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A B S T R A C T

This study aimed to examine the prevalence of physical activity (PA), screen time (ST), sleep, and fruit and
vegetable intake of children with low-and-middle-income countries (LMIC) parents, high-income countries (HIC),
and Australian children, and whether these behaviours are associated with their immigrant status. Data for this
study were from wave 7 of the Birth cohort (B cohort) of the Longitudinal Study of Australian Children. We used
generalized estimating equations (GEE) to examine associations between health behaviours and immigrant status.
The models were adjusted for a number of covariates. Children with LMIC parents had lower odds of meeting PA
and sleep recommendations and higher odds ratio (OR) of meeting fruit and vegetable intake, and ST recom-
mendations than Australian or HIC children. Children with LMIC parents had one-third the odds of meeting the
PA recommendations (OR 0.39 [95%CI 0.22–0.70]) than Australian children. No significant differences were
observed in lifestyle behaviours among children with HIC parents and Australian children. Lifestyle behaviours of
children with LMIC parents differed from those of HIC and Australian children. However, children with HIC
parents and Australian children had comparable lifestyle behaviours. Identified disparities in lifestyle behaviours
among immigrant children can inform strategies to bring equity in Australian children's lifestyles. Our study
underscores the importance of culturally appropriate targeted interventions to promote PA and sleep of children
with LMIC parents.
Introduction

Unhealthy lifestyle behaviours such as insufficient physical activity
(PA), unhealthy diet, high screen time (ST), and inadequate sleep have
been linked with a higher risk of childhood-onset of obesity, poor psy-
chosocial health, poor academic performance, cardiovascular risk fac-
tors, metabolic syndrome, and type 2 diabetes mellitus.1–5 Although
behavioural risk factors such as insufficient PA, high ST, inadequate
sleep, and unhealthy diet are established in childhood, there is also ev-
idence that they will continue to present into adulthood.6–8 For example,
childhood metabolic risk factors have been linked to long-term adverse
health effects such as cardiovascular diseases in early adulthood and
continue over adult years.7,8 Childhood, therefore, establishes the foun-
dation for future health, growth, and wellbeing.9

Despite the evidence to support the importance of health behaviours
in childhood, many children fail to attain the recommended health
behaviours.10–13 For example, globally, in 2016, 81% of school-going
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adolescents aged 11–17 years did not accumulate the recommended
60 min of daily moderate-to vigorous-intensity PA (MVPA).14 Children
and adolescents aged 5–18 years from developed countries also exceed
the recommendations of 2 h or less of ST daily.15 Furthermore, a review
from 20 countries among children aged 5-18-year-old reported a decline
of more than 1 h of sleep duration over the study period (1905–2008).13

Available evidence from Australia demonstrates that children's adher-
ence rates are 7% for recommended daily vegetable intake (5-serves/-
day) and 79% for fruit intake (2-serves/day).16 Thus, efforts to promote
healthy behaviours during childhood could be themost cost-effective and
feasible approach for achieving long-term health and wellbeing.17

Most studies of health behaviours in children have been conducted,
and only a few have included multiple health behaviours. The Interna-
tional Study of ChildhoodObesity, Lifestyle, and the Environment project
examined PA, ST, and sleep duration in relation to adiposity, dietary
patterns, and quality of life of children aged 11–13 years from 12
countries including Australia.18,19 However, the most recent Australian
Report Card on Physical Activity for Children and Youth shows that
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Abbreviations

B cohort Birth cohort
AIFS Australian Institute of Family Studies
ABS Australian Bureau of Statistics
K cohort Kindergarten cohort
BMI body mass index
DSS Department of Social Services
HIC High-income countries
LMIC Low- and middle-income countries
LSAC Longitudinal Study of Australian Children
PA Physical activity
ST Screen time

MVPA Moderate-to vigorous-intensity PA
CI Confidence intervals
GEE Generalized estimating equations
OR Odds ratio
SD Standard Deviation
SES Socio-economic status
GNI Gross national income
TV Television
SEP Socio-economic position
SA2 Statistical Area 2
SPSS Statistical Package for Social Science
USA United States of America
UK United Kingdom
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15%–41% and 32% are meeting the MVPA and ST recommendations,
respectively.20 A recent study found that 79% met their recommended
daily intake of fruit; 56% followed the sleep guidelines, 20%met their PA
guidelines, 18% adhered to the guidelines for ST, and only 7% of
Australian children were meeting their recommended daily intake of
vegetables.16 Thus, it is important to understand lifestyle behaviours,
which can inform policies pointing at optimising the health and well-
being of children.

Globally, international migration has grown rapidly; however, little is
known about the immigrant child's lifestyle behaviours specifically.
Recent systematic review suggests that immigrant children are under-
represented in health behaviour research globally, and prior studies
typically have not specified the country of origin of immigrants.21,22

Australia has one of the most culturally diverse populations in the
world,23 and immigrant children represent one-third of the total child
population in Australia.24 The impact of these multifaceted issues on
immigrants' health behaviours in the Australian context is poorly un-
derstood. While limited, research from Australia indicates that immi-
grant children are less active, more involved in ST, and have low fruit and
vegetable consumption.25 However, this study did not explore all the
behaviours together, did not compare PA, ST and sleep behaviours with
the Australian Guidelines, and there are no data about the sleep behav-
iour of immigrant children in Australia.

The pattern of immigration from different countries has changed over
time in Australia: most notably, Asian immigrants of mostly low-
and–middle-income backgrounds have begun to arrive at an accelerated
rate in recent years.23,25,26 Available evidence suggests a lower preva-
lence of PA among immigrants from developing countries such as those
in Asia and Africa than immigrants from developed countries such as the
United Kingdom (UK), Ireland, and New Zealand.27 However, these
studies are limited to PA only and have not looked at high-income
countries (HIC) and low-and middle-income countries (LMIC) immi-
grants separately. An earlier systematic review on immigrant children in
the United States of America (USA) reported that immigrant children
from Asian backgrounds consumed more fruit and vegetables but did not
separate their analysis according to HIC and LMIC.28 In the present study,
we aimed to estimate the prevalence of PA, ST, sleep, and fruit and
vegetable intake of immigrant and Australian children. Further, we
sought to examine if these behaviours vary among children of immigrant
(HIC and LMIC) backgrounds and Australian children.

Material and methods

Study participants and recruitment

This study used data from the Longitudinal Study of Australian
Children (LSAC), which tracks a cohort of infants from birth (B cohort)
and a cohort of children from 4 to 5 years of age (K cohort) with biennial
data collection from 2004.29 The present study was based on data from
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Wave 7 of the B-cohort of the LSAC, collected in 2016. Wave 7 was the
first wave that captured whether participating children achieved
compliance with the recommended 60 min of MVPA per day along with
information on ST, sleep, and diet and therefore offered the first oppor-
tunity to examine the PA, ST, sleep, and dietary habits simultaneously. A
detailed description of the LSAC methodology has been published else-
where.30 The study sample size consisted of 3381 children aged 12–13
years.

Outcome measures

Physical activity. A single item was used to capture participating chil-
dren's PA; specifically, children were asked: “About how many days each
week do you do at least 60 min of moderate or vigorous physical activ-
ity?” According to the current Australian guidelines, sufficient PA is
defined as accumulating 60 min MVPA per day for children aged 5–17
years.16 The study children completed this item by responding with the
number of days per week they did � 60 min of MVPA. PA was dichoto-
mized as either meeting (60 min/day for 7 days) or not meeting (< 60
min/day for 7 days) the PA guidelines.

Screen time. Study children were asked to report recreational ST using
two items: (a) “Total minutes of TV watched on an average week at
home?” (b) “Total minutes per week of electronic gaming on an average
at home?”. According to the current Australian guidelines, recreational
ST was defined as no more than 2 h per day for children aged 5–17
years16 and subsequently classified as meeting or not meeting guidelines.

Sleep. Study children were asked to indicate their typical time of sleep
onset and typical wake-up time during school days and non-school days.
Children answered the following questions (a) “About what time do you
fall asleep on a usual school night?”, (b) “About what time do you wake
up in the morning on a usual school day?”, (c) “About what time do you
fall asleep on the nights when you do not have school the next day?”, and
(d) “About what time do you wake up in the morning on the days when
you do not have school?”. According to the current Australian guidelines:
an uninterrupted 9–11 h of sleep per night is recommended for children
aged 5–13 years and 10 h for those aged 14–17 years16 and subsequently
classified as meeting or not meeting guidelines.

Fruit and vegetable intake. Study children were asked to indicate their
fruit and vegetable consumption as follows: “Think about yesterday, how
often did you have fresh fruit?” “Think about yesterday, how often did
you have cooked vegetables?” “Think about yesterday, how often did you
have raw vegetables?” Response options included “not at all”, “once”,
“twice”, and “more than twice”. Then classified vegetables and fruit as
intake �2 times/day or not intake (� 2 times/day).



Table 1
Characteristics of immigrant children from low-and-middle-income countries (LMIC), high-income countries (HIC) and Australian children.

Characteristics Australian (n ¼ 2260) HIC (n ¼ 619) LMIC (n ¼ 343)

Mean age in years (SD) 12.48 (0.51) 12.49 (0.51) 12.43 (0.50)
Female, n (%) 1116 (49.4) 306 (49.4) 157 (45.8)
Region of residence, n (%)
Metropolitan area 1177 (52.1) 440 (71.3) 289 (85.0)
Non-metropolitan area 1082 (47.9) 177 (28.7) 51 (15.0)

Child's mother speaks English language at home, n (%) 2149 (97.5) 540 (91.2) 125 (43.4)
Family rules about quantity of TV, n (%) 1331 (60.4) 371 (61.2) 214 (64.3)
High SEP, n (%) 554 (29.9) 180 (34.4) 100 (34.8)
Middle SEP, n (%) 961 (51.9) 275 (52.6) 121 (42.2)
Low SEP, n (%) 336 (18.2) 68 (13.0) 66 (23.0)
Mother's weight status, n (%)
Normal weight 780 (36.1) 236 (40.1) 144 (45.0)
Overweight 638 (29.5) 166 (28.2) 61 (19.1)
Obese 106 (4.9) 24 (4.1) 17 (5.3)

Maternal employment status, n (%)
Employed 1784 (78.9) 477 (77.1) 269 (78.4)
Child BMI, mean (SD) 20.3 (3.7) 20.4 (3.8) 20.3 (3.7)
Child participated in team sport, n (%) 1107 (49.3) 312 (50.7) 133 (39.9)

Numbers may not add to total sample size (n ¼ 3381) due to missing values. Excluded from the analysis (n ¼ 159), comprising mixed immigrant background (n ¼ 36),
confidential data (n ¼ 16), and don't know about immigrant background (n ¼ 107). HIC¼ High-income countries, LMIC ¼ Low- and middle-income countries, BMI ¼
Body Mass Index, SEP ¼ Socio-economic Position.
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Immigrant status. Children were classified as Australians if they were
born in Australia with both Australian-born parents. Children were
classified as immigrants if they were born in Australia and one or more of
their parents were born overseas.22,31 Immigrant children were then
further classified according to the economic development of their par-
ent's (mother or father or both) birth country. Parents can play an
important role in increasing a child's lifestyle behaviours, and mothers
generally take on more childcare responsibilities.32 Parental
socio-economic status (SES) influences children's and adolescents'
healthy lifestyles; for example, higher screen time is more likely among
children with low parental SES than children with higher SES back-
grounds.33 To our knowledge, only one study with representative sam-
ples has looked at immigrant children by the socio-economic
development of mothers' country of origin,25 where the outcome was
obesity-related risk factors. The classification was based on gross national
income (GNI), using the World Bank Classification, 2018.34 Children
were classified as immigrants of a low-and-middle-income country
(LMIC) if one or more of their parents were born in LMIC (hereafter LMIC
children). Children were classified as immigrants of high-income coun-
tries (HIC) if one or more of their parents was born in a HIC (hereafter
HIC children). A child was classified as mixed background when one
parent comes from an LMIC and another from a HIC.

Covariates
Based on previous research,25 potential covariates were identified for

the analyses. Child's age, sex, body mass index (BMI), area of residence,
number of siblings, child's mother's language spoken at home, partici-
pation in team sports, family rules about quantity of television (TV), and
socio-economic position (SEP) were considered as covariates. Family SEP
summarized the social and economic capital available to families and
included combined annual family income, both parent's employment
status and education.26,35

Statistical analysis
Proportions of study children with sufficient PA, ST, and sleep and

consumption of fruit, raw vegetable, and cooked vegetable were
compared between immigrant status using chi-square tests. A series of
generalized estimating equations (GEE) with an exchangeable correla-
tion were used to examine the associations of PA, ST, sleep, and fruit and
vegetable intake with different population groups (children of LMIC, HIC
immigrant and Australian parents). GEE was used to take into account
the nested structure of the data, as children were nested within Statistical
Area 2 (SA2) identifiers to model spatial clustering. A robust standard
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error estimator was used to reduce the influence of outliers. A set of
covariates initially considered for adjustments included: age, sex, BMI,
language spoken at home, area of residence, family rules about quantity
of TV, participation in team sports, SEP, PA, and ST. Covariates were
examined to identify any collinearity issues. There were no collinearity
issues associated with the above covariates. The results for the current
GEE models are presented as odds ratios (ORs) and their 95% confidence
intervals (CI). All statistical analyses were performed using Statistical
Package for Social Science (IBM SPSS, version 25; Chicago, IL, USA).

Results

Of the final analytical sample (n ¼ 3222), 2260 (70.1%) were chil-
dren of Australian parents (reference group), 619 (19.2%) were HIC
children, and 343 (10.7%) were LMIC children. Thirty-six children (1%)
were from a mixed background. The ratio of mother vs. father as an
immigrant was 17.7% vs. 17.9%, respectively. Table 1 presents the
summary characteristics of the study participants. The mean age of the
study children was 12.4 years (SD:� 0.514), and 48.2%were female. The
study participants who lived in metropolitan areas were 85.0%, 71.3%,
and 52.1% for LMIC, HIC and Australian children, respectively. English
was spoken at home by 43.4% of mothers from LMIC compared to 91.2%
from HIC mothers and 97.5% for Australian mothers.

The proportion of children meeting lifestyle behaviour guidelines is
presented in Fig. 1. About 6%, 11%, and 11% of children meeting PA
recommendations were from LMIC, HIC, Australian children, respec-
tively. A third (37%) of children from LMICmet the recommendations for
ST, followed by children of HIC (29%), and Australian (27%) parents.
Seventy-six percent of HIC children met sleep recommendations of 9–11
h of sleep per day, followed by 75% and 71%, Australian and LMIC
children, respectively. Sixty-three percent of children of LMIC, 59%, and
55% of children from HIC and Australia, respectively, consumed fruits
� 2 times/day. About 34%, 32% and 28% of children who consumed
cooked vegetables � 2 times/day were from LMIC, HIC, and Australia,
respectively. Twenty-four percent of LMIC children, 23% and 20% of
children from HIC and Australian parents, respectively, consumed raw
vegetables � 2 times/day.

GEE modelling (presented in Table 2) revealed that compared to
Australian children, LMIC children had lower odds of meeting the PA
recommendations (OR 0.39 [95%CI 0.22–0.70], p ¼ 0.002). LMIC chil-
dren had lower odds of meeting sleep recommendations (0.70 [95%CI
0.52–0.95], p ¼ 0.021) than Australian children. LMIC children had
higher odds of meeting ST recommendations (1.86 [95%CI 1.38–2.51],



Fig. 1. Prevalence of meeting lifestyle behaviour guidelines, by immigrant children from low-and-middle-income countries (LMIC), high-income countries (HIC) and
Australian children. HIC ¼ High-income countries, LMIC ¼ Low- and middle-income countries, PA ¼ Physical activity (60 min/day for 7 days MVPA), ST ¼ Screen
time (� 2 h/day), Sleep (9–11 h/night), Fruit intake (� 2 times/day), Cooked vegetable intake (� 2 times/day), Raw vegetable intake (� 2 times/day).
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p ¼ 0.001) than Australian children. LMIC children also had higher odds
of frequent fruit (� 2 times/day) (1.54 [95%CI 1.16–2.05], p ¼ 0.002)
and cooked vegetable (� 2 times/day) (1.51 [95%CI 1.15–1.98], p ¼
0.003) consumption than Australian children. No statistically significant
findings were observed in raw vegetable intake of immigrant children
from LMIC and Australian children. Among the adjusted covariates, sex,
ST, sleep, PA, BMI, and SEP were significant in the analyses (Table 2).
Additional analyses on examining the role of duration of immigration on
lifestyle behaviours across HIC and LMIC immigrants found that duration
of immigration was not significant in any of the behaviours examined
(p ¼ 0.536–0.966).

Our study found that compared to HIC children, LMIC children had
lower odds of meeting PA (0.32 [95%CI 0.15–0.66], p¼ 0.002) and sleep
recommendations (0.62 [95%CI 0.44–0.86], p ¼ 0.004) and higher odds
of meeting ST (1.52 [95%CI 1.08–2.15], p ¼ 0.015), fruit intake (1.33
[95%CI 0.97–1.82], p¼ 0.072), and cooked vegetable intake (1.54 [95%
CI 1.13–2.09], p ¼ 0.006) (presented in Supplementary Table 1) rec-
ommendations. No statistically significant findings were observed in raw
vegetable intake of children of immigrant parents from LMIC and HIC
(Supplementary Table 1). Our study also identified no statistically sig-
nificant differences between HIC children and Australian children in
relation to the odds of meeting recommendations on PA, ST, sleep, and
fruit and vegetable intake.

Discussion

The present study has examined the lifestyle behaviours of Australian
and immigrant children aged 12–13 years. Overall, the compliance with
guidelines on PA, ST, and vegetable consumption is low across all groups.
There were lower odds of meeting PA and sleep guidelines among LMIC
children compared to HIC and Australian children. Meeting ST, fruit and
cooked vegetable consumption guidelines were more common in LMIC
children than HIC and Australian children.

LMIC children had lower odds of meeting PA recommendations than
Australian and HIC children in the present study. Our findings are
consistent with research conducted from developed countries that
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demonstrate immigrant children are less likely to engage in PA compared
to native children.36–38 However, the studies did not classify immigrant
children according to parental socio-economic background. The signifi-
cant differences identified in the prevalence of PA between LMIC and
Australian children could be partly due to predisposing factors such as
culturally bound values and beliefs, attitudes, environmental factors
(access/availability), and lack of motivation to engage in PA, or
perceived importance of PA among LMIC immigrants.27,39 Our study also
identified significant differences in PA between the immigrant groups.
This could be partly due to immigrant parents from LMIC are lacking
knowledge on PA's health benefits or perhaps the high cost of attending
gym or lack of culturally sensitive physical activity facilities. Another
potential explanation might be HIC children (such as the United
Kingdom, Ireland, and New Zealand) experiencing the advantages of
better socio-economic backgrounds and similar physical activity infra-
structure from their country of origin. Immigrant parents who do not use
English as their preferred language may not be able to access PA pro-
motional materials available in English or utilise the services and op-
portunities that support and promote PA for their children. Our study
reported a lack of difference in PA between immigrant children from HIC
and Australian children. Our study, therefore, underscores future
research to understand factors responsible for the lower level of PA in
immigrant children from LMIC, specifically.

Our study found that immigrant children from LMIC had higher odds
of meeting ST recommendations compared to HIC and Australian chil-
dren. This could be partly due to immigrant parents being more con-
cerned about their children's educational success and encouraging them
to spend more time in education40; screening devices may be allowed to
be used for educational purposes, not for recreation. In addition, immi-
grant families may experience financial difficulties, and not able to make
the screen devices accessible to their children. This finding contradicts
previous studies from the USA and UK, where immigrant children and
adolescents were more engaged in screen-based activities than
native-born children36,41; however, these studies did not differentiate
between HIC and LMIC groups. Using a nationally representative sample
of USA adolescents, a recent study reported no significant association



Table 2
Examination of lifestyle behaviours between immigrant children from low-and-middle-income countries (LMIC), high-income countries (HIC) and Australian children.

Characteristics Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Meeting PA guidelines
(60 min/day for 7 days
MVPA): Yes/No

Meeting ST guidelines
(� 2 h/day): Yes/No

Meeting sleep
guidelines (9–11 h/
day): Yes/No

Fruit intake (� 2
times/day): Yes/No

Cooked vegetable
intake (� 2 times/day):
Yes/No

Raw vegetable intake
(� 2 times/day): Yes/
No

Adjusted OR
(95% CI)

p-
value

Adjusted OR
(95% CI)

p-
value

Adjusted OR
(95% CI)

p-
value

Adjusted OR
(95% CI)

p-
value

Adjusted OR
(95% CI)

p-
value

Adjusted OR
(95% CI)

p-
value

Immigrant status
Australian 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
HIC 0.97

(0.70–1.36)
0.890 1.14

(0.91–1.44)
0.241 0.94

(0.74–1.19)
0.622 1.15

(0.93–1.41)
0.183 1.25

(1.01–1.56)
0.038 1.16

(0.91–1.48)
0.215

LMIC 0.39
(0.22–0.70)

0.002 1.86
(1.38–2.51)

0.001 0.70
(0.52–0.95)

0.021 1.54
(1.16–2.05)

0.002 1.51
(1.15–1.98)

0.003 1.26
(0.92–1.73)

0.138

Age 1.09
(083–1.43)

0.532 1.10
(083–0.91)

0.287 0.72
(0.60–0.87)

0.001 0.92
(0.77–1.08)

0.338 0.98
(0.82–1.17)

0.856 1.09
(0.89–1.33)

0.385

Sex (Female) 0.46
(0.35–0.62)

0.001 2.46
(2.39–3.50)

0.001 0.96
(0.79–1.16)

0.686 1.37
(1.16–1.02)

0.001 0.96
(0.80–1.15)

0.702 1.06
(0.86–1.30)

0.537

BMI 0.96
(0.92–1.00)

0.088 0.95
(0.93–0.98)

0.002 0.96
(0.94–0.98)

0.003 1.00
(0.98–1.02)

0.592 1.01
(0.99–1.04)

0.197 1.00
(0.97–1.03)

0.881

SEP 0.91
(0.80–1.04)

0.202 1.50
(1.35–1.67)

0.001 1.11
(1.00–1.22)

0.035 1.14
(1.05–1.24)

0.002 1.12
(1.01–1.23)

0.019 1.19
(1.05–1.34)

0.004

ST: �2 h/day
(Ref.)

1.00 0.001 – – 1.00 0.249 1.00 0.001 1.00 0.258 1.00 0.002

> 2 h/day 0.54
(0.40–0.74)

0.87
(0.70–1.09)

0.59
(0.49–0.72)

0.89
(0.73–1.08)

0.70
(0.56–0.87)

Sleep: 9–11 h/day
(Ref.)

1.00 0.054 1.00 0.249 – – 1.00 0.475 1.00 0.597 1.00 0.869

< 9 h and >11 h 1.34
(0.99–1.82)

0.87
(0.70–1.09)

0.93
(0.76–1.13)

1.05
(0.86–1.29)

0.98
(0.77–1.24)

PA: 60 min/day
for 7 days
MVPA (Ref.)

– – 1.00 0.001 1.00 0.249 1.00 0.001 1.00 0.243 1.00 0.246

60 min/day for
< 7 days MVPA

0.55
(0.40–0.74)

0.87
(0.70–1.09)

0.61
(0.45–0.80)

0.84
(0.63–1.12)

0.82
(0.60–1.13)

Family rules
about quantity
of TV: Yes

0.95
(0.71–1.26)

0.737 0.60
(0.49–0.73)

0.001 0.78
(0.64–0.95)

0.014 – – – – – –

Model 1: adjusted for age, sex, ST, sleep, duration of immigrant status, BMI, Family rules about quantity of TV and SEP.
Model 2: adjusted for age, sex, sleep, duration of immigrant status, BMI, PA, Family rules about quantity of TV and SEP.
Model 3: adjusted for age, sex, PA, ST, duration of immigrant status, BMI, Family rules about quantity of TV and SEP.
Model 4, 5, and 6: adjusted for age, sex, PA, ST, sleep, duration of immigrant status, BMI, and SEP.
HIC¼ High-income countries, LMIC ¼ Low- and middle-income countries, PA ¼ physical activity, ST ¼ screen-time, BMI ¼ Body Mass Index, SEP ¼ Socio-economic
Position, Ref. ¼ Reference.
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between ST use and immigration status.42 Our study only examined ST,
determined by watching TV and playing electronic games. With the
expanding opportunities for media engagement, future research would
benefit from examining a wider range of ST, such as smartphone use or
the usage of social media platforms that are popular among teens, to
explore this question further.

A recent global systematic review found that only one study had been
conducted on sleep behaviour, with immigrant children in the
Netherlands reporting less sleep per night than their native-born equiv-
alents.43 Cultural practices such as parenting style and room sharing
(multiple persons sleeping in one room) have been shown to influence
sleep behaviours, such as sleep onset and sleep duration.43,44 In our
study, immigrant children from LMIC had lower odds of meeting sleep
guidelines than HIC and Australian children. Irregular bedtimes and no
set family routine may contribute to disparities in sleep quality and
duration. Lack of parental knowledge about healthy sleep habits and the
significance of bedtime routines may also be associated with harmful
sleep practices.45 A recent qualitative study among Brazilian mothers
living in the USA also reported inconsistencies in mothers’ awareness of
the importance of sleep and their parenting practices.46 It is important for
the health and wellbeing of LMIC children that we better understand the
facilitators and barriers to them having optimal sleep behaviours.

Immigrant children are influenced by the food culture of the host
country and social contexts such as schools or peers, which potentially
lead to changes in their dietary habits.47 Our study found low
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consumption of vegetables in all groups, while immigrant children from
LMIC had higher odds of consuming more fruit and cooked vegetable
than those from HIC children and Australian children. This finding is
consistent with previous research in Australia, which reported that
vegetable consumption was highest among immigrant children, while
also contradicts with our study that fruit consumption did not differ
between immigrant and Australian children.25 Immigrants carry over
their dietary preferences and practices but often begin to include west-
ernized foods into their diet.28 A recent systematic review reported Asian
children who lived in the USA to have high intakes of fruits, vegetables,
white rice, high fat and high sugar foods.28 One probable reason for di-
etary changes over time among immigrant children is acculturation, the
process by which individuals from one cultural context adapt to another
cultural context.48 Alternatively, parents of HIC children are likely to
have come from a country where the diet has already become more
westernized, and so the acculturation process may have started even
before arrival to Australia. It should be noted that the measures for fruit
and vegetable consumption used in this study were determined by the
frequency of consumption, not by serving size. Therefore, the study child
may have eaten more or less than one serving of fruit and vegetables on
each occasion. Thus, more comprehensive research, including consider-
ation of serving sizes, is needed to inform prevention and intervention
efforts.

The findings point towards the evidence about the disparities in
lifestyle behaviours among children with an immigrant background and
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can inform strategies to bring equity in the lifestyle of Australian children
irrespective of their immigrant background. However, each group
(Australian, HIC, and LMIC) has areas to improve on, and special con-
siderations such as language and cultural differences need to consider
among immigrant children from LMIC.

This study's strength is analysing an extensive, nationally represen-
tative sample of Australian children. The clustering of data was consid-
ered using GEE modelling. However, the study has some limitations that
should be acknowledged. Our study assessed only children aged 12–13
years, which constrains the generalization of the study findings beyond
this age range. The cross-sectional design of the current study does not
allow for any cause-effect interpretation. All lifestyle behaviour data
were self-reported in our study. ST was measured using time watching TV
and playing electronic games and did not include time spent on social
media, video-chatting or browsing the internet, which is likely to have
underestimated the overall ST. Sleep duration was measured using sleep
onset and wake-up time, which may not indicate uninterrupted sleep.

Conclusions

Our findings highlight that HIC and Australian children have com-
parable lifestyle behaviours while differences exist in LMIC children
compared to HIC and Australian children. LMIC children had lower odds
of meeting PA and sleep guidelines, but higher odds of meeting ST,
cooked vegetable, and fruit consumption guidelines compared to HIC and
Australian children. Our study underscores the importance of targeted,
culturally appropriate intervention strategies for promoting and sup-
porting adherence to the health behaviour guidelines among Australian
children, with particular emphasis on LMIC children.
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