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INTRODUCTION

1. General and specific background

The accessibility of medical facilities affects both the comfort
of cancer patients and their survival [1,2]. The availability of
medical resources for receiving care in close proximity to one’
s home is an important variable that influences the treatment
of cancer patients, behavioral changes, and treatment compli—
ance [3]. Therefore, accessibility is an important determinant
of treatment outcomes as well as the financial condition of
individual cancer patients, and insufficient accessibility is as—
sociated with cancer mortality in rural areas [4-6].

In South Korea (hereafter, Korea), 94% of cancer patients,
including 62% of patients who receive high—level treatment,
are treated at general hospitals or other large facilities [7].
Since large—scale medical facilities tend to be concentrated in
metropolitan areas, patients who live in rural areas experience
a larger burden due to non—medical costs such as transpor—
tation and are more vulnerable to emergency situations than
urban dwellers. This can lead to decreases in the quality of
life and survival time among patients [8]. The continuum of
care over the trajectory of a cancer case can be accomplished
by providing coordinated care and home telehealth services,
which in turn would contribute to improving patients’ quality
of life [9].

In Korea, public health centers (PHCs) and their subordi-
nate bodies, public health units (PHUs), were established in
1962 in order to create a health care network and promote
public health when the Health Center Act was revised and
implemented. As of 2018, 254 public health centers and 1,338
public health units are in operation in Korea, covering all rural
areas. In 2004, the Ministry of Health and Welfare established
12 regional cancer centers (RCCs) across each of the munici—
palities of Seoul to improve accessibility and reduce patients’
socio—economic burden by increasing the concentration of

health centers in the city.

2. Debate over the issue

Since 2018, the government has promoted a community care
plan, which is a system that integrates and links the health and

welfare systems, thereby enabling people with difficulties dur—
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ing independent daily life due to illness and aging to remain
living in their home and receive care. The health management
system must be strengthened through seamless collaboration
between medical institutions and local governments in order
to deliver effective community care [10]. Despite the principles
for successful community care proposed by the Korean Medi-
cal Association and the pan—government policy drive [11],
there is not yet a realistic domestic model targeted to cancer
patients. In a previous study in which we attempted to exam—
ine the possibility of collaborative care service between RCCs
and PHCs, the results revealed only the limitations to imple—
menting such a model in Korea [12].

The Care Project was started in February 2019 by the Na-
tional Cancer Center with the aim of improving care services
for cancer patients in rural areas, who tend to be a relatively
vulnerable population in terms of health outcomes. In particu—
lar, the Care Project primarily aimed to improve the quality of
physical and mental care for cancer patients in rural areas and

reduce their economic and social burden.

3. Specific purpose of this study

As part of the Care Project, an RCC and PHC collaborated
on the basis of previous research to establish a care safety
network, which could be referred to as a community care
network, for rural cancer patients. The aim of this study was
to examine the feasibility of a community cancer care model
using a combined RCC-PHC and to report the provisional

results of such a model.

METHODS

1. Characteristics of organization and partnership

In this study, a care model was designed for cancer patients
on a collaborative basis by the Gyeongnam RCC in Jinju and
a PHC in Geochang County. The Red Cross Hospital in Geo—
chang County, which is affiliated with the Korean Red Cross,
also participated in this project.

Both Jinju and Geochang County are located in the western
part of the Korean province of Gyeongnam. The population
of west Gyeongnam is 740,000 people, which comprises only

24% of the total population of Gyeongnam; however, it oc—
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cupies 57% of the total area of Gyeongnam, and its population
centers are relatively more scattered than around Gyeong—
nam’s larger cities. In addition, elderly people aged 70 or older
comprise 33% of the population of west Gyeongnam, which is
higher than the national average of 11% [13].

Founded in 2007, the Gyeongnam RCC conducts cancer
treatment, hospice services, and survivorship programs for
cancer patients who reside in west Gyeongnam. The PHC in
Geochang County is a public institution with 11 PHUs and
is responsible for administering various public health services
such as home—based cancer care.

The cancer care services provided by RCCs and PHCs com-
plement each other in terms of accessibility, the ability to link
local welfare resources, and the presence of professional medi—
cal personnel and facilities. Two main entities, the Gyeongnam
RCC and the PHC in Geochang County, formally agreed to
collaborate on a project to improve the health outcomes of
cancer patients at home beginning in January 2019 [14].

The program was conducted for patients who resided in
Geochang County and were diagnosed with cancer according
to their PHC registration information. A health care worker
from the PHC visited each of the subjects to explain the pur—

pose of the study and obtained informed consent.

2. Unmet needs

The unmet needs of enrolled patients were identified on an
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ad hoc basis and surveyed, and they included housekeeping
help, transportation support, economic burden, psychologi—
cal and physical strain, medical counseling and calls with staff,
educational programs, reducing the number of hospital visits,
and hopes for a nearby hospital offering cancer treatment. The
subjects’ unmet needs were measured using a 5-point Likert

scale ranging from 0 (no need) to 4 (very high need).

3. Measurement of the effect of the linked model

To measure the severity of emergency situations for when
referring patients to counseling by the Gyeongnam RCC, the
Korean Triage and Acuity Scales (KTAS) was used, which re-
cords 5 levels of severity (level 1=resuscitation, level 2=emer—
gency, level 3=urgent, level 4=less urgent, level 5=not urgent).
Patient satisfaction was also assessed for patients who received
linked services using a 5—point Likert scale (1=not at all help—
ful, 2=slightly helpful, 3=neutral, 4=moderately helpful, and
5=very helpful). The survey was administered over the tele—
phone by a staff member at the Gyeongnam RCC 1 to 3 days

after the consultation.

4. Implementation of the care program

Baseline data collection included demographic information
such as socioeconomic status (household type, demographic
characteristics, marital status, caregiver status, and medical in—

surance status), primary cancer, stage, main treatment hospital,
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patient’s condition

Figure 1. Schematic diagram of care system
between regional cancer center and public
health center.
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and other unmet needs. Patients who required welfare services
such as housekeeping, bathing, or transportation assistance
were linked to social workers at the county office to receive
support.

The role of the PHC was to register cancer patients, conduct
an initial evaluation, and routinely monitor patients during
home visits, while the role of the Gyeongnam RCC was to de-
velop a collaboration system, provide education on cancer care
for nurses at PHCs, conduct case counseling, and make medi-
cal decisions when necessary. The Red Cross Hospital in Geo—
chang County served as the facilitator, conducting laboratory
tests and imaging workups and undertaking other supportive
measures when needed by patients (Figure 1). When nurses at
the PHC observed significant abnormalities in patients during
home visits and requested a consultation by the Gyeongnam
RCC, the medical oncologist at the Gyeongnam RCC made
a medical decision on the issue and also coordinated the pa—
tient’s referral as the team leader. The Gyeongnam RCC-PHC
partnership model was revised and supplemented throughout
based on regular feedback meetings with stakeholders from the
PHC and Gyeongnam RCC,

5. Ethical consideration and data analysis

The partnership model was conducted prospectively as part
of the Care Project, and the data were analyzed retrospectively.
The study was reviewed and approved by the Institutional Re—
view Board of Gyeongsang National University Hospital Col-
lege of Medicine (approval No. 2020-10-024-001).

Descriptive statistics were summarized as demographics and

categorical variables of cancer characteristics.

RESULTS

1. Implementation of the model

The nurses from the PHC were required to visit patients’
homes at least once per month for evaluations. However, more
frequent visits were permitted depending on a patient’s condi~
tion. A smartphone application was developed to facilitate
patient consultations between the Gyeongnam RCC and the
PHC (Figure 2). After obtaining informed consent from pa-

tients, nurses from the PHC entered information into the app
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« Evaluation sheet

Q. How much did you eat yesterday?

(Answer no. 4 is subject o consultation requests)

@ 1.1 had no problem with the amount of meals

2.1ate moderately

3.1ate a litte

Next page

Figure 2. Screen shot of the cancer patient care service app.

after every visit on the condition of patients, including their
vital signs and the severity of their symptoms. Symptoms in—
cluded the patient’s sense of well-being, constipation/diar—
rhea, frequency of meals, and sleep patterns, all of which were
evaluated using a 4-point Likert scale (data not presented
herein). An emergency message was automatically sent to the
Gyeongnam RCC via the app to request a patient consultation
when the patient had a body temperature of >38.0°C, had a
pulse rate of 2100 beats/minute, had a systolic blood pressure
of £90 mmHg, or were given a 4 out of 4 rating on the Likert
scale for his or her sense of well-being, constipation/diarrhea,
frequency of meals, or amount of sleep. The coordinator at the
Gyeongnam RCC made a call to visiting nurses from the PHC
to confirm that counseling was needed and then connected
them with the medical oncologist at the Gyeongnam RCC for
advice.

In addition to the emergency system, recurring video meet—
ings (called online rounds) were conducted every 2 weeks be-
tween health care professionals from the PHC and the medical
oncologist from the Gyeongnam RCC to discuss individual
patients’ cases. Based on the discussion of the case, the medi-
cal oncologist from the Gyeongnam RCC sometimes examined
the patient’s condition by conducting a home visit. Parallel to
the video conference, the Gyeongnam RCC conducted an ed-
ucation program for health care workers from the PHC about
control of cancer symptoms and emergency care. We also de-

veloped counseling protocols for nurses at the PHC about 27
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common cancer—related symptoms (Supplement 1).

As the first task of the consultation protocol, a list of com-
mon symptoms eligible for counseling and other related ma-
terials were created independently by 3 medical oncologists
(K.J.H, G.S.I, L.G.W.). The contents were revised until a
consensus was reached between the doctors. Communication
between the physicians at the Gyeongnam RCC and the Red

Cross Hospital was facilitated via phone calls and chatting.

2. Patient characteristics

A total of 177 patients were enrolled from February 2019 to
February 2020 (Table 1). In total, 84% of patients were over
60 years old, including 21% of subjects who were over 80
years old. Furthermore, 12% of patients received Medical Aid,
while 87% received coverage from National Health Insurance.
In addition, 24% of the subjects lived in single-person house—
holds. The most common cancer was gastrointestinal cancer
(33%), followed by hepatobiliary tumors (15%) and lung can—
cer (15%). Moreover, 27% of patients were unaware of their
cancer stage. Most patients were diagnosed within the previous
3 years, and most received active cancer treatment at hospitals

concentrated in Daegu and Seoul (Table 2).

Table 1. Demographics (N=177).

Factors n (%)

Sex

Male 104 (59)

Female 73 (41)
Age

>30t0 <60 29 (16)

>60 44.(25)

>70 67 (38)

>80 37(21)
Health insurance status

Medical aidrecipient 13(7)

Second-lowest income bracket 9(5)

National Health Insurance 153 (87)

Unknown 2(1)
Marital status

Married 134 (76)

Unmarried 40(22)

Unknown 3(2)
Caregiver status

None 43 (24)

Spouse 110 (62)

Other family member 24.(14)

JHPC

3. Symptoms caused by cancer and unmet needs

A total of 141 out of 177 patients complained of cancer— or
treatment—related symptoms following their cancer diagnosis,
with 54 patients citing one symptom, 46 citing two symptoms,
and 39 citing three symptoms. Frequent physical symptoms
included fatigue (70%), insomnia (51%), pain (31%), and de-
pression (30%). In total, 76% of the patients lived with family
members, and 90% responded that they had someone to take
care of them when they were sick.

The most common unmet need among the patients was a
nearby cancer treatment hospital. Of the 177 patients enrolled,

95 (54%) answered that they hoped highly for a nearby cancer

Table 2. Cancer-related Characteristics (N=177).

Category n (%)
Primary cancer
Gastrointestinal 58(33)
Hepatobiliary 27 (15)
Lung 26(15)
Genitourinary and gynecologic 22(12)
Breast 20(11)
Head and neck 9(5)
Others 15(8)
Stage
| 48 (27)
[ 27(15)
Il 35(20)
% 19011)
Unknown 48 (27)
Duration of disease (yr)
<1 65 (37)
1~2 20(11)
2~3 42 (24)
>3 28(16)
Unknown 21(10)
Distance to the main treatment hospital
City 1 hour away (Daegu) 77 (44)
City 1 hour away (Seoul) 72 (41)
City 2 hours away (Busan) 15(8)
City 1 hour away (Jinju) 8(5)
Others 5()
Cancer treatment
Operation alone 70(39)
Chemotherapy and operation 26 (15)
Chemotherapy alone 25(14)
Chemotherapy, radiotherapy operation 19(11)
Radiotherapy alone 8(5)
Others 29(16)
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treatment hospital, and 51 (29%) said they hoped very highly.
The next most common unmet need was a decrease in the
number of required visits to treatment hospitals. A total of 130
patients (73%) highly or very highly hoped for fewer hospital
visits. The next most common unmet needs were education

related to cancer and counseling calls (Figure 3).

4. Evaluation of the partnership model

The medical oncologist from the Gyeongnam RCC conduct-
ed 51 home visits (29% of the 177 patients) to further assess
patients’ condition.

The PHC submitted a total of 85 counseling requests. Of
them, 44 cases (52%) received a KTAS rating of 5, 30 cases
received a KTAS rating of 4 (35%), 9 received a KTAS rating
of 3 (11%), and 2 received a KTAS rating of 2 (2%).

Hospital visits were recommended for 35 patients (41%), of
whom 26 (74%) went to the Red Cross Hospital in Geochang
County (the nearby public hospital) and 9 (26%) went to the

Gyeongnam RCC. In the service satisfaction survey, 44 subjects

Housekeeping help
Support for transportation

Safety Care Network in Rural Area

(52%) answered that the program was moderately helpful, and
28 (33%) answered that it was very helpful, indicating that the
majority of patients were satisfied with the Gyeongnam RCC-
PHC partnership program. Only 4 (5%) and 9 (10%) subjects,
respectively, responded that the program was slightly helpful
or not at all helpful.

5. Representative cases

Two representative cases that demonstrate the purpose of
the partnership model are discussed in this section (Figure 4).
Sudden short—term memory loss and difficulty with speech
were observed in an 81-year—old female patient with a history
of hematologic malignancy during a routine home visit by a
nurse from the PHC. She lived alone, and the nurse requested
counseling without citing any particular disease since the
symptoms were minor. It was then urgently recommended that
the patient be transferred to a large hospital for workup and
treatment with a suspected cerebral stroke or brain metastasis.

She was diagnosed with cerebral infarction and received treat—

[ Total
[ Very highly need
Il Highly need

Economic burden

Psychological strain

Counseling medical staff

Physical strain

Counseling call

Educational booklet or program

Reducing hospital visits

Hope for nearby cancer treatment hospital

i

o4
-
o
N
o
w
o
IS
o

Figure 3. Unmet needs of patients.

Enrollment of a patient with chronic myeloid leukemia (F/81)

Enroliment of a patient with hypopharyngeal cancer undergoing
chemotherapy (M/64)

v

!

Found sudden development of recent memory loss and difficulty
with a speech in the regular monitoring visit of the nurse in PHC

Sudden development of fever and call to nurse in PHC

!

!

Consultation with RCC and recommendation for a immediate
hospital visit with cardiovascular center visit under suspicion
of stroke or brain metastasis

Consultation with RCC and recommendation for immediately
recommended to visit regional Red Cross Hospital

v

v

Diagnosis of cerebral infarction and treatment within the golden hour

Diagnosis of neutropenic fever from pneumonia and transfer to
a larger center (i.e. the RCC) for successful treatment

Figure 4. Summary of representative cases demonstrating collaborative care service. PHC: public health center, RCC: regional cancer center.
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Table 3. Cancer Community Care Model.

FiFt author Subject Country Setting Flow of cooperative service Stage of model
ref no.] implementation
Kim [16] Terminal cancer ~ SouthKorea  Urban Community care center<public health center Execution stage
Hojjat-Assari [17] ~ Terminal cancer ~ Iran Urban Comprehensive health center«health base<*home care centers  Development stage
Bull [18] Life-limiting lness ~ United states  Urbanand rural  Hospital«care facility<>clinic Execution stage
Russell [19] Cancersurvivor  Australia Urbanandrural  Hospital-based oncology service—community-based health service  Development stage
Our study Allstagesof cancer  Korea Rural Tertiary cancer center«public health center Execution stage

ment within the golden hour. In another case, a 64-year—old
patient undergoing chemotherapy for hypopharyngeal cancer
was observed. A consultation was requested after he sud-
denly developed a fever. The patient’s body temperature was
38.3C, and his pulse rate was 110 beats per minute. A visit
to the Red Cross Hospital was immediately recommended for
workup. The doctor at the hospital was given a brief explana—
tion of the situation before the patient’s visit so that the patient
could undergo the appropriate corresponding examination.
He was diagnosed with right lower lobe pneumonia with an
absolute neutrophil count of 240 cells/ L and oxygen satu—
ration of 89%. He was transferred to the emergency room
at the Gyeongnam RCC. He fully recovered after 2 weeks of
taking antibiotics and receiving other supportive measures.
These cases demonstrate the usefulness and practicability of an
RCC-PHC partnership model for socioeconomically vulnera—
ble cancer patients in rural areas. There were many other sub—
jects whose symptoms were treated at the nearby Red Cross

Hospital.

DISCUSSION

Community care is an important global trend in today’s
rapidly aging society. In order to achieve effective community
care, a variety of models should be developed which consider
patients’ illnesses, residential environments, and available sup—
port resources in their communities. The aim of this study was
to establish the first practical community care model in which
an RCC and PHC collaborated to provide treatment for cancer
patients living in rural areas. This model has the advantage of
supporting patients during the entire trajectory of their cancer
treatment by implementing an RCC-PHC safety network to
help with the early detection of medical problems and resolve

minor problems using regional medical resources.

232 http://www,e-jhpc.org

Kim et al. examined a community—based palliative care
model for advanced cancer patients living in urban areas [15].
The model was a nursing care— and PHC—based palliative care
program. The model first established a palliative care center
for terminal cancer patients under the leadership of a PHC in
the city, and care services were then provided by nurses during
home visits. Although the program’s use of community health
care resources to provide support to patients is similar to our
program, there are several essential differences between the
models. First, our network program included an RCC, a local
Red Cross Hospital, and a PHC, while the model in the study
by Kim et al. included a PHC and a nursing college. The net—
working consultation program in our study was designed so
that each entity shared a role and organically complemented
the other entities in order to provide timely medical services to
cancer patients.

Second, while patients were limited to urban-dwelling ter—
minal cancer patients in the model by Kim et al., all rural-
dwelling cancer patients were eligible for participation in our
model. Lastly, we incorporated information and communica—
tion technology in our model including online tools and an
application for symptom screening to facilitate communication
between health care personnel. Such tools were successfully
incorporated into our model.

Community care models for cancer patients have also been
attempted in other countries (Table 3). However, those stud-
ies differ from one another with regard to their collaboration
partners and target subjects depending on the various medical
systems and available resources of each country.

Our study showed that a linked RCC-PHC model could
enhance the social safety net in terms of addressing the emer—
gency situations of cancer patients who live in rural areas
where there tend to be relatively insufficient medical resources.

Our study is meaningful in that it outlined the first practical
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model for community care of cancer patients in rural areas,
which is currently a high—priority national policy task. It is
possible in the future to expand the scope of the program to
make it an additional collaborative safety network system for
other chronic illnesses including cardiovascular disease and
heart failure in rural areas. Regional centers for serious illness—
es including respiratory centers, cardiovascular centers, and
joint centers have been established in Korea. Expansion of our
model to those centers could help mitigate health inequalities
caused by accessibility issues.

Our model has another advantage since it not only improves
cancer patient care but also can be expanded to include a
cancer survivorship program. As of now, there are 12 cancer
survivorship centers in Korea, but all of them are located in
large cities. Accessibility is essential, however, given the nature
of the survivorship program, and many cancer patients who
live in rural areas are currently unable to take advantage of
such services. Based on trust and our experiences with mutual
cooperation thus far, we are attempting to implement cancer
survivorship programs at regional cancer centers in rural areas
through the dynamic division of roles [16].

Although the government has deployed nurses in each town-
ship area for community care, their unique role as medical
personnel is still uncertain. If these nurses are involved in an
RCC-PHC partnership model and play a role in caring for
cancer patients, the quality of community care could be im-
proved. Another advantage of our model is that it does not
require additional investment in social resources for commu-—
nity care since it simply requires cooperation between existing
medical personnel and systems rather than new investment.

Despite these several advantages, this network model still
has some limitations. First, the government welfare system
does not always have enough resources available to care for
all patients with cancer. Despite the necessity of social welfare
support for patients to be able to receive treatment at home,
the current level of resources is far from enough. For example,
even though many patients require transportation assistance to
travel to and from hospitals, transportation assistance is rarely
available. Since the national social welfare system is based on
income, patients who are not eligible for Medical Aid cannot
receive such social welfare services. Second, there is a shortage

of medical personnel who can participate in this project. To
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implement this community care model, PHCs need to change
their goals from existing preventive and health promotion ac—
tivities to caring for patients with serious illnesses. In order to
achieve this shift in the role of PHCs, efforts to adjust incen—
tives and work assessment areas should be made at the na-
tional or central department level, such as within the Ministry
of Health and Welfare, rather than the local government level,
such as city or county governments. The third limitation is
that limited access to medical information makes it difficult for
careful decision—making when it comes to patients’ medical
needs. Since such a program depends on the medical history of
patients to understand their condition, the risk of misjudgment
exists without first—hand knowledge of patients’ conditions.
The final limitation is that, at the time of this study, there were
no existing tools to measure the effectiveness of the model. To
overcome this, we are in the process of conducting qualitative
research on patients’ experiences with the program’s services.
In conclusion, we demonstrated the feasibility of an RCC-
PHC partnership model to achieve community care for cancer
patients who live in rural areas without requiring additional
resource investment. However, in order to implement this
model nationwide, efforts should be made at the national level

to eliminate various obstacles.
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