
Readmission of patients to the intensive care unit – a case-
control study

The intensive care unit �ICU� treats the most severely ill patients in the hospital – patients with
single or multiple organ failure �1�. Since the treatment requires advanced equipment and drugs
as well as continuous monitoring, ICU beds represent an expensive and limited resource �2�.

A limited capacity may result in some patients being transferred to a ward prematurely. The
assessment is based not only on the patient’s medical condition but also on other patients’ need
for an ICU bed.

Differences in readmissions internationally and in Norway

Various checklists are used internationally to evaluate admission and discharge from the ICU,
but we do not know whether they reduce readmissions �3�. Moreover, even though a checklist is
available, it has been demonstrated that this is seldom used �4�.

As far as we are aware, checklists are not used on discharge from Norwegian ICUs.
Consequently, ICU nurses and doctors perform a professional but subjective assessment in
each individual case.

A number of the patients who are transferred are sent back to the ICU. International studies
show that between 5.3 and 7.4 per cent of the patients who are discharged from the ICU are
readmitted during the same hospital admission �5, 6�, and between 3 and 3.8 per cent of the
patients are readmitted within 72 hours of transfer to a ward �7, 8�.

What does readmission entail?

Readmission to an ICU presents a complex challenge on several levels. For the patient it leads
to a longer period of illness and increased mortality �5, 6, 9�. In addition, preparedness may be
reduced in the ICU, which entails increased costs for society �10�.

The patients who are readmitted most often suffer from respiratory failure, circulatory failure or
sepsis �5, 9�. They are often older and are more likely to have single or multiple medical
diagnoses; they have had emergency surgery as opposed to elective surgery, a higher disease
severity score, increased comorbidity and a longer first stay in the ICU �5�.

There can be many reasons for readmission. Ventilator treatment for 24 hours or more, a short
time from extubation (the tracheal tube is removed from the patient’s airways) to the time of
transfer, or a considerable need for oxygen at the time of transfer, may be associated with
increased risk of readmission �11�.

According to Elliott et al., an association has been found between transfer ‘out of hours’ and the
risk of readmission �5�.
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The patient may experience transfer to a ward as one of the more stressful aspects of the ICU
stay �12, 13�. Although there are a number of contributory factors, patients, their families and
ICU nurses identify communication between the ICU and the ward as a weak point �9�.

The lack of communication or misunderstandings can lead to adverse events for the patient
�14�. On this basis, the World Health Organization �WHO� has recommended using structured
reporting �15�.

A number of studies focus on the effect of introducing various interventions such as a transfer
form or a liaison nurse �16�. The results are not conclusive.

Objective of the study

Even though there have been many international studies on readmission to the ICU, and the
Norwegian Intensive Care Registry reveals a high incidence of readmissions to Norwegian ICUs,
we have little knowledge of whom this applies to or what causal relationships exist in a
Norwegian context.

The objective of this study was therefore to describe the patients who are readmitted to a
Norwegian ICU and to investigate whether the transfer characteristics related to patients who
are readmitted within 72 hours differ from those of patients who are not readmitted.

Method
Study setting

The study was conducted at a university hospital that treats approximately 800 000 patients
annually. The ICU in question is one of six ICUs at the hospital and can treat eleven patients of
all ages with various surgical and medical diagnoses.

In line with the European standard, the unit is classified as a Level 3 unit, i.e. it has the highest
level of expertise and treatment options �1�.

The unit is organised as a closed ICU where specialist ICU doctors are in charge of the
treatment. The patients receive 24-hour one-to-one nursing care, and the coverage rate of
intensive care nurses is over 98 per cent.

Data collection

When an intensive care patient is hospitalised in the ICU, data and values that describe the
treatment and care are collected and registered in an electronic patient chart and the patient
record. Some of the data are also registered in NIR �17� via the Norwegian Health Net and the
medical registration platform �18�.

Sample

All the patients admitted to the ICU in question in the period from 1 January 2014 until 31
December 2016 were identified via NIR. According to NIR, 141 patients were readmitted during
the study period. However, some of these patients proved not to have been readmitted in
reality.



These cases related to errors in NIR’s data plotting �24 patients), one planned readmission and
eleven patients who were transferred to another ICU because of capacity problems. These 36
patients were excluded from the study.

The remaining 105 patients were included in the first part of the study. Forty-five of these were
readmitted within 72 hours of the transfer to a ward. One patient had no matching control
subject and was excluded.

Patients with treatment restrictions or who died within 72 hours of the transfer were excluded
from the control group.

Consequently, we included 44 patients in both the case group and the control group in the
second part of the study.

With 44 cases and 44 controls and a prevalence of exposure varying from 10 to 50 per cent in
the control group, there is an 80 per cent statistical power to detect an odds ratio of 3.6�4.6 as
statistically significant if the significance level is set at 5 per cent.

Variables

From NIR �19�, we obtained mortality rates and demographic variables such as age and gender
for all patients included in the study. Information about admission and discharge times, and the
reason for admission and readmission, was obtained from the electronic patient charts and
patient journals.

Values describing the degree of severity of the illness and care needs in the form of SAPS II
�Simplified Acute Physiology Score II�, SOFA �Sequential Organ Failure Assessment score) and
NEMS �Nine Equivalents of Nursing Manpower Use Score) were obtained from NIR and checked
against the electronic patient charts.

For patients who were readmitted within 72 hours, we also obtained information from the
electronic patient charts about respiratory support and the interval between the last treatment
(invasive care or non-invasive care) and transfer.

The content of the written transfer report was obtained from the patient record. In this study,
we defined a complete written transfer report as a written report from both the ICU nurse and
doctor that included guidelines or recommendations for further treatment in accordance with
the unit’s procedures and the recommendations of the guidelines for intensive care in Norway
�1�.

Study design and procedure

The second part of the study was carried out retrospectively with a case control design. The 44
patients were matched one on one with a case control patient who had been admitted to the
same ICU but who had not been readmitted.

The case group and control group were matched in terms of age, SAPS II and NEMS because
these factors are significantly associated with greater risk of readmission and increased
mortality �5�. Moreover, we matched the patients in terms of reason for admission, respiratory
support and length of stay. All the information was obtained from the first ICU stay.



For each case, the relevant control patients were manually sorted into a prioritised order
according to the following criteria: age ranges ��10 years), reason for admission, closest
possible SAPS II ��21� �20�, closest possible NEMS ��12� �20� and respiratory support in the
form of invasive or non-invasive ventilation.

Furthermore, the patient with the closest possible length of stay ��9.4 days) was chosen as a
match.

The SAPS II scores of four of the patients included showed variation greater than 9.
Nevertheless, they were included since their SOFA scores were approximately the same on
transfer to the ward ��2� �21�. For three of the patients, there was no match with respiratory
support.

We decided therefore to match these patients with a control patient who had received ventilator
treatment for a short period ��4.8 hours).

The main purpose of the study was to examine whether various transfer characteristics that
could be linked to the first ICU stay affected the likelihood of readmission. Hence we wanted
the groups to be as similar as possible in terms of patient-specific factors that could influence
the risk of readmission.

Ethics

The study has been assessed by the Regional Committees for Medical and Health Research
Ethics �REC� and defined as a quality assurance project (reference number 2017/1313� �22�. The
study is approved by departmental management and the hospital trust’s data protection officer
has agreed to the data collection (reference number 2017/12493�.

The study was also approved by NIR, which is exempt from the informed consent requirement
of the Norwegian Centre for Data Research (reference number 2009/7537�. All patients or their
families received written information stating that data from the ICU stay were collected and
stored anonymously in a database, and the data could be utilised later for research purposes.

Information was also given about disclosure and the right not to participate. This study will have
no impact on the patients included, since we studied secondary data.

Analysis

The Stata 15 statistical software package was used to analyse the data. Continuous variables
(age, length of stay) are described using mean and standard deviation. Categorical variables
(gender, mortality, reasons for admission) are described in numbers (n) and percentages �%�.

Significance was tested using a two-sample t-test (age) and chi-square test for categorical
variables (gender and mortality). The significance level was set at 5 per cent, corresponding to
p-value �0.05 �Table 1�.



We used unadjusted �Model 1�, partly adjusted �Model 2� and fully adjusted �Model 3� logistic
regression analysis (odds ratio �OR�� to calculate the likelihood of readmission in relation to the
transfer characteristics.

Model 2 uses conditional logistic regression analysis with an adjustment for the variables used
in the match (age, gender, SAPS II, NEMS, length of stay) �23� in order to assess whether the
matching with the case control group was satisfactory and to examine whether gender was of
significance for the likelihood of readmission.

Model 3 is adjusted for the transfer characteristics that we studied. Model 3 is only presented
in Table 2, since these findings will be identical in all analyses. The dependent variable is
readmission within 72 hours.

The variables were dichotomised for the adjusted analyses as follows: case control: non-
readmitted patient = 0, readmitted patient = 1. Gender: female = 1, male = 2. Respiratory
support: more than 24 hours between the last treatment and the transfer = 0, less than 24
hours between the last treatment and transfer = 1.

Time of transfer: daytime �08.00�17.00� = 0, ‘out of hours’ �17.01�07.59� and weekends/public
holidays = 1. Transfer report: complete transfer report (written transfer report from both the ICU
nurse and the ICU doctor including guidelines and recommendations on further treatment) = 0,
incomplete transfer report (one or more instances of missing data in the complete transfer
report) = 1 �Tables 2, 3 and 4�.
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Missing data

Four patients had no SAPS II values. They were matched according to NEMS. One of the
reasons for the absence of SAPS II is that this is not calculated for children under the age of 16
�17�.

Results
During the study period, 1387 patients were admitted to the ICU in question. Of these, 105
patients �7.6%� were readmitted during the hospital stay, and 45 patients �3.2%� were
readmitted within 72 hours of transfer from the ICU.

Over 60 per cent of those who were readmitted were men.

The patients who were readmitted were aged between 0 and 83 years and the mean age was
57.7 years. Patients who were readmitted within 72 hours were older, but the difference was not
statistically significant �59.6 years, p = 0.054�. Over 60 per cent of those who were readmitted
were men �Table 1�.
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Reasons for admission and readmission

Patients who were readmitted (n = 105� had the following organ failure on readmission:
respiratory failure �63%�, neurological failure �11%� and circulatory failure �10%�, followed by
organ injury or trauma, sepsis and gastrointestinal failure (data not shown in the tables).

Patients who were readmitted within 72 hours had been first admitted with the following:
respiratory failure �41%�, neurological failure �30%�, circulatory failure �16%�, organ injury or
trauma �9%�, sepsis �2%� and gastrointestinal failure �2%�.

The main reasons for readmission were as follows: respiratory failure �60%�, neurological failure
�13%�, circulatory failure �13%� and gastrointestinal failure �7%�. Other reasons included sepsis,
haematologic failure and following different kinds of surgery (data not shown in the tables).

Length of stay in the ICU and hospital

The patients (n = 105� who were readmitted had a somewhat longer, though not significantly
longer, length of stay in the ICU during their first ICU admission.

The mean length of stay for readmitted patients (n = 105� was 5.3 days (standard deviation
�SD�� 5.6, p = 0.738� and 5.5 days �SD� 5.2, p = 0.697� for patients readmitted within 72 hours (n
= 45� (data not shown in the tables).

Patients readmitted within 72 hours had a mean average ventilator time of 3.2 days �SD� 4.1�
during their first stay, and a mean SAPS II score of 42.6 �SD� 12.7� (data not shown in the
tables).

Mortality

Patients readmitted within 72 hours had a lower 90-day mortality rate �15.5%� than patients who
were not readmitted �26%�, but the difference is not significant �Table 1�.

Transfer characteristics

Patients who received respiratory support in the 24 hours prior to transfer were twice as likely
to be readmitted �OR 1.09� �Table 2�. In unadjusted analysis �Table 3�, the likelihood of being
transferred ‘out of hours’ was more than two and a half times higher when compared with non-
readmitted patients �OR 2.57�.

Patients with incomplete written transfer reports were five times as likely to be readmitted.

Patients with incomplete written transfer reports were five times as likely to be readmitted �OR
5.12�.

The correlation between an incomplete written transfer report and readmission remains
significant after adjustment for age, gender, SAPS II and NEMS (p < 0.001� �Table 4�. The
missing data in the transfer report are presented in a separate table �Table 5�.



Discussion
In this study, we found that intensive care patients who were readmitted were somewhat older
than non-readmitted patients but that mortality rates were very similar. Intensive care patients
who were readmitted within 72 hours were over 2.5 times more likely to have been transferred
‘out of hours’.

The patients were also over five times more likely to have an incomplete transfer report
compared with equally ill patients who were not readmitted.

Percentage of readmitted patients

The mapping of readmitted patients shows a readmission rate of 7.6 per cent during the
hospital stay and 3.2 per cent during the first 72 hours after discharge. This result corresponds
with earlier findings �5�8�.

Earlier studies show that the patients who are readmitted are older than those who are not
readmitted, that there is a preponderance of men and that most are readmitted with respiratory
failure �5, 7, 9, 24�.

Mortality among readmitted patients

In contrast to other studies �5. 6�, our findings show that readmission is not significantly
associated with mortality. The patients who were readmitted within 72 hours had a lower 90�
day mortality rate �15.5 per cent) than those who were not readmitted �26 per cent), but the
difference was not significant.

In contrast to other studies, our findings show that readmission is not significantly associated
with mortality.
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One possible explanation of this finding is the small sample in the study. Other possible
explanations may be that there was a lower threshold for readmitting children, and the inclusion
of children in the study resulted in a reduction in mortality. The older the patient, the greater the
likelihood of a shorter survival period.

Earlier studies show that older patients have a shorter length of stay in the ICU, higher mortality
and a higher incidence of death in the ward than in the ICU �25�. The university hospital in
question has several intermediate care units, and in some cases the patients were placed in
such units instead of being readmitted to the ICU.

The limited intensive care capacity of the university hospital may entail frequent, systematic
assessment of the treatment level they can offer patients, with discussion of limitation of
intensive care as part of the future care plan. Terminally-ill patients may therefore not be
offered another stay in the ICU.

In our study, we found that patients had a significantly higher likelihood of readmission if they
were transferred ‘out of hours’, a finding which corresponds with earlier studies �5�.

Transfer report

This study shows that patients who were readmitted within 72 hours were five times more likely
�OR = 5.1, p < 0.001� to have an incomplete transfer report compared with patients who were
not readmitted �Table 3�.

During a hospital stay, patients can experience being moved between various units several
times. All transfers pose a risk to the patient in that poor communication or misunderstandings
may lead to adverse events �14, 16, 26�.

Since inadequate communication can lead to a lack of continuity in care, wrong treatment and
potential injury to the patient, the WHO has recommended the use of structured reporting �15�.
No such instrument has been implemented at the ICU in question.

Earlier studies did not find an association between different transfer practices, including written
communication and readmission or mortality, but indicate that local conditions can provide
insights that may improve transfer practices �27�.

Several patients with incomplete transfer reports lacked a written transfer report from the ICU
nurse �Table 5�. Even though transfer between the ICU and the ward is almost a daily
procedure, no transfer situations are identical.

Findings in the study may indicate that the guidelines were not always complied with in
connection with the transfer.

The ICU in question had its own procedure for transferring patients to a ward, but findings in the
study may indicate that the guidelines were not always complied with in connection with the
transfer.

One possible explanation may be that the ICU nurse must quickly make preparations for a new
patient, and consequently, the written transfer report may be cursory or forgotten because of a
high workload.



Lack of guidelines and recommendations for further treatment

The most common limitations of the transfer report identified in our study related to a lack of
guidelines or recommendations for further care and treatment �Table 5�. Earlier studies indicate
that patients do not always receive the necessary follow-up in the ward �11�.

An incomplete written transfer report in which guidelines and recommendations are not given
can make it challenging for registered nurses (RNs) in the ward to assess what monitoring and
treatment should be prioritised.

Earlier research shows that a written summary of the patient care pathway can be an important
communication tool that presents and prioritises information systematically and thus highlights
the challenges faced by the patient �28�. Patients who are transferred from an ICU to a ward
have serious and often complex illnesses that demand a high level of competence from the RNs
in the ward.

Earlier studies have shown an inadequate level of knowledge among RNs in the ward �9�, which
may pose a barrier to acquiring a complete overview of these patients’ situation. Consequently,
the lack of guidelines and recommendations for further treatment can make the RNs less able
to give the patient the necessary follow-up, which may lead to a greater number of
readmissions.

Other circumstances related to the transfer may also affect readmission. Van Sluisveld et al.’s
literature review �16� emphasises that nursing culture, teamwork and oral reporting are
important factors that prevent correct patient transfer.

It was not possible to examine these factors in our study since it had a retrospective design.
Nor was the objective of the study to assess all aspects of the communication but to describe
their association with readmission.

Strengths and weaknesses of the methodology

A strength of the study is that the patients are matched and are as similar as possible in terms
of patient specific factors. Consequently, it is not the severity of the illness that leads to
differences in respect of the case control group.

Since this is a small study, it is possible that weaker associations may wrongly appear as non-
significant due to a lack of statistical power.

The study has several weaknesses. A retrospective design means that it is not possible to
investigate why patients are transferred, what the reasons are for incomplete written transfer
reports or what other factors play a role, such as oral transfer reporting.

We had a small sample from one single unit at one hospital. The findings are therefore not
necessarily representative of other units and in other settings.

Conclusion
The study showed that patients who were readmitted had a significantly higher (p < 0.001�
likelihood of having incomplete written transfer reports compared with patients who were
equally ill but who were not readmitted.



The study also showed that there should be greater focus on ensuring good transfer
documentation, particularly the dissemination of further follow-up measures.

Studies should be conducted with a larger sample in order to shed more light on the findings of
our study and to explore measures that could reduce the number of readmissions.

We wish to express our gratitude to the ICU in the study. Thanks to Dr.med Reidar Kvåle and
ICU nurse Britt Sjøbø for assistance in designing and carrying out the study. Thanks also to
Senior Engineer Jannicke Igland at the Department for Global Public Health and Primary Care at
the University of Bergen for her advice and help in connection with statistical analyses.
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Method: A quantitative study with a case-control design. Data from the Norwegian Intensive
Care Registry �NIR� identified all patients admitted to an intensive care unit at a university
hospital in the period from 1 January 2014 to 31 December 2016. Forty-five patients were
readmitted within 72 hours. Of these, forty-four patients were compared with a control patient
who had been admitted to the same intensive care unit but had not been readmitted. The case
control patients were matched according to age, reason for admission, disease severity score,
nursing needs score, type of respiratory support and length of stay in the intensive care unit.
Logistic regression analysis was used to calculate the odds ratio for readmission according to
transfer characteristics.

Results: Of 1387 patients admitted during the study period, 105 �7.6%� were readmitted during
the same hospital admission and 45 �32%� within 72 hours. Readmitted patients are older, but
their mortality rate is almost equal to that of non-readmitted patients. The patients readmitted
within 72 hours have a significantly higher likelihood of having an incomplete written transfer
report (odds ratio �OR� 5.12, p < 0.001�.

Conclusion: Incomplete written transfer reports result in a significantly higher likelihood of
readmission. Studies should be conducted with a larger sample in order to shed more light on
the findings of the study.
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Van Sluisveld et al.’s literature review �16� emphasises that nursing culture, teamwork and oral
reporting are important factors in ensuring correct patient transfer.

It has been corrected into this:

Other circumstances related to the transfer may also affect readmission. Van Sluisveld et al.’s
literature review �16� emphasises that nursing culture, teamwork and oral reporting are
important factors that prevent correct patient transfer.


