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ABSTRACT
Chronic obstructive pulmonary disease (COPD) is a leading cause of mortality. Since patients with
severe COPD may experience exacerbations and eventually face mortality, advanced care planning
(ACP) has been increasingly emphasized in the recent COPD guidelines. We conducted a multicen-
ter, cross-sectional study to survey the current perspectives of Japanese COPD patients toward
ACP. “High-risk” COPD patients and their attending physicians were consecutively recruited. The
patients’ family configurations, understanding of COPD pathophysiology, current end-of-life care
communication with physicians and family members, and preferences for invasive life-sustaining
treatments including mechanical ventilation (MV) and cardiopulmonary resuscitation (CPR) were
evaluated using a custom-made, structured, self-administered questionnaire. Attending physicians
were also interviewed, and we evaluated the patient–physician agreement. Among the 224 eli-
gible “high-risk” patients, 162 participated. Half of the physicians (54.4%) thought they had com-
municated detailed information; however, only 19.4% of the COPD patients thought the
physicians did so (j score ¼ 0.16). Less than 10% of patients wanted to receive invasive treatment
(MV, 6.3% and CPR, 9.4%); interestingly, more than half marked their decision as “refer to the
physician” (MV 42.5% and CPR 44.4%) or “refer to family” (MV, 13.8% and CPR, 14.4%). Patients
with less knowledge of COPD were less likely to indicate that they had already made a decision.
Although ACP is necessary to cope with severe COPD, Japanese “high-risk” COPD patients were
unable to make a decision on their preferences for invasive treatments. Lack of disease knowledge
and communication gaps between patients and physicians should be addressed as part of these
patients’ care.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a leading
cause of mortality worldwide (1, 2). Although COPD is
defined as a treatable and preventable disease per the Global
Initiative for Chronic Obstructive Lung Disease (GOLD) (2),
the disease trajectory of COPD is marked by a gradually
declining health status with increasing symptoms punctuated
by acute exacerbations and eventual mortality (2). Since
these patients may be elderly and have various comorbid-
ities, such as malignancy or severe cardiovascular diseases
(1, 2), they may prefer to receive palliative care rather than
intensive treatment. In such situations, advanced COPD
patients and their families must decide which treatment they
prefer, and their attending (or emergency room) physicians
must consider how to treat these patients. The importance
of early patient–physician communication regarding end-of-

life care, also known as advance care planning (ACP), has
become increasingly recognized. Because ACP has been
reported to improve end-of-life care as well as patient and
family satisfaction (3–5), ACP has been emphasized in
recent COPD guidelines (2).

To achieve patient-centered care and ACP, physicians
must actively engage patients and communicate with them
regarding their current concerns, aims in life, disease status,
future outlook, and treatment options (6,7). These processes
are known as shared decision-making (SDM) and enable
patients who are at fateful health crossroads to reach opti-
mal decisions (8).

Though ACP is important for severe COPD patients, no
reports are available on COPD patient perspectives regard-
ing end-of-life care in Asian countries (9–11). Studies on
ACP have been conducted only in Western countries
(12–15). Several reports show cultural and regional
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differences between western and Asian countries regarding
end-of-life care in intensive care unit settings (16).

We hypothesized that COPD patients in Japan have differ-
ent perspectives on end-of-life than patients in western coun-
tries. Therefore, we surveyed Japanese COPD patients’ current
perspectives toward ACP to determine the optimal therapeutic
interventions for COPD patients and their families in Japan.
Finally, we addressed the perception discrepancies on end-of-
life communication between physicians and patients.

Methods

Study design

This study was a multicenter, cross-sectional survey that
used original questionnaires. The survey was conducted at
five hospitals in Japan, including one university hospital and
four local core hospitals. The ethics committee at Kyoto
University (approval No. E1663) and each hospital approved
this study protocol, and all patients provided written
informed consent to participate in this study.

Participants

Patients over 60 years of age with COPD who regularly vis-
ited outpatient clinics at the hospitals listed in
Supplementary Table S1 from October 2013 to February
2015 were consecutively recruited (Supplementary Table S1).
The patient medical records were screened, eligible patients
were enrolled. Their attending physicians were also investi-
gated using specific questionnaires.

COPD was diagnosed according to the criteria of the
Global Initiative for Chronic Obstructive Lung Disease strat-
egy document (2). The medical records of all consecutive
patients who regularly visited the hospitals were screened,
and those who met at least one of the following criteria for
“high-risk” COPD patients were enrolled in this study: (a)
severe airflow limitation, %FEV1< 50%; (b) increased age,
over 75 years of age; (c) hypoxia, with long-term oxygen
therapy (LTOT); (d) frequent exacerbator, two or more exac-
erbations or hospitalized with exacerbations within the last
year; or (e, f) frailties, physical deterioration and dependence
on someone in daily life. The exclusion criteria are shown in
Supplementary Appendix S1.

Measurements

Data on the patients, including age, were collected from
their medical records, such as sex, anthropometric measure-
ments, smoking history, comorbidity (17), prescriptions, use
of LTOT, use of social resources, pulmonary function, and
exacerbation/hospitalization frequency over the past year.

Family configurations, comprehension of COPD patho-
physiology, current opinions about end-of-life care communi-
cation with physicians and family members, and preferences
for invasive life-sustaining treatments were evaluated using a
custom-made, structured, self-administered questionnaire
(Supplementary Appendices S1). The questionnaire assessed

participants’ COPD comprehension and consisted of 10 ques-
tions to determine their knowledge of COPD (Figure 2). The
number of correct answers was scored (0–9). In the question-
naire on invasive life-sustaining treatment preferences, partic-
ipants were asked to choose one option from the following:
(1) wish, (2) do not wish, (3) refer to physician, (4) refer to
family, or (5) do not know. Furthermore, the participants
were asked about their plans for end-of-life care communica-
tion with their physicians and family members.

We also interviewed the attending physicians using a
custom-designed, self-administered questionnaire
(Supplementary Appendix S1) to evaluate the attending
physician’s communication with the patients.

Statistical analysis

All statistical analyses were performed using the JMP 10
software (SAS institute, Cary, NC). Categorical variables

Table 1. Patient characteristics (n¼ 160).

Mean ± SD

Age (years) 77.0 ± 7.1
Sex (male) (%) 149 (93.1%)
Height (m) 1.63 ± 0.07
Weight (kg) 56.1 ± 9.5
BMI (kg m�2) 21.0 ± 3.2
Current smoker (%) 16 (10%)
Smoking history (pack-years) 69.7 ± 36.8
Charlson index (points) 2.4 ± 1.6
Previous malignant disorder (%) 25 (15.6%)
Number of exacerbations within the previous year 0.7 ± 1.2
FEV1 (L) 1.20 ± 0.44
%FEV1 (%) 48.9 ± 18.3
FEV1/FVC (%) 47.4 ± 14.5
GOLD 1/2/3/4 8/61/62/29
Living alone (%) 20 (12.7%)
Living with spouse (%) 123 (77.8%)
Living with offspring (%) 48 (30.4%)
COPD assessment test (CAT) (score) 16.1 ± 8.2
Use long-term oxygen therapy (LTOT) (%) 33 (20.6%)
Dependent on personal care (%) 25 (15.6%)
Comprehension of COPD (points) 5.4 ± 2.1
Education, university or higher (%) 37 (23.3%)

The data are presented as the means ± SDs or numbers (percentages).
BMI: body mass index; FEV1: forced expiratory volume in 1 second; %FEV1:
FEV1% predicted; FVC: forced vital capacity.

Figure 1. Study flowchart. During the study period, 1201 COPD patients were
scheduled for visits to regional hospitals, and 224 patients were eligible for the
study. One hundred sixty-two patients returned the questionnaire. Two subjects
were excluded due to inadequate data; thus, 160 subjects were analysed in
the study.
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were described as frequencies, and continuous variables
were presented as the mean ± SD. Nominal variables were
compared using the Chi-square test. Paired patient–physi-
cian responses were compared using unweighted j
scores (18).

The patients were dichotomized in the subsequent analy-
ses according to each answer. Answers “wish” or “do not
wish” were classified into the “decision made” cohort,
whereas other answers were classified as “not yet”. The
influence of patient characteristics on their preferences and
hopes was determined using univariate and multivariate
logistic regression analyses. The multivariate analyses
included items significantly related (p< 0.05) to decisions
made regarding MV or CPR in the univariate analyses
(Supplementary Table S3). The results were expressed as
odds ratios (ORs) with 95% confidence intervals (CIs). A
two-sided level of significance was set at p< 0.05.

Results

During the study period, 1201 COPD patients were sched-
uled to visit pulmonary clinics at the hospitals listed in
Supplementary Table S1. All patients were diagnosed and
treated by pulmonologists, and 224 patients were eligible for
the study. All eligible subjects were handed the study ques-
tionnaires from their attending physicians, and 162 patients
(72.3%) agreed to participate in the study and returned the
questionnaire. Since two subjects were excluded due to inad-
equate data, 160 subjects were analyzed in this study (Table
1; Figure 1). None of the patients expressed distress or anx-
iety or visited a psychiatric clinic after answering the ques-
tions. Patients who were recruited met one or more of the
following criteria: increased age (68.1%), severe airflow

limitation (56.9%), hypoxemia (20.6%), frailties (15.6%), and
frequent exacerbator (13.5%).

Figure 2 shows the patients’ comprehension of COPD.
The average comprehension score for COPD was 5.4 ± 2.1
(max 9). Since the mean ± SD was 7.5, patients with scores

Figure 2. Patients’ comprehension of COPD. (A) Score distribution of patients’ comprehension of COPD. COPD patients were asked these questions to investigate
their knowledge of COPD pathology. The score represents the percentages of participants who answered “yes”. Item 3 is a trick question to correct for responders
who check off all the questions. (B) Total score distribution of COPD comprehension. The filled bars represent good COPD comprehension (�7).

Figure 3. Past communication status about end-of-life care of COPD. Venn
Diagram showing past communication status about end-of-life care. More than
half of the physicians (54.4%) thought that they had provided detailed informa-
tion to their COPD patients in advance (left). However, only 19.4% of the COPD
patients thought they had communicated with their doctor about these topics
(right). Only 14.4% of the physicians-patient pairs thought that they had rigor-
ously discussed these issues with each other (overlapped).

Table 2. Multivariate analysis of patients’ decisions regarding MV and CPR.

MV CPR

OR (95% CI) p OR (95% CI) p

Previous malignancy; yes
0.30 (0.05–1.12) 0.08 0.31 (0.05–1.21) 0.10

Personal care; dependent
1.07 (0.38–2.76) 0.89 0.81 (0.27–2.18) 0.70

Comprehension; �7
2.20 (1.02–4.72) <0.05 2.99 (1.40–6.55) <0.01

CPR: cardiopulmonary resuscitation; MV: mechanical ventilation.
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�7 were classified as having a “good understanding of
COPD” (n¼ 58, 36.3%) (Figure 2(B)).

More than half the physicians (54.4%) thought that they
had provided detailed information to their COPD patients
in advance (Figure 3; Supplementary Table S2). However,
only 19.4% of the COPD patients thought they had
communicated with their doctors, and only 14.4% of the
patient–physician pairs thought that they both had discussed
ACP with each other, with very low agreement (j score ¼
0.16; 95% CI 0.046–0.28). No significant trend was found
for agreements in past communication. Notably, 26.9% of
the COPD patients thought that they had communicated
with their family members, reflecting a higher percentage
than that for communication with the doctor.

As shown in Figure 4, less than 10% of the patients
wanted to receive invasive treatment (MV, 6.3% and CPR,
9.4%). Moreover, many more patients indicated they wanted
to receive no invasive treatment (MV, 18.1% and CPR,
15.0%). Interestingly, more than half the patients presented
their decision as “refer to the physician” (MV, 42.5% and
CPR, 44.4%) or “refer to family” (MV, 13.8% and CPR,
14.4%) and indicated that they had not reached a decision
pertaining to their hopes for invasive treatment in
the future.

In the comparison of patient characteristics with patients’
decisions, the likelihood of having made a decision about
MV (“decision made”) was significantly associated with pre-
vious malignancy, self-care dependency, and a good under-
standing of COPD (Supplementary Table S3). A decision
made for CPR was significantly associated with previous
malignancy and a good understanding of COPD. In the
multivariate analysis, only a good understanding of COPD
was significant for “decision made” for both MV and CPR
(OR, 2.20 and 2.99, respectively) (Table 2).

In a univariate analysis of the patients’ hopes for future
communication (Supplementary Appendix S2 and Table S4),
the patients’ hopes were associated with a good

understanding of COPD and past communication. However,
our follow-up investigation of the medical records indicated
that only 26.9% of the patients had communicated
about end-of-life care in the subsequent 6 months.
Communication status in the follow-up periods was signifi-
cantly associated with a good understanding of COPD (OR
¼ 2.46, p< 0.05).

Discussion

To our knowledge, this study constitutes the first compre-
hensive survey concerning Asian COPD patients’ end-of-life
perspectives (10). We found that 15–18% of patients indi-
cated that they were unwilling to receive invasive treatments,
whereas less than 10% of patients indicated that they did
want to receive such treatments. Interestingly, more than
half of the patients had not definitively decided about their
end-of-life care, instead answering “refer to the physician”
or “refer to family”. These results might derive from cultural
characteristics of Japanese COPD patients, and it is
necessary to consider these differences in the application of
treatment procedures for severe COPD patients in
clinical settings.

The first important finding of this study was that fragile
“high-risk” COPD patients understood the cause of COPD,
typical symptoms, and final treatment options, such as oxy-
gen (LTOT). However, their understanding of several fea-
tures of COPD was significantly worse (Figure 2). These
aspects of COPD are important points for understanding
end-of-life care for COPD and ACP, and they might be a
major reason why only a good understanding of COPD
influenced decisions in advance and future plans for com-
munication about end-of-life care (Supplementary Tables S3
and S4). These results on the importance of communication
and comprehension suggest that good communication and
understanding may facilitate achievement of SDM and ACP
in these situations.

Figure 4. Patients’ preferences regarding invasive life-sustaining treatments. Only 18.1% of patients wanted MV and 15.0% wanted CPR. The shaded parts represent
the “decision made” cohort who answered “wish” or “do not wish”.
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A second important finding was a communication gap
between the physicians and patients, as reflected by the very
low agreement observed (j score ¼ 0.16) (Figure 3).
Although more than half of the physicians (54.4%) thought
that they had provided detailed information to their
patients, only one-fifth of the patients (19.4%) thought that
they had communicated with their attending physicians.
This poor agreement is similar to findings obtained in
another study conducted in Japan (19). In addition, the pro-
portion of both physicians and patients who thought that
they had not communicated about end-of-life care was
40.6%. The attending physicians may think that such com-
munication is unnecessary when a patient’s condition is not
poor. However, our data suggested that 64% of physicians
would not be surprised if their patients experienced severe
deterioration of the disease within 1 year (20). Therefore, a
significant communication barrier exists between physicians
and patients, possibly due to cultural or religious factors
(21). Compared with malignant patients, patients with slow/
chronic progressive diseases may have difficulty communi-
cating with physicians.

A third important finding was that fewer than 10% of the
patients agreed to MV and CPR if needed (Figure 4), which
contradicts the findings obtained by Janssen and colleagues
in western countries (22). In their study, approximately 70%
of severe COPD patients preferred CPR and MV, whereas
our study indicated lower preference in COPD patients for
invasive life-sustaining treatments. This finding might be
consistent with differences in the importance of autonomy
in Asian and western countries. For instance, a survey of
healthy people in Japan (23) reported that 10% of partici-
pants wanted to receive invasive life-sustaining feeding treat-
ments, such as nasal tube feeding, and approximately 70%
denied such treatments. A country’s culture and the values
of its people are important in determining end-of-life care
practices. Typically, patient autonomy is more important in
western countries, but familial relationships are stressed
more than individual rights in east Asia. This could be
mainly because Confucian thought has deeply influenced
east Asian culture for thousands of years (24). Even within
the same cultural areas, end-of-life treatment practices are
diverse between countries. This diversity might be related to
differing degrees of westernization, the national healthcare
system, economic status, and legal environment.
Nevertheless, our data showed that Japanese COPD patients
living in west side of Japan did not desire MV and/or CPR
treatment. This knowledge might be useful in addressing
end-of-life practices in other countries as well as in Japan.

This lower rate of preference for invasive life support
reveals a more important issue. Attending physicians “must
discuss” the treatment of life-threatening deterioration, such
as severe COPD exacerbation, with patients in advance even
though these patients may be recalcitrant to discuss impend-
ing death. We should bear in mind that “healthy elderly”
patients may not have faced their own inevitable end of life,
regardless of the reason. In any case, the choices “refer to
physician” and “refer to family” reveal this unique attitude
of Japanese people.

Regarding the objective of ACP, providing information
on COPD pathophysiology and its progressive nature is
important to help patients make treatment decisions in
advance. Such offers from physicians and subsequent com-
munication are key points for conducting SDM. In SDM,
both parties share information: the clinician offers options
and describes their risks and benefits, and the patient
expresses their preferences and values (25). In this study, we
divided the participants into two groups, including those
who had made a decision and those who had not made a
decision, to focus on the influence of autonomy among
Japanese COPD patients. Interestingly, patients with know-
ledge of COPD were more likely to have decided on how to
be treated, emphasizing the importance of ACP and SDM
(Table 2).

One poor result should be discussed regarding the com-
munication barrier. Half of our patients wanted to commu-
nicate with their physicians; however, our follow-up
investigation data from the medical records indicated that
only one-quarter of the patients had communicated about
end-of-life care in the subsequent 6 months. We affirmed
that a communication barrier existed between physicians
and patients. This represents another ‘communication gap’
between patients and attending physicians. Physician factors,
such as lack of experience (11), are possible; however, most
physicians included in the present study were well-experi-
enced with more than 10 years in practice (Supplementary
Table S1). Therefore, a lack of experience is unlikely. To
overcome barriers or gaps in communication, decision aids
that can be delivered online, on paper, or by video can effi-
ciently help patients absorb relevant clinical evidence and
facilitate their developing and communicating their
informed preferences (26).

The present study has several limitations. First, the sam-
ple size is small and may be biased due to the recruitment
method. We recruited only “high-risk” COPD patients who
regularly visited the respiratory specialist clinic at local core
hospitals. Most mild COPD patients may be followed by a
primary-care physician and may not have received a suffi-
cient explanation of the disease. We enrolled patients from
one university hospital and four local core hospitals in the
west side of Japan. Since “high-risk” patients may visit core
hospitals, we think our study population is appropriate for
our purpose. Nevertheless, we should interrogate whether an
outpatient clinic was appropriate for an analysis of commu-
nication about end-of-life treatment. In fact, this study is an
exploratory study, larger study is still required. We also cal-
culated the sample size using data from our present study
(Supplementary Information, Appendix S1), and we could
estimate that approximately 106 to 178 subjects would be
required (Supplementary Appendix S2). Therefore, we can
conclude that we had a sufficient sample to find significan-
ces in the present study. Second, patients with dementia or
cognitive dysfunction could not be eliminated strictly
because more elderly/frail patients might have such prob-
lems. We did not perform specific tests for cognitive func-
tion (27); however, most patients appropriately completed
the questionnaire by themselves, and invalid answers were
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rare and scattered. Third, our original questionnaire did not
evaluate the extent and quality of end-of-life care discus-
sions. Therefore, further investigation is required and should
include a healthy or a hospitalized population.

Conclusion

More than half of patients had not decided on their prefer-
ence for invasive treatments in advance, partly because of
their lack of knowledge of COPD. Providing more informa-
tion and communication about COPD may help patients
decide their own treatment preferences in advance. The
lower rate of unwillingness to receive invasive treatments
and the increased rate of reliance on others should be con-
sidered as differences between Asian and Western countries
on this topic.
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