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Highlights

Public health relevance—How does this work relate to a public health issue?

e Unplanned paediatric hospital readmissions are an important public health and
healthcare quality indicator, reflecting challenges in disease management, discharge
planning, and continuity of care.

e  This study examines how a major public health disruption, the COVID-19 pandemic,
influenced paediatric healthcare utilisation and readmission patterns in an Austral-
ian hospital setting.

Public health significance—Why is this work of significance to public health?

¢  This study demonstrates how major system-wide disruptions such as the COVID-19
pandemic can significantly alter paediatric healthcare utilisation patterns, highlight-
ing the importance of resilient health systems and adaptive discharge and follow-up
pathways to maintain continuity of care during public health crises.

e By identifying consistently high-risk groups for unplanned readmissions (infants,
males, and socio-economically patterned populations), the findings provide actiona-
ble evidence to guide targeted preventive interventions, reduce avoidable hospital
use, and improve equity in paediatric health service delivery.

Academic Editor: Cesar Ferndndez- Public health implications—What are the key implications or messages for practition-
de-las-Pefias ers, policy makers and/or researchers in public health?

Received: 23 June 2026 e The observed reduction in paediatric readmissions during the COVID-19 period
Revised: 17 July 2026 highlights how system-level changes (e.g., reduced healthcare utilisation, altered ad-

Accepted: 18 July 2026

mission thresholds, and increased reliance on telehealth) can substantially influence
Published: 22 July 2026

hospital demand, underscoring the need for policy frameworks that maintain safe
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Abstract

Background: Unplanned paediatric hospital readmissions are key indicators of healthcare
quality, often reflecting issues in discharge planning and continuity of care. The COVID-
19 pandemic significantly disrupted healthcare delivery and utilisation, yet its impact on
paediatric readmission patterns in Australia remains unclear. Methods: A 5-year single-
centre retrospective cohort study of 21,262 paediatric admissions and unplanned readmis-
sions at a non-tertiary metropolitan Australian hospital between 21 March 2017 and 20
March 2023 was conducted. Admissions up to 20 March 2020 were classified as pre-pan-
demic, and those from 21 March 2020 as during the COVID-19 pandemic. We analysed
patient characteristics, including gender, age, First Nations status, primary diagnosis, and
socio-economic status, to identify UHR trends. Results: During the COVID-19 period, to-
tal paediatric admissions declined by nearly 30%, and the readmission rate decreased
from 7.5% to 4.6% compared with the pre-pandemic period. Across both cohorts, higher
readmission rates were observed among male patients, infants aged 0-12 months, and
children from more socio-economically advantaged areas. Readmissions among First Na-
tions children and those with communicable diseases declined during the pandemic pe-
riod. Conclusions: A higher proportion of males and patients under 12 months of age had
higher readmission rates across both periods. These findings highlight the need for tar-
geted early intervention, age-specific discharge planning, and strengthened follow-up
care for high-risk groups. Further research should extend the study period beyond the
pandemic and include larger cohorts to better characterise long-term trends and improve
generalisability.

Keywords: COVID-19; hospital readmission; child; infant; retrospective studies; Australia

1. Introduction

According to the Australian Public Hospital Performance Indicator 23 (PI 23) frame-
work, patients readmitted to a hospital within a specified period after discharge are clas-
sified as unplanned hospital readmissions (UHRs) [1].

High UHR rates can indicate potential disease exacerbations, insufficient inpatient
management, poor discharge planning or inadequate follow-up, all of which can nega-
tively impact patient outcomes [2]. UHRs also induce social and financial stress on pa-
tients and their families, affecting their quality of life [3].

Insights into the patterns of UHRs can help identify potential areas for intervention
to lower these rates and improve patient outcomes while also reducing the costs to the
healthcare system [4]. Studies have utilised these patterns to develop predictive computer
modelling techniques that can identify patients with a higher likelihood of unplanned re-
admissions to implement early intervention [5,6].

Numerous paediatric studies have analysed patient characteristics, including age,
gender, cause of admission, comorbidities, health insurance, and length of stay (LOS), to
determine trends for UHRs [7]. However, Australian literature on paediatric UHR trends
remains limited. Pre-existing studies primarily focus on specific health conditions or men-
tal illness [8]. The broader analyses include a 2019 study on 30-day all-cause readmission
risk factors [9] and a five-year retrospective cohort study of unplanned readmissions [10],
but no research has assessed post-COVID-19 changes in UHR trends.

The COVID-19 pandemic represented a major systemic shock to healthcare delivery,
disrupting access to acute and preventive services and challenging the resilience of health
systems globally. In paediatric populations, service disruptions, altered care-seeking be-
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haviour, and rapid implementation of telehealth models may have substantially modified
patterns of hospital utilisation. Understanding how such system-wide changes affect un-
planned hospital readmissions provides important insight into health system perfor-
mance, continuity of care, and equity of access during periods of crisis. Accordingly, this
study aimed to describe changes in admission-level utilisation patterns before and during
the COVID-19 pandemic rather than identify independent predictors of readmission.

2. Method
2.1. Study Design and Setting

This was a 5-year retrospective cohort study conducted at a major non-tertiary met-
ropolitan hospital in Australia. The study was reported in accordance with the Strength-
ening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines [11].

2.2. Data Source and Study Population

Data were extracted from the hospital’s electronic medical record system for all pae-
diatric patients aged under 16 years admitted between 21 March 2017 and 20 March 2023.
A total of 21,262 patient records were identified and included in the final analysis after
data cleaning and verification. The unit of analysis was the hospital admission episode
rather than the individual patient. Consequently, a child could contribute more than one
admission during the study period. If a patient experienced multiple unplanned readmis-
sions within separate admission episodes, each eligible readmission was included as an
independent hospitalisation event in accordance with the study objective of evaluating
hospital utilisation patterns. Record accuracy was ensured by cross-checking extracted
data against individual patient files using unique medical record numbers.

2.3. Definition of Exposure Period

The study period was divided into two phases based on the onset of the COVID-19
pandemic in Australia. The date of 21 March 2020 (Australian international border closure)
[12] was used as the cut-off point to define the pre-pandemic period (21 March 2017-20
March 2020) and the COVID-19 pandemic period (21 March 2020-20 March 2023).

2.4. Outcome Definition

The primary outcome was a 28-day unplanned hospital readmission. An index ad-
mission was defined as an eligible unplanned paediatric hospital admission episode oc-
curring during the study period that resulted in discharge. Index admissions were not
restricted to a patient’s first-ever hospitalisation or first admission during the study period;
therefore, a patient could contribute multiple index admission episodes if they had sepa-
rate eligible admissions. Each admission episode was evaluated sequentially to determine
whether it resulted in a subsequent unplanned readmission within 28 days. Each admis-
sion episode was assessed sequentially based on admission and discharge dates to deter-
mine readmission status. Planned admissions, including elective procedures, scheduled
investigations, and other pre-arranged hospitalisations, were excluded from readmission
classification.

2.5. Inclusion and Exclusion Criteria

All paediatric admissions during the study period were eligible for inclusion. Pa-
tients aged 16 years and older were excluded. Planned or elective admissions occurring
within 28 days of a previous admission were excluded to ensure accurate identification of
unplanned readmissions. Records with missing key demographic variables (n = 55) were
excluded from the analysis. No imputation methods were applied, as the proportion of
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missing data was small and limited to key demographic variables. After exclusion of these
records, all included admissions had complete data for the variables analysed. Elective
admissions were identified using hospital admission type coding within the electronic
medical record system and excluded prior to analysis. Admissions classified as planned,
scheduled, or elective were not considered index admissions or readmissions. Emergency
and other non-elective admissions occurring within 28 days of discharge from a previous
eligible admission were classified as unplanned readmissions.

2.6. Variables and Measures

The primary exposure variable was admission period (pre-pandemic vs COVID-19
pandemic). Covariates included age, sex, First Nations status, primary diagnosis, and so-
cio-economic status. Socio-economic status was determined using the Index of Relative
Socio-economic Advantage and Disadvantage (IRSAD) deciles based on patient postcode
[13].

2.7. Data Management and Bias Considerations

Potential sources of bias included changes in healthcare-seeking behaviour during
the COVID-19 pandemic, possible misclassification of readmissions, and incomplete cap-
ture of readmissions occurring outside the study hospital. Although all admissions within
the hospital were captured through a single integrated electronic medical record system,
children who sought care at another hospital during the study period would not have
been identified. This limitation may have resulted in underestimation of readmission rates,
particularly during the COVID-19 pandemic when healthcare access pathways, parental
care-seeking behaviour, and hospital utilisation patterns were altered.

2.8. Ethical Approval

Ethical approval was obtained from the Human Research Ethics Committee of Ne-
pean Blue Mountains Local Health District (ETH00646). A waiver of informed consent
was granted due to the retrospective nature of the study and use of de-identified routinely
collected data.

2.9. Statistical Analysis

All statistical analyses were conducted using R Studio (version 4.5.2) [14]. Descriptive
statistics were used to summarise patient characteristics, with categorical variables re-
ported as frequencies and percentages.

As the objective was to examine admission-level utilisation patterns, analyses were
performed at the hospitalisation level rather than the patient level. Repeated admissions
by the same patient were retained in the dataset if they fulfilled the study definition of an
eligible admission or readmission.

Stratified analyses were performed to examine distributions of admissions and read-
missions according to sex, First Nations status, socio-economic status, and primary diag-
nosis. Age-specific trends were visualised using line plots, with age categories selected to
reflect clinically relevant paediatric subgroups, particularly infancy, which is known to be
associated with increased readmission risk.

As the primary objective of this study was to describe changes in admission and re-
admission patterns before and during the COVID-19 pandemic, analyses were prespeci-
fied to be descriptive. Multivariable regression modelling was not undertaken because the
study was not designed to identify independent predictors of readmission or estimate ad-
justed associations. As all readmissions were captured within the hospital electronic med-
ical record system, loss to follow-up was not applicable.
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3. Results

There were 12,375 paediatric admissions, including 926 readmissions, during the pre-
pandemic period (21 March 2017-20 March 2020). In the COVID-19 pandemic period (21st
March 2020-20th March 2023), there were 8887 admissions, with 408 readmissions rec-
orded (Figure 1).

Total Paediatric
Admissions

N=21,262

Pre-Pandemic Pandemic
Admissions Admissions
N=12,375 N= 8887
Readmissions Single Readmissions Single
N= 926 Admissions N= 408 Admissions
N= 11,449 N= 8479

Figure 1. Flow diagram of total paediatric admissions and number of single admissions and read-

missions in both cohorts.

Table 1 compares the demographic characteristics of paediatric single-admission ep-
isodes between the pre-pandemic and COVID-19 pandemic periods. The number of single
admissions decreased from 11,449 before the pandemic to 8479 during the pandemic, re-
flecting an overall reduction in paediatric hospitalisations. The sex distribution remained
stable across both periods, with male patients accounting for 57.0% of single admissions
before the pandemic and 56.6% during the pandemic. Similarly, the proportion of First
Nations children changed only marginally, from 11.0% before the pandemic to 11.4% dur-
ing the pandemic. The distribution of admissions across IRSAD deciles was also largely
comparable between periods, with the greatest proportion of admissions occurring
among children residing in areas classified as decile 6 (34.0% pre-pandemic vs. 35.9% dur-
ing the pandemic), followed by deciles 9 and 5. Overall, the demographic profile of pae-
diatric single admissions remained consistent despite the substantial reduction in the total
number of hospital admissions during the COVID-19 pandemic.

Table 1. Demographic characteristics of paediatric single-admission episodes before and during the
COVID-19 pandemic.

Variable Pre-Pandemic Single Admissions n (%) Pandemic Single Admissions 7 (%)
Total 11,449 (92.5) 8479 (95.4)
Gender
Male 6530 (57.0) 4797 (56.6)
Female 4919 (43.0) 3682 (43.4)
First Nations status
Yes 1256 (11.0) 967 (11.4)
No 10,193 (89.0) 7512 (88.6)
IRSAD decile
1 581 (5.1) 330 (3.9)
2 133 (1.2) 133 (1.6)
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3 1057 (9.3) 691 (8.2)
4 92 (0.8) 46 (0.5)
5 2080 (18.2) 1438 (17.0)
6 3884 (34.0) 3038 (35.9)
7 636 (5.6) 501 (5.9)
8 370 (3.2) 339 (4.0)
9 2244 (19.7) 1640 (19.4)
10 339 (3.0) 305 (3.6)

Table 2 compares the demographic characteristics of paediatric 28-day unplanned
readmission episodes before and during the COVID-19 pandemic. The number of read-
missions declined from 926 (7.5% of all admissions) in the pre-pandemic period to 408
(4.6%) during the pandemic. Male patients represented the majority of readmissions in
both periods, although their proportion decreased from 58.5% before the pandemic to 53.9%
during the pandemic, with a corresponding increase among females (41.5% to 46.1%). The

proportion of readmissions among First Nations children also declined slightly, from 15.3%

before the pandemic to 13.5% during the pandemic. Across both periods, the highest pro-
portion of readmissions occurred among children residing in IRSAD decile 6 areas (35.4%
pre-pandemic and 39.5% during the pandemic), followed by deciles 5 and 9. Overall,
while the total number of readmissions decreased during the COVID-19 pandemic, the
demographic distribution of readmitted children remained broadly similar between the

two periods, with only modest changes in sex, First Nations status, and socioeconomic

distributions.

Table 2. Demographic characteristics of paediatric 28-day unplanned readmission episodes before

and during the COVID-19 pandemic.

Variable Pre-Pandemic Readmissions 7 (%) Pandemic Readmissions 7 (%)
Total 926 (7.5) 408 (4.6)
Gender
Male 542 (58.5) 220 (53.9)
Female 384 (41.5) 188 (46.1)
First Nations status
Yes 142 (15.3) 55 (13.5)
No 784 (84.7) 353 (86.5)
IRSAD decile
1 40 (4.3) 11 (2.7)
2 4 (0.4) 1(0.2)
3 109 (11.8) 32(7.8)
4 6 (0.7) 1(0.2)
5 195 (21.1) 81 (19.9)
6 327 (35.4) 161 (39.5)
7 35 (3.8) 17 (4.2)
8 22 (2.4) 17 (4.2)
9 172 (18.6) 76 (18.6)
10 13 (1.4) 10 (2.5)

The age distribution of readmitted patients from before and during the COVID-19
pandemic remained notably consistent (Figure 2). The highest incidence of readmissions

was observed among patients under 1 year of age, who comprised 36.2% of the pre-pan-

demic group and 40.4% of the COVID-19 pandemic cohort.
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Age Distribution of Readmitted Patients
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Figure 2. Age Distribution of Readmitted Patients in both cohorts.

As shown in Figures 3 and 4, nine of the ten most prevalent diagnoses for readmis-
sions remain unchanged in both the pre-pandemic and COVID-19 pandemic groups. The
category of ‘Other’ diagnoses, such constipation gastroesophageal reflux disease, nose
and nasal sinus disorders, and ‘Other Resp’, which included breathing abnormalities, vol-
ume depletion and nasal disorders, were not prevalent enough for individual analysis.
Socio-economic distribution across readmitted patients in both periods showed a slight
skew towards socio-economic advantage (deciles 6-10). In the pre-pandemic cohort, 61.7%
of readmitted patients were classified in the 6th to 10th decile, indicating higher socio-
economic advantage; during the COVID-19 pandemic, this proportion increased to 69%.

Top 10 Diagnoses for UHRs in the Pre-Pandemic Cohort

Bronchiolitis I 151, 19.2%
Other | —— 131, 16.6%
Asthma I 115, 14%
Other Resp NN 08, 12.4%
Gastroenteritis NN 78, 9.9%
Viral Infections GGG 66, 8.4%
Tonsillitis NG 56, 7.1%
Injury I 38, 4.8%
Seizures NN 32,4.1%
UTl I 23,2.9%

0 5 10 15 20 25

W Percentage

Figure 3. Top 10 Diagnoses for UHRs in the Pre-Pandemic Cohort.
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Other
Bronchiolitis
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Injury
Gastroenteritis
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0
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Figure 4. Top 10 Diagnoses for UHRs in the COVID-19 Pandemic Cohort.

4. Discussion

Our findings of reduced paediatric UHRs can be correlated with the decline in usage
of healthcare services between March and June 2020 compared to the same period in 2019,
as inpatient admissions in public hospitals decreased by 14.3%, ambulance incidents de-
creased by over 7% and emergency department (ED) presentation decreased by almost
14% [15].

Additional international studies have found that parents were increasingly reluctant
to take sick children to the hospital for fear of contracting the COVID-19 virus. However,
although the number of presentations decreased, disease severity at presentation in-
creased due to delayed access to medical care and delayed diagnosis [16]. Although lower
admission and readmission rates generally benefit the healthcare system by reducing de-
mand on resources, in this context, they may mask underlying disease progression. The
observed decline in admissions and readmissions during the pandemic likely reflects
widespread care avoidance [17] due to fear of COVID-19 exposure. Such avoidance may
ultimately lead to worse health outcomes and higher healthcare costs, as untreated or de-
layed conditions progress and require more intensive and costly interventions. In addition
to changes in patient behaviour, system-level factors such as modified admission thresh-
olds, increased use of telehealth, and altered models of care during the COVID-19 pan-
demic may also have contributed to the observed reduction in readmissions.

4.1. Gender

In our study, males consistently had higher readmission rates across both cohorts.
Another Australian study of unplanned paediatric admissions also found that 55.6% of
readmitted children were male [10]. Other studies that have investigated predictors for
detecting children at higher risk of readmission have identified that while male children
are at increased risk of readmission in cohorts, they are the dominant gender for total
admissions; they remain the higher readmission group in cohorts even while females
make up the greater proportion of the admission pool [18]. This suggests that the trend in
readmissions by gender remained largely unchanged from before and during the COVID-
19 pandemic.
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4.2. First Nations Status

Our study found that readmission rates among First Nations children were lower
during the COVID-19 pandemic than before. Although this reduction was not massive, it
represents an encouraging trend that warrants further investigation, given the historically
disproportionate health disadvantages experienced by First Nations patients [19]. One
Australian study found that 70% of children in a rural Indigenous community were ad-
mitted at least once before the age of 7, with infants accounting for over a third of admis-
sions [20].

No Australian-specific studies have evaluated the impact of the COVID-19 pandemic
on paediatric readmission patterns among First Nations children. In our cohort, First Na-
tions children demonstrated a lower proportion of readmissions during the pandemic pe-
riod compared with the pre-pandemic period. However, this finding should be inter-
preted cautiously, as our study did not evaluate changes in healthcare access, service uti-
lisation, community-based interventions, or other factors that may have influenced read-
mission patterns during this period. Further research incorporating patient-level clinical,
social, and healthcare access data is required to better understand the factors underlying
these observed differences.

4.3. Patient Age

A stable trend was observed across both the pre-pandemic and COVID-19 paediatric
cohorts in the age distribution of readmitted patients. The highest readmission rates oc-
curred in infants under 1 year of age, followed by those aged 1 year, with rates declining
with increasing age. An Australian retrospective study of infants under three months
found that age < 21 days was the most significant predictor of readmission [21]. This may
relate to unestablished feeding patterns before discharge, which have been shown to in-
crease the likelihood of neonatal readmissions [22].

Conversely, a study of 30-day all-cause unplanned paediatric readmissions reported
that patients older than 13 years were 1.5 times more likely to be readmitted than younger
children [6]. Differences in healthcare access, hospital admission criteria, or chronic dis-
ease prevalence among adolescents may account for this discrepancy.

Higher proportions of readmissions were observed among younger children. This
likely reflects their immature immune systems, higher susceptibility to infection, and the
challenges of managing complex medical conditions in early infancy, all of which can in-
crease the risk of post-discharge complications [23]. The persistence of this pattern across
both periods underscores the need for age-specific discharge planning and follow-up
strategies.

4.4. Primary Diagnoses

The top ten diagnoses leading to readmissions account for approximately 66% of the
total in both cohorts. Among these, nine of the ten most common diagnoses for unplanned
readmissions remained consistent between the pre-pandemic and COVID-19 pandemic
periods. A notable reduction in readmissions related to respiratory and viral infections
was observed during the COVID-19 pandemic, with bronchiolitis no longer the predomi-
nant primary diagnosis for readmission. This trend likely reflects the impact of public
health measures such as mask-wearing, social distancing, stringent hygiene practices and
isolation during lockdown.

Similar trends in paediatric admissions for communicable diseases were also ob-
served in the Netherlands during the COVID-19 pandemic [17]. While these results are
reassuring regarding the decline of viral infection spread in the paediatric population,
there is still a need for ongoing monitoring in case of resurgence as public health measures
relax over time.
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4.5. Socio-Economic Status (SES)

Patients’ socio-economic status in this study was determined using the IRSAD score
along with their area of residence. The IRSAD score provides a relative measure of the
socio-economic standing of patients’ localities compared with the wider Australian com-
munity [13]. This helps to provide information regarding their access to resources, health
disparities, and the other social determinants of health that impact their overall health
outcomes. Lower IRSAD scores correspond to greater socio-economic disadvantage [13].
This study found that, in both the pre-pandemic and COVID-19 pandemic cohorts, a
greater proportion of readmission episodes occurred among children residing in areas
with higher IRSAD scores. This finding reflects area-level socioeconomic patterns and
should not be interpreted as indicating that individual patients or families had greater
socioeconomic advantage. The Western Australian study also found higher rates of UHRs
in patients with a high IRSAD score [9]. In contrast, a recent American study has found
that patients from high-poverty neighbourhoods were 24% more likely to be readmitted
than others [24]. This deviation in findings between Australian and non-Australian stud-
ies suggests that the impact of socio-economic status on readmission rates varies across
different healthcare system dynamics. Families from more advantaged areas may be more
likely to seek hospital care post-discharge due to better access to healthcare, a lower
threshold for concern, or higher health literacy. This potential confounder should be ex-
plored in future research. Overall, while socio-economic disadvantage is typically associ-
ated with higher healthcare needs and greater access barriers, these findings highlight the
need to explore why readmission rates appear higher among more advantaged popula-
tions in Australia.

However, the interpretation of IRSAD-based socioeconomic patterns should be ap-
proached with caution. IRSAD is an area-level measure derived from residential postcode
and reflects the relative socioeconomic characteristics of geographic areas rather than in-
dividual-level socioeconomic circumstances. In a single-hospital catchment population,
the distribution of IRSAD deciles may be influenced by the geographic composition of the
hospital’s referral area, with some deciles represented by a limited number of residential
areas. Therefore, the observed distribution across IRSAD deciles may not reflect a true
population-wide socioeconomic gradient and should not be interpreted as individual so-
cioeconomic advantage or disadvantage. Future multicentre studies incorporating indi-
vidual-level socioeconomic indicators, such as household income, parental education, em-
ployment status, or health insurance status, may provide a more comprehensive assess-
ment of socioeconomic influences on paediatric readmissions.

Limitations of this study include its relatively short time frame, with only three years
of COVID-19 pandemic paediatric admissions data available for analysis. Another limita-
tion is that patient-level clinical factors that may influence readmission risk, including
chronic medical conditions, complexity of underlying disease, previous hospitalisation
history, and healthcare utilisation patterns before the index admission, were not available
for adjustment in the current analysis. Children with complex chronic conditions may
contribute disproportionately to repeated admissions, and the admission-level approach
may therefore overrepresent patients with higher healthcare needs. Additionally, multi-
variate analysis was not conducted. This study was based in a single non-tertiary paedi-
atric unit in Australia, and the findings may not apply to other populations, especially in
different healthcare contexts globally.

Future research should extend the COVID-19 pandemic study period to yield long-
term insights, and larger, multicentre study cohorts from other Australian paediatric units
should be considered to enhance the reliability of the findings.
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5. Conclusions

During the COVID-19 pandemic, overall readmission rates declined, with descrip-
tive reductions observed among First Nations children and communicable disease-related
admissions. However, these findings require further investigation to determine the un-
derlying factors contributing to these patterns. Pre-existing trends persisted, including
higher readmission rates among males, infants, and socio-economically advantaged pa-
tients. These findings highlight the need to strengthen health system resilience, continuity
of care, and equity in access during periods of healthcare disruption, such as improved
discharge planning, structured parental education, and coordinated post-discharge fol-
low-up protocols, to reduce the likelihood of unplanned hospital readmissions.
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