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Stroke is one of the leading causes of mortality and disability in Korea. Patients who experience stroke require adequate management throughout the acute to subacute and chronic stages. Many patients with long-term functional issues require rehabilitative management even in the chronic stage. A comprehensive rehabilitation and care model for patients who experience stroke is necessary to effectively manage their needs during rehabilitation and allocate medical resources throughout the stages, thus ensuring reduced unmet needs and improved post-stroke quality of life. In Korea, the government and medical specialists are working on re-organizing the rehabilitation care model, including standardized triage and discharge planning after acute stroke treatment, and establishing systematic transitional and long-term rehabilitation care plans. This review briefly introduces the general rehabilitation triage after acute stroke and describes the current transitional and continuous care systems available for these patients in Korea. We also present the issues faced in transitional and long-term care plans of the current system and the efforts invested in resolving them and promoting long-term care in stroke cases.
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INTRODUCTION

Stroke is one of the leading causes of mortality and disability in Korea (1). According to a recent executive summary of stroke statistics in Korea, the incidence of stroke is 232/100,000 persons/year. Mortality due to stroke is gradually decreasing due to early and adequate acute care; nonetheless, stroke remains a public health concern because one in forty adults lives with stroke (1). Approximately 30% of stroke survivors need assistance in their basic daily activities [modified Rankin Scale (mrs) 3 to 5] 3 months after stroke onset; this disability leads to higher costs and worse quality of life (2–4). On including patients who need assistance with their usual duties and activities (mRS 2) or have any stroke-related symptoms (mRS 1), the proportion increases up to 74% (2). Therefore, an adequate individualized rehabilitation plan is mandatory for patients with acute stroke to reduce long-term disabilities and socioeconomic burdens (5, 6). However, the time window for the effect of rehabilitation on functional recovery is limited as survivors reach their functional plateau 6–12 months after stroke onset (7, 8). Thereafter, they must adapt their lives according to their disabilities.

Patients with stroke have long-term medical and functional problems and need adequate care to address these problems. For instance, patients with stroke in Korea may experience worsening problems in multiple domains associated with health-related quality of life (e.g., mobility, spasticity, pain, mood, communication, cognition, and life after stroke) during follow-up (9). In a recent systematic review of 19 studies on long-term unmet needs after stroke, the median number of self-reported unmet needs ranged from two to five in body functioning, activities/participatory, and environmental domains according to the International Classification of Functioning, Disability, and Health (10), and on an average, 73.8% of the patients reported at least one unmet need (11). Among service needs, unmet needs for information, transport, home help/personal care, and therapy were common (11). At 1 year after stroke, approximately 20% of patients reported unmet needs for rehabilitation services (12). Therefore, after patients with stroke are discharged from the hospital, a transitional and long-term rehabilitation care plan is required to reduce the worsening of various functional domains and fulfill unmet needs to improve post-stroke health-related quality of life.

Countries in the Asia-Pacific region have different strategic plans and public health policies for secondary prevention and rehabilitation after stroke (13). In Korea, the regional cardiocerebrovascular center program consisting of four subcenters in each regional center (cardiovascular, cerebrovascular, rehabilitation, and preventive center) was initiated by the Ministry of Health and Welfare (MOHW) of South Korea to promote the nationwide quality of acute care for patients with cardiovascular and cerebrovascular diseases since 2008 (14). A total of 14 regional cardiocerebrovascular centers have been installed. The rehabilitation center provides early and subacute rehabilitation after stroke and further triages patients to transitional or long-term care programs after inpatient rehabilitation. The Act on the Prevention and Management of Cardio-Cerebrovascular Diseases has been enforced since 2017 to alleviate the personal suffering and social burden resulting from cardiocerebrovascular diseases and promote patients' quality of life (15). A comprehensive management plan for cardiocerebrovascular disease from 2018 to 2022 has also been developed by the MOHW. It includes the agenda to promote appropriate and sufficient rehabilitation and continuous care after stroke (16).

This review briefly introduces the general rehabilitation triage after acute stroke in Korea and then describes the current transitional and continuous care systems available for patients with stroke in Korea. We also discuss the problems with the Korean system and the efforts to address problems and promote long-term care in stroke. By reviewing the current protocol in the country, we can learn from each other how to promote long-term care of stroke survivors and plan clinical research to provide important evidence for stroke care policy.



REHABILITATION AFTER ACUTE STROKE AND TRIAGES

In a comprehensive stroke center or regional cardiocerebrovascular center, stroke survivors are referred to physiatrists during hospitalization to evaluate the functional ability and rehabilitation needs. According to the initial evaluation for rehabilitation, patients who need comprehensive inpatient rehabilitation are usually transferred to a rehabilitation center (Figure 1). If the patients are not fully recovered and are not ready to be discharged to their homes after short-term intensive inpatient rehabilitation, they are transferred to long-term rehabilitation hospitals. If a patient has a mild impairment and is neurologically and medically stable at the initial evaluation after acute stroke, they can be discharged and can receive outpatient rehabilitation as per need. According to a report from the Korean Brain Rehabilitation Database from 2007 to 2011 (n = 5,212 patients from 46 hospitals), the transfer time to the rehabilitation center after stroke onset and length of stay in the rehabilitation center after transfer gradually decreased. The transfer time after stroke onset and median length of hospital stay during 2011 were 30 days and 28 days, respectively (17). The median transfer time after stroke onset was shorter for ischemic strokes (19 days) than for hemorrhagic strokes (35 days) (17). The Korean version of the modified Barthel index gained 18 points during the inpatient rehabilitation period (17). Based on the registry for 11 regional cardiocerebrovascular centers from June 2014 to December 2017, among 17,862 patients with stroke referred for rehabilitation, 3,716 (20.8%) patients were transferred to rehabilitation centers (18). The mean transfer time after stroke onset and length of stay at the rehabilitation center were 10.1 and 22.1 days respectively. Approximately 36% of patients were discharged to home from regional rehabilitation centers (18).
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FIGURE 1. Medical rehabilitation delivery system for patients with stroke.


For acute stroke care quality control, the Health Insurance Review and Assessment Service of Korea evaluated nine indicators for care quality grading and fifteen indicators for monitoring in 2018 (19). Among these indicators, there are three rehabilitation-related indicators. The proportion of early assessment for rehabilitation needs within 5 days after admission due to acute stroke is one of the indicators for quality grading; 98% of patients with acute stroke in 242 hospitals received early rehabilitation assessments in 2018. The proportion of patients who received the required rehabilitation during admission among patients assessed as needing rehabilitation in early assessment was 93.7%, and the median number of days from admission to the provision of rehabilitation service was three (19). These results were obtained from the data in tertiary or general hospitals, and it seems that there is a regional discrepancy in these clinical indicators. Therefore, the comprehensive management plan for cardiocerebrovascular disease from 2018 to 2022 in Korea included an agenda to promote early assessments and services for rehabilitation after acute stroke based on the regional and primary cardiocerebrovascular centers (16).



TRANSITIONAL AND LONG-TERM REHABILITATION CARE SYSTEM


Status of Medical Rehabilitation Providers

Institutions that provide inpatient rehabilitation services for patients with stroke in Korea include tertiary and general hospitals where the department of rehabilitation medicine is established. These facilities also provide outpatient rehabilitation services, while community-based rehabilitation is mainly provided by public community healthcare centers and their collaborators (20). Recently, there has been a shift in the focus of rehabilitation for patients with stroke who have completed acute treatment from acute care hospitals to transitional and long-term care hospitals (LTCHs). In the past decade, the proportion of inpatient rehabilitation services provided by LTCHs has continued to increase. In comparison, outpatient rehabilitation services are still provided by acute care hospitals, indicating poor accessibility to rehabilitation for patients in the subacute and chronic stroke phases (21).

In the last 10 years, from 2007 to 2017, the proportion of in-patient rehabilitation services provided by the tertiary hospitals, general hospitals, and other hospitals decreased from 14.8%, 25.3%, and 29.5% to 5.8%, 10.9%, and 28.8% respectively. While the proportion of that provided by the LTCHs surged from 26.7 to 48.0%. For outpatient rehabilitation, the proportion provided by the tertiary, general, and other hospitals increased, and the proportion provided by LTCHs and primary clinics decreased. This result shows that outpatient rehabilitation services for patients with stroke are not yet institutionalized and enforced in Korea (21).

There is no consensus on the hospitalization period for rehabilitation delivery in Korea. The length of stay (LOS) for patients with stroke tends to be longer in Korea than in other countries. According to a study that used the Multicenter Prospective Observation Study data, the mean LOS, including rehabilitation from stroke onset to home discharge, was 115.6 days (median, 19.4 days) with a positively skewed distribution of LOS (22). Another previous study also showed that the mean LOS of patients with stroke in Korea was 191.5 days (23).

Studies have reported LOS after stroke in Spain (64.1 days), in the United States [16 days (acute inpatient rehab hospital), 28 days (skilled nursing facility)] (24, 25). Although a direct comparison cannot be made, the mean LOS for patients with stroke who were admitted to the rehabilitation wards was 16.8 days (the United States), 22.7 days (China), 24.3 days (Taiwan), 30.8 days (Singapore), 41.7 days (Canada), 54.5–76.3 days (France) (26–31). In Japan, the mean LOS from the time of stroke onset to the home discharge is more than 100 days, which is similar to that of Korea (32).

In addition, there is a lack of service providers who provide stroke rehabilitation services other than those provided in inpatient facilities. The National Health Insurance (NHI) claims data in Korea show that the ratio of inpatient rehabilitation to outpatient rehabilitation or day-patient rehabilitation is 81:19, which means that the proportion of rehabilitation services for patients with stroke in inpatient facilities is overwhelmingly high (33).



Provision of Transitional Rehabilitation and Chronic Long-Term Care Services

Transfer is based on the patient's decision rather than systematically transferring patients according to the post-onset period or severity. Within the NHI system, patients can receive specialized rehabilitation treatment for up to 2 h per day (1 h for physical therapy and another 1 h for occupational therapy) regardless of the type of medical institution for up to 2 years after stroke onset. If the patient wants to receive stroke rehabilitation services in acute care hospitals, it is also possible to transfer from an acute or subacute care unit to another acute care facility. However, it is common to transfer the patient with stroke to a rehabilitation facility after acute stroke care because if a patient's hospitalization period is longer than the period set for each type of medical institution, the transfer is induced indirectly by deducting the patient's hospitalization fee.

While NHI recognizes the services provided by medical institutions as benefits to patients with stroke, long-term care insurance (LTCI) provides benefits such as physical activity or housework support through home-based and institution-based benefits, and special benefits in cash when patients with stroke need to receive care from their family caregivers (34). The LTCI, like NHI, is based on the social insurance system, and the finances of LTCI operate separately from the NHI. To be covered by LTCI, the patient has to be approved by the LTCI eligibility assessment committee. The introduction of LTCI reduced the burden of medical costs by rationalizing long-term health care utilization (35).

The distribution of institutions that provide rehabilitation services is uneven in Korea. Under such circumstances, a system in which a patient with a stroke can flexibly choose a rehabilitation facility has the advantage of receiving services according to the distribution and characteristics of medical resources in each region. The availability of a free selection of medical institutions also has the advantage of reflecting the preferences of medical consumers as much as possible.

Compared to general hospitals, LTCHs have less disincentive for long-term hospitalization and lack community- or home-based care and rehabilitation services after discharge. As a result, the number of inpatients in long-term care hospitals has increased steadily and tends to lead to long-term hospitalization (36).

LTCHs are rehabilitation service providers for patients with stroke. LTCHs have hospital beds to provide medical services for patients who need long-term hospitalization and are classified as hospitals along the same lines as general hospitals. LTCHs in Korea are required to provide inpatient subacute care to patients with geriatric diseases, chronic illnesses, and those who are recovering from surgery or other injuries, including stroke (37). Instead of a fee-for-service reimbursement method, which is a general payment model for NHI in Korea, LTCHs are reimbursed by the daily charge or per diem fee, depending on the physical or cognitive impairment, severity of behavioral problems, and functional status of patients with stroke. Some items, including specialized rehabilitation treatment, can be paid according to the fee-for-service method.

In Korea, LTCH resources only comprised 12,202 hospital beds in 92 institutions in 2005 but increased about 20 times to 268,084 beds in 1,472 institutions in 2020 (38). Considering that the total number of hospital beds in Korea has doubled over the same period, the increase in the number of beds in LTCHs is highly significant.

Community-based rehabilitation (CBR) has been implemented to provide long-term care for community-dwelling patients with disability (39). To support CBR, fourteen “Regional Health and Medical Center for Persons with Disability” have been established nationwide and the “Physician for the Disabled” system (40). The specific program for long-term rehabilitative care for stroke survivors has been provided under the CBR program, to the legally registered persons with disabilities and preliminary persons with disabilities, only for those who voluntarily visited public health centers. Nevertheless, generalized rehabilitation service in the community setting is yet to be established.



Medical Rehabilitation Delivery System

Comprehensive rehabilitation services for patients with stroke should be available along the continuum of care from the acute stage to the subacute and chronic phases. In general, after completing acute stroke treatment, medical staff, patients, and family caregivers determine whether to discharge the patient or transfer them to a comprehensive inpatient or outpatient rehabilitation facility based on the availability and affordability of informal or formal caregivers and the patient's functional status. When transferring a patient with stroke from a hospital to a rehabilitation facility, the patient and family caregivers must decide on the rehabilitation institution. However, there is no comprehensive or standardized approach to implement transition management protocols that consider patients' severity or medical needs during post-stroke rehabilitation in Korea.

If there is a discharge care team in an acute-stage medical institution, patients with stroke and their families receive help in transferring medical records and collecting hospital information. However, since the establishment of a discharge care team is not the duty of the medical institution, not all patients and caregivers receive systematic and uniform information in the triage scheme process.

For chronic stroke patients, researchers have made several attempts to assess the long-term disabilities and rehabilitative needs of the stroke patients (41, 42). However, there is no standardized assessment method in long-term stroke survivors supported by NHI or LTCI. Currently, the assessment of disability and rehabilitative planning in long-term stroke survivors are performed individually by the doctors.




CHALLENGES AND FUTURE PERSPECTIVES

Considering the status of the service delivery system for stroke rehabilitation in Korea described above, the problems of transitional and long-term care rehabilitation are as follows. First, there is still a lack of differentiation and designation of specialized medical rehabilitation institutions that will be in charge of the transitional phase and patient discharge. Second, patients are hospitalized for a long time in LTCHs because of a lack of outpatient rehabilitation services and home-based services in the local community and a bias toward inpatient rehabilitation treatment rather than outpatient services. Finally, the transfer for post-stroke rehabilitation or discharge after acute stroke treatment is not planned systematically.

The Korean government has undertaken three pilot projects and plans outlined below (Figure 2) to solve this problem.


[image: Figure 2]
FIGURE 2. Model of the medical rehabilitation supply system [adopted from (21)].



Designation of Medical Rehabilitation Institutions and Continuous Management of Outcome Indicators

Since 2020, hospitals with a certain level of quality have been designated as medical rehabilitation institutions so that intensive rehabilitation treatment is possible during the functional recovery period. A long-term care hospital can be designated as a secondary hospital after the conversion. The plan is to simultaneously increase the amount of rehabilitation treatment provided and incentives for the fee in these designated hospitals and recognize the fee related to discharge. In addition, pilot projects related to rehabilitation and social return centered on these medical rehabilitation institutions are planned. The outcome is scheduled to be evaluated and re-designated every 3 years, and by 2025, the project is planned to expand these resources to include 25,000 beds in 150 hospitals (43).



Activation of Outpatient Rehabilitation Service, Development of Home-Based Rehabilitation Service, and Designation of a Physician for the Disabled

Since 2019, the “Physician for the Disabled” system that treats patients with disabilities in the chronic phase, including stroke survivors, has been implemented, and incentives for counseling and treatment are provided to medical staff. After the COVID-19 pandemic, the number of care plans has increased in the pilot project for doctors who treat patients with disabilities. Moreover, non-face-to-face patient management services have been established and operated to facilitate home visitation. Lastly, standardized assessments of long-term disability and rehabilitative needs and planning of rehabilitative management are warranted to reduce the burden of disability in survivors with chronic stroke.



Operation of a Pilot Project to Establish a Rehabilitation Delivery System

A pilot project was started in 2021 to comprehensively evaluate the patient's condition on discharge from a general hospital-level medical institution to establish a system that enables a smooth return to the local community through an appropriate discharge plan. By designating representative tertiary hospitals, medical rehabilitation institutions, and long-term care hospitals in 19 districts in Korea, the patient linkage process was operationalized and service fees were determined for all processes such as consultation, conferences, and education.




CONCLUSION

Stroke care and rehabilitation requires a well-organized comprehensive model from acute stage to chronic stage with a standardized delivery system and proper allocation of medical resources. The current Korean medical practice for stroke rehabilitation is focused on inpatient rehabilitation and lacks the use of a systematic transitional care model including standardized triage system and relay of patients from acute inpatient rehabilitation to chronic community-based rehabilitation. Further, insufficient long-term community and outpatient rehabilitation resources contributes to unmet needs during long-term rehabilitation and care for patients with stroke. The Korean government and specialists are trying to address these problems by establishing standardized rehabilitation delivery system, developing and monitoring the outcome indicators of rehabilitative management and developing pilot projects to promote outpatient or community-based rehabilitation.
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