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Objectives: To investigate the needs and characteristics of patients with cancer and neurologic disorders
requiring home-based medical care (HBMC).
Design: Retrospective observational study.
Setting and Participants: Patients receiving HBMC on discharge from a tertiary hospital in Korea during
2011-2020.
Methods: Patients were classified into 3 disease groups: cancer, progressive neurologic disorders (NR),
and others. Characteristics and medical needs were assessed in each disease group. Medical needs
were categorized based on functional items requiring support or management at the time of regis-
tration: respiratory, feeding, urinary system, drain tube, central catheter, wound, medication, and
other. Patients with multiple medical needs were assigned to multiple categories. Patients who used
HBMC for more than 3 months were defined as long-term users; their characteristics were evaluated in
the same way.
Results: Of the total 655 patients, 47.0% (308) had cancer and 17.3% (113) were NR patients. Among all
patients, 78.8% were partially dependent (44.0%) or completely dependent (34.8%) in daily activities,
and there were more dependent patients in the NR group (80.5%) than cancer (26.6%). Patients with
cancer needed central catheter management the most (43.5%), followed by wound care (36.7%),
feeding support (35.1%), and drain tube management (22.1%). NR patients required feeding support the
most (80.5%), followed by respiratory support (43.4%), wound care (41.6%), and urinary system support
(19.5%). Of all patients, 30.2% (198) were long-term users (NR, 37.9%; cancer, 35.4%). Long-term users
were common among patients who needed respiratory support (59.4%), feeding support (48.75), and
urinary system support (34.6%).
Conclusions and Implications: Homebound patients with cancer and progressive neurologic disorders
need medical services at home after discharge. Patients who need feeding and respiratory support
usually use HBMC for more than 3 months. Further studies are needed to design an optimal HBMC that
continuously provides medical services to patients with serious illnesses living at home.
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The demand for home-based medical care (HBMC) is increasing
worldwide.1 As the population ages andmedical technology advances,
the number of homebound patients living with a disease is
increasing.2,3 The prevalence of homebound older adults in Organi-
sation for Economic Cooperation and Development (OECD) countries
is estimated to be 5% to 20%.4 For homebound patients who are unable
to leave home independently, HBMC is essential to provide adequate
medical care.

HBMC is an umbrella term for medical services in which medical
personnel visit patients’ homes and provide medical care.2,5 In North
America, various types of HBMC are provided, such as home-based
primary care (HBPC), post-acute transitional care, and hospital at
home.6,7 So far, the main targets of HBMC are chronic disease pa-
tients with limited mobility or those with limited activities of daily
living.3 With advances in medicine, patients with serious illnesses
can better manage their chronic conditions and live a long life.8

However, there have been few studies on HBMC in patients with
serious illnesses. The HBMC for cancer patients has focused on
home-based palliative care or end-of-life care.9,10 Cancer patients
often become homebound because of the disease course or sequelae
of cancer treatment.11 Little is known about the need for medical care
at home rather than end-of-life care. Patients with advanced
neurologic disorders such as motor neuron disease (MND),
Table 1
Patient Characteristics of Home Care Patients by Disease Group

Variables Total (N ¼ 655) Cancer (n ¼ 308)

Sex
Male 312 (47.6) 165 (53.6)
Female 343 (52.4) 143 (46.4)

Age group, y
18-64 250 (38.2) 124 (40.3)
65-80 274 (41.8) 143 (46.4)
�81 131 (20.0) 41 (13.3)
Median (IQR) 70 (58-79) 69 (57-76)

Medical Insurance
NHIS 629 (96.0) 299 (97.1)
Medical Aid 20 (3.1) 6 (1.9)
Othersy 6 (0.9) 3 (1.0)

Referral department
IM 308 (47.0) 209 (67.9)
OS 150 (22.9) 5 (1.6)
NR 58 (8.9) 4 (1.3)
GS 41 (6.3) 28 (9.1)
RH 18 (2.8) 1 (0.3)
Other surgeryz 56 (8.6) 46 (14.9)
Other medicalx 24 (3.7) 15 (4.9)

Mental status
Alert 615 (93.9) 290 (94.2)
Drowsy 22 (3.4) 9 (2.9)
Stupor 8 (1.2) 6 (1.9)
Coma 10 (1.5) 3 (1.0)

Communication
Fluent 493 (75.3) 254 (82.5)
Difficult 128 (19.5) 46 (14.9)
Unable 34 (5.2) 8 (2.6)

Daily activities
Independent 139 (21.2) 91 (29.5)
Partially dependent 288 (44.0) 135 (43.8)
Dependent 228 (34.8) 82 (26.6)

Main caregiver (multiple-choice)
Spouse 250 (38.2) 144 (46.8)
Other family member 185 (28.2) 115 (37.3)
Paid caregiver 70 (10.7) 18 (5.8)
Unknown 160 (24.4) 41 (13.3)

GS, general surgery; IM, internal medicine; IQR, interquartile range; NHIS, National Hea
Unless otherwise noted, values are n (%).

*Kruskal-Wallis test.
yOthers include non-insured and car accident insurance.
zOther surgeries included thoracic surgery, neurosurgery, gynecology, urology, and o
xOther medical conditions included emergency medicine, dermatology, and pediatric
Parkinson’s disease, and severe dementia require coordinated care
between home and hospital, as physical functions continue to
deteriorate.12e15 However, the medical needs of patients with
advanced neurologic disorders who need HBMC are not well
understood.

In Korea, HBMC is not generalized and several series are being tried
in 2022. Hospital-based home care nursing services, the first officially
implemented HBMC service under the National Health Insurance
Service (NHIS), started in 2001.16 In 2008, community-based home
nursing care began as a part of the long-term care welfare system; in
2019, the HBPC pilot project with physician home visits was
launched.4 Hospital at home and post-acute transitional care were not
yet introduced. Therefore, the HBMC available to patients with serious
illness in Korea is only a hospital-based nurse-led service.17,18 Because
patients with serious illness are treated by hospital and gradually
become homebound, the HBMC for seriously ill patients should be
initiated on discharge from the hospital.11 As the number of patients
with serious illnesses surviving long term increased, it is expected that
the number of homebound patients with serious illnesses will also
increase. However, not much information is known about the char-
acteristics of patients with serious illness requiring HBMC and their
medical needs at home. Understanding their characteristics and needs
is the first step to design appropriate HBMC services.
Neurologic Disease (n ¼ 113) Other (n ¼ 234) P Value

64 (56.6) 83 (35.5) <.001
49 (43.4) 151 (64.5)

36 (31.9) 90 (38.5) <.001
40 (35.4) 91 (38.9)
37 (32.7) 53 (22.6)
73 (61-84) 69 (58-79) .002*

105 (92.9) 225 (96.2) .28
7 (6.2) 7 (3.0)
1 (0.9) 2 (0.9)

35 (31.0) 64 (27.4) <.001
5 (4.4) 139 (59.4)

53 (46.9) 1 (0.4)
0 (0.0) 13 (5.6)
9 (8.0) 8 (3.4)
4 (3.5) 6 (2.6)
6 (5.3) 3 (1.3)

99 (87.6) 226 (96.6) .010
7 (6.2) 6 (2.6)
2 (1.8) 0 (0.0)
5 (4.4) 2 (0.9)

35 (31.0) 204 (87.2) <.001
59 (52.2) 23 (9.8)
19 (16.8) 7 (3.0)

4 (3.5) 44 (18.8) <.001
18 (15.9) 135 (57.7)
91 (80.5) 55 (23.5)

45 (39.8) 61 (26.1) <.001
29 (25.7) 41 (17.5) <.001
30 (26.5) 22 (9.4) <.001
8 (7.1) 111 (47.4) <.001

lth Insurance Service; NR, neurology; OS, orthopedic surgery; RH, rehabilitation.

tolaryngology.
s.



Table 2
Medical Needs of Home Care Patients by Disease Group

Variables Total (N ¼ 655) Cancer (n ¼ 308) Neurologic Disease (n ¼
113)

Other (n ¼ 234) P Value

n % Sub% n % Sub% n % Sub% n % Sub%

Feeding support 238 36.3 (100) 108 35.1 (100) 91 80.5 (100) 39 16.7 (100) <.001
NG support* 90 13.7 37.8 23 7.5 21.3 50 44.2 54.9 17 7.3 43.6 <.001
Gastrostomy and jejunostomy 63 9.6 26.5 12 3.9 11.1 41 36.3 45.1 10 4.3 25.6 <.001
TPN 94 14.4 39.5 79 25.6 73.1 1 0.9 1.1 14 6.0 35.9 <.001

Respiratory support 128 19.5 (100) 38 12.3 (100) 49 43.4 (100) 41 17.5 (100) <.001
Home ventilator 42 6.4 32.8 4 1.3 10.5 23 20.4 46.9 15 6.4 36.6 <.001
Home oxygen supply 39 6.0 30.5 19 6.2 50 6 5.3 12.2 14 6.0 34.1 .95
Tracheostomy cannula 94 14.4 73.4 24 7.8 63.2 39 34.5 79.6 31 13.2 75.6 <.001

Urinary system support 81 12.4 (100) 44 14.3 (100) 22 19.5 (100) 15 6.4 (100) <.001
Foley catheter 49 7.5 60.5 28 9.1 63.6 11 9.7 50 10 4.3 66.7 .07
CIC 19 2.9 23.5 5 1.6 11.4 9 8.0 40.9 5 2.1 33.3 .002
Cystostomy 6 0.9 7.4 4 1.3 9.1 2 1.8 9.1 0 0.0 0 .022y

Urostomy 7 1.1 8.6 7 2.3 15.9 0 0.0 0 0 0.0 0 .005y

Drain tube management 77 11.8 (100) 68 22.1 (100) 3 2.7 (100) 6 2.6 (100) <.001
PTBD 30 4.6 39 26 8.4 38.2 1 0.9 33.3 3 1.3 50 <.001
PCN 25 3.8 32.5 24 7.8 35.3 1 0.9 33.3 0 0.0 0 <.001
PCD 22 3.4 28.6 19 6.2 27.9 1 0.9 33.3 2 0.9 33.3 <.001
Other drainz 5 0.8 6.5 4 1.3 5.8 0 0.0 0 1 0.4 16.7 .49y

Central catheter management 157 24.0 (100) 134 43.5 (100) 4 3.5 (100) 19 8.1 (100) <.001
Chemo-Port 78 11.9 49.7 73 23.7 54.5 0 0.0 0 5 2.1 26.3 <.001
PICC 53 8.1 33.8 37 12.0 27.6 4 3.5 100 12 5.1 63.2 <.001
Hickman catheter 26 4.0 16.6 24 7.8 17.9 0 0.0 0 2 0.9 10.5 <.001

Wound care 341 52.1 (100) 113 36.7 (100) 47 41.6 (100) 181 77.4 (100) <.001
Sore 124 18.9 36.4 51 16.6 45.1 37 32.7 78.7 36 15.4 19.9 <.001
Intestinal ostomyx 48 7.3 14.1 40 13.0 35.4 0 0.0 0 8 3.4 4.4 <.001
Other wound 188 28.7 55.1 30 9.7 26.5 12 10.6 25.5 146 62.4 80.7 <.001

Medication administration 113 17.3 d 96 14.7 d 3 2.7 d 14 6 d <.001
Other needsk 58 8.9 d 26 4.0 d 15 13.3 d 17 7.3 d .17

CIC, clean intermittent catheterization; NG, nasogastric; PCD, percutaneous catheter drainage; PCN, percutaneous nephrostomy; PICC, peripherally inserted central catheter;
PTBD, percutaneous transhepatic biliary drainage; Sub%, percentage of subitem among each medical need category; TPN, total parenchymal nutrition.

*Including 1 oroesophageal tube feeding.
yFisher exact test.
zOther drain included the Jackson Pratt drain (JP drain) and pancreatic tube.
xColostomy, ileostomy, duodenostomy, and duodenojejunostomy.
kOther needs included enema, peritoneal dialysis support, and blood sampling.
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This study aims to investigate the characteristics and medical
needs of patients with serious illness requiring HBMC in Korea. This
study was conducted on patients using hospital-based nurse-led
HBMC when discharged from a tertiary hospital or the emergency
department (ED).
Methods

Study Setting: HBMC in Korea and Study Hospital HBMC Team

Korea has an area of 100,200 km2 and a population of 50million. In
Korea, the NHIS covers all kinds of health care services, and health care
accessibility is high.19 There are no separate insurers by region or
hospital, and the NHIS acts as a single insurer. However, because a
primary care physician is not designated for each patient in the sys-
tem, patients with serious illnesses such as cancer received both
inpatient and outpatient care in a tertiary hospital.

HBMC was provided under the NHIS for 20 years.4 In 2001,
hospital-based nurse-led home care nursing services were first
introduced. In this program, a hospital physician evaluates the
patients’ medical needs at home and registers patients who need
continuous care at home in the services. As per the guidance of the
physician, a nurse with a home care professional nursing license
visits the patient’s home and provides nursing care. Physicians do
not visit house. The home care professional nursing license can be
obtained after completing the master’s course at a graduate
school.17 As the number of homebound older adults increased, the
long-term care insuranceda welfare system for the homebound
older adults that provided regular community-based home nursing
caredwas implemented in 2008. In 2019, the HBPC pilot project, in
which primary physicians visited patients’ homes, was imple-
mented. HBPC targets homebound older adults with chronic dis-
ease such as diabetes and hypertension and provides primary care.4

Despite its 20-year history, HBMC is still not common in Korea and
is in a trial state in several services.

The present studywas conducted in a tertiary acute care hospital in
Seoul with 1700 beds and 550,000 inpatients and 2.2 million out-
patients annually as of 2020. This hospital has operated a nurse-led
HBMC since 2001. The hospital’s HBMC team consists of 5 nurses,
including 1 team leader and 4 visiting nurses, and visits areas within
a 15-km radius of the hospital. The home visit cycle ranges from once a
week to once a month, depending on the needs of the patient. When
a physician registers a patient with the HBMC team, a visiting nurse
visits the patient’s home within a week after discharge. Every
3 months, the physician reevaluates the patient’s condition to deter-
mine whether to retain the HBMC enrollment.
Study Design and Data Source

This cross-sectional observational study analyzed retrospective
medical record review data including the HBMC records for the study
population. The HBMC record was written by the HBMC team nurse
directly interviewing the patient and caregiver at the time of regis-
tration of the HBMC referral.



Fig. 1. Medical needs of home-based medical care patients by disease group. *Other needs included enema, peritoneal dialysis support, and blood sampling.
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Study Population

Among adult patients who were registered with the HBMC team
between January 2011 and December 2020, patients discharged after
hospitalization or ED treatment were included. Outpatient registra-
tions were excluded as they have different characteristics from in-
patients. Pediatric (age <18 years) patients and patients who were
registered with the HBMC team, but did not actually have a home visit,
were also excluded.
Variables

Themain factor of interest was the patient’s disease group. Disease
groups were classified based on their prevalence in HBMC population
in the tertiary hospital where the study was conducted. Patients were
classified into 3 groups using the diagnosis recorded using the Inter-
national Classification of Diseases, Tenth Revision (ICD-10) code in the
hospital record: cancer (C00-96, D329, D469, D477, D480, and D481),
progressive neurologic disorders (NR, G00-99, F01-03, and I61-64),20

and others. In Korea, the C code and part of the D code are defined
as cancer and insurance benefits are provided. SomeD code conditions
are classified as a cancer group.21 Neurologic disorders include de-
mentia (F01-03) and stroke (I61-64) in addition to G codes that
include MND and Parkinson’s disease. All other diseases were classi-
fied as “other.” The list of diseases in “other” is presented in
Supplementary Tables 1 and 2.

We used the following variables from the medical records: (1)
patient demographics [age, sex, and type of medical insurance (NHIS,
Medical Aid, and others)]; (2) hospital referral department; (3) patient
status at HBMC registration [mental status (alert, drowsy, stupor, and
coma), communication (fluent, difficult, and unable), and daily activ-
ities (independent, partially dependent, and dependent)]; (4) main
caregiver (spouse, other family members, paid caregiver, and un-
known); and (5) medical needs at home (feeding support, respiratory
support, urinary system support, drain tube management, central
catheter management, wound care, medication administration, and
others). The patient status at HBMC registration was assessed by an
HBMC team nurse. Medical needs at homewere classified according to
the functional items that needed to be supported or managed by the
HBMC team. Medical devices were classified for similar purposes, and
functional support was classified according to the organ that needs
support. Each need was further divided into the following subitems
according to the patient’s medical devices, education and manage-
ment needs (an item can be checked multiple times): (1) feeding
support (nasogastric tube, gastrostomy, jejunostomy, and total
parenteral nutrition); (2) respiratory support (home ventilator, home
oxygen supply, and tracheostomy tube); (3) urinary system support
(Foley catheter, clean intermittent catheterization, cystostomy, and
urostomy); (4) drain tube management (percutaneous transhepatic
biliary drainage, percutaneous nephrostomy, percutaneous catheter
drainage, and other drains); (5) central catheter management
(Chemo-Port, peripherally inserted central catheter, and Hickman
catheter); and (6) wound care [sore, intestinal ostomy (colostomy,
ileostomy, duodenostomy, and duodenojejunostomy), and other
wounds]. Medication administration means that a nurse visits home
and administers the medication prescribed by the physician in
advance (eg, subcutaneous erythropoietin). All other medical needs at
home were classified as other.

Patients who used HBMC for more than 3 months were defined as
long-term users. We investigated the health care utilization patterns
of long-term users. The number and department of outpatient visits,
number and duration of hospitalization including intensive care unit
admissions, and number of ED visits were investigated for 1 year from
the HBMC registration. If a patient visited the outpatient clinic twice a
day, they were counted twice.
Statistical Analyses

The characteristics and medical needs of HBMC users were
compared according to disease group and duration of HBMC use.
Categorical variables were shown as counts and proportions and
compared using a c2 test and Wilcoxon rank-sum test. Continuous



Table 3
Characteristics and Medical Needs of Home Care Patients by Home Care Duration

Variables Short-Term Care
(�3-mo), n (%)
(n ¼ 457)

Long-Term Care
(>3-mo), n (%)
(n ¼ 198)

P Value

Disease group
Cancer 238 (52.1) 70 (35.4) <.001
Neurologic disease 38 (8.3) 75 (37.9)
Others 181 (39.6) 53 (26.8)

Sex
Male 214 (46.8) 98 (49.5) .53
Female 243 (53.2) 100 (50.5)

Age group
18-64 184 (40.3) 66 (33.3) .12
65-80 190 (41.6) 84 (42.4)
�81 83 (18.2) 48 (24.2)
Median (IQR) 69 (57-78) 71 (59-80) .97*

Medical insurance
NHIS 441 (96.5) 188 (94.9) .62
Medical Aid 12 (2.6) 8 (4.0)
Othersy 4 (0.9) 2 (1.0)

Referral department
IM 214 (46.8) 94 (47.5) <.001
OS 135 (29.5) 15 (7.6)
GS 27 (5.9) 14 (7.1)
NR 18 (3.9) 40 (20.2)
RH 7 (1.5) 11 (5.6)
Other surgeryz 40 (8.8) 16 (8.1)
Other medicalx 16 (3.5) 8 (4.0)

Mental status
Alert 428 (93.7) 187 (94.4) .63
Drowsy 16 (3.5) 6 (3.0)
Stupor 7 (1.5) 1 (0.5)
Coma 6 (1.3) 4 (2.0)

Communication
Fluent 370 (81.0) 123 (62.1) <.001
Difficult 73 (16.0) 55 (27.8)
Unable 14 (3.1) 20 (10.1)

Daily activities
Independent 107 (23.4) 32 (16.2) <.001
Partially dependent 219 (47.9) 69 (34.8)
Dependent 131 (28.7) 97 (49.0)

Main caregiver
(multiple choice)

Spouse 171 (37.4) 79 (39.9) .55
Other family member 128 (28.0) 57 (28.8) .84
Paid caregiver 34 (7.4) 36 (18.2) <.001
Unknown 129 (28.2) 31 (15.7) <.001

NHIS, National Health Insurance Service; IM, internal medicine; OS, orthopedic
surgery; NR, neurology; GS, general surgery; RH, rehabilitation.

*Wilcoxon rank sum.
yOthers include non-insured and car accident insurance.
zOther surgeries included thoracic surgery, neurosurgery, gynecology, urology,

and otolaryngology.
xOther medical services included emergency departments, dermatology, and

pediatrics.
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variables were shown as medians and interquartile ranges and
compared using a Kruskal-Wallis test. The distribution of disease
groups and the duration of HBMC use by the medical needs were
expressed as a graph, the sum totaled 100%.

All statistical analyses were conducted using SAS software (version
9.4; SAS Institute Inc). P values were based on a 2-sided significance
level of 0.05.

Ethics Statement

This study complied with the Declaration of Helsinki, the protocol
of the study was approved by the institutional review boards of the
study institution, and the need for informed consent was waived (IRB
no. H-2104-158-1213).
Results

Study Population

Among the 2031 HBMC teams registered patients between 2011
and 2020, a total of 655 patients used the HBMC service after being
discharged for the first time was included. Pediatric patients (n ¼ 72),
previous users (n¼ 259), patients referred from outpatient clinics (n¼
963), and nonusers after registration (n ¼ 82) were excluded.

Characteristics and Functional Needs of HBMC Users by Disease
Group

Of the total HBMC users, 52.4% were women, the median (inter-
quartile range) age was 70 (age range 58-79) years old, and 3.1% were
Medical Aid. In total, 47.0% (308) were cancer patients, and 17.3% (113)
had neurologic disorders, such asMND, Parkinson’s disease, dementia,
and stroke (Supplementary Table 1). There were many orthopedic
patients in the other group (Supplementary Table 2). NR patients were
more male (cancer 53.6% and NR 56.6%, P < .001) and they were older
than cancer patients [median (interquartile range) age: cancer,
69 years (57-76); NR, 73 years (61-84), P ¼ .002].

Of the cancer patients, 82.5% were fluent in communication; 43.8%
were partially dependent and 26.6% were completely dependent on
caregivers for performing their daily activities. Of the NR patients,
52.2% had communication difficulties and 16.8% were unable to
communicate. In addition, 15.9% were partially dependent and 80.5%
were completely dependent on others for daily activities. With regard
to main caregivers, spouses were the most common in both groups
(cancer, 46.8%; NR, 39.8%), and paid caregivers were more common in
NR patients than cancer patients (cancer, 5.8%; NR, 26.5%) (P < .001;
Table 1).

Medical Needs of HBMC User by Disease Group

Of all HBMC users, 52.1% needed wound care, followed by feeding
support (36.3%), central catheter management (24.0%), and respira-
tory support (19.5%). The most common medical needs of the cancer
patients were central catheter management (43.5%), wound care
(36.7%), feeding support (35.1%), and medication administration
(31.2%). The most common medical needs of the NR patients were as
follows: feeding support (80.5%), respiratory support (43.4%), and
wound care (41.6%) (Table 2). For drain tube management, central
catheter management, and medication administration (88.3%, 85.4%,
and 85.0%, respectively), more than 80% of the users were cancer
patients. For respiratory support and feeding support (38.3% and
38.2%, respectively), nearly 40% were NR patients (Figure 1).

Characteristics, Medical Needs, and Health Care Utilization of Long-
Term HBMC Users

Of the total patients, 30.2% (179) had used HBMC for more than
3 months, and 22.7% of cancer patients and 66.4% of NR patients were
long-term users. Long-term users had more communication diffi-
culties than short-term users (difficult short-term, 16.0%, vs difficult
long-term, 27.8%; unable short-term, 3.1%, vs unable long-term, 10.1%)
and were more dependent on daily activities (short-term, 28.7%, vs
long-term, 49.0%). (Table 3).

Patients who required respiratory support (59.4%), feeding support
(48.7%), and urinary system support (34.6%) were likely to be long-
term users. There was a smaller proportion of long-term users
among patients requiring drain tube management (15.6%) and wound
care (23.2%) (Figure 2).

One hundred percent of long-term users visited the outpatient
clinic more than once within 1 year of HBMC registration. Of these,



Fig. 2. Medical needs of home-based medical care patients by home care duration. *Other needs included enema, peritoneal dialysis support, and blood sampling.
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66.5% had 1 or more hospitalizations and 17.9% were admitted to the
intensive care unit. A total of 67.6% of the patients visited the ED at
least oncewithin 1 year of HBMC registration. For cancer, 85.2% visited
the outpatient clinic and 77.0% visited the ED. For neurologic disor-
ders, 53.6% were hospitalized and 63.8% visited the ED
(Supplementary Table 3).

Discussion

Half of the patients who used hospital-based nurse-led HBMC
services after discharge from the tertiary acute care hospital were
cancer patients. Approximately 80% of HBMC users are dependent on
caregivers to accomplish their daily activities. In particular, 80% of
patients with neurologic disorder were dependent on daily activities.
The most common medical needs of cancer patients requiring HBMC
after discharge were central catheter management, wound care,
feeding support, and drain tube management. The most common
medical needs of patients with neurologic disorders were feeding
support, respiratory support, and wound care. One-third of service
users used HBMC for more than 3 months, and there were more long-
term users with neurologic disorders than cancer patients. Patients
requiring respiratory support, feeding support, and urinary system
support were more likely to use HBMC for a long time.

This is the first study to investigate the characteristics of patients
receiving hospital-based HBMC at a tertiary hospital in Korea. Previ-
ous studies on the HBMC were mainly conducted in United States and
Japan.22e24 When incurable cancer patients received home care, the
quality of life was improved and readmission was reduced.25 In Japan,
which provides home care centering on visiting nurse service stations
rather than hospitals, mainly circulatory system patients received
service, and cancer patients were fewer.24 There have been not many
studies onwhat kind of service is needed at homewhen patients with
serious illness become homebound. The strength of this study is that it
investigated the actual medical needs of patients who were dis-
charged from a tertiary hospital and wished to stay at home. In this
study, many cancer patients used HBMC after discharge. In a 2006
study using nationwide health insurance data, stroke and hyperten-
sionwere themost common diseases among hospital-based nurse-led
HBMC users.16 Homebound patients due to the sequela of stroke or
other chronic disease are generally the targets of HBPC.7 In a follow-up
study that looked at the change in disease group in 2007-2012, hy-
pertension was the most common diagnosis in 2007-2010, but from
2011, gastric cancer was the most common and more common than
cardiovascular diseases.26 This is similar to the finding of this study
that cancer was most common in the HBMC users. This may be related
to the increased cancer prevalence in Korea.27 It is also related to the
fact that this study was conducted with patients discharged from
tertiary hospital, mainly treating severe illnesses. Usually, studies on
HBMC mainly focused on primary care provided by HBPC.28 However,
patients with serious illness such as cancer, MND, and Parkinson’s
disease, which are mainly treated in tertiary hospitals, also need
HBMC. As the survival rate of severe illness increases and the preva-
lence increases, their need for HBMC will also increase. It is necessary
to establish HBMC services for severe illness.

Homebound cancer patients discharged from a tertiary hospital
needed a central line and various drain tube management. The HBMC
of cancer patients so far has focused on end-of-life care, but patients
who do not finish treatment also have a need for HBMC.29 With the
development of cancer treatment technologies, treatment for cancer is
prolonged and there are patients with limited mobility during the
treatment.30 The patients with progressive neurologic disorders had a
great need for functional support essential for life as disease pro-
gresses. Of the neurologic condition patients, 80% were totally
dependent, 80% required feeding support, and 40% required respira-
tory support. The severity is much higher than that of the known
homebound population.3 A previous study defined pediatric patients
who need life-sustaining support as technology-dependent children
and reported that they need hospital-based comprehensive HBMC.31

In Korea, although health care accessibility is high, advance care
planning was first officially implemented in 2018 and is still in the
introduction stage.32 In patients with neurologic disorder, advance
care planning is not generalized, and there is a culture of filial piety
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that provides all possible medical treatments to parents. As a result,
homebound patients with advanced neurologic conditions frequently
get an intensive care such as tube feeding or tracheostomy.33,34 They
become technology-dependent adults who need support for vital
functioning like technology-dependent children.31 These patients
were more likely to use HBMC for a long time. This reflects the char-
acteristics of neurologic disorders who continue to deteriorate and
usually do not recover.15 Unlike cancer patients who have a short
period of decline, the neurologic condition patients have a longer
period of decline or prolonged dwindling, so they used HBMC for a
long period during the period of decreased function.14,15 It is time to
think about how to provide HBMC to homebound patients with severe
illness according to the characteristics of the disease group.

This study examined health care service utilization, other than
HBMC, of the HBMC long-term user. In Korea, although the NHIS was
implemented, the primary care that coordinated treatment is weak
and specialist care is common.35 As a result, HBMC long-term users
frequently used outpatient clinics even though they were home-
bound. Approximately 70% of long-term users visited the ED within
1 year of HBMC registration. Although the important functions of
HBMC are care coordination and management, it might be a result of
these functions not working well.1 Comprehensive HBMC service
planning for homebound patients with serious illnesses is needed.

It is expected that the homebound patients living for a long time
with severe illness will increase in an aging society. Previously, it was
common for such patients to be hospitalized in long-term care hos-
pitals to received medical care after acute care. However, these days,
many patients want to live at their own homes for the rest of their
lives even with severe illness.1,36 This study primarily showed that
patients with serious illness also wished to stay at home even in
totally dependent situations and investigated their medical needs at
home. As medical technology advanced and the population is aging
worldwide, technology-dependent adult patients will increase as well
as technology-dependent children.37 Further in-depth study is needed
regarding care needs and qualitative analysis. This study provides
basic data for the development of HBMC for homebound patients with
serious illnesses.

This study has several limitations. First, as this was a single-center
study, it is difficult to generalize the results to the total number of
homebound patients. However, because this study was conducted at a
tertiary hospital that treats cancer and severe neurologic disorders, it
may be an appropriate population to investigate the HBMC needs of
patients with serious illnesses. Second, as a retrospective medical
record review study, we did not investigate health care utilization
other than the study hospital. If visits to other institutions are
included, health care utilization of long-term HBMC users could be
evaluated on a larger scale. Third, this study was conducted in Korea,
where the implementation of NHIS and advance care planning is in an
introductory stage. Because the HBMC is a component of the total
health care system, patient characteristics and needs will vary from
one country to another. This study showed the need for HBMC in a
system where universal health coverage is implemented and a med-
ical culture that provides many treatments to patients with serious
illness. Countries with a different HBMC population and culture might
have different characteristics and needs.

Conclusion and Implications

Half of the patients who needed HBMC when discharged from the
tertiary hospital were cancer patients, and theymainly needed central
catheter management. Patients who needed HBMC for more than
3 months were mainly those with neurologic disorders, and they
needed feeding and respiratory support. Patients with serious ill-
nesses, such as cancer and progressive neurologic disorders, had
diverse medical needs after being discharged from acute care
hospitals. Further studies are needed to design HBMCs for patients
with serious illness.
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Supplementary Table 1
Disease Distribution of Progressive Neurologic Disorder Group of Home-based Medical Care

Category N (%) ICD-10 code

Parkinson’s disease 30 (26.5) G20
Motor neuron disease 20 (17.7) G122
Dementia 20 (17.7) F00, F01, F03, G30
Stroke 14 (12.4) I61, I63, I64
Epilepsy 7 (6.2) G40, G41
Multiple system atrophy 4 (3.5) G232
Others* 18 (15.9) G119, G711, G934, G048, G131, G238, G253, G320, G618, G710, G800, G913, G951, G992
Total 113 (100.0)

ICD-10, International Classification of Diseases, Tenth Revision.
*Others: Hereditary ataxia (G119), Myotonic disorders (G711), Encephalopathy, unspecified (G934), Other encephalitis, myelitis and encephalomyelitis (G048), Other

systemic atrophy primarily affecting central nervous system in neoplastic disease (G131), Other specified degenerative diseases of basal ganglia (G238), Myoclonus (G253),
Subacute combined degeneration of spinal cord in diseases classified elsewhere (G320), Other inflammatory polyneuropathies (G618), Muscular dystrophy (G710), Spastic
cerebral palsy, unspecified (G8009), Post-traumatic hydrocephalus, unspecified (G913), Vascular myelopathies (G951), and Myelopathy in diseases classified elsewhere
(G992).

Supplementary Table 2
Disease Distribution of Other Group of Home-Based Medical Care

Category N (%) ICD-10 code

Bone and muscular disease 145 (60.9) S72, M16, M13, T84, M17, M19, S82, M86, M87, M20, M96, M05, M46, M67, S32, Z47, I70, M00, M06, M08, M84, Q65,
S42, S83, T85

COPD/respiratory disease 40 (16.8) J44, Z94, A31, J47, B90, J18, J96, U07, A15, J39, J85, J94
Gastrointestinal disease 18 (7.6) I26, K56, J84, K55, K63, K74, K81, K50, K51, K80
Kidney problem 13 (5.5) I21, I27, I05, I20, I23, I33
Heart problem 9 (3.8) N18, N39, N10, I71
Others* 13 (5.5) M349, L89, B948, E050, E240, E888, M329, M348, M351
Total 238 (100.0)

COPD, chronic obstructive pulmonary disease; ICD-10, International Classification of Diseases, Tenth Revision.
*Others: Systemic sclerosis, unspecified (M349), Decubitus ulcer and pressure area (L89), Sequelae of other specified infectious and parasitic diseases (B948), Thyrotoxicosis

with diffuse goiter (E050), Pituitary-dependent Cushing’s disease (E240), Other specified metabolic disorders (E888), Systemic lupus erythematosus, unspecified (M329),
Other forms of systemic sclerosis (M348), and Other overlap syndromes (M351).
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Supplementary Table 3
The Pattern of Health Care Service Utilization of Long-Term Home-Based Medical Care Patients of 2011-2019* for 1 Year

Variables Total (N ¼ 179) Cancer (n ¼ 61) Neurologic Disease (n ¼ 69) Other (n ¼ 49) P Value

OPD visit
Number of patients visiting OPD, n (%) 179 (100.0) 61 (100.0) 69 (100.0) 49 (100.0) d

Number of departments per 1 patient 6 (4-9) 8 (6-10) 4 (3-6) 6 (3-8) <.001y

Number of visits per 1 patient 56 (34-88) 79 (48-118) 44 (28-67) 45 (28-75) <.001y

Admission (ward and ICU)
Number of patients admitted, n (%) 119 (66.5) 52 (85.2) 37 (53.6) 30 (61.2) <.001
Number of admissions per 1 patient 2 (1-3) 3 (2-5) 1 (1-2) 2 (1-3) <.001y

Duration of admission per 1 patient, d 19 (9-47) 25 (11-80) 17 (8-41) 16 (11-32) .34y

Number of patients ICU cared, n (%) 32 (17.9) 9 (14.8) 12 (17.4) 11 (22.4) .57
Number of ICU care events 1 (1-1) 1 (1-1) 1 (1-1) 1 (1-2) .43y

Duration of ICU care per 1 patient, d 4.5 (2-11) 5 (1-7) 6 (2.5-15) 4 (2-17) .75y

ED visit
Number of patients visiting ED, n (%) 121 (67.6) 47 (77.0) 44 (63.8) 30 (61.2) .15y

Number of visits per 1 patient 2 (1-3) 2 (1-3) 2 (1-3) 2 (1-4) .54y

ED, emergency department; ICU, intensive care unit; OPD, outpatient department.
Unless otherwise noted, values are median (interquartile range).

*Enrolled for home care from 2011 to 2019 (not 2020).
yKruskal-Wallis test.
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