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Rotavirus is a major burden on the Spanish Healthcare System. Rotarix� and RotaTeq� were simultaneously
commercialized in Spain by February, 2007. The objective is to analyze the incidence and seasonality of rotavirus
hospitalizations (RH) in Castile-La Mancha (CLM), following the first 3 y of commercialization. A cross-sectional study of
the hospital discharge registry’s Minimum Basic Data Set (MBDS) in CLM between 2003 and 2009 was performed. We
used the Poisson regression model to quantify the percentage of change in the rotavirus incidence rate (IR) for 2007–
09 vs. 2003–05, adjusting for age, sex, and province. To analyze changes between epidemic seasons the chi-square test
was used. The median IR in 2003–09 was 224.71 per 105 [interquartile range (IQR): 185.24–274.70], which represents
60% of hospital admissions due to infectious acute gastroenteritis. The median rate in 2007–09 decreased [incidence
rate ratio (IRR): 0.86, 95% CI: 0.78–0.96], significantly in Toledo (IRR: 0.54, 95% CI: 0.39–0.75). An incipient decline at the
beginning of the last cold season was observed, preceded by a significant decrease of 68% in the autumn season of
2009. Despite its limited coverage, the rotavirus vaccine may have contributed to decrease RH in CLM.

Introduction

Rotavirus is the most common infectious cause of acute gas-
troenteritis (AGE) in children under 5 y of age worldwide.1

While mortality from AGE in Spain is almost zero, the disease
still poses a major burden for the healthcare system because of its
high infectivity and morbidity.2 In fact, hospitalization costs due
to rotavirus account for more than half the expenses caused by all
AGE cases in children under 5.3 Indeed, the incidence of hospi-
talizations due to rotavirus for this age group in Europe ranges
from 30 to 1,190 per 105 children per year (100–310 per 105 in
Spain),4 with an estimated cost of 1,525–2,101 euros per admis-
sion.5 The disease costs the Spanish national health system EUR
28 million a year.6

The vaccines Rotarix� and RotaTeq� were first commercial-
ized in Spain in July, 2006, and February, 2007, respectively.7.
Although the Spanish Association of Pediatrics recommended
vaccination at the time and again in 2013,8 these vaccines were
never included in the calendar of the National Health System’s
Interregional Council because they were not considered cost-
effective.7,9 Still, according to the number of doses distributed
and assuming a complete vaccination schedule, coverage in Cas-
tile-La Mancha (CLM) went from 18% in 2007 up to 39% in

2008 and 44% in 2009, compared with 17%, 35%, and 38%,
respectively, in Spain as a whole (data provided by Sanofi Pasteur
MSD, SA). Despite these drugs are not subsidized by the govern-
ment, recent studies have estimated a significant decrease in rota-
virus hospitalizations in Spain since their use became more
widespread in 2008.10-13 Other industrialized countries have
already shown a reduction in hospital admissions after 1 to 2 y of
a complete immunization schedule,14-16 with the vaccine remain-
ing effective up to 3 y after the last dose.17,18

The aim of our research is to describe the burden borne by
hospitals due to community-acquired rotavirus in CLM and its
temporary and seasonal evolution between 2003 and 2009. We
also analyze any possible changes that took place in the first trien-
nium of the commercialization of the rotavirus vaccine in Spain
(2007–09), compared to 2003–05.

Results

Eight records in the Minimum Basic Data Set (MBDS) with a
diagnosis of localized salmonella infection (003.21–003.24) and
4 with a diagnosis of amebic abscess (006.3–006.6) were
excluded, leaving 22,998 records. A total of 6,593 cases of
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infectious AGE were identified through the principal diagnosis,
including undetermined or cause-unspecified AGE and diarrheal
syndromes with a specific secondary diagnosis of infectious AGE
(Fig. 1). The total estimated cases of acute rotavirus gastroenteri-
tis (ARGE) consisted of 1,640 records with a 008.61 diagnosis,
to which we added another 17 after assigning the 008.61 code to
cases with an original principal diagnosis coded as 009.0, 558.9,
or 787.91, but which were linked to a secondary diagnosis coded
as 008.61 (Fig. 1).

We calculated that 25% (1,657/6,593) of all hospital admis-
sions due to infectious AGE between 2003 and 2009 in CLM
were caused by rotavirus. The median number of hospital dis-
charges due to rotavirus was 203 (Interquartile range (IQR):
190–263) per year in children under 5 y of age, which represents
2% (1,623/85,042) of hospital admissions for any cause and
48% (1,623/3,399) of those caused by infectious AGE in this age
group (Fig. 1 and Table 1). Salmonellosis accounted for 12%
[(394C10)/3,399] and campylobacteriosis for 6% [(197C4)/
3,399] of all hospitalizations coded as infectious AGE in children
under 5 (Fig. 1). Ninety-eight percent of rotavirus hospitaliza-
tions occurred in this age group, with 84% occurring in children
under 2 y of age (Fig. 1 and Table 1). The frequency of concomi-
tant AGE in children under 5 was 2%; the most common cause
was adenovirus (70%), followed by Campylobacter jejuni (19%).

A total of 25 readmissions were due to “the same process” of
ARGE, as defined in Methods section,19 with none occurring in
2008 or 2009. Only 5 readmissions due to different processes
from the original diagnosis were documented; all occurred in dif-
ferent years. Mortality of infectious AGE requiring admission
was 6% (38/6,593); no deaths were caused by rotavirus.

The median incidence rate (IR) of rotavirus hospitalizations
(RH) in children under 5 y of age between 2003 and 2009 was
224.7 cases per 105 inhabitants (IQR: 185.2–274.7) and 11.30
per 105 (IQR: 9.8–12.8) for all ages. The mean age of this partic-
ular risk group was 14 months, with a standard deviation (SD) of
11 months; 56% were male. The highest incidence of RH
occurred between 7 and 11 months, the group in which rotavirus
represented 75% of hospitalizations for infectious AGE. Ciudad
Real and Guadalajara showed an IR 6 times higher than that of
Toledo; Cuenca and Albacete had IRs 3 and 2 times greater,
respectively (Fig. 2).

The median IR of hospitalization for infectious AGE under 5
y of age decreased 28% in the period after the vaccine was made
available in comparison with the pre-commercialization trien-
nium. The actual IR was estimated to be 594.8 per 105 (IQR:
513.0–676.6) in the period between 2003 and 2005, down to
429.1 (IQR: 367.7–490.5) between 2007 and 2009 (Table 1).
Rotavirus incidence decreased by 18%, from 224.7 per 105

Figure 1. Counting of hospital admissions by IAGE of typified and non-typified etiology. Source: MBDS. CLM, Spain. 2003–09.*
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between 2003 and 2005 (IQR: 193.8–255.6) down to 184.5
(IQR: 158.1–210.9) between 2007 and 2009 (p<0.001). This
decrease was greatest in children aged 2 years, 7–11 months, and
1 y of age (37%, 33%, and 13%, respectively) (Table 1). The

rate of hospitalization for AGE of unknown etiology decreased
significantly by 22% under 5 y of age. In this age group, the
median incidence rate of ARGE in the period after introduction
of the vaccine went down in Albacete, Guadalajara, and especially
in Toledo. It increased in Ciudad Real and remained stable in
Cuenca (Fig. 2).

The seasonal pattern observed coincided with that of temper-
ate countries in general, with peaks during the winter months
(December-February), accounting for 57% of annual RH, com-
pared to 27% of hospitalizations for other infectious AGE of typ-
ified or non-typified etiology in that season (Fig. 3). The highest
rates of RH were registered in December and January (92 and
93%, respectively), with only 5% occurring from June to August.
Seasonal distribution of non-typified AGE in children under 5
shows a seasonal pattern similar to that of rotavirus, but different
from that of Salmonella spp or Campylobacter jejuni, typical of
the summer season (Fig. 3).

The trend was upwards until 2007, with 2 peaks of high
incidence, one in 2005 and another, albeit smaller, in 2007,
which affected all age groups to a greater or lesser degree
(Fig. 4). This trend then went steadily downwards in 2008
(by 39% compared to 2007) and 2009 (by 20% compared to
2008), p < 0.001. RH went down by 15% in the autumn of
2008 with respect to the previous autumn (p D 0 .825), but

Table 1. Hospital admissions for rotavirus (per 105) compared to overall admissions for infectious AGE and admissions for non-typified AGE for the three-
year periods 2003-05 and 2007-09. Source: MBDS. Castile-La Mancha, Spain*

2003–05
Age

Overall infectious AGEa AGE for rotavirus Non-typified AGEb

N Median rate N Median rate % rota/overall AGE by group % rota by group/total rota N Median rate

0–6 ms 316 780.5 189 403.1 59.8 24.6 420 1037.3
7–11 ms 276 939.9 212 701.6 76.8 27.6 370 1260.0
< 1 y 592 847.5 401 529.5 67.7 52.2 790 1131.1
1 y 370 695.8 246 393.0 66.5 32.0 615 1156.6
2 y 177 330.0 78 145.3 44.1 10.1 307 572.5
3 y 74 136.3 19 38.5 25.7 2.47 212 390.7
4 y 69 126.8 14 16.5 20.3 1.8 141 259.2
< 5 y 1282 594.8 758 224.7 59.1 98.6 2065 958.4
� 5 y 1093 21.0 11 1.1 1.01 1.4 3209 61.7
Total 2375 43.9 769 11.3 32.4 100.0 5274 97.3

2007–09
Overall infectious AGEa AGE for rotavirus Non-typified AGEb

Age N Median rate N Median rate % rota/overall AGE by group % rota by group/total rota N Median rate

0–6 ms 248 642.0 154 356.8 62.1 23.3 387 1001.8
7–11 ms 224 811.5 163 469.5 72.8 24.6 331 1199.1
< 1 y 472 712.6 317 403.7 67.2 47.9 718 1084.1
1 y 323 534.8 231 343.2 71.5 34.9 528 874.0
2 y 115 194.1 63 92.1 54.8 9.5 264 445.4
3 y 60 102.3 24 35.6 40.0 3.6 153 260.8
4 y 46 78.7 13 19.8 28.3 2.0 118 201.9
< 5 y 1016 429.1 648 184.5 63.8 97.9 1781 752.4
� 5 y 864 15.3 14 1.1 1.6 2.1 3594 63.7
Total 1880 32.0 662 9.7 35.2 100.0 5375 91.5

*AGE: acute gastroenteritis; MBDS: Minimum Basic Data Set. Rota: rotavirus; ms: months; y: years old.
aPrincipal diagnosis of bacterial or parasitic AGE (001–005, 006–007, and 008.0–008.5) and viral AGE (008.6 to 008.8), excluding a principal diagnosis of local-
ized salmonella infection (003.21–003.24) or amebic abscess (006.3–006.6). Also, non-typified AGE with a secondary diagnosis of infectious (typified) AGE.
bNon-typified AGE without a secondary diagnosis of infectious AGE: “AGE of undetermined cause” (009.0 to 009.3), “unspecified noninfectious AGE” (558.9),
or “diarrhea” (787.91).

Figure 2. Distribution of triennial rates of acute rotavirus gastroenteritis
by provinces. Children under 5 y of age. MBDS. CLM, Spain. 2003–05 and
2007–09. MBDS: Minimum Basic Data Set. CLM: Castile-La Mancha.
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increased by 12% in the corresponding winter season
(December 2008-February 2009) as compared to December
2007-February 2008 (p < 0.424). After a decrease of 68% in
the fall of 2009 with regard to the same season in 2008
(p < 0.001), the trend looked downwards in the early winter
of 2009 (Fig. 5).

In the multivariate analysis we observed a 14% decline in the
IR of ARGE in 2007–09 compared to 2003–05 (Incidence Rate
Ratio (IRR): 0.86; 95% CI: 0.78–0.96) (Table 2). The decrease
was seen in all age groups under 5 years, but was only significant
for the 2 year-old group (IRR: 0.42; 95% CI: 0.23–0.79).
Despite a noticeable decrease in IRs during the triennium after
vaccine introduction in all provinces except Cuenca, only Toledo
experienced a statistically significant decrease (IRR: 0.54, 95%
CI: 0.39–0.75).

Discussion

Our results show that in the 3 y following the commercial
introduction of Rotarix� and RotaTeq� in Spain, the coding of
hospital discharges for any type of AGE in general, and rotavirus
in particular, fell by a quarter in the region of CLM.

We found wide variability in the rate of RH under 5 y of
age (144.27–395.53 per 105), somewhat lower than that
described for Spain as a whole between 2003–08 (105.31–
462.11 per 105).20 In fact, the prevalence of RH compared to
that of total hospitalizations for typified or non-typified AGE
in children under 5 was 1.4 times lower than the national
prevalence rates (19.2% vs. Twenty-eight.4%). In Europe,

Figure 3. Seasonal distribution of the number of hospitalizations caused
by rotavirus, Salmonella spp., Campylobacter jejuni and non-typified
AGE. Children under 5 y of age. MBDS. CLM, Spain. 2003–09. AGE: acute
gastroenteritis. MBDS: Minimum Basic Data Set. CLM: Castile-La Mancha.

Figure 4. Distribution of incidence rates of rotavirus hospital discharges
by year groups. Children under 5 y of age. MBDS. CLM, Spain. 2003–09.
MBDS: Minimum Basic Data Set. CLM: Castile-La Mancha. Y: year/s.

Figure 5. Distribution of rotavirus hospital discharge rates by year. Chil-
dren under 5 y of age. MBDS. CLM, Spain. 2003–09. MBDS: Minimum
Basic Data Set. CLM: Castile-La Mancha.

Table 2.Multivariate analysis: comparison of the incidence rates of rotavirus
hospital discharges in CLM in the triennium 2007–09 vs. the triennium
2003-05. Source: MBDS. Castile-La Mancha, Spain*

Variables IRR CI 95% P value

2007–09 vs. 2003–05 trienniums 0.86 0.78–0.96 0.006
Age

< 1 y 0.90 0.77–1.03 0.148
1 y 0.87 0.62–1.20 0.395
2 y 0.42 0.23–0.79 0.007
3-4 y 0.72 0.33–1.55 0.399
5-9 y 1.77 0.61–5.07 0.291
� 10 y 3.87 0.64–23.47 0.141

Sex
Male 0.85 0.64–0.98 0.023
Female 0.88 0.75–1.03 0.121

Provinces
Toledo 0.54 0.39–0.75 0.001
Ciudad Real 0.89 0.77–1.04 0.146
Guadalajara 0.87 0.71–1.08 0.218
Albacete 0.78 0.57–1.07 0.118
Cuenca 1.32 0.93–1.89 0.124

*Poisson regression, adjusted for age, sex, and province.
MBDS: Minimum Basic Data Set.
IRR: Incidence Rate Ratio.
Y: years old.
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rotavirus represents 14% to 54% of all admissions for AGE in
this group.4,6,21 This variability constitutes a limitation when
making comparisons and is most likely due to differences in
study design, coding methods, access to health care, disease
management, data sources, coverage and representativeness of
surveillance systems, and the years and geographic areas
included. Moreover, rotavirus possesses significant genetic
diversity that can cause changes in its antigenicity and patho-
genic ability.22 Anyway, this observed variability, which was
even further influenced by the introduction of the new vac-
cines,23 results in different clinical effects over the years in var-
ious geographic areas.24-27

The trend described in CLM resembles that noted for Spain as
a whole.10-13 With the exception of gaps in both 2001 and 2006,
the annual IR of RH in Spain increased progressively from the
beginning of this century, rising from 103.9 per 105 in 1999 to
182 per 105 in 2005.28 Apart from the period between 2005 and
2006, when the median IR in children under 5 in CLM exceeded
that in Spain overall,10 IR decreases in CLM were 1.5 and
2.1 times greater than the national average in 2008 and 2009,
respectively.10,20 This most likely corresponds to the fact that
vaccination coverage in this region was 4% higher than the
national average in 2007–09. The downward trend in 2008 in
CLM and in the country as a whole, coincides with the fact that
vaccination coverage that year was twice as high as in 2007, both
in CLM and at the national level.

The MBDS data revealed that Spain experienced a decrease in
RH of 33.1% in 2008–09 with respect to 2005–06,10 compared
with a decrease of 47.4% between the same periods in CLM.
Given an average cost of 1,813 euros per hospital admission,5 the
decrease in RH during 2007–09 resulted in a savings of approxi-
mately 200,000 euros for the healthcare system of CLM. In fact,
subsidized vaccination programs in European countries have led
to an annual decrease of 74% in the IR of RH under 18 y of age
when comparing the post-vaccination period (2008–09) with the
pre-vaccination period (2002–05).29,30 This means a 73%
annual reduction of direct costs of RH. In European regions of
low to moderate commercialization of the new vaccine, the
reduction of IR under 2 y of age was 25–36% when comparing
the periods 2008–11 and 2004–06,31 similar to the decrease in
Spain.

As in Europe32-34 and the rest of the world,1,14 the risk of
RH is greater under 2 y (80–89%, p <0.001). It is possible
that cases in elderly patients are underestimated due to a less
systematic search for rotavirus in the action protocol compared
with that used in pediatrics, though the specific laboratory diag-
nosis does not change the treatment regimen nonetheless. The
decrease in the 5–9 and 10–64 year-old age groups may actually
indicate “herd immunity” for those living or in close contact
with vaccinated children.15 In contrast, the rate increased by
20% in the 4 year-old age group, who were born before the vac-
cines availability. Unfortunately, the small number of patients
over the age of 2 prevents us from making definitive
conclusions.

This research was carried out from the MBDS, a nationwide
database. This is a compulsory data source that is retrospectively

constructed with every hospitalization episode in Spain. Many
studies have been conducted from it. A major limitation is that
MBDS is not intended for surveillance of infectious diseases.
Although the main reason for hospital discharges has previously
been used to assess the burden of disease, some studies show an
underestimation when MBDS is used.2,35 In fact, 66%
(12,486/18,979) of the records coded with a principal diagnosis
of AGE correspond to non-typified AGE (57% under 5 years)
(Fig. 1). The 558.9 code is usually used to encode non-typified
diarrhea at discharge, even without knowing whether these cases
are infectious. Similar results on incidence categorized by age
group in ARGE and non-typified AGE (Table 1) described pre-
viously36 suggest that many cases of non-typified AGE could be
attributed to rotavirus, a hypothesis bolstered by the similarities
observed in the seasonality of AGE, which is different when
caused by Salmonella or Campylobacter than when due to rota-
virus (Fig. 3). In addition, in 2007–09, cases of non-typified
AGE fell by 22% in children under 5 (p<0.001), a greater
decrease than that of rotavirus. About 28% of ARGE is under-
diagnosed through MBDS.37 Besides, microbiological data
depends on the diagnostic practices and availability of techni-
ques in hospitals and MBDS does not collect cases from the
emergency room. Finally, MBDS does not include the patterns
of administered vaccines.

Despite the modest diagnostic sensitivity of MBDS,35 it has
proved its usefulness in monitoring the impact of vaccination,
since coding defects and underestimation appear to be compara-
ble in both the pre- and post-vaccination periods.10,35 By this
way, a study revealed that rotavirus-coded hospitalization rates
decreased by 50% in 2007–08, compared with prevaccine rates
in 2001–06.38

To the defects and gaps in the information gathered from the
MBDS, we have to add the aforementioned natural oscillations
in the incidence of ARGE22,23 and the difficulty in observing the
effects of low vaccination coverage (18% in 2007). As explained,
the vaccine coverage was derived from distributed doses and no
information is available on compliance of vaccine. Otherwise,
the upward trend might simply involve a stronger coding culture
of hospitalization processes over time. In addition, the decline in
RH after the introduction of the vaccine may contribute to
changes in the criterion of “need for hospitalization.”

The count of hospitalizations became insufficient to draw
solid conclusions on the incidence decrease, especially, when
stratifying by age group. Both the complete absence of cases in
some age groups over 5 as well as low numbers of cases in other
groups under and over 5 decrease the statistical power when strat-
ifying by this variable. This would explain why the decrease in
rates between the 2 time periods categorized by age groups was
not statistically significant in the multivariate analysis except in
the 2 year-old group (Table 2). It may also help explain why dif-
ferences between the time periods did not prove to be significant
when categorized by provinces, except in Toledo, the only prov-
ince where a decline in rates in all groups under the age of 5
occurred.

In summary, analysis of a secondary data source has provided
evidence about a decline of RH in CLM after a short period of
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low immunization. In view of the low number of hospitalizations
obtained from the available data, mainly when stratified, the
timeframe of observation should be broadened for future
research. Even though it is not conclusive that such decrease may
be related to the use of the self-funded vaccines, it seems appro-
priate that pediatricians continue encouraging community-based
rotavirus vaccination at well-baby visits. Future research could
clarify present findings.

Materials and Methods

Setting and data source
This is a cross-sectional study of ARGE requiring hospital

admission in CLM from January 1, 2003, to December 31,
2009. The MBDS of the CLM health service was used as source
of information along with the Statistics on Health Establishments
with Inpatient Regimen, which together represent an average
population coverage of 99.37%. These data were provided by the
Service of Information and Sanitary Statistics of the Counseling
of Health and Social Welfare in CLM.

Definition of the variable of interest
We requested information from the MBDS database (hospital

discharges) about any records with a primary or secondary diag-
nosis of infectious AGE coded according to the Ninth Revision
of the International Classification of Diseases, Clinical Modifica-
tion (ICD-9-CM). This included bacterial or parasitic AGE
(001–005, 006–007, and 008.0–008.5) and viral AGE (008.6 to
008.8), as well as a primary or secondary diagnosis of non-typi-
fied AGE (of unknown etiology): “AGE of undetermined cause”
(009.0 to 009.3), “unspecified noninfectious AGE” (558.9), or
“diarrhea” (787.91), according to that classification. Altogether,
23,006 records were retrieved.

All infectious cases of AGE leading to hospital admission
which had been coded as the principal diagnosis were included to
assess both the burden and seasonality of ARGE with respect to
the rest of AGE. AGE of “undetermined etiology,” “cause-
unspecified” AGE, and “diarrhea” were included as primary diag-
noses because ARGE is not a notifiable disease in Spain and is
thus not always diagnosed with a specific laboratory code. All
records with a secondary diagnosis of infectious AGE were
included with the aim of identifying rotavirus as a probable etiol-
ogy of any hospital admissions in which a principal diagnosis of
AGE was coded as “undetermined etiology,” “cause-unspecified,”
or “diarrhea.”

Hospital readmission listed as due to “the same process” was
defined as a hospitalization episode of the same patient occurring
twice in a period of one month.19 The records compiled in
Figure 1 correspond to new patients only, since readmissions
“for the same process” were not included in the count.

Statistical Analysis
Frequency measures with their 95% Confidence Intervals

(95% CI) were estimated for each year. To estimate IRs, popula-
tion censuses from the Spanish National Institute of Statistics
(INE) categorized by age, sex, and province of residence were
used. Monthly disaggregated population data of children under
one year of age were provided by the National Center for Epide-
miology, also from census estimates.

Estimates of medians with interquartile ranges were then cal-
culated for the 3 y prior to vaccine availability (2003–05) as well
as for the subsequent triennium (2007–09). Data for the year
2006, which was when the first of the 2 vaccines became com-
mercially available, was not taken into account, as it was consid-
ered to be a year of transition. Finally, variations in the IRs of
RH in the latter period (2007–09) were quantified and compared
to those in 2003–05 by means of IRR (CI 95%). To this end, a
Poisson regression model was used, adjusting for the variables of
age, sex, and province of hospital admission.

Seasonal patterns were described in accordance with monthly
distribution of discharges per year. To investigate possible
changes in the percentage of rotavirus in terms of annual dis-
charges and in its epidemic seasons, the chi-square test was used.
Analyses were performed using Statistical Software Stata 11 (Sta-
taCorp LP. 2009); the level of significance (p) was taken to be
values less than 0.05.
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