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Abstract

Objectives. Families facing end-stage nonmalignant chronic diseases (NMCDs) are presented
with similar symptom burdens and need for psycho-social–spiritual support as their counter-
parts with advanced cancers. However, NMCD patients tend to face more variable disease tra-
jectories, and thus may require different anticipatory supports, delivered in familiar
environments. The Life Rainbow Programme (LRP) provides holistic, transdisciplinary, com-
munity-based end-of-life care for patients with NMCDs and their caregivers. This paper
reports on the 3-month outcomes using a single-group, pre–post comparison.
Method. Patients with end-stage NMCDs were screened for eligibility by a medical team before
being referred to the LRP. Patients were assessed at baseline (T0), 1 month (T1), and 3 months
(T2) using the Integrated Palliative Outcome Scale (IPOS). Their hospital use in the previous
month was also measured by presentations at accident and emergency services, admissions to
intensive care units, and number of hospital bed-days. Caregivers were assessed at T0 and T2
using the Chinese version of the Modified Caregiver Strain Index, and self-reported health, psy-
chological, spiritual, and overall well-being. Over-time changes in outcomes for patients, and care-
givers, were tested using paired-sample t-tests, Wilcoxon-signed rank tests, and chi-square tests.
Results. Seventy-four patients and 36 caregivers participated in this research study. Patients
reported significant improvements in all IPOS domains at both 1 and 3 months [ranging
from Cohen’s d = 0.495 (nausea) to 1.793 (depression and information needs fulfilled)].
Average hospital bed-days in the previous month fell from 3.50 to 1.68, comparing baseline
and 1 month ( p < 0.05). At 3 months, caregiver strain was significantly reduced (r = 0.332),
while spiritual well-being was enhanced (r = 0.333).
Significance. After receiving 3 month’s LRP services, patients with end-stage NMCDs and
their caregivers experienced significant improvements in the quality of life and well-being,
and their hospital bed-days were reduced.

Introduction

End-of-life care is often required for people suffering with end-stage nonmalignant chronic
diseases (NMCDs), such as chronic obstructive pulmonary disease (COPD), end-stage renal
disease (ESRD), heart failure, motor neurone disease, and Parkinson’s disease (Low et al.,
2003; Seamark et al., 2007; Jaarsma et al., 2009; Russon and Mooney, 2010). These patients
tend to present challenges to end-of-life care, which was originally designed for advanced can-
cer patients (Luddington et al., 2001). Symptom clusters of some major end-stage NMCDs are
similar to those of advanced cancers (Stiel et al., 2014), with common debilitating symptoms
including pain, dyspnea, fatigue, anxiety, and spiritual distress (Moens et al., 2014; Stiel et al.,
2014; Chochinov et al., 2016). However, patients with NMCDs tend to be older, less functional,
and more likely to be hospitalized toward their end-of-life period, owing to prolonged disease
trajectories (Lau et al., 2010; Ho et al., 2013a; Bostwick et al., 2017). Predicting end-stage for
patients with NMCDs is often an inexact science complicated by the highly variable disease
trajectories, comorbidities, and poor general health of the patients (Coventry et al., 2005;
Amblàs-Novellas et al., 2016). Moreover, “prognostic paralysis” (Murray et al., 2005, p. 612)
often leaves families unprepared for patients’ deterioration. This can also hinder
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communication of care needs and expectations and can inadver-
tently delay and compromise the quality of end-of-life care that all
patients deserve (O’Leary and Tiernan, 2008; Barclay and Maher,
2010).

Palliative care is a human right (Breitbart, 2008).
Community-based end-of-life care begins with the notion that
the patient resides in a community where his/her family lives,
works, and plays (Kamal et al., 2013). By “bringing care to the
patient” (Berkeley Forum, 2014, p. 6), community-based
end-of-life care extends supports from hospital inpatient settings
into the community and the home by respecting patients’ prefer-
ences and choices regarding the place of care. Health-promoting
palliative care calls for a social model that engages community
resources for the prevention of distress. It fosters holistic care
and dignity through coordinated community support, education,
and collective action (Kellehear and O’Connor, 2008). Brown and
Walter (2014) commented that a social model of care mobilizes
preventive and anticipatory support from families and their infor-
mal networks, and therefore neutralizes society’s taboos on death
and dying. Such anticipatory care and neutralization of death
taboo are two important elements for honest communication of
the condition of the patient, swift coordination of the needed
care by capitalizing on the assets of one’s social circle, and even-
tually preventing prognostic paralysis and its adverse conse-
quences. Family caregivers are in the key role for detecting
patients’ changes and dispensing the round-the-clock care. A
well-coordinated social care program can provide “care in
place” that supports the families in their natural habitat and facil-
itates them to utilize their community capital, and this is essential
for avoiding delays in the care for the dying patient, especially
those with a variable disease trajectory.

Quality of life is a key outcome for evaluating the effectiveness
of end-of-life care programs (Mularski et al., 2007). The multidi-
mensional construct is often indicated by the well-being of the
physical, psychological, social, spiritual, and practical dimensions
in the patients and their family caregivers (Sherman, 1998; Kaasa
and Loge, 2003). Patients and families could be supported early in
their familiar community to empower them in facing an exhaust-
ing and demanding illness trajectory by disease education, self-
help strategies for symptom management, family discussion on
advance care planning, deployment of caregiving resources (e.g.,
manpower and finances), and a “hope for the best and prepare
for the worst” attitude (Boland et al., 2013; Halpin, 2018).
Effective community support that could meet the caregiving fam-
ilies’ practical, emotional, and information needs can augment
patient and caregiver quality of life.

In Hong Kong as of March 2019, there were 379 palliative care
beds and 16 specialized palliative care teams serving a total pop-
ulation of about 7.4 million (Hospital Authority, 2019). Between
2001 and 2018 in Hong Kong, approximately 50% deaths were
from NMCDs, while only one-third were from cancers (Centre
for Health Protection, 2019). NMCD patients in Hong Kong
have been found to spend up to 4.5 months of their last 6 months
of life in the community (Lau et al., 2010). The Life Rainbow
Programme (LRP) offers community-based supportive care in
these last months to enhance the quality of life of patients with
end-stage NMCDs and their families. This program adapted the
integrative body–mind–spirit (IBMS) approach (Lee et al.,
2018), which is a holistic nonpharmaceutical intervention based
on the amalgamation of therapeutic wisdom and practices of
Western psychotherapies and traditional Chinese philosophies
(Chinese medicine, Buddhism, Daoism, and Confucianism).

IBMS emphasizes (i) the interconnection between somatic, emo-
tional, and spiritual well-being; (ii) the achievement of tranquility
through normalization, acceptance, and reframing sufferings; (iii)
the empowerment of oneself to transcend difficulties into oppor-
tunities for personal growth by exploring the meaning and bless-
ing behind sufferings; and (iv) the promotion of mutual support,
compassion, and gratitude. These four emphases could be partic-
ularly helpful for families facing end-stage NMCDs as they are
often fighting uncertain, exhausting, and socially isolated battles
on a daily basis. These emphases will build personal strengths
for meeting daily practical, emotional, and information demands,
and therefore augment the quality of life of the patients and their
families. The approach has underpinned the development of
interventions aimed at empowering families with life-limiting dis-
eases and demonstrated to foster the quality of life among families
facing lung cancer (Lau et al., 2020; Xiu et al., 2020), breast cancer
(Ho et al., 2016; Liu et al., 2008), colorectal cancer (Ho et al.,
2017), other cancers (Leung and Chan, 2015), dementia (Lee
et al., 2018), and palliative care (Ho et al., 2013b).

This paper reports on the effectiveness of the LRP, by illustrat-
ing within-group change in the quality of life over the first 3
months of joining the program, for patients and caregivers.

Methods

Design

This study applied a single-group pre–post comparison, rather
than a parallel comparative trial. The use of a control group is eth-
ically controversial in end-of-life care (Evans et al., 2013). A ran-
domized fast-track trial has been proposed to minimize the delay
in treatment by offering the intervention group treatment imme-
diately after referral, although the control group still has to wait
until the intervention finishes, before receiving it (Higginson
et al., 2011). Such an approach incurs unnecessarily-constrained
access to treatment for people who need it, simply because of
methodological considerations. We reckoned this is less than eth-
ical nor feasible for patients with unpredictable disease trajecto-
ries, such as end-stage NMCDs. Patients were assessed at the
baseline (T0), 1 month- (T1), and 3 months (T2) after intake;
while the caregivers were assessed at baseline (T0) and 3 months
(T2) after intake (Table 1). The study received ethical approval
from the Human Research Ethics Committee of the University
of Hong Kong (EA1512009).

Setting

The LRP primarily serves the Eastern District of the Hong Kong
Island with a population of about 550,000.

Recruitment

Hong Kong residents aged 18 years or older with a diagnosis of
end-stage NMCDs were recruited. Medical profiles of the referred
patients living in their own home in the community were
screened by the medical team in the participating hospital before
admission to the LRP.

Patients were also screened for eligibility using a Surprise
Question (“Would I be surprised if this patient died in the next
six months”), which has been used as an estimate of the eligibility
of end-stage patients into palliative care based on the Gold
Standards Framework (2011). In addition to a negative response
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for the surprise question, the following criteria were used specif-
ically for COPD and ESRD patients:

i) COPD: Stage IV (very severe) and forced expired volume in
one second (FEV1) or forced vital capacity (FVC) <70%;
FEV1 < 30% or FEV1 < 50% predicted plus chronic respira-
tory failure.

ii) ESRD: Stage V (kidney failure), glomerular filtration rate
<15 ml/min/1.73 m2, accepting peritoneal analysis

The LRP also accepted cases with end-stage cardiovascular dis-
ease (e.g., heart failure and stroke) and neurodegenerative diseases
(e.g., Parkinson’s disease and motor-neurone disease).

Intervention

The LRP was delivered by a team of two social workers, a nurse, a
program assistant, three professional volunteers (retired nurses),
and 43 trained community volunteers. To recruit as many partic-
ipating families as possible, the program relied on collaboration
with the medical units at the participating district hospital.
Thus, the hospital medical units were responsible for recruitment,
screening, referral, and providing domiciliary medical support,
while the LRP team provided community support to patients
and families.

Importantly for its success, the LRP involved two types of
collaborations:

• a multidisciplinary approach between the LRP team and the
hospital medical team; and

• a transdisciplinary approach within the LRP team itself.

Choi and Pak (2006) distinguished multidisciplinarity from
transdisciplinarity, with the former referring to a collaboration
among different disciplines with knowledge staying within the
disciplinary boundary, while the latter integrates knowledge of
different disciplines in a manner that transcend disciplinary
boundaries. The social workers, nurses, and professional volun-
teers on the LRP overlapped their professional boundaries by
delivering an eclectic mix of symptom assessment, education,
and management based on the IBMS model. The social workers
served as case managers to conduct assessments, deliver non-
pharmaceutical interventions, and coordinate the community
resources. The community volunteers, who had received at least
20 h of training prior to engaging in the program, provided prac-
tical and emotional support to the families under close supervi-
sion by the case managers.

The active intervention was based on four dimensions
(Figure 1). First, patients and caregivers were empowered to man-
age their symptoms and optimize functioning through holistic
means. In addition to disease education, patients and caregivers
were taught to record vital signs and use simple, non-

pharmaceutical symptom management skills (e.g., pursed-lip
breathing, postural drainage, massage, relaxation breathing,
proper transfer and lifting skills, use of cold/heat pack for pain
relief, simple Qigong-inspired exercises, and acupressure) to
relieve their symptoms. They were also instructed to formulate
and adhere to gradual but achievable personal action plans for
health behaviors (e.g., “Practice three-minutes of pursed-lip
breathing twice a day in the coming week” for a COPD patient).
Second, along the line of psycho-social–spiritual support, patients
and caregivers were taught stress management skills to relieve
their emotional distress. Creative therapeutic techniques (e.g.,
drawing, music, photography, and pottery making) were used
for life reviews and facilitate discussion of relationship reconcilia-
tion, fulfilment of unfinished businesses, and expression of grati-
tude and forgiveness. Third, family-oriented discussions about
advance care planning fostered patients’ and caregivers’ under-
standing of life-sustaining treatments, clarified treatment goals
and ceilings, formulated contingency plans about caregiving
resources (e.g., manpower, finances, and accommodation), and
prepared them for the imminent death. Lastly, the program iden-
tified practical needs of the caregiving families (e.g., home modi-
fication, financial support, respite, and assistive devices) and link
them with existing informal networks and community resources.

Figure 2 illustrates the service pathway. After case referral and
establishment of eligibility by the medical units, a comprehensive
assessment was conducted by the case manager on the patients’
well-being, socio-economic circumstances, preparedness for
death, and other related issues. Personalized intervention goals
and service plans were established jointly with the patients and
the caregiving families. These were then implemented by an aver-
age of six to eight home visits and multiple phone calls during the
active intervention phase that lasted for 3–4 months. As the most
intensive interventions were generally delivered during this phase,
the structured evaluations were also conducted over this time
period. After the intensive first 3 months, trained volunteers con-
tinued to check in with the families to provide emotional, practi-
cal, and social support through monthly phone calls. Active
intervention was re-activated, if required, due to changing circum-
stances of patients and their families. Engagement with the fam-
ilies continued into the dying and bereavement phases. Case
closure was decided jointly between the case manager and the sur-
viving family members. Throughout the service journey, engage-
ments were conducted through a combination of home visits and
telephone meetings with family members who were not available
during home visits or have (urgent) inquiries. If the patient was
showing symptoms that could not be adequately managed in
the community, the workers assisted the family to contact the cor-
responding hospital and facilitated the admission. All workers
kept detailed records of the case notes and intervention plans.
Monthly case meetings were held for discussing the progress of
the cases, supervision, and mutual support.

Outcome measures

Patient
The traditional Chinese version of the Integrated Palliative
Outcome Scale (IPOS; Chan and Yu, 2019) — staff version with
a 3-day recall period was used to evaluate patient quality of life.
The IPOS contains a 10-item symptom subscale (pain, shortness
of breath, weakness or lack of energy, nausea, vomiting, poor
appetite, constipation, sore or dry mouth, drowsiness, and poor
mobility) and a 7-item psychological and communication

Table 1. Patient and caregiver assessments

Patient assessment Caregiver assessment

Baseline (T0) √ √

One month (T1) √ X

Three months (T2) √ √
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subscale (patient anxiety, family anxiety, patient depression,
whether the patient has felt at peace, whether the patient could
share his/her feeling with family, information, and practical
needs fulfillment). Patients responded on a 5-point scale (0–4)
for each item. Within this sample, the symptom subscale ranged
from 0 to 40 and demonstrated adequate internal consistency (α
= 0.62), while the psychological and communication subscale
ranged from 0 to 28 and showed good internal consistency (α
= 0.83). Higher scores refer to greater distress. Considering the
previous month (at each measurement time point), patients’ pre-
sentations at accident and emergency (A&E; yes/ no), intensive
care unit (ICU) admission (yes/ no), and hospital wards (number
of hospital bed-days) were reported by either the caregiver or the
patient.

Caregiver
The Chinese version of the Modified Caregiver Strain Index
(C-M-CSI; Chan et al., 2013) was used to evaluate caregiving
strain. The Index contains 13 items (e.g., “Caregiving is inconve-
nience,” “My sleep is disturbed,” and “There have been family
adjustments”), with each item scored on a 3-point scale [0

(No), 1 (Yes, sometimes), and 2 (Yes, on a regular basis)]. The
scale scores from 0 to 26 and showed excellent internal consis-
tency (α = 0.90) within this sample of caregivers. In addition,
caregivers responded to four self-constructed single items on
overall well-being [i.e., “My health is good,” “My mood is
good,” “My life is good,” “My spiritual life is rich (e.g., living
peacefully and meaningfully)”] using scales ranging from 1
(strongly disagree) and 10 (strongly agree).

Data analyses
All analyses were computed by SPSS 19.0. Medico-demographic
characteristics, number of hospital bed-days, and over-time
changes in IPOS scores were evaluated using paired-samples
t-tests, comparing baseline and 1 month, and baseline and 3
months. Further investigations were made using post hoc analysis
with least square difference adjustment, where there was a signifi-
cant overall time effect. Over-time usage of A&E and ICU was
compared using McNemar’s tests. Due to the small sample size
of caregivers, Wilcoxon-signed rank tests were used to compare
the changes of scores on C-M-CSI and the four self-constructed
items on overall well-being. Effect sizes were calculated with

Fig. 1. Active intervention of the LRP.

Fig. 2. Service pathway.
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Cohen’s d or r = Z/
����������������������������

(number of observations)
√

as appropriate to
the data distribution.

Results

Sample

One hundred and seventy-nine eligible patients were referred to
the service. Among them, 124 (69.3%) provided their consent
to participate in the research and completed the T0 assessment,
95 (76.6%) completed T1, while 74 (59.7%) patients completed
T2. Data from these 74 patients were included in the current anal-
ysis. Among them, 36 (48.6%) caregivers completed both baseline
and follow-up assessment. Figure 3 provides the flow of cases.

Sample characteristics

Table 2 provides the medico-demographic characteristics of the
sample, where 55.4%, 14.9%, 13.5%, 10.8%, and 5.5% suffered

from chronic lower respiratory diseases (including COPD),
Parkinson’s disease, chronic renal failure, cardiovascular diseases
(e.g., chronic heart failure and stroke), and neurological diseases
(e.g., motor neurone disease and Huntington’s disease), respec-
tively. 66.2% patients were male and the mean age was 74.5
(±10.6). Most patients were either nonreligious (47.3%) or believ-
ing in traditional Chinese folk religions (36.5%). The majority of
patients (75.7%) lived with their family members. At the baseline
assessment, no patient was using palliative care services, including
hospice, in-patient, and daycare, while one patient was receiving
home care. As of December 31, 2018, 25 (33.8%) of the 74
patients in the program had deceased.

Most of the caregivers were female (86.1%), with mean age of
58.5 (±16.1). The caregivers were either spouses (61.1%) or adult
children (27.8%) of the patient. Most of them were either home-
makers or retirees (63.9%), while only about one-fifth (22.2%)
were still in full-time employment. Like the patients, most of
the caregivers were either nonreligious (30.6%) or believed in tra-
ditional Chinese folk religion (36.1%). Most of the caregivers

Fig. 3. Flow of cases.
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(61.1%) were co-residing with the patients. Among the 14 caregiv-
ers who were not co-residing with their patients, seven were living
within 10–30 min from the patients, and 10 were visiting the
patients three times or more per week. The majority of the care-
givers (69.4%) had one or more chronic conditions, with hyper-
tension (52.8%), diabetes (19.4%), and arthritis (19.4%) being
the three most common.

Patient and caregiver outcomes

Table 3 reports the descriptive statistics and effect sizes of the
patient outcomes. Omnibus time effects were significant for the
symptom subscale and individual symptoms including pain,
shortness of breath, weakness or lack of energy, poor appetite,
drowsiness and poor mobility. Compared to baseline, a significant
reduction in shortness of breath, weakness or lack of energy, poor
appetite, drowsiness and poor mobility was found at one month.
Pain, weakness or lack of energy, nausea at three months were also
significantly lower than baseline measures. The overall symptom
scores were also reduced at both paired comparisons (baseline
and one month, baseline and three months). All of the significant
effects were regarded as moderate to strong (Cohen, 1992).

Omnibus time effects, as well as paired comparisons, were sig-
nificant for the psychological and communication subscale, and
all the individual items. The effects were regarded as strong by
Cohen’s standard (1992), except the improvement reported by
patients on sharing feelings with family/friends from baseline
and 1 month.

At baseline (T0), five (6.8%) patients had been admitted to
A&E in the previous month, while only four (5.4%) and three
(4.1%) reported using A&E at 1 (T1) and 3 (T2) months, respec-
tively. The T0–T1 and T0–T2 comparisons were nonsignificant.
No patient had been admitted to the ICU in the month prior
to baseline (T0), while one had been admitted during the second
month (prior to T2). At T0, the average total hospital bed-days
were 3.50 (SD = 6.70; median = 0; range = 0–30). At 1 and 3
months, the average total hospital bed-days fell to 1.68 (SD =
4.27; median = 0; range = 0–25) and 1.96 (SD = 4.89; median = 0;
range = 0–27), respectively. The omnibus time effect and the
T0–T1 comparisons were significant [time: F(2, 146) = 3.50, p =
0.033; T0–T1: F(1, 73) = 5.897, p = 0.018].

For caregivers, significant reductions were found for the
C-M-CSI score and the item “My spiritual life is rich” (see
Table 4). The two effects were moderate (Cohen, 1992).

The arithmetic changes of the scores on the patient and care-
giver scales across T0 and T2 were calculated, and the correlations
between patients’ and caregivers’ improvement were explored.
The improvement in the psychological and communication sub-
scale of the patients was significantly related to the improvement
in caregivers’ mood (r = −0.42, p =−0.012), life satisfaction (r =
−0.46, p = 0.005), and spiritual well-being (r = −0.43, p = 0.009).
The correlations with the changes in patients’ symptoms scales
were nonsignificant.

Discussion

The LRP offers a personalized, and unique blend of holistic, non-
pharmaceutical, community-based family-support interventions,
underpinned by a fusion of East-West philosophies. This prelim-
inary investigation found a significant reduction in hospital bed-
days within the first month of commencing the active interven-
tion, and a significant and ongoing improvement in well-being

and quality of life for patients, over the first 3 months of the inter-
vention. Moreover, in the same time period, caregivers reported a
significant decrease in caregiving strain and improvement in spir-
itual well-being. The significant correlations between the changes
in the patients’ and the caregivers’ outcomes highlight the inter-
dependence of the quality of life, especially the psychological,
social, and spiritual dimensions, between the two parties
(Sherman, 1998).

The LRP was designed to operate within the complex frame-
work of a district-level care system in Hong Kong that involves
the hospitals, social care units, neighborhoods, and homes. It
was aligned with the philosophy proposed by Mistry et al
(2015), that in addition to addressing the physical needs of the
patients, the most important elements of community-based
end-of-life care include addressing psychological and spiritual
needs; ensuring continuous and coordinated support; honoring
patients’ wishes of how, when, and where treatments should be
provided; preparing for and accepting death; communication
and relationship development; and supporting families. The sig-
nificant decrease in hospital bed-days found in the LRP concurs
with findings by other researchers. Spilsbury and Rosenwax
(2017) reported that community-based end-of-life care reduced
up to 9% of per-day hospital costs for noncancer patients in
Western Australia, while Maetens et al. (2019) reported that
those who received palliative home care support had a lower
risk of hospital, ICU and A&E admissions, and a higher chance
of home death.

Ideally, community-based end-of-life care should be
“Consistent across transitions, Prognosis-independent, and
Collaborative and Coordinated” (Kamal et al., 2013, p. 259). In
a study comparing the usage of home-based palliative care
between cancer and noncancer patients, Kralik and Anderson
(2008) found that noncancer patients tended to receive more
home-based services and for a longer period of time. Moreover,
reducing caregiver burdens enhances the effectiveness of home-
based palliative support (Pereira-Morales et al., 2019). To provide
the most benefit, this strategy should be extended beyond hospital
walls into the community, where the patients spend most of their
last months of life (Kamal et al., 2013). The LRP did this by estab-
lishing a two-level approach to its operations. The multidisciplin-
ary collaboration between the hospital medical care units and the
LRP ensured that the different disciplines understood and
respected each other’s professional expertise, and collaborated
effectively to transit the patient from the hospital to the commu-
nity. However, the second level of the program was its unique
strength. With its transdisciplinary approach to providing human-
istic care, the LRP team members (social workers, nurses, and
trained volunteers) were not only trained together, but also
blended their skills to deliver care that transcends traditional dis-
ciplinary boundaries. Shared activities included use of expressive
arts, games, and physical exercises to improve the quality of life
of the patients and the families (Wang et al., 2017b; Nan et al.,
2018). The transdisciplinary approach was founded on the notion
that if the LRP is to empower families to care for their loved ones,
then the community care team members from different disci-
plines should be empowered to learn these skills too.

The other important characteristic of the program was the use
of social workers as case managers. Social workers can take an
advantageous role in advance care planning. Wang et al.
(2017a) found that social workers tend to readily empower fami-
lies to personalize their preparation for the imminent death of
their loved ones through fulfilling unfinished businesses,
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Table 2. Sample characteristics

Variable Categories

Patient
(N = 74)

Caregiver
(N = 36)

N (%)/M (SD) N (%)/M (SD)

Gender Male 49 (66.2%) 5 (13.9%)

Female 25 (33.8%) 31 (86.1%)

Age 74.5 (10.6) 58.5 (16.1)

Disease groups Chronic lower respiratory diseases [ICD 10: J40–J47: e.g., COPD (J44)] 41 (55.4%)

Parkinson’s Disease (G20) 11 (14.9%)

Chronic renal failure (N18) 10 (13.5%)

Cardiovascular diseases [e.g., heart failure (150), stroke (I60–I64)] 8 (10.9%)

Other neurodegenerative diseases [e.g., motor neurone disease (G12.2),
Huntington’s disease (G10)]

4 (5.5%)

Education No schooling/Kindergarten 9 (12.2%) 3 (8.3%)

Primary school 36 (48.6%) 10 (27.8%)

Junior Secondary 18 (24.3) 5 (13.9%)

Senior Secondary 3 (4.1%) 11 (30.6%)

Tertiary education 8 (10.8%) 7 (19.4%)

Marital status Married 49 (66.2%) 34 (94.4%)

Single 4 (5.4%) 2 (5.6%)

Widowed 14 (18.9%) 0 (0.0%)

Separated/divorced 6 (8.1%) 0 (0.0%)

Other 1 (1.1%) 0 (0.0%)

Religion Christianity 6 (8.1%) 2(5.6%)

Catholicism 5 (6.8%) 4 (11.1%)

Buddhism 1 (1.4%) 6 (16.7%)

Chinese traditional belief 27 (36.5%) 13 (36.1%)

No religion 35 (47.3%) 11 (30.6%)

Caregiver’s relationship with
patient

Spouse 22 (61.1%)

Children 10 (27.8%)

Sibling 1 (2.8%)

Children-in-law 1 (2.8%)

Others 2 (5.6%)

Caregiver’s co-residence with
patient

No 14 (38.9%)

Yes 22 (61.1%)

Travel time to patient’s placea 10–30 min 7 (50.0%)

31–45 min 3 (21.4%)

>45 min 4 (28.6%)

No. of visits per weeka 1 1 (7.1%)

2 3 (21.4%)

3 3 (21.4%)

4–6 3 (21.4%)

7 4 (28.6%)

aAnswered by only caregivers who were not residing with their patients.
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reconciling interpersonal conflicts, counseling, while attending to
the practical needs. During the intervention, practical needs, not
limited to manpower, finances or care equipment, were assessed
and discussed among family members, and these were resolved
through soliciting help from families’ informal networks and
community resources. When these needs were articulated,
debated, and then met, families were empowered with adequate
knowledge and support, and they became more willing to care
for their loved ones in their homes (Woodman et al. 2016). The
expertise of social workers in case management and community
resources also enabled them to be a plausible “one-stop shop”

by connecting multidisciplinary services to the families. The
IBMS (Lee et al., 2018) approach augmented their case manage-
ment efforts by providing an evidence-based, holistic,
empowerment-focused conceptual framework from which to
mount their intervention.

Limitations

First, the single-group pre–post design did not allow for parallel
comparison with other interventions and thus precluded infer-
ence of causation. A large percentage of patients and caregivers

Table 3. Patient outcomes (N = 74)

Variable

Baseline
(T0)

M (SD)

1-month
follow-up (PT1)

M (SD)

3-month
follow-up (PT2)

M (SD) Time effect
T0-PT1

Cohen’s d
T0-PT2

Cohen’s d

Symptom subscale 6.88 (4.35) 4.94 (3.82) 5.25 (3.84) F(2, 142) =
12.87***

1.155*** 0.854**

Pain 0.64 (0.86) 0.59 (0.89) 0.40 (0.68) F(2, 144) =
3.46*

0.115 0.654**

Shortness of breath 1.41 (1.16) 1.11 (1.00) 1.16 (0.94) F(2, 146) =
3.86*

0.642** 0.452

Weakness/lack of energy 1.26 (1.15) 0.80 (0.88) 0.93 (1.06) F(2, 146) =
8.17***

0.970*** 0.608*

Nausea 0.18 (0.58) 0.08 (0.43) 0.05 (0.23) F(2, 146) =
2.86

0.403 0.495*

Vomiting 0.08 (0.36) 0.07 (0.38) 0.00 (0.00) F(2, 146) =
2.25

0.088 0.452

Poor appetite 0.56 (0.80) 0.32 (0.68) 0.44 (0.73) F(2, 144) =
4.23*

0.688** 0.342

Constipation 0.07 (0.48) 0.08 (0.40) 0.08 (0.27) F(2, 146) =
0.031

0.043 0.049

Sore or dry mouth 0.09 (0.38) 0.01 (0.12) 0.04 (0.26) F(2, 146) =
2.03

0.452 0.250

Drowsiness 0.80 (1.19) 0.04 (0.80) 0.62 (0.98) F(2, 146) =
5.59**

0.734** 0.359

Poor mobility 1.65 (1.34) 1.34 (1.14) 1.45 (1.29) F(2, 146) =
3.65*

0.716** 0.356

Psychological and
communication subscale

9.77 (4.83) 6.14 (3.53) 4.50 (3.55) F(2, 146) =
82.79***

1.918*** 2.583***

Patient anxiety 1.32 (0.79) 0.85 (0.75) 0.59 (0.75) F(2, 140) =
29.66***

0.965*** 1.475***

Family anxiety 1.42 (0.95) 0.97 (0.72) 0.80 (0.71) F(2, 140) =
19.09***

1.125*** 1.225***

Patient depression 1.04 (0.87) 0.44 (0.58) 0.29 (0.51) F(2, 144) =
40.96***

1.562*** 1.793***

Patient not feeling at peace 1.26 (0.93) 0.69 (0.70) 0.40 (0.62) F(2, 142) =
38.93***

1.147*** 1.977***

Patient could not share feelings
with family/friends

2.13 (1.02) 1.73 (1.06) 1.44 (1.16) F(2, 138) =
13.85***

0.745** 1.119***

Patient information needs
unfulfilled

1.37 (1.22) 1.12 (1.07) 0.59 (0.90) F(2, 144) =
42.80***

1.407*** 1.793***

Patient practical problems 1.48 (1.02) 0.78 (0.79) 0.59 (0.76) F(2, 144) =
42.80***

1.604*** 1.915***

*p <0 .05.
**p <0 .01.
***p <0 .001.
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dropped out of the study assessments soon after recruitment,
although they continued to receive palliative care services from
the team. Most of these patients and their families preferred
receiving services relative to their particular need, instead of par-
ticipating in a highly structured research project that requires
them to respond to questionnaires several times. Although
Bloomer et al. (2018) in a systematic review of the literature
found that palliative care patients generally possessed a positive
attitude toward research, their review did not address the con-
cerns of the older, less well-educated patients with NMCDs,
and their caregivers, who tend to be unfamiliar with research
assessments (especially quantitative ones). We therefore suspect
that our findings may have overestimated the effects of the pro-
gram, as the most distressed participants may have been more
likely to drop out of the study, although our post-hoc analyses
showed no significant difference in all baseline outcomes and
age between those who stayed (N = 79) and dropped out (N =
50) after T0, except for caregivers’ subjective evaluation of their
lives (“my life is good”). An earlier referral process may have
recruited participants who were less likely to be overwhelmed
by their distress and who were more willing to participate in
repeated structured assessments. Adapting the assessment into
different modes, such as, a questionnaire that can be filled in by
caregivers using their smartphones or tablets, or adroitly merging
the assessment into a naturalistic conversation about the everyday
lives of the participants, may help boost the completion rates.
Besides, the research was undertaken in only one region of
Hong Kong and recruited patients from only one hospital. This
limits the generalizability of the findings. Moreover, sampling
was nonrandom, resulting in an imbalanced representation of
men and women, and diagnoses. This precluded robust investiga-
tion of gender and diagnostic effects. Lastly, our outcome indica-
tors had yet to fully capture the therapeutic effects of LRP,
including meaning reconstruction, reducing regrets, acceptance
of death, and uptake of advance care planning and advance direc-
tives. Future studies may utilize a wider range of outcomes to
comprehensively capture the efficacies of community-based
programs.

Conclusions

The LRP showcased a feasible multidisciplinary collaboration
between medical units and a community-based transdisciplinary
team to support patients and their families facing end-stage
NMCDs. Our investigation indicates support for the effectiveness
of the holistic community program for patients and their family

caregivers through significant improvements in the quality of
life, and lower hospital stay for patients.
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