
624

Original article
rev chil Pediatr. 2019;90(6):624-631
DOi: 10.32641/rchped.v90i6.1011

Predictor Factors for Emergency Department revisiting of children 
with acute gastroenteritis: case-control study

Factores predictores de reconsulta por Gastroenteritis Aguda en  
Urgencias Pediátricas: estudio de casos y controles

Arístides Rivas Garcíaa, Sara Vigil Vázqueza, Sara Bragado Lópeza, Estíbaliz López-Herce Artetaa,  
Patricia Alonso Riveroa, María Concepción Míguez Navarroa

aPediatric emergency Department, gregorio Marañón University Hospital, Spain 

received: 7-12-2018; approved: 12-6-2019

correspondence:
arístides rivas garcía
arisrivas@hotmail.com

How to cite this article: rev chil Pediatr 2019;90(6):624-631. DOi: 10.32641/rchped.v90i6.1011

Versión in press ID 1011-ing

Keywords: 
Gastroenteritis;  
vomiting;  
diarrhea;  
emergency department; 
pediatrics

Abstract

The objective of this work is to describe risk factors for reconsultation in patients with an acute 
gastroenteritis diagnosis, identifiable in their first visit to the Emergency Department. Patients and 
Method: Case-control study, including patients aged between 0-16 years who consulted in the Emer-
gency Department (ED) of a tertiary hospital for 4 years. The case is defined as the episode with a 
gastroenteritis diagnosis that reconsulted within 72 hours. A control was selected for each case, which 
was the first patient to consult after each case with the same diagnosis and not reconsulted later. 
Epidemiological and clinical variables, and diagnostic-therapeutic interventions carried out during 
the first visit were studied. Univariate and multivariate analyses of the reconsultation risk were per-
formed using logistic regression models. Results: Gastroenteritis diagnoses accounted for 5.3% of all 
ED visits. 745 patients (6.2%) reconsulted within 72 hours. Multivariate analysis found association 
between reconsultation with each year of increasing age (OR 0.94, 95% CI 0.91-0.97), absence of 
rotavirus vaccination (OR 1.47, 95% CI: 1.11-1.95), no prior assessment in primary care (OR 1.55, 
95% CI 1.09-2.19), increased stool output in the last 24 hours (OR 1.06, 95% CI 1.02-1.10), and stool 
collection in the ED (OR 1.54, 95% CI 1.05-2.24). Conclusions: Younger patients with an increased 
stool output are especially susceptible to return to the ED for consultation. Rotavirus vaccination 
could reduce reconsultation. None of the diagnostic-therapeutic actions carried out seems to reduce 
the number of visits to the ED.
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Introduction

Acute gastroenteritis (AGE) is a highly prevalent 
pathology in pediatric age that entails a significant 
morbidity and mortality rate worldwide1. This is a 
frequent diagnosis in the Pediatric Emergency De-
partment (PED)2, resulting in a high number of repea-
ted consultations3-5.

These repeated consultations in the PED are a 
little-analyzed phenomenon in Spain, where there 
are no specific studies on AGE. In the study by Min-
tegui et al7, in which the repeated consultations rate 
reports 13.4%, gastrointestinal pathology is the third 
cause of repeating consultation and represents 12% 
of that rate. These data are similar to those of Rivas 
et al, although in this case, the study was carried out 
in a population of frequent users of health services 
(patients with at least 10 visits to the Emergency De-
partment in a year) and the proportion of repeated 
consultations was 27%8.

The only published studies on repeated consulta-
tions in pediatric patients with AGE9,10 focus on eva-
luating the association of certain therapeutic measu-
res with repeated consultations. To date, there are no 
studies evaluating the association with demographic or 
clinical characteristics.

Given the high rate of visits due to this pathology, 
it would be useful to know which variables can pre-
dict repeated consultation, in order to influence them, 
anticipate and prevent a possible bad course and thus 
optimize resources.

Therefore, the objective of this study is to suggest 
identifiable risk factors in a first visit to the Emergency 
Department (ED) that may increase the risk of repea-
ting consultation due to the same reason.

Patients and Method

A single-center case-control study was designed, 
including patients under 16 years of age who consulted 
in the PED of a tertiary hospital in the Comunidad de 
Madrid, Spain, which see 55,000 emergencies annually. 
The study period covered 4 years (April 2013-March 
2017). The study was approved by the local clinical re-
search and ethics committee.

Population and sample
The study included patients with an AGE diagnosis 

at discharge, defined according to the diagnostic co-
ding of the Sociedad Española de Urgencias de Pediatría 
(SEUP) as the increased daily volume and frequency of 
stools and watery ones, associated or not with vomi-
ting and/or fever2 (code A09 of the International Clas-
sification of Diseases, ICD-10).

All cases were selected during the study period, de-
fined as case the first visit to the ED of each patient 
with AGE diagnosis at discharge who came to the PED 
during the study period and who repeat the consulta-
tion at least once, with the same diagnosis at dischar-
ge, and within 72 hours of the first visit. The control 
sample was selected through systematic sampling of 
patients who visited the ED with an AGE diagnosis 
at discharge, pairing them with the cases temporarily 
in order to ensure a homogeneous distribution of the 
etiological agents. In this way, the control was defined 
as the first patient who visited the PED after each case, 
with the same diagnosis at discharge and who did not 
repeat consultation later. Other variables were not in-
cluded in the pairing to analyze their impact as risk fac-
tors, thus controlling their influence on other variables 
through multivariate analysis.

The following criteria were considered for the 
exclusion of patients: patients who needed hospitali-
zation, those whose baseline pathology conditioned 
the achievement of an adequate fluid and electrolyte 
balance (previous intestinal surgery, metabolic disor-
ders, congenital adrenal hyperplasia) and those where 
the cause of the condition was not a gastrointestinal 
infection (appendicitis, diabetic ketoacidosis, antibio-
tic-associated diarrhea, cow’s milk protein intolerance, 
inflammatory bowel disease, celiac disease, immuno-
deficiencies). The lack of access to the patient’s medical 
history (protected, belonging to another autonomous 
community) is also considered an exclusion criterion.

Variables under study
The following variables were analyzed as potential 

risk factors: epidemiological ones, clinical picture cha-
racteristics, and diagnostic and therapeutic interven-
tions performed during the first visit to the ED.

The impact on the general condition was defined 
as the alteration of the pediatric assessment triangle11 
at the time of emergency care. The dehydration degree 
was assessed according to the Gorelick scale12.

In the case of patients who required additional 
tests, analytical data and results of such tests were co-
llected. In the center, the current protocol indicates 
stool collection during severe diarrhea (which that 
causes severe dehydration: Gorelick scale score ≥ 7) or 
more than 5 days in duration, bloody mucus in stools, 
epidemic outbreak, or need for hospitalization. The 
therapeutic interventions studied were: oral intake to-
lerance test, oral or intravenous rehydration, and on-
dansetron administration. Rehydration was indicated 
according to the center protocol and to a Gorelick scale 
score other than 0, where the intravenous route was 
used in those patients that oral rehydration failed, the-
re was a general condition impact, severe dehydration, 
need for blood analysis, or risk factors such as convul-
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sion, immunosuppression, underlying disease, and/or 
epidemic environment. Ondansetron administration 
depended on the presence of uncontrollable vomiting 
(uncontrollable vomiting with no tolerance to oral in-
take).

A retrospective data collection was carried out 
from the review of the patient’s clinical history and the 
clinical records database of the Comunidad de Madrid. 
This includes information on both primary care (data 
on personal history and vaccination status) and spe-
cialized care.

Statistical analysis
The statistical software S.P.S.S. version 20 was used 

for data processing and analysis. Categorical variables 
are expressed as absolute frequency and percentage. 
the quantitative ones of symmetric distribution are 
presented as mean and standard deviation and those 
of asymmetric distribution as median and interquartile 
range.

The association among qualitative variables was 
analyzed using the Chi-square test, and for quantita-
tive variables, the Student’s t-test or Mann-Whitney U 
test were used as a non-parametric test. The risk level 
of repeating consultation was established with OR and 
95%CI through binary logistic regression models for 
both univariate and multivariate analysis. A p < 0.05 
value was considered statistically significant.

Results

Figure 1 shows the flowchart of patient selection. 
745 patients repeated consultation within 72 hours, ge-
nerating 856 repeated consultations (7.2% of all AGEs; 
95%CI 6.7-7.6%). 1,490 patients were selected (745 ca-
ses and 745 controls) and after applying the exclusion 
criteria, 699 cases and 660 controls were analyzed.

Univariate analysis
Table 1 shows the epidemiological characteris-

tics of both groups. An association between repeating 
consultation and age in years was found, in which the 
younger patients repeated consultation the most, es-
pecially those younger than 2 years (57.3% compared 
with 44.3% of those older than 2 years, OR 1.69, 95%CI 
1.36-2.09), decreasing that risk for each year of age in-
crease. It was also observed a risk increase of repeating 
consultation as the number of depositions reported 
in the previous 24 hours raised, where this difference 
is more pronounced in those patients with 5 or more 
depositions (57.2% compared with 47.5% with fewer 
depositions, OR 1.48; 95%CI 1.17-1.86). There was no 
severe dehydration among the analyzed patients. Ta-
bles 2 and 3 show the association between repeating 
consultation and clinical and management variables.

Multivariate analysis
All variables with statistically significant associa-

tions determined in univariate analysis were included 
in a multiple logistic regression model. The result of 
this multivariate analysis reflected a decrease in the risk 
of repeating consultation for each year that age increa-
ses (OR 0.94, 95%CI 0.91-0.97), as well as the lack of 
rotavirus vaccination (OR 1.47, 95%CI 1.11-1.95) and 
no prior assessment in primary care (OR 1.55, 95%CI 
1.10-2.19). The increased number of stools in the last 
24 hours (OR 1.06, 95%CI 1.02-1.10) and microbio-
logical stool sampling in the ED (OR 1.54, 95% CI 
1.05-2.24) were also independently associated with re-
turning to ED. There was no association with the pre-
sence of pathological agents in stools (OR 1.36, 95% CI 
0.87-2.15), the subsequent primary care visit (OR 1.21, 
95%CI 0.81-1.81) or the presence of abdominal pain 
(OR 1.29, 95%CI 0.99-1.67), although in abdominal 
pain there was a significant trend (p = 0.057).

Figure 1. Sample Selection Flowchart. age: acute gastroenteritis. PeD: Pe-
diatric emergency Department. HUS: hemolytic uremic syndrome. *Patients 
diagnosed with age who do not meet the criteria established in the diagnos-
tic coding of the Spanish Society of Pediatric emergencies.
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Table 1. Epidemiological characteristics of the study groups

revisit no revisit p Value Or total analyzed

 n % n % Or ci95% n

Sex male 392 56.1 368 55.8 0.905 1,359

age (years)a 1.5 0.9-3.4 2.1 1.0-5.3 < 0.001 0.94 0.91-0.96 1,359

corresponding hospitalb 265 37.9 232 35.2 0.291 1,359

Underlying disease 606 86.7 572 86.7 0.988 1,359

no history of prematurity 669 95.7 623 94.4 0.263 1,359

no chronic treatment 674 96.4 644 97.6 0.215 1,359

Previous admissions 130 18.6 122 18.5 0.957 1,359

Previous hospitalizations for age 36 5.2 23 3.5 0.132 1,359

non-vaccinated rotavirus 535 78.1 417 69.4 < 0.001 1.57 1.22-2.02 1,286

epidemic environment 99 22.3 103 20.3 0.436 951

no prior assessment in Pc 607 86.8 546 82.7 0.035 1.38 1.02-1.86 1,359

no referral from Pcc 73 85.9 94 82.5 0.515 199

the values in the table are expressed in absolute frequencies (n) and percentages (%). athe values are expressed in median and interquar-
tile interval; risk is indicated for each year of increasing age. bcorresponding hospital within the health area in which the patient resides. 
cIncludes only those previously valued in primary care. OR: Odds ratio. CI95%: 95% confidence interval. AGE: acute gastroenteritis. PC: 
primary care.

Table 2. Clinical characteristics of study groups

revisit no revisit p Value Or total analyzed

 n % n % Or ci95% n

Pat non-stable 67 9.6 67 10.2 0.726 1,359

evolution period (hours)a 24 18-72 24 24-72 0.961 1,321

Pathological products in stools 89 13.4 55 8.9 0.011 1.59 1.11-2.26 1,286

number of depositions in last 24 hoursa 5 3-7 4 3-7 0.001 1.07 1.03-1.10 1,158

Vomiting 481 68.8 466 70.6 0.472 1,359

Uncontrollable vomiting 46 10.2 62 12.6 0.257

Vomiting in last 24 hoursa 4 2-6 4 2-5 0.678    763

Fever 334 49.3 294 46.7 0.335 1,307

Highest temperatureb 38.8 0.6 38.6 2.4 0.166    604

abdominal pain 258 36.9 202 30.6 0.014 1.33 1.06-1.66 1,359

Dehydration 73 10.4 77 11.7 0.472 1,359

Moderate dehydration 25 3.6 19 2.9 0.468 1,359

the values in the table are expressed in absolute frequencies (n) and percentages (%). athe values are expressed in median and interquartile 
interval. bThe values are expressed in mean and standard deviation. OR: Odds ratio. CI95%: 95% confidence interval. PAT: pediatric assessment 
triangle.
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Discussion

The AGE is a frequent diagnosis in the PED, rea-
ching in our case 5.3% of all diagnoses at discharge, 
a figure slightly lower than other studies conducted 
in our country13,14. In our study period, 1 out of every 
14 patients who consulted in the ED due to AGE, had 
consulted for the same reason in the previous 72 hours. 
Proposing risk factors that can be related to repeat 
consultation will help to design strategies aimed at op-
timizing resources in the ED. Most of the studies pre-
viously conducted focus on the efficacy of the different 
therapeutic measures9,10, while ours is the first with a 
high number of pediatric patients, which analyze clini-
cal and epidemiological variables. 

The younger patients presented the highest risk 
of repeating consultation due to AGE, especially tho-
se younger than 2 years, as is the case when we study 
consultations15 and repeated consultations3 related to 

any pathology. These patients are especially susceptible 
to dehydration, generating great anxiety in the family. 
This dehydration risk may be even more severe in new-
borns and young infants exclusively breastfed because 
of, among other factors, the inability to have adequate 
intake control. However, there are studies that refer to 
the protective role of breastfeeding against AGE17,18.

Rotavirus is responsible for up to 30% of AGE ca-
ses, which is the main cause of hospitalizations due to 
acute diarrhea in our country19-21. It is also associated 
with high use of health resources (emergency and pri-
mary care visits). Since 2006, in Spain, there are two 
types of rotavirus vaccines, not financed by the Public 
Health System22. Effectiveness studies have been ca-
rried out in Spain with favorable outcomes, despite 
an average coverage lower than 50%. These outcomes 
are related to a decrease in hospitalizations due to ro-
tavirus-related AGE between 67% and 71%23. Based on 
these data, our study proves that rotavirus vaccination 

Table 3. Diagnostic-therapeutic management of study groups

revisit no revisit p Value Or total analyzed

 n % n % Or ci95% n

Blood analysis 57 8.2 56 8.5 0.826 1,359

Microbiological stool analysis 109 15.6 71 10.8 0.009 1.53 1.11-2.11 1,359

Stool culture (+) 47 43.1 24 33.8 0.211    180

Virus (+) 15 22.4 11 25.6 0.700    110

Oral tolerance test 277 41.3 280 43.0 0.524 1,322

Oral rehydration 41 5.9 49 7.8 0.176 1,316

Ondansetron administration 135 19.4 132 20.3 0.685 1,345

intravenous rehydration 46 6.7 50 8.1 0.337 1,311

no subsequent Pc visit 638 91.3 566 88.4 0.085 1,339

glycemiaa 93.9 29.1 94.9 24.9 0.806    167

Ketonemia (mmol/l)b 2.0 0.8-4.0 2.1 0.7-4.2 0.916      65

pH a 7.35 0.05 7.35 0.1 0.973      94

Bicarbonatea 21.5 3.8 22.6 4.6 0.198      94

Sodiuma 135.4 4.0 135.3 2.9 0.906      98

Potassiuma 4.0 0.6 4.0 0.6 0.965      98

chlorinea 105.2 5.8 103.8 3.8 0.256      67

leukocytesb 10,400 8,700-14,000 11,400 7,400-16,425 0.910      97

neutrophilsb   6,600 3,900-10,656   7,150 3,750-11,625 0.730      95

crPb 0.5 0.1-3.6 0.5 0.1-2.9 0.953      93

time in PeD (hours)b 1 0-2 1 0-2 0.527 1,359

the values in the table are expressed in absolute frequencies (n) and percentages (%). athe values are expressed in mean and standard devia-
tion. bThe values are expressed in median and interquartile interval. OR: Odds ratio. CI95%: 95% confidence interval. PC: primary care. CRP: 
c-reactive protein. PeD:pediatric emergency department.
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is a protective factor against repeat consultation. This 
is one more argument for recommending this vaccina-
tion since it could reduce the number of visits to the 
ED due to AGE, as had already been suggested24.

Abdominal pain is a frequent symptom in AGE 
pictures, which sometimes is difficult to manage. Ac-
cording to our data, 37% of the patients who repeated 
consultation, presented abdominal pain in the first vi-
sit, compared with 30% of those who did not, however, 
pain was considered present as referred by the patient 
or his/her family, without using validated scales for the 
pain assessment25, or gathered information about the 
analgesic procedures performed in the ED. The pre-
sence of blood or pus in stools is sometimes associated 
with enteroinvasive gastroenteritis that tends to occur 
more aggressively16, it is, therefore, one of the reasons 
for collecting microbiological stool samples26. This 
sample collection was another factor that was inde-
pendently associated with repeating consultation, but 
not with the presence of the pathological agents before 
mentioned. The expectation of a possible treatment 
based on the outcome of the stool culture and worries 
over a high rate of stool emission could have influenced 
the increased risk detected of repeating consultation.

Despite AGE is a very common disease, there are 
significant variations in the management of it27. The-
re are studies that evaluate the efficacy of different 
treatments. Freedman et al conducted a systematic re-
view of the interventions most frequently used in the 
AGE management in developed countries, including 
repeated consultations as one of the variables analy-
zed. In their results, there was no association between 
the use of intravenous rehydration or antiemetics, and 
less repeated consultations10, however, they found 
a relation between the ondansetron administration 
with optimization of rehydration and reduction of the 
hospitalization risk. Another review by Tamasik et al 
which compared the use of ondansetron versus pla-
cebo found no significant difference between the two 
options regarding repeated consultations28.

Our results seem to confirm what has been descri-
bed before9,10,28, and, although oral and intravenous re-
hydration has demonstrated to be effective in reversing 
dehydration29,30, in our sample, none of the therapeutic 
actions performed reduced the risk of repeating con-
sultation.

Most of the patients who are frequent users of 
PEDs come directly without an appointment to pri-
mary care7,8, this data may be extrapolated to the rest 
of the ED visits as it is evident in our sample. However, 
those who previously visited their pediatrician repeat 
consultation less than those who did not, regardless of 
whether or not they were referred from their healthca-
re center. The criteria coincidence or the accessibility 
to their health center that denotes this previous visit, 

may have an effect of confidence and peace in the pa-
rents and prevent repeating consultation. In most ca-
ses, in our sphere, AGE is a mild pathology that does 
not require complementary tests or hospital treatment. 
For this reason and due to its intrinsic characteristics, 
Primary Care must be promoted and vindicated as a 
system capable of resolving most of the health pro-
blems of its population, thus regenerating patients’ 
confidence in this essential care level.

There are several limitations in our study, among 
which we can point out the lack of recording of some 
data in clinical records that with a larger sample size 
could be improved. The Gorelick scale score was no re-
gistered in all the clinical records, however, it has been 
calculated retrospectively with the data obtained in the 
physical examination. It has not been possible to check 
if all indications for treatment or complementary stu-
dies comply with the center’s protocols, however, it 
has been verified that they will reflect normal clinical 
practice. As well as other works with similar objectives 
such as that of Freedman (2013)10, the clinical situation 
of patients at the time of repeating consultation is not 
analyzed and it is therefore not known if that visit is 
motivated by worsening and/or persistence of symp-
toms, or other psychosocial aspects that are difficult to 
measure. Thus, the risk of repeating consultation mea-
sures (OR) will not be accurate. However, repeated 
consultation is identified as a marker of bad course and 
the objective of the study is not to point out natural as-
pects of the disease that condition such bad course, but 
to propose risk factors present in the first visit on which 
we can influence and therefore prevent repeating con-
sultation regardless of why it occurs. Thus, when these 
potential factors are identified, they should be confir-
med with tests that provide more information. Also, 
it has not been possible to study the feeding type of 
small infants since this data was frequently not recor-
ded. As mentioned before, we think that the diet of this 
group of patients may influence the risk of repeating 
consultation, so it would be interesting to include this 
variable in future studies. Neither have socio-cultural 
or psychological aspects been considered which might 
influence the decision to repeat consultation.

The large size of our sample, the group selection, 
and large number of controlled variables represent the 
main strengths of our study. However, prospective stu-
dies would be necessary to provide a higher degree of 
evidence and multicentric ones in order to extrapolate 
the conclusions outside our sphere.

We can conclude that in our sphere, the AGE cau-
ses a large number of repeated consultations in the ED, 
that younger patients (especially those under 2 years of 
age) and high defecation rates are especially susceptible 
to repeat consultation in the ED. In addition, vacci-
nation against rotavirus in these patients could reduce 
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repeating consultations and, except for the number of 
depositions and the request for microbiological stools 
study, none of the clinical findings or diagnostic-thera-
peutic actions carried out seems to reduce the number 
of these repeated consultations in the ED.
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