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Background: Demand for ICU beds is exceeding its supply. Since the sources are limited in some centers, it is necessary to design a model
to identify the patients who benefit more from ICU beds.

Objectives: The present study aimed to develop a model to prioritize adult patients according to their clinical indications by a three
rounded Delphi method study.

Patients and Methods: In this study, 22 physicians who practiced in a source limited hospital in southern Iran were invited to participate
in a three phase Delphi survey.

Results: At first, the panelists recommended 30 indications. The indications in the first checklist plus those obtained by literature review
formed the second checklist which contained 36 items. The items were scored from 0 to 10 by the panelists. According to the scores, the
indications were categorized into three priority levels, which were confirmed by the panelists in the third round.

Conclusions: This simple checklist contains the indications for ICU admission categorized into three priority levels. This checklist can be
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considered as a guide for physicians who practice in hospitals with limited number of ICU beds.

1. Background

The number of the Intensive Care Unit (ICU) beds has
been increasing all over the world, but it seems that
demands for them exceed the supply (1-3). On the other
hand, as the ICU technology becomes more advanced,
its costs rise, as well (4-6). Since sources are limited, it
is crucial to design a model for ICU admission. In spite
of the importance of this issue, few studies have been
focused on decision making for ICU admission. Gen-
erally, decision making for ICU admission is based on
identifying the patients who benefit more from ICU
and rejection of those who are too well or too bad to
benefit from the unit (7, 8). Today, there are few guide-
lines which have identified all the indications for ICU
admission of the patients (9, 10); however, they are not
always useful in practice. In some hospitals, especially
in developing countries where sources are limited, it is
not possible to follow such guidelines (11, 12). Thus, de-
cision making for ICU admission is performed accord-
ing to the physicians' opinions rather than a standard-
ized guideline (13). Therefore, it seems that designing a
model which ranks the indications for ICU admission
according to their importance could be useful in priori-

tizing the candidates for ICU admission. Delphi method
is a forecasting method used to reach consensus by ask-
ing some experts to respond to questionnaires in sev-
eral rounds (14).

2. Objectives

The present study aims to identify the indications in
adult patients for decision making about ICU admission
and rank them regarding their importance by using Del-
phi process for consensus building.

3. Patients and Methods

We performed a 3-phase Delphi process in the present
study. The panelists' responses (in anonymous forms) re-
garding the scoring of different indications for decision
making about ICU admission were collected at a specific
time and then disseminated back to the panel. A summa-
ry of our Delphi steps is illustrated in Figure 1.

In this study, four intensivists served as the steering
committee. The role of the steering committee was re-
viewing the literature, identifying the study methodol-
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ogy, designing the initial questions, disseminating them
to the panel, reviewing the feedbacks, and performing
further steps of the Delphi process. Nonetheless, they did
not take part in answering the questions in the panel.
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Figure 1. Schematic of the Steps of the Present 3-Rounded Delphi Study

The present study aimed to design a model to recom-
mend a checklist to help the physicians in decision mak-
ing for referring the patients to ICU in case the number
of the ICU beds is limited and also to prioritize the pa-
tients who benefit more from the intensive care services.
The study protocol was approved by Ethics Committee of
Shiraz University of Medical Sciences with Code of Ethics
of "5349".

Moreover, 22 specialists served as the Delphi panelists.
The flowchart of recruiting participants is illustrated in
Figure 2. The physicians from departments of pediatrics
and para clinical departments such as pathologists, radi-
ologists, and physical therapy and rehabilitation physi-
cians were excluded. Physicians with following criteria
were invited for participation:

1) Have over five years of experience as attending physi-
cian

2) Attending physicians with at an Academic rank of as-
sistant professor or more

3) Teaching at least three months of the year in ICU
grand rounds

Twenty five physicians were invited to participate, and
22 joined this study. However three physicians rejected to
participate in the study because they were too busy. The

Total number
of attending
physicians: Excluded:
n=_85 physicians from
Excluded: departments of
1.Less than five years of @'_> peiatrics and pera
experience clinical departments
2.Academic rank lower n=53 n=32
than assistant professor
3.Teaching less than <—@
three months of the year
rounds in ICU grand n=25
n=28 Refused to
G—> participate
n=3
Recruited
Participant:
n=22

Figure 2. Expert Recruitment Flowchart

panel of experts was formed by inviting the physicians
with different specialties, including 5 intensivists, 5 car-
diologists, 4 neurologists, 4 pulmonologists, and 4 sur-
geons.

These experts were selected from the physicians who
were responsible for referring the patients to ICUs in the
hospitals affiliated to Shiraz University of Medical Sci-
ences. These hospitals were in fact selected due to their
high workload. Thus, the panelists were experienced in
managing ICU admission while the ICU beds are not suf-
ficient.

Literature review was performed by the steering com-
mittee members and all the clinical signs mentioned as
the indications for ICU admission in the literature were
gathered.

One of the steering committee members explained
the goal of the study to all 22 participants, individually,
by face-to-face visit. In each step, participants asked to
complete a questionnaire in one week. The question-
naires in each step contained both an explanation
about the study and a question to answer. In the first
round of our Delphi study, the panelists were asked to
write the indications they used for making decision
about referring the patients to ICU. After collecting the
panelists' responses, a checklist of clinical signs was
designed from all the indications for ICU admission of
the patients and was disseminated back to the panel.
The second checklist was obtained from the panelists'
responses in the first round in addition to the items ob-
tained through literature review by the steering com-
mittee. In the second round, the panel was requested to
assign a score of 0-10 to each item according to its im-
portance in decision making for ICU referring and pri-
oritization. After the responses from the second round
were collected, the indications for ICU admission were
prioritized according to their mean scores. Finally, the
third checklist was designed by categorizing the indica-
tions into three groups based on their mean scores and
importance.
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4.Results

All the participants completed the first round of the
study. According to the panelists' responses, 31 items
were identified. The identified items were gathered as an
initial checklist of the indications for referring the adult
patients to ICU. Then, according to the results of the liter-
ature review, 5 extra indications for ICU admission which
were not included in the initial checklist were added to
form the second checklist. These indications were urine
output monitoring, blood sugar > 250 or <70, BUN > 60,
Na > 150 or <130, and K> 6 or < 3. The second checklist
contained 36 items (Table 1). In the second round, the
panelists assigned a score of 0-10 to each of the 36 items.
The mean scores of the panelists' responses are shown
in Table 1. Then, according to the mean scores of the re-
sponses and opinions of the two intensivists (steering
committee members), the indications were categorized
into three groups. In the third round, all the panelists
confirmed the ranking and categorization of the indica-
tions. The critical indications included ventilatory sup-
port, irregular or gasping breathing patterns, Cardiopul-
monary resuscitation, Intracranial pressure monitoring,
systolic pressure > 170 or < 90, diastolic pressure > 110 or
< 50, requiring ICU-level nursing care, asymmetric pu-
pils, intra-aortic balloon pump, and continuous seizures.
The following 10 indications were also categorized as im-
portant indications: pH > 7.7 or < 7.1, endotracheal intu-
bation, inotropic infusion therapy, defibrillation, K> 6 or
<3, Glasgow coma scale <13, lateralizing signs, Sa0, <90,
respiratory rate > 35, and heart rate >120. The remaining
indications of ICU admission were categorized as other
indications.

5. Discussion

Although there are some guidelines for identifying
the indications for ICU admission, none of them is suit-
able for the centers with a limited number of ICU beds
(15). Moreover, the present study checklist is the first
one which is able to prioritize the candidates for ICU ad-
mission. This study used Delphi method as a structured
method of consensus building to develop a checklist for
identification and prioritization of the candidates for
ICU admission. The present checklist contains 36 indica-
tions for referring the patients to ICU. This means that
the patients with any of these indications should be re-
ferred to ICU.

In the present study, the indications were scored,
ranked, and prioritized. Then, they were categorized into
three groups of critical indications, important indica-
tions, and other indications for ICU admission. These in-
dications were obtained from literature review and were
confirmed by the physicians with different specialties.
We collected the indications from both panelists’ opin-
ions and literature review in order to increase the sensi-
tivity of the items selection and avoid missing any prob-
able indication. The current criteria for ICU admission
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are based on identifying the patients who benefit more
from ICU beds which is performed by rejecting those who
are too well or too sick to benefit from intensive cares.

Table 1. The Final Checklist Items, the Mean Score of Each Indi-
cation, and Categorization of Indications

Variables Values
Critical indications
Ventilatory support 8.72
Irregular or gasping breathing patterns 8.63
Cardiopulmonary resuscitation 8.36
Intracranial pressure monitoring 8.31
Sys pressure >170 or <90 8.31
Dia pressure > 110 or <50 831
requiring ICU-level nursing care 8
Asymmetric pupils 7.90
Intra-aortic Balloon pump 7.81
Continuous seizures 7.77
Important indications
pH>7.70r<71 7.68
Endotracheal intubation 7.54
Inotropic infusion therapy 7.22
Defibrillation 6.13
K>6o0r<3 5.77
Glasgow coma scale <13 5.72
Lateralizing signs 5.68
Sa02<90 5.63
Respiratory Rate > 35 5.50
Heart Rate >120 5.50
Other indications
Na>150 or <130 5.45
Blood Transfusion > 4 PRBCs [day a 5.13
Serum Creatinine Level >3 4.90
Pa 02 <50 with FiO2 > 60% 4.68
Fluid therapy>5L/d 418
ECG monitoring 4.13
Pace Maker 3.86
Dialysis 3.77
Fever with positive blood culture test 3.40
BUN>60 3.27
Ca>100r<6.5 3.18
Emergency Angiography 3.04
Blood sugar > 250 or <70 2.72
Central line 2.63
P CO2>60 2.63
Urine Output Monitoring 02

 Is Blood transfusion of > 4 units of packed red blood cells.
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Up to now, some models have been developed as assess-
ment instruments for evaluating the patients' conditions
and their prognosis (16-18). However, these predictive
tools are mostly applied to the patients who have been ad-
mitted to ICU and have not been tested as preadmission
screening instruments. Moreover, few studies have been
conducted on designing a model for ICU admission. In a
review of guidelines for ICU admission, discharge, and tri-
age, all the indications for ICU admission were collected
and identified thoroughly (9). That study included a di-
agnosis model (uses specific conditions or diseases) and
an objective parameter model (uses various clinical and
laboratorial signs) to determine the appropriateness of
ICU admission. Also, it defined 4 levels of priority for the
candidates of ICU admission from the patients who would
benefit most (priority 1) to those who would not benefit
at all (Priority 4) from ICU. However, that model was not
designed as a checklist and it was a little complicated to
be used as a guideline in practice. Furthermore, although
that study defined 4 levels of priority for the patients to
be admitted to ICU, it did not prioritize the indications. In
other words, according to this system, all the indications
were considered to have similar values in identifying the
candidates of ICU admission. In another study, a model
was designed to identify the patients who might not need
ICU admission (19). Unlike ours, that study was conducted
in a setting where the admission rate was higher than the
demand. Hence, these studies and guidelines may be use-
ful in the hospitals where the demands for ICU beds do not
exceed the supply. In the centers with a limited number of
ICU beds, however, prioritization of the candidates for ICU
admission is necessary (12).

In this study, we invited the physicians from different
specialties. Also, we chose the physicians who were expe-
rienced in managing limited facilities from the hospitals
with high workloads and a limited number of ICU beds
(20, 21). Yet, the main limitation of our study was the
selection of the panel participants which was not prop-
erly geographically distributed and was limited to the
physicians of the hospitals located in south west of Iran
(22). And we may not be able to generalize it to all other
similar settings. Furthermore, present model is only sug-
gested for adult patients and not applicable for children
patients. Also, similar to other qualitative studies, the
present study has its own limitations and quantitative
studies are required to be conducted on the issue. To the
best of our knowledge, this is the first study which has
prioritized the indications for ICU admission.

Present model for ICU admission is obtained by consen-
sus among the experts who are experienced in managing
patients in hospitals with limited number of ICU beds.
This model can be useful for conducting further studies
and designing guidelines.
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