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Caregiver-perceived racial discrimination is
associated with diverse mental health
outcomes in Aboriginal and Torres Strait
Islander children aged 7–12 years
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Abstract

Background: Racial discrimination is acknowledged as a central social determinant of Australian Aboriginal and
Torres Strait Islander (hereafter referred to as Aboriginal) health, although quantitative empirical literature on the
impacts of racism on Aboriginal children remains sparse. We use a novel, longitudinal dataset to explore the
relationship between caregiver-perceived racism exposure and a range of mental health and related behavioural
and physiological outcomes in childhood.

Method: The study cohort comprised 1759 Aboriginal children aged 4–12 years from waves 2–8 (2009–2015) of the
Footprints in Time: The Longitudinal Study of Indigenous Children (LSIC) dataset. We examined exposure to
caregiver-perceived racism between 4 and 11 years as a predictor for mental health and related outcomes at ages
7–12 and substance use at 10–12 years. Unadjusted models and models adjusted for remoteness, community-level
and family-level socio-economic status, child age and gender were used in analysis. Multilevel logistic regression
was used in all analysis.

Results: In fully adjusted models, perceived exposure to racism at ages 4–11 was associated with twice the risk of
negative mental health (95% CI: 1.3–3.0), sleep difficulties (95% CI: 1.4–3.0), and behaviour issues at school (95% CI:
1.2–2.9), 1.7 times the risk of obesity (95% CI: 1.1–2.5), and nearly 7 times the risk of trying cigarettes (95% CI: 1.1–43.9).
Increased risks were also found for being underweight and trying alcohol though estimates did not reach statistical
significance. There was no evidence that racism was associated with poorer general health.

Conclusion: Exposure to racial discrimination in Aboriginal children increased the risk for a spectrum of interrelated
psychological, behavioural and physiological factors linked to negative mental health. Our results further affirm the
importance of interventions aimed at reducing the prevalence of racial discrimination for the benefits of population
health and health inequalities. The services and institutions which aim to support the mental health and wellbeing of
Aboriginal children should also support interventions to reduce racism and implement accountable policies which
prioritise this goal.
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Background
Racism is a central social determinant of health which
contributes to the disparities in health observed between
different racial and ethnic populations [1–7]. Racism
continues to pervade the social systems and institutions
which impact on the health and wellbeing of Indigenous
populations worldwide, including Aboriginal and Torres
Strait Islander (hereafter referred to as ‘Aboriginal’)
populations in Australia [8]. More broadly, significant
associations have been found between interpersonal
racism and negative health and wellbeing outcomes in
international studies across both child and adult popula-
tions [4, 9–15]. Yet the negative health effects of racism
as a pervasive stressor have been shown to be stronger
in children and young people when compared to adults
[10, 16]. This is unsurprising given that the early years
are understood to present a critical period of health vul-
nerability to adversity and stress [17, 18]. An increasing
number of studies have examined the association
between racial discrimination and health and wellbeing
outcomes in children aged below 12 years in recent
years, although relatively few have focused on children
from Indigenous populations [12].
For Aboriginal populations in Australia, racism is a

layered, diverse and – critically – persistent experience
which encompasses interpersonal forms of racism
encountered through verbal or behavioural gestures (e.g.
name calling, abuse) and structural forms of racism
prevalent throughout society (e.g. delayed medical
attention, media misinformation) [19–22]. While con-
temporary forms of racism continue to evolve, racism
experienced by Aboriginal Australians is also a historic-
ally informed experience tied to the colonisation of
Australia by white settlers in the eighteenth Century and
the subsequent social marginalisation, loss of sovereignty
and land dispossession associated with this to the
current day [23, 24]. Additionally, the effects of phenom-
ena which exist at the intersection of racism and
colonisation, such as intergenerational trauma, are in-
creasingly being recognised and understood to have a
profound impact on Aboriginal health [23, 25]. The
common exposure to racism in the everyday life of
Aboriginal children is well documented, both as direct
exposure to discrimination or unfair treatment and as
vicarious exposure through caregivers or family mem-
bers [24]. A growing body of literature has also reported
associations between racism exposure and health
outcomes within this population [26–31]. Despite this
nascent literature, evidence surrounding the specific
impact of racism on children’s health as they transition
into adolescence is currently limited.
Racism likely acts on health and wellbeing through

increasing allostatic load and associated physiological
dysregulation, initiating maladaptive psychological or

behavioural responses or prompting changes in health
behaviour [9, 12, 15]. Each of these processes contribute
to the biological embodiment of racism exposure,
encompassing the pathogenic pathways induced specific-
ally by interpersonal racism as a psychosocial stressor
[11, 32]. Within this context, racial discrimination
exposure has been found to be more consistently and
strongly associated with mental health than physical
health outcomes across the life span, including during
childhood and adolescence [9, 12, 15, 33, 34]. The rela-
tive strength of this association in children and adoles-
cents may be due in part to an earlier onset of
psychological over physiological effects as the psycho-
logical harm occasioned by racial discrimination expos-
ure is more immediately apparent than any indicators of
physiological harm, including metabolic or hormonal
changes [35, 36]. A closer examination of mental health
indicators adversely affected by experiences of racism
during childhood will assist in understanding this associ-
ation. This is particularly relevant for Aboriginal
children as broader aspects of mental health and related
risk factors such as problem behaviour and substance
use have yet to be examined in this population.
This paper aims to address this knowledge gap, with a

focus on Aboriginal children aged 4–12 years using data
from the Longitudinal Study of Indigenous Children. We
include measures of socioemotional problems, sleep
difficulties, school notifications of behaviour issues and
substance use within our analysis alongside weight status
and general health. We expected that Aboriginal chil-
dren exposed to caregiver-perceived racial discrimin-
ation would have an increased risk of negative mental
health and related risk factors compared to children who
have never been exposed.

Methods
Footprints in Time: The Longitudinal Study of Indigenous
Children (LSIC) is a prospective national longitudinal
cohort study of Aboriginal and Torres Strait Islander chil-
dren designed to capture their socioeconomic and cultural
background and track their development across several
domains. This study has been described more fully
elsewhere [37], however in brief, LSIC used a multi-stage
clustered sampling method across 11 geographic sites to
recruit a non-representative national sample of Aboriginal
children across two age cohorts. LSIC aimed to recruit 5–
10% of the total Australian population of Aboriginal chil-
dren; recruitment targeted two age-based cohorts, chil-
dren aged 0.5–2 years (younger cohort) and children aged
3.5–5 years (older cohort) at baseline (2008). The survey
conducts annual face-to-face interviews with the study
child, their primary caregiver and their teacher. The
sample totalled 1671 children at baseline and a further 88
children were recruited at wave 2, leading to a sample of
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up to 1759 children. To date, data for 10 waves have been
collected with data from 8 waves currently available for
analysis.

Participants
Participants in the current study include children from
the first 8 waves of LSIC, comprising 1759 respondents
aged 6 months to 12 years. The younger cohort included
1010 children aged 6 months to 9 years and the older co-
hort included 749 children aged 4–12 years. By wave 8,
1255 participants provided data (75% retention). At wave
1 the mean age was 2.4 years in the full sample (SD =
1.6; age range 0–6 years), 1.1 years in the younger cohort
(SD = 0.5; age range 0–2 years) and 4.1 years in the older
cohort (SD = 0.5; age range 3–6 years). By wave 8 the
mean age was 9.3 years in the full sample (SD = 1.5; age
range 7–12 years), 8.1 years in the younger cohort (SD =
0.5; age range 7–9 years) and 11.1 years in the older co-
hort (SD = 0.5; age range 10–12 years). There were 887
(50.4%) males and 872 (49.6%) females in the full sam-
ple, including 510 (50.5%) males and 500 (49.5%) females
in the younger cohort and 377 (50.3%) males and 372
(49.7%) females in the older cohort. Overall, 1534
(87.2%) study children were Aboriginal, 117 (6.7%) were
Torres Strait Islander and 108 (6.1%) were both Aboriginal
and Torres Strait Islander.

Measures
Predictor variable
LSIC includes a carer-reported measure of racial
discrimination asked at different waves throughout LSIC
which differed by cohort. Exposure to racial discrimin-
ation was recorded from 3 to 8 years (waves 4–7) in the
younger cohort and 4–11 years (waves 2–7) in the older
cohort. Throughout waves 2–7 of LSIC, racism experi-
enced by study children was reported by the primary
carer in response to a question on whether the study
child had been bullied or treated unfairly at preschool or
school by children or adults because they were Aborigi-
nal. Carers were able to indicate that the study child was
bullied by other children, treated unfairly by adults or
both. This measure was coded as a binary variable for
analysis (‘Yes, bullied [kids being mean to him/her]’,
‘Yes, treated unfairly [adult being mean to him/her]’ or
‘Yes, both bullied and treated unfairly’ compared with
‘No’). In wave 8 the structure of the question was chan-
ged slightly so that the primary carer was first asked
whether the study child had been bullied or treated un-
fairly at school and if they responded positively to this
question (study child was bullied, treated unfairly or
both), they were then prompted to indicate whether this
was because the study child is Aboriginal or Torres
Strait Islander. For the purposes of this study, carer
responses of ‘always for this reason’ or ‘sometimes for

this reason’ were categorised as a child that had been
bullied or unfairly treated due to being Aboriginal or
Torres Strait Islander.

Outcome variables
Health outcomes have been grouped into mental health
and behaviour issues, substance use and physical health.
All health outcomes were transcribed as binary variables
for analysis. All outcomes were defined solely by data
from wave 8, except sleep difficulties which was last
asked in wave 7.

Mental health and behavioural issues Measures of
socioemotional problems, sleep difficulties and behav-
ioural issues at school were the indicators of mental
health and behaviour examined within this study. We
chose all measures related to mental health available
within the LSIC after considering completeness and
timing of data collection. The Strengths and Difficulties
Questionnaire (SDQ) was used to measure socioemo-
tional problems based on primary carer reports. The
SDQ is a behavioural screening questionnaire designed
for use with those aged 4–17 years to identify both posi-
tive and negative emotional and behavioural attributes.
This tool has been found to have adequate construct val-
idity in separate populations of Aboriginal children aged
4–17 years across Australia [38, 39]. The questionnaire
includes 20 items associated with emotional symptoms,
conduct problems, hyperactivity and peer problems
which are summed to create a total difficulties score ran-
ging from 0 to 40. Based on recommended cut-off
scores, the raw total difficulties score was categorised
into abnormal (17–40), borderline (14–46) and normal
(0–13) [40]. Scores of 14–40 (combining borderline and
abnormal) were used to indicate an increased risk of
negative mental health in this study [41]. Study children
were determined to be experiencing sleep difficulties if
their primary carer indicated that they usually had
trouble getting to sleep or staying asleep over the past
month. Study children were considered to have behav-
ioural issues at school if their primary carer indicated
that they had been contacted by the study child’s school
due to behaving badly at school in the last twelve
months.

Substance use Primary carers of study children from
the child cohort were asked in wave 8 to give permission
for interviewers to ask study children directly about
whether they had ever tried cigarettes or alcohol.
Responses were categorised as having used cigarettes or
alcohol if they indicated ‘yes, just a few puffs/yes, just a
few sips’, ‘yes, a few times’ or ‘yes, lots of times’ in re-
sponse to the questions ‘Have you ever tried cigarettes?’
or ‘Have you ever tried alcohol?’
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Physical health Physical health outcomes included indi-
cators of both general health and weight status. These
indicators were chosen as they are implicated with men-
tal health. General health encompasses both physical
health and socioemotional wellbeing, while childhood
psychosocial factors and mental health disorders have
been associated with obesity both during childhood and
in later life [42–44]. Study children were determined to
have high general health when the primary carer indi-
cated that the study child’s health was generally ‘excel-
lent’, ‘very good’ or ‘good’ and low general health when
the response was ‘fair’ or ‘poor’. Children’s height and
weight were translated into Body Mass Index (BMI)-for-
age z-scores using the World Health Organisation
(WHO) Anthro and WHO Anthro Plus programs. Chil-
dren were classified as obese or underweight according
to WHO and International Obesity Taskforce cut-off
points for BMI-for-age z-scores [45].

Covariates
Factors considered to confound the association between
racial discrimination and mental health were included as
covariates in analytic models. These factors included
geographic remoteness, community-level and family-
level socioeconomic status, and the study child’s age and
gender.

Community variables Geographic characteristics in
LSIC are reported using wave 1 data for the Level of
Relative Isolation (LORI) measure, an index for remote-
ness levels within Australia developed based on an ex-
tension of the Accessibility/Remoteness Index of
Australia. Five categories of isolation are derived; none
(e.g. metropolitan areas), low, moderate, high and ex-
treme (e.g. remote communities). Within LSIC, respon-
dents in the ‘high’ and ‘extreme’ category have been
collapsed into one item for ‘high/extreme isolation’ due
to small sample size. The Index of Relative Indigenous
Socioeconomic Outcomes (IRISEO) was used as a proxy
measure of community-level socio-economic outcomes.
IRISEO is a composite, rank order variable derived from
information on the employment, education, income and
housing characteristics of Aboriginal peoples from Indi-
genous Areas across Australia [46]. IRISEO data from
wave 1 of LSIC has been categorised into quintiles for
this analysis.

Primary carer variables All LSIC primary carers in
waves 1 and 2, alongside all new primary carers in waves
3 and 4, were asked to indicate their highest completed
qualification. This measure was coded into a four-item
variable: university-level education, certificate or post-
school qualifications, completion of Year 11 to Year 12
or equivalent, and lower levels of completion. A binary

‘financial difficulty’ variable was defined if they an-
swered, ‘We run out of money before payday’, ‘We are
spending more money than we get’, ‘We have just
enough money to get us through to the next pay day’ or
‘There’s some money left over each week but we just
spend it’; a response of ‘We can save a bit every now
and then’ or ‘We can save a lot’ were coded as no finan-
cial difficulty. Responses taken at wave 1 are included in
this analysis. In wave 3, all primary carers were asked
whether there had been times in the last five years when
they did not have any place to live; ‘prior experience of
homelessness’ was indicated for those that responded
‘Yes, many times’, ‘Yes, a few times’ or ‘Yes, once’.

Child variables Each study child’s primary carer re-
ported the study child’s age and gender at each wave.
Child age at wave 8 was collapsed into three categories:
7–8, 9–10 and 11–12 years.

Data analysis
Chi-squared was used to examine bivariate associations
and Kendall’s Tau was used to assess potential collinear-
ities between perceived racism and the covariates. Fol-
lowing this, two logistic regression models, using the
generalised linear mixed modelling (GLMM) framework,
were defined and fitted: a model adjusted for child age
and gender (model 1) and a fully adjusted model (model
2) including child age and gender, geographic remote-
ness, area-level socioeconomic status and family-level
socioeconomic status (primary carer reported highest
education completed, financial difficulty and prior
homelessness). A randomised cluster variable was
included within LSIC to identify respondents living in
close geographic proximity [45], this variable was devel-
oped to overcome bias introduced by the sampling
method; this was the grouping variable used in the ran-
dom effect modelling. Models were fitted using PROC
GLIMMIX in SAS (version 9.4, SAS Institute Inc., Cary,
NC, USA, 2002–12) with compound symmetry as the
covariance structure. Adaptive Gaussian quadrature
methods were chosen as they have been shown to per-
form well with excellent coverage probabilities and min-
imal bias when estimating the fixed effects of a GLMM
for binary outcome clustered data where there are suffi-
cient numbers of observations per random effect [47].

Missing data
Non-responses (missing data) were present in the
predictor, outcome and covariate variables. As a sensitiv-
ity analysis, multiple imputation was used to determine
the influence of missing data on parameter estimates. Two
auxiliary variables (cohort and number of major events
experienced in the last year) were used to assist with the
prediction of missing data. Multilevel multivariate normal
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imputation with joint modelling was then carried out,
generating 100 imputed datasets. Adaptive rounding [48]
was pursued on imputed datasets as model variables were
binary or categorical, however this did not return realistic
data in all cases. Instead, linear mixed effects models were
run on unrounded data across all imputed datasets, and
combined parameter estimates were compared against the
complete cases analysis (see Additional file 1). These
analyses were conducted using the ‘mitml’ package [49] in
R (Version 1.2.1335 –© 2009–2019).

Results
One in five (20.4%) study children from LSIC between
the ages of 4–11 years experienced at least one exposure
to caregiver-perceived racial discrimination at school
from either adults or peers. Close to one in six (17%)
children in LSIC aged 7–12 were found to be at an in-
creased risk of negative mental health or had behavioural
issues at school reported to their primary carer, while
21% were reported to have experienced difficulty sleep-
ing. Around one in twenty (4%) children were found to
be underweight by wave 8 and 18% were obese, while
3% were identified as having fair or poor global health.
Among responding children aged 10–12 years, 3%
reported that they had tried smoking and 11% had tried
alcohol.
After adjustment for all study variables, study children

living in the most disadvantaged areas (IRISEO; quintile
1) had twice the odds of being exposed to caregiver-per-
ceived racial discrimination at school compared with
those living in the most advantaged areas (OR 2.1; 95%
CI: 1.0–4.3) (Table 1). A similar effect size (OR 2.3; 95%
CI: 1.4–3.7) was evident for children whose primary
carer had experienced homelessness in the past five years
relative to those with no experiences of homelessness. No
other socio-demographic factors were associated with
caregiver-perceived racial discrimination exposure.
Overall, positive associations were seen between ex-

posure to caregiver-perceived racism and mental health,
behavioural issues and substance use (Table 2). In fully
adjusted models, children exposed to perceived racial
discrimination had around twice the risk for negative
mental health, sleep difficulties, behaviour issues at
school and trying alcohol (ORs ranging 1.8 to 2.0), al-
though estimates for trying alcohol were not statistically
significant (95% CI: 0.8–4.2). While estimates for
children trying cigarettes were imprecise, these children
were at seven times increased risk of trying cigarettes
with racism exposure in the fully adjusted model (95%
CI: 1.1–45.0).
Positive associations were found between caregiver-per-

ceived racial discrimination and physical health outcomes,
with the exception of general health (Table 2). After ad-
justment for child age and gender, study children had 1.8

times the risk of experiencing obesity (95% CI: 1.2–2.5)—
with a similar odds ratio in the fully adjusted model (OR:
1.7; 95% CI: 1.1–2.5)—compared with children with no
exposure. A moderate effect for being underweight was
also observed in the fully adjusted model (OR: 1.6; 95%
CI: 0.7–3.9), although the effect estimate was not statisti-
cally significant. A negative association was found for gen-
eral health though this did not reach significance.
Socio-demographic factors were also included in logis-

tic regression models with each health outcome. After
adjustment for all covariates, the following covariates
and health outcomes were found to be significantly asso-
ciated. Compared to males, females had lower odds for
negative mental health (OR: 0.6; 95% CI: 0.4–0.9),
behaviour issues at school (OR: 0.2; 95% CI: 0.1–0.3)
and having tried alcohol (OR: 0.2; 95% CI: 0.1–0.4). Chil-
dren living in the most disadvantaged areas had lower
odds of obesity compared to those living in the most
advantaged areas (OR: 0.2; 95% CI: 0.1–0.9). Living in
areas of moderate remoteness (i.e. regional towns) was
associated with lower odds of sleeping difficulties (OR:
0.3; 95% CI: 0.1–0.7) compared to living in the least re-
mote areas (i.e. cities). Children at an older age (11–12
years) were significantly more likely to have negative
general health than those aged 7–8 years (OR: 2.4; 95%
CI: 1.0–6.0). Children had decreased odds of socioemo-
tional difficulties where primary carers had completed
Year 11 or 12 (OR: 0.6; 95% CI: 0.4–0.9) or university
(OR: 0.3; 95% CI: 0.1–0.9) compared to primary carers
who had completed Year 10 education or less.
Analysis using imputed datasets resulted in pooled es-

timates for each outcome that were similar to estimates
from complete case analysis. Pooled estimates fell within
confidence intervals from complete case analysis and
confidence intervals from both analyses overlapped
considerably. All significant associations between racial
discrimination and health outcomes found in complete
case analysis were also found in analysis of imputed
datasets.

Discussion
This study sought to broadly assess the effects of racial
discrimination exposure on mental health in Aboriginal
children. We found that Aboriginal children exposed to
racial discrimination between ages 4–11 were at higher
risk of negative mental health and related behavioural
and physical outcomes compared to children without ra-
cism exposure. Children with caregiver-perceived racism
exposure had around twice the risk of negative mental
health, sleep difficulties, behavioural issues at school and
obesity.
In a novel finding, we saw that Aboriginal children

exposed to racism had seven times the risk of trying cig-
arettes at ages 10–12 compared to unexposed children.
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The strong, albeit imprecise, effect of racial discrimin-
ation on trying cigarettes found in our study is reflected
in longitudinal studies conducted in both the United
States and United Kingdom examining childhood expos-
ure to racism as a predictor of later smoking behaviour,
though both studies measured smoking behaviour in
adulthood (21–25 years) [50, 51]. Studies in child (6–11
years) and adolescent (12–18 years) populations are
broadly mixed, with around half of studies finding a
significant positive association between racism and
smoking [12]. While our study focused on racism expos-
ure during childhood, the positive associations we found
between racism and both trying cigarettes and alcohol

reflect those seen between trajectories of racial discrimin-
ation throughout adolescence and later risk of substance
use (encompassing alcohol, tobacco and marijuana use)
[52–55]. It is likely that racism exposure, substance use
and mental health disorders are interrelated as the onset
of mental health disorders in childhood known to be
strongly associated with racial discrimination, such as anx-
iety and conduct disorder, is predictive of later substance
use [56] and substance use disorder [57]. The association
between racial discrimination and cigarette smoking in
Aboriginal children warrants further examination, particu-
larly in older cohorts and longitudinally, to fully assess the
nature and size of this association by age and over time.

Table 1 Multivariate associations between caregiver-perceived racial discrimination and selected socio-demographic characteristics
in Aboriginal children

Variables Child ever exposed to being bullied or treated unfairly because they were Indigenous

% (n) Adjusted ORa 95% CI P-value

Gender of child

Male 50.4 (887) Ref

Female 49.6 (872) 1.09 0.80–1.48 0.61

Age of child (years)

7–8 46.8 (823) Ref

9–10 14.2 (249) 0.91 0.56–1.47 0.73

11–12 39.1 (687) 1.13 0.82–1.56 0.32

Level of relative isolation

None 26.0 (433) Ref

Low 49.4 (822) 0.75 0.50–1.14 0.20

Moderate 15.2 (253) 0.88 0.48–1.59 0.77

High 9.4 (157) 1.21 0.63–2.31 0.58

Index of relative Indigenous socioeconomic outcomes

Quintile 5 – most advantaged 14.2 (237) Ref

Quintile 4 14.7 (245) 1.04 0.60–1.82 0.87

Quintile 3 41.3 (690) 1.09 0.63–1.86 0.80

Quintile 2 16.9 (282) 1.52 0.84–2.75 0.17

Quintile 1 – most disadvantaged 13.0 (217) 2.10 1.03–4.27 0.04

Primary carer highest education completed

Never attended school to Year 10 42.6 (649) Ref

Year 11/12 33.5 (510) 1.26 0.88–1.80 0.18

Diploma or Certificate 18.1 (275) 1.44 0.94–2.19 0.09

University 5.8 (89) 1.26 0.63–2.55 0.45

Financial difficulty

Save a lot/save a bit every now and then 35.5 (569) Ref

Some money left/just enough to get through 46.5 (745) 1.32 0.93–1.86 0.13

Spending more than we get/run out of money 18.1 (290) 1.46 0.85–2.07 0.21

Primary carer experienced homelessness

No 91.3 (1279) Ref

Yes 8.7 (122) 2.30 1.42–3.71 < 0.001
aOdds ratios are adjusted for all variables that appear in the table
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We further confirmed the broad reaching effects of
racial discrimination on mental health through the
strong and consistent associations found between racism
and socioemotional, sleep and behavioural difficulties in
this cohort of Aboriginal children. Strong associations
between racism and negative mental health and behav-
ioural issues during this developmental period are sup-
ported in the literature, with positive associations found
in children aged 6–11 years [12] and under 13 years [10].
Significant associations have also been found between
racial discrimination and sleep difficulties both in cross-
sectional [58, 59] and longitudinal studies [60, 61],
although these are predominantly based on adolescent
and adult populations [62]. Behavioural problems, nega-
tive mental health and sleep difficulties are known to be
associated both concurrently and longitudinally [63–65].
Racial discrimination exposure may contribute to the de-
velopment of these related factors as a psychosocial

stressor by initiating the emotional and psychological
responses which characterise negative mental health
symptomology [66]. Findings from this study underscore
the reality that racial discrimination is a central social
determinant of the mental health of Aboriginal children.
Interventions, policies and practices designed to recog-
nise and address racial discrimination in this population
must be considered by the programs, services and insti-
tutions which aim to support the mental health and
wellbeing of Aboriginal children, particularly within the
healthcare and education sectors.
Changes in weight status found in Aboriginal children

exposed to racism reflect those seen for socioemotional,
behavioural and substance use outcomes within our
analysis. We found that children exposed to caregiver-
perceived racial discrimination had an increased risk of
obesity and being underweight, though estimates for be-
ing underweight did not reach significance. The positive

Table 2 Models examining association between caregiver-perceived racial discrimination and mental health related outcomes in
Aboriginal children

Model 1b Model 2c

Adjusted OR 95% CI P-value Adjusted OR 95% CI P-value

Negative mental health

No exposure Ref Ref

Ever exposed 1.66 1.17–2.36 0.01 1.99 1.32–2.99 0.001

Sleep difficulties

No exposure Ref Ref

Ever exposed 1.85 1.31–2.63 < 0.001 2.00 1.35–2.96 < 0.001

Behaviour issues at school

No exposure Ref Ref

Ever exposed 1.68 1.15–2.44 0.01 1.88 1.21–2.91 0.01

Tried cigarettesa

No exposure Ref Ref

Ever exposed 4.74 1.27–17.69 0.02 7.05 1.10–45.02 0.04

Tried alcohola

No exposure Ref Ref

Ever exposed 1.46 0.71–3.02 0.30 1.81 0.78–4.20 0.17

General health

No exposure Ref Ref

Ever exposed 0.71 0.26–1.94 0.50 0.70 0.23–2.12 0.53

Underweight

No exposure Ref Ref

Ever exposed 1.76 0.84–3.69 0.14 1.61 0.66–3.93 0.29

Obesity

No exposure Ref Ref

Ever exposed 1.76 1.23–2.52 0.002 1.68 1.12–2.53 0.01
aChild cohort only
bModel adjusted for child age and gender
cModel adjusted for child age and gender, geographic remoteness, area-level socioeconomic status and family-level socioeconomic status (primary carer reported
highest education completed, financial difficulty and prior homelessness)
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association found between perceived racial discrimin-
ation and obesity in our study is supported by findings
from both child [27] and adolescent [67] populations,
though the majority of studies in child populations have
found no association [12]. This may be due in part to
the complexity of processes underlying the association
between physiological responses to stress and obesity or
metabolic syndrome [68–70]. Yet there is evidence that
mental health plays an important role in mediating and
modifying the effect of racial discrimination on BMI
during adolescence [67, 71]. One longitudinal study re-
ported an indirect association between racial bullying
and increased BMI through greater negative emotional
symptoms [67] while another found that high protective
emotional support from parents attenuated BMI in ado-
lescents who perceived racism [71]. While our findings
confirm a direct association between racism and weight
status, this may be complicated by unexamined mediat-
ing or moderating pathways. Future studies should
consider potential mediating and moderating factors in
the association between racial discrimination and weight
status in Aboriginal children to better clarify the func-
tion of mental health within this relationship.
Although this study extended previous research on the

association between racism and the mental health of
Aboriginal children, our findings should be interpreted
in light of several limitations. The instrument used to
measure racism exposure in this study was based on the
perceptions of primary carers rather than self-reported
by study children. Although primary carers reported on
the experiences of study children to the best of their
knowledge, these reports may not necessarily reflect the
perceptions of racism in these children. Additionally, the
racism exposure instrument did not specify a timeframe
for racism exposure or quantify the frequency or severity
of racism exposure. These factors reduce the sensitivity
of this instrument as children with many different expe-
riences with racism were unable to be distinguished
from one another. Finally, despite the strength of the
LSIC as a prospective cohort study with strong commu-
nity involvement, the sampling design was non-random
due to practical and logistic considerations in site selec-
tion [72]. As a result, the sample of study children in LSIC
is not representative of the population of Aboriginal chil-
dren across Australia. However, the sites selected for the
study were intended to reflect the geographic distribution
of Aboriginal children within Australia and the varied
environments in which these children live [45].

Conclusions
Exposure to racial discrimination in Aboriginal children
increases the risk for a spectrum of interrelated psycho-
logical, behavioural and physiological factors encom-
passed by mental health. This includes an increased risk

of socioemotional and behavioural difficulties, changes
in weight status and, in a novel result, substance use.
Findings from this study contribute to the limited body
of evidence surrounding the contribution of racial
discrimination towards mental health and wellbeing out-
comes in Aboriginal children. Initiatives to reduce the
prevalence of racism may act to simultaneously attenu-
ate the risk for a range of factors related to mental
health. These initiatives must be driven by the Aborigi-
nal populations involved (from inception to delivery) to
ensure they are culturally relevant and draw from Abori-
ginal voices and paradigms [21]. Aboriginal adults have
identified that addressing racism involves both internal
and external processes, including distancing oneself from
racism and strengthening a sense of identity and pride in
being Aboriginal while emphasising the need for society
to acknowledge racism and challenge racist attitudes and
behaviours [20]. Given that racial discrimination is an
ongoing public health concern for Australian Aboriginal
children, school-based interventions informed by the
above parameters would be well placed to address the
effects of this critical social determinant and target a
reduction in its prevalence.

Supplementary information
Supplementary information accompanies this paper at (https://doi.org/10.
1186/s12939-019-1045-8).

Additional file 1: Comparison of estimates from imputation and
complete case analysis. (DOCX 16 kb)

Abbreviations
BMI: Body Mass Index; CI: Confidence Interval; GLMM: Generalised Linear
Mixed Model; IRISEO: Index of Relative Indigenous Socioeconomic Outcomes;
LORI: Level of Relative Isolation; LSIC: Longitudinal Study of Indigenous
Children; OR: Odds Ratio; SD: Standard Deviation; SDQ: Strengths and
Difficulties Questionnaire; SEIFA: Socioeconomic Index for Areas;
SES: Socioeconomic Status; WHO: World Health Organisation

Acknowledgments
We gratefully acknowledge the contribution of the Aboriginal and Torres
Strait Islander children and families who participated in the LSIC study and
the Australian Government Department of Social Services for providing
access to this dataset. We wish to thank members of the Social
Determinants of Aboriginal Health Community Advisory Group for their
valuable assistance in developing and guiding this research.

Authors’ contributions
LC and CCJS conceived of and designed the study. LC conducted the
primary statistical analysis and imputation analysis. MNC, CCJS and SZ
advised on interpretation of data. LC wrote the initial drafts of the
manuscript. All authors read, revised and approved the final manuscript.

Funding
LC is funded by an Australian Government Research Training Program
Scholarship and the Australian Research Council’s Centre of Excellence for
Children and Families over the Life Course (Project ID 140100027).

Availability of data and materials
The dataset analysed in this study is available, on request, from the
Australian Government Department of Social Services via the Australian Data
Archive Dataverse platform: https://dataverse.ada.edu.au/dataverse/ncld.

Cave et al. International Journal for Equity in Health          (2019) 18:142 Page 8 of 10

https://doi.org/10.1186/s12939-019-1045-8
https://doi.org/10.1186/s12939-019-1045-8
https://dataverse.ada.edu.au/dataverse/ncld


Ethics approval and consent to participate
Ethics approval for the LSIC was provided by the Australian Commonwealth
Department of Health Departmental Ethics Committee and from state and
territory Ethics Committees. The current analysis was approved by the
Western Australian Aboriginal Health Ethics Committee and the University of
Western Australia Human Research Ethics Committee.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Telethon Kids Institute, The University of Western Australia, PO Box 855,
West Perth, Western Australia 6872, Australia. 2School of Population and
Global Health, The University of Western Australia, 35 Stirling Highway, Perth,
Western Australia 6009, Australia. 3Centre for Child Health Research, The
University of Western Australia, 35 Stirling Highway, Perth, Western Australia
6009, Australia. 4Ngangk Yira Research Centre for Aboriginal Health & Social
Equity, Murdoch University, 90 South Street, Murdoch, Western Australia
6150, Australia.

Received: 13 May 2019 Accepted: 3 September 2019

References
1. Braveman P, Heck K, Egerter S, Dominguez TP, Rinki C, Marchi KS, Curtis M.

Worry about racial discrimination: a missing piece of the puzzle of
black-white disparities in preterm birth? PLoS One. 2017;12:1–17.

2. Sanders-Phillips K, Settles-Reaves B, Walker D, Brownlow J. Social inequality
and racial discrimination: risk factors for health disparities in children of
color. Pediatrics. 2009;124:S176–86.

3. Brondolo E, Gallo LC, Myers HF. Race, racism and health: disparities,
mechanisms, and interventions. J Behav Med. 2009;32:1–8.

4. Williams DR, Mohammed SA. Discrimination and racial disparities in health:
evidence and needed research. J Behav Med. 2009;32:20–47.

5. Gee GC, Walsemann KM, Brondolo E. A life course perspective on how
racism may be related to health inequities. Am J Public Health.
2012;102:967–74.

6. Braveman P, Egerter S, Williams DR. The social determinants of health:
coming of age. Annu Rev Public Health. 2011;32:381–98.

7. Krieger N, Jahn JL, Waterman PD. Jim crow and estrogen-receptor-negative
breast cancer: US-born black and white non-Hispanic women,
1992–2012. Cancer Causes Control. 2017;28:49–59.

8. Paradies Y, Harris R, Anderson I. The impact of racism on indigenous health
in Australia and Aotearoa: towards a research agenda. Cooperative Research
Centre for Aboriginal Health: Darwin; 2008.

9. Paradies Y, Ben J, Denson N, Elias A, Priest N, Pieterse A, Gupta A, Kelaher M,
Gee G. Racism as a determinant of health: a systematic review and
meta-analysis. PLoS One. 2015;10:e0138511.

10. Schmitt MT, Branscombe NR, Postmes T, Garcia A. The consequences of
perceived discrimination for psychological well-being: a meta-analytic
review. Psychol Bull. 2014;140:921–48.

11. Krieger N. Discrimination and health inequities. Int J Health Serv.
2014;44:643–710.

12. Priest N, Paradies Y, Trenerry B, Truong M, Karlsen S, Kelly Y. A systematic
review of studies examining the relationship between reported racism and
health and wellbeing for children and young people. Soc Sci Med.
2013;95:115–27.

13. Pascoe EA, Richman LS. Perceived discrimination and health: a meta-analytic
review. Psychol Bull. 2009;135:531–54.

14. Pachter LM, Coll CG. Racism and child health: a review of the literature and
future directions. J Dev Behav Pediatr. 2009;30:255–63.

15. Paradies Y. A systematic review of empirical research on self-reported
racism and health. Int J Epidemiol. 2006;35:888–901.

16. Lee DL, Ahn S. The relation of racial identity, ethnic identity, and racial
socialization to discrimination–distress: a meta-analysis of black Americans.
J Couns Psychol. 2013;60:1–14.

17. McEwen BS, Gianaros PJ. Central role of the brain in stress and adaptation:
links to socioeconomic status, health, and disease. Ann N Y Acad Sci.
2010;1186:190–222.

18. Shonkoff JP, Boyce WT, McEwen BS. Neuroscience, molecular biology, and
the childhood roots of health disparities: building a new framework for
health promotion and disease prevention. JAMA. 2009;301:2252–9.

19. Bodkin-Andrews G, Paradies Y, Parada R, Denson N, Priest N, Bansel P:
Theory and research on bullying and racism from an Aboriginal Australian
perspective. In AARE 2012: Proceedings of the Australian Association for
Research in Education 2012 conference. Australian Association for Research
in Education; 2012: 1–14.

20. Bodkin-Andrews G, Craven RG: Negotiating racism: The voices of Aboriginal
Australian post-graduate students. In Diversity in Higher Education, vol. 14.
pp. 157–185; 2013:157–185.

21. Bodkin-Andrews G, Carlson B. The legacy of racism and indigenous
Australian identity within education. Race Ethn Educ. 2016;19:784–807.

22. Mellor D. Contemporary racism in Australia: the experiences of aborigines.
Personal Soc Psychol Bull. 2003;29:474–86.

23. Paradies Y. Colonisation, racism and indigenous health. J Popul Res.
2016;33:83–96.

24. Bodkin-Andrews G, Lovelock R, Paradies Y, Denson N, Franklin C, Priest N:
Not My Family: Understanding the Prevalence and Impact of Racism
Beyond Individualistic Experiences. In Indigenous Children Growing Up
Strong: A Longitudinal Study of Aboriginal and Torres Strait Islander
Families. Edited by Walter M, Martin KL, Bodkin-Andrews G. London:
Palgrave Macmillan UK; 2017: 179–208.

25. De Maio JA, Zubrick SR, Silburn SR, Lawrence DM, Mitrou FG, Dalby RB, Blair
EM, Griffin J, Milroy H, Cox A: The Western Australian aboriginal child health
survey: measuring the social and emotional wellbeing of aboriginal children
and the intergenerational effects of forced separation. Perth: Curtin University
of Technology and Telethon Institute for Child Health Research; 2005.

26. Bodkin-Andrews G, Whittaker A, Cooper E, Parada RH, Denson N, Bansel P:
Moving Beyond Essentialism: Aboriginal Parental Perceptions of School
Bullying and School Engagement. In Indigenous Children Growing Up
Strong: A Longitudinal Study of Aboriginal and Torres Strait Islander
Families. Edited by Walter M, Martin KL, Bodkin-Andrews G. London:
Palgrave Macmillan UK; 2017: 153–178.

27. Shepherd CCJ, Li J, Cooper MN, Hopkins KD, Farrant BM. The impact of racial
discrimination on the health of Australian indigenous children aged 5–10
years: analysis of national longitudinal data. Int J Equity Health. 2017;16:116.

28. Priest N, Paradies Y, Stewart P, Luke J. Racism and health among urban
aboriginal young people. BMC Public Health. 2011;11:568.

29. Priest NC, Paradies YC, Gunthorpe W, Cairney SJ, Sayers SM. Racism as a
determinant of social and emotional wellbeing for aboriginal Australian
youth. Med J Aust. 2011;194:546–50.

30. Priest N, Paradies Y, Stevens M, Bailie R. Exploring relationships between
racism, housing and child illness in remote indigenous communities.
J Epidemiol Community Health. 2010;66:440–7.

31. Jamieson LM, Steffens M, Paradies YC. Associations between discrimination
and dental visiting behaviours in an aboriginal Australian birth cohort.
Aust N Z J Public Health. 2013;37:92–3.

32. Williams DR, Lawrence JA, Davis BA. Racism and health: evidence and
needed research. Annu Rev Public Health. 2019;40:105–25.

33. Carter RT, Johnson VE, Kirkinis K, Roberson K, Muchow C, Galgay C. A meta-
analytic review of racial discrimination: relationships to health and culture.
Race Soc Probl. 2019;11:15–32.

34. Heard-Garris NJ, Cale M, Camaj L, Hamati MC, Dominguez TP. Transmitting
trauma: a systematic review of vicarious racism and child health.
Soc Sci Med. 2017:230–40.

35. Busse D, Yim IS, Campos B, Marshburn CK. Discrimination and the HPA axis:
current evidence and future directions. J Behav Med. 2017;40:539–52.

36. Ben-Shlomo Y, Cooper R, Kuh D. The last two decades of life course
epidemiology, and its relevance for research on ageing. Int J Epidemiol.
2016;45:973–88.

37. Thurber KA, Banks E, Banwell C. Cohort profile: footprints in time, the
Australian longitudinal study of indigenous children. Int J Epidemiol.
2015;44:789–800.

38. Williamson A, McElduff P, Dadds M, D’Este C, Redman S, Raphael B, Daniels
J, Eades S. The construct validity of the strengths and difficulties
questionnaire for aboriginal children living in urban New South Wales,
Australia. Aust Psychol. 2014;49:163–70.

Cave et al. International Journal for Equity in Health          (2019) 18:142 Page 9 of 10



39. Zubrick S, Lawrence D, de Maio J, Biddle N: Testing the reliability of a
measure of aboriginal children's mental health: an analysis based on the
Western Australian aboriginal child health survey. Perth: Telethon Institute
for Child Health Research, Australian Bureau of Statistics Canberra; 2006.

40. Goodman R. The strengths and difficulties questionnaire: a research note.
J Child Psychol Psychiatry. 1997;38:581–6.

41. Goodman R. Psychometric properties of the strengths and difficulties
questionnaire. J Am Acad Child Adolesc Psychiatry. 2001;40:1337–45.

42. Vamosi M, Heitmann BL, Kyvik KO. The relation between an adverse
psychological and social environment in childhood and the development
of adult obesity: a systematic literature review. Obes Rev. 2010;11:177–84.

43. Rofey DL, Kolko RP, Iosif AM, Silk JS, Bost JE, Feng W, Szigethy EM, Noll RB,
Ryan ND, Dahl RE. A longitudinal study of childhood depression and anxiety
in relation to weight gain. Child Psychiatry Hum Dev. 2009;40:517–26.

44. Anderson SE, Cohen P, Naumova EN, Must A. Association of depression and
anxiety disorders with weight change in a prospective community-based
study of children followed up into adulthood. Arch Pediatr Adolesc Med.
2006;160:285–91.

45. Australian Government Department of Social Services: Footprints in Time:
The Longitudinal Study of Indigenous Children - Data User Guide, Release 9.
0. pp. 1–57; 2018:1–57.

46. Biddle N: Ranking regions - revisiting an index of relative indigenous socio-
economic outcomes. Australasian Journal of Regional Studies, The
2009, 15:329–353.

47. Capanu M, Gönen M, Begg CB. An assessment of estimation methods for
generalized linear mixed models with binary outcomes. Stat Med.
2013;32:4550–66.

48. Bernaards CA, Belin TR, Schafer JL. Robustness of a multivariate normal
approximation for imputation of incomplete binary data. Stat Med.
2007;26:1368–82.

49. Grund S, Robitzsch A, Luedtke O: mitml: Tools for Multiple Imputation in
Multilevel Modeling.: R package version 0.3–6; 2018.

50. Read UM, João Silva M, Cruickshank JK, Harding S, Karamanos A, Molaodi
OR, Cassidy A, Enayat ZE. The influence of racism on cigarette smoking:
longitudinal study of young people in a British multiethnic cohort.
PLoS One. 2018;13:1–26.

51. Gibbons FX, Fleischli ME, Gerrard M, Simons RL. Reports of perceived racial
discrimination among African American children predict negative affect and
smoking behavior in adulthood: a sensitive period hypothesis. Dev
Psychopathol. 2018;30:1629–47.

52. Gibbons FX, Stock ML, O’Hara RE, Gerrard M: Prospecting Prejudice: An
Examination of the Long-Term Effects of Perceived Racial Discrimination on
the Health Behavior and Health Status of African Americans. In Drug Use
Trajectories Among Minority Youth. Edited by Thomas YF, Price LN.
Dordrecht: Springer Netherlands; 2016: 199–232.

53. Unger JB, Soto DW, Baezconde-Garbanati L. Trajectories of perceived
discrimination from adolescence to emerging adulthood and substance use
among Hispanic youth in Los Angeles. Addict Behav. 2016;53:108–12.

54. Brody GH, Kogan SM, Chen Y-F. Perceived discrimination and longitudinal
increases in adolescent substance use: gender differences and mediational
pathways. Am J Public Health. 2012;102:1006–11.

55. Fuller-Rowell TE, Cogburn CD, Brodish AB, Peck SC, Malanchuk O, Eccles JS.
Racial discrimination and substance use: longitudinal associations and
identity moderators. J Behav Med. 2012;35:581–90.

56. King SM, Iacono WG, McGue M. Childhood externalizing and internalizing
psychopathology in the prediction of early substance use. Addiction.
2004;99:1548–59.

57. Costello E, Mustillo S, Erkanli A, Keeler G, Angold A. Prevalence and
development of psychiatric disorders in childhood and adolescence.
Arch Gen Psychiatry. 2003;60:837–44.

58. Slopen N, Williams DR. Discrimination, other psychosocial stressors, and self-
reported sleep duration and difficulties. Sleep. 2014;37:147–56.

59. Hoggard LS, Hill LK. Examining how racial discrimination impacts sleep
quality in African Americans: is perseveration the answer? Behav Sleep Med.
2017:1–14.

60. Zeiders KH. Discrimination, daily stress, sleep, and Mexican-origin
adolescents’ internalizing symptoms. Cultur Divers Ethnic Minor Psychol.
2017;23:570–5.

61. Yip T. The effects of ethnic/racial discrimination and sleep quality on
depressive symptoms and self-esteem trajectories among diverse
adolescents. J Youth Adolesc. 2015;44:419–30.

62. Slopen N, Lewis TT, Williams DR. Discrimination and sleep: a systematic
review. Sleep Med. 2016;18:88–95.

63. Gregory AM, O'Connor TG. Sleep problems in childhood: a longitudinal
study of developmental change and association with behavioral problems. J
Am Acad Child Adolesc Psychiatry. 2002;41:964–71.

64. Gregory AM, Sadeh A. Sleep, emotional and behavioral difficulties in
children and adolescents. Sleep Med Rev. 2012;16:129–36.

65. Stein MA, Mendelsohn J, Obermeyer WH, Amromin J, Benca R: Sleep and
behavior problems in school-aged children. Pediatrics 2001, 107:e60-e60.

66. Williams DR. Stress and the mental health of populations of color:
advancing our understanding of race-related stressors. J Health Soc Behav.
2018;59:466–85.

67. Rosenthal L, Earnshaw VA, Carroll-Scott A, Henderson KE, Peters SM,
McCaslin C, Ickovics JR. Weight- and race-based bullying: health associations
among urban adolescents. J Health Psychol. 2015;20:401–12.

68. Kyrou I, Chrousos GP, Tsigos C: Stress, visceral obesity, and metabolic
complications. Ann N Y Acad Sci 2006, 1083:77–110.

69. Kuo LE, Kitlinska JB, Tilan JU, Li L, Baker SB, Johnson MD, Lee EW, Burnett
MS, Fricke ST, Kvetnansky R, et al. Neuropeptide Y acts directly in the
periphery on fat tissue and mediates stress-induced obesity and metabolic
syndrome. Nat Med. 2007;13:803–11.

70. Dallman MF. Stress-induced obesity and the emotional nervous system.
Trends Endocrinol Metab. 2010;21:159–65.

71. Brody GH, Lei MK, Chae DH, Yu T, Kogan SM, Beach SR. Perceived
discrimination among African American adolescents and allostatic load: a
longitudinal analysis with buffering effects. Child Dev. 2014;85:989–1002.

72. Dodson M, Hunter B, Mc Kay M. Footprints in Time: The Longitudinal Study
of Indigenous Children. A guide for the uninitiated. Fam Matters. 2012:69–82.

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

Cave et al. International Journal for Equity in Health          (2019) 18:142 Page 10 of 10


	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Methods
	Participants
	Measures
	Predictor variable
	Outcome variables
	Covariates

	Data analysis
	Missing data


	Results
	Discussion
	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

