
대한마취과학회지 2005; 48: S 30∼3
□영문논문□

Korean J Anesthesiol Vol. 48, No. 6, June, 2005

S 30

INTRODUCTION

  A number of patients who were successfully discharged from 

intensive care unit (ICU) will subsequently die during their 

hospital admission. If the patients died on ward after discharge 

from ICU, this means there is either a substantial waste of 

resources in the ICU or a missed opportunity to prevent a 

death. 

  It has been shown that hospital mortality of ICU patients 

averaged 27%. However, since an actual 17.9% of patients 

died in ICU, the remaining 9.8% died in the general wards 

after their discharge from ICU. Death in general hospital wards 

after ICU discharge contributes significantly to overall hospital 

mortality.1) Though some deaths were expected and probably 

inevitable, most occurred in patients who remained at risk on 

discharge or those who were expected to survive. Some of 

these deaths may be preventable by improvement of care in 

ICU or general ward.2) In Korea, there is little information 

available concerning the patients who died after discharge from 

the ICU and before discharge from the hospital. Our aim for 

this study was to identify the incidence and characteristics of 

the deaths occurring in the general wards after discharge from 

ICU. 

MATERIALS AND METHODS

  The study was conducted in a twenty five bed general ICU 

that took most types of patients, except for the neurosurgical 

cases. This study included patients admitted to the ICU from 

July 2000 to June 2001. Patients who were admitted to the 

ICU were classified in following manner; Group 1, patients 

who survived to after the time of hospital discharge; Group 2, 

patients who died in the ICU; Group 3, patients who died in 
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the general wards after their discharge from the ICU. The 

following data were collected; age, sex, main diagnosis, and 

the admission Acute Physiology and Chronic Health Evaluation 

(APACHE) II score, and all these variables were evaluated. 

The duration of stay in the ICU and on the wards was 

calculated from the number of nights of overnight stays. 

  Each ward death was assessed with regard to the likely 

hospital outcome that would have been expected at the time of 

discharge from the ICU. Two clinicians classified the patients 

from the information on age, admission diagnosis, the text of 

the discharge summary, cause of death and presence of a “do 

not resuscitation” (DNR) note. 

  All patients who were discharged from the ICU were 

followed up until discharge or death. This assessment was 

retrospectively performed with knowledge of the adverse 

outcome, but it was based on prospectively gathered data and 

a summary written at the time of discharge. 

  The categories used were as follows. 

  Expected to die or Death appeared at discharge. For exam-

ple, this was a patient with severe hypoxic brain damage 

following cardiac arrest who was sent to the ward with a 

chest infection. 

  Considered at risk of death. The patients that remain at risk 

and require close observation. For example, this was an elderly 

surgical patient who has recovered from respiratory failure, but 

who has renal impairment with a poor chronic health status. 

  Expected to survive. Death seems unlikely and it was surpri-

sing outcome. For example, this was a patient discharged from 

ICU after an uncomplicated stay following major elective 

surgery. 

  All the values were expressed as frequency or mean ± SD, 

and the data were analyzed using SPSSⓇ 10.0 (Statistics 

Package for Social Sciences, Chicago, IL, USA) statistical 

software. Differences between groups were determined using 

one way ANOVA. A P value of ＜ 0.05 was considered to 

be statistically significant. 

RESULTS

  During the 12-month study period, 1498 patients were 

admitted to ICU. 1339 patients (Group 1) were discharged 

alive from the hospital, 114 patients (Group 2) died in ICU, 

and 45 patients (Group 3) died during their post-ICU hospital 

stay. 

  The mean age of the patients was 60 years and 40% of 

them were women. There were no significant differences in 

sex and age distribution among the three groups. The mean 

APACHE II score of the total patients was 11. Group 1 

patients had less severe disease on their admission to ICU 

when compared to Groups 2 and 3. However, there was no 

significant difference between Groups 2 and 3 for their se-

verity score (Table 1). 

  The main diagnostic categories for ICU admission included 

the cardiovascular system (44%), malignancies (15.7%), the gas-

Table 1. Comparison of Patients Characteristics
ꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚ

Survivors ICU deaths Ward deaths All patients
(n = 1339) (n = 114) (n = 45) (n = 1498)

ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
Age (yr) 59.7 ± 17.1 61.4 ± 19.6 66.6 ± 16.1 60.1 ± 17.3

Female (%) 40.4% 36.8% 38.5% 39.9%

APACHE II score 10.1 ± 6.1* 21.7 ± 9.3 20.6 ± 8.6 11.3 ± 7.4

Range

 0-4 12.1%  1.1%   0% 10.8%

 5-9 44.0%  6.5% 11.4% 40.0%

10-14 24.7% 20.7% 20.5% 24.2%

15-19 11.4% 14.1% 20.5% 12.0%

20-24  5.2% 20.7% 15.9%  6.8%

25-29  2.1% 15.2% 18.2%  3.7%

30-34  0.4%  8.7%  6.8%  1.2%

35-39   0%  9.8%  6.8%  1.0%

＞40  0.1%  3.3%   0%  0.3%
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
Values of age and APACHE II score are means ± SD. APACHE: Acute Physiology and Chronic Health Evaluation, *: P ＜ 0.05 vs ICU 

deaths & Ward deaths.
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trointestinal system (10%) and the respiratory system (Table 2). 

  ICU days were significantly shorter for group 1 as compared 

to group 2 and 3 (Table 3). 

  For the patients who died in the general ward, 7 patients 

(15.5%) were expected to have survived. 29 (64%) had been 

decided on to be withdrawn from sustained therapy before 

discharge from ICU (Fig. 1). 

DISCUSSION

  The present study was designed to especially look at those 

patients who died on the general wards following ICU dis-

charge prior to hospital discharge. These patients may have 

died because of potentially treatable complications that might 

have been prevented by continued ICU care or a higher level 

of care on the general wards. If so, these deaths represent a 

missed opportunity to save lives and a waste of resources dur-

ing ICU stay. Conversely some of these deaths may have been 

inevitable and perhaps these patients should have been 

discharged earlier or they should have never been admitted to 

ICU in the first place. Deaths in the hospital following dis-

charge from ICU are a significant problem. Few studies have 

examined the problem of death after discharge from ICU. 

However, several studies have reported similar figures with 

post ICU mortalities of 35.4% in UK,3) 23.4% in Portugal,4) 

and 31% in Scotland.2) This study confirms a high post-ICU 

mortality with 28% of the total hospital deaths occurring 

following ICU discharge. 

  Post-ICU mortality was sometimes caused by factors occurr-

ing before ICU discharge.5) Many investigators have studied 

the effects of age on the outcome from a critical illness with 

variable results. Only the severity of illness has been shown to 

play a significant and consistent role in determining the 

outcome.6) Le Gall et al6) identified age, previous health status 

and severity of illness as predictors of post-ICU survival. 

However Cullen et al7) did not find any association between 

age, severity or length of stay and late mortality. It was 

expected that the age of the patients who expired in the 

general ward would be higher than those who expired in the 

ICU because family members expect that patients may not 

recover and survive when they are old. In our study, contrary 

to the expectation, there was no difference in the age 

distribution between the two groups. 

Table 3. Duration of ICU and Ward Stay
ꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚ

Survivors ICU deaths Ward deaths All patients
(n = 1339) (n = 114) (n = 45) (n = 1498)

ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
ICU stay (days)  3.4 ± 5.5* 11.5 ± 20.9 11.9 ± 17.6  4.3 ± 8.8

Ward stay (days) 14.7 ± 24.2† 0 34.8 ± 56.9 14.3 ± 25.7
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
Values are means ± SD. *: P ＜ 0.05 vs ICU deaths & Ward deaths, 

†
: P ＜ 0.05 vs Ward deaths.

Table 2. Major Reasons for ICU Admission and Mortality Rates 
for each Group in the ICU and General Wards
ꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚ
Reasons for No. of patients Mortality in ICU Mortality in

  ICU admission (n = 1498) (n = 114) ward (n = 45)
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ

Cardiovascular 663 38 (5.7%) 17 (2.6%)

Cancer 237 22 (9.3%) 16 (6.8%)

Gastrointestinal 152 11 (7.2%)  7 (4.6%)

Respiratory 125 11 (8.8%)  3 (2.4%)

Trauma 121  9 (7.4%)  1 (0.8%)

Endocrinology  41  0 (0%)  1 (2.4%)

Infection  40 10 (25%)  4 (10%)

Neurology  29  1 (3.4%)  1 (3.4%)

Others 114 12 (10.5%)  4 (3.5%)
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ

Fig. 1. The patients who died on general ward are classified by the 

expected prognosis and presence of a DNR after ICU discharge. DNR: 

do not resuscitation. 
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  Although some of the deaths following ICU discharge were 

inevitable, a number of deaths were unexpected and should, 

therefore, have been preventable. It has been reported that the 

patients who died in the hospital after discharge from ICU had 

a significantly higher severity of illness score on the day of 

ICU discharge than those who survived.8) This suggests that 

patients who were at risk for post-ICU mortality may have 

been discharged from the ICU with an incomplete resolution 

of their acute medical condition. 

  Sometimes, patients are discharged early, and perhaps 

inappropriately, to make room for more severely ill patients. 

The prevention of post-ICU mortality is likely to be linked to 

the delivery and provision of the post-ICU care that is 

available. There is currently much debate, but little objective 

evidence, about the provision of intermediate care.9,10) One 

function of these units would be to act as a step down from 

the ICU for patients who require higher levels of care than 

are available on the general wards. In Korea, intermediated 

ICU facilities remain very limited. 

  Although this post-ICU mortality may indicate that premature 

discharge from full ICU or the less than optimal management 

of the ICU or the general wards, are other factors in the 

decision to limit treatment of hopelessly ill patients.11) 

  Identifying patients at risk for premature ICU discharge may 

help physicians to resolve the clinical dilemma who are they 

to discharge to make a room for patients requiring urgent 

admission to the unit? Further studies are needed to assess the 

risk factors for post-ICU mortality according to whether end of 

life decisions are implemented in the ward. Both admission 

and discharge criteria in the ICU are critical issues in the 

allocation of limited health care resources. However, much less 

emphasis has been placed on discharge criteria. 

  Since 1974, the American Heart Association has proposed 

DNR orders as formal documentation, and DNR orders have 

now become firmly established in professional guidelines and 

policy.12) However, less is known about DNR decisions in ICU 

than in the general wards. It has been reported that DNR orders 

preceded 39% of all ICU deaths.13) Our findings showed that 29 

patients of group 3, who were discharged alive from ICU after 

implementation of a decision to withhold or withdraw life 

sustaining treatment, died before hospital discharge. For these 

patients, ICU discharge was an appropriate response to 

awareness that further intensive care would be futile. 

  We lost 7 patients who were expected to survive at the 

time of ICU discharge. A further study to evaluate the 

individual characteristics and the reasons why we loose the 

patients who are expected to survive seems to be necessary. 

Modern intensive care faces not only medical challenges, but 

also ethical challenges, which together create the need to 

evaluate the quality of the care delivered. 

REFERENCES

 1. Rowan KM, Kerr JH, Major E, Mc Pherson K, Short A, Vessy MP: 

Intensive care society's APACHE II study in Britain and Ireland-1. 

Variations in case mix of adult admissions to general intensive care 

units and impact on outcome. BMJ 1993; 307: 972-7. 

 2. Wallis CB, Davis HT, Shearer AJ: Why do patients die on general 

wards after discharge from intensive care unit? Anaesthesia 1997; 

52: 9-14. 

 3. Rowan KM, Kerr JH, Major E, Mc Pherson K, Short A, Vessy 

MP: Intensive care society's APACHE II study in Britain and 

Ireland-II. Outcomes of comparisons of intensive care unit after 

adjustment for case mix by the American APACHE II method. 

BMJ 1993; 307: 977-81. 

 4. Moreno R, Morais P: Validation of the simplified therapeutic 

intervention scoring system on an independent database. Intensive 

Care Med 1997; 23: 640-4. 

 5. Bion J: Rationing intensive care. BMJ 1995; 310: 682-3. 

 6. Le Gall JR, Brun-Buisson C, Trunet P, Latournerie J, Chantereaus 

S, Rapin M: Influence of age previous health status, and severity 

of acute illness on outcome from intensive care. Crit Care Med 

1982; 10: 575-7. 

 7. Cullen DJ, Keene R, Waternaux C, Kunsman JM, Caldera DL, 

Peterson H: Results, charges and benefits of intensive care for 

critically ill patients:uptodate 1983. Crit Care Med 1984; 12: 102-6. 

 8. Daly K, Beale R, Chang RW: Reduction in mortality after in-

appropriate early discharge from intensive care unit: Logistic 

regression triage model. BMJ 2001; 322: 1274-6. 

 9. Bodenham AR, Klein H: High dependency units: role and need. 

Br J Hosp Med 1996; 56: 192-3. 

10. Goldhill DR, Summer A: Outcomes of intensive care patients in 

a group of British intensive care unit. Crit Care Med 1998; 26: 

1337-45. 

11. Azoulay E, Adrie C, De Lassence A, Pochard F, Moreau D, Thiery 

G, et al: Determinants of postintensive care unit mortality: A 

prospective multicenter study. Crit Care Med 2003; 31: 428-32. 

12. American Heart Association committee on cardiopulmonary Re-

suscitation and Emergency Cardiac Care, National Academy of 

Sciences-National research council division of Medical science 

committee on emergency medical services: Standards for cardiopul-

monary resuscitation (CPR) and emergency cardiac care (ECC). 

V. Medicolegal considerations and recommendations. JAMA 

1974; 227(suppl): S864-6. 

13. Zimmerman JE, Knaus WA, Sharpe SM, Anderson AS, Draper EA, 

Wagner DP: The use and implications of do not resuscitate orders 

in intensive care units. JAMA 1986; 255: 351-6.


