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ABSTRACT
Background  Obesity prevalence differs by 
neighbourhood. One such characteristic of these 
neighbourhoods is the level of socioeconomic 
disadvantage. Understanding the nature of 
neighbourhood socioeconomic inequalities is important 
for shaping targeted interventions and policies to 
promote equitable access to resources and opportunities 
that support healthy living. The aim of this study was 
to examine associations between neighbourhood 
socioeconomic disadvantage and body mass index (BMI) 
over a 16-year period among a population-representative 
Australian sample.
Methods  This study used data from 208 309 
observations collected between 2006 and 2021 from the 
Household, Income and Labour Dynamics in Australia 
Survey. Neighbourhood disadvantage was measured via 
a census-derived index, and participants self-reported 
height and weight, which was computed to BMI. 
Data were analysed using multilevel and fixed effects 
regression to examine overall associations, trends over 
time and changes in neighbourhoods with changes in 
BMI.
Results  There was an overall association between 
neighbourhood socioeconomic disadvantage and BMI. 
BMI was higher among those in the most disadvantaged 
neighbourhoods compared with the least disadvantaged 
neighbourhoods (β=1.31, 95% CI 1.15 to 1.46). BMI 
trends over time were widening with greater increases 
in BMI among those in the most disadvantaged 
neighbourhoods (Q1: β=0.04, 95% CI 0.02 to 0.06 
and Q2: β=0.05, 95% CI 0.03 to 0.06). Changes in the 
level of neighbourhood socioeconomic disadvantage 
were positively associated with changes in BMI, with the 
strongest association among those transitioning to more 
disadvantaged neighbourhoods (Q1: β=0.10, 95% CI 
0.02 to 0.18 and Q2: β=0.08, 95% CI 0.02 to 0.15).
Conclusions  Using methodologically rigorous 
epidemiological approaches along with longitudinal, 
national data, this study found strong evidence of 
neighbourhood socioeconomic inequalities in BMI. 
Understanding the neighbourhood-level mechanisms 
likely to exacerbate these inequalities remains a future 
research priority.

INTRODUCTION
Obesity is a complex, chronic disease that poses 
significant threats to global health, including 
increased risk of developing non-communicable 

diseases, leading to substantial economic costs.1 2 
Between 1990 and 2022, the global prevalence of 
obesity has more than doubled.2 In 2022, 2.5 billion 
adults were found to be overweight and 890 million 
were estimated to be living with obesity globally.2 
Furthermore, in Australia, almost two-thirds of 
the adult population were found to be overweight 
and obese, increasing from 19% in 1995 to 32% 
in 2022.3

The health risks associated with high body mass 
index (BMI), including type 2 diabetes, stroke, 
digestive disorders, chronic respiratory diseases, 
cardiovascular diseases, arthritis, asthma and certain 
cancers, are becoming increasingly well under-
stood and documented.4 Overweight and obesity 
are predicted to cost over US$4 trillion of income 
to the global economy in 2035.1 Unemployment, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Many studies have demonstrated an association 
between neighbourhood socioeconomic 
disadvantage and obesity. However, they have 
weak causal inference due to lack of temporal 
precedence or are limited by the length of the 
design period.

WHAT THIS STUDY ADDS
	⇒ This study provides the most comprehensive 
study of this association to date, providing 
a strong basis to infer causation. It includes 
16 waves of data, multifaceted analyses 
including overall associations, trends over 
time and changes in exposure associated with 
changes in the outcome, and finally, utilisation 
of a novel exposure data for neighbourhood 
socioeconomic disadvantage, which accounts 
for changes over time in geographical measures 
and time between censuses.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Implications for research include the 
comprehensive analytic approach and the novel 
use of changing neighbourhood disadvantage 
exposures. The findings support tailored, 
neighbourhood-level interventions, as well as 
urban planning policy reforms that mitigate 
socioeconomic disadvantage.
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lower income, higher discrimination and social exclusion rates 
have been linked to higher BMI.5 6

Obesity prevalence differs by where you live. One such charac-
teristic of these areas is neighbourhood socioeconomic disadvan-
tage.7–12 In Australia, adults living in the most socioeconomically 
disadvantaged areas were more likely to be overweight or obese 
(68%) than those from the least socioeconomically disadvantaged 
areas (60%).3 Several Australian cross-sectional studies have 
supported the assertion of neighbourhood-level socioeconomic 
inequalities in obesity. Three cross-sectional studies in Australia 
have found that those living in disadvantaged neighbourhoods 
had higher weight status than those in the least disadvantaged 
neighbourhoods.13–15 Among longitudinal Australian research, 
analysis of seven waves of the Household, Income and Labour 
Dynamics in Australia (HILDA) Survey found associations 
between higher neighbourhood socioeconomic disadvantage 
and higher BMI among survey participants between 15 and 24 
years, with neighbourhood inequalities widening among women 
until 54 years of age.16 Similarly, another Australian study found 
that those living in the more disadvantaged neighbourhoods had 
higher weight status than those in the least disadvantaged neigh-
bourhoods.17 However, a longitudinal study which used data 
from a mid-to-older aged cohort in Brisbane, Australia, found no 
causal relations between BMI and neighbourhood disadvantage 
among those who moved neighbourhoods.18 The environmental 
characteristics of disadvantaged neighbourhoods may influ-
ence behaviours, such as dietary choices and physical activity 
levels, that are associated with BMI, potentially contributing to 
socioeconomic inequalities in obesity.19 Such environments that 
comprise elements that encourage obesogenic behaviours and 
promote weight gain are known as obesogenic environments.20 21 
Obesogenic environments can influence dietary behaviours (the 
availability, affordability and accessibility of food outlets)22 and 
physical activity levels (through proximity of parks, streets inter-
connectivity and availability of walking opportunities).23–25

While numerous studies have explored the environmental 
determinants of obesity, gaps in understanding this relationship 
remain. Most studies in this area are cross-sectional,13 14 26 which 
by their design provide weaker causal inference due to a lack of 
temporal precedence.27 Existing longitudinal studies7 16–18 have 
either only examined people who relocated (ie, movers) or did not 
consider both movers and stayers. While ‘mover’ studies provide 
stronger causal inference as they allow for changes in exposure 
over time, such ‘stayer’ studies only take the level of neighbour-
hood disadvantage at a single point in time and assume consis-
tency over the study period.28 This is a key limitation of ‘stayer’ 
studies. Furthermore, some longitudinal cohort studies17 18 use 
census data from a single census year. However, the Australian 
Bureau of Statistics (ABS) does not recommend the use of their 
socioeconomic disadvantage index for longitudinal analysis for 
two reasons: First, the Index of Relative Socio-economic Disad-
vantage (IRSD) is derived from census data collected every 5 
years, limiting its timeliness. Second, geographical boundaries 
may be updated every census.29 Therefore, it is possible that area 
level changes such as gentrification or population growth may 
not be accounted for.

This study aims to overcome these limitations by examining 
associations between neighbourhood socioeconomic disadvan-
tage and BMI over a 16-year period among a population repre-
sentative Australian sample using three analytic approaches: 
(1) overall associations, (2) trends over time and (3) changes 
in neighbourhood socioeconomic disadvantage and changes in 
BMI. This study seeks to address the gaps in previous research 
by accounting for both movers and stayers and by using a novel 

method that employs spatially and temporally consistent neigh-
bourhood socioeconomic data to consider how neighbourhoods 
change over time, including between each census year. This 
approach provides stronger causal insights into the relationship 
between neighbourhood disadvantage and obesity.

METHODS
Population and data
This study used data from the HILDA Survey. The HILDA 
Survey is an annual household-based, nationally representa-
tive Australian longitudinal survey that covers a broad range of 
information about income, health, education, labour market and 
family.30 The HILDA Survey was initiated in 2001 and consisted 
of 7682 households and 13 969 individual respondents, with 
an additional 2153 households and 4009 individual respon-
dents known as the top-up sample added to the study in 2011.31 
The survey involves people aged 15 years and above. Data are 
collected through face-to-face interviews and self-completed 
questionnaires. Detailed information about the HILDA Survey 
design and data sampling collection methodology is available 
elsewhere.30

Variables
Outcome
BMI: HILDA collects self-reported height and weight data 
yearly, from which BMI was estimated for each participant using 
the formula: weight in kilograms divided by participant’s height 
in metre square.

Exposures
Neighbourhood-level socioeconomic disadvantage: to overcome 
the limitations of relying on census data for longitudinal anal-
ysis, neighbourhood disadvantage was measured using spatially 
and temporally consistent data derived from the ABS IRSD. 
This dataset was standardised to the boundaries of ABS 2021 
Statistical area level 1 (SA1) census. The methodology used to 
generate these data is described in detail elsewhere.32 The neigh-
bourhoods were classified into quintiles with Q1 representing 
the most disadvantaged and Q5 representing the least disadvan-
taged neighbourhoods. The IRSD measures only relative disad-
vantage by using a weighted combination of social and economic 
variables of households and the people living within an area such 
as low income, unemployment and low education attainment.33 
Using annual socioeconomic indexes for areas data, rather than 
5 yearly data, at a small geographic scale addresses key chal-
lenges associated with tracking neighbourhood socioeconomic 
factors over time.

Confounders
To address possible sources of confounding, a range of vari-
ables including age, gender, person-level socioeconomic factors 
and demographic factors were identified based on the previous 
literature.34

Age: in this study, age was subsequently coded into seven 
categories: 18–24, 25–34, 35–44, 45–54, 55–64, 65–74 and 75 
years and over.

Education: HILDA Survey participants were asked about their 
highest level of attained education. The nine categories provided 
were subsequently coded in this study into four categories: bach-
elor’s degree or higher; advanced diploma, diploma or certifi-
cate; year 12; year 11 or below.

Occupation: occupation was coded according to the Australian 
and New Zealand Standard Classification of Occupations35 and 
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classified into nine categories, which were subsequently coded 
into three categories in this study: high (professional; manager); 
medium (personal and community service workers; technicians 
and trades workers; administrative and clerical workers); and 
low (labourers; machinery operators and drivers; sales workers). 
An additional category was created to accommodate participants 
who were not in the labour force.

Household income: household income was coded into seven 
income categories: AU$156 000 or more, AU$130 000–AU$155 
999, AU$104 000–AU$129 999, AU$78 000–AU$103 999, 
AU$52 000–AU$77 999, AU$26 000–AU$51 999 and less than 
AU$25 999.

Movers: participants were asked if they had changed address 
since the last interview. This was coded into two categories: (1) 
mover (participants who had relocated since the last wave) and 
(2) stayer (those who had not moved since the last wave). Partic-
ipants were classified as movers in any wave if they reported 
changing address, meaning participants could be movers in 

multiple waves if they moved more than once throughout the 
study period. The mover variable was updated for each wave to 
ensure that transitions across neighbourhoods over time were 
captured.

Statistical analysis
This study used data from wave 6 to wave 21 (2006–2021) 
for the analysis, as BMI was introduced from wave 6, and 
2021 was the most recent ABS census, and therefore the most 
recent available neighbourhood-level socioeconomic disadvan-
tage data. From the original sample of 256 787 observations, 
participants under the age of 18 were omitted (12 720 obser-
vations), resulting in an in-scope sample of 244 067. Although 
the HILDA Survey includes participants aged 15 years and 
older, we restricted our sample to adults (18 years and over) to 
ensure consistency in the interpretation of BMI. BMI in individ-
uals under 18 is interpreted using age-specific and sex-specific 

Table 1  Sociodemographic characteristics and body mass index (BMI) of the baseline and final wave of the analytic sample: Household, Income 
and Labour Dynamics in Australia Survey

2006 2021 Pooled

Analytic sample 
(n=) %

BMI
Mean (SD)

Analytic sample 
(n=) %

BMI
Mean (SD)

Analytic sample 
(n=) %

BMI
Mean (SD)

Neighbourhood disadvantage

 � Q1 (most disadvantaged) 18.8 27.30 (5.74) 18.3 29.34 (7.35) 18.3 28.21 (6.52)

 � Q2 20.1 26.78 (5.26) 19.4 28.50 (6.74) 19.8 27.56 (6.02)

 � Q3 17.7 26.32 (5.24) 20.8 27.87 (6.05) 19.7 27.19 (5.64)

 � Q4 21.5 26.29 (4.99) 20.4 27.48 (5.90) 21.3 26.73 (5.38)

 � Q5 (least disadvantaged) 21.9 25.61 (4.56) 21.1 26.40 (5.29) 21.0 25.95 (4.80)

Sex

 � Male 47.2 26.78 (4.53) 46.1 27.89 (5.53) 47.1 27.30 (4.98)

 � Female 52.8 26.12 (5.69) 53.9 27.85 (6.97) 52.9 26.91 (6.30)

Education

 � Bachelor degree or higher 23.0 25.60 (4.62) 31.6 26.66 (5.53) 27.3 26.12 (5.03)

 � Advanced diploma, diploma or 
certificate

29.8 26.7 (5.00) 34.3 28.67 (6.46) 32.9 27.66 (5.73)

 � Year 12 15.0 25.81 (5.23) 15.4 27.35 (6.51) 15.7 26.36 (5.84)

 � Year 11 or below 32.2 27.08 (5.58) 18.8 28.88 (6.88) 24.2 27.88 (6.14)

Occupation

 � High 25.7 26.18 (4.74) 27.2 27.16 (5.70) 26.2 26.64 (5.14)

 � Medium 25.9 26.46 (5.18) 27.9 27.91 (6.14) 25.2 27.01 (5.58)

 � Low 15.1 26.31 (5.22) 28.0 28.02 (6.31) 13.8 27.21 (5.68)

 � Not in labour force 33.4 26.67 (5.48) 28.3 28.34 (6.91) 34.8 27.45 (6.21)

Income

AU$156 000 plus 9.8 25.54 (4.44) 33.4 27.33 (5.75) 22.8 26.56 (5.14)

AU$130 000–AU$155 999 6.6 26.44 (4.93) 10.4 27.76 (5.92) 9.7 27.04 (5.59)

AU$104 000–AU$129 999 10.8 26.54 (5.01) 11.2 28.31 (6.49) 12.3 27.25 (5.71)

AU$78 000–AU$103 999 16.2 26.34 (4.88) 11.9 28.43 (6.99) 14.5 27.32 (5.87)

AU$52 000–AU$77 999 20.4 26.72 (5.33) 13.1 28.25 (6.61) 15.2 27.28 (5.92)

AU$26 000–AU$51 999 20.8 26.50 (5.49) 14.3 28.18 (6.72) 16.6 27.45 (6.04)

 � less than AU$25 999 15.2 26.56 (5.44) 5.6 27.59 (6.89) 8.9 26.93 (5.99)

Age, (years)

 � 18–24 12.4 24.09 (4.63) 10.2 25.92 (6.79) 12.2 24.92 (5.51)

 � 25–34 16.4 25.97 (5.05) 19.5 27.46 (6.66) 18.1 26.52 (5.76)

 � 35–44 20.9 26.72 (5.37) 16.4 27.97 (6.29) 17.1 27.36 (5.84)

 � 45–54 19.3 27.26 (5.39) 15.6 28.86 (6.46) 17.8 27.86 (5.91)

 � 55–64 14.4 27.54 (4.93) 16.2 28.53 (6.17) 15.8 28.10 (5.63)

 � 65–74 9.6 26.86 (4.73) 13.1 28.39 (5.93) 11.5 27.84 (5.31)

 � 75 and over 7.1 25.69 (4.87) 8.9 27.15 (5.16) 7.6 26.31 (4.79)
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growth charts, which differ from the fixed cut-off points used 
for adults.36 Of the remaining observations, 118 were missing 
on occupation, 45 were missing on SA1 and 34 430 were missing 
on BMI. The remaining 209 474 observations were merged with 
the IRSD data, with 1165 dropped due to missing IRSD decile. A 
small number of SA1s do not receive an IRSD Score if they have 
a low population or insufficient data quality to maintain confi-
dentiality and data reliability.37 This resulted in a final analytic 
sample of 208 309 observations (85.3% of the in-scope sample) 
analysed in the present study. Details of the analytic sample are 
presented in table 1. Sensitivity analysis indicated that missing 
participant data were associated with covariates rather than our 
outcome variable, BMI. As the missing data are related to the 
covariates rather than the outcome, they are considered missing 
at random. Model estimations remain unbiased if the dropout-
related covariates are included in the models and there are no 
other unmeasured covariates associated with dropout.38

The analysis was undertaken in three stages. First, to examine 
the overall association between neighbourhood socioeconomic 
disadvantage (categorical) and BMI (continuous), a multilevel 
linear regression pooling all waves between 2006 and 2021 was 
undertaken. Second, to examine trends in BMI over time by 
level of neighbourhood socioeconomic disadvantage, an inter-
action term between neighbourhood socioeconomic disadvan-
tage and time was added to the model. Change in model fit was 
examined using a likelihood ratio test. Last, to examine whether 
changes in neighbourhood disadvantage were associated with 
changes in BMI, a fixed effects model with cluster-robust stan-
dard errors was undertaken. All data analyses were undertaken 
using STATA/MP V.18.0.39 Potential confounders such as sex, 
age, household income, occupation and educational attainment 
were adjusted for in all the models. For analysis, the reference 
groups were the least disadvantaged group (Q5), bachelor’s 
degree or higher (education), professionals and managers (occu-
pation) and household income of AU$156 000 and over (house-
hold income).

RESULTS
The mean BMI for participants is presented in table  1, and 
mean BMI across neighbourhood disadvantage quintiles is 
presented in figure 1. Those residing in the most disadvantaged 

neighbourhoods, women, lowest education attainment, not in 
the labour force and adults aged 45–64 had the highest BMI 
within their respective categories in 2006 and 2021.

Changes (ie, transitions) in neighbourhood disadvantage 
over the course of the study period are presented in table 2. 
The majority of participants remained in a neighbourhood with 
the same level of disadvantage throughout the study period. 
Those residing in the least disadvantaged neighbourhoods 
(Q5) were most likely not to have a change in their level of 
neighbourhood disadvantage (88.1%). Among those moving 
neighbourhoods, changes most frequently occurred between 
adjacent quintiles. The greatest movement was among those 
from Q4 to Q3 (8.4%), followed by Q3 to Q4 (8.3%) and Q2 
to Q3 (7.9%). Transitioning into or out of the most disadvan-
taged (Q1) and the least disadvantaged (Q5) neighbourhoods 
was less common.

The findings of each of the regression models are presented in 
table 3. There was a graded overall association between neigh-
bourhood socioeconomic disadvantage and BMI: those living in 
the most disadvantaged neighbourhoods had greater BMI than 
those living in the least disadvantaged neighbourhoods (β=1.31, 
95% CI 1.15to 1.46).

Examining trends over time, those in more disadvantaged 
neighbourhoods experienced greater increases in BMI over 
time, with similar effect sizes observed for those in Q1 (β=0.04, 
95% CI 0.02 to 0.06) Q2 (β=0.05, 95% CI 0.03 to 0.06) and Q3 
(β=0.04, 95% CI 0.02 to 0.05). This model was a significantly 
better fit (likelihood ratio test χ2(4)=52.38, p<0.001). Figure 2 
shows widening of inequalities in BMI by neighbourhood disad-
vantage over time, with greater increases in BMI observed 
among those in more disadvantaged neighbourhoods compared 
with the least disadvantaged neighbourhoods (Q4 and Q5).

Last, changes in neighbourhood socioeconomic disadvantage 
were associated with changes in BMI in fixed effects models, 
with greater effects among those with changes to neighbour-
hoods with higher levels of disadvantage. Specifically, those who 
transitioned into the most disadvantaged neighbourhoods (Q1) 
had the greatest increase in BMI (β=0.10, 95% CI 0.02 to 0.18), 
followed by those who transitioned into a Q2 neighbourhood 
(β=0.08, 95% CI 0.02 to 0.15). Transitioning to a Q3 or Q4 
neighbourhood also resulted in a small increase in BMI (Q3: 

Figure 1  Mean body mass index over time across quintiles of neighbourhood socioeconomic disadvantage: the Household, Income and Labour 
Dynamics in Australia Survey (2006–2021).
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β=0.06, 95% CI 0.01 to 0.12 and Q4: β=0.06, 95% CI 0.01 
to 0.11).

DISCUSSION
In this study, we examined whether neighbourhood socioeco-
nomic disadvantage was associated with BMI over a 16-year 
period among a representative Australian population, focusing 
on overall associations, trends over time and concurrent changes 

in neighbourhood disadvantage and BMI. Our study found an 
overall association between neighbourhood disadvantage and 
BMI, that inequalities in BMI by neighbourhood disadvantage 
were widening over time and that a change in the level of neigh-
bourhood disadvantage resulted in a change in BMI. The first 
finding supports the existing longitudinal evidence conducted in 
Australia18 40 and the USA,41 where those living in more disad-
vantaged neighbourhoods had higher BMI than those living in 
less disadvantaged neighbourhoods.

Our study also found that inequalities in BMI by neighbour-
hood disadvantage were widening over time, with those living 
in the most disadvantaged neighbourhoods experiencing greater 
increases in BMI over the study period compared with those in 
more advantaged neighbourhoods. This contrasts with findings 
from Rachele et al28 who found no evidence of differences in 
the rate of BMI change over time across levels of neighbour-
hood disadvantage among adults aged 40–65 years in Brisbane. 
A possible explanation for the inconsistency in findings is that 
our study included a broader age range, suggesting that the 
impact of neighbourhood socioeconomic disadvantage on BMI 
may begin earlier in life. This is supported by Feng and Wilson,16 
who determined that inequalities in BMI were already evident 
among young adults aged 15–24 years, with those in more disad-
vantaged neighbourhoods exhibiting higher BMI than those in 
more advantaged neighbourhoods.

Previous studies investigating changes in neighbourhood socio-
economic disadvantage and changes in BMI have reported mixed 
findings. Our findings are consistent with three US studies42–44 
where moving to more disadvantaged neighbourhoods was 
associated with greater weight gain over time than staying in 
a similar or less disadvantaged neighbourhood. Specifically, 
Leonard et al42 found that an increase in the level of neighbour-
hood condition (a market-based valuation of neighbourhood 
desirability) was associated with less weight gain. Another study 
among US-based mothers found that moving to a higher socio-
economic area was associated with a 50% reduction in the odds 
of being obese.44 However, Rachele et al18 found no relationship 

Table 2  Transitions between neighbourhood disadvantage quintiles between 2006 and 2021 in the Household, Income and Labour Dynamics in 
Australia Survey

Baseline neighbourhoods 
quintiles distribution

Final neighbourhood quintiles distribution*

Q1 Q2 Q3 Q4 Q5 Total

Q1

 � Frequency 28 420 2482 940 632 306 32 780

 � Per cent 86.7 7.6 2.9 1.9 0.9 100

Q2

 � Frequency 2544 28 880 2830 1006 654 35 924

 � Per cent 7.1 80.4 7.9 2.8 1.8 100

Q3

 � Frequency 892 2799 28 309 2965 848 35 813

 � Per cent 2.5 7.8 79.1 8.3 2.4 100

Q4

 � Frequency 576 962 3270 31 549 2792 39 149

 � Per cent 1.5 2.5 8.4 80.6 7.1 100

Q5

 � Frequency 301 624 901 2768 33 846 38 440

 � Per cent 0.8 1.6 2.3 7.2 88.1 100

Total 32 743 35 747 36 250 38 920 38 446 182 106

Per cent 17.98 19.63 19.91 21.37 21.11 100

*Q1 represents the most disadvantaged neighbourhoods and Q5 represents the least disadvantaged neighbourhoods.

Table 3  Associations between neighbourhood socioeconomic 
disadvantage and body mass index in the Household, Income and 
Labour Dynamics in Australia Survey 2006–2021: multilevel and fixed 
effects models*

n=208 303 β (95% CI)

Model 1 (pooled)

 � Time (waves) 0.09 (0.08 to 0.09)

 � Q5 (least disadvantage) Ref

 � Q4 0.33 (0.22 to 0.43)

 � Q3 0.56 (0.43 to 0.68)

 � Q2 0.91 (0.77 to 1.05)

 � Q1 (most disadvantaged) 1.31 (1.15 to 1.46)

Model 2 (trends)

 � Q5 (least disadvantage)×time Ref

 � Q4×time 0.01 (−0.01 to 0.02)

 � Q3×time 0.04 (0.02 to 0.05)

 � Q2×time 0.05 (0.03 to 0.06)

 � Q1 (most disadvantaged)×time 0.04 (0.02 to 0.06)

Model 3 (fixed effects)

 � Q5 (least disadvantage) Ref

 � Q4 0.06 (0.01 to 0.11)

 � Q3 0.06 (0.01 to 0.12)

 � Q2 0.08 (0.02 to 0.15)

 � Q1 (most disadvantaged) 0.10 (0.02 to 0.18)

*Adjusted for age, sex, education, occupation and household income.
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between changes in neighbourhood disadvantage and changes 
in BMI. Several reasons may explain the inconsistent findings. 
First, the study by Rachele et al18 focused on older adults, and as 
previously discussed, the effect of neighbourhood disadvantage 
on BMI may begin from a younger age, such that moving later in 
adulthood does not impact weight trajectories. In addition, the 
shorter follow-up period in their study (6 years compared with 
16 years) may limit the ability to detect changes in BMI. Last, 
relocation typically occurred between neighbourhoods with 
the same or adjacent level of disadvantage, potentially reducing 
power to identify associations.

Policy implications
Our findings support both previous international10–12 45 and 
Australian studies7 13 16 17 40 that have examined associations 
between neighbourhood disadvantage and BMI. Higher quality 
causal evidence for associations between neighbourhood 
socioeconomic disadvantage and BMI supports the need for 
policies that address drivers of disadvantage to reduce inequal-
ities and prevent non-communicable diseases and prema-
ture mortality linked to higher BMI.5 Urban planning policies 
aimed at improving the built environment have the potential 
to improve health outcomes in disadvantaged neighbourhoods. 
For example, recent Australian research suggests that greenspace 
is likely to reduce neighbourhood socioeconomic disadvantage 
inequalities in BMI.46 However, while such policies are likely 
beneficial, future research is needed to better understand the 
causal mechanisms underlying the relationship between neigh-
bourhood disadvantage and BMI, including using approaches 
such as causal mediation analysis.47 Additionally, it is likely that 
the associations between neighbourhood disadvantage and BMI 
vary according to individual-level characteristics, such as cultur-
ally and linguistically diverse backgrounds or disability. Research 
efforts should seek to further disentangle these complex rela-
tionships to inform more targeted and effective intervention 
strategies.

Strengths and limitations
This study has several key strengths. First, a large Australian 
representative sample from the HILDA Survey was used, which 
included a long period of observation (2006–2021). Second, 

analytic approach of this study was comprehensive, including 
overall associations, trends over time and associations between 
changes in exposures and changes in outcomes. Third, we used 
spatially and temporally consistent IRSD data to more accurately 
capture changes in the neighbourhood exposure. Additionally, 
we were able to capture changes in the level neighbourhood 
socioeconomic disadvantage due to participants moving to new 
neighbourhoods, as well as neighbourhoods changing over time 
for participants that did not move (eg, gentrification or neigh-
bourhood decline). This study also has several limitations. First, 
the estimation of BMI using self-reported weight and height. 
This method of estimation is subject to measurement error, often 
leading to BMI underestimation.48 Second, BMI as a measure 
of cardiometabolic health is limited because it is an indirect 
measure of adiposity, which does not reflect fat distribution or 
body fat amount.49 50

CONCLUSIONS
In conclusion, this study is among the most comprehensive 
investigations of neighbourhood socioeconomic disadvantage 
and BMI to date, combining rigorous epidemiological methods 
with longitudinal, national data. It provides robust evidence 
of neighbourhood socioeconomic inequalities in BMI. Future 
research should focus on identifying the mechanisms driving this 
association and informing effective policy strategies to reduce 
obesity-related inequalities.

X Jerome N Rachele @jn_rachele
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