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Strengths and limitations of this study

 ► The Kindergarten Health Check (KHC) has been con-
ducted for several years and has excellent response 
rates.

 ► There is a large sample for analysis.
 ► The survey includes well- validated questions includ-
ing the Strengths and Difficulties Questionnaire and 
measured anthropometric data.

 ► The KHC is a series of cross- sectional surveys so we 
can demonstrate relationships between variables, 
but inference cannot be made about causality.

 ► The survey includes parent- reported data on physi-
cal activity. The questions on physical activity had a 
lower response rate than other variables.

AbStrACt
Objectives There is mixed evidence on the relationship 
between physical activity and behavioural and mental 
health. We aimed to estimate the association between 
physical activity and risk of behavioural and mental health 
disorders in early school- aged children.
Design A series of cross- sectional complete enumeration 
(census) surveys.
Settings All primary schools in the Australian Capital 
Territory, 2014–2016.
Participants All children enrolled in their first year of 
full- time primary education (kindergarten) were invited to 
participate. Of the 16 662 eligible kindergarten children, 
15 040 completed the survey for the first time.
Outcome measures Average daily physical activity 
participation and prevalence of risk of behavioural and 
mental health disorders derived from parent- reported data 
and the Strengths and Difficulties Questionnaire (SDQ). 
Characteristics associated with SDQ Total difficulties and 
subscales were estimated using logistic regression.
results 8340 (61.7%) children met physical activity 
targets (60 min or more daily) and 709 (4.8%) were at 
clinically significant risk of behavioural and mental health 
disorders (Total difficulties).
Known sociodemographic correlates were also those 
variables associated with high risk of behavioural and 
mental health disorders (Total difficulties): Aboriginal 
and Torres Strait Islander status (OR 2.72, 95% CI 
1.78–4.16), relative socioeconomic disadvantage (most 
disadvantaged vs least disadvantaged, OR 1.86, 95% CI 
1.38–2.50) and male sex (OR 1.80, 95% CI 1.49–2.17). 
Average daily physical activity was not significant, 
despite the highest levels of physical activity (90 min 
or more daily) being reported in boys, Aboriginal and 
Torres Strait Islander children and those from more 
disadvantaged areas.
Conclusions Our study provides comprehensive cross- 
sectional data on the relationship between physical activity 
participation and the risk of behavioural and mental 
health disorders in a large cohort of early school- aged 
Australian children. Aboriginal and Torres Strait Islander 
children, boys and those from the most disadvantaged 
socioeconomic group were at greatest risk of clinically 
significant behavioural and mental health disorders.

IntrODuCtIOn
Physical inactivity is associated with many 
potentially preventable chronic diseases1 and 
childhood is a key time for increasing partic-
ipation in physical activity.2 The benefits of 
physical activity start in childhood with protec-
tive effects on cardiovascular and metabolic 
health.3 4 The importance of physical activity 
for school- aged children has been recognised 
by the WHO, and within Australia through 
the Australian 24- hour movement guidelines for 
children and young people (5 to 17 years).5 6

The evidence on the association between 
physical activity and mental well- being and 
behavioural disorders in young children is 
mixed. Several studies have associated phys-
ical activity participation with lower rates 
of depression and anxiety, and improved 
self- esteem.7 8 However, mixed and contra-
dictory results have been found and there 
is a paucity of information for younger chil-
dren.7 9 10 In their systematic review of early 
childhood physical activity and psychosocial 
well- being, Hinkley et al11 found supportive, 
null and even adverse associations between 
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physical activity and a range of psychosocial well- being 
and behavioural outcomes. More recent systematic 
reviews continue to find mixed evidence. Carson et al12 
showed a favourable relationship between physical activity 
and psychosocial health in preschool- aged children based 
on an experimental study, while observational studies 
gave mixed results. Poitras et al4 assessed the relationship 
between objectively measured physical activity and indi-
cators such as behavioural conduct/prosocial behaviour, 
psychological distress and self- esteem in 5–17- year- olds, 
however, none of the included studies were for primary 
school- aged children. Nevertheless, physical activity may 
have a role in mitigating the increasing burden of mental 
health disorders in children. Anxiety, autism spectrum 
disorder, conduct disorder and depressive disorders 
ranked among the six largest contributors to the burden 
of disease for Australian boys and girls aged 5–14 years 
in 2011.1 The 2013–14 Australian Child and Adolescent 
Survey of Mental Health and Wellbeing (Young Minds 
Matter) reported a mental disorder in 14% of boys and 
7% of girls in kindergarten or pre- primary.13

Despite the importance of physical activity, few children 
are meeting recommended targets. The 24- hour movement 
guidelines recommend Australian primary school- aged 
children get at least 60 min of moderate to vigorous inten-
sity physical activity daily.6 The 2011–12 Australian Health 
Survey (AHS) found 36% of children aged 5–8 years met 
the recommended 60 min or more of physical activity on 
all 7 days prior to interview, with a further 34% meeting 
this target on 5–6 of the preceding 7 days.14 The Austra-
lian Capital Territory (ACT) General Health Survey 
found 44% of children aged 5–12 years were active for at 
least 60 min each day in 2015–2016.15

We know that fewer than half of young Australian chil-
dren meet physical activity targets, including primary 
school- aged children in the ACT. It is also well known 
that sociodemographic characteristics play an important 
part in health and well- being. However, we lack informa-
tion about children in early childhood, how their physical 
activity levels may relate to risk of mental and behavioural 
health disorders, and how sociodemographic factors may 
influence these for young children in the ACT.

The ACT Kindergarten Health Check (KHC) is offered 
to all children in the ACT in their first year of full- time 
primary school and collects information on risk of mental 
health and behavioural disorders and physical activity. Our 
study aimed to estimate the association between physical 
activity and risk of mental health and behavioural disor-
ders and how this may differ for Aboriginal and Torres 
Strait Islander children, and those from different socio-
economic backgrounds.

MethODS
The KHC is an annual cross- sectional survey of all chil-
dren in the ACT in their first year of full- time primary 
education (kindergarten). All eligible children enrolled 
in ACT kindergartens are invited to participate in the 

survey; participation is voluntary. The KHC consists of a 
paper questionnaire completed by parents at the start of 
the school year, and a physical health check performed 
by the school health nurses during the school year for 
all children whose parents consent to their participa-
tion. More information on the KHC is included in online 
supplementary file 1. Our study analyses data from the 
2014 to 2016 surveys. Children who were identified as 
repeating kindergarten within the ACT were excluded 
from the analysis for their second year.

The KHC collects demographic data (date of birth, sex, 
Aboriginal or Torres Strait Islander status, home address) 
and information on selected conditions and behaviours. 
Parents were asked to report on their child’s physical 
activity outside of school hours in terms of the number of 
school days and hours/minutes of activity on these days, 
and similar for weekend days. These were combined to 
determine the average daily activity of children and were 
assessed against the targets for moderate to vigorous phys-
ical activity from the Australian 24- hour movement guidelines 
for children aged 5–17 years.6 As our study population are 
children at school, we used the guidelines for school- aged 
children (5–17- year- olds), rather than those in early years 
including pre- school (0–5- year- olds). The KHC physical 
activity survey questions are included within the survey 
instrument, which is included as online supplementary 
file 2.

The parent- completed questionnaire includes the 
Strengths and Difficulties Questionnaire (SDQ). The 
SDQ contains 25 questions asking parents to assess 
their child’s behaviour and psychological traits over 
the previous 6 months. It is a well- validated behavioural 
screening questionnaire for children, adapted for use 
in Australia from the original developed by Goodman.16 
The questions ask about positive and negative attributes 
which are used to calculate scores for emotional difficul-
ties, conduct problems, hyperactivity/inattention, peer 
relationship problems and prosocial behaviour. A Total 
difficulties score is calculated from all subscales except 
prosocial behaviour. Children are scored as close to 
average, slightly raised or high risk.

The physical health check includes measurement of 
height and weight by school health nurses. Body mass 
index was calculated and classified into weight categories 
based on age- specific and sex- specific cut- offs.17 Health 
concerns from either the questionnaire or health screen 
are communicated to the child’s primary carer and nomi-
nated general practitioner.

We linked the KHC with an indicator of socioeco-
nomic disadvantage—the 2016 Index of Relative 
Socio- Economic Disadvantage (IRSD), one of the Socio- 
Economic Indexes for Areas (SEIFA) produced by the 
Australian Bureau of Statistics.18 IRSD was mapped to 
geocoded home addresses at the finest geographic level 
available, the Statistical Area Level 1 (SA1). We created 
quintiles of socioeconomic disadvantage for the ACT 
by ranking the IRSD scores for ACT SA1 regions and 
dividing them into five equal cohorts. These quintiles 
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Figure 1 Participation rates for the Kindergarten Health 
Check, 2014–2016. Source: ACT Education and Training 
Directorate37–39 and KHC 2014–2016. Note: Enrolment data 
derived from the February census within each year. ACT, 
Australian Capital Territory; KHC, Kindergarten Health Check.

are specific to the ACT and differ from those based on 
the national profile. The ACT is relatively advantaged 
compared with the national average, with 78% of the 
ACT in the least disadvantaged quintile based on the 
national IRSD profile.18

Statistical analysis
Our analysis comprised of producing unweighted prev-
alence estimates and logistic regression analysis. CIs for 
prevalence estimates were calculated using binomial 
sampling. Logistic regression was performed with depen-
dent variable Total difficulties (high vs slightly raised/
average risk) and independent variables sex, Aboriginal 
and Torres Strait Islander status, relative socioeconomic 
disadvantage, total daily physical activity (minutes), body 
mass index and age (months). Average daily physical 
activity was skewed, so the cube root transformation was 
used. A sensitivity analysis was conducted with categories 
of physical activity participation in lieu of continuous 
data. Analysis was also run with SDQ subscales as the 
dependent variable.

Analysis was conducted in SPSS V.24. Missing data were 
excluded from the analysis.

Patient and public involvement
Patients and the public were not involved in the design 
of the study.

reSultS
Of the 16 662 children enrolled in kindergarten in ACT 
schools during the study period, 15 146 (90.9%) partici-
pated in the KHC. Data for 106 children who were iden-
tified as repeating kindergarten within the ACT were 
excluded from the analysis for their second year of partic-
ipation. Of the remaining 15 040 children, 94.0% partic-
ipated in the health screen (figure 1). Overall, 14 136 
(84.8% of enrolled children) participated in the KHC 
parent- completed questionnaire and physical health 
check for the first time.

Baseline characteristics of study participants are shown 
in table 1. Over 75% of children were of a healthy weight 
with 3.6% in the obese weight range and 6.0% consid-
ered underweight. Nearly two- thirds (61.7%) met phys-
ical activity targets of 60 min or more on average daily, 
however, 13% averaged less than 30 min daily. Five per 
cent of children had a high- risk Total difficulties score; that 
is, they were at significantly increased risk of clinically 
significant mental health and behavioural disorders. Anal-
ysis of the SDQ subscales showed that a higher proportion 
of children had high- risk scores for hyperactivity/inatten-
tion than for the other domains, and peer problems was 
the domain with the lowest proportion of high- risk scores.

Figure 2 shows that children meeting physical activity 
target of 60 min or more daily were more likely to be of 
Aboriginal and Torres Strait Islander origin or boys. Chil-
dren who were underweight were less likely than other 
children to participate in 60 min or more of physical 
activity daily. Aboriginal and Torres Strait Islander chil-
dren had the highest level of reported activity, with half 
averaging 90 min or more daily.

The attributes of children with high- risk Total difficulties 
scores are shown in table 2. These children were more 
likely to be boys, of Aboriginal and Torres Strait Islander 
origin, or from the most disadvantaged socioeconomic 
groups. No increase in risk was seen based on average 
daily physical activity (figure 2).

Boys were more likely than girls to be rated high risk for 
conduct problems, hyperactivity/inattention and proso-
cial behaviour difficulties (table 2). Very few children 
(<1%) were rated high risk for peer problems. Aborig-
inal and Torres Strait Islander children were more likely 
than other children to be rated high risk for all subscales 
excluding peer problems. Children in the most disad-
vantaged two quintiles were more likely to be at high 
risk for emotional difficulties, conduct problems and 
hyperactivity/inattention.

Of the 15 040 children in the study, 12 097 (80.4%) were 
included in the main logistic regression model (depen-
dent variable, high- risk Total difficulties score) (table 3). 
Aboriginal and Torres Strait Islander background was the 
strongest predictor of being at substantial risk of clinically 
significant problems (OR 2.72, 95% CI 1.78–4.16). Being 
from the most disadvantaged socioeconomic quintile 
was the next highest predictor of risk (OR 1.86, 95% CI 
1.38–2.50). The risk of significant problems decreased 
with decreasing relative socioeconomic disadvantage, 
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Table 1 Characteristics of children in the Kindergarten 
Health Check, 2014–2016

Characteristic Number Per cent (95% CI)

Mean (SD) age on 
commencement (years)

5.27 (0.31)

Age at 30 April of enrolment year

  <5 years 91 0.6 (0.5–0.7)

  5 to <6 years 13 947 92.7 (92.3–93.1)

  6 years or more 1002 6.7 (6.3–7.1)

Sex

  Male 7754 51.6 (50.8–52.4)

  Female 7286 48.4 (47.6–49.2)

Indigenous status*

  Aboriginal or Torres Strait 
Islander

348 2.3 (2.1–2.6)

  Not Aboriginal or Torres 
Strait Islander

14 649 97.7 (97.4–97.9)

Socioeconomic status†

  Most disadvantaged 
quintile (Q1)

2676 18.5 (17.9–19.2)

  Q2 2915 20.2 (19.5–20.8)

  Q3 3166 21.9 (21.2–22.6)

  Q4 2881 19.9 (19.3–20.6)

  Least disadvantaged 
quintile (Q5)

2805 19.4 (18.8–201)

School sector

  Government school 9773 65.0 (64.2–65.7)

  Non- government school 5267 35.0 (34.3–35.8)

Body mass index‡

  Underweight 851 6.0 (5.6–6.4)

  Healthy weight 11 023 78.1 (77.4–78.7)

  Overweight 1736 12.3 (11.8–12.8)

  Obese 511 3.6 (3.3–3.9)

Mean (SD) daily physical 
activity participation (min)§

85.6 (66.51)

Average daily physical activity participation§

  <30 min 1782 13.2 (12.6–13.8)

  30 to <60 min 3382 25.0 (24.3–25.8)

  60 to <90 min 3392 25.1 (24.4–25.8)

  ≥90 min 4948 36.6 (35.8–37.8)

Strengths and Difficulties Questionnaire high- risk subscale 
scores¶

  Emotional difficulties 915 6.1 (5.8–6.5)

  Conduct problems 1019 6.8 (6.4–7.3)

  Hyperactivity/inattention 1232 8.3 (7.8–8.7)

  Peer problems 101 0.7 (0.5–0.8)

  Total difficulties 709 4.8 (4.4–5.1)

  Prosocial 421 2.8 (2.6–3.1)

All children 15 040 100.0

Continued

Characteristic Number Per cent (95% CI)

*Excludes children for whom Indigenous status was not available.
†Socioeconomic status based on ACT quintiles of relative 
disadvantage from IRSD at SA1 level. Excludes children for whom 
socioeconomic status was not available.
‡Excludes those for whom body mass index not available.
§Excludes those for whom physical activity participation not 
available.
¶Each category excludes those children for which the reported 
measure is not available.
ACT, Australian Capital Territory; IRSD, Index of Relative Socio- 
Economic Disadvantage; SA1, Statistical Area Level 1 .

Table 1 Continued

however, the ORs were significantly different for the two 
most disadvantaged quintiles only (table 3). Boys were 
more likely to be at high risk than girls (OR 1.80, 95% CI 
1.49–2.17), and children who were obese were more 
likely to be at high risk than those of healthy weight (OR 
1.86, 95% CI 1.27–2.72). Age at enrolment was weakly 
significant with a small impact on risk. Total daily physical 
activity and body mass index were not significant predic-
tors in the model.

Logistic regression was also undertaken for the SDQ 
subscales (table 3). ORs were significant for boys for all 
domains other than emotional difficulties. Aboriginal 
and Torres Strait Islander children were at increased risk 
for emotional difficulties, conduct problems and hyper-
activity/inattention, however, they were not at increased 
risk for peer problems or prosocial behaviour difficul-
ties. Being from the most disadvantaged socioeconomic 
quintile was associated with increased odds of conduct 
problems and hyperactivity/inattention. Obesity was 
associated with increased odds of emotional difficulties. 
Physical activity was associated with lower odds of peer 
problems and prosocial behaviour difficulties.

Logistic regression analyses for Total difficulties and the 
SDQ subscales where physical activity was included as a 
categorical variable were done as part of a sensitivity anal-
ysis (online supplementary file 3). ORs for independent 
variables, other than physical activity, showed only minor 
differences from those in the models where physical 
activity was included as a continuous variable. For Total 
difficulties and hyperactivity/inattention, 60 to <90 min of 
daily physical activity was significant in the models (base-
line,<30 min daily). For prosocial behaviour, all categories 
were significant compared with baseline. Physical activity 
was not significant for the remaining SDQ subscales.

DISCuSSIOn
Our study found nearly two- thirds of ACT kindergarten 
children were meeting physical activity targets of 60 min 
or more daily. These children were more likely to be boys, 
of Aboriginal or Torres Strait Islander background, or 
from the most disadvantaged socioeconomic areas.

The 2011–12 AHS found similar proportions of 
boys (36%) and girls (35%) aged 5–8 years met the 

https://dx.doi.org/10.1136/bmjopen-2019-034847


5O'Brien K, et al. BMJ Open 2020;10:e034847. doi:10.1136/bmjopen-2019-034847

Open access

Figure 2 Characteristics of children by average daily physical activity participation, 2014–2016. (a) Excludes children for 
whom Indigenous status was not available. (b) Socioeconomic status based on ACT quintiles of relative disadvantage from 
IRSD at SA1 level. Q1—most disadvantaged; Q5—least disadvantaged. Excludes children for whom socioeconomic status 
was not available. (c) Excludes those for whom body mass index not available. (d) Excludes those for whom physical activity 
participation not available. ACT, Australian Capital Territory; IRSD, Index of Relative Socio- Economic Disadvantage; SA1, 
Statistical Area Level 1.

recommended 60 min or more of physical activity on all 
7 days prior to interview.14 However, similar to our study, 
boys undertook more daily exercise. Boys aged 5–17 
years spent an average of 78 min in moderate to vigorous 
activity daily, compared with 67 min for girls. There were 
no statistically significant differences in the proportion of 
children aged 5–17 years meeting physical activity targets 
based on socioeconomic status (IRSD).

In our study, the groups of children with higher daily 
physical activity also had a higher risk of behavioural and 
mental health disorders, with boys having double the 
rate of high- risk Total difficulties scores as girls (6.1% vs 
3.3%). Aboriginal and Torres Strait Islander children had 
more than double the proportion at high risk compared 
with non- indigenous children (12.5% vs 4.6%), and chil-
dren from the most disadvantaged socioeconomic group 
were also over- represented. Children who were obese 
were more likely to have high- risk Total difficulties score, 
but there was no significant difference in their physical 
activity participation compared with other children.

Our results are consistent with SDQ data for Australian 
children aged 4–12 years; higher rates of high- risk Total 
difficulties were seen for boys compared with girls (12.7% 
vs 7.7%) and children in the most disadvantaged socioeco-
nomic groups (15.6% in the lowest socieconomic status 
(SES) quintile vs 7.2% in the highest SES quintile).19 
Aboriginal and Torres Strait Islander children have also 
been shown elsewhere to have higher SDQ scores than 
the Australian average.20

Boys in our study were more likely to be at high risk 
for conduct problems, hyperactivity/inattention, peer 

problems and prosocial behaviour difficulties. They 
were equally likely as girls to be high risk for emotional 
problems.

Children of Aboriginal and Torres Strait Islander back-
ground and children with relative socioeconomic disad-
vantage were more likely to be at high risk for emotional 
problems, conduct problems and hyperactivity/
inattention.

The Australian Early Development Census (AEDC) 
is a 3- yearly census of children in their first year of full- 
time primary education. Data from the 2018 AEDC found 
similar patterns to our study. Boys were more likely to 
be developmentally vulnerable than girls; including the 
social competence and emotional maturity domains.21 
Aboriginal and Torres Strait Islander children were more 
likely to be developmentally vulnerable than other chil-
dren, as were children from the most disadvantaged 
socioeconomic groups.

We did not demonstrate an association between phys-
ical activity and high- risk Total difficulties score in our 
study, despite other research linking physical activity 
participation with reduced depressive symptoms. Our 
study considered all physical activity together and it 
may be that different forms of physical activity provide 
different benefits. For example, Eime et al22 propose that 
participation in sport may have psychological benefits 
beyond that from other forms of physical activity. We did 
find that increased physical activity participation was asso-
ciated with lower odds of peer problems and prosocial 
behaviour difficulties. In their systematic review, Hinkley 
et al11 found supportive associations between physical 
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activity with conduct problems, emotional competence, 
emotional symptoms, hyperactivity/inattention and 
peer relationships, but conversely also found studies 
with adverse associations between physical activity with 
conduct problems and hyperactivity/inattention. Many 
more studies showed no significant associations.

The ratio of boys to girls at high risk for Total difficul-
ties in our study is consistent with findings from Young 
Minds Matter, however, our estimates are lower than their 
reported prevalence of mental health disorders (13.6% 
of boys and 7.1% of girls).13 Two factors that may explain 
the difference are the survey scope and survey tools used. 
The KHC surveys children attending schools in the ACT 
only, and uses the SDQ to assign risk of mental health 
disorders. Young Minds Matter assessed children across 
Australia and used the Diagnostic Interview Schedule for 
Children Version IV to identify mental health disorders.13

In our study, boys were at higher risk than girls for 
all subscales of the SDQ other than emotional difficul-
ties. Boys in kindergarten or pre- primary in Young Minds 
Matter had a higher prevalence of all and different types 
of mental disorders, compared with girls of the same 
age.13 Among primary school- aged children they found 
a higher prevalence of anxiety disorders, attention deficit 
hyperactivity disorder (ADHD) and conduct disorders 
for boys, and a higher prevalence of major depres-
sive disorder for girls. However, for high school- aged 
children, boys had higher rates of ADHD and conduct 
disorders, but girls had a greater prevalence of major 
depressive disorder and anxiety disorders. The 2017–18 
National Health Survey found that among adults, women 
report higher rates of psychological distress than men.23 
This begs the question as to whether risks and prevalence 
of behavioural and mental health disorders are becoming 
more common for men, whether men are more vulner-
able only in the younger age groups or whether risk varies 
for different conditions.

Aboriginal and Torres Strait Islander children in our 
study had the highest reported levels of physical activity. 
Despite the potential benefits of physical activity, these 
children also had the highest levels of risk for behavioural 
and mental health disorders overall (Total difficulties), 
emotional difficulties, conduct problems and hyperac-
tivity/inattention. High risk of mental illness has been 
reprised elsewhere and has in part been attributed to the 
impacts of intergenerational trauma.24 It is well known 
that Aboriginal and Torres Strait Islanders have poorer 
health outcomes than other Australians, and these data 
have been extensively reported elsewhere.25

Despite the ACT being a fairly homogenous jurisdic-
tion with respect to socioeconomic advantage, degrees of 
relative disadvantage were found in our study. Children 
from the two most disadvantaged quintiles were signifi-
cantly more likely to be at high risk of behavioural and 
mental health disorders than those from less disadvan-
taged areas. The relationship between lower socioeco-
nomic status and poorer health outcomes has been seen 
in numerous settings. The WHO’s report Closing the gap in 
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a generation presents comprehensive and compelling data 
demonstrating poorer health outcomes both between 
and within countries based on different elements of 
social and economic disadvantage.26 In all countries, 
people in the least socioeconomically advantaged groups 
have poorer health outcomes. An independent report 
commissioned by the British Government—The Marmot 
Review—noted that health inequalities arise secondary to 
societal inequalities, and that to reduce health inequality 
society needs to reduce social gradients affecting chil-
dren.27 The Australian Children’s Headlines Indicators 
show that across the board children of the least socioeco-
nomic advantage have poorer outcomes than those from 
the highest.19

Strengths and limitations
The KHC has a number of strengths. It has been 
conducted for several years, is offered to all children 
and thus not subject to sampling error and has excellent 
response rates, providing a large sample for analysis. It 
includes well- validated questions including the SDQ. It 
includes measured anthropometric data, which is known 
to be more accurate than self- reported data.28

The KHC is a series of cross- sectional surveys; we can 
therefore demonstrate relationships between variables, 
but inference cannot be made about causality. Despite the 
high overall response rate, some questions were subject to 
lower participation. This includes physical activity, which 
was one of the key variables in our study.

The KHC data are subject to non- response and other 
non- sampling error. All kindergarten children in all ACT 
schools were invited to participate, with an overall response 
rate of 90.9%. The characteristics of children who did not 
participate in the survey may have been different to those 
that did. As the response rates were high, any effects of 
non- response were considered unlikely to be significant. 
If outcomes were correlated within schools, this may 
cause clustering which would impact error estimates. For 
the purposes of our study, this was considered unlikely to 
be significant. All data are subject to non- sampling error. 
An example of this is the physical activity measure, which 
is derived from parent- reported data. As with anthropo-
metric data, measured, objective, physical activity data are 
more accurate than parent- reported activity.29

Our study did not measure screen time, which is a proxy 
measure for inactivity, and it may be that high screen time 
negates the benefits of physical activity or may be an inde-
pendent risk factor.30 31 The Australian 24- hour movement 
guidelines for children and young people (5 to 17 years) recom-
mend limiting sedentary recreational screen time to no 
more than 2 hours/day, and breaking up long periods 
of sitting as often as possible.6 The Canadian review of 
evidence for 5–17- year- olds found that increased seden-
tary behaviour was associated with unfavourable health 
outcomes a range of indicators.32 The KHC questionnaire 
will include parental report of screen time from 2019.

We undertook the logistic regression using standard 
categories for degree of risk from the SDQ. It is possible 

that different relationships may have been observed if the 
raw scores were used, as was done in the study by Griffiths 
et al.9

A potential limitation of using the area- based IRSD to 
create quintiles of socioeconomic disadvantage for our 
analysis is that this reflects the area children live in rather 
than their personal attributes.

Disadvantage in the ACT is found when looking at very 
small areas, which area- based measures such as SEIFA may 
miss.33 34 An alternative school- based measure, the Index 
of Community Socio- Educational Advantage, was consid-
ered as the school a child attends may better reflect their 
level of socioeconomic disadvantage than the suburb they 
live in. However, its derivation includes the proportion of 
indigenous students at the school.35 If a sub- population of 
interest is used in the creation of an area- based measure, 
it may introduce bias into the results.36 We had geocoded 
data and we were able to use IRSD at the finest available 
level—SA1—which overcomes some of the limitations of 
using area- based measures.

COnCluSIOn
Increased risk of clinically significant behavioural and 
mental health disorders was seen for boys, Aboriginal 
and Torres Strait Islander children and those from socio-
economically disadvantaged areas. Despite evidence that 
physical activity is protective for mental health, we did 
not find that children who participated in more phys-
ical activity had different levels of overall risk than other 
children. Lower levels of physical activity were associated 
with being at high risk for peer relationship problems or 
prosocial behaviour difficulties.

Boys in early childhood are at higher risk of developing 
clinically significant behavioural and mental health disor-
ders, compared with girls of the same age. Programmes 
or tailored supports may be needed for boys in this age 
group.

Health inequalities due to socioeconomic disadvantage 
are evident from a young age. Interventions that focus on 
addressing inequity and the impacts of intergenerational 
trauma, rather than promoting healthy lifestyles, are 
likely to have greater impact on young children’s mental 
well- being.
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