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Objective  To develop and evaluate the Korean version of a hospital-based transitional rehabilitation program 
(TRP), using daily living home for spinal cord injury (SCI) patients.
Methods  In this study, we developed the Korean version of a hospital-based TRP through domestic and overseas 
surveys and focus group meetings. By applying this to chronic SCI patients, we observed the functional and 
quality of life (QOL) changes and evaluated the degree of achievement of the core goals set for each patient during 
hospital-based TRP. 
Results  Hospital-based TRP, for 21.8±3.9 days on average, was applied to four chronic SCI patients (two patients 
with long-term hospital stays and two homebound disabled individuals) with an average injury period of 
736.8±185.4 days. The Korean version of the Spinal Cord Independence Measure (49.3±6.9 vs. 62.5±6.0; p<0.05) 
showed functional improvement at the end of TRP, when compared to that before the TRP. The Korean version 
of the World Health Organization’s QOL scale, abbreviated version (159.8±36.6 vs. 239.8±36.1; p<0.05), showed 
improvement in QOL. Goal attainment scaling showed a significant degree of achievement for the core goals 
through TRP (33.6±4.4 vs. 70.0±2.8; p<0.05). These results confirmed that the effect was maintained 1 month after 
the end of TRP. Additionally, two patients were successfully discharged after TRP completion, and the other two 
could start social activities.
Conclusion  The Korean version of the hospital-based TRP, applied to chronic SCI patients, showed the potential 
to improve the patients’ functioning and QOL and appeared to be effective in successful discharge and social 
participation.
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INTRODUCTION

In the 2017 survey on the status of disabled individuals 
by the Ministry of Health and Welfare in Korea, the rate 
of spinal cord injury (SCI) was 3.5% among Koreans with 
physical disabilities, and there were at least 45,000 reg-
istered SCI patients. Since 99.2% of physical disabilities 
are acquired and 70.8% of these disabilities occur in indi-
viduals aged 20–65 years, a considerable number of SCI 
patients experience impairment during their active social 
life [1]. It is known that distress, depression, and frustra-
tion due to a disability can have a huge impact on mental 
health; therefore, a careful, multidisciplinary approach 
must be implemented to assist SCI patients to return to 
society [2,3].

Data on the current status of SCI patients in Korea are 
scarce; nonetheless, the report published in 2018 by the 
Korea Spinal Cord Injury Association (KSCIA) revealed 
that 62.7% of cases were referred to more than three 
hospitals until discharge and that the average duration 
of inpatient treatment was 30.8 months [4]. This is sig-
nificantly longer than the data reported by SCI registries 
worldwide. In a 2018 New Zealand report, the average 
length of hospital stay from injury to discharge was 76.9 
days, compared to 53.0 days in the United States between 
2015 and 2020 [5,6]. This indicates the absence of an inte-
grated rehabilitation system, from acute phase rehabilita-
tion to return to society, despite the high level of medical 
care in Korea. It can be presumed that an extended hos-
pital stay leads to unnecessary medical expenditure, de-
pendency of SCI patients, and secondary family-related 
problems due to dysfunction in the household, resulting 
in social losses for individuals, families, and even the 
state.

In contrast, in other countries, the following three types 
of SCI rehabilitation systems exist: (1) national spinal 
injury centers, such as those seen in the UK and Swit-
zerland, which provide treatment from the acute stage 
until the rehabilitation stage and ensure a smooth return 
to society, along with integrated follow-up management 
within a single national institution [7,8]; (2) SCI reha-
bilitation centers in accredited hospitals with completed 
certifications, such as the American Spinal Cord Injury 
Model System [9]; and (3) supporting a smooth return 
to society through a transitional rehabilitation program 
(TRP) prepared during the period of discharge, which 

is implemented in Australia and New Zealand [10,11]. 
In any case, efforts are being made for SCI patients to 
achieve a quick and safe return to society through a mul-
tidisciplinary approach, with the intention of shortening 
the period of hospitalization and increasing the rate of 
home discharge [5,6].

In the present study, we developed the Korean version 
of a hospital-based TRP for SCI patients using daily living 
home (DLH), a space in the hospital where patients could 
be taught to perform the activities of daily living (ADL), 
and evaluated its effectiveness for SCI patients.

MATERIALS AND METHODS

Development of the Korean version of hospital-based 
TRP

Survey of the current status of domestic and overseas 
transitional rehabilitation

The content of the rehabilitation programs provided to 
SCI patients by a total of six national, public, and private 
medical institutions in Korea and one non-medical insti-
tution (KSCIA), were investigated through electronic doc-
uments, publications, and in-person visits [12,13]. With 
respect to overseas programs in the UK (London Spinal 
Injuries Center), Switzerland (Swiss Paraplegic Cen-
ter), USA (Rehabilitation Institute of Chicago), Australia 
(Princess Alexandra Hospital), New Zealand (Burwood 
Hospital), Sweden (Rehab Station Stockholm), and Ja-
pan (Kanagawa Rehabilitation Center), seven public and 
private medical institutions provided information on re-
habilitation programs for SCI patients through electronic 
documents, publications, and e-mails from relevant in-
stitutions [7-11,14,15]. Among these, we visited medical 
institutions in New Zealand and Japan and conducted an 
on-site survey.

Focus group composition
The focus group (FG) consisted of the following: five 

rehabilitation medicine specialists, five KSCIA members, 
three executives and occupational therapists from the 
Korean Association of Occupational Therapists, three 
social workers and welfare administration experts, one 
specialized nurse in the spinal cord rehabilitation ward, 
three SCI patients who were actively socializing, and one 
administrative officer with disabilities in the metropoli-
tan city. Opinions were exchanged and communicated 
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through FG meetings and Delphi surveys and were re-
flected in the development of the prototype and improve-
ment proposals for the TRP.

Development of the hospital-based TRP and pilot  
application

The prototype of the hospital-based TRP was developed 
through domestic and overseas surveys and FG meet-
ings. After confirming the prototype for the definition 
of hospital-based DLH, subject criteria, composition of 
the multidisciplinary team, and program content, a pilot 
trial was conducted to evaluate the effectiveness of the 
hospital-based TRP. The subjects included SCI patients 
who met all of the following criteria: (1) maximum neu-
rological recovery after acute or sub-acute rehabilitation, 
(2) medically and surgically stable condition, (3) a strong 
will to be discharged (deinstitutionalization) or return to 
society after TRP completion; and (4) who can operate 
wheelchairs and have a certain degree of independence 
after intensive training, with the upper limb function 
preserved to some extent. A final improved proposal was 
developed after feedback from the pilot application, FG 
meetings, and Delphi surveys.

Effect evaluation of the hospital-based TRP
To evaluate the effectiveness of the hospital-based TRP, 

the following items were assessed prior to implementa-
tion of the TRP (Evaluation 1 [E1]), at the end of the TRP 
(Evaluation 2 [E2]), and 1 month after the TRP (Evalua-
tion 3 [E3]). Neurological status was evaluated using the 
American Spinal Injury Association impairment scale 
(AIS). Functional evaluation was performed using the 
Korean version of the Spinal Cord Independence Mea-
sure (K-SCIM), Seoul-Instrumental Activities of Daily Liv-
ing (Seoul-IADL), and the Canadian Occupational Per-
formance Measure (COPM). Social welfare was evaluated 
using the Rehabilitation Institute of Chicago Functional 
Assessment Scale (RIC-FAS). Psychological conditions 
were evaluated using the Korean version of the Beck De-
pression Inventory (K-BDI), Beck Anxiety Inventory (K-
BAI), and Beck Hopelessness Scale (K-BHS). Quality of 
life (QOL) was evaluated using the Korean version of the 
World Health Organization’s QOL scale, abbreviated ver-
sion, (K-WHOQOL-BREF) and the Korean version of the 
Community Integration Questionnaire (K-CIQ). Further-
more, Goal Attainment Scaling (GAS) was used to evalu-

ate core goal achievement.

Statistical analysis
The Friedman test was used for nonparametric testing 

of continuous variables repeatedly collected through E1, 
E2, and E3. Statistical significance was set at p<0.05. The 
Wilcoxon signed-rank test was used for E1 and E2, E2 
and E3, and E1 and E3 as a post-hoc test for statistically 
significant data set by the Friedman test. The statistical 
significance level for each test was set at p<0.017 by ap-
plying the Bonferroni correction. Collected data were 
statistically analyzed using SPSS version 23.0 (IBM Corp., 
Armonk, NY, USA). 

Ethics statement
This study was conducted in accordance with the Dec-

laration of Helsinki and was approved by the Institutional 
Review Board of Chungnam National University Hospital 
(No. 2019-05-047). Informed consent was provided by 
all subjects at the time of their enrollment. The purpose 
of the study and the process were fully explained to the 
patients. A separate financial incentive was not provided 
to the subjects, and all expenses for the evaluation and 
TRP, including inpatient hospital room fees and food ex-
penses, were paid as research expenses.

RESULTS

Development of the Korean version of hospital-based 
TRP

The prototype was developed and then improved 
through feedback from pilot applications, FG meetings, 
and Delphi surveys.

Definition of the hospital-based DLH
The DLH was defined as an operational space that 

could maximize the potential for challenges expected in 
ADL after being discharged from the hospital (Fig. 1).

Proper time and subjects for the TRP
Hospital-based TRP application was considered effec-

tive for SCI patients who met the conditions described in 
Table 1. Considering neurological recovery after injury, 
6 months to 1 year (or later) after SCI was considered ap-
propriate.
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Multidisciplinary team composition for the TRP
For the hospital-based TRP operation, a multidisci-

plinary team consisting of personnel listed in Table 2 
was required. Members who were not qualified as health 
care professionals from health authorities included case 
managers, independent living coaches (ILCs), and pro-
gram assistants. The case manager was in charge of one 

person in the multidisciplinary team and conducted the 
TRP process, including in-depth interviews with subjects 
before starting and collecting feedback during the TRP. 
The ILC, as a peer disabled person, undertook the ADL 
training and transfer of know-how, including counseling 
for the subject. Program assistants provided safety and 
excellence in performing the hospital-based TRP by as-

Table 1. Criteria for an effective hospital-based transitional rehabilitation program (TRP)

Criteria Description

Inclusion 1. SCI patients with maximum neurological recovery after acute or sub-acute rehabilitation.

2. SCI patients with medically and surgically stable conditions.

3.  SCI patients with a strong will to be discharged (deinstitutionalization) or return to society after TRP 
completion because the patients and caregivers have attained progress in accepting their disabilities.

4.  SCI patients who can operate wheelchairs and have a certain degree of independence after intensive 
training, with the upper limb function preserved to some extent.

Exclusion 1.  Patients with severe cognitive impairment, who would be unable to understand and follow TRP re-
quirements and live independently.

2.  As the TRP is conducted within a limited period of time, prior physical fitness training for a certain 
period of time is recommended if muscle strength above the neurological level of injury and aerobic 
function are very poor.

SCI, spinal cord injury.

A

B

Fig. 1. Examples of hospital-based daily living home. (A) Kitchen and laundry room. (B) Bedroom, living room, and 
toilet.
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sisting with activities.

Process of the hospital-based TRP
The TRP process consisted of pre-evaluation, TRP 

implementation, and post-evaluation, as shown in the 
flowchart in Fig. 2. In the pre-evaluation period, the 
case manager conducted an in-depth interview with the 
subject and the caregiver. This was based on the Inter-

national Classification of Functioning, Disability and 
Health (ICF) model to identify the subject’s degree of 
disability, physical function, activity and social participa-
tion; internal and external factors; and clarify the needs 
that the subject wanted to meet during the TRP (Fig. 3). 
Based on this, a goal-setting conference was held in the 
presence of a multidisciplinary team, target audience, 
and caregiver. Here, 5–6 core goals (which reflected the 

Table 2. Multidisciplinary team composition for the hospital-based transitional rehabilitation program (TRP)

Member Role
Rehabilitation medicine specialist TRP director

Process of goal setting conference and TRP program
Neurological evaluation
Identification of and intervention for medical and surgical complications

Case manager Person-in-charge (rehabilitation medicine specialist or medical staff with  
extensive experience in TRP)

In-depth interview
Education on spinal cord injury
Post-program management

Independent living coach Peer mentoring
Activities of daily living training and know-how transfer
Education on crisis management
Wheelchair skill-up program

Program assistant Maintenance of safety and excellence through activity assistance during program 
execution

Nurse Urination and bowel training
Patient care during out-of-program hours

Occupational therapist Occupational evaluation
Activities of daily living training
Orthosis check

Physical therapist Physical fitness training
Home exercise education

Social worker Social welfare consulting (community resources, housing, economic support, 
etc.)

Psychology consultant Psychological evaluation
Psychological support 

Orthosis technician Orthosis check

Nutritionist Nutrition consultation 

Pre-evaluation Transitional rehabilitation program Post-evaluation

- In-depth interview
- Subject evaluation
- Goal setting conference

- Subject-oriented customized program configuration
- 5 times a week for 2 5 weeks
- Morning, afternoon, and evening programs
- Home visit on weekends
- Interim evaluation
- Feedback

- End evaluation
- Evaluation 1 month after the program

Fig. 2. Flow chart of the transitional rehabilitation program.
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subject’s desires but were adjusted realistically by con-
sidering the subject’s condition) were set up. A subject-
oriented customized program was formed to achieve 
them; however, among the TRP content shown in Fig. 4, 
the content thought to be needed by the subject could be 
added through discussion within the multidisciplinary 
team. The TRP duration was flexibly adjusted within a 
period of 2–5 weeks with consideration of the initial and 

intermediate evaluation results. Hospital-based TRP 
proceeded in the morning/afternoon in a space other 
than the DLH or in the DLH according to the program 
content, and it was common practice to stay at the ward 
for safety after completion. ADL training was conducted 
with a group of three persons (subject, ILC, and program 
assistant) according to the level of risk, and the self-care 
item during ADL training was assigned an ILC in consid-

Health condition

Spinal cord injury
Neurological injury level

Body function & structure

- Body function
* Mental function
* Sensory function

Pain
Paralysis/weakness
Spasticity
Autonomic function
Physical fitness
Psychological function

*
*
*
*
*
*

- Body structure
Spine condition
Limb condition
Range of motion
Pressure sore

*
*
*
*

Activities

- Self care
Hygiene
Diet
Clothing
Housework
Urination
Defecation
Sleep

*
*
*
*
*
*
*

- Sore prevention
- Transfer
- Wheelchair skill
- Outing
- Driving

Participation

Environmental factor Personal factor

- Family life

- Social gathering
- Economic activities

Relationship
Housework
Sexual life

*
*
*

- Sports
- Leisure activities
- Hobby
- Religious activities

* Sex
* Age
* Residence
* Character
* Lifestyle
* Habit
* Job
* Career plan

* Duration of injury
* Etiology of injury
* Education level
* Crisis response manner
* History of medical condition
* History of surgical condition
* History of psychiatric condition

- Personal environment
* Acceptance of disability
* Main caregiver
* Relationship with family
* Housing state
* Economic state
* Wheelchair
* Orthosis

- Social environment
* Legal problem
* Workplace environment
* Community environment
* Community support

Fig. 3. The International Classification of Functioning, Disability, and Health model-based on in-depth interview 
items.

Fig. 4. Content of the transitional 
rehabilitation program (TRP). 
SCI, spinal cord injury.

Self-care

Contents
of TRP

Home care

1. Personal management
2. Transfer
3. Wheelchair skill-up
4. Risk management
5. Diet

6. Orthosis check
7. Psychological support
8. Physical fitness
9. Nutritional consulting
10. Education on SCI

1. Housework
2. Phychological support for caregiver
3. Introduction of community resource
4. Economic consultation
5. Sex & relationships
6. Housing renovation consulting/support

1. Going out
2. Leisure & hobby
3. Parasports

4. Driving
5. Return to school
6. Return to work

Social
participation
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eration of sex and neurological level of injury (NLI). The 
case manager received feedback from the subject and 
the multidisciplinary team during the program and, on 
Friday afternoon, a plan for the next week was organized 
after discussion with the subject (Fig. 5).

Results of the pilot application of the hospital-based 
TRP

Patient demographics
Five SCI patients participated. In the fourth subject, a 

fracture of the left distal femur occurred during a home 
visit after completion of the second week, and the pro-
gram was discontinued. The other four patients com-
pleted the program as planned. The average duration of 
injury was 736.8±185.4 days, and two patients were under 
continuous inpatient rehabilitation treatment after in-
jury. One of the remaining patients was a homeschooled 

student, and the other was a homebound disabled indi-
vidual without social activities. According to the NLI, the 
average expected K-SCIM [16] was 67.0±4.0, and the aver-
age initial K-SCIM was 49.3±6.9 points (Table 3).

Effect of the hospital-based TRP
As a result of nonparametric tests conducted on E1, E2, 

and E3, statistically significant results were shown in K-
SCIM, Seoul-IADL, COPM, RIC-FAS, K-WHOQOL-BREF, 
K-CIQ, and GAS. However, there were no statistically 
significant post-hoc differences for E1 and E2, E2 and E3, 
and E1 and E3 (Table 4). After the end of the program, 
subject 1 and subject 5 were discharged from the hospital 
for the first time after injury and successfully returned 
to society, subject 2 started social activities, and subject 
#3 was able to resume school attendance and stopped 
homeschooling. The average duration of hospital-based 

Table 3. Demographic data of subjects

Subject 1 Subject 2 Subject 3 Subject 5
Sex Female Female Male Female

Age (yr) 47 44 15 42

Duration of injury (day) 773 470 897 807

ASIA impairment scale C8(B) T7(C) T4(A) T6(A)

Residence before  
participation in the TRP

Hospital Home (homebound) Home (homeschooling) Hospital

Etiology of injury Traumatic, Fall Traumatic, Fall Non-traumatic, Tumor Traumatic, Traffic accident

K-SCIM 44 57 43 53

Expected K-SCIM 61 69 69 69

ASIA, American Spinal Injury Association; TRP, transitional rehabilitation program; K-SCIM, Korean version of the 
Spinal Cord Independence Measure.

Fig. 5. Example of the week one 
program for subject #5. DLH, daily 
living home; QOL, quality of life; 
CM, case manager; PC, psycholo-
gy counselor; PFP, physical fitness 
program; PTR, physical therapy 
room; PT, physical therapist; OTR, 
occupational therapy room; OT, 
occupational therapist; OrT, ortho-
sis technician; SW, social worker; 
ADL, activities of daily living; CIC, 
clean intermittent catheterization; 
ILC, independent living coach; PA, 
program assistant.
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TRP for the four subjects was 21.8±3.9 days (16.5±2.4 days 
excluding weekends), the total average cost for the hos-
pital-based TRP was 7,494,502±1,729,204 Korean won, 
and the average cost strictly for the hospital-based TRP 
was 2,446,647±352,666 Korean won. The average wage of 
the researcher employed for this study who served as a 
program assistant was 1,608,257±232,025 Korean won per 
hospital-based TRP (Table 5).

DISCUSSION

This study was conducted to develop the Korean ver-
sion of the hospital-based TRP using DLH and to evalu-
ate its effectiveness for SCI patients’ successful discharge 
and smooth return to society. TRP, as an intermediate 
link between rehabilitation treatment in the hospital and 
life after discharge, was developed with the goal of buff-
ering the secondary trauma experienced after discharge 
by experiencing the home and social environment that 
would have changed after SCI by maximizing functional 
ability and minimizing trial and error. Therefore, the big 
difference from conventional rehabilitation treatment is 
hard training for self-care (independent clean intermit-
tent catheterization [CIC] technique, bathing, etc.), safe 
performance of indoor activities (cooking, washing, etc.) 
and outdoor activities (shopping, participating in para-
sports, visiting homes of peer disabled persons, creating 
hobbies, using public transportation, etc.) with supervi-
sion and assistance by medical staff and ILCs. 

Hospital-based TRP was developed through current 
status surveys of domestic and overseas institutions and 
FG meetings, following which improvement proposals 
were developed through feedback obtained from pilot 
applications, FG meetings, and Delphi surveys. Hospital-
based TRP, with an average duration of 21.8 days (16.5 
days excluding weekends), was applied to four chronic 
SCI patients with an average injury duration of 736.8 
days. As a result, K-SCIM, Seoul-IADL, COPM, RIC-FAS, 
K-WHOQOL-BREF, K-CIQ, and GAS showed statistically 
significant improvement. In particular, although subjects 
1 and 5 had been receiving continuous inpatient reha-
bilitation after their injury for more than 2 years before 
the hospital-based TRP was implemented, they satisfied 
72.1% (44/61) and 76.8% (53/69) of expected K-SCIM, 
respectively. Eventually, both achieved 100% of the ex-
pectation, and the achievement rate for the core goals 
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evaluated through GAS also showed very high results. 
The average cost per subject was 7,494,502 Korean won, 
and the average cost of the strictly hospital-based-TRP 
was 2,446,647 Korean won.

Although there have been theoretical considerations 
for establishing the Korean Transitional Rehabilita-
tion System Model, the present study is the first to plan, 
implement, and evaluate its effectiveness clinically [17]. 
Although there have been cases in which the TRP was 
conducted at non-medical sites, including the KSCIA, 
the present study is the first to intensively carry out a 
hospital-based TRP within a short period [12,18,19]. In 
the future, when improving the medical rehabilitation 
system and determining the related medical fee, it is ex-
pected that the present study will be of high value.

Several common important points were found through 
the current status survey of overseas rehabilitation sys-
tems implemented in the process of developing the 
hospital-based TRP [7-11,14,15,20]. First, other countries 
have an integrated management system from acute treat-
ment after injury to subacute rehabilitation and rehabili-
tation for a smooth return to society. In particular, it is 
important to actively engage patients with early mental 
interventions and peer support on a potential return to 
society when moving into an acute SCI ward or rehabili-
tation ward. Through this, it is possible to prevent the 

occurrence of learned lethargy in SCI patients. This can 
be considered one of the factors that can achieve suc-
cessful early discharge within months after injury. In 
Korea, such an integrated system is not widely available 
after SCI, and patients and their caregivers have to go 
individually to rehabilitation hospitals, social rehabilita-
tion procedures, community welfare institutions, and 
government agencies. It is expected that there are several 
cases of long-term hospitalization due to fear of return-
ing home. Second, the rehabilitation system is operated 
by a multidisciplinary team, and third, peer support is 
important. There were several cases in which the peer 
disabled persons were members of medical institutions, 
and it is judged that presenting a visible role model to 
SCI patients increases the efficiency of preparing for dis-
charge through the transfer of practical know-how and 
mental management by peer support. Fourth, there are 
professional personnel to support the rehabilitation of 
SCI patients; therefore, it is necessary to support a con-
sistent rehabilitation process from the initial stage of SCI 
to follow-up management. In the UK, this role is played 
by are settlement officer or community coordinator, in 
the United States by a case manager, in New Zealand 
by an ILC, and in Sweden by a rehabilitation instructor. 
Typically, they are nurses, social workers, occupational 
therapists, or persons with SCI (people who have experi-

Table 5. Cost analysis for the hospital-based transitional rehabilitation program (TRP)

Subject 1 Subject 2 Subject 3 Subject 5
Duration of TRP (day) 26 19 18 24

Duration of TRP excluding holidays (day) 19 15 14 18

Cost of hospitalization (Korean won)

   Hospitalization cost 660,080 490,520 490,320 635,600

   Hospitalization room cost 1,609,250 1,158,660 1,094,290 1,853,610

   Meal cost 369,000 359,380 196,800 362,850

   Costs related to urinary procedures 791,544 91,158 297,069 614,025

   Laboratory and image test cost 146,076 187,278 197,237 678,760

   Rehabilitation treatment cost 687,804 116,948 117,912 393,820

   Subtotal 4,263,754 2,403,944 2,393,628 4,538,665

Cost of TRP (Korean won)

   Service cost for ILC 2,520,000 1,890,000 1,890,000 2,380,000

   Cost of TRP activity 284,380 325,348 190,399 306,460

   Subtotal 2,804,380 2,215,348 2,080,399 2,686,460

Wage for hired researcher (Korean won) 1,851,932 1,462,052 1,364,582 1,754,462

Total cost (Korean won) 8,920,066 6,081,344 5,838,609 8,979,587

ILC, independent living coach.
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enced a successful return to society after injury) and play 
a role as experts in supporting the return to society of SCI 
patients. Fifth, the local community care system for SCI 
patients is properly established. These points are very 
different from the current reality in Korea, and it seems to 
be why a rapid and safe return to society for SCI patients 
in Korea is not smoothly achieved.

As mentioned in the Introduction section, the hospi-
tal stay of SCI patients in Korea has been observed to be 
significantly extended, compared to that of SCI patients 
overseas [4-6]. In addition to medical factors, other cul-
tural and social factors such as the completeness of com-
munity care and the payment system for medical expens-
es are considered to be complex. From a medical point 
of view, neurological recovery in general SCI patients is 
known to be within 2 months and, in 77% of cases, within 
3 months after injury [21,22]. Depending on upper limb 
function, muscle strength has been reported to be rarely 
recovered until 2 years after injury [23]. In the present 
study, in subject 1, the upper limb motor score increased 
from 44 at the initial stage to 46 after TRP, with a certain 
improvement in the grip strength, which was not enough 
to change AIS. Therefore, the level of neurological recov-
ery in most SCI patients is determined, in most cases, at 3 
to 12 months. Therefore, if the serial neurological evalu-
ation shows a saturation pattern, efforts should be made 
to educate the patient to use residual function to the 
extreme and change the surrounding environment, in-
cluding the caregiver, to suit the patient. For this reason, 
it is reasonable to consider increasing the proportion of 
hospital-based TRP in inpatient rehabilitation treatment 
or completely converting to hospital-based TRP at a cer-
tain point in time.

Of course, based on the evidence that it can take up to 
2 years after injury before muscle strength is restored, 
the National Health Insurance system in Korea allows 
neurodevelopmental treatment to be conducted twice a 
day during hospitalization, for up to 2 years after onset 
[23]. It is necessary to consider whether such a system 
may unnecessarily extend the length of hospital stay 
for the patient. The perception that patients can receive 
inpatient rehabilitation treatment for up to 2 years af-
ter injury onset is widespread among patients, and it is 
necessary to consider whether the discharge of SCI pa-
tients is delayed due to the formation of interest between 
consumers and suppliers of rehabilitation treatment. To 

solve this problem, it is necessary to refer to the Japanese 
convalescent hospital system. According to the informa-
tion obtained by visiting the Kanagawa Rehabilitation 
Center in Japan, SCI patients are transferred from the 
acute stage hospital to the convalescent hospital within 
2 months after SCI and receive rehabilitation treatment 
up to 5 months after injury. Rehabilitation treatment is 
partially supported by the National Health Insurance, 
and differential rates are applied to excellent institutions 
by evaluating the rate of return to the community, rate 
of long-term hospitalization, and characteristics such as 
severity and disease group. Based on the Japanese con-
valescent hospital system, an active rehabilitation system 
is in operation. Considering that the period is limited to 
5 months after injury, rapid transfer from acute hospitals 
to convalescent hospitals is being achieved, and weekend 
rehabilitation treatment, home rehabilitation support, 
and advanced daily life training are thoroughly operated. 
In Korea, the “rehabilitation medical institution” pilot 
project kicked off in 2020. For SCI, the hospitalization 
period is set within 90 days after the onset/surgery, and 
the admission application period is 180 days. During this 
period, an integrated planning management fee (for pa-
tient management through multidisciplinary team meet-
ings), an integrated rehabilitation functional evaluation 
fee (for periodic functional evaluation), and a fee per 
unit of treatment time are applied, and it is known that 
the fees are improved and newly established to support 
the patients’ smooth return to society [24]. When this “re-
habilitation medical institution” system is officially es-
tablished, it is believed that applying the hospital-based 
TRP developed in this study will help patients return to 
society quickly and stably. Not only professional rehabili-
tation treatment conducted by medical staff but also TRP, 
such as programs along with ILC and psychological sup-
porting program, are needed for institutionalization and 
establishment of related fees.

TRP programs may be implemented in hospitals or non-
medical areas such as the KSCIA; it is thought to be best 
if the first TRP after injury is based in a hospital [12,18,19]. 
A representative example is urinary tract infection (UTI). 
In subjects 1 and 5 who participated in this study, they 
had never performed CIC independently, despite it be-
ing 730 days after injury. Self-CIC is very necessary for 
independent ADL. CIC training is conducted under the 
close guidance of a specialized nurse and ILC; however, if 
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both subjects have a UTI, they have to proceed with con-
current TRP and antibiotic treatment. Moreover, if TRP is 
performed for subacute SCI patients, there is a possibility 
of medical or surgical problems. Therefore, it is believed 
that the initial TRP program should be conducted before 
discharge based on the hospital.

As indicated in Table 5, some costs were incurred in 
the TRP operation. The average cost per TRP of one sub-
ject was 7,494,502 Korean won, of which 32.6% was used 
for the pure TRP operation, and 21.5% was the wage of 
a researcher who was hired for this study and served as 
a program assistant, and 88.7% of the pure TRP operat-
ing costs were the service costs for ILC. The cost related 
to the activities of the case manager, such as in-depth 
interviews and goal-setting meetings, could not be set 
because there was no relevant fee. Although a certain 
cost is incurred for TRP operation, if the average length 
of hospital stay for domestic SCI patients can be reduced 
to 30.8 months within a year or 3–6 months with stable 
settlement, unnecessary national and individual medical 
expenses can be drastically reduced [4].

Looking deeper into the hospital-based TRP developed 
in this study, hospital-based DLH should be configured 
as similar to the home environment as possible so that 
daily life training, such as cooking, housekeeping, trans-
fer education, and excessively advanced facilities, can 
be avoided to enable realistic training for the subject. In 
addition to the components of indoor facilities, it is nec-
essary to form a network with outdoor facilities, such as 
courses that enable wheelchair technology promotion 
training, and facilities outside medical institutions, such 
as shopping and leisure experiences. An ILC, a peer SCI 
person who has achieved a successful return to society, 
is a member of the multidisciplinary team that plays an 
important role in TRP. Because they are not healthcare 
professionals from health authorities, if TRP becomes 
institutionalized in the future, verification processes may 
be needed for ILCs, which could be done through a regu-
lar curriculum and qualifications through the KSCIA. 
Additionally, for SCI patients, it is necessary to secure a 
number of ILCs because SCI patients’ functioning can be 
very diverse in consideration of sex and NLI. Addition-
ally, under the current system, it is not possible to ap-
ply for an activity assistant supported by the authorities 
when admitted to a hospital. However, for the successful 
settlement of daily life after discharge, it is also worth 

considering that SCI patients and their activity assistants, 
to be assigned after discharge, need the time to adjust by 
allowing them to participate in the hospital-based TRP.

There exists no internationally accepted standard for 
the TRP duration; however, in Burwood Hospital in New 
Zealand, which operates a hostel, the admission period 
is designated as 1 month [11]. In the Australian TRP, 
which is conducted at the subject’s home, the program 
is operated for a flexible period of 2–8 weeks; however, 
direct comparison is difficult because most of the daily 
life training is sufficiently performed in the SCI ward be-
fore discharge [10,25]. A 2016 study indicated that a lower 
initial daily living ability evaluation score is associated 
with a longer program period. Moreover, the degree of 
satisfaction at the end of the program was proportional 
to program duration. However, there was no significant 
relationship between performance improvement and 
program duration [26]. Considering economic feasibil-
ity, excessively long program periods should be avoided. 
Based on 4 weeks, the operation may be adjusted to 2–4 
weeks for paraplegia and 3–5 weeks for tetraplegia. 

Study limitations
The present study has some limitations. First, this study 

was applied to a small number of subjects in a single 
institution. As suggested in this study, a considerable 
cost is incurred for TRP operation per patient, and large-
scale research has limitations of research funding. In the 
future, further studies conducted in multiple institutions 
and involving several subjects are necessary to verify the 
effectiveness and stability of the hospital-based TRP.

In this study, the TRP was developed for spinal cord-
impaired patients with lower cervical and thoracic SCI 
and relatively preserved upper limb function. It is neces-
sary to develop a program for patients with upper cervi-
cal SCI through additional studies.

Furthermore, it was confirmed that the subjects main-
tained their functional improvement and return-to-soci-
ety status (deinstitutionalization, participation in social 
activities, and return to school) 1 month after comple-
tion; however, long-term monitoring was not conducted 
because of the limited study period. In Australia, the 
Spinal Outreach Team systematically monitors those who 
participated in the social rehabilitation program for up 
to 12 months and provides early intervention and advice 
[10]. In New Zealand, outreach nurses visit and continu-
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ously monitor patients through phone calls after TRP, and 
at the end of 6 months, the patients are re-hospitalized 
for 3 days, and physical, occupational, social welfare, and 
psychological evaluation, including neurological and 
urodynamic tests, are performed. In the future, through 
additional research, it is necessary to formulate a follow-
up management plan after hospital-based TRP.

In conclusion, the Korean version of the hospital-based 
TRP, applied to chronic SCI patients, it was thought that 
there is a possibility of improving the patients’ function-
ing and QOL, and appeared to be effective in successful 
discharge and social participation. Through this, it is 
considered that the inclusion of hospital-based TRP is 
necessary in the future when constructing a comprehen-
sive rehabilitation system from SCI to return to society.
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