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SUMMARY

Rotavirus infections are the main cause of gastroenteritis in infants and children and it is

expected that by the age of 5 years, nearly every child will have experienced at least one episode

of rotavirus gastroenteritis. While severe cases are hospitalized, milder disease is either treated at

home or by the GP, and as such the true prevalence of rotavirus infection in the community, and

the burden of disease, is unknown. This paper reports the results of a cost-of-illness study which

was conducted alongside a structured community surveillance study. Forty-eight percent of our

sample was found to have rotavirus acute gastroenteritis ; and the average total cost of a child

presenting with rotavirus gastroenteritis ranged between £59 and £143 per episode, depending

on the perspective. Given the prevalence and severity of the disease, the estimated burden of

rotavirus gastroenteritis to society is £11.5 million per year.

INTRODUCTION

Gastroenteritis is a common childhood illness. Esti-

mates suggest that a child aged <5 years will experi-

ence between 2.2 and 3.2 episodes per year [1–3]. The

symptoms of diarrhoea and vomiting vary in their

severity, but death can occur, and is not uncommon in

developing countries, accounting for an estimated

13–21% of all deaths of children aged <5 years, be-

tween 1.4 million and 2.5 million children per year

globally [3, 4]. Rotavirus infections are the main cause

of gastroenteritis in infants and young children and

it is expected that by the age of 5 years, nearly

every child will have experienced at least one episode

of rotavirus gastroenteritis [5]. The symptoms of

rotavirus gastroenteritis are generally more severe

than other viral and non-specific causes, and as such

rotavirus has a greater (clinical) disease burden [6, 7].

Children with severe diarrhoeal disease are often

hospitalized and rotaviruses are mostly identified as

the cause through laboratory tests performed on fae-

cal samples collected from these cases. The available

data on the incidence of illness is, therefore, only

known for a small sample of the more severe cases. In

contrast, a child with milder disease is either treated at

home or by their general practitioner (GP), and thus
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the true prevalence of rotavirus infection in the com-

munity is unknown. This implies that the burden of

disease is also underestimated. It is important to cor-

rectly estimate this burden for two reasons. First, two

new vaccines have recently been developed and are

now approved for use in a number of countries [8] and

in order to estimate whether such vaccines are cost-

effective, it is necessary to know the cost of illness.

Second, it is important to quantify the burden ex-

perienced by parents and families. Such indirect

costs are often ignored in economic analyses [9], and

while they are often less than the direct costs of

care and treatment they are important to the parents

of those affected. The nature of gastroenteritis means

that much of the burden falls on parents, having to

take time off work or away from other activities to

care for their ill child.

This paper reports the results of a cost-of-illness

study which was conducted alongside a structured

community surveillance study. The epidemiological

and virological surveillance set out to establish the

prevalence of different viral causes of gastroenteritis

in children up to 5 years of age, the distribution of

different genotypes of rotaviruses circulating in the

community, and the symptoms and severity of disease

attributable to the different viruses. In addition to

this, information on resource use, expenditure and

lost income was collected, such that the costs, both

direct and indirect, associated with infantile viral

gastroenteritis in the community could be estimated.

METHODS

Study population

This study of cost was conducted as an integral part

of a structured surveillance, epidemiological and

virological study. Full details of the methods and re-

sults of the virological surveillance are reported sep-

arately [10]. The study consisted of twenty GPs in

East Anglia, over three rotavirus seasons (the winter

months between December 2000 and April 2003),

collecting faecal specimens from children aged f5

years who presented with symptoms of gastroenter-

itis, where gastroenteritis was defined as the presence

of vomiting and/or diarrhoea. Parents or carers of

these children were asked to complete a questionnaire

(available from authors on request) detailing severity

of illness, health-care resource use, personal medical

expenditure, changes in child-care patterns and as-

sociated costs, time off work and lost income due to

their child’s illness. The faecal samples were tested for

the presence of enteric viruses (including rotavirus)

using polymerase chain reaction (PCR).

Cost methodology

Following standard convention [11–14] the cost of

illness was estimated from all possible perspectives.

Costs incurred by the health service were estimated by

combining information on resource use (as collected

in the questionnaires) with unit cost data from pub-

lished sources ; while costs incurred by parents and

families were estimated from information on out-

of-pocket expenditure and reported days of lost work

and lost income. This allowed the cost of an episode

of gastroenteritis, and specifically an episode of rota-

virus gastroenteritis to be calculated.

Health-care resource use, including GP surgery and

home visits, nurse or health visitor consultations,

prescriptions, NHS Direct telephone advice, hospital

attendances and in-patient stays, were valued using

published data on the unit cost of each service (see

Table 1) [15–17]. It should be noted, however, that

Table 1. Unit costs of health care

Unit
cost (£)

Reference
source

GP surgery visit 19 [15]

GP home visit 59 [15]
Nurse/health visitor visit 10 [15]
A&E attendance 61 [15]

Paediatrics outpatients 104 [15]
Paediatrics in-patient stay 353 [15]
NHS Direct call 15.11 [16]

Prescribed medicines
Paracetamol 0.29 [17]

Calpol 0.41 [17]
Ibuprofen 2.00 [17]
Penicillin 1.75 [17]

Amoxycillin 1.14 [17]
Velosef 4.22 [17]
Erythromycin 1.14 [17]

Dioralyte 1.90 [17]
Rehydration fluids 1.90 [17]
Phenergan 1.35 [17]

Ventolin 0.64 [17]
Becotide 5.43 [17]
Lactulose 2.43 [17]
Senna 0.30 [17]

Canestan 2.14 [17]
Eyedrops 2.35 [17]
Fucithalmic 2.09 [17]
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greater qualification of the prescribed medicines

was required because parents simply listed the type

of medication their child was prescribed, and did

not provide information on the brand or the dose.

Therefore, in order to determine the cost for each of

these, three GPs (independent of the study) were

asked to consider each of the listed medicines in

more detail, and state what they would prescribe to a

child aged f5 years. The resulting unit costs (derived

from the BNF [17]) for these prescribed medicines

are also reported in Table 1. The cost of the labora-

tory tests in the cohort study were not included in the

cost analysis as it is not universal practice to test stool

samples from patients in the community.

Costs incurred by society were estimated from the

value of lost productivity. Lost productivity was

valued by multiplying the number of days off work

due to a child’s illness by average gross daily earn-

ings (estimated to be £74.20, as gross weekly earnings

were £371) [18].

All costs are presented in 2001/2002 £ sterling.

Costs pertaining to previous years were inflated using

the using the Hospital and Community Health

Services pay and price index for health-care services,

and the retail price index for other costs [15].

Analysis

The cohort data were analysed as a whole to establish

the cost of illness of infantile gastroenteritis and

separately, to assess the contribution of rotavirus

gastroenteritis. Ideally the analysis would also

assess the burden of other enteric viruses, however,

small sample sizes (particularly for rare events like

hospitalization) make this statistically invalid, thus

instances of viral (but non-rotavirus) gastroenteritis

have been grouped with cases where no aetiological

agent was found; this group is labelled non-specific.

Complete case analysis was undertaken, whereby only

those with complete available data were included in

the analysis. All analysis was undertaken using SPSS

version 14.0 (SPSS Inc., Chicago, IL, USA). Means

of continuous data were compared using a Student’s

t test or the Mann–Whitney U test if the distribution

was non-normal. The x2 test was used to compare

proportions.

RESULTS

Study samples

Over a period of 3 years there were 223 stool samples

returned. Each parent received a questionnaire, of

which 136 were returned, giving a response rate of

61%. Thus, the laboratory results and demographics

are for a sample of 223, while the analysis of the

questionnaire data (results on severity, resource use

and cost) are for a sample of 136.

There is some possibility of selection bias between

these two groups. Table 2 presents a comparative

analysis of the characteristics of these two groups. It

shows that both samples had relatively equal numbers

of boys and girls, and similar mean ages of approxi-

mately 2 years old; although the children of parents

who completed the questionnaire were marginally

older. There is notable difference in the proportion of

samples collected each year, significantly more par-

ents completed questionnaires in year 1 of the study

Table 2. Characteristics and demographics of the cohort and

non-questionnaire completers, n (%) or mean (range)

Cohort

(n=136)

Non-completers

(n=87) P value*

Male 72 (52.9%) 45 (51.7%) 0.859
Age 1.98 (1–5 yr) 1.76 (8 mos–5 yr) 0.058

Year 1 recruitment 75 (55.1%) 31 (35.6%) 0.004
Year 2 recruitment 42 (30.9%) 43 (49.4%) 0.005

Year 3 recruitment 19 (14.0%) 13 (14.9%) 0.840

Rotavirus 64 (47.1%) 43 (51.2%) 0.551
Other viral causes 31 (22.8%) 15 (17.9%) 0.382
No viruses 41 (30.1%) 26 (31.0%) 0.900

* This is the P value of a Mann–Whitney U test (due to a non-normal distribution)

of the difference in means or a x2 test of the difference in proportions.
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compared with year 2, however, this is not expected

to bias the results and the cohort is considered rep-

resentative of all those sampled.

Prevalence

A large proportion of those tested had rotavirus (49%

of the whole sample, 48% of those who completed the

questionnaire), while other viruses were also present,

predominantly norovirus and adenovirus. Twenty

children tested positive for more than one virus, the

most common combination being rotavirus and

norovirus; while for 67 children who consulted the

GP with symptoms of vomiting and/or diarrhoea no

aetiological agent was detected. For a more detailed

analysis of the virological data see Iturriza Gómara

et al. [10].

Severity of illness

It was found that significantly more children with

rotavirus reported experiencing vomiting, and they

experienced on average a greater number of vomiting

episodes and a greater duration of vomiting, than

those who did not have a (any) virus. This was also

reflected in the estimated severity scores, with rota-

virus gastroenteritis having a greater severity score

than other viruses and no virus [10].

Health-care resource use

Table 3 reports the health-care resource use for the

full cohort (those presenting to a GP with diarrhoea

and vomiting) and separately for the subgroups

in which rotavirus was (n=64) and was not (n=72)

Table 3. Health-care resource use

Mean S.D. Min Max P value*

Cohort (n=136)
Number of GP visits 1.81 1.15 1 6

Surgery visits 1.65 0.99 0 5
Home visits 0.14 0.52 0 4
Nurse/health visitor 0.04 0.21 0 1

Number of prescriptions 0.48 0.69 0 3
Number of OTC medicines 0.26 0.53 0 3
NHS direct telephone calls 0.20 0.56 0 3
Hospital attendances 0.05 0.22 0 1

Days in hospital 0.04 0.32 0 3

Rotavirus (n=64)
Number of GP visits 1.77 0.97 1 4 0.710
Surgery visits 1.63 0.85 0 4 0.603

Home visits 0.14 0.59 0 4 0.547
Nurse/health visitor 0.03 0.18 0 1 0.492
Number of prescriptions 0.55 0.73 0 3 0.285

Number of OTC medicines 0.20 0.51 0 3 0.137
NHS direct telephone calls 0.30 0.61 0 2 0.007
Hospital attendances 0.05 0.21 0 1 0.820

Days in hospital 0.05 0.28 0 2 0.504

Non-specific (n=72)
Number of GP visits 1.85 1.29 1 6
Surgery visits 1.68 1.11 1 5
Home visits 0.14 0.45 0 3

Nurse/health visitor 0.06 0.23 0 1
Number of prescriptions 0.42 0.64 0 2
Number of OTC medicines 0.32 0.55 0 2

NHS direct telephone calls 0.11 0.49 0 3
Hospital attendances 0.06 0.23 0 1
Days in hospital 0.04 0.35 0 3

OTC, Over-the-counter.

* This is the P value of a Mann–Whitney U test (due to a non-normal distribution)
of the difference in means between rotavirus and not rotavirus.
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detected. Resource use was recorded according to

health-care visits (to both primary and secondary

providers), telephone advice and medications taken

(prescription and over-the-counter). Table 4 provides

fuller details on the types of medications and their

frequencies for the whole cohort.

Few statistically significant differences are evident

when comparing the resource use by rotavirus-

positive children with those without rotavirus.

Notably, parents of children who had rotavirus made

significantly more telephone calls to NHS Direct.

Costs

Table 5 presents the direct health-care sector cost of

illness, these are just the costs incurred by the health

service, not those incurred directly by parents (e.g.

out-of-pocket medical expenses), or indirectly as a

result of the child’s illness (e.g. lost income), or by

society (e.g. lost productivity).

It can be seen in Table 5 that the direct medical

cost for the average child presenting to a GP with

symptoms of gastroenteritis was £60; there is little

variation in this cost, with regard to whether the gas-

troenteritis was the result of rotavirus, or some other

cause. The cost of NHS Direct contact in the rota-

virus sample is significantly different compared to

those with other causes.

Table 6 presents the cost incurred by parents, where

these can be valued or quantified, of their child’s

illness. Parents whose children did not have rotavirus

spent significantly more on over-the-counter medi-

cines than those whose children had rotavirus.

Notably, these children were prescribed fewer medi-

cines by their GPs (see Table 3).

A presentation of these parental costs (lost income

and expenditure on over-the-counter medicines) as

averages for each sample as a whole is given in

Table 7. The summation of these costs, that is total

parental costs per episode of gastroenteritis, is also

reported. Table 7 further presents estimates of the

value of work time lost, that is the value of lost pro-

ductivity. It is evident in Table 7, that those parents

whose children had gastroenteritis that was not

caused by rotavirus, on average spent more on over-

the-counter medicines, lost more income (although

this is difference is not statistically significant) and as

a result experienced greater parental costs than those

parents of children with rotavirus (£17 compared with

£10, P value 0.018).

Finally, Table 8 presents the total cost-of-illness

estimates. Three total costs are presented, each rep-

resenting different perspectives. The first is simply

that of the health-care sector, and includes only those

costs incurred by the NHS, that is the direct medical

costs of gastroenteritis. The second total cost adds

parental (indirect and direct) costs to the direct

medical costs per episode, giving a (narrow) societal

perspective of the cost of illness ; while the third total

cost gives a much wider societal perspective and in-

cludes direct medical costs, parental costs and societal

costs, but is net of lost income, in order to avoid

double counting of lost productivity.

It was found that the mean cost of illness for an

episode of acute gastroenteritis for the health sector

was £60; however, it was £176 for society. When this

illness is caused by rotavirus the cost of an episode

was £59 to the health sector and £143 to society, and

when it is the result of other causes the cost of an

episode was £61 to the health sector and £148 to so-

ciety (notably much of this higher cost is driven by a

lengthy hospital stay by one child who was eventually

diagnosedwithCampylobacter spp.). These costs were,

however, not significantly different between groups.

Burden of disease

Parashar et al. [5] estimated that some 88–92% of

episodes of rotavirus are cared for at home, 8–10%

Table 4. Frequencies of medication, prescribed

and over-the-counter (OTC) purchases

Prescribed

(n=51)

OTC

(n=31)

Dioralyte 40 5
Calpol 6 18
Amoxycillin 4

Penicillin 3
Erythromycin 1
Rehydration fluids 3 3

Paracetamol 2 1
Ibuprofen 1 1
Velosef 1

Lactulose 1
Senna 1
Canestan 1 1
Eyedrops 1

Infacol 1
E45 1
Multivitamins 1

Tixylix 1
Sudocreme 1
Nurofen 2
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of episodes are seen by a physician and 0.2–1.5% are

hospitalized. Applying these estimates to countries in

the European Union, Sorriano et al. [19] calculated

that there are some 102293 physician visits for

rotavirus gastroenteritis each year in the United

Kingdom. A similar study [20] which also attempts to

estimate the burden of rotavirus in Europe (although

specifically for hospitalizations) reports that four

prospective observational studies in paediatricians’

offices in Austria, Switzerland, and Germany found

incidence rates of 0.84, 1.8, and 4.1/100 children aged

<5 years, respectively [21–24]. Applying these inci-

dence rates to the 3.10 million children in England

and Wales aged <5 years [25], implies that the num-

ber of physician visits for rotavirus in England and

Wales could range from 26000 to 127 000 annually.

We assume a conservative (albeit gross) estimate of

80 000 rotavirus episodes of rotavirus present to a GP

annually, the result of 167 000 episodes of gastroen-

teritis presenting to a GP (given that 48% of all gas-

troenteritis episodes are caused by rotavirus).

From the cost per episode estimates presented

earlier, and the assumed number of GP consulta-

tions, the societal burden of disease for gastroenteritis

in the community in England and Wales is estimated

to be £29.4 million, of which £2.3 million is the cost

incurred by parents and family and £10.0 million is

the cost incurred by the health service. Similar calcu-

lations specifically for rotavirus suggest that the so-

cietal burden of disease is £11.4 million; of which

£0.8 million is incurred by parents and £4.7 million is

incurred by the health service.

The cost of laboratory investigations can also be

added to this estimated burden. As discussed earlier,

while every sample was tested in this structured sur-

veillance it is not routine for GPs to send stool

samples from gastroenteritis sufferers for testing; the

infectious intestinal disease (IID) study [26] found

that 1.5 samples were sent for testing for every 35

children with rotavirus that presented to their GP.

Given this proportion and the number of presen-

tations for gastroenteritis and rotavirus annually, it

Table 5. Direct health-care costs (£ sterling, 2001/2002 prices)

Mean S.D. Min Max P value*

Cohort (n=136)
Cost of GP (surgery) visits 31.43 18.84 0.00 95.00

Cost of GP (home) visits 8.24 30.61 0.00 236.00
Cost of nurse/health visitor visits 0.44 2.06 0.00 10.00
Cost of NHS Direct 3.00 8.39 0.00 45.33

Cost of hospital attendances 3.01 14.45 0.00 104.00
Cost of hospital stays 12.98 108.76 0.00 1059.00
Cost of prescribed medicines 0.80 1.15 0.00 4.54
Total direct medical costs 59.91 125.67 19.00 1187.00

Rotavirus (n=64)

Cost of GP (surgery) visits 30.88 16.06 0.00 76.00 0.603
Cost of GP (home) visits 8.30 34.65 0.00 236.00 0.547
Cost of nurse/health visitor visits 0.31 1.75 0.00 10.00 0.492

Cost of NHS Direct 4.49 9.20 0.00 30.22 0.007
Cost of hospital attendances 2.86 13.00 0.00 61.00 0.898
Cost of hospital stays 11.03 88.25 0.00 706.00 0.942

Cost of prescribed medicines 0.95 1.26 0.00 4.54 0.231
Total direct medical costs 58.81 105.65 19.00 827.04 0.128

Non-specific (n=72)
Cost of GP (surgery) visits 31.93 21.11 19.00 95.00

Cost of GP (home) visits 8.19 26.76 0.00 177.00
Cost of nurse/health visitor visits 0.56 2.31 0.00 10.00
Cost of NHS Direct 1.68 7.42 0.00 45.33
Cost of hospital attendances 3.14 15.72 0.00 104.00

Cost of hospital stays 14.71 124.80 0.00 1059.00
Cost of prescribed medicines 0.67 1.03 0.00 3.28
Total direct medical costs 60.88 141.86 19.00 1187.00

* This is the P value of a Mann–Whitney U test (due to a non-normal distribution) of the difference in means between

rotavirus and not rotavirus.
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is estimated that some 7200 laboratory investigations

of samples from gastroenteritis sufferers would be

undertaken each year, 3400 of these would be from

rotavirus-specific gastroenteritis sufferers. The cost of

routine enteric investigations vary across labora-

tories, but one laboratory in the East Anglia region

reports a cost of £15.08 per GP sample (M. Sillis,

personal communication). Given this and the esti-

mated number of investigations, the annual cost of

laboratory testing of stool samples is £109 000 and

£51 000 for gastroenteritis and rotavirus, respectively.

Therefore, the cost of investigations adds an

Table 6. Indirect and non-health-care costs (£ sterling, 2001/2002 prices)

Mean Number P value*

Cohort (n=136)
Expenditure on OTC medicines (n=36) £5.95 (2–23)

Took time off paid work 56
Number of days off work (n=55) 2.79 (1–8)
Lost income 15

Value of lost income (n=10) £165.20 (18–500)

Rotavirus (n=64)
Expenditure on OTC medicines (n=11) £5.21 (2–23) 0.019
Took time off paid work 24 0.411
Number of days off work (n=23) 3.09 (1–8) 0.525

Lost income 6 0.561
Value of lost income (n=3) £198.33 (30–500) 0.909

Non-specific (n=72)
Expenditure on OTC medicines (n=25) £6.27 (3–20)

Took time off paid work 32
Number of days off work (n=32) 2.34 (1–7)
Lost income 9

Value of lost income (n=7) £151.00 (18–500)

OTC, Over-the-counter.
* This is the P value of a Mann–Whitney U test (due to a non-normal distribution) of the difference in means or a x2 test of
the difference in proportions between rotavirus and not rotavirus.

Table 7. Parental and societal costs and losses (£ sterling, 2001/2002 prices)

Mean S.D. Min Max P value*

Cohort (n=136)
OTC medicines 1.57 3.52 0.00 23.00
Lost income 12.15 66.21 0.00 500.00

Parental costs 13.72 67.21 0.00 515.00
Value of work time lost 83.75 136.37 0.00 593.60

Rotavirus (n=64)
OTC medicines 0.90 3.10 0.00 23.00 0.008

Lost income 9.30 62.94 0.00 500.00 0.266
Parental costs 10.19 62.93 0.00 500.00 0.018
Value of work time lost 82.32 148.03 0.00 593.60 0.433

Non-specific (n=72)

OTC medicines 2.18 3.77 0.00 20.00
Lost income 14.68 69.33 0.00 500.00
Parental costs 16.86 71.09 0.00 515.00

Value of work time lost 85.02 126.15 0.00 519.40

OTC, Over-the-counter.
* This is the P value of a Mann–Whitney U test (due to a non-normal distribution) of the difference in means between
rotavirus and no viruses, and other viruses and no viruses, respectively.
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additional 0.37% to the total disease burden, such

that the estimated total burden is £29.5 million for

gastroenteritis and £11.5 million for rotavirus-specific

gastroenteritis in the community.

DISCUSSION

The results of the structured surveillance we have

undertaken suggest that 48% of all gastroenteritis

cases presenting to GPs are caused by rotavirus.

There have been few other studies which have focused

on the prevalence in the community, but those that

have report lower rates. Isaacs et al. [27] found, in a

very early community surveillance study conducted in

five Oxfordshire general practices, that 20% of stool

samples from children (aged<15 years) had rotavirus

pathogens present. Another study undertaken in

Canada found that around 20% of children present-

ing at paediatric practices and child-care centres with

diarrhoea had rotavirus [28] ; and a further study in

the United States reported that 18% of all diarrhoea-

associated outpatient visits were caused by rotavirus

[29]. While an Austrian study of community-acquired

gastroenteritis found 34% of children aged f48

months with diarrhoea, who consulted a paedia-

trician, were rotavirus positive [30]. We believe the

higher incidence of disease in this current study is

a consequence of a firmer case definition of what

constitutes an episode of gastroenteritis and the use

of highly sensitive molecular methods to identify

pathogens [10].

It was estimated that gastroenteritis costs society

£176 per episode and rotavirus gastroenteritis £143

per episode. In general, this is similar to other esti-

mates of the cost of an episode of rotavirus-caused

diarrhoea, although not necessarily comparable due

to methodology differences. A recent study [31] gath-

ered clinical and cost information from GPs and

parents of children attending Oxfordshire nurseries

and presenting with diarrhoea at GP practices in the

Midlands. This was used to estimate the incidence and

burden of disease, which included both direct health-

care costs and parental time off work costs. It was

estimated that the mean cost per rotavirus episode

was £173 in nurseries and £167 in general practice.

Another UK study also reports a similar cost per

episode. In a prospective study of various infectious

intestinal diseases (IID study) the average cost per

case of rotavirus was £164 [32]. However, this esti-

mate includes those who did not seek medical atten-

tion (something the structured surveillance design did

not allow for) and it also includes adult infections,

and thus greater indirect costs. Studies conducted

abroad also report similar estimates. In Austria, a

cost-of-illness study, conducted alongside a prospec-

tive epidemiological study, estimated that the societal

cost of rotavirus was E250 per child (about £180) [30].

These estimates include the cost of diagnostic tests,

and use the human capital method to calculate lost

productivity. Lower estimates have, however, been

reported. A US study found that the median cost

of diarrhoea- and rotavirus-associated diarrhoea

Table 8. Total cost of illness per episode of gastroenteritis (£ sterling, 2001/2002 prices)

Mean S.D. Min Max P value*

Full sample (n=136)
Total costs (health-care sector) 59.91 125.67 19.00 1187.00

Total costs (health and parental) 73.63 143.35 19.00 1232.85
Total costs (health, parental, society)# 176.00 224.50 19.00 1563.85

Rotavirus (n=64)
Total costs (health-care sector) 58.81 105.65 19.00 827.04 0.128

Total costs (health and parental) 69.00 121.82 19.00 827.04 0.654
Total costs (health, parental, society)# 142.62 190.67 19.00 975.44 0.885

Non-specific (n=72)
Total costs (health-care sector) 60.88 141.86 19.00 1187.00
Total costs (health and parental) 77.74 160.83 19.00 1232.85

Total costs (health, parental, society)# 148.08 216.66 19.00 1563.85

* This is the P value of a Mann–Whitney U test (due to a non-normal distribution) of the difference in means between
rotavirus and other causes.
# This is a summation of the direct costs of medical care to the health service and to the parents (e.g. over-the-counter

medicines) and the costs to society of lost production.
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outpatient visits was $47 and $57, respectively (about

£26 and £32) [29]. This estimate is, however, derived

from medial insurance claims, and thus does not in-

clude any indirect costs or other health system costs,

just the cost incurred by the third-party payer. It is

important to note that although the cost-of-illness

estimates produced in this paper and those discussed

above, are estimated with great rigour, a degree of

caution should be exercised, and they should be con-

sidered indicative rather than definitive. This is be-

cause averages are presented, and these can be heavily

influenced by single events (for example the high

hospitalization costs of the child with campylo-

bacteriosis).

Many researchers (including those discussed above)

have estimated the burden of illness for rotavirus

gastroenteritis, but because the total burden is a

function of the population at risk, it is only valid to

compare the estimates reported with those found by

others in the United Kingdom. Only three such esti-

mates exist, two estimate the total cost of providing

hospital treatment only and the other includes adult

illness, therefore, again they are not strictly compar-

able, but are discussed for completeness. From a

retrospective analysis of a paediatric hospital’s re-

cords, it was estimated that the (direct medical) cost

of hospital treatment for rotavirus was £6.3 million

per year in England and Wales [33]. While analyses

which combined national admissions and laboratory

surveillance data, estimated that the cost of hospita-

lization in 1997 in Scotland for rotavirus gastroen-

teritis ranged from £275 000 to £835 000 [34]. A

further study, the IID study, estimated the total

cost of rotavirus infection in children and adults

in England in 1994 to be £18.2 million [32]. However,

this did not include any hospitalization costs.

A unique feature of this study is the inclusion of

NHS Direct as a health-care resource. This national

telephone helpline was introduced in 2001 as a means

of increasing access to health care and diverting some

demand away from traditional primary-care provi-

ders. The study found that a number of the parents

called NHS Direct, but subsequently took their chil-

dren to the GP, and thus were recruited to the study.

However, it is highly likely that other parents treated

their children at home on the advice of the NHS

Direct. This is one potential reason for the poor re-

cruitment, and could also imply that the incidence of

illness in the community has been underestimated.

Further, as it was introduced after the first year

of recruitment, it may also explain the lower rates of

recruitment in the second and third seasons. This is

supported by a recent analysis of NHS Direct calls

[35], which found that 10.3% of all calls were for

diarrhoea and vomiting, a large proportion of which

were for children aged <5 years. Furthermore, local

NHS Direct data on the number of times that the

treatment algorithm for diarrhoea and vomiting was

used within the Norfolk and Cambridgeshire Primary

Care Trusts (PCTs) (M. Streather, personal com-

munication) shows a steady increase each year, from

an average of 273 calls in the winter months of 2001 in

Cambridge to 337 calls in the winter months of 2004.

The estimated economic burden of rotavirus gas-

troenteritis is considerable and suggests that there is

a need to alleviate some of it. Concurrent research,

using a decision model, has been undertaken to

evaluate the cost effectiveness of a vaccination pro-

gramme for rotavirus [36]. The results of which are

useful in deciding whether it is worthwhile for the

NHS to introduce a vaccine, or if alternative ap-

proaches are necessary.
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