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BACKGROUND: We sought to evaluate the effect of an integrated prospective payment program
(IPP) on knowledge of hospice care and willingness to participate in hospice care among family
members of patients on prolonged mechanical ventilation (PMV). METHODS: Between November
2013 and April 2014, we used paper-based survey questionnaires from 64 institutions to evaluate
knowledge, willingness, and related factors among the main caregivers of patients on PMV regard-
ing hospice care and to determine whether their decisions for the patients were affected by the IPP.
RESULTS: The average ages of the respondents and patients on PMV were 51.9 y and 70.8 y
respectively; 70.6% of the respondents knew about the Hospice Palliative Care Act (HPCA), and
42.3% of the medical staff had introduced hospice care-related information to patients and care-
givers in Taiwan. Among the caregiver respondents, 67.6% agreed to write a letter of intent
regarding the choice of hospice care or limited life-sustaining treatment. In total, 66.2%
(16.1 � 50.1%) of the respondents agreed to hospice care for their family members (ie, the patients
on PMV) when the condition was terminal. The factors of greater HPCA knowledge among the
patients on PMV were IPP participation, female sex, and coma status. Factors leading to higher
levels of HPCA knowledge included age > 65 y being married, higher income, awareness of the law,
and being introduced to hospice care by medical staff. CONCLUSIONS: High levels of hospice care
knowledge were unrelated to willingness to participate. HPCA knowledge was greater in the IPP
group than in the non-IPP group; however, there was no significant difference in the willingness to
agree to hospice care. It is recommended that individuals be encouraged to express their medical
decisions. Key words: hospice care; withholding life-sustaining treatment; WLST; prolonged mechanical
ventilation; HPCA; integrated prospective payment program; IPP. [Respir Care 0;0(0):1–•. © 0 Daeda-
lus Enterprises]

Introduction

Prolonged mechanical ventilation (PMV) is defined
as continuous mechanical ventilation exceeding 21 d for

� 6 h/d.1,2 The incidence of PMV is 5.5% in the United
States,3 6.3% in the United Kingdom,4 9.3% in Brazil,5

11% in Canada,6 20–25% in Taiwan,7 and 36.1% in main-
land China.8 To control medical expenses and increase the
liberation from mechanical ventilation, the United
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States,9,10 Taiwan,7,11,12 and Europe4,13 have established
weaning centers to actively wean patients from mechani-
cal ventilation. The increasing number of patients on PMV
is a common global problem. Zilberberg et al14 estimated
that PMV in the United States will double from 2008 to
2020. In Taiwan, the number of patients who applied to
join the integrated prospective payment program (IPP)
to waive co-payments was 7.24 times greater in 2009 than
the number in 1995.15 Previous studies have shown that
patients on PMV were older than average16,17 and had poor
quality of life,18 with significant burdens on them and their
families.19

Of note, another investigation in Taiwan found that only
29% of 100 subjects on PMV in 9 respiratory care insti-
tutions were alert and oriented.16 Medical decision-making
for patients on PMV with altered mental status has become
a significant problem for their family members. Prior to
2000, the incidence of PMV in Taiwan was 15%, and its
cost accounted for 3% of total health care expenses in
1997. Taiwan’s National Health Insurance implemented
an integrated delivery system of an IPP for patients on
PMV in July 2000, which combines a payment and man-
agement care system to resolve the ICU bed shortage.

To respect the willingness to receive medical treatment
of those with terminal illnesses and to protect their rights,
the Hospice Palliative Care Act (HPCA) was enacted in
June 2000 in Taiwan.20 The HPCA supports physicians in
the provision of treatment to decrease the signs and symp-
toms of terminal illness in patients who experience pain
and other problems related to their physical, psychosocial,
and spiritual well-being.20,21 However, for medical staff in
certain cultures faced with patients for whom further care
is futile, withholding or withdrawing life-sustaining treat-
ment is perceived very differently. For example, this type
of decision is well accepted by Western physicians,22-27

but Asian physicians tend to be more accepting of with-
holding such treatment and less accepting of withdrawing
treatment that is already in place.28 Nurses in Europe29 and
Australia30 tend to be more accepting of withholding or
withdrawing life-sustaining treatment, whereas Turkish31

and Iranian32 nurses’ attitudes range from negative to neu-
tral regarding the use of life-sustaining treatments.

Elderly Chinese often depend on family members to
help them make decisions. One investigation of invasive
examination and treatment consent of emergency hospital
patients in a hospital in Taiwan reported that, even when
subjects were fully awake, only 38.76% signed consent them-

selves.33 In addition, another study34 reported that only 28%
of terminal cancer patients in central Taiwan had given con-
sent for a do-not-resuscitate order themselves, and that most
decisions were made by family members.

No study has compared the effect of an integrated delivery
system on the knowledge of and willingness to use hospice
palliative care (hospice care) for family members. Therefore,
between November 1, 2013, and April 15, 2014, we inves-
tigated the knowledge and willingness (and related factors) of
patients on PMV with and without use of the IPP.

Methods

The IPP program is a step-down care procedure for
patients on PMV. The IPP program established respiratory
care centers and respiratory care wards. Respiratory care
centers only receive mechanically ventilated patients who
stayed in ICUs for up to 21 d or who were clinically stable
after ventilator liberation. Respiratory care wards receive
patients from ICUs or respiratory care centers who re-
quired PMV or stayed in a respiratory care center for
� 42 d. The insurance payments also decreased from ICUs
to respiratory care wards or respiratory home care.2 Be-
cause the IPP is a demonstration program, institutions can
choose whether to join. Therefore, patients staying in in-
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QUICK LOOK

Current knowledge

Medical decision-making for unconscious subjects on
prolonged mechanical ventilation (PMV) has become a
great problem for family members and medical care
providers in terms of financial impact and emotional
burden. In addition, the concept of withholding or with-
drawing life-sustaining treatment from patients for
whom further care is futile is perceived differently across
cultures. Making this even more challenging is the lack
of understanding of hospice palliative care (hospice care)
and end-of-life care planning.

What this paper contributes to our knowledge

We evaluated the effect of an integrated prospective
payment program (IPP) on knowledge of hospice care
and willingness to participate in hospice care among
family members of patients on PMV. Knowledge of
hospice care was greater in the group that participated
in the IPP than in the non-IPP group; however, there
was no significant difference in the willingness to agree
to hospice care. Individuals should be encouraged to
express their medical wishes in advance whenever pos-
sible.
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stitutions that had not joined the program did not enroll in
the IPP. We hypothesized that increased family member
awareness of hospice would lead to greater willingness to
provide hospice care to patients on PMV. We also hypoth-
esized that the families of IPP patients on PMV would be
less willing to accept hospice care than those in the non-
IPP group.

Questionnaire Development

We reviewed respiratory care research, the HPCA, and
the literature on knowledge, attitudes, and behavior pat-
terns, and then organized and summarized the information.
We invited 10 experts in the field of PMV patient care
from northern, central, and southern Taiwan from each
type of institution. The primary family members of 3 pa-
tients on PMV and 3 nursing staff members from the same
respiratory care ward formed a focus group to identify the
structure and content of questionnaire variables. The content
of the questionnaire included respondent characteristics, char-
acteristics of patients on PMV, respondents’ knowledge of
hospice care and willingness to engage, and relevant infor-
mation on mechanical ventilation. Twelve questions were
designed for the third part of the questionnaire, including
2 questions related to the hospice care experience, 8 knowl-
edge questions, and 2 willingness questions. After the expert
test, family members answered the questions; answers had to
match the HPCA to be considered correct.

We used a true/false evaluation scale to measure the
knowledge aspects and a Likert scale to measure aspects
related to willingness. We invited 5 experts to assess the
questionnaire to determine content validity following com-
pletion of its design. The content validity index was 0.73–
1.00 (average 0.96). The reliability of the questionnaire was
measured using the Kuder-Richardson formula 20, yielding a
coefficient of 0.78 after the questionnaire was tested.

Questionnaire Delivery

From each hospital level (ie, medical central, regional
hospitals, and district hospitals) and chronic PMV care
units in northern, central, and southern Taiwan, we in-
cluded family members of patients � 17 y old who re-
ceived continuous mechanical ventilator support for �21 d.
The questionnaire was conducted at a ratio of 3:2 between
the IPP and the non-IPP groups; 90 questionnaires were
collected from the IPP system hospitals, and 60 were col-
lected from the non-IPP hospitals in each area. After ob-
taining the consent of the institution and the hospital, the
IPP case manager was invited to screen out the respon-
dents who had family member care at hospital and at home,
institution or at home and to obtain the consent of the
patients’ family members. The included subjects were asked
to complete a questionnaire. This study was approved by

the institutional review board of China Medical University
Hospital (CMUH102-REC3-105).

Statistical Analysis

We used t tests and chi-square tests to compare the
characteristics of patients on PMV in terms of character-
istics, mechanical ventilation status, and the differences
between respondents in knowledge and willingness based
on whether the patient was enrolled in the IPP program. In
addition, the total score for knowledge of hospice care had
8 scenario questions, with 1 point for the correct answer
and 0 points for incorrect or unknown answers. After the
scores for the 8 questions were added, the total score was
converted into 100 points for each subject. The following
factors were used as independent variables: characteristics
of mechanically ventilated patients, use of mechanical ven-
tilation and care status, impact of mechanically ventilated
patients on the lives of their caregivers, characteristics of
family caregivers, whether the patients were in the IPP,
current care institutions and attributes, and hospice care
experience. The institution was used as the cluster variable
for multiple regression analysis using generalized estimat-
ing equations to explore the relevant factors affecting the
knowledge of hospice care among family members who
are the primary caregivers of patients on mechanical ven-
tilation with a prospective payment program at each care
stage. Finally, the “willingness to sign the informed con-
sent form for hospice palliative care” (with 5 total points)
was used as the dependent variable; the characteristics of
patients relying on mechanical ventilation, the use of me-
chanical ventilation and care status, the impact of patients
relying on mechanical ventilation on the life of caregivers,
the characteristics of family caregivers, whether the pa-
tients were on the IPP, the current care institution and its
attributes, the hospice care experience, and awareness of
hospice care were used as independent variables for the
multiple regression analysis using generalized estimating
equations and the Wilcoxon rank-sum test. This analysis
was performed to explore the relevant factors affecting the
willingness for hospice care in family members who were
the primary caregivers of mechanically ventilated patients
at each care stage. We considered P � .05 to be statisti-
cally significant. Statistical analysis was performed with
SAS 9.4 (SAS Institute, Cary, North Carolina).

Results

Respondent Characteristics

A total of 687 eligible respondents from 64 institutions
(6 medical centers, 11 regional hospitals, 23 district hos-
pitals, 15 nursing homes, and 9 home care centers) were
included in this study, which took place from November 1,
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2013, to April 15, 2014. A total of 601 questionnaires were
completed (87% response rate), with 49.3% male and 50.8%
female respondents. There was no difference between the
respondents with and without the IPP, with the exception
that the non-IPP respondents had higher monthly expenses
(Table 1).

The average ages of the respondents and patients on
PMV were 51.9 y and 70.8 y respectively. In total, 54.7%
of the patients on PMV were the respondents’ parents, and
61.2% of patients were comatose (32.3%) or semi-coma-
tose (29%; ie, defined as comatose patients who can be
aroused to consciousness using various stimuli). Ventilator
ownership was significantly different between the IPP and
the non-IPP groups; most ventilators were supported by a
hospital or institution (93.3%); however, more individuals
in the non-IPP group owned their ventilator than those in
the IPP group. The IPP group had a longer duration of
mechanical ventilation each day at 22.5 � 4.4 h versus
20.9 � 5.8 h at night (P � .001), and 89.1% of the IPP
group was able to waive co-payments, compared with
69.1% in the non-IPP group (P � .001) (Tables 1 and 2).

The Knowledge and Willingness for hospice care

In total, 424 (70.6%) respondents had heard about the
HPCA. Only 254 (42.3%) medical staff members had pro-
vided information about the HPCA. The average knowl-
edge score was 51.35 � 29.5. The respondents who were
involved in at-home care and respiratory care ward care
had the highest knowledge scores (ie, 56.4 � 24.91 points
and 53.92 � 30.8 points, respectively). Lower knowledge
scores were observed among the respondents from respi-
ratory care centers (ie, 48.1 � 29.4 points) and ICUs
(47.0 � 31.8 points). A total of 406 (67.6%) respondents
agreed to write a letter of intent to declare hospice care or
life-sustaining treatment for themselves if they had a ter-
minal illness; there was no significant difference between
the IPP and the non-IPP groups. However, 66.2%
(50.1 � 16.1%) of the respondents agreed or strongly
agreed that they desired hospice care and did not want
cardiopulmonary resuscitation when their family member’s
condition worsened. Compared to the IPP respondents, the
non-IPP respondents had a higher ratio of disagreeing
(strongly disagree or disagree) with wanting the patients to
receive hospice care (18.8% vs 12.4%). However, com-
pared to the non-IPP group, the IPP group had a higher
percentage of individuals with no opinion (21.6% vs 14.5%)
(Table 3).

HPCA-Related Factors Affecting Knowledge and
Willingness

Regarding HPCA knowledge, the respondents had a
higher IPP implementation score (�8.68, P � .01), more

female patients (�3.48, P � .02), older age (11.36 for
patients � 65 y old, P � .044), and higher monthly in-
come (�7.29 for monthly income $2,000–3,000, P � .01
and �7.20 for monthly income � $3,000, P � .02); more
respondents had heard of the HPCA (�24.05, P � .001),
and more medical staff had been sharing information about
the HPCA (�5.43, P � .01). Conversely, single (ie, never
married) respondents had lower knowledge scores (�4.91,
P � .049). The related factors causing a greater higher
willingness for hospice care were longer daily hours of
mechanical ventilation support (�0.02, P � .05), female
sex (�0.2, P � .004), being a child of the patients on
PMV (�0.45, P � .03), and being grandchildren of the
patients on PMV (�1.04, P � .001). However, the factors
causing lower willingness for hospice care were patients
being in respiratory care wards (�0.6, P � .001), female
sex (�0.13, P � .02), patient age � 55 y (�0.47, P �
.01), patients with thoracic deformity (�0.78, P � .02),
having heard of the HPCA cognition (�0.01, P � .001),
and medical staff having talked about the HPCA (�0.22,
P � .002) (Table 4).

Discussion

The purpose of the IPP design is to increase the turnover
rate of intensive care beds. At the respiratory care center
and respiratory care ward stages, the respiratory care team
was formed to improve the ventilator liberation rate and
quality of care of patients on PMV, in hopes to reduce
overall medical care costs. The result was an increase in
weaning rates of long-term ventilator-dependent patients.
However improved survival in this population led to an
increase in the number of patients receiving PMV, result-
ing in greater total medical cost at respiratory care ward,12

even though only 29% of patients in the respiratory care
ward are alert and oriented.16 The treatment cost for pa-
tients receiving PMV is expected to be � 5 times more
than Taiwan’s gross domestic product.35 The overall hos-
pitalization cost of patients on PMV in the United States in
2005 was the third highest Medicare medical expense.
Medical expenses for patients receiving either short- or
long-term mechanical ventilation are expected to increase
3–4-fold.36 High medical costs do not lead to high medical
efficiency, however, because the hospital mortality rate in
patients on PMV is as high as 29–49%.37 A total of 50%
survive for � 1 year, and the number of elderly patients on
PMV continues to increase.4,11,37,38 Cox et al39 calculated
that costs for patients on PMV increased by $55,460 per
life-year gained and by $82,411 per quality-adjusted life
year gained. Therefore, the Taiwan Health Insurance
Agency hopes to strengthen the promotion of hospice and
palliative care in the ICU, respiratory care center, and
respiratory care ward to reduce the number of comatose
patients on PMV. In our questionnaire, the respiratory care
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Table 1. Demographics and Characteristics of Respondents With and Without IPP

Variables All Respondents Respondents Without IPP Respondents With IPP P

Gender .67
Male 296 (49.25) 99 (47.83) 197 (50.00)
Female 305 (50.75) 108 (52.17) 197 (50.00)

Age, y .19
� 34 43 (7.15) 9 (4.35) 34 (8.63)
35–44 114 (18.97) 40 (19.32) 74 (18.78)
45–54 198 (32.95) 65 (31.40) 133 (33.76)
55–64 174 (28.95) 62 (29.95) 112 (28.43)
� 65 72 (11.98) 31 (14.98) 41 (10.41)
Mean age, y* 51.88 � 11.84 53.30 � 11.59 51.13 � 11.92

Level of education .19
None 13 (2.16) 7 (3.38) 6 (1.52)
Elementary 55 (9.15) 13 (6.28) 42 (10.66)
Junior high school 106 (17.64) 40 (19.32) 66 (16.75)
Senior high school 216 (35.94) 68 (32.85) 148 (37.56)
College 187 (31.11) 71 (34.30) 116 (29.44)
Graduate school 24 (3.99) 8 (3.86) 16 (4.06)

Married .24†
Yes 480 (80.00) 170 (82.13) 310 (78.88)
No 90 (15.00) 28 (13.53) 62 (15.78)
Divorce 16 (2.67) 3 (1.45) 13 (3.31)
Widowed 11 (1.830 6 (2.90) 5 (1.27)
Cohabitation 3 (0.50) 0 (0) 3 (0.76)

Monthly salary .19
� $1,000 154 (25.71) 45 (21.84) 109 (27.74)
$1,000–$2,000 235 (39.23) 94 (45.63) 141 (35.88)
$2,000–$3,000 125 (20.87) 42 (20.39) 83 (21.12)
$3,000–$4,000 51 (8.51) 15 (7.28) 36 (9.16)
� $4,000 34 (5.68) 10 (4.85) 24 (6.11)

Religion .83
None 99 (16.47) 36 (17.39) 63 (15.99)
Buddhism 186 (30.95) 62 (29.95) 124 (31.47)
Taoism 252 (41.93) 84 (40.58) 168 (42.64)
Kuan Tao 12 (2.00) 6 (2.90) 6 (1.52)
Christian 23 (3.83) 9 (4.35) 14 (3.55)
Catholic 7 (1.16) 2 (0.97) 5 (1.27)
Islam 3 (0.50) 2 (0.97) 1 (0.25)
Other 19 (3.16) 6 (2.90) 13 (3.30)

Job .60
None 236 (39.40) 79 (38.16) 157 (40.05)
Part-time job 81 (13.52) 32 (15.46) 49 (12.50)
Full-time job 282 (47.08) 96 (46.38) 186 (47.45)

Relationship to patient .42
Parent 41 (6.82) 8 (3.86) 33 (8.38)
Couple 111 (18.47) 42 (20.29) 69 (17.51)
Child 329 (54.74) 115 (55.56) 214 (54.31)
Child-in-law 59 (9.82) 21 (10.14) 38 (9.64)
Sibling 27 (4.49) 10 (4.83) 17 (4.31)
Grandchild 17 (2.83) 7 (3.38) 10 (2.54)
Other 17 (2.83) 4 (1.93) 13 (3.30)

Mean monthly expense* $801.69 � $902.27 $912.61 � $601.97 $745.36 � $1,017.67 .01

Data are presented as n (%) unless otherwise noted. All subjects, N � 601; Non-IPP, n � 207; IPP, n � 394.
* Data are presented as mean � SD.
† Fisher exact test.
IPP � integrated prospective payment program
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Table 2. Demographics and Characteristics of Patients on PMV With and Without IPP

Variables All Patients
Patients

Without IPP
Patients With

IPP
P

Gender � .99
Male 304 (50.58) 105 (5.72) 199 (50.51)
Female 297 (49.42) 102 (49.28) 195 (49.49)

Age, y .18
� 54 97 (16.14) 26 (12.56) 71 (18.02)
55–64 91 (15.14) 26 (12.56) 65 (16.50)
65–74 95 (15.81) 33 (15.94) 62 (15.74)
75–84 187 (31.11) 70 (33.82) 117 (29.70)
� 85 131 (21.80) 52 (25.12) 79 (20.05)
Mean age, y* 70.76 � 17.22 73.15 � 15.98 69.51 � 17.72

Comorbidity
Hypertension 326 (54.24) 119 (57.49) 207 (52.54) .28
Heart disease 198 (32.95) 75 (36.23) 123 (31.22) .25
Diabetes 189 (31.45) 63 (3.43) 126 (31.98) .77
Stroke 127 (21.13) 43 (2.77) 84 (21.32) .96
Chronic kidney disease 59 (9.82) 19 (9.18) 40 (10.15) .81
Chronic liver disease 25 (4.16) 8 (3.86) 17 (4.31) .96

Mental status .26
Coma 194 (32.28) 66 (31.88) 128 (32.49)
Semi-coma 174 (28.95) 68 (32.85) 106 (26.90)
Alert 233 (38.77) 73 (35.27) 160 (40.61)

Cause of respiratory failure .02†
Chronic lung disease 131 (21.80) 51 (24.64) 80 (20.30)
Central neuropathy 185 (30.78) 60 (28.99) 125 (31.73)
Catastrophic illnesses 209 (34.78) 83 (4.10) 126 (31.98)
Post-surgery 35 (5.82) 6 (2.90) 29 (7.36)
Muscle neuropathy 27 (4.49) 6 (2.90) 21 (5.33)
Thoracic deformity 7 (1.16) 0 (0) 7 (1.78)
Other 7 (1.16) 1 (.48) 6 (1.52)

Type of mechanical ventilation .79
Invasive 524 (87.19) 182 (87.92) 342 (86.80)
Noninvasive 77 (12.81) 25 (12.08) 52 (13.20)

Ownership of ventilator � .001
Hospital/institution 561 (93.34) 176 (85.02) 385 (97.72)
Vendor lease 32 (5.32) 23 (11.11) 9 (2.28)
Self-purchase 8 (1.33) 8 (3.86) 0 (0)

Place of questionnaire response � .001
Medical center 131 (21.80) 27 (13.04) 104 (26.40)
Regional hospital 165 (27.45) 60 (28.99) 105 (26.65)
District hospital 154 (25.62) 93 (44.93) 61 (15.48)
Long-term care facility 73 (12.15) 24 (11.59) 49 (12.44)
Others 78 (12.98) 3 (1.45) 75 (19.04)

Duration mechanical ventilation, h* 21.47 � 5.39 22.49 � 4.44 20.93 � 5.77 � .001
Duration of sleep, h .004†

0–6 1 (0.17) 1 (0.48) 0 (0)
7–12 37 (6.16) 5 (2.42) 32 (8.12)
13–18 26 (4.33) 6 (2.90) 20 (5.08)
19–24 537 (89.35) 195 (94.20) 342 (86.80)

Try weaning within 1 month 385 (64.06) 129 (62.32) 256 (64.97) .58
Join IPP and waive copayment 494 (82.20) 143 (69.08) 351 (89.09) � .001

Data are presented as n (%) unless otherwise noted. All subjects, N � 601; Non-IPP, n � 207; IPP, n � 394.
* Data are presented as mean � SD.
† Fisher exact test.
IPP � integrated prospective payment program

KNOWLEDGE AND ACCEPTANCE OF HOSPICE CARE FOR PATIENTS ON PMV

6 RESPIRATORY CARE • ● ● VOL ● NO ●

RESPIRATORY CARE Paper in Press. Published on “November 12, 2019 as DOI: 10.4187/respcare.06934

Copyright (C) 2019 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



ward and home-based PMV respondents had higher hos-
pice care knowledge than the ICU and respiratory care
center respondents, regardless of whether their family mem-
bers were enrolled in IPP, although there was no signifi-
cant difference between them. However, the promotion of
hospice and palliative care among patients on PMV and
their families (ie, in respiratory care wards and in home
care) has produced some minor effects.

The HPCA was enacted and promulgated in June 2000
in Taiwan; however, some issues regarding the order in
which family members were given priority to have the
authority to make medical decisions on behalf of a patient
(eg, via power of attorney) have caused disputes. In re-
sponse, the HPCA was amended 3 times from 2000 to
2013.20 Whereas the literature reported that 60–80% of
people know about the HPCA, only 50–60% understood
its contents.40,41 The factors affecting the respondents’
knowledge and willingness related to hospice care were
complicated and included sex, age, marriage, income, ed-
ucation level, and knowledge of hospice care.41-43 Individ-
uals who were female, younger, married with higher in-
come, and had higher education attainment had greater
knowledge of hospice care.41,42 In our study, the results

revealed that the IPP intervention, female patients’ fami-
lies, and coma status were related to higher knowledge
scores. However, respondents who were older (� 65 y),
married, had higher income, and were told about the HPCA
by medical staff also had higher knowledge scores.44 These
results may be related to an aging population and a grow-
ing dependence ratio in Taiwan,44 given that the average
ages of the respondents and patients on PMV in our study
were 51.9 y and 70.8 y respectively.

A variety of factors influence the hospice care decision-
making process, such as health care expenditure, legal
risks, religion, and the experience and life attitudes of
physicians, families, or surrogates.28,41,45-48 Our study re-
sults indicate that patients staying in respiratory care cen-
ters, male patients’ families, female respondents, and chil-
dren and grandchildren of patients had a greater willingness
to declare their desire to have hospice care or to withhold/
withdraw life-sustaining treatment. In addition, only 28%
of terminal cancer patients in central Taiwan had signed a
do-not-resuscitate order themselves; most of these deci-
sions were made by family members.34 A total of 42.3% of
the respondents agreed that medical staff had discussed
hospice care with them, although there was no difference

Table 3. Knowledge and Willingness of Hospice Palliative Care in Respondents (Family Members as Main Caregivers)

Variables
All

Respondents
Respondents
Without IPP

Respondents
With IPP

P

Have you ever heard of hospice palliative care? .30
No 177 (29.45) 67 (32.37) 110 (27.92)
Yes 424 (70.55) 140 (67.63) 284 (72.08)

Did medical staff introduce hospice palliative care? .46
No 346 (57.67) 114 (55.34) 232 (58.88)
Yes 254 (42.33) 92 (44.66) 162 (41.12)

Total knowledge score (0–100)*
Total 51.35 � 29.50 51.21 � 26.22 51.43 � 31.12 .73
ICU 47.00 � 31.75 50.83 � 27.22 44.44 � 34.35 .31
Respiratory care center 48.08 � 29.35 51.04 � 26.77 46.11 � 30.94 .39
Respiratory care ward 53.92 � 30.79 49.58 � 26.84 56.81 � 33.00 .17
Home care 56.37 � 24.91 56.02 � 21.75 56.45 � 25.63 .80

I can accept that my family member (PMV patient) will
receive hospice palliative care instead of continuing
intensive care when the condition is unrecoverable.

.03

Strongly Agree 97 (16.14) 38 (18.36) 59 (14.97)
Agree 301 (50.08) 100 (48.31) 201 (51.02)
Neutral 115 (19.13) 30 (14.49) 85 (21.57)
Disagree 65 (10.82) 32 (15.46) 33 (8.38)
Strongly Disagree 23 (3.83) 7 (3.38) 16 (4.06)

Will you be willing to sign the advance informed consent
form for hospice palliative care in the future?

.81

No 195 (32.45) 69 (33.33) 126 (31.98)
Yes 406 (67.55) 138 (66.67) 268 (68.02)

Data are presented as n (%) unless otherwise noted. All subjects, N � 601; Non-IPP, n � 207; IPP, n � 394.
* Data are presented as mean � SD.
PMV � prolonged mechanical ventilation
IPP � integrated prospective payment program
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Table 4. Factors Affecting the Knowledge and Willingness of HPCA in Family Members as Main Caregivers of Patients on PMV

Variable
Knowledge Willingness

Coefficients (95% CI) P Coefficients (95% CI) P

Patients
IPP participant (Ref. Non-IPP) 8.68 (2.26–15.09) .008 0 (�0.22–0.22) .99
Care unit (Ref. ICU)

Respiratory care center �1.9 (�6.23–2.42) .39 �0.05 (�0.29–0.19) .69
Respiratory care ward 2.61 (�4.3–9.51) .46 �0.6 (�0.86 to �0.33) � .001
Home care 2.62 (�5.22–10.47) .51 �0.29 (�0.64–0.05) .09

Gender (Ref. male) 3.48 (0.66–6.29) .02 �0.13 (�0.24 to �0.02) .02
Age (Ref. � 54 y)

55–64 �0.1 (�8.25–8.05) .98 �0.47 (�0.73 to �0.21) � .001
65–74 �1.65 (�12.19–8.89) .76 �0.83 (�1.15 to �0.51) � .001
75–84 2.82 (�7.69–13.33) .60 �0.68 (�1.02 to �0.33) � .001
� 85 3.25 (�7.49–14.00) .55 �0.78 (�1.13 to �0.44) � .001

Cause of PMV (Ref. CPD)
Central neuropathy 0.97 (�4.74–6.68) .74 0.01 (�0.18–0.19) .93
Catastrophic illnesses 0.75 (�4–5.51) .76 0.06 (�0.11–0.24) .49
Post-surgery �1.42 (�8.81–5.96) .71 �0.03 (�0.32–0.26) .85
Muscle nerve disease 0.36 (�7.21–7.93) .93 0.2 (�0.08–0.49) .17
Chest deformity �6.05 (�21.41–9.32) .44 �0.78 (�1.31 to �0.25) .004
Other �27.18 (�38.94 to �15.42) � .001 0.29 (�0.17–0.76) .21

Type of ventilator (Ref. invasive)
Noninvasive 2.72 (�4.26–9.7) .45 �0.11 (�0.35–0.13) .39

Mean PMV use, h/d �0.17 (�0.56–0.23) .41 0.02 (0.01–0.03) .005
Conscious level (Ref. Coma)

Unclear �4.42 (�9.36–0.52) .08 0.03 (�0.13–0.2) .71
Clear �6.87 (�10.78 to �2.97) � .001 �0.11 (�0.27–0.05) .19

Respondents
Gender (Ref. male) 2.83 (�0.48–6.13) .09 0.2 (0.06–0.33) .004
Age (Ref. � 34 y)

35–44 7.63 (�1.26–16.53) .09 �0.22 (�0.48–0.03) .09
45–54 6.34 (�3.26–15.94) .20 �0.19 (�0.46–0.07) .15
55–64 6.96 (�3.51–17.42) .19 �0.03 (�0.32–0.26) .84
� 65 11.36 (0.31–22.40) .044 0.29 (�0.07–0.65) .12

Education (Ref. � Elementary)
Junior high 4.41 (�1.49–10.31) .14 �0.04 (�0.24–0.16) .69
Senior high �3.46 (�9.06–2.14) .23 0.05 (�0.18–0.28) .68
University �1.4 (�7.89–5.10) .67 �0.17 (�0.46–0.11) .23
Graduate school 3.52 (�7.81–14.86) .54 0.01 (�0.37–0.4) .95

Marital status (Ref. Married)
Single (ie, never married) �4.91 (�9.8 to �0.01) .049 0.28 (�0.01–0.57) .057
Formerly married 3.7 (�6.48–13.87) .477 �0.23 (�0.57–0.12) .20

Monthly total household income
(Ref. � $1,000)
1,000–2,000 2.96 (�1.37–7.29) .18 0.12 (�0.03–0.28) .12
2,000–3,000 7.29 (1.72–12.87) .01 0.16 (�0.01–0.34) .07
� 3,000 7.20 (1.12–13.28) .02 0.15 (�0.07–0.38) .18

Religion (Ref. None)
Buddhism �4.93 (�10.08–0.22) .061 0 (�0.19–0.19) .99
Taoism 4.40 (�1.06–9.86) .115 �0.11 (�0.26–0.04) .17
Christianity 0.07 (�7.65–7.78) .986 �0.26 (�0.63–0.12) .18
Other �0.8 (�8.16–6.57) .831 0.1 (�0.24–0.44) .56

(continued)
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between the IPP groups (IPP vs non-IPP: 41.1% vs 44.67%),
a result that may have been influenced by physician back-
ground, legal risks, financial burden considerations, and
culture.28,46

Phua et al46 reported that Asian physicians believed that
they exposed themselves to legal risk if they applied lim-
itations to life-sustaining treatment. However, only 60–
70% of nursing staff understood the HPCA after an HPCA
educational training program.48,49

The willingness to agree to hospice care is relatively
high, which may be related to the attitudes of medical staff
and incomplete legislation.20 At the time, legislation re-
quired all relatives to sign, which made it difficult for
doctors to perform hospice care. Other studies have shown
that doctors’ attitudes are also an important factor. When
faced with disease progression or drug treatment becomes
ineffective, doctors in Asian countries are less likely to
sign execution Do-not-resuscitation than in Europe and the
United States.22 One study found that while 70.2% of Asian
physicians were almost always or often willing to with-
hold life-sustaining treatment, only 20.7% almost always
or often did so when the patient showed no change in their
recovery because of concern for legal risks (adjusted odds
ratio, 1.92). Even in cases of severe hypoxic-ischemic en-
cephalopathy following cardiac arrest, 53.8% of Asian phy-
sicians would continue to maintain mechanical ventila-
tion.46 Yeh16 found that most patients undergoing PMV in
a long-term care unit were elderly and in an unconscious
state;16 therefore, the related medical decisions were fre-
quently made by relatives. Studies have shown that pa-
tients on PMV generally have a poor quality of life,35,50

higher in-hospital and post-discharge mortality rates, higher

health care costs,51 and greater family burdens.19 Our study
revealed that only 38.8% of patients on PMV were in clear
consciousness. There was no significant difference between
the non-IPP and the IPP groups; therefore, the relevant
medical decisions were mostly determined by their fami-
lies. In this study, 67.6% of the respondents were willing
to write a letter for hospice care or withholding/withdraw-
ing life-sustaining treatment in cases of terminal illness,
although this study shows that the increased awareness of
medical personnel involved in the intervention of hospice
care does not mean that there is a high willingness for
implementation. More encouragement and support may be
required.

Limitations

There are several limitations to consider when interpret-
ing these study results. First, the IPP has been fully im-
plemented, and it is not possible to conduct separate ques-
tionnaires targeting families of patients who have or have
not joined the IPP. The only way to distinguish between
them is by noting whether a medical institution is in the
IPP system, which may make it impossible to accurately
reflect differences in the effectiveness of the IPP. Second,
PMV medical expenses for home care patients only esti-
mate health insurance declaration fees and cannot give an
estimate of family out-of-pocket expenses, such as self-
purchased oxygen concentrators, suction machines, and
electrical fees. Therefore, medical expenses may be un-
derestimated.

Table 4. Continued

Variable
Knowledge Willingness

Coefficient (95% CI) P Coefficient (95% CI) P

Relationship to patient (Ref. Parents)
Couple 0.93 (�11.63–13.49) .89 0.27 (�0.08–0.63) .13
Child 4.30 (�10.16–18.76) .56 0.45 (0.06–0.84) .03
Child-in-law 0.76 (�14.76–16.28) .92 0.13 (�0.28–0.55) .53
Sibling 10.44 (�0.48–21.36) .061 �0.23 (�0.59–0.13) .21
Grandchild 8.34 (�13.26–29.95) .45 1.04 (0.46–1.62) � .001
Other 0.63 (�14.23–15.49) .93 0.73 (0.28–1.18) .002

Aware of the HPCA (Ref. No) 24.05 (20.5–27.61) � .001 �0.11 (�0.27–0.06) .21
Medical staff introduced hospice care

(Ref. No)
5.43 (1.18–9.69) .01 �0.22 (�0.36 to �0.08) .002

HPCA knowledge NA NA �0.01 (�0.01–0) � .001

HPCA � Hospice Palliative Care Act
PMV � prolonged mechanical ventilation
IPP � integrated prospective payment program
Ref. � reference group
CPD � chronic pulmonary disease
NA � not applicable
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Conclusions

Our findings indicate that the IPP group had greater
knowledge of the HPCA than the non-IPP group. After the
introduction of the HPCA by medical staff, the respon-
dents had greater knowledge of the HPCA. However, re-
spondents with high hospice care knowledge did not nec-
essarily have high willingness. There was no significant
difference between the IPP and the non-IPP respondents
in terms of their willingness to write a letter of intent
regarding the choice of hospice care or life-sustaining
treatment. However, there was a significant difference
between the IPP and the non-IPP groups in whether
their relatives chose hospice care or life-sustaining treat-
ment. We suggest that medical staff encourage people
to express their final willingness to support life-sustain-
ing treatment and to write a letter of intent regarding the
choice of hospice care or life-sustaining treatment to
avoid the dilemma of requiring family members to make
these choices when patients are unable to do so them-
selves.
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