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Purpose: Patients with multiple trauma necessitate assistance from a wide range of departments 
and professions for their successful reintegration into society. Historically, the primary focus of 
trauma treatment in Korea has been on reducing mortality rates. This study was conducted with the 
objective of evaluating the current state of multidisciplinary treatment for patients with severe trau-
ma in Korea. Based on the insights of trauma specialists (i.e., medical professionals), we aim to sug-
gest potential improvements. 
Methods: An online questionnaire was conducted among 871 surgical specialists who were mem-
bers of the Korean Society of Traumatology. The questionnaire covered participant demographics, 
current multidisciplinary practices, perceived challenges in collaboration with rehabilitation, psy-
chiatry, and anesthesiology departments, and the perceived necessity for multidisciplinary treat-
ment. 
Results: Out of the 41 hospitals with which participants were affiliated, only nine conducted multi-
disciplinary meetings or rounds with nonsurgical departments. The process of transferring patients 
to rehabilitation facilities was not widespread, and delays in these transfers were frequently ob-
served. Financial constraints were identified by the respondents as a significant barrier to multidis-
ciplinary collaboration. Despite these hurdles, the majority of respondents acknowledged the im-
portance of multidisciplinary treatment, especially in relation to rehabilitation, psychiatry, and an-
esthesiology involvement. 
Conclusions: This survey showed that medical staff specializing in trauma care perceive several is-
sues stemming from the absence of a multidisciplinary system for patient-centered care in Korea. 
There is a need to develop an effective multidisciplinary treatment system to facilitate the recovery 
of trauma patients. 
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INTRODUCTION  

Background 
A survey carried out by the Ministry of Health and Welfare 
demonstrated a significant decrease in the national average pre-
ventable trauma mortality rate, from 30.5% in 2015 to 15.7% in 
2019 [1]. The establishment of regional trauma centers in Korea 
has improved trauma treatment, and the nationwide preventable 
trauma mortality rate has declined. 

To date, trauma treatment in Korea has primarily focused on 
reducing mortality rates. The indicators used to evaluate regional 
trauma centers and the parameters of the Korean Trauma Data-
base (KTDB) are limited to resuscitation, acute-phase outcomes, 
and mortality. Although a multidisciplinary system is imple-
mented in Korea, it primarily comprises surgical departments. 

However, patients with multiple trauma necessitate the in-
volvement of numerous departments and professions until they 
can be successfully reintegrated into society. As such, trauma care 
must span all stages of recovery, forming a continuous process. 
Ideally, enhancements in acute care quality should be seamlessly 
integrated with those in rehabilitation and recovery. A multidisci-
plinary approach is of the utmost importance in facilitating sur-
vivors’ functional recovery, improving their quality of life, and re-
integrating into society. 

Objectives 
As a preliminary step toward establishing a foundation for multi-
disciplinary treatment in trauma care, this study aimed to investi-
gate the current state and problems regarding multidisciplinary 
treatment for patients with severe trauma in Korea, obtain in-
sights into ways of improving the system by conducting a percep-
tion survey among trauma specialists (medical professional), and 
generate more interest in this subject. 

METHODS 

Ethics statement 
This study was approved by the Institutional Review Board of the 
Seoul National University Hospital (No. 2112-129-1284). Written 
informed consent was obtained from the respondents. An online 
questionnaire-based survey was conducted following the CHER-
RIES (Checklist for Reporting Results of Internet E-Surveys) 
statement [2]. 

Study design 
In total, 871 surgical specialists from 1,500 members of the Kore-

an Society of Traumatology were selected as the target popula-
tion. The questionnaire was created using Google Forms (Goo-
gle) and sent via email. Only those who indicated their willing-
ness to participate were included in the study. The survey was 
launched at the end of November 2021, and remained open until 
December 2021. 

The questionnaire consisted of 43 items, which could be cate-
gorized into the following: (1) the characteristics of the survey 
participants (major subject, hospital size, and location); (2) the 
current status of multidisciplinary meetings and rounds; (3) per-
ceptions of problems with the Department of Rehabilitation 
Medicine; (4) perceptions of problems with the Department of 
Psychiatry; (5) perceptions of problems with the Department of 
Anesthesiology and Pain Medicine; (6) perceptions of medical 
staff on the need for multidisciplinary treatment; (7) status of 
medical care after discharge; and (8) comments. A combined to-
tal, with each section consisting of a minimum of 4 to a maxi-
mum of 16, was considered (Table S1). Categories 3 through 7 
only included answers from staff of regional trauma centers and 
final treatment centers. Final treatment centers are designated by 
the Seoul Metropolitan Government (Seoul, Korea), and a total 
of four final treatment centers are responsible for treating severe 
trauma patients in the Seoul area. 

RESULTS 

Characteristics of the survey participants 
Among the 41 hospitals with which participants were affiliated, 
there were 16 regional trauma centers (39.0%, only Mokpo Han-
kook Hospital [Mokpo, Korea] was not included), three final 
treatment centers in Seoul (7.3%), 15 certified tertiary hospitals 
(36.6%), and seven other hospitals (17.1%). Medical staff work-
ing at regional trauma and final treatment centers in Seoul ac-
counted for 68.1% of the sample. Specialists in surgery (or trau-
ma surgery), neurosurgery, orthopedic surgery, and cardiotho-
racic surgery participated in the study in decreasing order. 

Among the survey respondents, a duration of work experience 
in the trauma field of more than 5 years was the most common 
(71.6%), followed by 2 to 5 years (16.4%) and < 2 years (12.1%). 
Most participants work ed in Seoul, followed by southern Gyeo-
nggi Province, Daegu, northern Gyeonggi Province, Gangwon 
Province, and North Jeolla Province (Table S2). 

Multidisciplinary meetings and rounds 
Multidisciplinary meetings consisting of only surgical depart-
ments were excluded from the questionnaire analysis. Among 
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the 41 hospitals with which participants were affiliated, only nine 
trauma centers had a multidisciplinary system (Table 1). Among 
the regional trauma and final treatment centers, only four held 
regular multidisciplinary meetings with the Department of Reha-
bilitation Medicine or the Department of Anesthesiology and 
Pain Medicine. Only Seoul National University Hospital, one of 
the final treatment centers in Seoul, held multidisciplinary meet-
ings with the Departments of Rehabilitation Medicine, Psychia-
try, Anesthesiology and Pain Medicine, and Family Medicine. 
Only one regional trauma center conducted periodic multidisci-
plinary rounds among all hospitals. However, it should be kept in 
mind that, given the study design, it was not possible to gather 
information pertaining to hospitals other than those with which 
the study participants were affiliated. 

Status and issues of multidisciplinary treatment for 
trauma patients 
The analysis of the status and problems of multidisciplinary 
treatment for trauma patients only included responses from the 
medical staff of regional trauma centers and the final treatment 
centers in charge of treating severely injured patients. Respon-
dents from only six hospitals answered that they could transfer 
patients to the Department of Rehabilitation Medicine within the 

hospital if specialized rehabilitation was deemed necessary. 
In-hospital transfers to the Department of Rehabilitation Medi-
cine also seemed possible in the other two hospitals. However, re-
spondents' answers were inconsistent within a single hospital, 
leading to the inference that such transfers may not always be 
feasible (Table 2). 

Table 1. Survey on the presence of multidisciplinary meetings and rounds 

Hospital Surgical department Other departments participating in 
multidisciplinary meetings

Multidisciplinary 
rounds

Regional trauma centers and final treatment center
 Pusan National University Hospital (Busan, Korea) Trauma surgery Rehabilitation medicine Exists
 Seoul National University Hospital (Seoul, Korea) Trauma surgery Rehabilitation medicine None

Psychiatry
Anesthesiology and pain medicine
Family medicine

 Ajou University Hospital (Suwon, Korea) Trauma surgery Anesthesiology and pain medicine None
 Chungbuk National University Hospital (Cheongju, Korea) Trauma surgery Anesthesiology and pain medicine None
 Gachon University Gil Medical Center (Incheon, Korea) Trauma surgery Anesthesiology and pain medicine None
Other hospital
 Seoul National University Bundang Hospital (Seongnam, 

Korea)
Orthopedic surgery Rehabilitation medicine None

Radiology
Pathology

 Konkuk University Chungju Hospital (Chungju, Korea) Thoracic surgery Rehabilitation medicine None
Anesthesiology and pain medicine

 Seoul St. Mary’s Hospital (Seoul, Korea) Plastic surgery Rehabilitation medicine None
 Hanyang University Guri Hospital (Guri, Korea) Neurosurgery Rehabilitation medicine None

Orthopedic surgery
If the answers differed within one hospital, the answers of the majority were accepted. Since the participants were only affiliated with some hospi-
tals, the results of the survey were not exhaustive.

Table 2. List of hospitals that can transfer patients to the Department of 
Rehabilitation Medicine within the hospital if specialized rehabilitation 
is deemed necessary 

Response (yes) Hospital
From all  

respondents
Chonnam National University Hospital (Gwangju, 

Korea)
Gyeongsang National University Hospital (Jinju, 

Korea)
Korea University Guro Hospital (Seoul, Korea)
Pusan National University Hospital (Busan, Ko-

rea)
Wonju Severance Christian Hospital (Wonju, Ko-

rea)
Wonkwang University Hospital (Iksan, Korea)

From some  
respondents

Gachon University Gil Medical Center (Incheon, 
Korea)

Kyungpook National University Hospital (Daegu, 
Korea)
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Table 3. Survey of the average time required for in-hospital transfer to 
the Department of Rehabilitation Medicine or transfer to a rehabilita-
tion hospital (n=79) 

Response No. of responses (%)
1–2 day 0
3–7 day 31 (39.2)
1–2 wk 32 (40.5)
>2 wk 6 (7.6)
Poorly transferred 3 (3.8)
Highly variable 7 (8.9)

Table 4. Survey on whether problems occurred due to a lack of support from related departments (n=79) 

Response
Lack of support from

Department of Rehabilitation Medicine Department of Psychiatry Department of Anesthesiology and 
Pain Medicine

Always 6 (7.6) 0 2 (2.5)
Frequently 13 (16.5) 4 (5.1) 9 (11.4)
Fairly often 26 (32.9) 21 (26.6) 25 (31.6)
Occasionally 23 (29.1) 36 (45.5) 27 (34.2)
Never 10 (12.6) 18 (22.8) 16 (20.3)
No response 1 (1.3) 0 0
Values are presented as number (%).

The most common response (40.5%) for the average time re-
quired for in-hospital transfer to the Department of Rehabilita-
tion Medicine or for transfer to a rehabilitation hospital was 1 to 
2 week (Table 3). 

Furthermore, 57.0%, 31.7%, and 45.5% of responses indicated 
that there were always, frequently, or fairly often problems, re-
spectively, due to the lack of support from the Departments of 
Rehabilitation Medicine, Psychiatry, and Anesthesiology and 
Pain Medicine (Table 4).  

Perceptions of the possible causes of lack of 
multidisciplinary support  
Based on the multiple responses received regarding the causes of 

Table 5. Perceptions of the causes of the lack of rehabilitation medical support (n=79, multiple responses) 

Cause No. of responses (%)
Shortage of staff at the Department of Rehabilitation Medicine 49 (21.3)
Lack of network or protocol for multidisciplinary treatment for trauma patients 39 (17.0)
Lack of specialized (certified) rehabilitation hospitals nearby that can accept transfers 38 (16.5)
Shortage of beds at the Department of Rehabilitation Medicine 32 (13.9)
Lack of or excessively cheap insurance fees or reimbursements 31 (13.5)
Lack of interest or enthusiasm the Department of Rehabilitation Medicine for trauma patients 22 (9.6)
Lack of information on rehabilitation hospitals that can accept transfers 18 (7.8)
Other (absence of programs that can solve spontaneous breathing problems in patients with upper spinal cord injuries) 1 (0.4)
Total 230 (100)

lack of support from the Department of Rehabilitation Medicine, 
respondents perceived the causes as shortage of staff in rehabili-
tation medicine (21.3%), a lack of network or protocol for multi-
disciplinary treatment for trauma patients (17.0%), a lack of spe-
cialized (certified) rehabilitation hospitals nearby that can accept 
transfers (16.5%), a shortage of beds at the Department of Reha-
bilitation Medicine (13.9%), a lack of or excessively cheap insur-
ance fees or reimbursements (13.5%), a lack of interest or enthu-
siasm the Department of Rehabilitation Medicine for trauma pa-
tients (9.6%), and a lack of information on rehabilitation hospi-
tals that can accept transfers (7.8%) (Table 5). 

Regarding the lack of psychiatric support, a lack of a network 
or protocol for multidisciplinary treatment for trauma patients 
(20.6%) was the most common answer, followed by a shortage of 
hospitals that could accept transfers of patients with psychiatric 
problems (16.1%), a shortage of staff in the Department of Psy-
chiatry (14.6%), and a lack of interest or enthusiasm in the De-
partment of Psychiatry for trauma patients (14.1%) (Table 6). 

Perceptions of the need for multidisciplinary treatment 
Based on the responses on the need for multidisciplinary treat-
ment in collaboration with the Departments of Rehabilitation 
Medicine, Psychiatry, and Anesthesia and Pain Medicine, 89.8%, 
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74.7%, and 56.9% of respondents who were medical staff of re-
gional trauma centers and final treatment centers, respectively, 
answered that it was “very much needed” or “needed.” Including 
the answer “fairly needed,” the percentages increased to 97.4%, 
93.7%, and 89.8%, respectively, which indicates that most of the 
medical staff treating patients with severe trauma had positive 
views on the necessity of multidisciplinary treatment (Table 7). 
Regarding the need for multifaceted evaluations of patients who 
have completed acute trauma treatment, 98.7% responded “very 
needed,” “needed,” or “fairly needed.” 

Comments and suggestions from the respondents 
Most respondents pointed to financial issues in their comments 
and suggestions. Respondents suggested that there must be fi-
nancial support, such as insurance reimbursement and incen-
tives, for the multidisciplinary treatment of patients with trauma. 
One respondent suggested that the provision of multidisciplinary 
treatment for severe trauma should be a mandatory criterion for 
the designation of a regional trauma center (Fig. 1). 

DISCUSSION 

The treatment of patients with multiple traumas cannot be con-
fined solely to the surgical field. Moreover, trauma care should 
encompass a continuum that spans from resuscitation to postdis-
charge management. According to the Victorian State Trauma 
Registry [3], disability remains common 24 months after a trau-
matic injury, and 30% of patients could not return to work. Post-
traumatic stress disorder (45%), psychiatric disorders (31%), al-
coholism (26%), moderate-to-severe chronic pain (23%), and de-
pression (18%) were commonly observed 1 year after injury 
[4,5]. Poor health-related quality of life, such as pain or physical 
discomfort (72%) and difficulties in self-care (31%) were also 
commonly observed [4]. 

There is evidence that multidisciplinary treatment improves 
outcomes in patients with trauma, especially in the older adult 
population. Multidisciplinary teams described in the literature 
include nurses, rehabilitation therapists, respiratory therapists, 
nutritionists, and palliative care staff, in addition to specialists 
such as trauma surgeons, orthopedic surgeons, and internists [6–
9]. There is research reporting that shorter hospital stays and fast-
er transfers to specialized trauma rehabilitation units, along with 
early initiation of multidisciplinary treatments and “nonweight 
bearing” mobilization, were achieved through integrated coordi-
nation between trauma surgeons and rehabilitation physicians, 
providing a “fast track” rehabilitation service for patients with an 
Injury Severity Score (ISS) > 15 [10]. In another study [11], early 
physical medicine and rehabilitation consultation within 8 days 
of admission demonstrated a shorter length of stay in acute care, 
fewer complications, and reduced use of benzodiazepines and 
antipsychotics. 

In this study, trauma specialists in Korea perceived a lack of 
multidisciplinary support and collaboration in trauma care. Only 
nine trauma centers had a multidisciplinary system with nonsur-
gical departments. The respondents highlighted financial issues 
as one of the most significant potential causes of the lack of mul-
tidisciplinary support. A systematic review of multidisciplinary 
rehabilitation in patients with multiple traumas listed the reasons 
for the limited access to optimal rehabilitation programs, includ-
ing a lack of political commitment to reform, inadequate finan-
cial support for infrastructure, and fragmented healthcare sys-
tems [12–14]. 

Multidisciplinary treatment may become widely established 
with reasonable fees and national support. For example, in the 
United Kingdom, a best practice tariff is applied based on data 
collected by the Trauma Audit and Research Network (TARN), 
wherein incentives are paid to trauma care institutions whose 
performance is rated as excellent, and its calculation is reflective 

Table 6. Perceptions of the causes of the lack of psychiatric support (n=79, multiple responses) 

Cause No. of responses (%)
Lack of network or protocol for multidisciplinary treatment for trauma patients 41 (20.6)
Shortage of hospitals that can accept transfers of patients with psychiatric problems 32 (16.1)
Shortage of staff in the Department of Psychiatry 29 (14.6)
Lack of interest or enthusiasm of the Department of Psychiatry for trauma patients 28 (14.1)
Shortage of beds in the Department of Psychiatry 24 (12.1)
Lack of or excessively cheap insurance fees or reimbursements 22 (11.0)
Problems of social perception in the Department of Psychiatry 13 (6.5)
Lack of information on specialized psychiatric medical institutions 9 (4.5)
None 1 (0.5)
Total 199 (100)
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of the severity of trauma in patients treated by each center [15]. 
The indicators used to evaluate regional trauma centers in Ko-

rea are limited to the initial stages of trauma treatment. The Unit-
ed Kingdom emphasizes the importance of rehabilitation for the 
recovery of trauma patients; hence, the process of identifying pa-
tients' rehabilitation needs and timely rehabilitation are included 
in the performance evaluation [15]. UK standards dictate that all 
patients with an ISS ≥ 9 should receive a standardized rehabilita-
tion prescription. Rehabilitation needs must be assessed within 10 
days of referral, and patients should be transferred to specialist re-
habilitation within 6 weeks of being fit for transfer. Measurements 
of functional improvement and discharge destination were also re-
corded for quality control purposes [15]. In Australia and New 
Zealand, quality indicators include the time taken for rehabilitation 
from referral and the patient's discharge destination [16]. 

Currently, quantitative data regarding recovery, long-term out-
comes, and reintegration into society of trauma patients in Korea 
are lacking. The Victorian State Trauma Registry collects infor-
mation on patient-reported health-related quality of life, time re-
quired to return to work, residential status, and healthcare utili-
zation 6, 12, and 24 months after discharge [3]. This type of post-
discharge patient-centered data is invaluable for identifying pa-
tients who recover, when they recover, and to what extent. It en-

ables quantification of the burden of major trauma, which in turn 
aids in the planning of medical services [17]. 

Limitations 
This study had certain limitations owing to the exclusion of cer-
tain medical staff from regional trauma centers, potentially re-
sulting in missing information. Furthermore, as this survey pri-
marily dealt with perceptions, it presents subjective information. 
Nonetheless, this study holds significance in confirming the ne-
cessity of a multidisciplinary system and offers important sugges-
tions for subsequent phases of developing trauma treatment in 
Korea. 

Conclusions 
Drawing from this survey and the existing literature, the follow-
ing suggestions can be put forth to enhance the quality of trauma 
treatment in Korea. Financial support should be provided 
through measures such as insurance reimbursement and incen-
tives for multidisciplinary treatment involving various medical 
and surgical departments, rehabilitation-related indicators 
should be included in the quality assessment of regional trauma 
centers, and parameters for recovery and long-term outcomes 
should be incorporated into the KTDB.  

Table 7. Awareness of the need for multidisciplinary treatment in the Departments of Rehabilitation Medicine, Psychiatry, and Anesthesiology and 
Pain Medicine (n=79) 

Response
Multidisciplinary treatment needed from

Department of Rehabilitation Medicine Department of Psychiatry Department of Anesthesiology and Pain Medicine
Very needed 48 (60.7) 27 (34.2) 16 (20.2)
Needed 23 (29.1) 32 (40.5) 29 (36.7)
Fairly needed 6 (7.6) 15 (19.0) 26 (32.9)
Almost never needed 1 (1.3) 2 (2.5) 4 (5.1)
Never needed 1 (1.3) 2 (2.5) 4 (5.1)
No response 0 1 (1.3) 0
Values are presented as number (%).

Comment from respondents

It is necessary to develop insurance reimbursements or incentives for multidisciplinary treatment at regional trauma centers.
As in multidisciplinary treatment for cancer patients, multidisciplinary treatment for trauma patients also requires financial support. 
Multidisciplinary care is essential. Rehabilitation and psychiatric treatment are absolutely necessary for severe trauma patients. Insurance reimbursement 

should be realistic and incentives should be given to trauma centers that provide multidisciplinary treatment. Integrated multidisciplinary treatment is 
the culmination of trauma treatment.

To gain interest from other medical departments regarding trauma patients, there appear to be two options that are the most realistic. The first is related 
to the development of reimbursement fees (or incentives for individual practitioners). The second is related to compulsion (including integrated 
multidisciplinary treatment for severe trauma as a mandatory criterion for the designation of a regional trauma center). 

There is a need to secure a realistic number of beds in specialized rehabilitation hospitals to ensure that trauma patients receive timely and proper 
treatment.

Fig. 1. Comments or suggestions from the survey respondents.
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