Original Article

Medical Journal of the Islamic Republic of Iran (MJIRI)
Iran University of Medical Sciences

http://mjiri.iums.ac.ir

Short stay in general intensive care units: is it always necessary?

Downloaded from mjiri.iums.ac.ir at 9:06 IRDT on Monday June 17th 2019

Mojtaba Sedaghat Siyahkal1, Farnaz Khatami2
Received: 16 April 2014

Accepted: 27 July 2014

Published: 8 December 2014

Abstract

Background: There are challenges ahead of short-term hospitalization of low-risk patients hospitalized only
for monitoring of severe disease who may die soon after admission. The purpose of this study was to suggest
strategies for the management of ICU stay lengths and to ensure optimal use of ICU resources.
Methods: The study was conducted retrospectively on 246 patients admitted to 9 general ICUs in Tehran, from
September 2011 to March 2012. Patients staying for ≤2 days in the ICU were compared to each other after being
categorized into two medical and surgical groups.
Results: Of 129 patients with ≤2 days ICU stay (52.4%), 88.4% survived. Of these, 25 (19.4%) were placed in
the medical and 104 (80.6%) to surgical groups. Survival rates were significantly greater in surgical group; only
7.7% of them were in need of mechanical ventilation in the first 24 hours of admission (p<0.001). In contrast to
medical group, the average Acute Physiology and Chronic Health Evaluation (APACHE) II score in the surgical
group was significantly lower (9.8±3.6 and 17.3±5.8) (p<0.001).
Conclusion: The majority of patients with ≤2 days LOS in the surgical group hospitalized for monitoring after
surgery had low mortality rate and APACHE-II score. Therefore, it would seem that transferring such patients to
the intermediate care unit leads to more efficient and optimal use of ICU resources.
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Introduction
Allocation of health resources, costs and
economization have been matters of concern for decades (1). The Intensive Care
Unit (ICU) is a relatively vital part of a
hospital, though at a heavy cost (2). According to reports, costs of caring for patients in American ICUs constitute 15-20%
of hospitalization costs, 38% of total health
costs and 1-2% of Gross Domestic Product
(GDP) (3-5). Short-term hospitalization is a
challenge ahead in terms of low-risk patients who are hospitalized only for monitoring or patients with severe disease who
may die soon after admission (6). Although
timely admission to the ICU can prevent
early or late mortality of patients, unnecessary ICU admissions can increase the number of patients requiring intensive care re-

sources and can lead to longer waiting time
for those in need (7). Therefore, to understand their needs and demands, it is important to examine characteristics of these
patients and provide appropriate services to
their needs at reasonable prices.
The present study deals with the characteristics of short-stay inpatients (≤ 2 days)
hospitalized in general ICUs in terms of
outcomes and Acute Physiology and
Chronic Health Evaluation (APACHE) II
score. According to several studies dealing
with short-term admission to ICU, we regarded two days as the average length of
stay (LOS) (6, 8). General ICUs were selected because of their numerous services
and diversity of their patients. The study
results are expected to lead to changes in
hospital policies and more efficient and op-
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timal use of ICU resources.

es or single or multiple organ failure in patients. The total obtained score would be
the patient’s APACHE II score. The increase in score (ranging from 0 to 71)
shows an increased risk of hospital death
(12).

Methods
The study was conducted in 9 general intensive care units of Tehran University of
Medical Science hospitals that possessed
no intermediate care unit (IMCU). The
sampling method was multistage random
sampling. At the beginning, the list of all
general ICUs and their number of active
beds were obtained. The data were collected retrospectively from September 2011 to
March 2012. The number of total patients
for each ICU was allocated through proportion to the size of total beds. Therefore it
seems that the number of patients according
to their type of treatment (medical or surgical) is randomly assigned.

Statistical Analysis
To study the relationship between qualitative variables, we used Chi-square test or
Fisher’s exact test. The relationship between quantitative variables was examined
using t-test or its non-parametric equivalent
and Spearman’s correlation coefficient.
Logistic regression analysis was used for
the predictive power of the variables. IBM
SPSS statistics version 19.0.0 was used for
statistical analysis. p<0.05 was considered
as statistically significant level.

Patient Data Collection
As the target group was the adult population, patients under 12 years of age were
excluded from this study. To avoid the effect of extreme outliers, LOS of more than
32 days were truncated to 32 days (9). The
final samples consisted of 246 patients.
Study variables included age, gender, LOS,
disease, APACHE II score, and the need
for mechanical ventilation within the first
24 hours of hospitalization. Depending on
the diagnosis, patients were categorized
into medical (e.g. cerebrovascular accident,
chronic obstructive pulmonary disease, etc)
and surgical groups (tumor surgeries, hip
replacement therapy, etc).The present study
was approved by the Ethics Committee of
Tehran University of Medical Sciences.
LOS was regarded as the duration of a
single episode of ICU admission until the
time of discharge or death, and nosocomial
infection as a series of local or disseminated infections developed by the pathogenic
reactions associated with infectious agent
or its toxins at least 48 hours after admission (10-11). The APACHE II score is a
scoring-based system to classify the severity of disease, which includes three parts of
physiological variables and Glasgow Coma
within the first 24 hours of admission to
ICU, age and assessment of chronic diseashttp://mjiri.iums.ac.ir

Results
During the study period, 129 out of the
246 selected patients (52.4% (CI 95%,
46.2-58.6%)) were hospitalized for two
days or less (≤ 2 days). Descriptive and
clinical characteristics of patients are
shown in Table 1. The mean and median
LOS was 6.3 and 2 days, respectively. Table 2 shows the comparison between shortstay (≤ 2 days) and long-stay patients. In
the former group, most patients were significantly hospitalized for surgery and were
mostly women, with a mortality rate of
6.11%. In addition, this group needed significantly less mechanical ventilation within the first 24 hours of hospitalization. The
nosocomial infection was evaluated only in
patient with LOS more than 2 days.
Patients stayed for ≤ 2 days were compared in terms of medical and surgical
cares. The results are shown in Table 3.
Compared to the medical group, the surgical group significantly survived more and
was mostly composed of female patients.
These patients also needed less mechanical
ventilation within the first 24 hours of hospitalization.
In logistic regression analysis, R2 was
calculated at 0.32 for patients admitted for
two days or less or more than two days.
2
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Variables

Table 1. Descriptive and clinical characteristics of the patients
n (%)
Mean
(Interquartile range)
246

Total
Gender
Male
Female
Diagnosis
Medical
Surgical
Survival in ICU
Alive
Dead
Mechanical ventilation in first 24 hours
Yes
No
Nosocomial infection
Yes
No
Age, yrs
APACHE II, score
LOS, days

115 (46.7)
131 (53.3)
76 (30.9)
170 (69.1)
197 (80.1)
49 (19.9)
63 (25.6)
183 (74.4)
47 (19.1)
199 (80.9)

52.88 (32.7-71.2)
14.24 (10-18.5)
6.3 (1-7)

Table 2. Comparison between short-stay (≤ 2 days LOS) and long-stay (> 2 LOS) patients
Variables
LOS (day)
p
LOS≤2
LOS>2
n (%)
n (%)
Total
129 (52.4)
117 (47.6)
Diagnosis
Medical
25 (19.4%)
51 (43.6%)
<0.001
Surgical
104 (80.6%)
66 (56.4%)
Survival in ICU
Alive
114 (88.4%)
83 (70.9%)
0.001
Dead
15 (11.6%)
34 (29.1%)
Sex
Male
51 (39.5%)
64 (54.7%)
0.017
Female
78 (60.5%)
53 (45.3%)
Mechanical ventilation in first 24Yes
17 (13.2%)
46 (39.3%)
<0.001
hour
No
112 (86.8%)
71 (60.7%)

The analysis results indicated that only variables of age and nosocomial infection remained in the model. Thus, by assuming
other variables to be constant, the chance of
hospitalization for more than two days in
patients will be equal to 1.03 for each year
increase in patients' age (CI 95%, 1.011.05).
The average age of patients in the surgical
and medical groups were 61±22.8 and
49±20.8 years, respectively (p<0.001)
It is noteworthy that 186 (12%) of 1563
beds were occupied by short-stay patients
(≤ 2 days), of which 152 (9.7%) were o ccupied by 104 inpatients in the short-stay
surgical group. Considering that the mean
LOS was 2 days, the number of beds occupied by patients in the surgical group was
76 in a period of 6 months (13 beds per
month).
MJIRI, Vol. 28.143. 8 December 2014

A significant trend in APACHE II score
was detected in 181 (74%) out of 246 people, with the average score of 14.24±6.01.
In addition, the length of stay increased
with the increase in APACHE II score
(p<0.001, r=0.39). A significant difference
(p<0.001) was revealed between the average APACHE II scores in short-stay patients (11.5±5.2) and in long-stay patients
(16.1±5.8). The average APACHE II score
in the surgical group was significantly lower than that in the short-stay medical group
(9.8±3.6 and 17.3±5.8 respectively)
(p<0.001).
Discussion
ICUs consume the major share of hospital
budgets (2). Scarcity of resources is the
main problem in ICUs, which requires appropriate allocation of health resources and
3

http://mjiri.iums.ac.ir

Short stay in general intensive care units
Table 3. Comparison between short-stay (≤ 2 days LOS) medical and surgical groups
LOS ≤2 days
Surgical group
Medical group
n (%)
n (%)
Total
104 (80.6)
25 (19.4)
Survival in ICU
Alive
101 (97.1)
13 (52)
Dead
3 (2.9)
12 (48)
Sex
Male
33 (31.7)
18 (72)
Female
71 (68.3)
7 (28)
Mechanical ventilation in first 24-hour
Yes
8 (7.7)
9 (36)
No
96 (92.3)
16 (64)
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Variables

effective use of available facilities (13).
Proper planning and the provision of more
efficient and more targeted services will
enable us to provide higher quality care and
ensure the optimal use of resources.
The present study shows that over 50% of
inpatients in ICU are hospitalized for two
days or less. These patients, who can survive most often (88.4%), have a low
APACHE II score and need mechanical
ventilation within the first 24 hours of hospitalization in less than one-fifth of cases. It
should be noted that there are 80.6% of
short-stay patients (≤ 2 days LOS) in the
surgical group, with the mortality rate of
2.9%.
Therefore, our study showed a significant
difference between surgical and medical
groups. For instance, in the surgical group,
most patients were alive at discharge; only
7.7% needed mechanical ventilation within
the first 24 hours of hospitalization, and
had a low APACHE II score. Hence, when
planning for the health system, surgical
group should be considered distinctively
different from the medical group.
In a considerable number of studies dealing with unnecessary hospitalization and
non-optimal use of ICU resources, the average LOS is approximately two days. In a
research by Weissman, the mean length of
stay was 2.7 with skewness to the right,
which means too short or too long hospital
stays (14). In their study in 2010, Zimmerman et al. concluded that patients with an
average hospitalization of 1.8 days and
mortality rate of 2.5% needed no intensive
care (6).
In a study by Junker, LOS for patients
with less than 10% risk was 2.6 days, and
http://mjiri.iums.ac.ir

p

<0.001
<0.001
0.001

the mortality rate was 2.3% (8). A study by
Yaseen in Saudi Arabia showed that the
27.8% of those who were admitted in general ICU for less than 24 hours were inpatients. The mortality rate was 26.3%, and
45.4% have used ICUs. One third (32.6%)
of electively hospitalized patients comprised of young patients who have a low
rate of chronic diseases and mortality (15).
In addition, short-stay patients (≤ 2 days
LOS) accounted for 12% of ICU bed days
from which (9.7%) 152 bed days were occupied by patients in the surgical group.
Therefore, in our 6-month study, 76 ICU
beds (about 13 beds per month) were occupied by patients in the surgical group who
stayed for two days or less. According to
the results, we can assume that most of these patients are admitted to ICU to be monitored after surgery (rather than receiving
any special care). Given the scarcity of ICU
resources and shortage of supply relative to
demand, we should take appropriate
measures for patients in the surgical group
who stayed for two days or less. An appropriate strategy can be establishment of IMCU, which would lead to cost savings (1617). A study in the neurology department
showed that the patients who were only
monitored during the first day of ICU admission and received active treatment in
less than 10% of cases, could be easily
transferred to IMCU (18). Thus, establishing these types of units could lead to an increase in the number of disposable beds in
ICU, prevent surgical delays, decrease nosocomial infection caused by too long stay
in hospital before surgery, and finally effective use of resources. Therefore, developing and implementing protocols to iden4
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tify patients who hardly benefit from the
ICU services most likely will lead to a decrease in the number of ICU admissions
and cost effectiveness. From the limitations
of this study include the limits assumed to
be cross sectional study and the relatively
low number of recruited patients. A national survey regarding this issue is suggested.
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Conclusion
The present study provided an opportunity to assess low-risk patients with short
LOS. Non-optimal use of ICU beds can be
avoided by identifying patients who hardly
benefit from the special ICU services. Although timely admission to ICU prevents
early or late rate of mortality, unnecessary
ICU admission can cause unnecessary high
costs, restriction of disposable beds and
long waiting time for in need patients. A
strategic approach in this regard is establishing IMCUs, which can increase ICUs’
disposable beds. As there is no such unit in
Iran, we could not evaluate their efficiency
and cost-effectiveness. Thus, well-designed
controlled interventional studies are recommended to compare IMCU and ICU
admission indices and related cost effectiveness.
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