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Abstract

Symptom profiles have previously been identified for infectious intestinal disease (IID)

which distinguish bacterial from viral organisms. However, there is evidence that the sea-

sonality, severity, and duration of IID may differ between children, adults and elderly. A sec-

ondary data analysis was undertaken to explore whether symptom profiles for bacterial and

viral IID vary across different age groups. Data from 844 cases of IID were divided into three

age categories: <16 years, 16–65 years and >65 years. Multivariable logistic regression

modelling was used to compare the significance of different symptoms across the three age

groups. The odds of bacterial IID in children were increased by onset in the summer, diar-

rhoea in the absence of vomiting and fever. These symptoms were also associated with

lower odds of a viral pathogen. In adults, diarrhoea but no vomiting, bloody diarrhoea and

diarrhoea lasting more than 3 days were associated with increased odds of a bacterial

organism, whilst onset in the winter or spring and a loss of appetite were associated with

viral IID. In the elderly, diarrhoea in the absence of vomiting and diarrhoea lasting more than

3 days were associated with higher odds of bacterial IID and lower odds of a viral cause.

Only diarrhoea in the absence of vomiting emerged as a key symptom across all three age

groups. Variation in symptom profiles by age has implications for clinicians, public health

specialists and epidemiologists who use symptoms to guide presumptive diagnoses in the

absence of microbiological confirmation.

Introduction

Infectious intestinal disease (IID) is characterised by the syndrome of diarrhoea and vomiting,

in the absence of a known non-infectious cause [1]. Microbiological testing is key to providing

a definitive diagnosis and yet laboratory tests identify a causative organism in less than half of

samples [1, 2]. Factors such as sample volume, the age and sex of the patient and the timing of

the sample all affect the likelihood of identifying an organism [1, 3]. Prior to the widespread

availability of laboratory testing, symptoms were used to distinguish between bacterial and
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viral IID outbreaks [4–6]. These included the diarrhoea-to-vomiting ratio, fever-to-vomiting

ratio, and the average duration of illness. The most notable of these, the Kaplan criteria, has

subsequently been re-assessed alongside diagnostic testing and was found to be highly specific

and moderately sensitive at detecting norovirus outbreaks [7]. Analysis of symptoms from a

large community cohort study of IID also demonstrated that symptoms differ between bacte-

rial and viral organisms and that symptoms may be used to dissociate bacterial and viral causes

of IID in the absence of microbiological confirmation [8]. The use of IID symptoms to distin-

guish between organisms has particular relevance to syndromic surveillance systems, many of

which use the broad syndrome of diarrhoea and vomiting to monitor and detect seasonal

peaks of IID [9, 10]. Being able to distinguish between bacterial and viral IID based on symp-

toms alone could enhance syndromic surveillance systems and improve the detection and

monitoring of these infections.

However, it should be considered whether the symptoms of IID vary with age. The severity

of norovirus is known to alter across age groups, with the very young and elderly more likely

to experience severe norovirus disease and require hospitalisation [11, 12]. Young children

and the elderly are also more likely to experience prolonged diarrhoea with norovirus infec-

tion, and prolonged viral shedding [13–16]. Rotavirus infection, prior to vaccination, was

more severe amongst young children, with older children and adults typically experiencing

milder or asymptomatic infection [17]. However, adults may still be hospitalised with rotavirus

infection, especially older adults and the immunosuppressed [18]. There is also evidence that

the seasonality of infections may vary between children and adults, with some studies finding

that cases of rotavirus and norovirus in adults occurred later in the season than cases in chil-

dren [19, 20]. This study uses data from the Second Study of Infectious Intestinal Disease in

the Community to explore whether symptom profiles for bacterial and viral IID vary across

age groups.

Methods

Data sources

Data were used from the Second Study of Infectious Intestinal Disease in the Community

(IID2 Study), which is described in detail elsewhere [1, 21]. For this analysis, data were

included from the two main components of the IID2 study: the General Practice (GP) presen-

tation study, which was a 12 month prospective study of people consulting a GP with symp-

toms of IID; and the prospective population-based cohort study, which involved weekly follow

up of healthy volunteers in the community to identify any symptoms of IID. The case defini-

tion for IID was loose stools or clinically significant vomiting lasting less than 2 weeks, in the

absence of a known non-infectious cause. Both studies utilised symptom questionnaires and

stool sample testing of symptomatic people who met the case definition. Cases were included

in this analysis if they had completed a symptom questionnaire and submitted a stool sample.

Cases with negative stool samples, where no pathogen was identified, were excluded. Data

from dual and triple infections were included multiple times; once for each organism identi-

fied, as the primary cause of symptoms could not be determined. All data were fully anon-

ymised prior to inclusion in this study.

The IID2 Study received a favourable ethics opinion from the North West Research Ethics

Committee (07/MRE08/5), and 37 NHS Research Management and Governance organisations

for the 88 included General Practices approved the study. All participants of the IID2 Study

provided written informed consent, including for the use of their information, suitably anon-

ymised, for future research. All data from the IID2 Study were fully anonymised prior to inclu-

sion in this study.
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Data analysis

Cases were stratified by age and divided into three categories; children under 16 years, adults

aged 16–65 years, and elderly adults aged over 65 years. The outcome variable was the presence

of a bacterial or viral organism in the stool sample. The number of protozoal infections were

too few to allow separate analysis, but these infections were included in the comparison group

for both bacterial and viral models. The explanatory variables were based on the symptoms

outlined in the IID2 study symptom questionnaire, as well as the date of symptom onset

(Table 1). Descriptive statistics were used to examine the proportion of reported symptoms in

each age group for both bacterial and viral IID, and medians and interquartile ranges (IQR)

were used to investigate differences in the duration of symptoms. Time trends were plotted to

explore differences in seasonality based on age and cause. Multivariable logistic regression

modelling was used to compare the significance of different symptoms across the three age

groups. Continuous data were categorised prior to inclusion in the regression models

(Table 1).

Statistical analysis was undertaken in R 4.0.4 [22]. Odds ratios (OR) were calculated using

binomial backward stepwise regression and 95% confidence intervals (CI) were calculated

around each estimate. Models were selected based on the Akaike information criterion (AIC).

Phi coefficients were used to identify any significant correlations between the explanatory vari-

ables which might lead to mathematical problems with model fitting and variance inflation

factors (VIF) were used to check the models for multicollinearity.

Results

There was a total of 844 cases which met the case definition and inclusion criteria for this anal-

ysis. Cases ranged in age from 0 to 91 years. Approximately 35% of cases were children aged

16 or under, 46% were adults aged 16–65 years and 18% were elderly adults aged over 65 years.

Table 1. Explanatory variables included in the analysis and their coding.

Explanatory variables Coding

Symptoms from IID2 questionnaire a

Diarrhoea days >3 days = 1 < = 3 days = 0

Bloody diarrhoea Yes = 1 No = 0

Vomiting days >3 days = 1 < = 3 days = 0

Nausea Yes = 1 No = 0

Nausea days >3 days = 1 < = 3 days = 0

Abdominal pain Yes = 1 No = 0

Loss of appetite Yes = 1 No = 0

Fever Yes = 1 No = 0

Headache Yes = 1 No = 0

Cough/nose/throat Yes = 1 No = 0

Combined symptom variables

Diarrhoea but no vomiting Yes = 1 No = 0

Vomiting but no diarrhoea Yes = 1 No = 0

Additional variables

Date of onset b Autumn(0), Winter(1), Spring(2), Summer(3) c

a ‘Not sure’ responses from the original questionnaires were left blank and treated as missing data
b Coded as a factor for analysis
c Seasons defined by meteorological calendar

https://doi.org/10.1371/journal.pone.0269676.t001
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Over 80% of cases in children were caused by viruses compared to 62% in people aged 16–65

years and 60% of cases aged over 65 years (Table 2).

Seasonal trends differed between viral and bacterial IID, and between age groups, as shown

in Fig 1. Cases of viral IID in children started increasing in September and demonstrated two

peaks; one in December and a second, larger peak in March. In contrast, infections in adults

increased more steadily and consistently from October to result in a single peak in March.

Cases in elderly (>65 years) were lower than children and adults throughout the year and

showed only a small peak in March. The number of viral IID infections were lowest for all ages

in the summer months. Bacterial IID showed a less clear seasonal trend with lower case num-

bers than viral IID. Adults aged 16–65 years had the greatest number of bacterial IID infec-

tions, with case numbers highest over the summer months and lowest during winter. Children

also showed an increase in cases over the warmer months, although case numbers remained

lower than adults throughout the year. In contrast to other age groups, a summer peak was not

distinguishable amongst elderly adults (>65 years).

The proportion of reported symptoms also differed across age groups (Table 3). More chil-

dren experienced vomiting without diarrhoea and, for viral IID, more reported prolonged

diarrhoea and vomiting, compared to adults. Of note, this was not the case for bacterial IID,

where prolonged diarrhoea was less prevalent amongst children and more common in adult

age groups. Adults aged 16–65 years reported more bloody diarrhoea with bacterial IID than

other age groups, with 13.4% experiencing this symptom compared to 9.7% in over 65s, and

0% in children. Adults also reported more nausea, abdominal pain, and headache. Elderly

adults (>65 years) reported more episodes of prolonged diarrhoea with bacterial IID, with

67.7% of bacterial diarrhoea persisting for more than 3 days, but fever was a less common

symptom in this age group compared to both children and younger adults.

The duration of diarrhoea in different age groups is shown in Fig 2. In contrast to adult age

groups, children experienced more prolonged diarrhoea with viral pathogens, with a median

Table 2. The number and proportion of isolated organisms, by age group.

Pathogen Age group—number (%) Total

<16yrs 16-65yrs >65yrs

Bacteria 42 (14.1%) 134 (34.2%) 62 (40.3%) 238 (28.2%)

C. difficile 0 (0.0%) 6 (1.5%) 5 (3.2%) 11 (1.3%)

C. perfringens 2 (0.7%) 10 (2.6%) 13 (8.4%) 25 (3.0%)

Campylobacter sp. 25 (8.4%) 93 (23.7%) 32 (20.8%) 150 (17.8%)

E.coli VTEC 1 (0.3%) 7 (1.8%) 7 (4.5%) 15 (1.8%)

Enteroaggregative E.coli 11 (3.7%) 13 (3.3%) 3 (1.9%) 27 (3.2%)

Salmonella sp. 2 (0.7%) 5 (1.3%) 2 (1.3%) 9 (1.1%)

Yersinia sp. 1 (0.3%) 0 (0.0%) 0 (0.0%) 1 (0.1%)

Viruses 241 (80.9%) 243 (62.0%) 92 (59.7%) 576 (68.2%)

Adenovirus 28 (9.4%) 23 (5.9%) 7 (4.5%) 58 (6.9%)

Astrovirus 23 (7.7%) 8 (2.0%) 5 (3.2%) 36 (4.3%)

Norovirus 78 (26.2%) 119 (30.4%) 40 (26.0%) 237 (28.1%)

Rotavirus 55 (18.5%) 30 (7.7%) 11 (7.1%) 96 (11.4%)

Sapovirus 57 (19.1%) 63 (16.1%) 29 (18.8%) 149 (17.7%)

Protozoa 15 (5.0%) 15 (3.8%) 0 (0.0%) 30 (3.6%)

Cryptosporidium sp. 12 (4.0%) 3 (0.8%) 0 (0.0%) 15 (1.8%)

Giardia sp. 3 (1.0%) 12 (3.1%) 0 (0.0%) 15 (1.8%)

Total organisms identified 298 392 154 844

https://doi.org/10.1371/journal.pone.0269676.t002
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duration of 4 days (IQR 2–6 days) compared to 2 days (IQR 1–3 days) and 3 days (IQR 1–4

days) for adults and elderly respectively, although this difference was not statistically signifi-

cant. All age groups experienced a similar duration of bacterial diarrhoea, with a median dura-

tion of 4 days (IQR 2–5 days) for children, 4 days (IQR 2–6 days) for adults and 4.5 days (IQR

3–6 days) for elderly. Consequently, whilst both adult age groups showed a shorter median

duration of diarrhoea with viral IID compared to bacterial, for children the duration of diar-

rhoea was comparable for both bacterial and viral organisms, and after 7 days 16% with bacte-

rial IID still experienced diarrhoea, as did 14% with viral IID.

Fig 1. Time trends for IID, by age, for a) viral IID and b) bacterial IID, based on 4-week rolling average case numbers.

https://doi.org/10.1371/journal.pone.0269676.g001
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The duration of vomiting was shorter than for diarrhoea in all age groups, with median

durations of 1–2 days for both bacterial and viral IID. Children had a longer duration of vom-

iting than the elderly age group (2 days compared to 1 day) for both bacterial and viral patho-

gens, although these were not statistically significant differences. The duration of nausea was

similar across age groups and between bacterial and viral IID, with median durations of 2.5–3

days for bacterial organisms and 2–2.5 days for viral organisms.

Regression modelling

In children, the odds of disease caused by a bacterial organism were higher with diarrhoea in

the absence of vomiting (OR 6.69, 95% CI 2.17–22.21), fever (OR 4.84, 95% CI 1.60–17.39)

and onset in the summer months (OR 4.37, 95% CI 1.13–20.07). These symptoms were also

associated with lower odds of a viral pathogen (Table 4). Abdominal pain was associated with

increased odds of bacterial pathogen, although the significance was borderline. Nausea was

associated with lower odds of a bacterial cause and vomiting for more than 3 days increased

the odds of a viral IID, but neither finding was statistically significant.

Adults (16–65 years) had higher odds of a bacterial pathogen if they had diarrhoea but no

vomiting (OR 3.04, 95% CI 1.63–5.74), bloody diarrhoea (OR 6.15, 95% CI 1.76–26.16) and

diarrhoea lasting more than 3 days (OR 4.90, 95% CI 2.74–8.95). The odds of a bacterial IID

were also increased in the presence of fever, and reduced if there was nausea, but these associa-

tions were not statistically significant. The odds of a viral pathogen in this age group were

increased if onset was in winter (OR 4.82, 95% CI 1.93–12.42) or spring (OR 3.84, 95% CI

1.58–9.63) and there was a loss of appetite (OR 3.07, 95% CI 1.33–7.22).

For elderly adults (>65 years), the odds of bacterial IID were higher if there was diarrhoea

but no vomiting (OR 3.20, 95% CI 1.44–7.30), and diarrhoea lasting more than 3 days (OR

3.31, 95% CI 1.49–7.59). These variables were also associated with lower odds of a viral patho-

gen. Bloody diarrhoea was associated with increased odds of bacterial IID, and loss of appetite

with increased odds of viral IID, but neither were significant at the 5% level.

Mild to moderate correlations (phi coefficient <0.5) were identified between some symp-

toms in the different age groups, such as loss of appetite and nausea. For children, stronger

correlations were identified between diarrhoea but no vomiting and nausea (phi = -0.55) and

Table 3. Number and percentage of reported symptoms, by age and cause.

Explanatory variables Children <16yrs Adults 16-65yrs Elderly >65yrs

Viral n (%) Bacterial n (%) Viral n (%) Bacterial n (%) Viral n (%) Bacterial n (%)

Diarrhoea, no vomiting 45 (18.7%) 19 (45.2%) 86 (35.4%) 100 (74.6%) 35 (38.0%) 45 (72.6%)

Diarrhoea >3days 108 (44.8%) 20 (47.6%) 45 (18.5%) 78 (58.2%) 32 (34.8%) 42 (67.7%)

Bloody diarrhoea 2 (0.8%) 0 (0.0%) 4 (1.6%) 18 (13.4%) 1 (1.1%) 6 (9.7%)

Vomiting, no diarrhoea 34 (14.1%) 4 (9.5%) 20 (8.2%) 1 (0.7%) 2 (2.2%) 0 (0.0%)

Vomiting >3days 49 (20.3%) 3 (7.1%) 7 (2.9%) 4 (3.0%) 2 (2.2%) 2 (3.2%)

Nausea 119 (49.4%) 16 (38.1%) 195 (80.2%) 85 (63.4%) 64 (69.6%) 30 (48.4%)

Nausea >3days 38 (15.8%) 6 (14.3%) 46 (18.9%) 36 (26.9%) 21 (22.8%) 9 (14.5%)

Abdominal pain 124 (51.5%) 27 (64.3%) 178 (73.3%) 113 (84.3%) 56 (60.9%) 44 (71.0%)

Loss of appetite 197 (81.7%) 30 (71.4%) 216 (88.9%) 107 (79.9%) 81 (88.0%) 46 (74.2%)

Fever 110 (45.6%) 25 (59.5%) 93 (38.3%) 69 (51.5%) 25 (27.2%) 19 (30.6%)

Headache 39 (16.2%) 16 (38.1%) 133 (54.7%) 76 (56.7%) 40 (43.5%) 25 (40.3%)

Cough, nose and throat 131 (54.4%) 21 (50.0%) 64 (26.3%) 29 (21.6%) 19 (20.7%) 15 (24.2%)

Total number of cases 241 (80.9%) 42 (14.1%) 243 (62.0%) 134 (34.2%) 92 (59.7%) 62 (40.3%)

https://doi.org/10.1371/journal.pone.0269676.t003
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Fig 2. Duration of diarrhoea by age group for a) viral IID and b) bacterial IID.

https://doi.org/10.1371/journal.pone.0269676.g002
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the duration of vomiting and duration of nausea (phi = 0.66). However, there was no evidence

of multicollinearity within the regression models (VIF<5) and so all variables were included

in the modelling.

Discussion

This study has identified differences between the symptoms of bacterial and viral IID across

different age groups. The odds of bacterial IID in children were increased by onset in the sum-

mer months, diarrhoea in the absence of vomiting and fever. These symptoms were also asso-

ciated with lower odds of a viral pathogen. In adults aged 16–65 years, diarrhoea but no

vomiting, bloody diarrhoea and diarrhoea lasting more than 3 days were associated with

increased odds of a bacterial organism, whilst onset in the winter or spring and a loss of appe-

tite were positively associated with viral IID. For elderly age groups (>65 years) diarrhoea in

the absence of vomiting and diarrhoea lasting more than 3 days were associated with higher

odds of bacterial IID and lower odds of a viral cause. Only diarrhoea in the absence of vomit-

ing emerged as a key symptom across all three age groups, associated with increased odds of a

bacterial pathogen.

Seasonal patterns of IID are known to vary depending on the individual pathogen, but viral

IID is generally associated with peaks in the winter and spring, and bacterial IID with peaks in

the summer months [8, 23]. However, this study suggests the association between seasonality

and IID varies across age groups. Children experienced an increase in viral IID in the autumn,

with an initial peak in late autumn/early winter, and a second larger peak in late winter/early

spring. This is consistent with findings that cases of norovirus in children start earlier in the

Table 4. Multivariable logistic regression model outputs (Odds Ratio with 95% confidence intervals) for bacterial

and viral pathogens, by age group.

Explanatory variable Odds Ratio (95% confidence intervals)

Bacterial Viral

Children (<16yrs)

Onset in summer 4.37 (1.13–20.07) 0.29 (0.10–0.75)

Diarrhoea but no vomiting 6.69 (2.17–22.21) 0.24 (0.12–0.49)

Fever 4.84 (1.60–17.39) 0.43 (0.21–0.83)

Nausea 0.37 (0.11–1.26) -

Abdominal pain 3.39 (1.01–13.92) -

Vomiting lasting >3 days - 2.59 (0.84–11.40)

Adults (16-65yrs)

Onset in winter 0.31 (0.12–0.79) 4.82 (1.93–12.42)

Onset in spring 0.40 (0.16–0.97) 3.84 (1.58–9.63)

Diarrhoea but no vomiting 3.04 (1.63–5.74) 0.25 (0.14–0.44)

Bloody diarrhoea 6.15 (1.76–26.16) 0.21 (0.05–0.77)

Diarrhoea lasting >3 days 4.90 (2.74–8.95) 0.16 (0.09–0.28)

Loss of appetite 0.34 (0.14–0.79) 3.07 (1.33–7.22)

Fever 1.71 (0.93–3.21) 0.55 (0.29–1.01)

Nausea 0.55 (0.27–1.12) -

Elderly (>65yrs)

Diarrhoea but no vomiting 3.20 (1.44–7.30) 0.31 (0.14–0.69)

Bloody diarrhoea 7.38 (0.94–161.53) 0.14 (0.01–1.07)

Diarrhoea lasting >3 days 3.31 (1.49–7.59) 0.30 (0.13–0.67)

Loss of appetite 0.43 (0.14–1.22) 2.35 (0.82–7.03)

https://doi.org/10.1371/journal.pone.0269676.t004
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season than cases in adults [20]. Consequently, it was only during summer months that bacte-

rial IID became the more likely cause of infection in a child. Whilst adults showed a more char-

acteristic seasonality, with a large peak of viral IID over winter and spring, this was not the

case for elderly adults (>65 years) who showed a less distinct seasonal trend. Furthermore, in

the regression model, seasonality was not associated with the odds of either bacterial or viral

IID in the elderly age group. Consequently, in our analysis season of onset was not a useful

indicator to dissociate between bacterial and viral IID amongst elderly age groups.

Symptom profiling previously identified prolonged diarrhoea (lasting >3 days) as associ-

ated with increased odds of a bacterial pathogen [8], and a shorter duration of diarrhoea has

typically been associated with viral IID [24]. This study supports those findings for both adult

age groups, but not for children. Children were found to have a longer median duration of

diarrhoea in viral IID, compared to adult age groups, consistent with findings from other stud-

ies that children with norovirus, rotavirus and enteric adenovirus experience protracted diar-

rhoea [13, 25]. However, this study also identified that children had a similar duration of

diarrhoea with both bacterial and viral IID. This is not in keeping with findings of other stud-

ies which describe longer mean durations of diarrhoea for bacterial aetiologies in children

[25]. One possible explanation is the setting of the study. This study used data from a commu-

nity cohort and as such will capture milder illness which would otherwise be missed from stud-

ies based on hospital admissions or outpatient consultations. As this study identified little

difference in the duration of bacterial and viral diarrhoea in children, the duration of diarrhoea

may be an unhelpful indicator of underlying cause in children.

The prevalence of reported symptoms may also have an impact on the feasibility of using

different symptoms in the development of symptom profiles. Bloody diarrhoea has typically

been associated with bacterial IID [8, 24–26], however in this study it was uncommon across

all age groups, affecting only 2 children, 22 adults and 7 elderly cases. The low prevalence in

this cohort made it a less useful indicator of bacterial IID in our analysis, especially amongst

children and elderly. Nausea, headache and abdominal pain were also less common in children

and amongst those aged under 2 years there was a larger proportion of missing data for these

variables. This is most likely because these symptoms are self-reported, rather than observed,

and so cannot be identified in infants and very young children. Consequently, symptom pro-

files which incorporate these variables may be of limited value for children and adults who are

non-verbal and unable to report the presence or absence of these symptoms.

The findings of this study also have implications for the use of epidemiological criteria in

outbreak scenarios. Such criteria have used the diarrhoea-to-vomiting ratio, fever-to-vomiting

ratio, and the average duration of illness to indicate the likely cause of an IID outbreak [4–6].

However, the finding that symptom profiles vary across age groups could make these epidemi-

ological criteria less applicable to certain settings. For example, the short duration of diarrhoea

to indicate norovirus infection may be less appliable to outbreaks in childcare and school set-

tings. Likewise, the use of fever to indicate a bacterial pathogen may not be applicable to elderly

care home outbreaks, as fever is less reported in this age group and did not discriminate

between bacterial and viral aetiologies. Further work is needed to explore whether these crite-

ria alter between different outbreak settings.

Limitations

This study provides a valuable comparison of different symptoms of IID across age groups.

However, by undertaking a segmented analysis, the resulting sample sizes were reduced,

resulting in larger confidence intervals and less certainty around the estimates. To prevent the

group sizes becoming too small to allow meaningful analysis, the age bands were split broadly
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into children, adults and elderly. However, it is recognised that within these groups there may

be further symptom variation according to age. This is particularly relevant to the extremes of

age, with the very young and very old likely to experience IID differently to others within the

broader categories of children and elderly. Unfortunately, the data utilised in this study did

not allow this further breakdown by age, but future work should consider exploring these age

categories further.

An additional limitation is the use of the broad categories of bacterial and viral IID, rather

than developing organism-specific symptom profiles. The analysis was undertaken in this way

due to the small number of individual organisms within each age band, which made further

breakdown by pathogen unfeasible. However, it should be considered whether the symptom

profiles identified in this study could be attributed to different organisms predominating

across the three age groups. This is particularly relevant to rotavirus, which disproportionately

affects children and typically causes milder illness in adults. Nevertheless, norovirus remained

the most common viral pathogen in children and adults alike and Campylobacter was the most

prevalent bacterial organism in all three age groups. Further study should consider whether

pathogen-specific symptom profiles could be developed across the different age groups.

Conclusion

Symptom profiles for bacterial and viral IID vary across age groups, with evidence of differing

seasonality and prevalence of symptoms. Only diarrhoea in the absence of vomiting emerged

as a key symptom across all three age groups, associated with increased odds of a bacterial

pathogen. These findings have implications for clinicians, public health specialists and epide-

miologists who use symptoms to guide presumptive diagnoses in the absence of microbiolog-

ical confirmation. They may also impact on the use of epidemiological criteria in outbreak

situations, as outbreaks in schools and childcare settings may exhibit different symptoms to

those in elderly care home settings.
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