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Abstract

Background : Because unplanned readmissions to intensive care unit(ICU) might be related
with undesirable patient outcomes, we investigated the pattern of and reason for unplanned ICU
readmission to provide baseline data for reducing unplanned returns to ICU.

Methods : The subjects included all patients who readmitted to ICU during the same
hospitalization at a tertiary referral hospital between January 1st and June 30th 2002. Quality
improvement(Ql) nurses collected the data through medical records and a medical director
reviewed the data collected.

Results: 1) The average unplanned ICU readmission rate was 5.6% (gastroenterology 14.6%,
pediatrics 12.7%, pulmonology 11.9%, neurology 8.9%, neurosurgery 6.3%, general surgery
5.3%, chest surgery 3.9%, and cardiology 3.3%). 2) Among the unplanned readmissions, more
than 50% of cases were from patients older than 60 years, and the main categories of
diagnoses at hospital admission were neurologic disease(29.9%) and cardiovascular
disease(27.6%). 3) Of unplanned ICU readmissions, 41.8% had recurrence of the initial
problems, 44.8% had occurrence of new problems, and 9.7% required postoperative care after
unplanned operations. 4) The most common causes responsible for unplanned ICU readmission
were respiratory problem(38.3%) and cardiovascular problem(14.3%). 5) About 40% of
unplanned ICU readmission occurred within 3 days after ICU discharge. 6) Average length of
stay of the readmitted patients to ICUs were much longer than that of non-readmitted patients.
7) Hospital mortality rate was much higher for unplanned ICU readmitted patients(23.6%) than
for non—readmitted patients(1.5%) (P<0.001).

Conclusions : This study showed that the unplanned ICU readmitted patients had poor
outcomes(high mortality and increased length of stay). In addition study results suggest that
more attention should be paid to patients in ICU with poor respiratory function or elderly
patients, and careful clinical decisions are required at discharge from ICU to general ward.
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<Table 1> ICU readmission rates
Month

1 2 3 4 5 6 Total P
ICU discharge(n) 631 562 618 591 636 483 3521 -
total ICU
readmission(n) 48 56 55 48 56 52 315 -
total ICU
readmission 7.6 10.0 8.9 8.1 8.8 10.8 9.0 -
rate(%)
unplanned ICU ~
readmission(n) 27 35 34 31 32 37 196
unplanned ICU
readmission 4.3 6.2 5.5 5.2 5.0 7.7 5.6 0.187
rate(%)
2)

5.3%, 6.3%, 3.9%, 3.3%,
14.6%, 5.2% 8.9%, 12.7%



<Table 2> Unplanned ICU readmission rate by clinical departments

Unplanned ICU

Clinical . Unplanned ICU o
ICU discharge(n) o readmission P value
department readmission(n)
rate(%)
Gastroenterology 41 6 14.6
Internal Pulmonology 126 15 11.9
Medicine Cardiology 629 21 3.3
dept. Others 87 3 4.6
Subtotal 883 45 5.1
Chest surgery 592 23 3.9
Pediatric cardiac 257 8 3.1
_ surgery <0.01
Surgical General surgery 584 31 5.3
dept. Neurosurgery 603 38 6.3
Others 256 8 3.1
Subtotal 2292 108 4.7
Neurology 179 16 8.9
Pediastrics 165 21 12.7
Ohters” - 6 -
Total 3521 196 5.6
* 1
2.
196 2 22
174 62.7% , 37.3% 51.42
9 (14.9%), 50 (14.9%), 60 (52.3%)
29.9% (27.6%), (14.9%),
(13.8%) 64 .4%
1 35.6%
(18.4%) (10.3), (6.9%), (5.8%)
49_4%, 50.6%
1 156 (89.6%) 2 15
» 3 3 < 3>



<Table 3> General characteristics of unplanned ICU readmitted patients

Characteristics N %
Male 109 62.7
Sex
Female 65 37.3
0~ 9 26 14.9
10 ~ 19 5 2.9
20 ~ 29 6 3.5
Age
30 ~ 39 8 4.6
(years)
40 ~ 49 12 6.9
50 ~ 59 26 14.9
Over 60 91 52.3
Mean+SD 51.42+26.05
respiratory disease 24 13.8
cardiovascular disease 48 27.6
Groups of diagnosis hepatobiliary disease 15 8.6
at hospital admission gastrointestinal disease 26 14.9
neurologic disease 52 29.9
others 9 5.2
None 112 64.4
1 36 20.7
Number
2 12 6.9
3 14 8.0
Diabetes Mellitus 18 10.3
Comorbid Hypertension 32 18.4
diseases renal failure 10 5.8
o liver disease 12 6.9
classification
neoplasm 5 2.9
chronic lung disease 10 5.7
cardiovascular disease 8 4.6
cerebrovascular disease 7 4.0
. Yes 86 49.4
Operation
No 88 50.6
1 156 89.6
Times of ICU readmission 2 15 8.6
3 2 1.2
4 1 0.6
Total 174 100
3.
1)
123 (62.8%), 64 (32.7%)
1 82 (41.8%), 1
18 (9.7%) < B

87 (44.4%),



<Table 4> The factors and reasons of unplanned ICU readmission

Reasons

Recurrence of

Occurrence of Post operative

Factors the initial the new problem care Others Total
problem
Clinical status factor 69(35.2) 52(25.5) 4( 2.0) - 123(62.8)
Care provider factor 13( 6.6) 37(18.9) 14( 7.1) - 64(32.7)
Others - - - 94 9( 4.6)
Total 82(41.8) 87(44.8) 9(4 196(100)
2)
75 (38.3%)
38 , 13 ,
10 29 (14.8%)
) 23 (11.7%)
22 (11.3%) < 5>
<Table 5> The causes for unplanned ICU readmission
Factors Clinical status Care provider
Others Total(%)
Causes factor factor
Respiratory problem 47 26 2 75(38.3)
respiratory arrest 6 4 10
aspiration pneumonia 1 12 13
bacterial/viral pneumonia 4 3 7
ineffective respiratory pattern 34 2 2 38
ohters 2 5 7
Cardiovascular problem 25 2 2 29(14.8)
arrhythmia 7 7
cardiac arrest 3 1 1 5
others 15 1 1 17
Gastroenteral problem 17 1 18(9.2)
Gl bleeding 11 11
hepatoencephalopathy 6 6
others 1 1
Neurologic problem 17 6 23(11.7)
Sepsis 6 6( 3.1)
postop complication 3 19 22(11.2)
Ohters 14 5 4 23(11.7)
Total 123 64 9 196(100)
3)
1 36 (18.4%), 2 29 (14.8%), 3 31 (15.8%) 3
96  (49%) 1 34
(17.4%), 2 21 (10.7%), 3 21 (10.7%) 3 33.8%
4 ~7 40 (20.4%), 8 80 (40.8%) 1
13 (6.6%) 3 3
23.% < 6>



<Table 6> ICU readmission interval and first ICU length of stay

Interval of ICU

eadmission(days) 1 2~3 4~5 6~10 Over 11 total
First ICU LOS(days)
1 13 4 6 7 6 36( 18.4)
2~3 7 21 7 10 15 60( 30.6)
4~5 4 6 4 3 11 29( 14.8)
6~10 5 5 1 10 10 31( 15.8)
Over 11 5 6 5 7 17 40( 20.4)
Total 34(17.4) 42(21.4) 23(11.7) 37(18.9) 60(30.6) 196(100.0)
* LOS : Length of Stay
4.

60 .

7.44 3.99 (P<0.001).
11.16
(P=.007). 58.72 23.4%
21.32 , 1.5% (P<0.001) .< 7>

<Table 7> The comparison of outcomes between unplanned ICU readmitted patients
and non-readmitted patients

Unplanned ICU readmitted

Non-readmitted

. , x> ort P value
patients patients
Male 109(62.7) 1876(61.3)
Sex .120 .749
Female 65(37.3) 1183(38.7)
0~ 9 26(14.9) 354(11.6)
10 ~ 19 5( 2.9) 86( 2.8)
20 ~ 29 6( 3.5) 149( 4.9)
Age 30 ~ 39 8( 4.6) 237( 7.7) 20.29 .002
(years) 40 ~ 49 12( 6.9) 443(14.3)
50 ~ 59 26(14.9) 597(19.5)
Over 60 91(52.3) 1193(39.0)
Mean+SD 51.42+26.03 48.37+£22.73
First ICU LOS
7.43+11.00 3.99+8.66 6.309 <.0001
(days)
Second ICU LOS
11.16+£16.36 -
(days)
Total hospital "
58.72+54.34 21.32+23.44 21.52 <.0001
LOS(days)
No.of death
41(23.6) 45( 1.5) 289.41 <.0001

(mortality rate,%)

* missing frequency : 3
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6 5.6% , 14_6%, 12.7%,
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