
Original Article

Changes in infection-related hospitalizations in

children following pandemic restrictions: an

interrupted time-series analysis of total

population data

Isobel M F Todd,1,2,3† Jessica E Miller,3,4† Stacey L Rowe,1

David P Burgner 3,4‡ and Sheena G Sullivan 1,2,5*‡

1COVID-19 Public Health Division, Victorian Department of Health, Melbourne, VIC, Australia,
2Melbourne School of Population and Global Heath, University of Melbourne, Parkville, VIC, Australia,
3Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia,
4Department of Paediatrics, University of Melbourne, Parkville, VIC, Australia and 5WHO Collaborating

Centre for Reference and Research on Influenza, Royal Melbourne Hospital, and Department of

Infectious Diseases, University of Melbourne, at the Peter Doherty Institute for Infection and Immunity,

Melbourne, Victoria, Australia

*Corresponding author. 792 Elizabeth St, Melbourne, VIC 3000, Australia. E-mail: sheena.sullivan@influenzacentre.org
†Equal contributions as lead authors.
‡Equal contributions as senior authors.

Editorial decision 7 April 2021; Accepted 20 April 2021

Abstract

Background: Infectious diseases are a leading cause of hospitalization during childhood.

The various mitigation strategies implemented to control the coronavirus disease

(COVID-19) pandemic could have additional, unintended benefits for limiting the spread

of other infectious diseases and their associated burden on the health care system.

Methods: We conducted an interrupted time-series analysis using population-wide hos-

pitalization data for the state of Victoria, Australia. Infection-related hospitalizations for

children and adolescents (aged <18 years, total source population �1.4 million) were

extracted using pre-defined International Classification of Diseases 10th Revision

Australian Modification (ICD-10-AM) codes. The change in weekly hospitalization rates

(incidence rate ratio, IRR) for all infections following the introduction of pandemic-related

restrictions from 15 March 2020 was estimated.

Results: Over 2015–19, the mean annual incidence of hospitalization with infection

among children less than 18 years was 37 per 1000 population. There was an estimated

65% (95% CI 62-67%) reduction in the incidence of overall infection-related hospitaliza-

tions associated with the introduction of pandemic restrictions. The reduction was most

marked in younger children (at least 66% in those less than 5 years of age) and for lower

respiratory tract infections (relative reduction 85%, 95% CI 85-86%).
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Conclusions: The wider impacts of pandemic mitigation strategies on non-COVID-19 in-

fection-related hospitalizations are poorly understood. We observed marked and rapid

decreases in hospitalized childhood infection. In tandem with broader consequences,

sustainable measures, such as improved hand hygiene, could reduce the burden of se-

vere childhood infection post-pandemic and the social and economic costs of

hospitalization.
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Introduction

Public health measures to limit the coronavirus (COVID-

19) pandemic have included enhanced hand hygiene, phys-

ical distancing, school and business closures, face masks

and restrictions to travel and social gatherings. In addition

to limiting transmission of the severe acute respiratory syn-

drome coronavirus-2 virus (SARS-CoV-2), these measures

have had broad, non-specific impacts on health-seeking be-

haviour, access to health care and the epidemiology of

non-COVID-19 illnesses.1,2 Changes to the incidence of

non-SARS-CoV-2 infections might be expected to be larg-

est in children, who disproportionately contribute to the

transmission of many infections3 and bear the largest mor-

bidity burden.4 Single and multicentre studies have

reported marked reductions in non-COVID-19 hospital

presentations and admissions5–9 and respiratory pathogen

detections in children.10 These studies may be limited by

selection bias and incomplete hospitalization data. A re-

cent study covering 210 hospitals in Japan, examining the

4 months following school closure, found reductions in

paediatric hospitalization for infectious disease ranging

from 41% at the end of March to 74% at the end of May

2020.9 The population-level impact of pandemic-related

restrictions on childhood hospitalizations with infections,

the leading cause of childhood admission,11 is unknown.

These data have immediate relevance as the pandemic

unfolds and would also inform post-pandemic

interventions.In Australia, pandemic-related restrictions

were progressively introduced from 15 March 2020 and

eased in May 2020.12 The state of Victoria experienced a

second epidemic of SARS-CoV-2 infections and introduced

further restrictions in July and August, including re-closing

schools (Figure 1A). By the beginning of October, Victoria

had recorded 20 200 confirmed cases of COVID-19 (inci-

dence proportion 0.3%) of which 2621 were in children

less than 18 years of age (incidence proportion 0.2%). The

hospitalized proportion for children has been low, with

just 47 (1.8%) cases hospitalized during their illness. We

aimed to investigate whether non-SARS-CoV-2 paediatric

infection-related hospitalizations declined following the in-

troduction of COVID-19-related restrictions in Victoria.

We examined whether the extent of change varied by type

of infection and/or age group, using population-level data.

Methods

Data in this study were collected, used and reported under

the Public Health and Wellbeing Act of Victoria.

Nevertheless, approval to conduct the study was granted

Key Messages

• Pandemic-related restrictions, introduced in many countries to limit the spread of severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) infections, may have unintended benefits on non-SARS-CoV-2 infections.

• In an interrupted time-series analysis, we identified a rapid and dramatic 65% reduction in infection-related paediatric

hospitalizations in the 7 months following the introduction of pandemic mitigation strategies, compared with the

previous 5 years.

• Hospitalizations declined by around two-thirds for children aged <5 years, but also dropped by at least 40% for

children aged 10–17 years.

• The greatest reductions were seen for lower respiratory infections, which reduced by 85%. Infections that spread via

person-to-person contact were markedly reduced, underscoring the role of non-pharmaceutical interventions for

reducing the spread of these infections.

2 International Journal of Epidemiology, 2021, Vol. 00, No. 00



by the University of Melbourne Human Research Ethics

Committee (reference number: 2020–14642-12880–3).

Data source

Hospitalization data were obtained from the Victorian

Admitted Episodes Dataset which records all admissions to

public and private hospitals in Victoria.13 Each hospitaliza-

tion record includes a primary and up to 39 additional diag-

noses using the International Classification of Diseases,

Tenth Revision, Australian Modification (ICD-10-AM).

We categorized records for the period 1 January 2015

to 3 October 2020 into pre-defined infection-related

discharge diagnoses: (i) all infections; (ii) upper respiratory

(URI) (respiratory tract proximal to the vocal chords, ex-

ternal, middle and inner ear, mastoid and sinuses); (iii)

lower respiratory (LRI) (microbiologically, clinically or ra-

diologically diagnosed airway infection in and distal to the

bronchi, including influenza with predominantly respira-

tory features); (iv) gastrointestinal (bacterial, viral or pro-

tozoal gastroenteritis or clinical diagnosis of infective

gastroenteritis); (v) skin and soft tissue (skin and adnexa,

including cellulitis and myositis); (vi) invasive bacterial

(bacterial isolation from a normally sterile deep site); (vii)

viral (viral causes not otherwise categorized); and (viii) uri-

nary tract or sexually transmitted infections (UTI and STI)

Figure 1 Overview of the data. Panel A shows total daily COVID-19 notifications (all laboratory confirmed cases) in all ages for the state of Victoria,19

Australia (purple bars; right y-axis), with significant pandemic mitigation strategies marked. School closures are indicated at the top of the plot, with

the Oxford Stringency Index20 shown at the bottom to indicate the severity of restrictions. Black dots indicate the weekly hospitalization rate in chil-

dren (left y-axis). Panel B provides weekly hospitalization rates for 2015–20 in children. Dots are coloured by season, noting that the usual respiratory

infection period falls between autumn and spring, inclusive. The blue panel indicates the pandemic period specified in the interrupted time-series

model. Source: Victorian Admitted Episodes Dataset.13 Stage 3—four reasons to leave home: (i) essential work; (ii) shopping for supplies; (iii) to pro-

vide or receive care; (iv) exercise. Stage 4 included all Stage 3 restrictions as well as: (a) curfew from 8 pm to 5am; (b) limit of 1 h outside exercise per

day; (c) 5 km travel limit; (d) one person can leave house to shop per day
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(urinary or genital tract, including sexually transmitted dis-

eases) ( see Supplementary data at IJE online).14 Records

with more than one infection-related diagnosis contributed

a single count to each respective category. We conducted a

sensitivity analysis using only the primary diagnosis. Six

age groups were considered: 8 days-<6 months, 6 months-

<1 year, 1-<2 years, 2-<5 years, 5-<10 years and 10-

<18 years.

Statistical analysis

We calculated the weekly hospitalization rate of all infec-

tions with the estimated resident population as the denomi-

nator.15 Interrupted time-series (ITS) regression was used

to estimate the change in weekly hospitalization rates for

all infections following the introduction of local restric-

tions from 15 March 2020. We modelled the weekly hospi-

talization count using a quasi-Poisson model to allow for

over-dispersion. This model included: an offset for the esti-

mated resident population15; a covariate for time (weeks)

to account for secular trend; a dummy variable indicating

the pre-pandemic and pandemic periods; and a harmonic

term for month to adjust for seasonality. The estimated co-

efficient for the dummy variable described the overall rela-

tive change in infection-related hospitalizations between

the pre-pandemic and pandemic time periods. In addition,

we compared differences across age and diagnostic groups,

using incidence rate ratios (IRR) comparing the hospitali-

zation rate for the period 15 March to 3 October 2020

with the mean hospitalization rate for the equivalent calen-

dar periods in 2015 to 2019 (Table 1). The relative reduc-

tion in hospitalizations was calculated as 1-IRR*100%.

Finally, to investigate the potential for a shift in the sever-

ity of illness among children presenting to hospital, we

compared length of stay between the two time periods.

Analyses were conducted in the R statistical package

version 3.6.1.16

Results

Victoria has a current total population of 6.6 million of

whom 1.4 million are less than 18 years of age.15 A total of

277 792 infection-related hospitalizations in children less

than 18 years of age were analysed in our ITS analysis, of

which 265 833 occurred in the pre-pandemic period

(1 January 2015 to 14 March 2020) and 11 959 occurred

in the pandemic period (15 March 2020 to 3 October

2020). In the 5 years preceding the pandemic in 2020, the

mean annual infection-related hospitalization rate in those

less than 18 years ranged from 36 to 38 per 1000 popula-

tion per year. The pandemic-related restrictions were intro-

duced from 15 March 2020 and were associated with

an immediate drop in the overall infection-related hospital-

ization rate in children (Figure 1B), corresponding to an

Table 1 Incidence rate ratio calculations for infection types and age groups. The number of hospitalizations and person-years

(py) are for the calendar dates 15 March to 3 October of each relevant year. These date ranges corresponded to 3 824 152 py for

2015 to 2019 and 800 743 py for 2020 for all age groups combined. Age group results are for all infections. Relevant py for each

age group are enclosed in parentheses following the number of hospitalizations in the bottom half of the table

Infection type Hospitalizations

15 Mar-3 Oct,

2015–19

n

Hospitalizations

15 Mar-3 Oct, 2020

n

Incidence rate

15 Mar-3 Oct,

2015–19

(per 1000 py)

Incidence rate

15 Mar-3 Oct

2020

(per 1000 py)

Incidence rate

ratio

(95% CI)

All infections 154 312 11 959 40.4 14.9 0.37 (0.36-0.38)

Upper respiratory 53 949 3925 14.1 4.9 0.35 (0.34-0.36)

Lower respiratory 42 033 1280 11.0 1.6 0.15 (0.14-0.15)

Viral 30 779 2493 8.0 3.1 0.39 (0.37-0.40)

Gastrointestinal 13 491 1221 3.5 1.5 0.43 (0.41-0.46)

UTI and STI 6188 1071 1.6 1.3 0.83 (0.77-0.88)

Bacterial 4423 542 1.2 0.7 0.59 (0.54-0.64)

Skin and soft tissue 2630 317 0.7 0.4 0.58 (0.51-0.65)

Age group n (person-years) n (person-years)

8 days-<6 months 20 221 (109 634) 1353 (21 557) 184.4 62.8 0.34 (0.32-0.36)

6 months-<1 year 14 359 (109 634) 861 (21 557) 131.0 39.9 0.30 (0.28-0.33)

1-<2 years 27 906 (222 046) 1789 (43 567) 125.7 41.1 0.33 (0.31-0.34)

2-<5 years 39 120 (675 835) 2642 (137 956) 57.9 19.2 0.33 (0.32-0.34)

5-<10 years 27 759 (1 098 084) 2250 (232 616) 25.3 9.7 0.38 (0.37-0.40)

10-<18 years 24 947 (1 608 919) 3064 (343 492) 15.5 8.9 0.58 (0.55-0.60)

py: person-years; CI: confidence interval; UTI: urinary tract infections; STI: sexually transmitted infections.
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estimated 65% (95% CI 62-67%) reduction. This esti-

mated reduction was similar (67%, 95% CI 64-70%) if

only the primary discharge diagnosis was used (see

Supplementary data at IJE online).

The change in the infection-related hospitalization rate

decreased with age, with estimated reductions of at least

62% in those aged less than 10 years, compared with an es-

timated reduction of 42% in those aged 10 years and over

(Figure 2, Table 1). The hospitalization rate for all clinical

infection groups reduced by at least 17% (Figure 3,

Table 1). The greatest reductions were for lower respira-

tory (85%, 95% CI 85-86%), upper respiratory (65%,

95% CI 64-66%), viral (61%, 95% CI 60-63%) and gas-

trointestinal (57%, 95% CI 54-59%) infections.

The median length of stay during the pandemic period

was slightly longer than the median length of stay for the

preceding 5 years (see Supplementary Table S2, available

as Supplementary data at IJE online). Most hospitaliza-

tions were short and the differences in median length of

stay were less than 1 day.

Discussion

This total population analysis shows the considerable im-

pact of COVID-19-related restrictions on hospitalizations

for non-SARS-CoV-2 infections in children in Victoria,

Australia. The overall estimated reduction in the hospitali-

zation rate was almost two-thirds and reductions were ob-

served in all age groups. These findings are consistent with

data from other centres and microbiological notifications

of both hospitalized and non-hospitalized children.5–10

The data are likely to be broadly generalizable to other

high-income settings that imposed similar restrictions in

response to the pandemic and where paediatric health care

is free.

Reductions in hospitalization rates were most evident

for upper and lower respiratory infections (LRI), for which

the hospitalization burden in children is significant.

Globally, LRI hospitalizations among children less than

5 years, attributable to respiratory syncytial virus, were

estimated at 3.2 million (2.7–3.8) in 2015,17 and those

attributable to influenza numbered 870 000 (543 000–

1 415 000) in 2018.18 If the dramatic reduction we

observed in LRI hospitalizations is widely replicated, this

would have a major impact on the global burden of severe

paediatric infections in 2020.

In addition to respiratory infections, gastrointestinal

and viral infections were also markedly reduced; these are

all infections where person-to-person spread (droplet, fae-

cal-oral or aerosol) is necessary for infection. More modest

reductions in hospitalizations were observed for infections

where person-to-person spread is less important than

infection by endogenous flora (such as urinary tract infec-

tions) or where microbial colonization may occur weeks or

months before clinical infection (such as some invasive

bacterial infections). Reductions in hospitalizations were

observed in all age groups but were more marked in chil-

dren less than 10 years of age. This may reflect differing

impacts of pandemic restrictions on both the infection

types and the relative extent to which they impact on

each age group, as well as behavioural factors that differ

with age.

Strengths and limitations of study

Our study has a number of strengths, particularly the

analysis of total population data, which reduces the

potential for selection bias from single centre or incomplete

population data on hospitalization. By comparing hospital-

ization rates in 2020 with those from the preceding 5 years,

we accounted for annual variations in the incidence and se-

verity of seasonal epidemics, such as influenza and respira-

tory syncytial virus (RSV).10 However, given that COVID-

19-related restrictions coincided with Victoria’s winter, the

observed reductions in infection-attributable hospitaliza-

tion may attenuate with non-pandemic seasonal variation

in infection-related hospitalizations. Ongoing surveillance

of the incidence of hospitalizations with childhood infec-

tions will be important as the pandemic unfolds and levels

of restrictions vary.

We included all discharge diagnoses as this is considered

a more robust measure of total infection burden than pri-

mary diagnosis alone14; if the hospitalization record has

more than one diagnosis, the primary reason for admission

may be unclear. To ensure that infection-related hospital-

izations were not overestimated, we also performed a sen-

sitivity analysis using only the primary diagnosis, and the

findings were essentially unchanged. Additionally, in con-

trast to other settings, virological testing was encouraged

and freely available throughout the pandemic in Victoria,

so the incidence of SARS-CoV-2 infections is unlikely to be

biased by limitations in testing availability.

We acknowledge some limitations. First, health-seeking

behaviour will have changed during the pandemic.1,2

Families may have delayed or avoided seeking health care

through fear of exposure to SARS-CoV-2. For example, we

observed a reduction by 17% in hospitalizations for the

category that included urinary tract infections, which are

not typically associated with person-to-person transmis-

sion in children. This may be indicative of a change in

health-seeking behaviour, but we were unable to investi-

gate this directly as non-hospital data were not available. It

is also possible that physicians modified their clinical

threshold for hospitalization with infection during the
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Figure 2 Weekly hospitalization rates for all infection-related causes by age group. The average weekly rate for 2015–19 is plotted in the solid purple

line, with shaded regions indicating the range for 2015–19. The 2020 rate is shown in the dashed green line. Weekly rates are smoothed using the

LOESS method. The vertical dotted blue line indicates 15 March 2020 when restrictions began to be introduced, and the vertical dotted black line indi-

cates 24 March 2020 when schools were first closed. Note the different y-axes for each age group. Source: Victorian Admitted Episodes Dataset13
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Figure 3 Weekly hospitalization rates by seven infection groups. The average weekly rate for 2015–19 is plotted in the purple solid line, with shaded

regions indicating the range for 2015–19. The 2020 rate is shown in the dashed green line. Weekly rates are smoothed using LOESS method. The ver-

tical dotted blue line indicates 15 March 2020 when restrictions began to be introduced, and the verticaldotted black line indicates 24 March 2020

when schools were first closed. Note the different y-axes for each infection group. Weekly hospitalizations for 2020 are shown in green. The greatest

reduction in hospitalizations was seen in the lower respiratory infection group, in which the estimated reduction in hospitalizations was 85%. Source:

Victorian Admitted Episodes Dataset.13
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pandemic, although clinical guidelines regarding hospitali-

zation were unchanged. We restricted our study to

hospitalization data to limit the impact of changed health-

seeking behaviour, as it seems likely that children with se-

vere infection would eventually be hospitalized. Indeed,

lower hospitalization rates were sustained throughout

April to October, suggesting a true reduction in infection.

Furthermore, hospital care is free in Australia and access

or financial concerns are unlikely to have strongly influ-

enced health-seeking behaviour. Overall, it is difficult to

disentangle changed health-care-seeking from reductions

in pathogen transmission given there is no routine surveil-

lance of the incidence of infectious disease in non-hospital-

ized Victorian children. Whereas mortality data might

provide a more sensitive estimate of changed rates of dis-

ease, they would not be expected to be useful in Australian

paediatric populations where mortality rates are extremely

low. Our observation of marginally increased length of

stay during the pandemic periods may reflect increased se-

verity of disease, but could also reflect changes in staffing,

patient flow and discharge practices rather than changes in

infection severity.

Second, given the observational nature of the study, the

heterogeneity in different stages of pandemic restrictions

and the potential lag between the introduction of restric-

tions and changing hospitalization rates, it was not possi-

ble to quantify the effects of specific pandemic control

measures. Further analyses across different settings could

possibly address this important issue, but is beyond the

scope of this analysis. In addition, the indirect effects of

restrictions, such as reduced air pollution, may have also

affected hospitalization rates and warrants further study.

Last, current population estimates may overestimate the

true population denominator due to dramatic reductions in

immigration in 2020. However, application of the 2019

population denominators continued to show similar reduc-

tions in rates as those observed using our 2020 population

estimates.

In conclusion, these findings underscore the consider-

able indirect effects of the public health responses to the

COVID-19 pandemic on infection-related hospitalizations

in children. Several public health measures were intro-

duced contemporaneously, making it difficult to ascertain

which had the greatest impact. Individual-level measures

could be readily implemented after the pandemic, such as

attention to cough etiquette and hand hygiene, and sup-

porting parents of children with symptomatic infection

to exclude them from school or day care. In tandem with

population-level interventions, such as increasing immuni-

zation rates for seasonal influenza and reducing air pollu-

tion, these measures could considerably reduce the human

and economic burden of infection-associated hospitaliza-

tions in children.

The data used in this study were from the Victorian

Admitted Episodes Dataset. These data are available

for request from the Victorian Department of Health,

[https://www2.health.vic.gov.au/hospitals-and-health-

services/data-reporting/health-data-standards-systems/

data-collections/vaed].

Supplementary Data

Supplementary data are available at IJE online.

Funding

The WHO Collaborating Centre for Reference and Research on

Influenza is supported by the Australian Government Department of

Health. J.E.M. is supported by the DHB Foundation. D.P.B. is sup-

ported by the National Health and Medical Research Council,

Australia. No specific funding was received for this study.

Acknowledgements
We thank Arseniy Khvorov for advice on R scripts.

Author Contributions

I.M.F.T., J.E.M., S.L.R., D.P.B. and S.G.S. designed the study. Data

were collected before the study. I.M.F.T. did the statistical analysis

and S.G.S. reviewed. I.M.F.T., J.E.M., D.P.B. and S.G.S. interpreted

the data. I.M.F.T., D.P.B. and S.G.S. drafted the manuscript.

I.M.F.T., J.E.M., S.L.R., D.P.B. and S.G.S. critically revised the

manuscript for intellectual content.

Conflict of Interest

None declared.

References

1. Jeffery MM, D’Onofrio G, Paek H et al. Trends in emergency de-

partment visits and hospital admissions in health care systems in

5 states in the first months of the COVID-19 pandemic in the US.

JAMA Intern Med 2020;180:1328–33.

2. Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F,

Trobia G. Delayed access or provision of care in Italy resulting

from fear of COVID-19. Lancet Child Adolesc Health 2020;4:

e10–11.

3. Mossong J, Hens N, Jit M et al. Social contacts and mixing pat-

terns relevant to the spread of infectious diseases. PLoS Med

2008;5:e74.

4. Global, regional, and national incidence, prevalence, and years

lived with disability for 354 diseases and injuries for 195 coun-

tries and territories, 1990-2017: a systematic analysis for the

Global Burden of Disease Study 2017. Lancet 2018;392:

1789–858.

8 International Journal of Epidemiology, 2021, Vol. 00, No. 00

https://www2.health.vic.gov.au/hospitals-and-health-services/data-reporting/health-data-standards-systems/data-collections/vaed]
https://www2.health.vic.gov.au/hospitals-and-health-services/data-reporting/health-data-standards-systems/data-collections/vaed]
https://www2.health.vic.gov.au/hospitals-and-health-services/data-reporting/health-data-standards-systems/data-collections/vaed]
https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyab101#supplementary-data


5. Isba R, Edge R, Auerbach M et al. COVID-19: transatlantic

declines in pediatric emergency admissions. Pediatr Emerg Care

2020;36:551–53.

6. Angoulvant F, Ouldali N, Yang DD et al. COVID-19 pandemic:

Impact caused by school closure and national lockdown on pedi-

atric visits and admissions for viral and non-viral infections, a

time series analysis. Clin Infect Dis 2021;72:319–22.

7. Isba R, Edge R, Jenner R, Broughton E, Francis N, Butler J.

Where have all the children gone? Decreases in paediatric emer-

gency department attendances at the start of the COVID-19 pan-

demic of 2020. Arch Dis Child 2020;105:704.

8. Dann L, Fitzsimons J, Gorman KM, Hourihane J, Okafor I.

Disappearing act: COVID-19 and paediatric emergency depart-

ment attendances. Arch Dis Child 2020;105:810.

9. Kishimoto K, Bun S, Shin J-h et al. Early impact of school closure

and social distancing for COVID-19 on the number of inpatients

with childhood non-COVID-19 acute infections in Japan. Eur J

Pediatr 2021, Mar 31. doi: 10.1007/s00431-021-04043-w.

Online ahead of print.

10. Yeoh DK, Foley DA, Minney-Smith CA et al. The impact of

COVID-19 public health measures on detections of influenza

and respiratory syncytial virus in children during the 2020

Australian winter. Clin Infect Dis 2020;Sep 28. ciaa1475.

11. Gill PJ, Goldacre MJ, Mant D et al. Increase in emergency admis-

sions to hospital for children aged under 15 in England, 1999-

2010: national database analysis. Arch Dis Child 2013;98:328–34.

12. COVID-19 National Incident Room Surveillance Team. COVID-19

Australia: Epidemiology Report 26: Fortnightly reporting period

ending 27 September 2020. Commun Dis Intell 2020;44.

13. Department of Health and Human Services, State Government

of Victoria, Australia. Victorian Admitted Episodes Dataset

(VAED) Manual, 2020. https://www2.health.vic.gov.au/hospi

tals-and-health-services/data-reporting/health-data-standards-

systems/data-collections/vaed (24 September 2020, date last

accessed).

14. Miller JE, Hammond GC, Strunk T et al. Association of gesta-

tional age and growth measures at birth with infection-related

admissions to hospital throughout childhood: a population-

based, data-linkage study from Western Australia. Lancet Infect

Dis 2016;16:952–61.

15. Australian Bureau of Statistics. National, State and Territory

Population. 2020. https://www.abs.gov.au/statistics/people/pop

ulation/national-state-and-territory-population/latest-release#

data-download (25 September 2020, date last accessed).

16. RStudio Team. RStudio: Integrated Development for R. Version

3.6.1. Boston, MA:, RStudio, 2016.

17. Shi T, McAllister DA, O’Brien KL et al. Global, regional, and na-

tional disease burden estimates of acute lower respiratory infec-

tions due to respiratory syncytial virus in young children in

2015: a systematic review and modelling study. Lancet 2017;

390:946–58.

18. Wang X, Li Y, O’Brien KL et al. Global burden of respiratory

infections associated with seasonal influenza in children under

5 years in 2018: a systematic review and modelling study. Lancet

Glob Health 2020;8:e497–510.

19. Department of Health and Human Services, State Government

of Victoria, Australia. Victorian Coronavirus (COVID-19)

Data. 2020. https://www.dhhs.vic.gov.au/victorian-coronavi

rus-covid-19-data (24 November 2020, date last accessed).

20. Hale T, Webster S, Petherick A, Phillips T, Kira B. Oxford

COVID-19 Government Response Tracker, Blavatnik School of

Government. 2020. https://www.bsg.ox.ac.uk/research/re

search-projects/coronavirus-government-response-tracker (24

November 2020, date last accessed).

International Journal of Epidemiology, 2021, Vol. 00, No. 00 9

https://www2.health.vic.gov.au/hospitals-and-health-services/data-reporting/health-data-standards-systems/data-collections/vaed 
https://www2.health.vic.gov.au/hospitals-and-health-services/data-reporting/health-data-standards-systems/data-collections/vaed 
https://www2.health.vic.gov.au/hospitals-and-health-services/data-reporting/health-data-standards-systems/data-collections/vaed 
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release#data-download
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release#data-download
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release#data-download
https://www.dhhs.vic.gov.au/victorian-coronavirus-covid-19-data 
https://www.dhhs.vic.gov.au/victorian-coronavirus-covid-19-data 
https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker 
https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker 

	tblfn1



