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ABSTRACT
Introduction: Hospital readmissions are associated with increased healthcare expenses and with higher hospital fatality rates. We aim
to characterize unplanned hospital readmissions occurred within 30 days after discharge, according to its Major Diagnosis Category,
hospital type and location, and patients’ demographic attributes. We also intend to estimate the hospital fatality rates associated to
those readmissions, as well as to study the evolution of hospital readmissions rates in the last decade (2000-2008). Moreover, we aim
to characterize heart failure readmissions.
Material and Methods: We analysed a database (provided by Autoridade Central do Sistema de Saude) containing all hospital admis-
sions occurred in Portuguese public hospitals. In order to compare readmissions rates, we performed chi-square tests and linear-by-
linear association tests.
Results: Between 2000 and 2008, there were 5 514 331 unplanned admissions, of which 4.1% corresponded to hospital readmissions,
classified with the same Major Diagnosis Category of the first admission. Between 2000 and 2008, hospital readmissions rate increased
continuously from 3.0% to 4.7%. Hospital fatality rate was significantly higher among readmitted cases (9.5 versus 5.6%, p < 0.001).
Readmissions rates were also significantly higher among episodes involving older patients (2.6% in children versus 5.3% in the elderly)
and males (4.5% versus 3.9% in females, p < 0.001), being lower in Lisbon region (2.7%) and in central hospitals (3.0%, p < 0.001).
For episodes of heart failure, we found a readmissions rate of 6.7%.
Discussion and Conclusion: Most of the differences found are consistent with those described in other Western countries.
Readmission episodes, whose rates have been increasing in Portugal, are associated with higher hospital fatality rates.
Keywords: Patient Readmission; Portugal; Quality of Health Care; Hospital Mortality.

RESUMO
Introducgéo: Os reinternamentos hospitalares estdo associados a um incremento das despesas com a saude e da mortalidade intra-
hospitalar. Neste trabalho, pretende-se caracterizar os reinternamentos hospitalares nao-planeados, ocorridos num periodo de 30 dias
apos alta, de acordo com a sua Grande Categoria Diagndstica, contexto hospitalar e caracteristicas demograficas dos utentes, bem
como estimar as taxas de mortalidade associadas. Pretende-se também estudar a evolugdo da taxa de reinternamentos na ultima
década (2000-2008). Procurar-se-a ainda caracterizar os reinternamentos por insuficiéncia cardiaca.
Material e Métodos: Procedeu-se a analise estatistica da base de dados de internamentos hospitalares publicos fornecida pela
Autoridade Central do Sistema de Saude. Recorreu-se aos testes do qui-quadrado e de tendéncia para comparagdo de taxas de
reinternamentos.
Resultados: Das 5 514 331 hospitalizagées ndo-planeadas no periodo em estudo, 4,1% corresponderam a reinternamentos hos-
pitalares. Entre 2000 e 2008, a taxa de reinternamentos hospitalares aumentou continuamente de 3,0% para 4,7%. A mortalidade
hospitalar foi significativamente maior entre os episddios de reinternamento (9,5%) do que nos restantes episodios (5,6%), p < 0,001.
Ataxa de reinternamentos foi significativamente maior em homens (4,5% versus 3,9% nas mulheres, p < 0,001) e doentes mais velhos
(2,6% nas criangas e 5,3% nos idosos), sendo menor na regido de Lisboa (2,7%) e nos hospitais centrais (3,0%, p < 0,001). Para os
episodios de insuficiéncia cardiaca, foi obtida uma taxa de reinternamentos de 6,7%.
Discusséo e Conclusao: Em termos gerais, as diferengas encontradas sdo similares as descritas noutros Paises Ocidentais. Os
episodios de reinternamento, cujas taxas tém vindo a aumentar em Portugal, estdo associados a maior mortalidade intra-hospitalar.
Palavras-chave: Mortalidade Hospitalar; Portugal; Qualidade de Cuidados de Saude; Readmissao do Doente.

INTRODUCTION

Efficient hospital management s account for patient’s
needs, hospital organization and safety, as well as hospital
financial sustainability. Due to the present financial crisis in
western countries, it is becoming increasingly necessary to
improve economic efficiency and reduce waste in the hos-
pital sector. Several studies have shown that high readmis-
sion rates are related with an increase in healthcare sector

expenditure decrease in healthcare quality and high hospi-
tal mortality rates.™

A hospital readmission can be defined as a new
admission occurring within a 1-12 months period after
discharge,® although this definition is not consensual in
the scientific community.* In fact, generally speaking, the
readmission rates in the US for adult patients is said to vary
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between 5 and 29%, this wide gap being partly explained by
the lack of uniformity in hospital readmission definition.* In
Europe, readmission rates appear to be similar — in Spain,
Alonso et al. found a 26% hospital readmission rate in
2001.8

In the US, economic pressure has resulted in a decrease
in the length of hospital stay, from which an increase in
the number of hospital readmissions may result,*”# with
deleterious consequences.’® In fact, some readmissions
may be avoided, as they are related with premature hospital
discharges, or with inadequate or ineffective healthcare.®
According with Benbassat and Taragin, between 9 and
48% of readmissions could be prevented, as they are
related with inadequate healthcare during the hospital
stay.’ In addition, according to the same study, between 12
and 75% of readmissions could be avoided with patient’s
education, a correct assessment before deciding discharge
and the extension of healthcare to the household.® In fact,
long-term home care support appears to play a major role
in preventing hospital readmissions.%°

Although readmissions are commonly used as a
healthcare quality indicator, several studies have shown
that these perform poorly in the assessment of this
parameter."'> As an example, Luthi et al. (2004) studied
hospital readmissions in patients with cardiac failure
and found they were not a reliable indicator of hospital
healthcare quality."® Kossovsky et al. (2000) describes
that in patients with congestive heart failure, non-planned
hospital readmissions were more related to clinical and
demographic characteristics than to healthcare quality in
the hospital.™

In fact, several studies found that certain patient
characteristics, such as age, gender, medical history and
comorbidities, are related with readmissions rate, 35121519
These also vary with certain hospital characteristics.”?° As
an example, it has been described that readmission rates
are higher in central, larger (with more than 200 beds), more
complex hospitals, with more sophisticated and specialized
technologies, as these receive a higher proportion of gravely
ill patients.?

As regards patient characteristics, in the US as well as
in Europe, readmission rates are higher in older people.351®
As regards gender, we observe higher readmission rates in
male patients.>%'¢ Finally, with respect to diseases related
to hospital readmissions, cardiovascular and respiratory
disorders were especially prevalent.®

A decrease in hospital readmission rates allows for a
decrease in hospital costs and an improvement in treatment
quality.>*' As such, the characterization of hospital
readmissions assumes great importance. Nevertheless, few
studies have attempted to analyse hospital readmissions
in Portugal as a result of which obtaining a reduction in
readmission rate becomes a difficult task, justifying the
main objective of our study.

In the present study, we aimed to assess the current
dimension of non-planned hospital readmissions occurring
in Portugal over a period of 30 days following hospital
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discharge, and how it has progressed over the last decade.
Moreover, this study aimed to assess hospital mortality
rates related to hospital readmissions. We also intended to
analyse regional national variation in hospital readmission
rates, in the framework of the particular hospital context and
the patient’s characteristics (namely, the assigned Major
Diagnostic Category [MDC], gender and age).

In addition to studying hospital readmissions from
an overall perspective, this study also aimed to describe
readmissions of patients with a heart failure diagnosis
according to demographic characteristics and the hospital
context. The rationale behind the choice of heart failure lies
not only with its major socio-economic impact,?>2* but is also
associated to the fact that previous studies showed that the
adoption of strategies oriented to patients with heart failure
and a high risk of readmission, are effective in reducing the
risk of hospital readmission.?>2

Finally in this study, we aimed to compare our results
with those found in similar studies carried out in other
European countries and in the US.

MATERIAL AND METHODS
Statistical Analysis

We studied a database provided by the Autoridade
Central para os Sistemas de Saude (ACSS), including a
record of every hospital stay occurring in Portuguese public
hospitals (with the exception of the episodes that occurred
in the archipelagos of Azores and in Madeira) over nine
years (hospital discharges between 2000 and 2008). We
only considered admission episodes and excluded from this
analysis any ambulatory medical episodes.

This database also includes demographic and clinical

information regarding the patients that stayed in the
hospital, as well as information regarding the hospital where
each hospital stay occurred, which allowed for the study of
hospital readmission rates according to several variables.
However, since the identification code of the same patient
in this database differs from one year to the next and
according to the hospital where the admission occurred,
it was only possible to study intra-hospital readmissions
occurring 30 days upon discharge, between February and
December each year. As such, we only considered non-
planned hospital readmissions occurring 30 days upon
discharge and with the same assigned MDC as in the first
hospital stay.
The study of readmission rates was carried out according to
the year in which they occurred, aiming to detect changing
rates and we highlight, as previously referred, that the
database included clinical episodes occurring over a nine
year period (2000 to 2008). The hospital mortality rate
related to readmission episodes and with non-readmission
episodes was calculated.

In addition, we aimed to determine if hospital readmission
rates were correlated with the level of hospital complexity.
Therefore, in order to group public hospitals according to
complexity, we used a Classification of the Portuguese
National Health System (Sistema Nacional de Saude) that



distinguishes these healthcare institutions in Hospitais
Centrais (Central Hospitals), Hospitais Distritais (District
Hospitals) and Hospitais Distritais Nivel 1 (Level 1 District
Hospitals), with Central Hospitals as the most complex and
Level 1 District Hospitals as the least complex.?” In order
to study variation of readmission rates according to the
geographic region, we adopted the NUTS Il classification,
in which Continental Portugal includes five regions — North,
Center, Lisbon, Alentejo and Algarve.?®

We also calculated the readmission rates related with
each MDC, allowing for the identification of which groups
of pathologies present higher readmission rates. It should
be noted that this classification results from the sub-
grouping hospital episodes in 26 exclusive diagnostic areas
(generally related with a particular medical specialty).?®

We also analysed hospital readmission rates according
to gender and age group of readmitted patients. Patients
were arranged in five age groups (0-14, 15-24, 25-44, 45-64
and +65); this distribution is commonly used by the National
Institute of Statistics (Instituto Nacional de Estatistica
(INE)).20

Statistical analysis consisted of chi-square tests for
nominal discrete variables linear-by-linear association tests
for ordinal discrete variables considering as statistically
significant p values less than 0.05. Data analysis was
carried out using SPSS software, version 18.0 (SPSS, Inc.,
Chicago IL, USA).

Similar procedures were adopted to calculate
unplanned hospital readmission rates at 30 days with
respect to heart failure episodes. All episodes with a main
or secondary diagnosis completed with one of the following
ICD-9-CM codes, namely 428.x, 402.01, 402.11, 402.91,
404.01, 404.03, 404.11, 404.13, 404.91 and 404.93, were
considered to represent heart failure episodes.
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Literature Survey

The studies used for comparison with our results were
obtained through a search in three online databases —
PubMed, ISI Web of Knowledge and Google Scholar.
Studies were selected according to inclusion and exclusion
criteria, including those aiming to assess non-planned
hospital readmission rates occurring within a one-month
period and relating to the same diagnostic group. Studies
not written in Portuguese, English, Spanish or Italian were
excluded.

RESULTS

Taking into account all hospital readmission episodes
(n = 8,001,277), we found a total readmission rate of
6.8%. When considering only the non-programmed
hospital episodes (n = 5,514,331), we obtained a hospital
readmission rate at 30 days of 6.4%. When considering
readmissions in a one month period related to non-planned
hospital stays, but within the same MDC, we obtained a4.1%
rate (n = 227,459). Of note, all subsequently presented data
only reports to non-planned readmissions within the same
MDC.

Analysis of the readmission rates per year allows for
the conclusion that this rate significantly increased between
2000 and 2008 (p < 0.001), with a higher increase between
2000 and 2004.The only year where the readmission rate
did not increase in comparison to the previous year was
2008 (Fig. 1).

As regards mortality, the data obtained followed the
trend that hospital readmissions were related with higher
hospital mortality rates. More specifically, 9.5% of non-
planned readmission episodes resulted in the patient’s
death, a statistically significant difference from the 5.6% of
the remaining non-planned episodes (p < 0.001).

Regarding the study of readmission rates per MDC, we

T T T
2000 2001 2002 2003

T T T T
2004 2005 2006 2007 2008

Figure 1 — Readmission rates (non-planned, due to the same MDC), per year.
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Table 1 - Non-planned readmissions according with gender, age group, geographical location, hospital type and MDC

5 (%) Mortality (%)

Q - Readmited Non-readmited

8 REZCIMESERS patients patients

g Gender*

5 Male 45 12.1 6.9
Female 3.9 7.1 4.6
Age group**
0-14 years 2.6 0.4 0.3
15-24 years 3.8 0.6 0.5
25-44 years 3.5 2.5 11
45-64 years 5.1 10.6 5.9
2 65 years 53 16.4 13.3
Region*
North 4.9 7.9 4.7
Center 4.4 9.9 5.8
Lisbon 2.7 1.4 6.2
Alentejo 51 11.7 7.2
Algarve 4.9 10.9 5.7
Hospital type**
Central hospital 3.0 9.7 5.8
District hospital 4.7 9.3 5.4
Level 1 district hospital 59 1.2 7.0
Major Diagnostic Category (Diseases and Disorders) *
0 — Ungroupable 0.4 18.6 19.9
1 — Nervous system 2.2 12.5 10.9
2 -Eye 3.1 0.3 0.4
3 — Ear, nose, mouth and throat 24 9.5 2.6
4 — Respiratory system 6.5 19.4 13.7
5 — Circulatory system 5.3 9.9 8.6
6 — Digestive system 3.8 151 6.0
7 — Hepatobiliary system and pancreas 9.1 13.9 953
8 — Musculoskeletal system and connective tissue 21 3.2 21
9 — Skin, subcutaneous tissue and breast 2.3 15.2 5.5
10 — Endocrine, nutritional and metabolic 4.4 5.6 6.5
11 — Kidney and urinary tract 6.4 7.3 6.2
12 — Male reproductive system 5.1 19 11.7
13 — Female reproductive system 4.6 10 3.8
14 — Pregnancy, childbirth and the puerperium 3.7 <0.1 <0.1
15 — Newborn and neonatal conditions began in perinatal period 2.2 0.2 0.3
16 — Blood, blood forming organs, immunological 7.0 24 3.8
17 — Myeloproliferative and poorly differentiated neoplasms 19.5 10.3 22.3
18 — Infectious and parasitic 1.7 7.5 14.7
19 — Mental 4.8 0.3 0.8
20 — Alcohol/drug use and alcohol/drug induced organic mental 2.0 0.4 1.1
21 — Injuries, poisoning and toxic effects of drugs 14 1.5 2.8
22 - Burns 0.5 <0.1 3.9
23 — Factors on health status and other contacts with health services 29 5.8 6.3
24 — Multiple significant trauma 7.8 17.9 16.2
25 — Human immunodeficiency virus infections 0.5 2.7 12.3

* Statistically significant differences, according to the chi-square test (p < 0.001)

** Statistically significant differences, according to linear association testing (linear-by-linear association) (p < 0.001)
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also found statistically significant differences, with MDC 17
(which included myeloproliferative and poorly differentiated
neoplasms) as the one that presented the highest
readmission rate. Nevertheless, between readmission
episodes, intra-hospital mortality rate is higher for MDC 4,
which is related with respiratory disorders (Table 1).

In terms of demographic trends, the readmission
rate obtained in males is higher than in females (4.5 vs.
3.9%) with a statistically significant difference (p < 0.001).
In addition, intra-hospital mortality rate concerning the
readmissions of male is much higher than in female patients
(12.1 vs. 7.1, Table 1).

We also found statistically significant differences (p <
0.001) regarding the variation of readmission rates per age
group and we found that these rates (such as related intra-
hospital mortality rates) increase hand-in-hand with the age

group (from 2.6% in 0-14 age group to 5.3% in the above 65
group).

In what concerns the location of the hospital, we also
found statistically significant differences (p < 0.001), Lisbon
being the region with the lowest readmission rate (2.7%),
highest in Alentejo (5.1%). Nevertheless, intra-hospital
mortality related with readmissions was lower in the North
(7.9%) and higher in Alentejo (11.7%) and Lisbon (11.4%)
(Table 1).

In addition, readmission percentage seems inversely
correlated with the hospital’'s complexity (Table 1) in
that Central Hospitals present a lower percentage of
readmissions (3.0% vs. 4.7% and 5.9% in the remaining
two groups, p < 0.001). This correlation may be partially
explained by the fact that hospital stay percentage of
patients aged 65 and above also seems inversely correlated

Table 2 — Non-planned hospital stay and hospital readmission rate according to the age group of each level of hospital complexity

0-14 years 15-24 years 25-44 years 45-64 years 2 65 years
H* R** H* R** H* R** H* R** H* R**
Central hospital 21.8 2.2 71 2.8 23.4 2.6 15.6 3.6 32.1 3.5

Hospital
complexity

Level 1
District hospital

16.5 4.6 5.6

District hospital 23.8 2.7 7.3

4.3 217 4.0 134 6.0 33.7 6.1

4.4 151 4.8 14.3 6.4 48.6 6.7

* Hospital stays (%)
** Readmission rate (%)

Table 3 — Hospital stay and hospital readmission rate according to hospital type in mainland Portugal regions

Central Hospital

Level 1

District Hospital District Hospital

H* R**
North 35.7 35
Center 25.6 2.2
Region Lisbon 58.6 29
Alentejo 0.0 -
Algarve 0.0 -

H* R** H* R**
55.4 5.7 9.0 5.6
68.3 5.0 6.2 6.4
40.7 23 0.7 5.2
95.9 5.0 4.1 5.0
100.0 4.9 0.0 -

*Hospital stays (%)
** Readmission rate (%)
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with the hospital’'s complexity level (Table 2). However, even
according with the age group, this readmission percentage
is always considerably lower in central hospitals when
comparing with the other groups.

In turn, the correlation between hospital complexity
and readmission rate may partially explain the fact that
readmission rates vary according to the country’s region. In
fact, Lisbon is both the region with the lowest readmission
rate and the highest rate of patients visiting Central Hospitals
(Table 3). In contrast, Alentejo and Algarve, characterized
by the highest readmission rates, are regions without any
Central Hospital (Table 3).

Hospital Readmissions in Patients with Heart Failure

When considering all non-planned hospital stays due to
heart failure (n = 315,321), we found a hospital readmission
rate at 30 days of 6.7% (n = 21,165). Readmission rate
of patients with heart failure has increased significantly,
between 2000 and 2008 (p < 0.001). Although presenting
higher fluctuations, generally speaking, hospital mortality
increased over the period considered in the study, in
readmitted patients as well as in non-readmitted patients,
and this rise was higher in readmitted patients (Table 4).

In any case, we did not find any significant difference in
the hospital mortality between readmitted (17.2%) and non-
readmitted patients with heart failure (16.9%) (p = 0.367).
In fact, contrary to what would be expected, in Alentejo,
hospital mortality is significantly higher in non-readmitted
patients (20.6% vs. 18.7%, p = 0.047), with a similar
situation between patients aged 0-14 (15.1% vs. 6.0%, p =
0.03) (Table 4).

As what would be expected, readmission rate observed
in male patients is significantly higher than in female patients
(7.1 vs. 6.4%, p < 0.001). In addition, we found statistically
significant differences (p < 0.001) regarding the variation of
readmission rate by age group, with higher rates in the 0-14
age group (11.3%) and with similar rates in the remaining
age groups. In contrast, intra-hospital mortality is higher in
older patients (Table 4).

Regarding regions, we also found statistically significant
differences (Table 4). In fact, we found that readmission rate
of patients with heart failure is lower in the Lisbon region
(4.7%) and higher in the Algarve (8.6%) and in Alentejo
(8.1%). These latter two regions also present the highest
intra-hospital mortality in readmitted patients (20.2% and
18.7%, respectively). In contrast, in the Northern region
intra-hospital mortality in readmitted patients is the lowest
(16.4%).

In what concerns hospital complexity, Central Hospitals
present a lower readmission percentage (4.5%), when
comparing with District and Level 1 District Hospitals (7.7%
and 8.3%, respectively). Additionally, District Hospitals
present higher hospital mortality in patients with heart
failure (Table 4).

Comparison with Other Studies
We could not find any national study for comparison with
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our results. However, we found several studies analysing
non-planned readmission rates at 30 days with the same
diagnosis group in a particular hospital or city (Table 5).

DISCUSSION

The results found in our study showed that hospital
readmission rate increased over the studied period, in
agreement with published data.*7”#

Hospital mortality rates are also higher in readmitted
patients, compared to non-readmitted patients as previously
described,** probably explained by the fact that hospital
readmissions are more frequent in more serious situations,
inefficient healthcare during the first hospital stay being a
possible contributing factor. In line with previous studies, we
found higher readmission rates in male patients. This may
be explained by the fact that these patients present higher
mortality and severity, when compared with female patients
in the same age group.'®

As would be expected, readmission rate is significantly
higher in older patients, probably explained by the fact
that their health is more fragile and due to the presence
of more comorbidities. As such, in older patients, morbidity
and functional disability are considered as risk factors for
hospital readmissions.®

In contrary to what would be expected, hospital
complexity is inversely correlated with readmission rate.
This may be explained by the fact that more complex
hospitals present better performance and efficiency
indices. In addition, it should be stated that according to the
data used in our study, Level 1 District Hospitals present
higher percentage of patients aged 65 or above (Table 2),
corresponding to the age group with higher readmission
rate.

Regarding analysis by national regions, results show
that readmission rates are lower in Lisbon region, which may
be explained by the fact that patients living in that region
are mostly treated in Central Hospitals (where readmission
rate is lower). In fact, according to data presented in Table
3, 58.6% of hospital stays that occurred in Lisbon region
took place in Central Hospitals (Lisbon is the region with
the highest percentage of hospital stays occurring in these
type of hospitals). In contrast, Alentejo and Algarve are
the only Continental Portuguese regions without Central
Hospitals,?” what may partially explain the fact of having a
higher readmission rate.

Moreover, regional variations in readmission rates may
also be partially explained by age differences. In fact, the
average age in mainland Portugal (corresponding to 39.2)
is lower than the recorded averages in Alentejo and Algarve
(42.6 and 40.8, respectively).*® In addition, the percentage
of patients aged 65 or above is higher in Alentejo and in
the Algarve, when comparing with the national average. In
fact, 16.5% of patients in mainland Portugal are aged 65 or
above. In the Alentejo and in the Algarve, 22.3% and 18.6%
of patients are in that age group, respectively.*® However,
we should note that, despite Center region presenting a
more aged population than the Algarve (the average age



Table 4 - Non-planned hospital readmission rate in patients with heart failure, according to the year when it occurred, gender, age group,

geographical region and hospital type

(%)

Mortality (%)

Readmissions

Readmitted patients

Non-readmitted patients

Year**

2000 47 15.6 16.4

2001 54 16.4 16.4

2002 6.5 17.2 17.2

2003 6.5 18.4 17.3

2004 6.7 18.0 16.2"
2005 6.8 16.8 17.3

2006 7.2 17.2 16.9

2007 7.9 16.9 171

2008 7.8 17.3 17.3

Gender*

Male 71 18.2 171

Female 6.4 16.2 16.7

Age group**

0-14 years 11.3 6.0 15.17
15-24 years 6.5 3.3 12.6

25-44 years 6.8 9.5 9.8

45-64 years 6.9 10.6 9.3"
> 65 years 6.7 18.2 18.0

Geographical region*

North 7.4 16.4 15.3

Center 7.0 171 171

Lisbon 4.7 17.4 17.4

Alentejo 8.1 18.7 20.6"
Algarve 8.6 20.2 20.1

Hospital type**

Central hospital 4.5 16.1 16.2

District hospital 7.7 17.7 17.6

Level 1 District hospital 8.3 16.2 14.8

* Statistically significant differences found for the values presented in the column “Readmissions (%)”, according to square-test (p < 0.001)

** Statistically significant differences found for the values presented in the column “Readmissions (%)”, according to the linear association test (linear-by-linear association) (p < 0.001)
T Statistically significant differences between mortality in readmitted and non-readmitted patients. The obtained p values were 0.024; 0.03; 0.039 and 0.047; respectively for mortality
differences in 2004 in 0-14, 45-64 age groups and in Alentejo.

in Center region is approximately 40.79 and there are As we could not find any nation-wide study presenting
approximately 19.4% of patients aged 65 or above),*® there non-planned hospital readmission rate in a one-month
are several Central Hospitals in the Center region, absentin  period, with the same MDC, it is not possible to establish
the Algarve.?” any comparison between readmission rates in different
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Table 5 - Non-planned readmission rates at one month period, due to the same diagnostic category, found in studies carried out by foreign

authors

Study Population

Readmissions (%)

Abenhaim et al,

Patients in a Montreal hospital (Canada)

2000% 1995-1996 96
Allaudeen et al, Patients in a San Francisco university hospital 4.4
20114 (California, USA) 2006-2008
Garcia Ortega et al, Patients in a Algeciras hospital (Spain) 35
19984 1995-1996 '
All patients admitted to the Internal Medicine Department at a
Maurer et al, ) .
20044 Winterthur hospital a1
(Switzerland), in May 1998 '
Seoane Gonzalez et al, Patients in a La Coruifa university hospital 8.4 *
2010% (Spain) '
van Walraven et al, Patients in eleven hospitals in Ontario (Canada) 73

20104 2002-2006

* This result refers to readmission rate at 28 days and not 30 days

countries. However, in general, there does not seem to
be any geographical tendency for readmission rates, as
the results found in the US are similar to those found for
European hospitals.

In the present study, we obtained lower results in
patients with heart failure when comparing with the results
obtained in most foreign studies — in the US, several studies
suggest that, in patients with heart failure, readmission rate
is usually above 10%,%? while readmission rate due to all
causes is usually above 20%.2%3233 The results found in
European studies seem in line with those found in American
studies.®**** Interestingly, Allen et al. found similar results
as those obtained in our study.® The association between
male patients and a higher risk of readmission in patients
with heart failure is also in agreement with other studies.’*
However, in contrast with what was described in the present
study, most studies found a direct correlation between
hospital complexity and the readmission rate.’"*

The main limitation of our study regards the fact that only
episodes that occurred in public hospitals and in mainland
Portugal were included (therefore excluding hospital stays
that occurred in private hospitals and in the archipelagos
of Azores and Madeira). However, these episodes refer to
approximately 85% of hospital stays in Portugal. In addition,
as the identification code changes from year to year and
according to the hospital, the hospital readmission rate that
we obtained may be slightly lower than the real value.

The fact that we analysed administrative data may also
represent a limitation for a generalization of the results,
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due to possible inaccuracy or insufficiency.**#' However,
administrative data are commonly used in health studies,
due to the fact that it is easily accessible and allowing for
reducing costs.®

In addition, we should note that, to the best of our
knowledge, there are no published studies regarding non-
planned hospital readmissions at 30 days in Portugal,
preventing a direct comparison to the results that we found.
We envisage the present study may be helpful as it is the
first study of its kind in Portugal. It may be useful for hospital
management, as it identifies factors which are correlated
with higher hospital readmission rates. We hope these
results may have positive effects on the Sistema Nacional
de Saude, as the identification of hospital readmissions is
a starting point for their reduction. In addition, we analysed
every recorded acute episode in mainland Portugal public
hospitals occurring between 2000 and 2008, allowing for
more precise conclusions and for a measure of hospital
readmission rates over almost one decade.

CONCLUSIONS

From all factors correlated with higher readmission
rates, we emphasize those episodes that occurred in older
male patients, living out of Lisbon region and that were
attended in less-complex hospitals. Hospital readmission
rate has increased over the last decade and considering that
hospital mortality rates are higher in readmission episodes,
it is crucial to adopt measures to reduce readmission rates.
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