smoking Cessation Care: Knowledge, Attitudes and 
Practices of Aboriginal and Torres Strait Islander Health Workers and 
Practitioners—A National Cross-Sectional Survey,” Nicotine and Tobacco 
Research 25, no. 4 (2023): 788–795, https://​doi.​org/​10.​1093/​ntr/​ntac256.

16. M. Kennedy and R. Maddox, “Ngaaminya (Find, Be Able to See): 
Summary of Key Findings From the Which Way? Project,” Medical 
Journal of Australia 217, no. S2 (2022): S27–S29, https://​doi.​org/​10.​5694/​
mja2.​51622​.

17. M. Kennedy, F. Collis, T. Ridgeway, et al., “Beyond Co-Design: Up-
holding Sovereign Knowing and Community Rights to Develop a Smok-
ing and Vaping Cessation Programme for and by Aboriginal and Torres 
Strait Islander Women,” Global Public Health 19, no. 1 (2024): 2433733.

18. Australian Institute of Health and Welfare, “Child and Maternal 
Health in 2014–2016,” AIHW (2018), https://​www.​aihw.​gov.​au/​repor​ts/​
mothe​rs-​babies/​child​-​mater​nal-​healt​h-​2014-​2016.

19. H. Fox, S. M. Topp, D. Lindsay, and E. Callander, “Ethnic, Socio-
Economic and Geographic Inequities in Maternal Health Service Coverage 
in Australia,” International Journal of Health Planning and Management 
36, no. 6 (2021): 2182–2198, https://​doi.​org/​10.​1002/​hpm.​3277.

20. H. M. Bizuayehu, M. L. Harris, C. Chojenta, G. T. Kiross, and D. 
Loxton, “Maternal Residential Area Effects on Preterm Birth, Low Birth 
Weight and Caesarean Section in Australia: A Systematic Review,” Mid-
wifery 123 (2023): 103704, https://​doi.​org/​10.​1016/j.​midw.​2023.​103704.

 22011617, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hpja.70095 by E

dith C
ow

an U
niversity, W

iley O
nline L

ibrary on [08/09/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/14651858.CD001055.pub3
https://doi.org/10.1016/j.reprotox.2009.03.012
https://doi.org/10.1016/j.reprotox.2009.03.012
https://doi.org/10.1136/bmjopen-2019-032763
https://doi.org/10.1136/bmjopen-2019-032763
https://doi.org/10.1186/s12884-021-03729-1
https://doi.org/10.1186/s12884-021-03729-1
https://www.aihw.gov.au/reports/mothers-babies/australias-mothers-babies/contents/antenatal-period/smoking
https://www.aihw.gov.au/reports/mothers-babies/australias-mothers-babies/contents/antenatal-period/smoking
https://www.aihw.gov.au/reports/mothers-babies/australias-mothers-babies/contents/antenatal-period/smoking
https://www.aihw.gov.au/reports/indigenous-australians/tracking-progress-against-ipg-2013-2023
https://www.aihw.gov.au/reports/indigenous-australians/tracking-progress-against-ipg-2013-2023
https://healthbulletin.org.au/articles/review-of-tobacco-use-among-aboriginal-and-torres-strait-islander-peoples/
https://healthbulletin.org.au/articles/review-of-tobacco-use-among-aboriginal-and-torres-strait-islander-peoples/
https://healthbulletin.org.au/articles/review-of-tobacco-use-among-aboriginal-and-torres-strait-islander-peoples/
https://doi.org/10.5694/mja2.51630
https://doi.org/10.5694/mja12.11298
https://doi.org/10.5694/mja2.51631
https://doi.org/10.5694/mja2.51631
https://doi.org/10.1186/s12913-023-09496-3
https://doi.org/10.1093/ntr/ntac256
https://doi.org/10.5694/mja2.51622
https://doi.org/10.5694/mja2.51622
https://www.aihw.gov.au/reports/mothers-babies/child-maternal-health-2014-2016
https://www.aihw.gov.au/reports/mothers-babies/child-maternal-health-2014-2016
https://doi.org/10.1002/hpm.3277
https://doi.org/10.1016/j.midw.2023.103704


9 of 9

21. W. Fogarty, M. Lovell, J. Langenberg, and M. J. Heron, “Deficit Dis-
course and Strengths-Based Approaches. Changing the Narrative of 
Aboriginal and Torres Strait Islander Health and Wellbeing Melbourne: 
The Lowitja Institute,” Published online 2018.

22. National Health and Medical Research Council, “Ethical Conduct 
in Research With Aboriginal and Torres Strait Islander Peoples and 
Communities: Guidelines for Researchers and Stakeholders. Can-
berra: NHMRC, 2018,” (2024), https://​www.​nhmrc.​gov.​au/​about​-​us/​
resou​rces/​ethic​al-​condu​ct-​resea​rch-​abori​ginal​-​and-​torre​s-​strai​t-​islan​
der-​peopl​es-​and-​commu​nities.

23. Aboriginal Health and Medical Research Council, “Ethical Guide-
lines: Key Principles (2020) V2.0,” (2020), https://​www.​ahmrc.​org.​au/​
publi​cation/​ahmrc​-​guide​lines​-​for-​resea​rch-​into-​abori​ginal​healt​h-​2020.

24. T. Huria, S. C. Palmer, S. Pitama, et  al., “Consolidated Criteria for 
Strengthening Reporting of Health Research Involving Indigenous Peo-
ples: The CONSIDER Statement,” BMC Medical Research Methodology 19 
(2019): 173.

25. Australian Institute of Health and Welfare, “National Perinatal Data 
Collection,” accessed October 1, 2024, https://​www.​aihw.​gov.​au/​about​
-​our-​data/​our-​data-​colle​ctions/​natio​nal-​perin​atal-​data-​colle​ction​.

26. Australian Bureau of Statistics, “Australian Statistical Geography Stan-
dard (ASGS): Volume 1—Main Structure and Greater Capital City Statisti-
cal Areas,” (2016), https://​www.​abs.​gov.​au/​stati​stics/​​stand​ards/​austr​alian​
-​stati​stica​l-​geogr​aphy-​stand​ard-​asgs-​editi​on-​3/​jul20​21-​jun2026.

27. Australian Institute of Health and Welfare, “National Core Mater-
nity Indicators: Smoking During Pregnancy,” AIHW (2023), https://​
www.​aihw.​gov.​au/​repor​ts/​mothe​rs-​babies/​natio​nal-​core-​mater​nity-​
indic​ators/​​conte​nts/​anten​atal-​perio​d-​indic​ators/​​smoki​ng-​durin​g-​
pregn​ancy.

28. Australian Institute of Health and Welfare, “Person—Area of 
Usual Residence,” AIHW (2024), https://​meteor.​aihw.​gov.​au/​conte​
nt/​659725.

29. Australian Bureau of Statistics, Australian Bureau of Statistics 
(2015–20) (Data by Region Methodology, 2015).

30. The R Project, “R Foundation for Statistical Computing,” Vienna, 
Austria, https://​www.​R-​proje​ct.​org/​.

31. R. Bivand, “R Packages for Analyzing Spatial Data: A Comparative 
Case Study With Areal Data,” Geographical Analysis 54, no. 3 (2022): 
488–518, https://​doi.​org/​10.​1111/​gean.​12319​.

32. Australian Bureau of Statistics, “The Data Underpinning the 
Indexes,” ABS (2021), https://​www.​abs.​gov.​au/​stati​stics/​​detai​led-​
metho​dolog​y-​infor​mation/​conce​pts-​sourc​es-​metho​ds/​socio​-​econo​
mic-​index​es-​areas​-​seifa​-​techn​ical-​paper/​​2021/​data-​under​pinni​
ng-​indexes.

33. R. Hiscock, L. Bauld, A. Amos, J. A. Fidler, and M. Munafò, “So-
cioeconomic Status and Smoking: A Review,” Annals of the New York 
Academy of Sciences 1248, no. 1 (2012): 107–123, https://​doi.​org/​10.​
1111/j.​1749-​6632.​2011.​06202.​x.

34. M. G. de Wolff, M. G. Backhausen, M. L. Iversen, J. M. Bendix, A. L. 
Rom, and H. K. Hegaard, “Prevalence and Predictors of Maternal Smok-
ing Prior to and During Pregnancy in a Regional Danish Population: A 
Cross-Sectional Study,” Reproductive Health 16 (2019): 82, https://​doi.​
org/​10.​1186/​s1297​8-​019-​0740-​7.

35. E. Willemse, B. H. Walters, L. Springvloet, J. Bommelé, and M. C. 
Willemsen, ““If the Social Circle Is Engaged, More Pregnant Women 
Will Successfully Quit Smoking”: A Qualitative Study of the Experi-
ences of Midwives in The Netherlands With Smoking Cessation Care,” 
BMC Health Services Research 22, no. 1 (2022): 1106, https://​doi.​org/​10.​
1186/​s1291​3-​022-​08472​-​7.

36. M. E. Passey, J. T. Gale, and R. W. Sanson-Fisher, ““It's Almost Ex-
pected”: Rural Australian Aboriginal Women's Reflections on Smoking 

Initiation and Maintenance: A Qualitative Study,” BMC Women's 
Health 11, no. 1 (2011): 55, https://​doi.​org/​10.​1186/​1472-​6874-​11-​55.

37. T. Rahman, P. Eftekhari, M. Bovill, A. Baker, and G. Gould, “Socio-
ecological Mapping of Barriers and Enablers to Smoking Cessation in 
Indigenous Australian Women During Pregnancy and Postpartum: A 
Systematic Review,” Nicotine and Tobacco Research 23 (2021): 888–899, 
https://​doi.​org/​10.​1093/​ntr/​ntab003.

38. I. Varescon, S. Leignel, X. Poulain, and C. Gerard, “Coping Strate-
gies and Perceived Stress in Pregnant Smokers Seeking Help for Cessa-
tion,” Journal of Smoking Cessation 6, no. 2 (2011): 126–132, https://​doi.​
org/​10.​1375/​jsc.6.​2.​126.

39. J. Smedberg, A. Lupattelli, A. C. Mårdby, and H. Nordeng, “Charac-
teristics of Women Who Continue Smoking During Pregnancy: A Cross-
Sectional Study of Pregnant Women and New Mothers in 15 European 
Countries,” BMC Pregnancy and Childbirth 14 (2014): 213, https://​doi.​
org/​10.​1186/​1471-​2393-​14-​213.

40. J. M. Paterson, I. M. Neimanis, and E. Bain, “Stopping Smoking During 
Pregnancy: Are We on the Right Track?,” Canadian Journal of Public 
Health 94, no. 4 (2003): 297–299, https://​doi.​org/​10.​1007/​BF034​03609​.

41. I. Ergin, H. Hassoy, F. A. Tanik, and G. Aslan, “Maternal Age, Edu-
cation Level and Migration: Socioeconomic Determinants for Smoking 
During Pregnancy in a Field Study From Turkey,” BMC Public Health 10 
(2010): 325, https://​doi.​org/​10.​1186/​1471-​2458-​10-​325.

42. R. Almeida, C. Barbosa, B. Pereira, M. Diniz, A. Baena, and A. 
Conde, “Tobacco Smoking During Pregnancy: Women's Perception 
About the Usefulness of Smoking Cessation Interventions,” Interna-
tional Journal of Environmental Research and Public Health 19, no. 11 
(2022): 6595, https://​doi.​org/​10.​3390/​ijerp​h1911​6595.

43. N. A. Hodyl, M. J. Stark, W. Scheil, L. E. Grzeskowiak, and V. L. 
Clifton, “Perinatal Outcomes Following Maternal Asthma and Ciga-
rette Smoking During Pregnancy,” European Respiratory Journal 43, 
no. 3 (2014): 704–716, https://​doi.​org/​10.​1183/​09031​936.​00054913.

44. Australian Institite of Health and Welfare (AIHW), “Rural and Re-
mote Health,” AIHW (2024), https://​www.​aihw.​gov.​au/​repor​ts/​rural​
-​remot​e-​austr​alians/​rural​-​and-​remot​e-​health.

45. A. Ratsch, F. Bogossian, and K. Steadman, “Central Australian Ab-
original Women's Pregnancy, Labour and Birth Outcomes Following 
Maternal Smokeless Tobacco (Pituri) Use, Cigarette Use or No-Tobacco 
Use: A Prospective Cohort Study,” BMC Public Health 21, no. 1 (2021): 
814, https://​doi.​org/​10.​1186/​s1288​9-​021-​10872​-​z.

46. D. P. Thomas and T. Calma, “Tackling Indigenous Smoking: A Good 
News Story in Australian Tobacco Control,” Public Health Research and 
Practice 30, no. 3 (2020): 1–4.

47. Australian Government, Department of Health Disability and Age-
ing, “Tackling Indigenous Smoking,” accessed June 20, 2025, https://​
www.​health.​gov.​au/​our-​work/​tackl​ing-​indig​enous​-​smoking.

48. Australian Institute of Health and Welfare, “National Perinatal 
Data Collection, 2019: Quality Statement. Exported From METEOR 
(AIHW'S Metadata Online Registry),” Australian Government, (2024), 
https://​meteor.​aihw.​gov.​au/​conte​nt/​745304.

49. Australian Institute of Health and Welfare, “Australia's Mothers 
and Babies,” 2024 Australian Government, accessed June 4, 2025, 
https://​www.​aihw.​gov.​au/​repor​ts/​mothe​rs-​babies/​austr​alias​-​mothe​
rs-​babies/​.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. Data S1: Proportion (fitted from 
model) of pregnant Aboriginal and Torres Strait Islander women who 
reported not smoking in the first 20 weeks of pregnancy in each SA3 
location in Australia (areas with low numbers were combined for anal-
ysis as indicated). 

 22011617, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hpja.70095 by E

dith C
ow

an U
niversity, W

iley O
nline L

ibrary on [08/09/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.nhmrc.gov.au/about-us/resources/ethical-conduct-research-aboriginal-and-torres-strait-islander-peoples-and-communities
https://www.nhmrc.gov.au/about-us/resources/ethical-conduct-research-aboriginal-and-torres-strait-islander-peoples-and-communities
https://www.nhmrc.gov.au/about-us/resources/ethical-conduct-research-aboriginal-and-torres-strait-islander-peoples-and-communities
https://www.ahmrc.org.au/publication/ahmrc-guidelines-for-research-into-aboriginalhealth-2020
https://www.ahmrc.org.au/publication/ahmrc-guidelines-for-research-into-aboriginalhealth-2020
https://www.aihw.gov.au/about-our-data/our-data-collections/national-perinatal-data-collection
https://www.aihw.gov.au/about-our-data/our-data-collections/national-perinatal-data-collection
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026
https://www.aihw.gov.au/reports/mothers-babies/national-core-maternity-indicators/contents/antenatal-period-indicators/smoking-during-pregnancy
https://www.aihw.gov.au/reports/mothers-babies/national-core-maternity-indicators/contents/antenatal-period-indicators/smoking-during-pregnancy
https://www.aihw.gov.au/reports/mothers-babies/national-core-maternity-indicators/contents/antenatal-period-indicators/smoking-during-pregnancy
https://www.aihw.gov.au/reports/mothers-babies/national-core-maternity-indicators/contents/antenatal-period-indicators/smoking-during-pregnancy
https://meteor.aihw.gov.au/content/659725
https://meteor.aihw.gov.au/content/659725
https://www.r-project.org/
https://doi.org/10.1111/gean.12319
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/socio-economic-indexes-areas-seifa-technical-paper/2021/data-underpinning-indexes
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/socio-economic-indexes-areas-seifa-technical-paper/2021/data-underpinning-indexes
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/socio-economic-indexes-areas-seifa-technical-paper/2021/data-underpinning-indexes
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/socio-economic-indexes-areas-seifa-technical-paper/2021/data-underpinning-indexes
https://doi.org/10.1111/j.1749-6632.2011.06202.x
https://doi.org/10.1111/j.1749-6632.2011.06202.x
https://doi.org/10.1186/s12978-019-0740-7
https://doi.org/10.1186/s12978-019-0740-7
https://doi.org/10.1186/s12913-022-08472-7
https://doi.org/10.1186/s12913-022-08472-7
https://doi.org/10.1186/1472-6874-11-55
https://doi.org/10.1093/ntr/ntab003
https://doi.org/10.1375/jsc.6.2.126
https://doi.org/10.1375/jsc.6.2.126
https://doi.org/10.1186/1471-2393-14-213
https://doi.org/10.1186/1471-2393-14-213
https://doi.org/10.1007/BF03403609
https://doi.org/10.1186/1471-2458-10-325
https://doi.org/10.3390/ijerph19116595
https://doi.org/10.1183/09031936.00054913
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
https://doi.org/10.1186/s12889-021-10872-z
https://www.health.gov.au/our-work/tackling-indigenous-smoking
https://www.health.gov.au/our-work/tackling-indigenous-smoking
https://meteor.aihw.gov.au/content/745304
https://www.aihw.gov.au/reports/mothers-babies/australias-mothers-babies/
https://www.aihw.gov.au/reports/mothers-babies/australias-mothers-babies/

	Factors Contributing to Geographical Variation in Maternal Smoking Rates Among Aboriginal and Torres Strait Islander Women
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Aboriginal and Torres Strait Islander Governance and Research Team Positionality
	2.2   |   Ethics Approvals
	2.3   |   Study Design
	2.4   |   Data Source
	2.5   |   Study Population
	2.6   |   Scale
	2.7   |   Measures
	2.7.1   |   Smoking Status
	2.7.2   |   Geographic Area
	2.7.3   |   Area Level Factors

	2.8   |   Analysis

	3   |   Results
	3.1   |   Sample
	3.2   |   Factors Associated With Not Smoking
	3.3   |   Geographic Variation

	4   |   Discussion
	5   |   Strengths and Limitations
	6   |   Conclusions
	Acknowledgements
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


