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RESUMO
Introdução: Nos últimos anos, os reinternamentos pediátricos têm sido alvo de atenção crescente. Distinguir reinternamentos pro-
gramados de não programados, e os que podem ou não ser evitados constituem aspetos importantes para a melhor compreensão 
desta temática. O objetivo deste estudo foi analisar a taxa de reinternamentos e caracterizar a população reinternada até 30 dias após 
a alta numa enfermaria de Pediatria de um hospital de nível II. 
Material e Métodos: Estudo observacional retrospetivo dos doentes com alta da enfermaria de Pediatria de um hospital de nível 
II, entre 2009 e 2019, e que tiveram pelo menos um reinternamento até 30 dias após a alta. Dados clínicos e demográficos foram 
obtidos a partir da análise dos processos clínicos. Considerámos potencialmente evitáveis os reinternamentos não programados 
relacionadas com o internamento índex.
Resultados: Das 6879 admissões durante o período de estudo, 4,8% resultaram em reinternamento até 30 dias. Excluindo os rein-
ternamentos programados, a taxa de reinternamento até sete, 15 e 30 dias foi, respetivamente, 1,7%, 2,7% e 3,9%. A maioria dos 
reinternamentos não programadas (77%) foi considerada potencialmente evitável. Os doentes reavaliados em Hospital de Dia após 
a alta apresentaram um menor intervalo até ao reinternamento. Os reinternamentos devido à descompensação de doença crónica 
apresentaram maior probabilidade de estarem relacionados com o internamento índex. Doentes com doença crónica e com compro-
misso neurológico apresentaram maior probabilidade de terem múltiplos reinternamentos. 
Conclusão: Em comparação com a literatura disponível, foi identificada uma baixa taxa global de reinternamentos, mas uma percen-
tagem superior de reinternamentos potencialmente evitáveis. 
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ABSTRACT
Introduction: Pediatric readmissions have received increased attention in the past few years. Distinguishing between planned and 
unplanned readmissions and between preventable and unpreventable ones constitutes an important target to better understand this 
thematic. The aim of this study was to analyze the readmission rate and characterize the population readmitted within a 30-day period 
after discharge in the pediatric ward of a level II hospital.
Material and Methods: Observational retrospective single center study of the pediatric patients who were discharged from a level II 
hospital, between 2009 and 2019, and had at least one readmission within 30 days after discharge. Clinical and demographic data 
were obtained from the analysis of the patient’s medical records. We considered as potentially preventable all the unplanned readmis-
sions that were related with the index admission.
Results: From the 6879 admissions during the study period, 4.8% resulted in readmissions within the next 30 days. Excluding the 
planned readmissions, the seven, 15 and 30-day readmission rates were respectively 1.7%, 2.7% and 3.9%. Most of the unplanned 
readmissions (77%) were considered as potentially preventable. Patients reevaluated in the Pediatric Day Hospital after discharge 
had shorter intervals to readmission. Readmissions due to decompensation of chronic disease were more likely related with the index 
admission. Patients with chronic disease, as well as patients with neurological impairment were more likely to have multiple readmis-
sions.
Conclusion: We found a low overall readmission rate, but a higher percentage of potentially preventable readmissions, when com-
pared with the available literature.
Keywords: Child; Hospitals, Pediatric; Patient Discharge; Patient Readmission

INTRODUCTION
	 The impact of hospital readmissions has been an object 
of study for the last six decades, especially in the adult pop-
ulation.1 Although pediatric patients have, in general, lower 
readmission rates than adults, a growing attention has been 
given to this subject in the past few years.1–3 However, the 
information available on pediatric readmissions remains rel-
atively sparse and derives mainly from studies on specific 
age groups or medical conditions.3–5

	 A hospital readmission can be defined as a new admis-
sion within a certain period after discharge, from seven 

days to one year. The most common definition considers 
a 30-day period after discharge. Readmissions within 15-
days of a previous discharge are usually considered early 
readmissions.6,7 In children, readmissions rates vary among 
different studies, but are usually low, with about 6.5% of 
hospitalized children experiencing an unplanned readmis-
sion to an acute care hospital within 30-days.7,8

	 In adults, it has been established that high hospi-
tal readmission rates are associated with an increase in 
healthcare costs, psychosocial burden and higher hospital 
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mortality rates.9 Therefore, readmission rates are increas-
ingly being used as a measure of healthcare quality, as-
suming they may result from substandard quality of care 
delivered during the initial hospital stay, such as incom-
plete treatment of the underlying condition or inadequate 
discharge planning.3,8,10 However, it is also recognized that 
many other factors before and after the hospitalization, 
which are beyond the hospital’s direct control, contribute to 
the risk of readmission. Therefore, using readmission rates 
as a single quality measure remains controversial.11,12 On 
the other hand, and for some medical conditions, high read-
mission rates can result from low mortality rates and a good 
access to hospital care.11

	 Hospital readmissions in children also constitute a 
complex event influenced by multiple factors, including not 
only the hospital care during the index admission, but also 
factors associated with the patient and his family, such as 
the presence of an underlying chronic disease and the so-
cioeconomic resources, and external factors such as the 
access to primary medical care and social support.6,10,13 
Known risk factors for readmission in children include the 
presence of a chronic health condition, complex care needs 
and a fragile social support network.14,15

	 The experience of worsening health after discharge 
and returning for another hospitalization is generally unde-
sirable and disruptive for both the child and the family.1,12 
As such, reducing readmission rates not only contributes 
to decreasing healthcare costs, but can also influence the 
children’s well-being. To accomplish this goal, multiple in-
teracting factors must work efficiently, including the process 
of discharge, family education, social support system and 
primary health care in the community.16 
	 Some readmissions are expected, necessary and un-
preventable, whereas others are not. Distinguishing be-
tween planned and unplanned readmissions and between 
preventable and unpreventable ones in children constitutes 
an important target in order to better understand this sub-
ject.1,15

	 The main aim of this study was to analyze the readmis-
sion rate and characterize the population readmitted within 
a 30-day period after discharge in the pediatric ward of a 
level II hospital, during an eleven-year period. A secondary 
aim was to identify possible differences in the time to read-
mission in groups with different clinical and demographical 
variables and to find a possible association between these 
variables and the occurrence of multiple readmissions and 
readmissions associated with the index admission. The 
authors expect that studying this population might help to 
improve clinical practice and reduce pediatric hospital read-
missions.

MATERIAL AND METHODS
	 The authors performed an observational retrospective 
study of the pediatric patients (aged zero to 17 years and 
365 days) who were discharged from our hospital’s pediatric 
ward between the 1st January 2009 and the 31st December  

2019 and had at least one readmission within that period 
and up to the 31st January 2020. We considered a readmis-
sion when the patient was readmitted to the pediatric ward 
until 30 days after the discharge from the index admission 
(original admission). Additional admissions within 30 days 
were not considered as readmissions or index admissions. 
An additional admission after 30 days was considered as a 
new index admission. 
	 The pediatric department where the study was carried 
out is part of a level II hospital located in the Greater Lisbon 
area. It is mainly a general pediatric department, but is also 
a reference in Neonatology and Pediatric Neurology. It is 
a department that has a very active day hospital and privi-
leges ambulatory care, working in great proximity with both 
primary care and long-term care units. 
	 Data was obtained from the analysis of the electronic 
medical records of patients. We analyzed demographic 
data (sex, age at index admission, area of residence, as-
signment of a family doctor) and data from the index admis-
sion and the readmission (length of stay, primary diagnosis 
- categorized by the International Statistical Classification 
of Diseases and Related Health Problems 10th Revision, 
ICD-10 -, existence of an underlying chronic medical con-
dition, destination after discharge, time between discharge 
and readmission, readmission planning and, if so, with what 
purpose). The reasons for readmission were classified as 
related or unrelated with the index admission and, in the 
ones related with the index admission, were further catego-
rized as worsening or recurrence of symptoms, or complica-
tion of procedures. We considered all the non-programmed 
readmissions that were related to the index admission as 
potentially preventable. We defined as a complex chronic 
disease any medical condition for which it is reasonable to 
expect a duration of at least 12 months (except in the case 
of death) and which affects several different systems or an 
organ in a sufficiently severe manner to require specialized 
pediatric care and probably some period of admission to 
a tertiary medical center.17 We considered as neurological 
impairment the presence of intellectual disability, limitations 
in mobility and/or communication difficulties. A permanent 
catheter was considered as any central vascular line or ven-
triculoperitoneal or atrial shunt.
	 The authors performed a descriptive analysis to char-
acterize the studied population and a statistical analysis 
using independent t-student test (after applying a normal-
ity test) to compare means of readmission times between 
groups of variables and chi-square test to access possible 
associations between categorical variables, calculating the 
odds ratio for the statistically significant associations. The 
statistical work was carried out in SPSS® Statistics 24 (IBM 
Corp., 2016, United States of America); p values of 0.05 
were considered statistically significant. The study was ap-
proved by the hospital’s Ethics Committee. The need for 
informed consent was waived as this was a retrospective 
non-interventional study.
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RESULTS
Characterization of the studied population (Table 1; n 
= 267) 
	 During the study period, there were a total of 6879 ad-
missions in our pediatric ward; 333 (4.8%) were followed 
by a readmission within 30 days of discharge. These 333 
readmissions occurred in 267 patients, meaning that 28 
patients (10.5%) had two or more readmissions. From the 
total of patients readmitted, 138 were male and 129 were 
female. The mean age at the index admission was 4 ± 5 
years (range from 0 to 17 years). About half of the patients 
were younger than one year old (45.7%) and more than 
two thirds of patients (68.9%) were younger than five years 
of age at the index admission. About half of the patients 
(46.4%) had an underlying chronic disease, the most fre-
quent being nervous system diseases (27.4%), congenital 
malformations (26.6%) and hematologic diseases (12.1%). 
Around 91% of chronic diseases were complex chronic dis-
eases. About 10% of patients had medical devices and ap-
proximately 23% had some degree of neurological impair-
ment (cognitive and/or motor impairment). Most patients 
(77.1%) lived in the hospital area and had an assigned fam-
ily doctor (77.2%).

Characterization of the index admissions (Table 2; n = 
333)
	 Most patients concerning index admissions (60.9%) 
were admitted through the pediatric emergency depart-
ment. There were several primary diagnoses, the most 
frequent ones belonging to the respiratory system group 
(23.1%). About 15.6% of index admissions involved surgi-
cal intervention. The duration of the index admission was 
9 ± 16 days (range from 0 to 175 days). The destination 
after discharge was mostly to the patient’s home (92.8% - 
four of these patients with home support). About one third 
of discharges (33.9%) were evaluated in the pediatric day 
hospital. Most of the admissions (70.9%) were referred to 
pediatric ambulatory hospital care at discharge.

Characterization of the readmissions (Table 3; n = 333)
	 There was an average interval time of 11 ± 9 days be-
tween the index admission discharge and the readmission 
(range from zero to 30 days). Most of the readmissions oc-
curred until 15 days after discharge (68.5%). 
	 The length of stay in the readmission was 10 ± 42 days 
(range from zero to 746 days). The total length of hospital 
stay (index admission plus readmission) was 18 ± 45 days 
(range of one to 757 days). 
	 Most patients had an unplanned readmission (81.4%) 
and were admitted through the pediatric emergency depart-
ment (60%). Regarding the planned readmissions, most 
(79.3%) were for medical or surgical treatment or diag-
nostic assessment. The most frequent primary diagnosis, 
excluding the group of symptoms and signs not elsewhere 
classified, were the ones belonging to the respiratory and 
nervous system groups (24% and 12.3%, respectively). 
	 Concerning the unplanned readmissions, 209 (77.1%) 

Table 1 – Demographic and clinical characterization of the studied 
population (n = 267)

n (%)

Sex
Male 138 (51.7)

Female 129 (48.3)

Age (years)

< 1 122 (45.7)

1 – 4 62 (23.2)

5 – 9 40 (15.0)

10 – 14 23 (8.6)

≥ 15 20 (7.5)

Chronic disease
No 143 (53.6)

Yes 124 (46.4)

Complex chronic disease 113 (91.1)

Non-complex chronic disease 11 (8.9)

  Nervous system 34 (27.4)

  Congenital malformations 33 (26.7)

  Hematologic 15 (12.1)

  Perinatal period 15 (12.1)

  Respiratory system 7 (5.6)

  Endocrine and metabolic 5 (4.0)

  Digestive system 5 (4.0)

  Neoplasms 4 (3.2)

  Musculoskeletal system and connective tissue 3 (2.4)

  Mental and behavioral 2 (1.6)

  Genitourinary system 1 (0.8)

Neurological impairment
Yes 62 (23.2)

Motor 26 (41.9)

Cognitive 7 (11.3)

Both 29 (46.8)

No 205 (76.8)

Medical devices
Yes 26 (9.7)

Permanent catheter 18 (69.2)  

Gastrostomy 4 (15.4)

Tracheostomy 2 (7.7) 

Other  2 (7.7)

No 241 (90.3)

Residence
Hospital’s referral area 206 (77.2)

Outside hospital’s referral area 61 (22.8)

Family physician
Yes 206 (77.2)

No 51 (19.1)

Unknown 10 (3.7)
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Table 2 – Characterization of the index admissions (n = 333)

n (%)

Source of admission
Pediatric emergency department 203 (60.9)
Pediatric outpatient care 44 (13.2)
Neonatal and pediatric intensive unit 29 (7.7)
Other outpatient care 24 (7.2)
Other hospital 24 (7.2)
Pediatric day hospital 7 (2.1)
Other 2 (0.6)

Surgery
Yes 52 (15.6)
No 281 (84.4)

Primary diagnosis (ICD-10)
Respiratory system 77 (23.1)
Symptoms and signs not elsewhere classified 47 (14.1)
Nervous system 33 (9.9)
Hematologic 30 (9.0)
Perinatal period 28 (8.4)
Congenital malformations 20 (6.0)
Neoplasms 14 (4.2)
Infectious 12 (3.6)
Circulatory system 11 (3.3)
Digestive system 11 (3.3)
Musculoskeletal system and connective tissue 10 (3)
Skin and subcutaneous tissue 8 (2.4)
Genitourinary system 8 (2.4)
Injury and poisoning 7 (2.1)
Ear and mastoid process 5 (1.5)
Endocrine and metabolic 4 (1.2)
Eye and adnexa 3 (0.9)
External causes of morbidity and mortality 3 (0.9)
Mental and behavioral 1 (0.3)
Factors influencing health status and contact with healthcare services 1 (0.3)

Length of stay (days)
0 – 2 77 (23.1)
3 – 7 168 (50.5)
8 – 14 45 (13.5)
≥ 15 43 (12.9)

Destination after discharge
Home 305 (91.6)
Home with outpatient support 4 (1.2)
Inpatient institution 2 (0.6)
Other hospital 22 (6.6)

Evaluation in Pediatric Day Hospital after discharge
Yes 113 (33.9)
No 220 (66.1)

Referral to pediatric ambulatory hospital care
Yes 236 (70.9)
No 97 (29.1)
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were considered by the authors to be related with the index 
admission and most of them occurred after clinical wors-
ening or symptomatic recurrence (90.4%). The remaining 
unplanned readmissions related with the index admission 
(9.6%) happened due to complications of procedures per-
formed in the index admission. 
	 Considering the overall number of admissions in the 
study period, which was 6879, the overall 30-day readmis-
sion rate in our study was 4.8% (n = 333). When excluding 
the programmed readmissions, the seven, 15 and 30-day 

readmission rates were, respectively, 1.7% (n = 119), 2.7% 
(n = 186) and 3.9% (n = 267). As for the potentially prevent-
able readmissions only, the readmission rate was 3% (n = 
209). 

Statistical analysis (Tables 4, 5 and 6)
	 There were no statistically significant differences be-
tween time to readmission and sex, assignment of a family 
physician or presence of chronic disease.
	 Planned and unplanned readmissions had also similar 

Table 3 – Characterization of the readmissions (n = 333) (initial section)

n (%)

Origin of readmission
Pediatric emergency department 200 (60.0)

Pediatric day hospital 37 (11.1)

Other specialty outpatient care 26 (7.8)

Pediatric outpatient care 25 (7.5)

Other hospital 25 (7.5)

Neonatal and pediatric intensive unit 8 (2.4)

Other 12 (3.6)

Type of readmission
Unplanned 271 (81.4)

Planned 62 (18.6)

Medical treatment 18 (29.0)

Surgical treatment 21 (34.0)

Diagnostic investigation 17 (27.4)

Caregiver’s rest 3 (4.8)

Other 3 (4.8)

Primary diagnosis
Respiratory system 80 (24.0)

Symptoms and signs not elsewhere classified 68 (20.4)

Nervous system 41 (12.3)

Hematologic 27 (8.1)

Congenital malformations 18 (5.4)

Musculoskeletal system and connective tissue 14 (4.2)

Skin and subcutaneous tissue 11 (3.3)

Digestive system 10 (3.0)

Injury and poisoning 9 (2.7)

Circulatory system 9 (2.7)

Genitourinary system 8 (2.4)

Infectious 8 (2.4)

Neoplasms 7 (2.1)

Perinatal period 7 (2.1)

Factors influencing health status and contact with healthcare services 4 (1.2)

Endocrine and metabolic 4 (1.2)

Ear and mastoid process 3 (0.9)

Eye and adnexa 2 (0.6)

External causes of morbidity and mortality 2 (0.6)

Mental and behavioral 1 (0.3)
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Table 3 – Characterization of the readmissions (n = 333) (final section)

n (%)

Length of stay (days)

0 – 2 77 (23.1)

3 – 7 168 (50.5)

8 – 14 49 (14.7)

≥ 15 39 (11.7)

Interval from discharge to readmission (total readmissions)

Up to 7 days 147 (44.1)

Up to 15 days 228 (68.5)

Interval from discharge to readmission (unplanned readmissions)

Up to 7 days 119 (43.9)

Up to 15 days 186 (68.6)

Relation to the index admission (unplanned readmissions)

Unrelated 62 (22.9)

Related (potentially preventable) 209 (77.1)

Clinical worsening or recurrence of symptoms 189 (90.4)

Complication of procedures 20 (9.6)

- Surgical wound infection (n = 6)

- CSF fistula (n = 6)

- Post-surgery meningitis (n = 5)

- Urinary tract infection after cystography (n = 1)

- Post-catheterization hematuria (n = 1)

- Incarceration of PEG (n = 1)

Chronic disease (unplanned readmissions)

No 112 (41.5)

Yes 158 (58.5)

Readmission due to decompensation of chronic disease 98 (62)

Readmission unrelated to chronic disease 60 (38)

intervals of time to readmission. Readmissions that were 
considered to be related with the index admission had 
shorter times to readmission, but without statistical signifi-
cance (11 vs 13 days, p value = 0.10). When the patients 
were assessed in the pediatric day hospital after discharge 
from the index admission, the time to readmission was sig-
nificantly shorter (9 vs 12 days, t-test - 2.662; gl 331; p value 
= 0.008). 
	 In unplanned readmissions, there was no statistically 
significant difference between the age groups and the as-
sociation with the index admission. 
	 When there was an underlying chronic disease, we 
found that the presence of decompensation of chronic dis-
ease was more frequent in the readmissions related with 
the index admission (p value < 0.001) with an odds ratio of 
6.0 (95% IC, 2.7 to 13.0).
	 Patients with chronic disease were more likely to have 
multiple readmissions (p value < 0.001) with an odds ratio of 
11.8 (95% IC, 3.5 to 40.1) as well as patients with neurologi-
cal impairment, (p value = 0.002) with an odds ratio of 3.4 
(95% IC, 1.5 to 7.5). The same was not demonstrated in the 
group with medical devices.

DISCUSSION
	 As far as we know, and even though there are previ-
ous studies on readmissions to pediatric emergency depart-
ments,18–20 this is the first Portuguese study on readmissions 
to a pediatric ward,  The all-cause 30-day readmission rate in 
our study was 4.8%, which is similar to the results of Feudtner 
et al14 and lower than the 6.1% readmission rate obtained by 
Sills et al.21 When excluding the planned readmissions, the 
seven, 15 and 30-day readmission rates were respectively 
1.7%, 2.7% and 3.9%. These numbers are lower than what 
was reported in most pediatric studies. The largest study 
on pediatric readmissions to date is the one developed by 
Berry et al, involving 72 children’s hospitals and more than 
568 000 readmissions. These authors found an overall 30-
day unplanned readmission rate of 6.5%,7 the same rate 
reported by Toomey et al.8 In 2011, Gay et al reported a 
15-day readmission rate of 8.4%5 and in a different study 
four years later, found all-cause readmission rates at sev-
en, 15 and 30 days of 5%, 8.7%, and 13.3%, respectively.6 
The most similar results to our study were those reported 
by Wallace et al in 2015 and by Pérez et al in 2019, with 
an overall 30-day unplanned readmission rate of 3.1% and 
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4.1%, respectively.22,23 
	 As for Portuguese references, a recent national study 
on general hospital readmissions found an overall 30-day 
readmission rate of 6.8%, with lower rates in children and 
young people (2.6% in zero to 14 years and 3.8% in 15 to 
24 years), which is also consistent with our results.9

	 One possible explanation for our lower readmission 
rates, almost half when compared to most studies in the 
pediatric population, might be the fact that our study was 
carried out in a pediatric ward of a level II hospital, as op-
posed to most studies presented, which involved children’s 
hospitals, which are mostly level III. These hospitals usually 
have a population with a higher degree of medical complex-
ity, who are prone to more readmissions.  
	 One could speculate that the fact that our department 
privileges ambulatory care and, therefore, usually discharg-
es children as early as possible, would be associated with a 
high rate of readmissions. However, we demonstrated this 
wasn’t the case. In the light of these results, we could say 
that our department’s general approach is fairly safe.
	 In the study of readmissions, many authors highlight 

the importance of primarily distinguishing between planned 
and unplanned readmissions, and most exclude planned 
readmissions from their analyses.24 We found a percentage 
of planned readmissions of 18.6%, mostly for medical or 
surgical treatment or diagnostic investigation. There weren’t 
any measures to reduce this kind of readmissions and they 
were often helpful, beneficial and related with the preven-
tion of further health issues.25 
	 After distinguishing planned from unplanned readmis-
sions, it is critical, although challenging, to differentiate 
preventable from unpreventable ones in order to better 
design methods to reduce readmission rates and to pos-
sibly use them as a quality metric.6,15 Sometimes, even 
though it is assumed that all unplanned readmissions are 
preventable, one can’t plan measures to prevent readmis-
sions in which the cause isn’t related with the index admis-
sion.25 In our study, we assumed as potentially preventable 
every unplanned readmission that was related with the in-
dex admission. Most of the unplanned readmissions (77%, 
corresponding to 63% of all readmissions and 3% of total 
hospital admissions) were related with the index admission 

Table 4 – Comparison of the time to readmission between different groups of demographic and clinical variables 
Time to readmission

(average ± standard deviation, in days) p value*

Sex (n = 333)

Male 11 ± 9 0.901

Female 11 ± 9

Chronic disease (n = 333)

Yes 12 ± 8 0.333

No 11 ± 9

Family physician (n = 323)

Yes 11 ± 9 0.468

No 12 ± 9

Planned readmission (n = 333)

Yes 11 ± 9 0.936

No 11 ± 9

Readmission related with index admission/ potentially preventable (n = 271)

Yes 11 ± 9 0.100

No 13 ± 9

Surgery in index admission (n = 333)

Yes 12 ± 9 0.602

No 11 ± 9

Neurologic impairment (n = 333)

Yes 12 ± 9 0.264

No 11 ± 9

Presence of medical devices (n = 333)

Yes 10 ± 9 0.355

No 11 ± 9

Assessment in pediatric day hospital after index admission discharge (n = 333)

Yes 9 ± 8 0.008

No 12 ± 9
* Independent t-student test
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and thus deemed as potentially preventable. When com-
pared with most studies, which found rates of preventable 
readmissions ranging from 20% to 30%,3,8,23 we obtained a 
higher percentage of potentially preventable readmissions 
which can, in part, be explained by the different methodolo-
gies used to assess preventability. 
	 Several authors perceived that, preventable readmis-
sions, or readmissions related with the index admission, oc-
curred earlier after hospital discharge than unpreventable 
or unrelated ones,8 which was also the case in our study, 
although without statistical significance.
	 To the best of our knowledge, our study was the first to 
assess the interference of clinical reevaluation at a Pediat-
ric Day Hospital after discharge on readmissions. We found 
that when patients were evaluated at the Pediatric Day 

Hospital, the time to readmission was significantly shorter. 
We might argue that this happened because pediatricians 
schedule children with more severe disease or with clinical 
conditions not completely resolved after discharge or with 
the potential to regress or stagnate for evaluation at the 
day hospital. These children usually require close follow up 
shortly after discharge and sometimes it is not possible to 
maintain care exclusively ambulatory. A possible premature 
discharge of these patients is also a possibility to consider 
but was not further investigated in this study. 
	 Several studies reported on the impact of chronic dis-
eases in pediatric readmissions. Markham et al4 reported 
that 79% of readmissions were in patients with an underly-
ing chronic illness, which was similar to the percentage pre-
sented by Gay et al.5 Comparably, in our study, about half 
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Table 5 – Comparison between demographic and clinical variables and the association with the index admission (unplanned readmissions)

Readmission related
with index admission / 
potentially preventable

Readmission
non-related with
index admission

p value* Odds ratio

Age group (n = 271) (n = 209) (n = 62)

0.139

< 1 year (n = 109) 76 (70%) 33 (30%)

1 – 4 years (n = 76) 60 (65%) 16 (35%)

5 – 9 years (n = 46) 40 (87%) 6 (13%)

10 – 14 years (n = 25) 20 (80%) 5 (20%)

≥ 15 years (n = 15) 13 (87%) 2 (13%)

Decompensation of chronic disease (n = 158)# (n = 117) (n = 41)
6.0 

(95% IC, 2.7 to 13.0)Yes (n = 99) 86 (87%) 13 (13%) < 0.001
No (n = 59) 31 (53%) 28 (47%)

Surgery in index admission (n = 271) (n = 209) (n = 62)
Yes (n = 37) 32 (86%) 5 (14%) 0.144

No (n = 234) 177 (76%) 57 (24%)

Neurologic impairment (n = 271) (n = 209) (n = 62)
Yes (n = 86) 68 (79%) 18 (21%) 0.603

No (n = 185) 141 (76%) 44 (24%)

Presence of medical devices (n = 271) (n = 209) (n = 62)
Yes (n = 26) 20 (77%) 6 (23%) 0.980

No (n = 245) 189 (77%) 56 (23%)
*: Chi-square test; #: Number of unplanned readmissions in patients with chronic disease

Table 6 – Comparison between patients with a single readmission and patients with multiple readmissions (n = 267)
Patients with multiple 

readmissions
Patients with a single 

readmission p value* Odds ratio

Chronic disease (n = 28) (n = 239)
11.8

(95% IC, 3.5 to 40.1)Yes (n = 124) 25 (20%) 99 (80%) < 0.001
No (n = 143) 3 (2%) 140 (98%)

Presence of medical devices (n = 28) (n = 239)
Yes (n = 26) 5 (19%) 21 (81%) 0.126

No (n = 241) 23 (10%) 218 (90%)

Neurological impairment (n = 28) (n = 239)
3.4

(95% IC, 1.5 to 7.5)Yes (n = 62) 13 (21%) 49 (79%) 0.002
No (n = 205) 15 (7%) 190 (93%)

*: Chi-square test
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the readmissions (56.2%) occurred in patients with an un-
derlying chronic disease, almost all being considered com-
plex chronic diseases. We also found that readmissions due 
to decompensation of a chronic disease were more likely 
related with the index admission and therefore, more likely 
to be preventable, thus differing from the study of Toomey 
et al which found no relation between these variables.8 In 
our study, we also found that children with a chronic disease 
and children with neurological impairment were more likely 
to have multiple readmissions. Our results support the idea 
that the presence of chronic disease in pediatric patients 
may have a significant influence on readmissions.
	 Although in our study there was a significant dispersion 
in groups of diagnoses in both the index admission and the 
readmission, the most frequent diagnoses in the readmis-
sion were respiratory and nervous system diseases. The 
predominance of respiratory diseases is expected as they 
are some of the most common diseases in childhood, and 
thus some of the most common diseases that cause read-
missions. The prevalence of nervous system diseases is, 
in part, explained by the existence of a pediatric neurode-
velopment center in our hospital, where many children with 
nervous system conditions are followed. These kinds of 
conditions may imply a higher rate of readmissions, since 
they are mainly chronic diseases, with many associated 
with cognitive or motor impairment and some with the need 
for the support of medical devices.    
	 Many authors contest the use of readmission rates as 
an acceptable quality measure of hospital care and claim 
that it should only be used as a marker of healthcare use. It 
is argued that we need more research to better determine 
the proportion of readmissions that are due to poor hospital 
quality of care versus other reasons for readmissions (such 
as complex social environments and difficulties in access to 
primary ambulatory care) and how many are preventable. 
Until then, one should not consider pediatric readmission 
rates as a quality indicator of single hospitals but as a qual-
ity indicator of the entire healthcare system.8,16,25–28 
	 Whether or not they should be considered a suitable 
measure of hospital quality, knowledge of pediatric hospital 
readmission rates and the characterization of this popula-
tion is essential to help reduce preventable readmissions. 
In particular, parental perception of the child’s health and 
discharge conditions has been associated with the risk of 
readmission, with both parents and healthcare care provid-
ers identifying communication difficulties and lack of shared 
understanding as potential causes for readmission.29–32 
Optimization of discharge planning, including family educa-
tion and care coordination with ambulatory and outpatient 
providers is essential, especially for children with complex 
medical needs.30 Some authors suggest an optimized pro-
cess of discharge, including a team with specialized knowl-
edge of the child’s condition to assume responsibility for 
the inpatient-to-outpatient transition and that offers ongoing 
support to the family following discharge.30,33

	 This study has several limitations. First, it is a retrospec-
tive study, so information related with the index admissions 

and readmissions might have been missing. Furthermore, 
it was a single institution study of a level II hospital, with a 
relatively small sample, and therefore the results may not 
be generalizable to the Portuguese pediatric population. 
This study did not consider patients readmitted to a different 
hospital, so the overall true readmission rate in this popula-
tion is probably higher. Our hospital’s pediatric emergency 
department has an observation area that admits patients 
from the emergency room who will predictably have a short 
length of stay (usually up to 48 hours), thus preventing an 
admission in the pediatric ward. In this study, we did not 
consider these patients, which might also have underesti-
mated the overall readmission rate. Finally, our study did 
not attempt to compare patients with and without readmis-
sions, which would have been essential to try to find risk 
factors for readmissions. 
	 The general use of readmission rates as a quality mea-
sure of hospital care is still very controversial and even 
more so in the pediatric population.  As such, a national 
multicenter prospective cohort study is crucial in order to 
better characterize pediatric readmissions, to assess their 
preventability and possible risk factors to ultimately un-
derstand how to better prevent them. The contributions of 
external factors such as the family’s social and economic 
conditions, access to ambulatory care and social support in 
the community after discharge also warrant further study. 

CONCLUSION
	 In our study, we found a low overall readmission rate, 
but a higher percentage of potentially preventable read-
missions, when compared with the available literature. We 
also found that the patients assessed in the pediatric day 
hospital after discharge from the index admission, had sig-
nificantly shorter times until readmission. When there was 
an underlying chronic disease, readmissions due to decom-
pensation of chronic disease were considered more likely to 
be preventable. On the other hand, the existence of chronic 
disease and neurological impairment were identified as risk 
factors for multiple readmissions.
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