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Title: The community-level burden of acute diarrhoeal illness in the first 2 years of life in 

Brisbane, Australia: a birth cohort study 

 

ABSTRACT 

Aim 

This study sought to describe the burden of acute diarrhoeal illness (ADI) in an Australian 

subtropical urban setting following rotavirus vaccine introduction and to investigate the 

associations between child/family characteristics and ADI. 

 

Methods 

Parents of 154 children from the Observational Research in Childhood Infectious Diseases 

birth cohort provided daily symptom and healthcare data until the age of 2 years. 

 

Results 

The incidence rate of ADI was 1.07 per child-year (95% confidence interval 0.94–1.21). The 

median length of episode duration was 3 days (25th–75th percentiles 1–6). The incidence rate 

was significantly higher in the first month of life and between 6–17 months of age compared 

with 18–23 months, also for children with siblings and in formal childcare. Overall, 49% of 

ADI episodes led to healthcare visits. 

 

Conclusions 

Despite a successful rotavirus vaccine program, ADI still results in a substantial disease burden 

affecting young Australian children and their families. 
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BRIEF POINTS 

What is already known on this topic: 

• acute diarrhoea is a major cause of child morbidity and mortality globally, 

• despite the introduction of rotavirus vaccines, acute diarrhoea in young children 

remains an important public health problem in Australia, 

• the burden of acute diarrhoea managed at the community-level is not well understood. 

 

What this paper adds: 

• the incidence rate of acute diarrhoeal illness (ADI) in Australian child in the first 2 

years of life was 1.07 episodes per child-year (95% confidence interval 0.94–1.21), 

• approximately half the ADI episodes resulted in a visit to a healthcare practitioner, and 

8% to a hospital emergency department, 

• incidence of ADI peaked around 12 months of age and was higher for children with 

siblings and in formal childcare. 
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INTRODUCTION 

Acute diarrhoeal illness (ADI) is a major cause of child morbidity and mortality globally.1 

While rotavirus remains the most important aetiological agent of severe paediatric ADI, 

especially in the first 2 years of life, countries that have introduced rotavirus vaccines have 

witnessed a dramatic decline in both rotavirus and all-cause ADI hospitalisations and 

emergency department (ED) visits.2, 3 In Australia, rotavirus vaccines were introduced into the 

national immunisation program in 2007 and a rapid reduction in hospital presentation for ADI 

in children under 5 years of age followed.4 Over the next 5 years the vaccine program was 

estimated to have resulted in a decrease in gastroenteritis or rotavirus-coded hospitalisations 

by 55%, ED presentations by 10%, and general practitioner (GP) consultations by 18%.5 

 

Despite the success of rotavirus vaccines, ADI remains an important public health problem in 

Australia where children under 5 years of age still have the highest rates of illness and 

healthcare utilisation for their symptoms.6 The burden of ADI managed solely within the 

community is challenging to quantify,7 and is typically estimated or inferred from surveys such 

as the Australian National Gastroenteritis Survey (NGS), most recently conducted in 2008.6 

The NGS reported 1.58 acute gastroenteritis episodes per child under 5 years of age per year.6 

However, cross-sectional and retrospective surveys, such as the NGS that have a 4 week recall 

period, are vulnerable to recall error.8 Accurate evaluation of future public health interventions 

for infectious causes of ADI, such as novel vaccines or additional infection control strategies 

in high-risk settings, require better community-level disease estimates. 

 

The aim of this study was to describe the incidence and burden of ADI at the Australian 

community-level in this high-risk age group in the rotavirus vaccine era using data from a 

prospective community-based Australian birth cohort, the Observational Research in 

Childhood Infectious Diseases (ORChID) study. Secondarily, we investigated the associations 

between child/family characteristics and ADI, and between ADI and healthcare use. 

 

METHODS 

The ORChID study was a prospective birth cohort study of healthy children born at term and 

conducted in subtropical Brisbane, Queensland, Australia, between September 2010 and 

October 2014. ORChID focussed on respiratory and gastrointestinal illness episodes in the first 

2 years of life.9 Researchers recruited women antenatally in 2 metropolitan hospitals and 

followed the children from birth until their second birthday. The Children’s Health Queensland 
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(HREC/10/QRCH/16), the Royal Brisbane and Women’s Hospital (HREC/10/QRBW/125) 

and The University of Queensland (2010000820/HREC/10/QRCH/16) Human Research Ethics 

Committees approved the study, which was registered on clinicaltrials.gov (NCT01304914). 

Ethical clearance was granted by Griffith University (2020/197) for this study. 

 

Parents recorded the number of loose stools in a daily symptom diary. A separate impact diary 

was completed for each ADI. Written instructions provided to parents defined episodes as 

beginning on the first day there were 3 or more loose stools and finishing when stools returned 

to their usual consistency. Parents recorded the number of consultations with their GP and 

ED/hospital visits for each illness episode, the time spent on seeking healthcare for the child’s 

illness, and the total time spent caring for their ill child during the episode. Data from symptom 

diaries and impact diaries were linked using participant identifier and date. Symptom diary 

entries without a linked impact diary record were excluded from the analysis of healthcare use. 

 

The definition of ADI was based on an adaptation of the World Health Organization (WHO) 

definition for diarrhoea. An ADI episode required 3 or more loose (liquid or looser than normal) 

stools within a 24-hour period and included a refractory period of 3 days with no loose stools. 

 

Child and family characteristics were collected at baseline; breastfeeding, childcare 

arrangements, and presence of other children in the household were collected progressively. 

Childcare was categorised as formal (defined as regulated care outside the child’s home) or 

informal (non-regulated care provided by family or friends). The child was considered as 

exclusively breastfed from birth until the introduction of milk formula or solid food. 

Vaccination information was extracted from the national, population-based Australian 

Immunisation Register at study completion. 

 

Child/family characteristics and symptom-diary data were presented descriptively. Time to 

first, second, and third ADI episodes were calculated using life tables. The incidence rate of 

ADI was calculated using Poisson regression, with exposure time including the first day of 

each ADI episode but excluding all other episode-days and the refractory period. The 

associations between child/family characteristics and ADI incidence rate were assessed using 

univariable and multivariable Poisson regression models (with the model offset by the natural 

logarithm of exposure time). Age, childcare, presence of other child in household, and season 

of observation were treated as time-varying variables. All multivariable models were adjusted 
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for the same set of variables, which were identified by stepwise backward elimination of 

covariables at p≥0.05, and interactions explored if the change in effect exceeded 10%. 

Identified variables (age group, presence of other child in household, and childcare 

arrangement) were confirmed using forward-selection. Effect estimates were reported as 

incidence rate ratios with 95% confidence intervals (CIs). Differences in episode duration by 

child/family characteristics were explored with Wilcoxon rank-sum tests. Stata statistical 

software v16 (Stata Corporation, College Station, TX, USA) was used for all analyses. P-values 

at <0.05 were considered statistically significant. 

 

RESULTS 

There were 87,641 daily observations returned by the parents of the participating 154 singleton 

children from the day of birth until the second birthdays (78% of possible days; Supplementary 

Figure 1). Three-quarters (n=117) of the children were followed for at least 12 months, and 

61% (n=94) returned symptom diaries until the end of the study period (Supplementary Figure 

2). In terms of their rotavirus vaccine status, of the 131 children remaining in the study at 8 

months of age, 123 (94%) had received all 3 RotaTeq (Seqirus, Victoria) vaccine doses. The 

majority of participating families had above-median gross household incomes,10 and the 

mothers’ level of highest educational attainment was generally higher than the 2010 

Queensland levels.11 Almost all children were introduced to food other than breastmilk by the 

age of 6 months, and almost half (44%) attended formal childcare by their first birthday 

(Supplementary Table 1). 

 

The daily symptom diaries contained 2,080 (2.4%) reports of days with any loose stool, 

including 833 (1.0%) days with 3 or more loose stools (Table 1). The average daily number of 

loose stools was approximately twice as great in the first month of life than between the ages 

of 3 and 6 months, although the daily probability of any loose stool was similar throughout the 

first 6 months of life (Supplementary Figure 3). Overall, 96 children experienced 253 ADI 

episodes during the ORChID study, with 75% of children experiencing an ADI by their second 

birthday (Supplementary Table 2). The median age at first ADI episode was 10.9 months 

(Supplementary Table 2 and Supplementary Figure 4). 
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Table 1. Descriptive statistics of symptom diary records from the ORChID study (87,641 study-

days, 253 ADI episodes) 

 

  Days 

n (%) 

Symptom diary records Number of loose stools (per day, N= 87,641):  

    1 741 (0.8%) 

    2 506 (0.6%) 

    3 or more 836 (1.0%) 

ADI episodes Total number of days (N=87,641)† 1,431 (1.6%) 

 Duration (N=252)†‡:  

    1 day 64 (25.4%) 

    2 days 43 (17.1%) 

    3 days 27 (10.7%) 

    4 to 5 days 49 (19.4%) 

    6 to 7 days 30 (11.9%) 

    8 to 14 days 24 (9.5%) 

    15 days or longer 15 (6.0%) 

categories of ‘no’ and ‘none’ omitted where applicable; ADI = acute diarrhoeal illness; 

ORChID = Observational Research in Childhood Infectious Diseases; † excluding the 

refractory periods; ‡ one missing duration value (symptom diary ended during an ADI episode); 

 

The overall incidence rate of ADI was 1.07 episodes per child-year (95% CI: 0.94–1.21). The 

minimum rate was 0.41 episodes per child-year during the second month of life, before it rose 

to 1.89 episodes during the eleventh month, and then declined during the second year of life 

(Figure 1). When adjusted for the potentially confounding variables of age, presence of other 

child in household, and childcare arrangement, the incidence rate of ADI episodes was 2.2 

(95% CI: 1.2–4.0) times higher in the first month of life, 1.8 (95% CI: 1.2–2.6) times higher 

between 6–11 months, and 1.6 (95% CI: 1.1–2.4) times higher between 12–17 months of age 

when compared to children between 18 to 23 months of age. The adjusted incidence rate was 

1.3 (95% CI: 1.0–1.7) times higher with other children in the household (when compared to 

those without siblings) and 1.4 (1.0–1.9) times higher for children in formal childcare (when 

compared to children not in any childcare) (Table 2). 
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Figure 1. Incidence rates (including 95% confidence intervals) of acute diarrhoeal illness from 

birth to 2 years of age in the Observational Research in Childhood Infectious Diseases Study. 

One month equals 30.4 days. 
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Table 2. Associations between participant characteristics and ADI incidence in the ORChID study (87,641 study-days, 253 ADI episodes) 

 

 
No. of 

children† 

Exposure 

(child-year) 

Episodes 

(%) 

IR per child-year 

(95% CI) 

IRR 

(crude, 95% CI) 

IRR 

(adj., 95% CI) 

Age group:†       

<1 month 153 12.4 18 (7.1) 1.45 (0.91–2.30) 1.70 (0.92–3.00) 2.19 (1.18–4.03) 

1 to <3 months 149 23.9 12 (4.7) 0.50 (0.29–0.88) 0.59 (0.28–1.13) 0.75 (0.38–1.51) 

3 to <6 months 142 34.0 29 (11.4) 0.85 (0.59–1.23) 1.00 (0.60–1.63) 1.25 (0.74–2.12) 

6 to <12 months 135 60.6 79 (31.2) 1.30 (1.05–1.62) 1.53 (1.04–2.26) 1.77 (1.20–2.62) 

12 to <18 months 117 54.4 71 (28.1) 1.30 (1.03–1.65) 1.53 (1.03–2.28) 1.61 (1.10–2.35) 

18 to ≤24 months 109 51.5 44 (17.4) 0.85 (0.64–1.15) ref. ref. 

Sex of child:       

male 74 106.8 110 (43.5) 1.03 (0.85–1.24) ref. ref. 

female 80 130.1 143 (56.5) 1.10 (0.93–1.29) 1.07 (0.83–1.38) 1.07 (0.84–1.38) 

Delivery method:       

vaginal 105 159.1 179 (70.8) 1.12 (0.97–1.30) ref. ref. 

caesarean 49 77.8 74 (29.2) 0.95 (0.76–1.20) 0.85 (0.64–1.12) 0.88 (0.67–1.16) 

Other child in household†:     

no 102 153.7 151 (59.7) 0.98 (0.84–1.15) ref. ref. 

yes 75 82.9 102 (40.3) 1.23 (1.01–1.49) 1.25 (0.96–1.62) 1.31 (1.02–1.69) 

Season of birth:       
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spring 43 65.7 56 (22.1) 0.85 (0.66–1.11) 0.77 (0.53–1.11) 0.76 (0.54–1.09) 

summer 42 65.3 88 (34.8) 1.35 (1.09–1.66) 1.22 (0.88–1.69) 1.19 (0.87–1.63) 

autumn 26 41.6 38 (15.0) 0.91 (0.67–1.26) 0.83 (0.54–1.25) 0.86 (0.58–1.28) 

winter 43 64.4 71 (28.1) 1.10 (0.87–1.39) ref. ref. 

Mother’s education:       

no university degree 57 80.4 90 (35.6) 1.12 (0.91–1.38) ref. ref. 

university degree 96 155.9 163 (64.4) 1.05 (0.90–1.22) 0.93 (0.72–1.22) 0.96 (0.74–1.24) 

Exclusive breastfeeding‡:       

≥4 months 78 132.1 143 (58.8) 1.08 (0.92–1.28) ref. ref. 

<4 months 59 98.1 100 (41.2) 1.02 (0.84–1.24) 0.94 (0.72–1.23) 0.94 (0.73–1.22) 

Childcare arrangement†§:       

none 153 121.6 115 (45.4) 0.95 (0.79–1.14) ref. ref. 

informal 47 33.4 35 (13.8) 1.05 (0.75–1.46) 1.11 (0.74–1.63) 1.07 (0.71–1.61) 

formal 90 81.6 103 (40.7) 1.26 (1.04–1.53) 1.33 (1.01–1.76) 1.39 (1.00–1.94) 

Season of observation†:       

spring 143† 59.6 69 (27.3) 1.16 (0.92–1.47) ref. ref. 

summer 142† 58.2 67 (26.5) 1.15 (0.91–1.46) 0.99 (0.70–1.41) 0.99 (0.70–1.38) 

autumn 138† 59.5 64 (25.3) 1.08 (0.84–1.38) 0.93 (0.65–1.32) 0.92 (0.66–1.30) 

winter 139† 59.7 53 (20.9) 0.89 (0.68–1.16) 0.77 (0.53–1.11) 0.74 (0.52–1.06) 
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ADI = acute diarrhoeal illness; adj. = adjusted for age group, number of children at home, and childcare arrangement; CI = confidence 

interval; IR = incidence rate; IRR = incidence rate ratio; ORChID = Observational Research in Childhood Infectious Diseases; ref. = 

reference category; † the same child can appear in multiple categories when these are time varying (eg. a single child may contribute 

observations in multiple age, sibling, childcare and season categories); ‡ missing data from 17 subjects; § formal childcare = regulated 

care outside the child’s home; informal childcare = non-regulated care provided by family or friends; bold indicates statistical 

significance (Poisson regression, Wald test); exposure-time was 86,466 days as it excluded all ADI days other than the first days of 

episodes; 1 month equals 30.4 days; 
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Episodes had a median length of 3 days (25th–75th percentiles: 1–6). The median episode length 

was significantly longer (4.5 days) in the first month of life than between 18 and 23 months of 

age (3.0 days; p=0.04), and for children born in the Southern Hemisphere autumn season 

between March and May (5.0 days) compared to the summer months of December to February 

(3.0 days, p=0.04) (Supplementary Table 3 and Supplementary Figure 5). 

 

Of the 253 ADI episodes reported in symptom diaries during ORChID, 89% (n=226) had a 

matching entry in the illness impact diary. Of ADI episodes with impact diaries, 49% resulted 

in formal healthcare use: 44% required at least one GP consultation, 8% resulted in an ED visit 

without hospital admission, and 3% led to a hospital admission (Table 3). The rate of formal 

healthcare use ranged from 0% in the second month of life (i.e. 1 month of age) to 67% in the 

eighth month of life (i.e. 7 months of age) (Supplementary Figure 6). Antibiotic medication 

was prescribed in 15% (31/211) of ADI episodes. When considering episode duration, 

healthcare use was lowest for episodes lasting 1 to 3 days and highest for episodes of 8 to 14 

days duration, and carer-time was higher at longer episode durations (Table 3). 

 

Table 3. Associations between ADI episode/duration and healthcare utilization in the ORChID 

study 

 

 N Utilisation† Carer time 

  Any GP GP only ED‡ H (hours)§ 

Episodes 226 110 (49) 100 (44) 84 (37) 19 (8) 7 (3) 10 (3.3–24) 

Duration:        

1–3 days 120 48 (40) 42 (35) 36 (30) 9 (8) 3 (2) 7 (3–17) 

4–7 days 75 42 (56) 39 (52) 34 (45) 5 (7) 3 (4) 12 (3–28) 

8–14 days 21 14 (67) 13 (62) 10 (48) 4 (19) 0 (0) 24 (10–53) 

≥15 days 10 6 (60) 6 (60) 4 (10) 1 (10) 1 (10) 38 (31–105) 

Age¶:        

<1 month 9 5 (56) 4 (44) 2 (22) 1 (11) 2 (22) 9 (5–43) 

1–2 months 8 2 (25) 2 (25) 2 (25) 0 (0) 0 (0) 8 (4–8) 

3–5 months 23 8 (35) 7 (30) 6 (26) 2 (9) 0 (0) 3 (1–8) 

6–11 months 75 43 (57) 39 (51) 28 (37) 11 (14) 4 (5) 15 (6–31) 

12–17 months 68 34 (49) 31 (45) 29 (42) 4 (6) 1 (1) 6 (3–22) 
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18–23 months 41 18 (44) 17 (41) 17 (41) 1 (2) 0 (0) 16 (6–26) 

ADI = acute diarrhoeal illness; ED = emergency department; GP = general practitioner; H 

= hospital; ORChID = Observational Research in Childhood Infectious Diseases; frequency 

and row proportion (%) shown unless noted otherwise; † not mutually exclusive as participants 

could have more than one healthcare encounter in different settings; ‡ no associated 

hospitalisation (discharged home); § median (25th–75th percentiles) shown; ¶ 1 month equals 

30.4 days;  

 

DISCUSSION 

Despite 94% of participants being fully vaccinated against rotavirus, this community-based 

birth cohort of healthy Australian children born between 2010 and 2012 still averaged more 

than one ADI episode per year, with symptoms present for a median of 3 days per episode. 

Incidence peaked in the first month and again in the eleventh month of life (i.e. 10 months of 

age). Almost half the ADI cases were seen by healthcare professionals, but only 3% led to 

hospitalisation. 

 

ADI incidence was associated with having siblings and with formal childcare attendance, both 

of which are recognised risk factors.12, 13 The relative peak in ADI incidence rate and the longer 

median episode duration in the first month of life was unexpected since ADI is believed to be 

uncommon in healthy newborns.14 Our data show that this peak was driven by the relatively 

higher daily number of loose stools reported in the first month of life and did not result in 

above-average healthcare utilisation. Given that healthy, thriving breast-fed infants can 

produce a relatively high number of liquid stools in their first weeks of life,15 this peak appears 

to be from over-reporting of normal newborn stools leading to a misclassification of ADI 

episodes.16 This highlights the difficulties of defining ADI in this age group where frequent 

loose stools can have a low positive predictive value for an underlying disorder and may result 

from several different causes.17 Future analyses considering the alignment between ADI and 

pathogen detection are planned for this cohort to determine whether the peak in ADI episodes 

in the first month of life was associated with recognised enteric pathogens. Children born 

during the autumn months (March to May) had similar ADI incidence rates to those born during 

the winter months but had significantly longer disease episodes. This was also an unexpected 

finding as the season of observation was not associated with the incidence rate or duration 
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during ORChID (unlike evidence from temperate Australia where disease peaks occurred 

during winter and spring, and was attributed previously to rotavirus).4 

 

For Australian children aged 0 to 4 years, the NGS 2001–2002, which was conducted in the 

pre-rotavirus vaccine era, found that 17% of diarrhoea cases were presented to a ‘medical 

person’.18 The proportion of healthcare-seeking was considerably higher during the ORChID 

study (49%), a difference most likely due to the younger age of ORChID children and the 

variability in data quality.19 Other studies conducted before the introduction of rotavirus 

vaccination in Australia and the United Kingdom found the ratio of ADI-related GP 

consultations to hospital admissions ranged from 6:1 to 15:1 in the <5 years age group;20, 21 this 

ratio was 12:1 during the ORChID study. The length of episode duration was positively 

correlated with healthcare use and is consistent with the results of the NGS 2001–200222 and a 

more recent Australian cross-sectional survey.23 

 

Illness incidence rates depend on the disease definition used.6 When compared to five other 

published definitions applicable to small children, the WHO definition (with a refractory period 

of 1 day) provided a mid-range estimate of incidence when applied to the ORChID cohort.24 

The refractory period was increased to 3 days for this study (an arbitrary decision based on 

clinical judgement) and resulted in a somewhat lower incidence rate but did not influence the 

overall findings of the study. 

 

Features of the ORChID study included progressive recruitment over a 2-year period and good 

retention and compliance rates with symptom and illness impact diaries, when one considers 

the intensive sampling undertaken on each child until their second birthday. The daily 

recording of symptoms prospectively reduced the potential impact of bias associated with 

retrospective or cross-sectional studies. However, the ORChID study was limited by the self-

reported nature of the data collection and by using a daily symptom diary (which implies a 

period from midnight to midnight each day), where it was possible to distribute three or more 

loose stools that occurred over 24 hours over two consecutive days, resulting in a slight 

underestimation of ADI burden. Although the data were collected from 2010–2014, the 

epidemiology of ADI in this age group during the last decade has not changed significantly.  

The initial decline in rotavirus-associated diarrhoea after the vaccine was introduced into the 

Australian infant immunisation program in 2007 has been followed by biennial fluctuations in 

rotavirus notifications, with the vaccine maintaining its overall effectiveness in younger 
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children. Thus, the results are still likely to have good external validity.4, 5, 25 Other limitations 

were the aforementioned challenge of defining diarrhoea in the very young, and reduced 

generalisability for the more diverse Australian population when considering mother’s 

education, household size, family income levels, and early use of formal childcare facilities. 

 

The rotavirus vaccination program has been a success in Australia, as it has reduced ADI 

morbidity and the associated costs.4, 5, 25 However, other causes remain, and so ADI still results 

in a substantial disease burden affecting young Australian children and their families. Our 

estimates in the first 2 years of life of the diarrhoea-related burden in the rotavirus vaccine era 

will support further research into the other pathogens causing ADI in young children to identify 

where additional prevention strategies are needed. 
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Supplementary Figure 1. ORChID participant, symptom- and impact-diary data flowcharts. † 

day of birth is day zero, the first full day of life is day 1, and so on. Day 730 was study child’s 

the last day in the study. 

  

Unit of analysis: 

impact-diary 

d (ill ) 

165 singleton infants enrolled 

11 excluded: 

 1 born at <36 weeks of gestation 
 10 withdrew without providing 

symptom observations 

loose stool observations over 

88 032 days 

391 observations excluded (day 

numbers >730†) 

87,641 days of observations 

1,052 episodes excluded (linked to 

non ADI episodes) 

impact-diary entries for 1,278 

illness episodes 

154 followed up 

226 impact-diary entries 

linked to ADI episodes 

Unit of analysis: 

child 

Unit of analysis: 

symptom-diary 

d 
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Supplementary Figure 2: Proportion of children contributing daily symptom observations over 

time in the ORChID study 
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Supplementary Figure 3. Daily loose stool observations in the first 6 months of life in the 

ORChID study. Values on horizontal axes represent age (in months) at the start of each month. 

One month equals 30.4 days 
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Supplementary Figure 4. The cumulative failure of the first, second and third ADI episodes 

over time during the ORChID study. Observation series with missing data for a consecutive 

period of ≤30 days were imputed assuming no acute diarrhoeal illness episode 

 

  



Page 23 of 29 

 
Supplementary Figure 5. Box plot of ADI episode lengths (excluding refractory periods) by 

age during the ORChID study. Median and 25th–75th percentiles shown. Values on horizontal 

axis represent age (in months) at the start of each month. One month equals 30.4 days 
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Supplementary Figure 6. Proportion of ADI episodes with any healthcare utilisation by age 

during the ORChID study. Observed value and 95% binomial confidence intervals shown. 

Values on horizontal axis represent age (in months) at the start of each month. One month 

equals 30.4 days 
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Supplementary Table 1. Characteristics of children and families enrolled in the ORChID study 

(N=154) 

 

 n (%) 

Sex of child: female 80 (52) 

Gestation:  

36–38 weeks 35 (23) 

39–42 weeks 119 (77) 

Delivery: vaginal 105 (68) 

First-born child 100 (65) 

Season of birth:  

spring 43 (28) 

summer 42 (27) 

fall 26 (17) 

winter 43 (28) 

Rotavirus vaccination status (at 8 months of age; n=131†) 

not received 3 (2) 

one dose received 2 (1) 

two doses received 3 (2) 

three doses received 123 (94) 

Mother’s education (N=153):  

secondary school 19 (12) 

diploma or certificate 38 (25) 

university degree 96 (63) 

Household income (N=151):  

lowest to first quartile 0 (0) 

first quartile to median 17 (11) 

median to third quartile 51 (34) 

third quartile to highest 83 (55) 

Exclusive breastfeeding:  

at birth (N=154) 147 (95) 

at 3 months of age (N=142) 97 (68) 

at 6 months of age (N=133) 5 (4) 
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Childcare (formal‡):  

at 6 months of age (N=133) 17 (13) 

at 12 months of age (N=115) 51 (44) 

at 18 months of age (N=108) 69 (64) 

at 24 months of age (N=94) 63 (67) 

† the pentavalent human-bovine reassortant vaccine (RotaTeq; 

Commonwealth Serum Laboratories/Merck and Co Inc) was Queensland’s 

publicly funded rotavirus vaccine during ORChID and administered in a 

three-dose schedule at 6 weeks, 4 and 6 months of age, with the upper age 

limit for the third dose being 32 weeks; ‡ formal childcare = regulated care 

outside the child’s home; parents were defined as all primary carers within 

the family unit; 
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Supplementary Table 2. Age at first/second/third ADI episodes, and percentage of children who had one/two/three ADI episodes at 6 monthly 

intervals, during the ORChID study 

 

 Age (months) at ADI episodes Percentage of ADI episodes 

 
minimum 10th 

percentile 
25th 

percentile 
50th 

percentile 
75th 

percentile 6 months 12 months 18 months 24 months 

ADI episodes:          
first 0.0† 1.9 6.6 10.9 22.8 25% 53% 69% 75% 
second 0.2 7.7 11.7 - - 8% 24% 38% 42% 
third 0.5 11.6 21.4 - - 4% 12% 20% 27% 

ADI = acute diarrhoeal illness; † the first ADI was recorded on the first day of life; 
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Supplementary Table 3. ADI episode duration by personal/family characteristics during the 

ORChID study 

 

 No. of 
ADI 

ADI episode length (days) 
p-value 

 25th pctl 50th pctl 75th pctl 95th pctl 
Age group:       

<1 month 18 3.0 4.5 24.0 136.0 0.043 
1–2 months 12 1.0 3.0 13.0 44.0 0.99 
3–5 months 28 2.0 3.0 7.0 12.0 0.66 
6–11 months 79 1.0 3.0 6.0 16.0 0.68 
12–17 months 71 1.0 3.0 5.0 10.0 0.64 
18–23 months 44 1.5 3.0 5.5 10.0 ref. 

Gender:       
male 110 2.0 4.0 7.0 17.0 ref. 
female 143 1.0 3.0 5.0 19.0 0.19 

Delivery:       
vaginal 179 2.0 3.0 6.0 22.0 ref. 
caesarean 74 1.0 3.0 7.0 11.0 0.61 

Other child in household:     
no 151 1.0 3.0 6.0 19.0 ref. 
yes 102 2.0 3.0 6.0 17.0 0.99 

Season of birth:       
spring 56 2.0 3.0 5.5 24.0 0.65 
summer 88 1.0 3.0 6.0 17.0 0.82 
autumn 38 2.0 5.0 7.0 28.0 0.040 
winter 71 1.0 3.0 5.0 12.0 ref. 

Mother's education:       
secondary 18 1.0 2.0 3.0 24.0 ref. TAFE certificate 72 1.0 3.0 5.5 44.0 
university 163 2.0 4.0 6.0 12.0 0.35 

Breastfed exclusive for ≤4 months:     
no 109 2.0 3.0 5.0 24.0 ref. 
yes 143 1.0 3.0 6.0 17.0 0.68 

Childcare:       
none 115 1.0 3.0 6.0 26.0 ref. 
informal 35 1.0 2.0 6.0 9.0 0.53 
formal 103 2.0 3.0 6.0 12.0 0.87 

Season of observation:      
spring 70 1.0 3.0 6.0 24.0 0.70 
summer 67 2.0 4.0 6.0 13.0 0.36 
autumn 64 2.0 3.5 6.0 24.0 0.33 
winter 52 1.0 3.0 5.0 12.0 ref. 

pctl = percentile; 1 month equals 30.4 days; formal childcare = regulated care outside the child’s 
home; ref. = reference category; ADI = acute diarrhoeal illness; bold indicates statistical 
significance (Wilcoxon rank-sum test);  
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