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Abstract

Introduction: Length of stay in the intensive care unit (ICU) is one of the most important
factors that impacts the health care resource utilization. This study aimed to identify the
factors associated with prolonging the patients’ stay in Nemazi Hospitals ICUs and do
interventions to reduce the length of hospital stay to improve the quality of care and decrease
hospital costs.

Methods: During two months, eight sessions were held with the senior physicians, head
nurses, and supervisors of eight adult ICUs working in Nemazi hospital, a 850-bed university
hospital in Shiraz, south of Iran. Factors contributing to the prolongation of the patients’ stay
in the intensive care units were examined. Based on a researcher-made questionnaire, 28
important factors were identified and ranked according to the degree of importance.
Results: The most important factors in terms of the degree of importance were unavailable
bed vacancies in the step-down wards, financial problems of the families to pay for the home-
based primary nursing care, ICU-acquired infections, and admission of patients too sick to
benefit from the ICU due to unjustified administrative pressure. The most amendable factors
were hospital-acquired infections, delay in surgical tracheostomy when indicated, unavailable
beds in step-down wards, and poor interdisciplinary collaboration of the staff physicians.
Conclusion: Interventional projects have been designed to reduce ICU-acquired infections,
facilitating the process of surgical tracheostomy and supporting families who are not able to
pay the costs of home-based care.
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Introduction

ength of stay (LOS) in the intensive care

unit (ICU) is one of the most important

factors that impacts the effective utilization
of health care resources (1). Some of the most
important factors that can affect the duration
of hospitalization in the ICU include clinical
factors such as the type and severity of the
diseases, efficiency of the care process, method
of management of the ICU by the physicians,
and duration of stay in the hospital before
admission to the ICU (2). Organizational factors
like geographical location of the hospital, type
of hospital, and hospital resources are also
important (2). Social factors including the type
of communication between the physicians
and patients, and poor communication and
collaboration between the caregiver team

members are also important (3). As provision
of intensive care is expensive and the number of
beds are limited (4), reducing the length of ICU
stay to make optimal use of the resources is of
paramount significance.

Many hospitals have adopted guidelines
related to admission to and discharge from ICU
to decrease the variability of practice between
the clinicians and justify allocation of ICU beds
(5). However, these guidelines could be different
according to different regional availability of
ICU beds and financial resources (4). Despite the
regional variability, reducing the duration of ICU
stay while providing adequate clinical care is a
favorable initiative.

The intensive care team in Namazi hospital
recently started to participate in the CORE
(Center for Outcome and Resource Evaluation)
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program in collaboration with Australia and New
Zealand Intensive Care Society. This program
has been used for more than 20 years for auditing
and benchmarking of intensive care performance
across Australia and New Zealand. Comparative
reports are provided for the submitting units for
clinical performance, safety, and quality of care.
After releasing the 2017 annual report, we noticed
that Namazi Hospital is an outlier in the field of
ICU LOS among similar centers in the CORE
program. This study aimed to identify the factors
associated with prolongation of the patients’ stay
in Nemazi Hospital ICUs and do interventions to
reduce the length of hospital stay to improve the
quality of care and decrease hospital costs.

Methods

This descriptive-analytical study was conducted
on all head nurses and attending physicians
working in the intensive care units of Shiraz
Nemazi Hospital in 2020. The factors affecting
the prolongation of the length of stay in Nemazi
Hospital intensive care units and methods for
improving the quality of this part were discussed
in the form of a focused group, in cooperation
with senior clinicians of Nemazi Hospital in
Shiraz. This hospital is the largest one in the
south of Iran, an 850-bed university hospital
with 91 adult ICU beds located in 9 separate
spaces. Seven ICUs are led by intensivists using
closed model of management, and two of them
are managed by non-intensivists with an open
type of operation.

During two months and within 8 sessions,
the factors influencing the prolongation of the
patients’ stay in the intensive care units were
discussed. After the focused group discussions,
28 influential factors were identified, and a
researcher-made questionnaire was designed to
determine the degree of importance (i.e., which
factors are more effective in reducing the stay in
the ICU) and the feasibility of the intervention
(i.e., according to the existing conditions and
facilities, in which of the factors investigated the
possibility of intervention exists to reduce the
length of stay).

To confirm the content validity ratio (CVR),
it is recommended that the number of specialists
should be more than 10 individuals (6). Twenty-
eight factors identified in the form of a researcher-
made questionnaire were distributed among 13
experts and intensive care professors. They were

asked to express their views on the quality of the

items and the entire questionnaire. To calculate

CVR, we used the Lawshe method which is

calculated according to the following formula (6):
N

n, —7

CVR = —

=

ra |

n =The number of evaluators who considered the
desired factor to be necessary
N=The total number of evaluators

In the current study, content validity was
approved by 13 evaluators, and the minimum
acceptable CVR with this number, based on the
Lawshe table, was 0.54 (6, 7). Finally, 28 factors
obtained the required score for entering the main
questionnaire (Table 1). The reliability of the
questionnaire was also determined by internal
consistency, with a Cronbach’s alpha of 70%.

In the second stage of the study, 35 head nurses
and attending physicians, working in 8 adult ICUs
of Nemazi Hospital entered the study ahter they
gave their informed consent; they were asked to
express their ideas about 28 effective factors on
prolongation of the ICU stay in their unit. They
were asked to rank first the importance of each
factor and then the degree of the feasibility of
possible interventions to improve each of the 28
factors based on a five-point Likert Scale (from
very low (1) to very high (5)). SPSS software was
used to analyze the data.

Results

The possible factors affecting the length of the
patients’ stay in the ICU were prioritized in terms
of importance, and the feasibility of probable
interventions is shown in Table 1. Our results
showed that, regarding the relative importance,
the clinicians believed that no vacancy in the
step-down wards had the highest probable effect
on the prolongation of patients’ stay in ICU with
an average of 4.11+1.26 score, and the highest
priority for corrective interventions belonged
to the ICU-acquired infections with an average
score of 4.05+1.91.

Based on the results shown in Figure 1, the
most important factors in terms of the degree of
importance include: 1. No vacancy in the step-
down wards, 2. ICU-acquired infections, 3. Delay
in discharge from ICU in high-risk obstetric
patients, 4. Absence of high-risk obstetric
ward in the hospital, 5. Poor inter-disciplinary
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collaboration to finalize the therapeutic plan, 6.
Admission of patients too sick to benefit from the
ICU due to unjustified administrative pressure, 7.

Higher priority in hospital wards for admitting
patients from emergency department rather
than ICUs, 8. Postponement of the surgical

Table 1: The scores given to each factor by the clinicians according to the degree of importance and feasibility of possible interventions

Factors Feasibility Importance
Mean+SD  Mean+SD
1 Dependence on the ventilator device 2.68+1.76  2.94+1.05
2 No vacancy in the step-down wards 3.87+1.42  4.11+1.26
3 Poor inter-disciplinary collaboration to finalize the therapeutic plan 3.74+1.63  3.74+1.15
4 ICU acquired infections 4.05+1.91  3.94+1.65
5 Cancellation of planned surgery 2224137  2.28+1.24
6 Treatment delay due to shortage of medications or equipment 2.45+1.63  2.88+1.45
7 Delay in discharge from ICU in high-risk obstetric patients 3.42+1.80  3.88+1.30
8 Absence of high-risk obstetric ward in the hospital 3.34+1.73  3.84+1.35
9 Poor contribution of the obstetric attending physician in daily ICU rounds 2.57+1.45  2.71£1.65
10  Postponement of the surgical tracheostomy procedures due to patient factors 3.11£1.60  3.34+1.34
11  Postponement of the surgical tracheostomy procedure because of the anesthetic barriers 3£1.94 3.11+1.60
12 Postponement of the surgical tracheostomy procedure because of the surgical problems 3.94+1.45  3.51+1.34
13 Postponement of tracheostomy procedure due to family refusal 2.74+1.85  2.8+1.40
14  The disagreement between referring physicians and intensivists about patient’s readiness for discharge 2.17+1.74  2.28+1.57
or transfer from ICU
15  Keeping patients in ICU to guarantee ICU bed availability for the next elective surgery 2.6+1.54 2.57+1.48
16  Family request to keep their patients in ICU for better care 3.61+1.55  3.34+1.33
17  Admitting too sick patients who may not benefit from the ICU due to unjustified administrative pressure 3.68+1.59  3.68+1.13
18  Admitting too sick patients from other health care centers 3.22+1.94  3.47+1.38
19  Delay in the patient transfer due to unavailability of same-sex bedroom 225191  2.65%1.73
20  Financial problems of the families to pay for home-based primary nursing cares 2.62+1.80  3.39%1.55
21  Continuity of internal problems, such as dialysis and age, etc., which causes the occupation of ICU 2.57£1.84  3.05£1.86
22 Hospital instructions mandating clearing patients’ bill before discharge from ICU 2.68+£1.33  2.42+1.26
23 Higher priority in hospital wards for admitting patients from the emergency department rather than ICUs 2.91+1.35  3.59+1.30
24  Difficulty admission of patients from the sectors 3.45+1.49  3.41+0.96
25  Delay in completing transfer related forms (e.g. transfer order, transfer note) 2.34+1.57  2.02+1.50
26  Delay in the patient transfer due to the absence of a colleague or a nurse or doctor 1.88+1.55  1.6%1.67
27  The delay in answering the case for transferring the patient to the units by the doctors of the destination 2.45+1.75  2.45+1.35
department
28  Family request for the patient stay in ICU for better care 3.28+1.49  2.4+1.32

factor2 factor4 factor7 factor8 factor3 factorl7 factor23 factorl2 factorl8 factor24

Figure 1: 10 important influential factors in terms of the degree of importance
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factor4 factorl2 factor2 factor3 factorl7 factorl6 factor24 factor7 factor8 factor28

Figure 2: 10 important influential factors in terms of the degree of intervention

tracheostomy procedure because of the surgical
problems, 9. Admission of critically ill patients
from other health care centers, and 10. Difficulty
in the admission of patients from other sectors.

Also, based on the results shown in Figure 2,
the most important factors in terms of the degree
of intervention were: 1. ICU-acquired infections,
2. Postponement of the surgical tracheostomy
procedure because of the surgical problems,
3. No vacancy in the step-down wards, 4. Poor
inter-disciplinary collaboration to finalize the
therapeutic plan, 5. Admission of the patients too
sick to benefit from the ICU due to unjustified
administrative pressure, 6. Family request to
keep their patients in ICU for better care, 7.
Difficulty in admission of the patients from the
sectors, 8. Delay in discharge from ICU in high-
risk obstetric patients, 9. Absence of high-risk
obstetric ward in the hospital, and 10. Family
request for their patients’ stay in the intensive
care unit for better care.

Discussion

The ICU is a hospital unit providing continuous
surveillance and highly specialized care for
patients (8). In today’s health care systems, it is
important to allocate resources appropriately (9).
Since resources are limited, the proper use of ICU
beds is essential, but it is complex and challenging
to achieve. Therefore, this study aimed to identify
the factors associated with prolonging hospital
stay in ICU and reducing the length of stay to
improve the quality of medical care.

The results of our study showed that according
to the degree of importance, no vacancy in the
step-down wards had the greatest impact on
the length of stay in the intensive care unit. In
similar studies by Azarfarin et al.(10), Rosenberg
et al.(11) and Robert et al. (12), lack of sufficient
beds influenced the prolonged ICU stay.

Our findings showed the lack of home care
centers under the insurance coverage was effective
in the length of stay in the intensive care unit.
Gruenberg et al. (2), Amrita et al.(13), Mainous
et al. (14) and Vahidi et al. (15) confirmed the
significant relationship between insurance and
length of stay in the intensive care unit.

In the present study, hospital infection
significantly affected the length of stay in
the studies conducted by Higgins et al. (16),
Gharacheh et al. (17) and Shakib et al. (18). The
effect of hospital infection on the length of stay in
the intensive care unit was significant.

Our study also showed that the postponement
of the surgical tracheostomy procedure had a
significant effect on the length of stay in the
intensive care unit. In the studies of Arabi et
al.(19), Kiakojouri et al. (20) and Hemmati et
al. (21), the effect of the surgical tracheostomy
procedure on the length of stay in the intensive
care unit was significant.

Our findings showed the insistence of the
patient’s companion on staying with their
patients in the intensive care unit was effective
in the length of stay. Truog et al. (22) and
Schneiderman et al. (23) indicated the significant
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relationship between the satisfaction of the
patient’s companion and length of stay in the
intensive care unit.

In the current study, delay in discharge from
the ICU in high-risk obstetric patients and lack
of high-risk obstetric ward in the hospital had a
significant effect on the length of stay. Ntuli et al.
(24) reported in their study, the length of stay
of high-risk obstetric cases in the intensive care
unit ranged between 0-163 days with a mean of 8
days, which represents a high length of stay. Also,
Ozgelik et al. (25) reported the length of stay of
high-risk obstetric cases in the intensive care unit
ranged between 3-49 days with a mean of 7 days.

After summarizing the comments of the
group members, for reducing the length of the
hospitalization period in the ICU, it is possible
to intervene in some of the factors affecting the
length of the patient’s stay in the ICU; First, getting
a low-cost care service and having the right to
complain caused the patients’ companions to
insist on their patients’ stay in the ICU. Second,
the patient’s companions insist on the patient’s
stay in the intensive care unit; finally, sick patients
who do not benefit from the intensive care unit
are admitted.

In this regard, the group members suggested
that this section should overcome the prolonged
hospital stay in the ICU. Post-ICU is a secondary
care unit and an alternative to the ICU for
moderately sick patients. This section needs less
equipment than the ICU, and it admits patients
who are at low risk of death but should be given
special care to prevent this risk, or terminally
ill patients who stay in the ICU and utilize the
facilities of the sector, but it does not affect their
improvement. Approval and current use of the
Post-ICU in Iran is currently almost unknown,
and only a few private hospitals have launched
this part; however, the insurance companies do
not reimburse the costs of this section. As we
mentioned earlier, the results of previous studies
indicate that if this section is established, many
of the problems associated with the intensive
care unit will be resolved, such as the constant
problem of unavailable beds in step-down wards,
prolongation of hospitalization, and hospital
costs.
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