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ABSTRACT
Objective  To examine academic outcomes among 
children hospitalised with a chronic health condition.
Design  Population-level birth cohort.
Setting  New South Wales, Australia.
Participants  397 169 children born 2000–2006 
followed up to 2014.
Intervention/exposure  Hospitalisations with a 
chronic condition.
Main outcome measures  Academic 
underperformance was identified as ’below the national 
minimum standard’ (BNMS) in five literacy/numeracy 
domains using the national assessment (National 
Assessment Program-Literacy and Numeracy) data. 
Multivariable logistic regression assessed the adjusted 
ORs (aORs) of children performing BNMS in each domain 
at each grade (grades 3, 5 and 7, respectively).
Results  Of children hospitalised with a chronic 
condition prior to National Assessment Program-Literacy 
and Numeracy (NAPLAN) (16%–18%), 9%–12% 
missed ≥1 test, with a maximum of 37% of those 
hospitalised ≥7 times, compared with 4%–5% of 
children not hospitalised. Excluding children who missed 
a NAPLAN test, more children hospitalised with a chronic 
condition performed BNMS across all domains and 
grades, compared with children not hospitalised (eg, for 
BNMS in reading at grade 3: n=2588, aOR 1.35 (95% 
CI 1.28 to 1.42); for BNMS in numeracy at grade 3: 
n=2619, aOR 1.51 (95% CI 1.43 to 1.59)). Increasing 
frequency and bed-days of hospitalisation were 
associated with 2–3 fold increased odds of performing 
BNMS across all domains and grades. Children 
hospitalised with mental health/behavioural conditions 
had the highest odds of performing BNMS across all 
domains at each grade.
Conclusions  Children hospitalised with a chronic 
condition underperform academically across literacy/
numeracy domains at each school grade. Health and 
educational supports are needed to improve these 
children’s academic outcomes.

INTRODUCTION
At least 10% of children aged less than 14 years live 
with one or more chronic health conditions.1 These 
conditions limit independent living and social inter-
actions, often requiring ongoing medical interven-
tions including hospitalisation.2 Over the last two 
decades, the number of children living with chronic 
conditions has increased two-fold, mostly due to 
improved treatments enabling severely ill children 
to live longer.3 Chronic conditions account for 62% 
of all disability adjusted life years lost and 70% of 

deaths for children under 15 years in high-income 
countries.4 5

Educational attainment in literacy and numeracy 
is a crucial component of human capital, with 
profound implications for society’s economic 
productivity.6 For example, each 1% increase in 
school students’ academic outcomes across the 
Organisation for Economic Co-operation and 
Development (OECD) countries brings about an 
average of 0.3% increase in the gross domestic 
product (GDP) growth (equivalent to US$3 
billion).7

Despite the importance of academic outcomes 
and the increasing prevalence of childhood chronic 
conditions, few studies have systematically quanti-
fied the impact of chronic conditions on academic 
outcomes. Previous work has demonstrated that 
preschool-aged children hospitalised for a chronic 
condition have increased developmental vulnera-
bility that impact their readiness to start school.8 9 
These difficulties appear to affect a child’s academic 

What is already known on this topic?

	► Children with a chronic condition have 30%–
40% increased risk of performing below the 
basic academic requirements compared with 
children without chronic conditions.

	► Children with a chronic condition, particularly 
those with severe symptoms, are more likely 
to be hospitalised frequently or longer, which 
can interrupt their school attendance and 
engagement in learning and social interactions 
that are vital for academic performance.

What this study adds?

	► Children hospitalised with a chronic condition 
were more likely to miss testing and, if they 
complete testing, underperform in various 
literacy/numeracy domains at primary and 
secondary grades. Additionally, the more 
hospital admissions or bed-days, the poorer the 
academic performance.

	► Children hospitalised with mental health/
behavioural conditions had a higher risk of poor 
academic performance compared with those 
hospitalised with other chronic conditions.

	► Children with chronic conditions need 
integrated health and educational interventions 
to improve their academic outcomes.
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outcomes as they progress through school, with a 30%–40% 
increased risk of academic underperformance for children with 
a chronic condition.10 11

However, previous research has been limited by focusing 
on one or two specific chronic conditions,12 13 using parent-
reported chronic conditions that may be clinically unverified and 
subject to recall bias, especially for detailed information such as 
frequency and duration of healthcare utilisation,10 11 and often 
failed to consider academic outcomes at different grades.10 11 14 
More importantly, no studies have examined academic outcomes 
of children hospitalised with a chronic condition. This vulnerable 
group tends to have severe or inadequately controlled symptoms 
that require ongoing hospital treatment,15 potentially leading to 
high levels of school absenteeism, low levels of school engage-
ment11 16 and ultimately to poor academic outcomes at school.

Therefore, we aimed to examine the academic outcomes of 
children hospitalised with a chronic condition. We examined 
how frequency and duration of hospitalisations—proxy markers 
for condition severity—were associated with children’s literacy 
and numeracy outcomes at three school grades, compared with 
children who were not hospitalised. We also compared chil-
dren hospitalised with a chronic condition to those hospitalised 
without any chronic conditions to explore whether educational 
outcomes are associated with chronic conditions among children 
who have ever been hospitalised. This study is part of the Kids to 
Adults Chronic Illness Alliance research programme, which aims 
to promote academic performance for children hospitalised with 
a chronic condition.17

METHODS
Study design
We analysed data from a population-based cohort including 
all children born between 2000 and 2006 in New South 
Wales (NSW), Australia, using records routinely collected at 
birth, hospital inpatient admissions and school assessment 
(the National Assessment Program-Literacy and Numeracy or 
NAPLAN) in NSW.

As this study aimed to understand educational outcomes at 
each grade, we created three grade cohorts: grade 3 cohort 
including children with a NAPLAN record at grade 3, grade 
5 cohort including those with a NAPLAN record at grade 5 
and grade 7 cohort including those with a NAPLAN record at 
grade 7 (online supplemental figure 1). Children were included 
in more than one cohort if they had NAPLAN outcomes at 
different grades. However, we conducted the analysis for each 
grade separately; thus, each child only appeared once in each 
respective analysis.

Outcomes
NAPLAN is Australia’s standardised school assessment admin-
istered nationwide to evaluate students’ academic skills in five 
domains: reading, writing, spelling, grammar and punctuation, 
and numeracy. NAPLAN scores have been shown to predict 
subsequent access to tertiary education.18 Since 2008, all chil-
dren in grades 3 (age 7–9 years), 5 (9–11 years), 7 (11–13 years) 
and 9 (unavailable for this study) sit NAPLAN tests annually, 
and the results are comparable across testing years. We identi-
fied school academic outcomes using NAPLAN data collected 
between 2009 and 2014. Data were only available for children 
attending government schools, consisting of two thirds of all 
NSW school students.

For each grade, performing below the national minimum stan-
dard (BNMS) was analysed as the primary outcome. Children 

who performed BNMS are considered to lack the basic skills 
expected to successfully progress through schooling without 
additional support.19 As NAPLAN data were unavailable for 
children who did not sit a test, these children were assessed 
separately.

Exposures
We analysed hospital admission records from all NSW public 
and private hospitals since 2001. Each record contains up to 50 
diagnostic fields, coded using the International Statistical Classi-
fication of Diseases and Related Health Problems, 10th Revision, 
Australian Modification system (ICD-10-AM). ICD codes were 
used to identify eight categories of paediatric chronic conditions, 
including cancer, respiratory, neurological, metabolic and mental 
health conditions (online supplemental table 1).20 For each grade 
cohort, we categorised children into three exclusive groups: 
children hospitalised with a chronic condition, children hospi-
talised without any chronic conditions and children without any 
recorded hospitalisations (comparison group).

To ensure temporal sequence, we only identified hospital-
isations that occurred before the NAPLAN test for each grade 
cohort (ie, prior to grade 3 test for grade 3 cohort, prior to 
grades 5 and 7 test for grades 5 and 7 cohort, respectively). 
Children hospitalised with a chronic condition were categorised 
by their total frequency (1, 2–3, 4–6 and ≥7 admissions) and 
bed-days (1–2, 3–4, 5–7, 8–14 and ≥15 days) of hospitalisations 
with a chronic condition. Hospitalisations that occurred within 
29 days of birth are predominantly birth related and hence were 
removed.

Covariates
We included as covariates child’s sex and age at the test, peri-
natal factors such as birth weight and gestation, familial socio-
economic factors and child’s birth year controlled for potential 
cohort effects (table  1). Residence socioeconomic status and 
remoteness were determined using the national index for socio-
economic disadvantage21 and geographic location,22 respectively.

Data analysis
We conducted three separate analyses using each grade cohort, 
where grade 3 cohort was used only to examine children’s educa-
tional outcomes at grade 3, and grade 5 and grade 7 cohorts 
were used only to examine children’s educational outcomes at 
grades 5 and 7, respectively (online supplemental figure 1). We 
first compared the characteristics of children hospitalised with 
and without a chronic condition and children without any hospi-
talisations. We then examined the proportion of children who 
missed a NAPLAN test and the proportion of children who sat 
the test but performed BNMS. We conducted logistic regres-
sion analysis to examine the ORs of performing BNMS in each 
NAPLAN domain at grades 3, 5 and 7, respectively, for children 
hospitalised with and without a chronic condition, compared 
with those without any hospitalisations, controlling for all 
covariates. Furthermore, we examined the ORs of performing 
BNMS associated with the frequency, duration and diagnosis of 
hospitalisations for children hospitalised with a chronic condi-
tion, compared with those without any hospitalisations. We also 
examined the ORs of performing BNMS for children hospital-
ised with a chronic condition compared with those hospital-
ised without any chronic conditions by further controlling for 
the total length of hospitalisations for any health conditions.23 
Missing data were minimal for all confounders (≤0.8%) except 
for parents’ educational attainment (multiple imputation for 7% 
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Table 1  Characteristics of children with a NAPLAN record at grade 3

Factors

Children without recorded 
hospitalisations prior to NAPLAN 
assessment at grade 3

Children hospitalised without any 
chronic conditions prior to NAPLAN 
assessment at grade 3

Children hospitalised with a 
chronic condition prior to NAPLAN 
assessment at grade 3

n (column %) n (column %) n (column %)

All 147 456 (100) 105 033 (100) 50 091 (100)

Child’s sex

 � Male 68 324 (46.3) 58 242 (55.5) 29 931 (59.8)

 � Female 79 060 (53.6) 46 748 (44.5) 20 125 (40.2)

 � Unknown 72 (0.1) 43 (0.0) 35 (0.1)

Child perinatal factors

Gestational age (weeks)

 � Preterm birth (gestational age ≤36) 7716 (5.2) 7754 (7.4) 4919 (9.8)

 � Term birth (gestational age: 37–41) 135 894 (92.2) 94 965 (90.4) 44 093 (88.0)

 � Post-term birth (gestational age ≥42) 3833 (2.6) 2297 (2.2) 1074 (2.1)

 � Missing 13 (0.0) 17 (0.0) -- (--)

Birth weight by gestation

 � Small for gestation (<10%) 15 593 (10.6) 12 073 (11.5) 6116 (12.2)

 � Birth weight by gestation: 10%–90% 117 038 (79.4) 82 522 (78.6) 38 766 (77.4)

 � Large for gestation (≥90%) 14 606 (9.9) 10 229 (9.7) 5084 (10.2)

 � Missing 219 (0.2) 209 (0.2) 125 (0.3)

Plurality

 � Singleton 143 534 (97.3) 101 532 (96.7) 48 275 (96.4)

 � Twins or others 3922 (2.7) 3501 (3.3) 1816 (3.6)

Apgar score (5 min)

 � 5 min Apgar:<7 1542 (1.1) 1368 (1.3) 975 (2.0)

 � 5 min Apgar: 7–10 145 571 (98.7) 103 446 (98.5) 48 997 (97.8)

 � Missing 343 (0.2) 219 (0.2) 119 (0.2)

Maternal and familial socioeconomic factors

Maternal parity

 � First-born child 58 863 (39.9) 43 772 (41.7) 21 476 (42.9)

 � Second-born child 50 928 (34.5) 34 569 (32.9) 16 487 (32.9)

 � Third-born child or younger 37 575 (25.5) 26 620 (25.3) 12 112 (24.2)

 � Missing 90 (0.1) 72 (0.1) 16 (0.0)

Gestational weeks at first antenatal visit

 � Antenatal care <20 weeks 127 510 (86.5) 91 013 (86.7) 43 444 (86.7)

 � Antenatal care ≥20 weeks 19 000 (12.9) 13 159 (12.5) 6190 (12.4)

 � Missing 946 (0.6) 861 (0.8) 457 (0.9)

Maternal smoking during pregnancy

 � Yes 24 919 (16.9) 21 833 (20.8) 10 140 (20.2)

 � No 122 302 (82.9) 83 075 (79.1) 39 880 (79.6)

 � Unknown 235 (0.2) 125 (0.1) 71 (0.1)

Maternal age at child’s birth (years)

 � <20 6338 (4.3) 6235 (5.9) 2664 (5.3)

 � 20–24 21 939 (14.9) 18 576 (17.7) 8558 (17.1)

 � 25–34 89 576 (60.8) 62 037 (59.1) 29 810 (59.5)

 � 35–39 24 395 (16.5) 15 025 (14.3) 7436 (14.8)

 � ≥40 5161 (3.5) 3125 (3.0) 1608 (3.2)

 � Missing 47 (0.0) 35 (0.0) 15 (0.0)

Maternal postcode-level residential socioeconomic disadvantage (IRSD)*

 � ≤25% (most disadvantaged) 30 774 (20.9) 23 658 (22.5) 10 505 (21.0)

 � >25% and <=50% 36 451 (24.7) 27 597 (26.3) 12 199 (24.4)

 � >50% and <=75% 39 703 (26.9) 26 930 (25.6) 12 974 (25.9)

 � >75% (least disadvantaged) 40 433 (27.4) 26 791 (25.5) 14 388 (28.7)

 � Missing 95 (0.1) 57 (0.1) 25 (0.1)

Maternal postcode-level residential remoteness (ARIA) †

 � Major cities of Australia 114 835 (77.9) 77 687 (74) 38 674 (77.2)

 � Inner regional Australia 24 525 (16.6) 19 739 (18.8) 8379 (16.7)

 � Outer regional Australia 7355 (5.0) 6703 (6.4) 2638 (5.3)

Continued
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missing values resulted in consistent outcomes). We controlled 
for school-level clustering in the NAPLAN outcomes of children 
from the same school using generalised estimating equations. 
The SEs of the regression coefficients and the 95% CIs were 
estimated using the empirical estimation method. All analyses 
were conducted using SAS (Enterprise Guide) statistical software 
V.7.1 (SAS Institute).

RESULTS
Of children born 2000–2006, 302 580 had a NAPLAN record 
at grade 3, 201 995 at grade 5 and 85 307 at grade 7 before 
2014 (online supplemental table 2). The proportion of chil-
dren hospitalised with a chronic condition prior to the test was 
16.6% (n=50 091) for grade 3, 17.5% (n=35 419) for grade 5 
and 18.2% (n=15 555) for grade 7. Compared with children 
without hospitalisations, more children hospitalised with and 
without a chronic condition were boys (59.8% vs 46.3%) and 
experienced perinatal and socioeconomic difficulties (table  1, 
online supplemental tables 3 and 4). Among children hospital-
ised with a chronic condition, the most common diagnoses were 
asthma (33%), chronic ear conditions (20%) and other respira-
tory conditions such as sleep disorders (20%). Common diag-
noses for children hospitalised without chronic conditions are 
shown in online supplemental table 5.

Around 10% of children hospitalised with a chronic condi-
tion prior to testing missed the test across grades, compared with 
5%–7% of children hospitalised without any chronic conditions 

and 3%–5% of children without hospitalisations. The propor-
tion of children missing a test increased with higher frequency 
or duration of hospitalisations, irrespective of grade (figure 1, 
online supplemental table 6).

Among children who sat the test, those hospitalised with a 
chronic condition had increased odds of performing BNMS in all 
NAPLAN domains at each grade, compared with those without 
recorded hospitalisations. Generally, the aORs were lower for 
reading (aOR ranging from 1.35 at grades 3 to 1.49 at grade 
7) and slightly higher for numeracy (aOR ranging from 1.51 at 
grade 3 to 1.58 at grade 7). Children hospitalised without any 
chronic conditions had significantly higher odds of performing 
BNMS than those without any hospitalisations but lower than 
those hospitalised with a chronic condition across NAPLAN 
domains and school grades (aORs ranging from 1.13 to 1.25) 
(online supplemental tables 7 and 8).

Figure  2 (derived from online supplemental tables 9–13) 
demonstrates that increasing frequency of hospitalisations 
with a chronic condition was associated with higher odds of 
performing BNMS across all domains. Results for reading and 
numeracy are described in more detail as exemplars due to their 
core academic importance. Children hospitalised with a chronic 
condition once had 25% increased odds of performing BNMS in 
reading at grades 3 and 5, and 37% increased odds in reading at 
grade 7, with 36%–42% increased odds of performing BNMS 
in numeracy. Children hospitalised ≥7 times had doubled odds 

Factors

Children without recorded 
hospitalisations prior to NAPLAN 
assessment at grade 3

Children hospitalised without any 
chronic conditions prior to NAPLAN 
assessment at grade 3

Children hospitalised with a 
chronic condition prior to NAPLAN 
assessment at grade 3

n (column %) n (column %) n (column %)

 � Remote and very remote Australia 683 (0.5) 868 (0.8) 387 (0.8)

 � Unknown 58 (0.0) 36 (0.0) 13 (0.0)

Maternal country of birth

 � Australia born 105 142 (71.3) 80 657 (76.8) 38 619 (77.1)

 � Non-Australia born 42 314 (28.7) 24 376 (23.2) 11 472 (22.9)

Parental highest educational attainment ‡

 � Year 12 or equivalent or below 31 790 (21.6) 25 522 (24.3) 11 415 (22.8)

 � Certificate or diploma 61 036 (41.4) 44 674 (42.5) 21 091 (42.1)

 � Bachelor’s degree or above 44 109 (29.9) 26 582 (25.3) 13 629 (27.2)

 � Missing 10 521 (7.1) 8255 (7.9) 3956 (7.9)

Child’s age at NAPLAN grade 3 test

 � 7 years 9375 (6.4) 5796 (5.5) 2341 (4.7)

 � 8 years 121 755 (82.6) 85 437 (81.3) 39 870 (79.6)

 � 9 years 16 266 (11.0) 13 763 (13.1) 7835 (15.6)

 � Other 60 (0.0) 37 (0.0) 45 (0.1)

Child’s year of birth

 � 2000 16 186 (11.0) 12 647 (12.0) 5918 (11.8)

 � 2001 23 403 (15.9) 17 946 (17.1) 8313 (16.6)

 � 2002 23 854 (16.2) 17 577 (16.7) 8439 (16.9)

 � 2003 24 396 (16.5) 17 343 (16.5) 8315 (16.6)

 � 2004 24 373 (16.5) 16 888 (16.1) 8308 (16.6)

 � 2005 26 630 (18.1) 17 417 (16.6) 8375 (16.7)

 � 2006 8614 (5.8) 5215 (5.0) 2423 (4.8)

*Maternal postcode-level residential socioeconomic disadvantage was measured using the Index of Relative Socioeconomic Disadvantage (IRSD) score.
†Maternal postcode-level residential remoteness was determined using the Accessibility/Remoteness Index of Australia (ARIA) classification.
‡Parental highest educational attainment was measured at the time of the child’s NAPLAN grade 3 test.
§Numbers from 1 to 5 are suppressed from presentation to protect individual confidentiality.
NAPLAN, National Assessment Program-Literacy and Numeracy.

Table 1  Continued
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of performing BNMS for reading and nearly tripled odds for 
numeracy across the three grades.

Figure  3 (derived from online supplemental tables 9–13) 
shows a similar pattern with increasing duration of hospital-
isations. Children hospitalised with a chronic condition for 
1–2 days had 30%–38% increased odds of performing BNMS 
in reading, and 40%–47% increased odds of performing 
BNMS in numeracy across the three grades. Children hospi-
talised ≥15 days had doubled odds of performing BNMS for 
both reading and numeracy at each grade.

Children hospitalised with mental health/behavioural 
conditions (accounting for 7%–10% of all admissions related 
to chronic conditions) had the highest odds of performing 
BNMS across all domains at each grade (online supplemental 
tables 14–18), with around 2.5-fold increased odds for reading 
and over threefold for numeracy. Children hospitalised with 
cardiovascular or neurological conditions had the second 
highest odds of performing BNMS across domains at each 
grade (aOR ranged from 1.60 to 2.00). Furthermore, children 
hospitalised with more bed-days had a higher percentage of 
performing BNMS regardless of diagnosis (online supple-
mental tables 19–20).

DISCUSSION
To our knowledge, this is the first study to examine the full 
magnitude of academic outcomes of children hospitalised with 
a chronic condition using a large population-based dataset. Our 
results show that over 30% of the most severely affected chil-
dren (ie, hospitalised ≥7 times or for ≥15 days) missed testing, 
and those who sat the test had 1.25 to threefold increased risk 
of falling below basic milestones across academic domains and 
school grades. Previous research has shown children who miss 
testing are likely to have the worst academic outcomes.24 As 
such, our results are likely to underestimate the true risk of 
academic under-performance in children hospitalised with a 
chronic condition.

Our results are supported by previous findings that may 
explain the association between chronic conditions and 
academic outcomes. Children with a chronic condition have 

a 30%–80% increased risk of missing school due to recurrent 
hospitalisations for treatment of the condition.11 This can 
lead to chronic school absenteeism, which impacts children’s 
engagement in school learning and affects their motivation to 
succeed academically.25 Children with a chronic condition may 
also experience difficult peer relationships,26 interfering with 
their normal development of socioemotional and cognitive 
competence that are vital for academic outcomes.27

We found that children hospitalised only once or for 1–2 
days had a 30%–50% increased risk of academic underper-
formance. These children were mostly hospitalised for asthma 
or chronic ear infections. These hospitalisations are a strong 
marker for inadequate symptom control, which can lead to 
long-lasting and severe symptoms requiring ongoing hospital 
treatment.15 28 Therefore, hospitalisations for these conditions, 
even briefly, should be taken seriously as they signify the need 
for critical early interventions. Strong evidence shows appro-
priate medical action plans can improve the child’s quality of 
life20 and potentially minimise the impact of their illness on 
their academic outcomes.

Children hospitalised with mental health or behavioural 
conditions were the most vulnerable to poor academic outcomes. 
Community-based research has shown a lag of 7–11 months 
in academic outcomes at primary school and 1.3–2.2 years at 
high school between children with and without mental health/
behavioural problems.29 This gap may become even greater for 
children with more severe mental health conditions that require 
hospitalisations. Thus, there is urgent need for integrated, 
potentially hospital-based, psychological and educational inter-
ventions for children requiring hospitalisation for mental health 
conditions.30

Our finding that hospitalisation was more strongly associ-
ated with declines in numeracy than literacy is supported by 
previous research showing decreased attendance resulted in 
greater declines in numeracy than reading scores.31 However, 
there are mixed findings about the impact of chronic condi-
tions on different academic domains. Children with cancer 
had a progressive deterioration in mathematics, but language 
and verbal abilities were less affected.32 Conversely, mental 

Figure 1  Proportion of children missing a NAPLAN test at grade 3 due to any reason for those hospitalised with a chronic condition and those 
without any recorded hospitalisation (reference) prior to the test. Comparison group is children without any recorded hospitalisation prior to the test. 
We confirm that we have permission to reuse the image, because this was created by the first author. NAPLAN, National Assessment Program-Literacy 
and Numeracy.

https://dx.doi.org/10.1136/archdischild-2020-321285
https://dx.doi.org/10.1136/archdischild-2020-321285
https://dx.doi.org/10.1136/archdischild-2020-321285
https://dx.doi.org/10.1136/archdischild-2020-321285
https://dx.doi.org/10.1136/archdischild-2020-321285


294 Hu N, et al. Arch Dis Child 2022;107:289–296. doi:10.1136/archdischild-2020-321285

Original research

health problems may have greater impacts on writing/grammar 
than numeracy.29 These findings highlight the importance of 
targeted literacy and numeracy supports for children affected 
by different chronic conditions.

Our study had several limitations. First, our use of hospital 
data meant we were unable to capture children who had a 
chronic condition but were never hospitalised. However, our 
results show number and length of hospitalisations may impact 
academic outcomes beyond the presence of chronic conditions 
per se. Second, data were unavailable for important mediators, 
such as absenteeism (although we examined bed-days as a proxy) 
and health and educational support received. Data were also 

unavailable for NAPLAN outcomes of non-government school 
students who may have better health and educational support. 
Thus, the association between hospitalisations and academic 
underperformance may be smaller for these children. Further-
more, there were slightly increased odds of academic underper-
formance at grade 7 than grades 3 and 5, suggesting an increasing 
academic gap over time. However, with grade 9 data unavailable, 
we were unable to test if this gap worsens throughout secondary 
school. Finally, our large sample became small when we looked 
at the duration of hospitalisations by diagnosis, which needs to 
be rigorously examined in the future to inform targeted inter-
ventions for children with different conditions.

Figure 2  Adjusted ORs (aORs) of children performing BNMS across NAPLAN domains by frequency of hospitalisations with a chronic condition. 
Comparison group is children without any recorded hospitalisation prior to the test. The aORs were derived from the multivariable logistic regression 
analyses controlling for school-level clustering effect and all covariates including child’s sex, child’s perinatal factors (gestational age, birth weight 
by gestation, plurality and Apgar score), maternal and familial socioeconomic factors (maternal parity, gestation of first antenatal care, maternal 
smoking, maternal age at child’s birth, maternal country of birth, Aboriginality, maternal postcode-level residential socioeconomic status and 
remoteness at child’s birth and parental highest educational attainment), child’s age at the NAPLAN test and child’s year of birth. We confirm that we 
have permission to reuse the image, because this was created by the first author. BNMS, below the national minimum standard; NAPLAN, National 
Assessment Program-Literacy and Numeracy.
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CONCLUSION
In this large, population-based study, we showed children 
hospitalised with a chronic condition, especially those hospi-
talised more frequently or for longer, had an increased risk 
of poor academic performance across literacy and numeracy 
domains in both primary and secondary grades. These children 
need to be supported with novel, integrated health and educa-
tional interventions.
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