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Abstract
Background Understanding the association between socioeconomic inequalities and health behaviors is imperative 
for elucidating and effectively addressing health inequities among children and adolescents. Despite the wealth 
of literature on social gradients in health behaviors, longitudinal analyses of socioeconomic inequalities in the 
health behaviors of children and adolescents are relatively limited, particularly in the Australian literature. Therefore, 
this study aimed to investigate the association between socioeconomic inequalities and health behaviors among 
Australian children and adolescents.

Methods This study utilized the secondary data from the Longitudinal Study of Australian Children (Waves 2–8), 
which included participants aged 2 to 15 years. Relative index inequality (RII) methods were used to investigate the 
associations between socioeconomic inequalities and the health behaviors of children and adolescents.

Results Compared with their counterparts, children and adolescents with high socioeconomic status (SES) are 
84% more likely to consume fruits and vegetables (RII = 1.84, 95% CI = 1.63–2.09) and 19% less likely to consume 
sugary beverages (RII = 0.81, 95% CI = 0.77–0.86), but more likely to consume sweet and savory foods (RII = 1.09, 95% 
CI = 1.01–1.19). Children and adolescents with high SES were less likely to spend their free time on screens (RII = 0.86, 
95% CI = 0.81–0.91) and more inclined toward outdoor activities (RII = 1.75, 95% CI = 1.53–1.98).

Conclusion This study provides useful insight into socioeconomic inequalities and health behavior outcomes in 
children and adolescents. These findings stress the need for tailored interventions designed to improve the health 
behaviors of families from lower socioeconomic backgrounds. Additionally, addressing unhealthy dietary behaviors, 
such as the higher consumption of sweet and savory foods among children from higher SES backgrounds, is equally 
critical. Such comprehensive interventions have the potential to reduce socioeconomic disparities in health behaviors 
and improve the well-being of the broader population.
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Introduction
Health behavior is a composite set of lifestyles that arises 
from the choices made by individuals, shaped by oppor-
tunities in accordance with their socioeconomic status 
(SES), measured by education, income, and occupation 
[1]. Individuals with a higher SES have greater access 
to and are more likely to engage in behaviors that pro-
mote health [2]. This includes leveraging healthcare ser-
vices, regularly participating in preventive screenings 
and vaccinations, and seeking early diagnosis and treat-
ment, which are directly linked to positive health out-
comes [3, 4]. On the other hand, those from lower SES 
backgrounds might find themselves more prone to lim-
ited access to these preventive services, further widening 
socioeconomic disparities in overall health outcomes [5].

Additionally, Gautam et al. (2023) indicated that chil-
dren from lower SES backgrounds are at an elevated risk 
for adopting negative health behaviors, such as early ini-
tiation of smoking, high-energy-dense food consump-
tion, low physical activity, and involvement in drug 
abuse. Conversely, children and adolescents from higher 
socioeconomic backgrounds exhibit a higher prevalence 
of healthy behaviors, such as increased consumption of 
fruits and vegetables, dairy products, regular breakfast, 
adherence to a nutritious diet, and engagement in an 
active lifestyle [2]. Therefore, socioeconomic inequali-
ties shape health behaviors in children and adolescents, 
which can contribute to chronic conditions such as obe-
sity and cardiovascular disease [6].

Previously, several studies have explored and examined 
the relationship between SES and health behaviors in the 
Australian population [7, 8]. However, longitudinal inves-
tigations into how socioeconomic inequalities influence 
various health behavior outcomes in children and adoles-
cents remain limited [9, 10, 11]. In particular, the Relative 
Index of Inequality (RII), a crucial measure for quantify-
ing the degree of inequality across different socio-eco-
nomic strata, offers a more nuanced and comprehensive 
understanding of disparities in health and suboptimal 
health behavior outcomes [12, 13, 14]. Furthermore, con-
sidering several indicators such as income, education, 
and employment status offer significant advantages over 
individual variables. These indicators encapsulate a range 
of socio-economic conditions that influence health and 
health behavior outcomes [15]. For instance, income not 
only affects access to healthcare services but also deter-
mines living conditions and nutritional quality, which are 
critical determinants of health. Education, on the other 
hand, impacts health literacy and the ability to navigate 
the healthcare system effectively [16]. By using these 
indicators, researchers can capture the multi-faceted 
nature of socio-economic status and its impact on health, 
leading to more robust and actionable findings [16, 17]. 
Hence, emphasizing the use of RII and socio-economic 

indicators allows for a deeper and more accurate analy-
sis of health inequalities, ultimately contributing to the 
development of targeted interventions and policies [18, 
19].

This study will fill gaps in the literature by performing 
the longitudinal analysis of the socioeconomic inequali-
ties in the health behavior inequalities of Australian 
children and adolescents. Longitudinal studies provide a 
nuanced understanding of how health behaviors evolve 
over time in response to changing socioeconomic con-
ditions, capturing both immediate and delayed effects 
of inequalities. Such analyses can reveal critical inter-
vention points, particularly during childhood and ado-
lescence when behaviors are most malleable. This study 
analyzed health behaviors in children and adolescents by 
categorizing them into healthy and unhealthy behaviors, 
and offers a nuanced perspective, delineating between 
actions that promote health and those that pose risks. 
Such insights are pivotal for policymakers and healthcare 
professionals in designing targeted intervention strate-
gies aimed at addressing the unique needs of various 
socioeconomic groups and reducing health inequalities.

Methods and materials
This study employed data from the birth cohort of the 
Longitudinal Study of Australian Children (LSAC). The 
LSAC is an ongoing nationally representative survey, 
commenced in 2004 and is conducted by the Australian 
Bureau of Statistics (ABS), the Australian Institute of 
Family Studies (AIFS), and the Department of Social Ser-
vice (DSS). The LSAC employed a cross-sequential study 
design that utilized a multistage cluster sampling method 
and collected the data biennially, primarily from the bio-
logical mother, who serves as the primary caregiver in 
95% of cases. If the biological mother was unavailable, 
data were collected from fathers, grandparents, adoptive 
parents, and stepparents. Adolescents aged 12 and older 
provided their data directly to the LSAC. The data were 
collected using a structured questionnaires for both par-
ents and adolescents [20].

In this secondary data analysis study, we examined 
data on parental SES and children’s health behaviors 
collected from primary caregivers when the children 
were aged 2 to 11 years during waves 2 to 6, and from 
adolescents aged 12–13 and 14–15 years during waves 7 
and 8, respectively. During the 12 years of follow-up, six 
data points were considered. The initial dataset at wave 
2 included 4,605 participants during the years 2005/06. 
Follow-ups continued through wave 8, culminating in a 
final sample of 3,127 participants in the years 2017/18. 
Further details on the LSAC methodology can be found 
in elsewhere [21].
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Dependent variables
The dependent variable of this study was health behavior, 
either through healthy behavior or unhealthy behaviors. 
Healthy behaviors refers to consuming fruits and vegeta-
bles and engaging in outdoor and physical activity dur-
ing leisure time [22]. Consuming sweet and savory foods, 
sugary drinks, smoking tobacco, drinking alcohol, expe-
riencing sleep problems, engaging in sedentary activities 
during leisure time, are considered unhealthy behaviors 
in children and adolescents [23]. Based on prior research 
[2], this study used seven variables to describe health 
behavior among children and adolescents: (i) consump-
tion of fruits and vegetables, (ii) intake of sugary bever-
ages, (iii) consumption of sweet and savory food, (iv) 
movement behaviors, (v) outdoor activities with relatives/
parents, (vi) sleeping problems and (vii) smoking tobacco 
and drinking alcohol. While consumption of fruits and 
vegetables, intake of sugary beverages, consumption of 
sweet and savory foods, movement behaviors, outdoor 
activities with relatives/parents, and sleeping problems 
were assessed at ages 2 to 15 years (i.e., Waves 2 to 8), 
smoking tobacco and drinking alcohol were only assessed 
in adolescents aged 12–13 and 14–15 years during Waves 
7 and 8.

Consumption of fruits and vegetables, sugary beverages, 
and sweet and savory foods
In the LSAC, the consumption of fruits and vegetables 
was measured by the following question: (i) within 24 h, 
how many times did the study child eat cooked vegetables, 
raw vegetables, or fresh fruits? Whereas consumption of 
sweet and savory foods was measured by (ii) within 24 h, 
how many times does the study child eat foods including 
meat pies, hamburgers, hotdogs, sausages, sausage rolls, 
French fries, savory snacks, biscuits, doughnuts, and choc-
olates? Similarly, the consumption of sugary beverages 
was measured by (iii) how many times did the study child 
drink sweet fruit juices, Coca-Cola, cordial, or lemonade 
within 24 h? All responses were recorded on an ordinal 
scale: (i) not at all, (ii) once in the last 24 h, and (iii) twice 
or more than twice in the last 24 h. Afterward, we con-
verted these responses into binary scales: (1) “not at all” 
consumption of fruits/vegetables, sweet/savory foods, 
and sugary drinks was coded as “0”; (2) consumption of 
fruit/vegetable, sweet/savory food, and sugary foods one 
or more times a day was coded as “1”.

Movement behaviors
The LSAC gathered data regarding the movement behav-
iorsof the study participants, which revealed that the 
children engaged in various recreational activities during 
the leisure time, such as riding bikes, dancing, walking, 
watching TV, painting, drawing, playing video games, 
and using electronic devices. All responses were recorded 

as follows: (i) “Usually, chooses inactive pastimes such 
as TV, computer, drawing or reading”, (ii) “Just as likely 
to choose active as inactive pastimes”, and (iii) “Usually, 
chooses active pastimes such as bike riding, dancing, 
games or sports”. Subsequently, movement behaviors were 
classified based on physical engagement during free time 
as biking, dancing, or walking (coded as 1) and screen 
time and inactive pastimes (including TV watching or 
electronic device use) (coded as 0).

Outdoor activities with relatives/parents
The LSAC measured the outdoor activities of children 
and adolescents by evaluating five distinct types of activi-
ties. These included (i) “watching sports events with par-
ents and other family members”, (ii) “going swimming with 
parents and other family members”, (iii) “attending school 
or community events with parents and other family mem-
bers”, (iv) “visiting the library with parents and other fam-
ily members”, and (v) “attending religious services with 
parents and other family members”. All the responses 
were recorded using a four-point scale, with “No out-
door activities at all” coded as 0, “One or two times in 
a month” coded as 1, “Two to three times in a month” 
coded as 2, and “More than four times in a month” coded 
as 3. These activities were categorized into binary scales: 
no outdoor activities at all (coded as 0) and one or more 
than one time in a month (coded as 1).

Sleeping problems
In the LSAC, sleeping problems of children and adoles-
cents were measured using the following question: “How 
much is the study child’s sleeping problem, such as not 
going to bed in time, sleeping along, walking during night, 
restless sleep, bed wetting, nightmares, and snoring in a 
week?”. The responses were “No problem at all” (coded as 
0), “One time in a week” (coded as 1), “Two to three times 
a week” (coded as 2), and “More than three times a week” 
(coded as 3). Subsequently, we further classified these 
responses into dichotomous codes. No sleeping problems 
were coded as 0, and sleeping problems “One time in a 
week”, “Two to three times a week”, and “More than three 
times a week” were coded as 1.

Smoking tobacco and alcohol
The LSAC collected data on risky health behaviors, 
including smoking tobacco habits and drinking habits, 
among adolescents aged 12 to 15 years. These behaviors 
were assessed using the following questions: (i) “Have you 
ever smoked even part of a cigarette? “, (ii) “Have you ever 
had an alcoholic drink even?”. All the responses to the 
smoking tobacco questionnaire were recorded as (i) “No 
smoking at all”, coded as 0; “Few puffs fewer than 10 ciga-
rettes in life”, coded as 1; and “More than 100 cigarettes 
in my life”, coded as 2. Afterward, we further categorized 
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these responses into binary forms: “No smoking at all” 
was coded as “0”, while “few puffs fewer than 10 cigarettes 
in life” and “more than 100 cigarettes in my life” were 
coded as 1.

Furthermore, the adolescents’ alcohol consumption 
data were collected on four-point Likert scales with “No 
drinking at all” coded as 0, “Yes, just a few sips” coded 
as 1, “Yes, I have had fewer than 10 alcoholic drinks in 
my life” coded as 2, and “Yes, I have had 10 or more alco-
holic drinks in my life” coded as 3. Subsequently, we cat-
egorized each response into a binary form. The absence 
of any alcohol consumption was denoted as “0”, while 
responses indicating minimal alcohol intake (“Yes, just a 
few sips”), limited alcohol consumption (“Yes, I have had 
fewer than 10 alcoholic drinks in my life”), and significant 
alcohol consumption (“Yes, I have had 10 or more alco-
holic drinks in my life”) were denoted as “1”.

Detailed information on the health behaviors of the 
children and adolescents is provided in the Appendix A 
supplementary file (Table 1).

Independent variables
Measure of socioeconomic status
SES is a multidimensional construct used in social, epi-
demiological, and health economic research and has 
been assessed since the 19th century [24, 25, 26]. It is 
defined objectively by factors such as income, education, 
and occupation of the individuals, and subjectively, it is 
evaluated based on social status and social class, place of 
residence, ethnic origin, religious and geographical back-
ground [24]. In this study, we assessed SES using three 
key indicators: income, education, and employment from 
wave 2 to wave 8 (Appendix A: Table 2). Each indicator 
was standardized to z scores (mean = 0, SD = 1) to ensure 
comparability. A composite SES score was then calcu-
lated as the mean of these standardized indicators follow-
ing methods used in similar studies for comprehensive 
SES assessment [27, 28]. Afterward, we calculated the rel-
ative rank ri = 1

N  as the mean of a fractional rank score 
of the study participants ranked by education, income, 
and employment (i.e., i = 1 for deprived individuals, 
andi = N  for affluent individuals). The mean of the frac-
tional rank score serves as the cutoff point for determin-
ing an individual’s SES. A higher mean fractional rank 
score indicates a higher SES, whereas a lower mean score 
signifies a lower SES. This approach, validated in prior 
research, accurately reflects individuals’ positions in the 
socioeconomic spectrum [29, 30, 31]. This relative rank 
was utilized as the key independent variable (i.e., SES) in 
regression models to evaluate the association between 
socioeconomic inequalities and health behaviors.

Control variables
These variables included age group, gender (i.e., male or 
female), place of residence, whether the child identified as 
Aboriginal or Torres Landler, whether English was spo-
ken at home, the number of children living with parents, 
the general health of the study child, and the remoteness 
of the family residence. Details are provided in Table 1.

Statistical analysis
Initially, this study utilized descriptive statistics, includ-
ing frequency and mean, to present an overview of the 
variables under investigation. Second, both the Relative 
Index of Inequality (RII) and the Generalized Mixed-
Effects Regression Model (GLMM) were used to analyze 
the data. GLMM enables a more comprehensive analy-
sis of longitudinal data. This approach provides a more 
robust set of statistical tools for longitudinal data analy-
sis, resulting in more powerful hypothesis tests, more 
accurate estimates of rates of change, and significant 
advancements in statistical methodologies for analyz-
ing longitudinal data [32, 33]. On the other hand, the RII 
measured the magnitude of socioeconomic inequalities 
in health behaviors. The RII is a regression-based mea-
sure that quantifies the extent of inequality in health out-
comes across the socioeconomic spectrum. It expresses 
the ratio of health outcomes between individuals at the 
theoretical lowest and highest positions of SES.

In this study, we used three key socioeconomic indica-
tors: education, income, and employment status. Each 
individual’s rank for these indicators was determined, 
creating a fractional rank as the cutoff point for deter-
mining their position within the socioeconomic hier-
archy. These fractional ranks were used as predictors in 
a GLMM, which is suitable for binary health outcomes. 
The RII was derived from the odds ratios (ORs) produced 
by the GLMM, where the ORs reflect the relative likeli-
hood of experiencing a health outcome based on socio-
economic status. The RII provides a summary measure of 
the inequality, representing the difference in health out-
comes between those at the bottom and top of the SES 
distribution [12].

In addition to the primary analysis, sensitivity analy-
ses were conducted to test the robustness of the results. 
Specifically, we evaluated the association of each socio-
economic indicator (income, education level, and 
employment status) individually with health behavior 
(See online Appendix B). Additionally, instances of miss-
ing data were addressed through simple imputation tech-
niques, with mean imputation for continuous data and 
mode for categorical data. All the statistical procedures 
were performed using R software.
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Characteristics Wave 2 
(n = 4605)

Wave 3 
(n = 4386)

Wave 4 
(n = 4242)

Wave 5 
(n = 4085)

Wave 6 
(n = 3764)

Wave 7 
(n = 3381)

Wave 8 
(n = 3127)

Missing 
value(n)

Dependent Variables % % % % % % % %
Consumption of fruit and Vegetables (e.g., fresh fruits, cooked vegetables, and raw vegetables) in the last 24 h 131(0.6)
No 108 (3.5) 83 (2.7) 101 (3.2) 126 (4) 281 (9) 287 (9.2) 205 (6.8)
Yes 3019 (96.5) 3044 (97.3) 3026 (96.8) 3001 (96) 2846 (91) 2840 (90.8) 2791 (93.2)
Consumption of sweet and savory foods (e.g., French fries, savory food, biscuits, and pie) in the last 24 h 131(0.6)
No 354 (11.3) 377 (12.1) 276 (8.8) 295 (9.4) 449 (14.4) 480 (15.4) 477 (15.9)
Yes 2773 (88.7) 2750 (87.9) 2851 (91.2) 2832 (90.6) 2678 (85.6) 2647 (84.6) 2519 (84.1)
Drinking sugary beverages (e.g., fruit juice, soft drink/cordial) 131(0.6)
No 945 (30.2) 297 (9.5) 1124 (35.9) 1240 (39.7) 1136 (36.3) 1287 (41.2) 1264 (42.2)
Yes 2182 (69.8) 2830 (90.5) 2003 (64.1) 1887 (60.3) 1991 (63.7) 1840 (58.8) 1732 (57.8)
Movement behaviors 250 (1.1)
Screening time 2047 (65.5) 2181 (69.8) 1784 (57.2) 2247 (72.6) 2353 (76.8) 2587 (83.6) 2526 (83.8)
Physical activity 1080 (34.5) 942 (30.2) 1337 (42.8) 848 (27.4) 709 (23.2) 508 (16.4) 490 (16.2)
Outdoor activities 194 (0.9)
No outdoor activities 89 (2.8) 91 (2.9) 84 (2.7) 112 (3.6) 120 (3.9) 210 (6.9) 373 (12)
One or more than one time in a 
month

3038 (97.2) 3035 (97.1) 3039 (97.3) 2985 (96.4) 2946 (96.1) 2841 (93.1) 2732 (88)

Sleeping problems 210 (1)
No, sleeping problem at all 1861 (59.5) 2222 (71.1) 2255 (72.2) 2263 (73.1) 2215 (72.4) 2227 (73) 2084 (67.2)
Yes, sleeping problem 1265 (40.5) 904 (28.9) 867 (27.8) 833 (26.9) 843 (27.6) 823 (27) 1017 (32.8)
Smoking tobacco 320(5.1)
No - - - - - 3076 (98.4) 2876 (92)
Yes - - - - - 51 (1.6) 251 (8)
Drinking alcohol 354(5.7)
No - - - - - 2373 (75.9) 1662 (53.1)
Yes - - - - - 754 (24.1) 1465 (46.9)
Key independent variables
Household’s income 71(0.3)
Lowest income 1625 (52) 1346 (43) 1210 (38.7) 1100 (35.3) 1014 (32.5) 960 (31.3) 893 (28.6)
lowest to medium income 1176 (37.6) 1320 (42.2) 1387 (44.4) 1295 (41.5) 1239 (39.7) 1130 (36.8) 1094 (35)
Medium to highest income 276 (8.8) 391 (12.5) 454 (14.5) 632 (20.3) 761 (24.4) 831 (27.1) 953 (30.5)
Highest income 50 (1.6) 70 (2.2) 76 (2.4) 93 (3) 109 (3.5) 150 (4.9) 183 (5.9)
Mother education 4406(20.1)
Postgraduation 235 (10.4) 251 (10.6) 265 (10.9) 296 (11.8) 303 (11.6) 331 (12.6) 360 (13.3)
Undergraduate 826 (36.5) 868 (36.7) 884 (36.5) 902 (36.1) 908 (34.9) 905 (34.4) 939 (34.8)
Certificate/Diploma 1146 (50.6) 1190 (50.3) 1221 (50.4) 1253 (50.1) 1342 (51.6) 1339 (50.9) 1323 (49.1)
Year 12 or below 59 (2.6) 55 (2.3) 53 (2.2) 50 (2) 50 (1.9) 54 (2.1) 75 (2.8)
Mother employment 134 (0.6)
Employed 1837 (58.7) 2054 (65.7) 2167 (69.5) 2326 (74.7) 2433 (78.2) 2499 (81.9) 2662 (85.7)
unemployed 92 (2.9) 59 (1.9) 73 (2.3) 94 (3) 93 (3) 84 (2.8) 61 (2)
Not in labor force 1198 (38.3) 1011 (32.4) 880 (28.2) 694 (22.3) 586 (18.8) 468 (15.3) 384 (12.4)
Control Variables
Gender -
Male 1581 (50.6) 1581 (50.6) 1581 (50.6) 1581 (50.6) 1581 (50.6) 1581 (50.6) 1606 (51.4)
Female 1546 (49.4) 1546 (49.4) 1546 (49.4) 1546 (49.4) 1546 (49.4) 1546 (49.4) 1521 (48.6)
Place of Residence -
Accessible 2980 (95.3) 2980 (95.3) 2980 (95.3) 2980 (95.3) 2980 (95.3) 2980 (95.3) 3084 (98.6)
Not accessible 147 (4.7) 147 (4.7) 147 (4.7) 147 (4.7) 147 (4.7) 147 (4.7) 43 (1.4)
Ethnicity -
No Aboriginal and Torres landler 3016 (96.5) 3025 (96.7) 3021 (96.6) 3023 (96.7) 3044 (97.3) 3051 (97.6) 3048 (97.5)
Aboriginal and Torres landler 111 (3.5) 102 (3.3) 106 (3.4) 104 (3.3) 83 (2.7) 76 (2.4) 79 (2.5)
Languages spoken -
English 2659 (85) 2692 (86.1) 2707 (86.6) 2886 (92.3) 2839 (90.8) 2855 (91.3) 2859 (91.4)

Table 1 Descriptive statistics of study variables
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Results
Descriptive statistics of the study variables
In Wave 2, 96.5% of participants reported consum-
ing fruits and vegetables in the past 24 h, but this figure 
decreased to 93.2% by Wave 8. There was also a decline 
in the consumption of sweet and savory foods, from 88.7 
to 84.1%, and sugary beverages, from 69.8 to 57.8%, over 
the same period. Physical activity and outdoor activity 
participation showed fluctuations, with physical activity 
peaking at 42.8% in Wave 4 and outdoor activity at 97.2% 
in Wave 2. However, by Wave 8, participation in physical 
activity had significantly dropped to 16.2%, and outdoor 
activity participation had decreased to 88%. Addition-
ally, screen time increased from 65.5 to 83.8% across the 
waves. Regarding risk behaviors such as smoking tobacco 
and alcohol consumption, data were available only for 
the later waves. By Wave 8, 8% of participants reported 
smoking tobacco, and 46.9% reported alcohol consump-
tion. For more detailed information(Table 1).

Table 1: here.

Associations between socioeconomic inequalities and the 
consumption of fruits and vegetables, sugary beverages, 
and sweet and savory foods
The analysis highlighted that socioeconomic inequali-
ties were strongly associated with disparities in dietary 
habits, particularly in the consumption of fruits, veg-
etables, and sugary beverage. Individuals from high SES 
backgrounds were 84% more likely to consume fruits and 
vegetables than their low SES counterparts (RII = 1.84, 
95% CI = 1.63–2.09), and were 19% less likely to con-
sume sugary beverages (RII = 0.81, 95% CI = 0.77–0.86). 
Furthermore, the results show 9% greater inequality in 
the consumption of sweet and savory foods among the 
compared groups, indicating that participants from high 
SES backgrounds were more likely to consume sweet and 
savory foods (RII = 1.09, 95% CI = 1.01–1.19) compared 
with their counterparts (Table 2).

For children and adolescents from high SES back-
grounds, the odds of consuming fruits and vegetables 

were 2.03 times (OR = 2.03, 95% CI 1.78–2.29) higher 
compared with their counterparts. Conversely, the 
odds of consuming sugary beverages were 0.85 times 
(OR = 0.85, 95% CI 0.80–0.90) lower for children and 
adolescents from high SES backgrounds than their low 
SES counterparts.

Associations between socioeconomic inequalities and 
movement behaviors, outdoor activity, and sleeping 
problems
Individuals with higher SES were less likely to spend their 
free time on screens (RII = 0.86, 95% CI = 0.81–0.92) and 
were significantly more inclined toward outdoor activi-
ties with relatives/parents (RII = 1.75, 95% CI = 1.53–
1.98). Additionally, those with high SES were less likely 
to have sleep problems (RII = 0.91, 95% CI = 0.85–0.96) 
than those with low SES. In relation to the associations 
between SES and movement behaviors, outdoor activ-
ity with relatives/parents, and sleeping problems, chil-
dren and adolescents from high SES backgrounds had 
lower odds of spending time on screens (OR = 0.90, 95% 
CI = 0.84–0.96) compared with their counterparts. How-
ever, the data revealed that for children and adolescents 
with high SES backgrounds, the odds of participating 
in outdoor activities with relatives/parents were 1.81 
times higher (OR = 1.81, 95% CI = 1.59–2.07) than their 
counterparts. Regarding SES and sleeping problems in 
children and adolescents, those from high SES back-
grounds had lower odds of developing sleeping problems 
(OR = 0.95, 95% CI = 0.89-1) compared with those from 
low SES backgrounds (Table 2).

Associations between socioeconomic inequalities and 
smoking tobacco and drinking alcohol
In relation to socioeconomic inequalities and smoking 
tobacco, the RII was 0.85, with a 95% confidence inter-
val ranging from 0.67 to 1.11. This indicates a 15% lower 
prevalence of smoking tobacco among higher socio-
economic groups compared with lower socioeconomic 
groups. Alcohol consumption, the RII was 0.99, with 

Characteristics Wave 2 
(n = 4605)

Wave 3 
(n = 4386)

Wave 4 
(n = 4242)

Wave 5 
(n = 4085)

Wave 6 
(n = 3764)

Wave 7 
(n = 3381)

Wave 8 
(n = 3127)

Missing 
value(n)

Other than English 468 (15) 435 (13.9) 420 (13.4) 241 (7.7) 288 (9.2) 272 (8.7) 268 (8.6)
Number of Siblings 71(0.3)
One child 2133 (68.2) 1819 (58.2) 1679 (53.7) 1611 (51.6) 1651 (52.9) 1637 (53.3) 1738 (55.7)
Two children 701 (22.4) 916 (29.3) 995 (31.8) 1027 (32.9) 1001 (32.1) 981 (31.9) 972 (31.1)
Three children 213 (6.8) 285 (9.1) 339 (10.8) 352 (11.3) 343 (11) 332 (10.8) 314 (10.1)
four children 80 (2.6) 107 (3.4) 114 (3.6) 130 (4.2) 128 (4.1) 121 (3.9) 99 (3.2)
General health status 137(0.6)
Good health 3047 (97.4) 3067 (98.1) 3068 (98.2) 3043 (98.2) 3011 (98.2) 3042 (98) 3012 (97)
Poor health 80 (2.6) 59 (1.9) 56 (1.8) 55 (1.8) 56 (1.8) 62 (2) 94 (3)
Note: Lowest income (500 AUD or less per week); lowest to medium (501 to 999 AUD per week); Medium to highest (1000 to 1999 AUD per week); Highest (more than 
2000 AUD per week). Active time refers to riding a bike/dancing/ walking, and screening time refers to watching mobile, video, and TV

Table 1 (continued) 
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a 95% CI from 0.89 to 1.11. However, there was no sig-
nificant association between SES, smoking tobacco, and 
drinking alcohol among adolescents (Table 2).

Table 2: here.

Sensitivity analysis
This study performed sensitivity analyses incorporating 
all SES indicators ( i.e., parental income, education, and 
employment) with health behavior variables. The result 
shows that low parental SES significantly influences poor 
health behaviors in children and adolescents, which is 
consistent with our main findings. The results of the sen-
sitivity analyses can be found in the online Appendix B.

Discussion
The results of this study indicate a significant association 
between socioeconomic inequalities and health behaviors 
among children and adolescents. Specifically, children 
and adolescents from lower socioeconomic backgrounds 
were found to have higher rates of unhealthy behaviors, 
such as poor dietary habits and lower physical activity 
levels, compared to their peers from higher socioeco-
nomic backgrounds. These findings highlight the per-
sistent impact of socioeconomic disparities on health 
behaviors and emphasize the need for targeted public 
health interventions to address these inequalities.

Aligned with our objective, this study’s findings estab-
lish a significant association between high SES and the 
adoption of healthy behaviors, such as consumption 
of fruits and vegetables, as well as unhealthy behaviors, 
including the intake of sweet and savory foods, and sug-
ary beverages among children and adolescents. These 
observations are consistent with prior research showing 
that families from high SES backgrounds tend to have 
healthier diets, but this is not solely due to their finan-
cial ability to afford healthier food. According to the lit-
erature, several factors contribute to dietary disparity. 
Higher SES families often have greater access to educa-
tion, which informs healthier food choices, and they live 
in neighborhoods with better access to supermarkets that 
offer a variety of nutritious food options [34]. Addition-
ally, these families might allocate the time and resources 
to prepare healthy meals, unlike low SES families who 
may rely on convenience foods due to time constraints 
and limited access to fresh produce [35, 36].

Furthermore, regarding socioeconomic inequalities 
and movement behaviors, and outdoor activities with 
relatives/parents, our study highlights that children and 
adolescents from high SES backgrounds tend to have less 
screen time and increased engagement in outdoor activi-
ties with relatives/parents. This is possibly due to a com-
bination of factors deeply rooted in their socioeconomic 
environment. High SES families often have a heightened 
awareness of the negative effects of excessive screen time, 

as their educational background provides them with bet-
ter knowledge about its impact on physical and mental 
health [37, 38]. Consequently, they actively encourage 
their children to participate in outdoor activities that 
promote physical well-being [39]. Additionally, high SES 
families have the financial resources to access a wide 
range of outdoor opportunities, from sports clubs to safe 
recreational areas, which allows their children to par-
ticipate in structured physical activities [39, 40]. Similar 
findings were well documented in other literature; chil-
dren from lower SES families often have limited access 
to participate in sports, recreational facilities, and com-
munity programs, which can reduce their opportunities 
for outdoor activities, therefore, children from low SES 
are more inclined to be involved in screen time than their 
counterparts are [41, 42]. Financial difficulties further 
exacerbate these disparities, as the costs associated with 
participation, event attendance, and even transport to 
these venues could be difficult for families with low SES 
backgrounds [40]. Moreover, the educational gap also 
plays a crucial role: lower SES families might lack aware-
ness of the benefits of such activities or how to access 
available resources and programs [43]. Time constraints 
are another critical factor, with parents in lower SES 
households more likely to work multiple jobs or irregu-
lar hours, reducing their ability to support their children’s 
participation in extracurricular activities [44].

By examining socioeconomic inequalities and sleep-
ing problems, our study revealed a negative association 
between low SES and sleep quality in children and ado-
lescents, indicating that children and adolescents from 
lower socioeconomic backgrounds tend to have poorer 
sleep quality. The economic instability and environmen-
tal stressors prevalent in lower SES households contrib-
ute to sleep disruptions [45, 46]. On the other hand, the 
literature has reported that families with lower parental 
education levels frequently encounter economic hard-
ships that contribute to stress-inducing living conditions, 
directly affecting children’s ability to achieve restful sleep 
[47, 48]. These conditions include overcrowded housing, 
exposure to neighborhood noise, and elevated household 
tension, all of which disturb people’s sleep [49].

However, in this study, we found no significant asso-
ciation between SES, smoking tobacco, and drinking 
alcohol. This finding contrasts with some prior research 
that has reported a significant association between 
SES, smoking tobacco, and drinking alcohol in adoles-
cents. For instance, studies show that individuals with 
a high SES were less likely to smoke tobacco compared 
with their counterparts. Parents in high SES families 
are generally more educated and aware of the health 
risks associated with smoking, leading to stronger com-
munication about its dangers. These families often pro-
mote health-conscious environments with better access 
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to recreational activities. Additionally, higher parental 
monitoring, effective public health campaigns, and the 
perception of smoking as wasteful contribute to reducing 
smoking behaviors among adolescents in these groups 
[50, 51, 52]. The extant literature supports these findings, 
highlighting a pronounced predisposition toward smok-
ing tobacco within lower SES populations [53, 54, 55].

On the other hand, Thor et al. (2019) found that indi-
viduals with higher SES had a higher chance of drinking 
alcohol compared to their counterparts. This is possibly 
due to greater disposable income and social opportuni-
ties [56]. Similarly, Kuppens et al. (2020) also found a 
positive association, attributing higher alcohol consump-
tion among higher SES groups to similar factors [57]. The 
discrepancy between our findings and prior studies may 
be due to several factors. Firstly, differences in sample 
populations, methodological measurements, and social, 
cultural, and contextual variations could influence the 
relationship between SES smoking tobacco and alcohol-
drinking behavior [58, 59, 60]. Further research is needed 
to explore these discrepancies and identify potential 
moderators of the SES-smoking tobacco and alcohol 
consumption relationship. Understanding these nuances 
is crucial for developing targeted public health interven-
tions aimed at reducing alcohol-related harm across dif-
ferent socioeconomic groups.

Overall, examining the association between socioeco-
nomic inequalities and the health behaviors of children 
and adolescents using the LSAC dataset holds significant 
importance. This study provides a longitudinal analysis of 
socioeconomic inequalities and health behaviors by ana-
lyzing both the healthy and unhealthy spectrum of health 
behaviors in children and adolescents. The findings from 
this study suggest potential pathways for targeted inter-
ventions and policy adjustments to address inequalities 
in health behaviors. For instance, public health programs 
could be designed to specifically target children and 
adolescents from lower socioeconomic backgrounds, 
providing them with resources and support to engage 
in healthier behaviors. Schools and community centers 
could implement educational programs and activities 
that promote physical activity and healthy eating, partic-
ularly in underserved areas. Additionally, policymakers 
could use the findings to advocate for a more equitable 
distribution of resources and access to healthcare ser-
vices, ensuring that all children and adolescents have the 
opportunity to achieve optimal health [61, 62, 63]. By 
addressing the root causes of socioeconomic inequalities, 
these interventions can contribute to reducing health dis-
parities and improving the overall health and well-being 
of future generations [64].

Strengths and limitations
To our knowledge, this study is the first to use 12 years of 
longitudinal data to investigate the dynamic relationship 
between socioeconomic inequalities and a wide range 
of health behaviors in young Australians. The strength 
of this study is further enhanced by the use of estab-
lished and recognized instruments for measuring out-
come variables. LSAC strictly complies with the leading 
global standards for longitudinal cohort studies to reduce 
biases stemming from geographic differences and non-
responses [20, 65]. In particular, the assessment of chil-
dren’s and adolescents’ health behaviors covered various 
dimensions, including dietary habits, movement behav-
iors, outdoor activity with relatives/parents, sleep prob-
lems, smoking tobacco and drinking alcohol. However, 
this study is not without its limitations. The risk of social 
desirability bias on various aspects of food habits, drink-
ing habits, and physical activity, which may obscure the 
outcomes. Finally, the limited representation of Aborigi-
nal Australians in the study restricts the generalizabil-
ity of the findings and might not adequately reflect the 
unique experiences or conditions of these communities.

Conclusion
This study underscores the association between socio-
economic inequities and health behaviors in Australian 
children and adolescents. Leveraging 12 years of data 
from the LSAC, the study highlights substantial dispari-
ties in health behaviors based on SES. High SES is signifi-
cantly associated with healthier behaviors in children and 
adolescents, such as increased consumption of fruits and 
vegetables, reduced intake of sugary drinks, more out-
door activities with relatives/parents, lower screen time 
during leisure time, and fewer sleep problems. However, 
unhealthy behaviors, such as increased consumption of 
sweet and savory foods, were more common among chil-
dren and adolescents with high SES. To address these 
disparities, interventions could be considered to enhance 
access to health education, affordable nutritious food, 
and recreational opportunities, particularly in low SES 
communities. By improving the socioeconomic condi-
tions of disadvantaged families and fostering environ-
ments that support healthier lifestyles, policymakers 
can make strides in reducing these health inequalities. 
This will not only improve health outcomes for children 
and adolescents but also contribute to long-term public 
health benefits across the population.
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RII  Relative inequality index
SES  Socioeconomic Status



Page 10 of 11Gautam et al. BMC Public Health          (2025) 25:314 

Supplementary Information
The online version contains supplementary material available at  h t t  p s : /  / d o  i .  o r 
g / 1 0 . 1 1 8 6 / s 1 2 8 8 9 - 0 2 5 - 2 1 4 7 2 - 6     .  

Supplementary Material 1

Acknowledgements
We express our deep gratitude to the Australian Institute of Family Studies 
for their generous provision of essential data. Moreover, our heartfelt thanks 
are extended to the School of Business and Graduate Research School at the 
University of Southern Queensland in Toowoomba, Australia. The provision 
of an outstanding academic setting played a significant role in the fruitful 
completion of our study.

Author contributions
N.G. made significant contributions, from conceptualizing the research 
framework and curating data to developing the methodology, conducting 
formal analyses, visualizing, and interpreting the findings, and writing the 
original manuscript draft. M.M.R. and R.K. provided essential concepts, 
supervision, and validation of the research findings, as well as reviewing and 
editing the manuscript.

Funding
No funding was allocated to support this research from any public, 
commercial, or nonprofit sources.

Data availability
The data used are confidential. Interested parties must comply with certain 
restrictions and sign confidentiality agreements. To request access to the data, 
individuals should reach out to the Australian Department of Social Services 
via the following link:  h t t  p s : /  / d a  t a  v e r  s e . a  d a .  e d  u . a u / d a t a v e r s e u s e r . x h t m l ? e d i t M 
o d e = C R E A T E     .  

Declarations

Ethical approval and consent to participate
This study used secondary data from the LSAC dataset. The Australian Institute 
of Family Studies Ethics Committee has granted ethical approval for the 
LSAC (Growing Up in Australia). The authors have been authorized to use the 
LSAC data (reference number 412282) and have access to the dataset titled 
“Growing Up in Australia: Longitudinal Study of Australian Children (LSAC) 
Release 9.0 C2 (Waves 1-9 C).” Hence, the datasets that were analyzed or 
created during this study are bound by the confidentiality agreement that 
was signed.

Consent for publication
The study used secondary data and did not contain any identifiable individual 
person’s data in any form. Hence, consent for publication is not applicable.

Competing interests
The authors declare no competing interests.

Received: 19 May 2024 / Accepted: 15 January 2025

References
1. Cockerham WC. The sociology of health behavior and health lifestyles. Handb 

Med Sociol. 2000;5:159–72.
2. Gautam N, Dessie G, Rahman MM, Khanam R. Socioeconomic status and 

health behavior in children and adolescents: a systematic literature review. 
Front Public Health. 2023;11:1228632.  h t t  p s : /  / d o  i .  o r g / 1 0 . 3 3 8 9 / f p u b h . 2 0 2 3 . 1 2 
2 8 6 3 2     .   

3. Adler N, Matthews K. Health psychology: why do some people get sick and 
some stay well? Annu Rev Psychol. 1994;45:229–.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 4 6 / a n n 
u r e v . p s . 4 5 . 0 2 0 1 9 4 . 0 0 1 3 0 5     . https:/ /doi.or g/https ://d oi.org/.  59.

4. Short SE, Mollborn S. Social determinants and health behaviors: conceptual 
frames and empirical advances. Curr Opin Psychol. 2015;5:78–84.  h t t  p s : /  / d o  i .  
o r g / 1 0 . 1 0 1 6 / j . c o p s y c . 2 0 1 5 . 0 5 . 0 0 2     .   

5. Barakat C, Konstantinidis T. A review of the relationship between socio-
economic status change and health. Int J Environ Res Public Health. 
2023;20:6249. https:/ /doi.or g/10.33 90/i jerph20136249.

6. Obita G, Alkhatib A. Disparities in the prevalence of childhood obesity-related 
comorbidities: a systematic review. Front Public Health. 2022;10:923744. 
https:/ /doi.or g/10.33 89/f pubh.2022.923744.

7. Ding D, Do A, Schmidt H-M, Bauman AE. A widening gap? Changes in mul-
tiple lifestyle risk behaviours by socioeconomic status in New South Wales, 
Australia, 2002–2012. PLoS ONE. 2015;10:e0135338.

8. Khalatbari-Soltani S, Blyth FM, Naganathan V, Handelsman DJ, Le Couteur DG, 
Seibel MJ, et al. Socioeconomic status, health-related behaviours, and death 
among older people: the Concord health and aging in men project prospec-
tive cohort study. BMC Geriatr. 2020;20:1–14.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 8 6 / s 1 2 8 7 
7 - 0 2 0 - 0 1 6 4 8 - y     .   

9. Gerdtham U-G, Johannesson M. Absolute income, relative income, income 
inequality, and mortality. J Hum Resour. 2004;39:228–47.  h t t  p s : /  / d o  i .  o r g / 1 0 . 3 
3 6 8 / j h r . X X X I X . 1 . 2 2 8     .   

10. Lynch J, Smith GD, Harper SA, Hillemeier M, Ross N, Kaplan GA, et al. Is 
income inequality a determinant of population health? Part 1. A systematic 
review. Milbank Q. 2004;82:5–99.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 1 1 / j . 0 8 8 7 - 3 7 8 X . 2 0 0 4 . 0 0 
3 0 2 . x     .   

11. Lynch J, Smith GD, Harper S, Hillemeier M. Is income inequality a determinant 
of population health? Part 2. US national and regional trends in income 
inequality and age-and cause‐specific mortality. Milbank Q. 2004;82(2):355–
400. https:/ /doi.or g/10.11 11/j .0887-378X.2004.00312.x.

12. Mackenbach JP, Kunst AE. Measuring the magnitude of socio-economic 
inequalities in health: an overview of available measures illustrated with two 
examples from Europe. Soc Sci Med. 1997;44:757–71.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 
/ S 0 2 7 7 -     . 9536(96)00073– 1.

13. Kakwani N, Wagstaff A, Van Doorslaer E. Socioeconomic inequalities in health: 
measurement, computation, and statistical inference. J Econom. 1997;77:87–
103. https:/ /doi.or g/10.10 16/S 0304-4076(96)01807-6.

14. Harper S, Lynch J. Methods for measuring cancer disparities: using data 
relevant to healthy people 2010 cancer-related objectives. 2005.

15. Pampel FC, Krueger PM, Denney JT. Socioeconomic disparities in health 
behaviors. Annu Rev Sociol. 2010;36:349–70.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 8 0 / 0 0 2 2 4 4 
9 9 . 2 0 2 2 . 2 0 4 4 9 9 0     .   

16. Braveman P, Gottlieb L. The social determinants of health: it’s time to consider 
the causes of the causes. Public Health Rep. 2014;129:19–31.  h t t  p s : /  / d o  i .  o r g / 1 
0 . 1 1 7 7 / 0 0 3 3 3 5 4 9 1 4 1 2 9 1 S 2 0 6     .   

17. Renard F, Devleesschauwer B, Speybroeck N, Deboosere P. Monitoring health 
inequalities when the socio-economic composition changes: are the slope 
and relative indices of inequality appropriate? Results of a simulation study. 
BMC Public Health. 2019;19:1–9. https:/ /doi.or g/10.11 86/s 12889-019-6980-1.

18. Marmot M, Friel S, Bell R, Houweling TA, Taylor S. Closing the gap in a genera-
tion: health equity through action on the social determinants of health. 
Lancet. 2008;372:1661–9. https:/ /doi.or g/10.10 16/S 0140-6736(08)61690-6.

19. Marmot M. Fair society, healthy lives. Fair society, healthy lives. 2013:1–74.
20. Sanson A. Growing up in Australia: the first 12 months of a landmark study. 

Family Matters. 2003;64:40–7.
21. Soloff C, Lawrence D, Johnstone R. Sample design. Australian Institute of 

Family Studies Melbourne; 2005.
22. Currie C, Zanotti C, Morgan A, Currie D, De Looze M, Roberts C, et al. Social 

determinants of health and well-being among young people. Health Behav-
iour in School-aged children (HBSC) study. Int Rep. 2009;2010:271.

23. Jackson CA, Henderson M, Frank JW, Haw SJ. An overview of prevention of 
multiple risk behaviour in adolescence and young adulthood. J Public Health. 
2012;34(suppl1):i31–40. https:/ /doi.or g/10.10 93/p ubmed/fdr113.

24. Adler NE, Epel ES, Castellazzo G, Ickovics JR. Relationship of subjective and 
objective social status with psychological and physiological functioning: 
preliminary data in healthy, white women. Health Psychol. 2000;19:586–92. 
https:/ /doi.or g/10.10 37/0 278-6133.19.6.586.

25. Doshi T, Smalls BL, Williams JS, Wolfman TE, Egede LE. Socioeconomic 
status and cardiovascular risk control in adults with diabetes. Am J Med Sci. 
2016;352:36–44. https:/ /doi.or g/10.10 16/j .amjms.2016.03.020.

26. Jones FL, McMillan J. Scoring occupational categories for social research: 
a review of current practice, with Australian examples. Work Employ Soc. 
2001;15:539–63. https:/ /doi.or g/10.10 17/S 0950017001000344.

https://doi.org/10.1186/s12889-025-21472-6
https://doi.org/10.1186/s12889-025-21472-6
https://dataverse.ada.edu.au/dataverseuser.xhtml?editMode=CREATE
https://dataverse.ada.edu.au/dataverseuser.xhtml?editMode=CREATE
https://doi.org/10.3389/fpubh.2023.1228632
https://doi.org/10.3389/fpubh.2023.1228632
https://doi.org/10.1146/annurev.ps.45.020194.001305
https://doi.org/10.1146/annurev.ps.45.020194.001305
https://doi.org/https://doi.org/
https://doi.org/10.1016/j.copsyc.2015.05.002
https://doi.org/10.1016/j.copsyc.2015.05.002
https://doi.org/10.3390/ijerph20136249
https://doi.org/10.3389/fpubh.2022.923744
https://doi.org/10.1186/s12877-020-01648-y
https://doi.org/10.1186/s12877-020-01648-y
https://doi.org/10.3368/jhr.XXXIX.1.228
https://doi.org/10.3368/jhr.XXXIX.1.228
https://doi.org/10.1111/j.0887-378X.2004.00302.x
https://doi.org/10.1111/j.0887-378X.2004.00302.x
https://doi.org/10.1111/j.0887-378X.2004.00312.x
https://doi.org/10.1016/S0277-
https://doi.org/10.1016/S0277-
https://doi.org/10.1016/S0304-4076(96)01807-6
https://doi.org/10.1080/00224499.2022.2044990
https://doi.org/10.1080/00224499.2022.2044990
https://doi.org/10.1177/00333549141291S206
https://doi.org/10.1177/00333549141291S206
https://doi.org/10.1186/s12889-019-6980-1
https://doi.org/10.1016/S0140-6736(08)61690-6
https://doi.org/10.1093/pubmed/fdr113
https://doi.org/10.1037/0278-6133.19.6.586
https://doi.org/10.1016/j.amjms.2016.03.020
https://doi.org/10.1017/S0950017001000344


Page 11 of 11Gautam et al. BMC Public Health          (2025) 25:314 

27. Lindberg MH, Chen G, Olsen JA, Abelsen B. Combining education and 
income into a socioeconomic position score for use in studies of health 
inequalities. BMC Public Health. 2022;22:969.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 8 6 / s 1 2 8 8 
9 - 0 2 2 - 1 3 3 6 6 - 8     .   

28. Mulyanto J, Kringos DS, Kunst AE. Socioeconomic inequalities in healthcare 
utilisation in Indonesia: a comprehensive survey-based overview. BMJ Open. 
2019;9:e026164. https:/ /doi.or g/10.11 36/b mjopen-2018-026164.

29. Gautam N, Rahman MM, Hashmi R, Lim A, Khanam R. Socioeconomic 
inequalities in child and adolescent mental health in Australia: the role of par-
enting style and parents’ relationships. J Child Psychol Psychiatry. 2024;18:28. 
https:/ /doi.or g/10.11 86/s 13034-024-00719-x.

30. Yan Y, Gai X. High achievers from low family socioeconomic status families: 
protective factors for academically resilient students. Int J Environ Res Public 
Health. 2022;19:15882. https:/ /doi.or g/10.33 90/i jerph192315882.

31. Elsaid MI, Zhang X, Schuster AL, Plascak JJ, DeGraffinreid C, Paskett ED. The 
impact of socioeconomic status on changes in cancer prevention behavior 
during the COVID-19 pandemic. PLoS ONE. 2023;18:e0287730.

32. Diggle PJ. Analysis of longitudinal data. Oxford University Press; 2002.
33. Singer JD. Applied longitudinal data analysis: modeling change and event 

occurrence. Oxford University Press; 2003.
34. Duran AC, Roux AVD, Maria do Rosario D, Jaime PC. Neighborhood socioeco-

nomic characteristics and differences in the availability of healthy food stores 
and restaurants in Sao Paulo, Brazil. Health Place. 2013;23:39–47.  h t t  p s : /  / d o  i .  o r 
g / 1 0 . 1 0 1 6 / j . h e a l t h p l a c e . 2 0 1 3 . 0 5 . 0 0 1     .   

35. Pechey R, Monsivais P. Socioeconomic inequalities in the healthiness of 
food choices: exploring the contributions of food expenditures. Prev Med. 
2016;88:203–9. https:/ /doi.or g/10.10 16/j .ypmed.2016.04.012.

36. French SA, Tangney CC, Crane MM, Wang Y, Appelhans BM. Nutrition quality 
of food purchases varies by household income: the SHoPPER study. BMC 
Public Health. 2019;19:1–7. https:/ /doi.or g/10.11 86/s 12889-019-6546-2.

37. Määttä S, Konttinen H, Haukkala A, Erkkola M, Roos E. Preschool children’s 
context-specific sedentary behaviours and parental socioeconomic status in 
Finland: a cross-sectional study. BMJ open. 2017;7:e016690.  h t t  p s : /  / d o  i .  o r g / 1 0 
. 1 1 3 6 / b m j o p e n -     2017–016690.

38. Ke Y, Chen S, Hong J, Liang Y, Liu Y. Associations between socioeconomic 
status and screen time among children and adolescents in China: a cross-
sectional study. PLoS ONE. 2023;18:e0280248.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 3 7 1 / j o u r n a l 
. p o n e . 0 2 8 0 2 4 8     .   

39. Brockman R, Jago R, Fox KR, Thompson JL, Cartwright K, Page AS. Get off the 
sofa and go and play: family and socioeconomic influences on the physical 
activity of 10–11 year old children. BMC Public Health. 2009;9:1–7.  h t t  p s : /  / d o  i .  
o r g / 1 0 . 1 1 8 6 / 1 4 7 1 - 2 4 5 8 - 9 - 2 5 3     .   

40. Tandon PS, Kroshus E, Olsen K, Garrett K, Qu P, McCleery J. Socioeconomic 
inequities in youth participation in physical activity and sports. Int J Environ 
Res Public Health. 2021;18:6946. https:/ /doi.or g/10.33 90/i jerph18136946.

41. McKenzie TL, Moody JS, Carlson JA, Lopez NV, Elder JP. Neighborhood 
income matters: disparities in community recreation facilities, amenities, and 
programs. Journal of park and recreation administration. J Park Recreat Adm. 
2013;31:12.

42. Smith JL, Reece LJ, Rose CL, Owen KB. Improving access to public physical 
activity events for disadvantaged communities in Australia. BMC Public 
Health. 2022;22:1542. https:/ /doi.or g/10.11 86/s 12889-022-13981-5.

43. Owen KB, Foley BC, Bauman A, Bellew B, Reece LJ. Parental awareness and 
engagement in the active kids program across socioeconomic groups. J Sci 
Med Sport. 2020;23:753–7. https:/ /doi.or g/10.10 16/j .jsams.2020.01.015.

44. Hjalmarsson S. Pay to play? Economic constraints and participation in extra-
curricular activities. Eur Sociol Rev. 2023;39:586–600.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 9 3 / 
e s r / j c a c 0 6 1     .   

45. Sosso FE, Khoury T. Socioeconomic status and sleep disturbances among 
pediatric population: a continental systematic review of empirical research. 
Sleep Sci. 2021;14:245–56. https:/ /doi.or g/10.59 35/1 984-0063.20200082.

46. Park C, Sim CS, Sung JH, Lee J, Ahn JH, Choe YM, et al. Low income as a 
vulnerable factor to the effect of noise on insomnia. Psychiatry Investig. 
2018;15:602. https:/ /doi.or g/10.30 773/ pi.2018.01.14.

47. Cameron EE, Watts D, Silang K, Dhillon A, Sohal PR, MacKinnon AL, et al. 
Parental socioeconomic status and childhood sleep: a systematic review and 
meta-analysis. Sleep Epidemiol. 2022;2:100047.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 / j . s l e e 
p e . 2 0 2 2 . 1 0 0 0 4 7     .   

48. Merz EC, Desai PM, Maskus EA, Melvin SA, Rehman R, Torres SD, et al. Socio-
economic disparities in chronic physiologic stress are associated with brain 
structure in children. Biol Psychiatry. 2019;86:921–9.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 / j . 
b i o p s y c h . 2 0 1 9 . 0 5 . 0 2 4     .   

49. Newton AT, Honaker SM, Reid GJ. Risk and protective factors and processes 
for behavioral sleep problems among preschool and early school-aged 
children: a systematic review. Sleep Med Rev. 2020;52:101303.  h t t  p s : /  / d o  i .  o r g 
/ 1 0 . 1 0 1 6 / j . s m r v . 2 0 2 0 . 1 0 1 3 0 3     .   

50. Brook DW, Brook JS, Zhang C, Whiteman M, Cohen P, Finch SJ. Developmen-
tal trajectories of cigarette smoking from adolescence to the early thirties: 
personality and behavioral risk factors. Nicotine Tob Res. 2008;10:1283–91. 
https:/ /doi.or g/10.10 80/1 4622200802238993.

51. Bryant AL, Schulenberg JE, O’Malley PM, Bachman JG, Johnston LD. How 
academic achievement, attitudes, and behaviors relate to the course of 
substance use during adolescence: a 6-year, multiwave national longitudinal 
study. J Adolesc Res. 2003;13:361–97.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 1 1 / 1 5 3 2 - 7 7 9 5 . 1 3 0 
3 0 0 5     .   

52. Alves J, Perelman J, Ramos E, Kunst AE. The emergence of socioeconomic 
inequalities in smoking during adolescence and early adulthood. BMC Public 
Health. 2023;23:1382. https:/ /doi.or g/10.11 86/s 12889-023-16182-w.

53. Hiscock R, Bauld L, Amos A, Fidler JA, Munafò M. Socioeconomic status and 
smoking: a review. Ann N Y Acad Sci. 2012;1248:107–23.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 
1 1 / j . 1 7 4 9 - 6 6 3 2 . 2 0 1 1 . 0 6 2 0 2 . x     .   

54. Pedersen W, Soest TV. How is low parental socioeconomic status associated 
with future smoking and nicotine dependence in offspring? A population-
based longitudinal 13-year follow-up. Scand J Public Health. 2017;45:16–24. 
https:/ /doi.or g/10.11 77/1 403494816680800.

55. Tate C, Kumar R, Murray JM, Sanchez-Franco S, Montgomery SC, Montes F, et 
al. Socio-environmental and psychosocial predictors of smoking suscepti-
bility among adolescents with contrasting socio-cultural characteristics: a 
comparative analysis. BMC Public Health. 2021;21:2240.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 
8 6 / s 1 2 8 8 9 - 0 2 1 - 1 2 3 5 1 - x     .   

56. Thor S, Karlsson P, Landberg J. Social inequalities in harmful drinking and 
alcohol- related problems among Swedish adolescents. Alcohol Alcohol. 
2019;54:532–9. https:/ /doi.or g/10.10 93/a lcalc/agz044.

57. Kuppens S, Moore SC, Gross V, Lowthian E, Siddaway AP. The enduring effects 
of parental alcohol, tobacco, and drug use on child well-being: a multilevel 
meta- analysis. Dev Psychol. 2020;32:765–78.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 7 / S 0 9 5 4 5 
7 9 4 1 9 0 0 0 7 4 9     .   

58. Sudhinaraset M, Wigglesworth C, Takeuchi DT. Social and cultural contexts 
of alcohol use: Influences in a social–ecological framework. Alcohol Res., 
Grittner U, Kuntsche S, Graham K, Bloomfield K. Social inequalities and 
gender differences in the experience of alcohol-related problems. Alcohol 
Alcohol. 2012;47:597–605. https:/ /doi.or g/10.10 93/a lcalc/ags040

59. Grittner U, Kuntsche S, Graham K, Bloomfield K. Social inequalities and gen-
der  differences in the experience of alcohol-related problems. Alcohol 
Alcohol. 2012;47:597-605. https:/ /doi.or g/10.10 93/a lcalc/ags040

60. Patrick ME, Schulenberg JE. Prevalence and predictors of adolescent alcohol 
use and binge drinking in the United States. Alcohol Res. 2014;35:193.

61. Wang D, Stewart D. The implementation and effectiveness of school-based 
nutrition promotion programmes using a health-promoting schools 
approach: a systematic review. Public Health Nutr. 2013;16:1082–100.  h t t  p s : /  / 
d o  i .  o r g / 1 0 . 1 0 1 7 / S 1 3 6 8 9 8 0 0 1 2 0 0 3 4 9 7     .   

62. Jones A, Armstrong B, Weaver RG, Parker H, von Klinggraeff L, Beets M. Iden-
tifying effective intervention strategies to reduce children’s screen time: a 
systematic review and meta-analysis. Int J Behav Nutr Phys Act. 2021;18:1–20. 
https:/ /doi.or g/10.11 86/s 12966-021-01189-6.

63. Davis J, Blunden S, BoydPratt J, Corkum P, Gebert K, Trenorden K, et al. Healthy 
sleep for healthy schools: a pilot study of a sleep education resource to 
improve adolescent sleep. Health Promot J Austr. 2022;33:379–89.  h t t  p s : /  / d o  i .  
o r g / 1 0 . 1 0 0 2 / h p j a . 5 9 4     .   

64. Van Lenthe FJ, De Bourdeaudhuij I, Klepp K-I, Lien N, Moore L, Faggiano F, et 
al. Preventing socioeconomic inequalities in health behaviour in adolescents 
in Europe: background, design and methods of project TEENAGE. BMC Public 
Health. 2009;9:1–10. https:/ /doi.or g/10.11 86/1 471-2458-9-125.

65. Gray M, Sanson A. Growing up in Australia: the longitudinal study of Austra-
lian children. Fam Matters. 2005;72:4–9.  h t t  p s : /  / d o  i .  o r g / 1 0 . 3 3 1 6 / i e l a p a . 0 5 2 3 9 
5 3 2 2 3 9 1 2 2 4     .   

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1186/s12889-022-13366-8
https://doi.org/10.1186/s12889-022-13366-8
https://doi.org/10.1136/bmjopen-2018-026164
https://doi.org/10.1186/s13034-024-00719-x
https://doi.org/10.3390/ijerph192315882
https://doi.org/10.1016/j.healthplace.2013.05.001
https://doi.org/10.1016/j.healthplace.2013.05.001
https://doi.org/10.1016/j.ypmed.2016.04.012
https://doi.org/10.1186/s12889-019-6546-2
https://doi.org/10.1136/bmjopen-
https://doi.org/10.1136/bmjopen-
https://doi.org/10.1371/journal.pone.0280248
https://doi.org/10.1371/journal.pone.0280248
https://doi.org/10.1186/1471-2458-9-253
https://doi.org/10.1186/1471-2458-9-253
https://doi.org/10.3390/ijerph18136946
https://doi.org/10.1186/s12889-022-13981-5
https://doi.org/10.1016/j.jsams.2020.01.015
https://doi.org/10.1093/esr/jcac061
https://doi.org/10.1093/esr/jcac061
https://doi.org/10.5935/1984-0063.20200082
https://doi.org/10.30773/pi.2018.01.14
https://doi.org/10.1016/j.sleepe.2022.100047
https://doi.org/10.1016/j.sleepe.2022.100047
https://doi.org/10.1016/j.biopsych.2019.05.024
https://doi.org/10.1016/j.biopsych.2019.05.024
https://doi.org/10.1016/j.smrv.2020.101303
https://doi.org/10.1016/j.smrv.2020.101303
https://doi.org/10.1080/14622200802238993
https://doi.org/10.1111/1532-7795.1303005
https://doi.org/10.1111/1532-7795.1303005
https://doi.org/10.1186/s12889-023-16182-w
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/10.1177/1403494816680800
https://doi.org/10.1186/s12889-021-12351-x
https://doi.org/10.1186/s12889-021-12351-x
https://doi.org/10.1093/alcalc/agz044
https://doi.org/10.1017/S0954579419000749
https://doi.org/10.1017/S0954579419000749
https://doi.org/10.1093/alcalc/ags040
https://doi.org/10.1093/alcalc/ags040
https://doi.org/10.1017/S1368980012003497
https://doi.org/10.1017/S1368980012003497
https://doi.org/10.1186/s12966-021-01189-6
https://doi.org/10.1002/hpja.594
https://doi.org/10.1002/hpja.594
https://doi.org/10.1186/1471-2458-9-125
https://doi.org/10.3316/ielapa.052395322391224
https://doi.org/10.3316/ielapa.052395322391224

	Socioeconomic inequalities in health behaviors in children and adolescents: evidence from an Australian cohort
	Abstract
	Introduction
	Methods and materials
	Dependent variables
	Consumption of fruits and vegetables, sugary beverages, and sweet and savory foods
	Movement behaviors
	Outdoor activities with relatives/parents
	Sleeping problems
	Smoking tobacco and alcohol

	Independent variables
	Measure of socioeconomic status
	Control variables
	Statistical analysis

	Results
	Descriptive statistics of the study variables
	Associations between socioeconomic inequalities and the consumption of fruits and vegetables, sugary beverages, and sweet and savory foods
	Associations between socioeconomic inequalities and movement behaviors, outdoor activity, and sleeping problems
	Associations between socioeconomic inequalities and smoking tobacco and drinking alcohol
	Sensitivity analysis

	Discussion
	Strengths and limitations

	Conclusion
	References


