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ABSTRACT
Purpose: Critically ill patients often require multidisciplinary treatment for both acute illnesses and
pre-existing medical conditions. Since different medical conditions are managed in the intensive
care unit (ICU), consultation is often required. This study aimed to identify the frequency and type
of consultation required and analyze changes in consultation patterns after the introduction of
intensivist-directed care in the surgical ICU (SICU).
Methods: Between June 2006 and December 2013, a retrospective cohort study was conducted
to identify the frequency and type of consultation at 3 different ICUs. Consultations for patients
who were admitted to the ICUs for more than 48 consecutive hours were included. The pattern of
consultations in each ICU was investigated. In addition, the pattern of consultations before and after
the implementation of intensivist-directed care in the SICU was compared.
Results: During the study, 11,053 consultations were requested for 7,774 critically ill patients
in a total of 3 ICUs. Consultations with the Departments of Cardiology, Infectious Diseases, and
Pulmonology were requested most frequently in the SICU. However, after the implementation of the
intensivist-directed care approach, there was an increase in the frequency of consultation requests to
the Department of Neurology, followed by the Departments of Cardiology, and Infectious Diseases.
Conclusion: Analysis of consultation patterns is an important method of assessing the complexity
and severity of illnesses, and of evaluating the needs of available health system resources. Based
on our findings, we suggest the development of an appropriate protocol for frequently consulted
services.
Keywords: consultation, critical care, critical illness, intensive care units, physician

Introduction

the advice of specialists in particular fields is also essential [58]. Therefore, accessibility to specialists should be made more

Caring for critically ill patients in the intensive care unit

available through the appointment of ICU-dedicated physicians

(ICU) setting is complex, and often requires a high level

or through exclusive routes. In addition, considering that

of expertise and a multidisciplinary team of healthcare

most consultations in the ICU are urgent, a way to respond in

professionals [1-3]. Since a multidisciplinary approach is

a timelier manner needs to be ascertained, rather than being

required, intensivists serve as supervisors overseeing all

processed through the general ward.

systems [4]. These intensivists have the multidisciplinary

Inpatient hospital consultation is a useful area for exploration

expertise necessary for the treatment of critical illnesses, but

as it determines the quality of care and resource utilization
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in the ICU [9]. However, there are few studies on consultation

or emergency surgery, including patients who experience

patterns in the ICU, especially in the surgical ICU (SICU).

surgical complications or other medical problems in the

In the past, many ICUs used the open ICU model in which

general medical wards or the emergency room. When the SICU

patients were cared for by their primary care physician [10].

was established in 2008, it used an open ICU model. Since April

Physicians addressed complex problems by referring patients

2009, the SICU gradually converted to an intensivist-directed

to specialist consultations in other departments [11,12]. With

ICU managed by an intensivist who was board certified in both

the introduction of an intensivist who is capable of providing

general surgery and critical care medicine [13].

comprehensive care, the frequency of consultations is
expected to reduce. However, there is still an increased need

2. Study population

for consultations with specialists for patients with complex

The patients were aged 18 years or older who were admitted

medical needs in the ICU, often requiring support from a wide

to the MICU, OICU, or SICU for intensive care for more than 48

variety of providers; thus, the inpatient hospital consultation

hours between June 2006 and December 2013. In total, 7,754

remains an important practice to ensure the delivery of

patients were provided intensive care during the study period

comprehensive and coordinated care.

and 11,053 consultations occurred.

The objective of this study was to compare the individual
consultation patterns in different types of ICUs in an academic

3. Data collection

hospital, to provide information on the efficient utilization of

In the SMC, consultations for inpatients in any medical

hospital resources, and to determine whether the introduction

subspecialties, can be offered promptly (within 24 hours).

of an intensivist affects the consultation frequency and

The intensive care physician requests a consultation with a

patterns in the SICU. These findings may be used as evidence

specialist for the patient's problems using a computerized

to develop effective frameworks and models for improving

physician order entry. In ICUs, a consultation is usually

resource allocation in hospital settings.

requested after a team discussion or at the request of the
intensivist. After collecting the information on the departments
that in which a patient had been consulted, the data reflected

Materials and Methods

how many departments gave consultations to a patient, rather
than the number of consultations provided by each department.

1. Study design

For example, even though 1 patient had 4 consultations with

This was a retrospective cohort study designed to identify

cardiology during their stay in ICU, it was calculated as 1.

the frequency and types of consultations in the medical and

Simple consultations generated for examinations, radiological

oncology ICUs and SICU in a single academic teaching hospital

procedures, nutrition support, pharmacy medications, and the

between June 2006 and December 2013. The Institutional

approval of restricted antibiotics were excluded. Only the name

Review Board approved the study protocol (IRB no.: 2020-09-

of the departments that were involved in the consultations

154-100).

could be identified because this was a retrospective study; the

S a m s u n g M e d i c a l C e n te r ( S M C ) , l o c a te d i n S e o u l ,

details of the consultation were unknown (e.g., in the case of

South Korea, serves as an academic teaching hospital

cardiologic problems, we could not investigate whether the

with approximately 2,000 beds. The hospital has a range

cause was arrhythmia or vascular disease).

of departments: Emergency, Cardiology, Cardiac Surgery,
Medical, Neurosurgery, Neuro-pediatric, Pediatric-Cardiac,

4. Statistical analysis

Transplantation-Surgical, Neonatal, Oncology-Medical, Surgery,

Consultation patterns and frequencies in each ICU were

and Oncology-Thoracic. In this study, the focus was on Medical,

compared. Statistical analyses were performed using SAS

Oncology, and SICUs. Specialized Cardiac, Neurology, and

Version 9.4 (SAS Institute, Cary, NC) and R 3.1.0 (Vienna,

Pediatric ICUs were excluded.

Austria). The Wilcoxon rank-sum test was used to analyze the

The medical ICU (MICU) is a 16-bed unit that provides
interdisciplinary care for patients with a variety of serious

pattern of consultation. A p < 0.05 was considered statistically
significant.

medical conditions in a technologically advanced environment.
The oncology ICU (OICU) provides intensive monitoring and

5. Subgroup analysis

treatment to cancer patients with emergency symptoms. The

In the SICU, consultations that occurred during 2 distinct phases

OICU is a 14-bed unit that provides care to approximately

were compared: Phase 1, between January 2008 and March 2009,

350 critically ill cancer patients per year. The SICU is a 13-bed

before the implementation of the intensivist-directed ICU model,

unit. The patient population mainly comprises postoperative

and Phase 2, between April 2009 and December 2013, after

patients that are directly admitted to the ICU after scheduled

complete conversion to the intensivist-directed ICU model.
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consultations (1.7 ± 2.9) took place. Figure 1B shows the

Results

consultation frequencies: physicians from the Department
1. Overall data

of Infectious Disease were the most frequently consulted

Almost half of the patients underwent at least 1 consultation

(17.1%), followed by those from the Departments of Neurology

(48.3%). In total, 7,774 patients were admitted to the ICU

(13.5%), and Cardiology (9.7%). Regarding the OICU, a total

during the study period and a total of 11,053 consultations

of 2,324 consultations were made for 2,384 patients, with

took place. The number of consultations that occurred for each

an average of 1.4 (± 2.7) consultations per patient. Figure 1B

patient ranged between 0–59, with an average of 1.4 [±2.9 (SD)]

shows that physicians from the Departments of Infectious

consultations (Table 1).

Diseases (27.1%), Neurology (12.1%), and Cardiology (8.7%) were
the most frequently consulted. For the SICU, a total of 2,198

Data on consultations with subspecialty physicians requested

patients were reviewed in the study, and 2,452 consultations

by the intensive care physician are shown in Figure 1A.
Physicians from the Departments of Infectious Diseases

(1.1 ± 2.7) took place. The consultation frequencies in the SICU

(19.6%), Neurology (11.7%), and Cardiology (10.7%) were most

were as follows: physicians from the Department of Cardiology

frequently consulted.

were the most frequently consulted (15.5%), followed by those
from the Departments of Infectious Diseases (15.3%), and

The frequencies of consultation in the MICU, OICU, and

Pulmonology (8.9%; Figure 1B).

SICU were analyzed (Figure 1B). Regarding the MICU, a total
of 3,172 patients were reviewed in the study and 5,354

Table 1. Overall prevalence of patient consultations in ICU.

Overall data

Patients

Consultations

Total

7,754

Medical ICU

Prevalence of consultation
Mean ± SD

Median ± IQR

Range

11,053

1.4 ± 2.9

0.0 ± 2.0

0-59

3,172

5,354

1.7 ± 3.0

0.0 ± 2.0

0-41

Oncologic ICU

2,384

3,274

1.4 ± 1.7

0.0 ± 2.0

0-59

Surgical ICU

2,198

2,452

1.1 ± 2.7

0.0 ± 1.0

0-31

ICU = intensive care unit; IQR = interquartile range.

(A)

(B)

Figure 1. Number of consultations by medical subspecialities. (A) Distribution of subspecialty consultations requested by intensive care physicians.
(B) Frequency of consultations with the Departments of Cardiology (15.5%), Infectious Diseases (15.3%), and Pulmonology (8.9%) in the SICU.
Frequency of consultations with the Departments of Infectious Diseases (17.1%), Neurology (13.5%), and Cardiology (9.7%) in the medical ICU. And
frequency of consultations with the Departments of Infectious Diseases (27.1%), Neurology (12.1%), and Cardiology (8.7%) in the oncology ICU.
Cardio = cardiology; ENT = otolaryngology; GI = gastroenterology; ICU = intensive care unit; ID = infectious disease; Nephro = nephrology; NR =
neurology; PSY = psychiatry; Pulmo = pulmonology; REH = rehabilitation medicine; TS = thoracic surgery.
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2. Changes in consultation trends before and after the adop-

over an 8-year period. The changes in consultation patterns

tion of the intensivist model in the SICU

were also investigated in the periods before and after the SICU

Since April 2009, the SICU has operated under the intensivist
model. Figure 2 compares the consultation frequency before

came under the direction of a surgical intensivist certified in
both general surgery and critical care medicine.

and after the implementation of intensivist-directed care in the

The key finding of this study was that in all populations, the

SICU. On average, 1.12 consultations were made per patient;

highest frequency of consultations according to department,

these consultations often took place with the Department of

was by Infectious Diseases, followed by Neurology, and

Infectious Diseases. The frequency of consultations decreased

Cardiology. Care provided by Infectious Disease was the most

from 1.30 before the adoption of the intensivist model, to

heavily utilized specialty care in the ICU patient population

1.09 whilst operating under the intensivist model, but this

overall. Other studies have reported similar findings [9],

difference was not statistically significant (p = 0.53). After

possibly because the incidence of nosocomial infections in ICUs

adopting the intensivist-directed care model at the SICU,

is about 2–5 times higher compared with inpatients in General

the frequency of consultations given by each department

hospital wards [14]. More than half of ICU patients received at

changed. A decrease in frequency of consultations given by the

least 1 course of antibiotics during their stay in the ICU [15,16],

Department of Pulmonology (13.0% vs. 7.5%), and an increase in

and it is well documented that the presence of an infection is a

frequency in orthopedics (3.0% vs. 6.5%), rehabilitation (3.0% vs.

key determinant of an adverse outcome in critically ill patients

4.5%), and psychiatry (3.0% vs. 6.0%) were observed, however,

[16,17]. Intensivists know the importance of infection control

these changes were not significant.

and have basic plans for early treatment. However, there are
many situations in the ICU that require the use of advanced
therapeutic antibiotics. Recognizing this concept, a dedicated
infectious disease physician was assigned to the SICU in 2015.
Since then, it has become necessary to collect and confirm
objective data. Thus, accessibility to specialists is expected to
improve; dedicated physicians will be aware of the patient’s
condition and a constant line of care will be maintained,
resulting in a substantial decrease in length of stay in hospital
and inpatient mortality [18]. Therefore, infectious disease
specialists play increasingly important roles dedicated in the
management of antibiotics, given the increased incidence of
diseases caused by multidrug-resistant bacteria in recent years.
Unlike the patterns in other ICUs, the frequently consulted

Figure 2. Comparison of the distribution of subspecialty consultations
before and after the implementation of the intensivist model in the
SICU. Note the decrease in frequency, pulmonology (13.0% vs. 7.5%);
increase in frequency, orthopedics (3.0% vs. 6.5%), rehabilitation (3.0%
vs. 4.5%), and psychiatry (3.0% vs. 6.0%; p = 0.53). Distribution of
consultation frequency (density) stratified by medical subspecialties.
Before (black bar) is before adopting the intensivist model in the SICU,
after (grey bar) is after adopting the intensivist model in the SICU.
SICU = surgical intensive care unit.

departments in the SICU was highest for the Department of
Cardiology, followed by Infectious Diseases, and Neurology.
This pattern is thought to be due to the rapid turnover of the
patient population in the SICU, which is used for postoperative
care. Patients admitted to the ICU after surgery often had heart
problems, identified on preoperative examinations. This led
to a high risk of heart problems after surgery and a higher
frequency of consultation with the Cardiology department
than with the Infectious Diseases department [19,20].

Discussion

After adopting the intensivist model in the SICU, the
frequency of pulmonology consultations decreased because

Critically ill patients often require multidisciplinary

of the involvement of the intensivist, who was relatively alert

treatment approaches [1-3]. Consultation is 1 of the strategies

to issues related to the respiratory system compared to the

to enhance the outcomes of ICU patients, and it is an essential

surgeon. The intensivist has better contact with the patients

indicator of patient complexity, and use of health resources

compared to the surgeons who spend most of their day in the

[9]. However, consultation patterns in the patient population

operating room. In contrast, the frequencies of consultations

of a particular type of ICU have not been explored. This study

with the Department of Psychiatry, and Rehabilitation increased.

analyzed the consultation patterns in 3 specific ICUs, and

We suspect that this pattern was due to the involvement of the

compared the individual consultation patterns that occurred in

ICU intensivist, who is aware of the latest research. Recently,

different types of ICUs in a single academic teaching hospital

the importance of managing delirium and early rehabilitation
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in ICU patients has been reported [21].

intensivist system. This study used a retrospective approach

The frequency of consultations with the Department of

to investigate the consultation frequencies and patterns in

Orthopedics increased after the introduction of an intensivist

the ICU. Based on the findings, we suggest that an efficient

to the SICU, possibly because this step resulted in the

consultation system is developed involving high-demand

management of multiple trauma patients with orthopedic

consulting departments, such as the Departments of Infectious

problems in the SICU.

Diseases, Neurology, and Cardiology, that can help ensure

At the beginning of the study, it was expected that the

that these services are available and accessible. Furthermore,

frequency of consultations in the SICU would decrease after

developing an appropriate protocol for frequently consulted

the introduction of an intensivist capable of providing

services would address complex healthcare needs and improve

general comprehensive care, but the change in consultation

clinical practice and quality of care for patients.

frequency was statistically insignificant. These results suggest
that although the introduction of intensivists may change
the consultation pattern for heavily utilized departments,
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