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Fig. 2 Reasons for not wanting
pain treatment
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regionwide palliative care outcomes, but the target patients
receiving the greatest benefits from this program are those of a
more advanced stage, not outpatients. This interpretation is
supported by the findings that improvement occurred more
clearly on considering the place of death and family-reported
quality of life and quality of care in near-death patients [25].
The findings of this study that opioid consumption increased
and the pain relief of terminally ill cancer patients reported by
bereaved families improved also support this interpretation,
that the intervention was actually directed to inpatients and
patients at home.

The second potential interpretation is that intervention
itself is weak for alleviating pain of outpatients. This interpre-
tation is consistent with previous region-based intervention
studies that failed to demonstrate clinically significant effects
of the interventions [17, 18]. Outpatients have less frequent
contact with medical professionals, and different strategies to
improve pain may be necessary for outpatients and inpatients
(e.g., for outpatients, intervention to increase regular contact
such as telephone monitoring) [12, 16].

The third potential interpretation is that the severity of pain
in this study population is not so high, and this could make
interventions less effective due to ceiling effects. The preva-
lence of pain observed in this study is generally consistent
with previous studies [1, 5—11]. Previous studies on cancer
outpatients reported a pain prevalence of 60-70 %, and
moderate/severe pain of 20-30 % [1, 5—11]. For instance, in
an Ontario cohort, 53 % of ambulatory cancer patients report-
ed some levels of pain, and 22 % reported moderate/severe
pain [7]. The corresponding figures in this study are 57 and
16 %, respectively. Although direct comparisons of pain prev-
alence are difficult due to differences in study populations,
settings, healthcare systems, and the survey methodology, the
patients recruited and sampled in this study seems to be
similar to those of previous studies; also, the pain intensity
of patients with a lower performance status showed no
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significant changes. Future studies designed to include more
patients with moderate or severe pain might lead to different
results.

The fourth possible interpretation is the complex nature of
pain as an outcome. Many studies reported that cancer patients
do not simply want relief from pain, but they actually struggle
to achieve an acceptable balance between interference with
daily life from pain and other troublesome experiences (e.g.,
somnolence from pain medications) or psychological issues
[16, 32, 33]. In this study, patients listed a variety of factors as
the reasons they do not want pain treatment, such as minimum
interference with daily life, general nonpreference for medi-
cines, longstanding symptoms before diagnosis of cancer,
concerns about tolerance and addiction, and experienced trou-
blesome symptoms under current medications. In addition,
this study revealed that the patient-reported quality of life
was an independent determinant of needs for further pain
treatment independent of the pain intensity itself. That is,
patients do or do not want pain treatment in consideration of
not only the pain intensity itself but also many aspects of the
quality of life (e.g., functional status and other symptoms such
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as somnolence and abdominal symptoms) as well as their
values (e.g., general nonpreference for medicines). Increased
opioid consumption at a regional level did not lead to a
decrease in pain intensity in outpatients. These observations
further highlight the complex nature of pain treatment. Some
patients were willing to accept mild to moderate pain as this
had minimum interference on daily life, and they did not
prefer medicines in general. Some patients had experienced
neuropsychiatric symptoms under the current medications and
were rather willing to accept moderate levels of pain. As a
clinical implication, patient-tailored intervention is the only
established way to optimize pain treatment for cancer patients
[12, 13]. As research implication, while pain intensity and
opioid consumption may be “too casy” estimates to evaluate
the quality of pain management, a novel indicator to integrate
the trade-off nature of pain experience and degree of respect-
ing patient values would be necessary for future research in
palliative care fields [1, 2, 37, 38].

Despite the strength of this study regarding the success in
obtaining nearly representative data at a regional level, this
study has several limitations. First, we obtained only the pain
intensity because pain was not a primary end-point, and other
measurements, such as satisfaction, pain relief, and quality
indicator (e.g., pain management index), were not obtained.
Second, a lack of data from medical records makes it difficult
to determine whether a patient has received adequate pain
management or the involvement of specialized palliative care
services. Third, due to the lack of a control group, we cannot
conclude that the changes observed in this study are a result of
the interventions or national trends. Fourth, the outcomes
measured with questionnaire surveys might have been affect-
ed by selection and response bias. Fifth, the data might not be
a fully representative regional sample, although 80 % of
hospital beds were included. Sixth, data reported by bereaved
families may be affected by recall bias and the proxy nature.

In conclusion, despite the many improvements observed,
this comprehensive regional palliative care program failed
to demonstrate improvement in pain intensity in cancer
outpatients. The potential interpretations are that outpatients
are less likely to be regarded as the main target population
in such a program; intervention itself is weak (too global),
and the study population experienced generally well-
controlled pain. To improve the pain experience of cancer
outpatients, an intensive, patient-tailored intervention seems
to be more promising than region-based intervention. The
single use of pain intensity or opioid consumption as an
outcome may be inappropriate to understand the overall
experience of patients.
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Predictive Factors for Nausea or Vomiting in Patients
with Cancer Who Receive Oral Oxycodone for the First Time:
Is Prophylactic Medication for Prevention of Opioid-Induced
Nausea or Vomiting Necessary?
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Abstract

Objectives: To identify predictive factors for nausea or vomiting in patients with cancer who receive oral opioid
analgesics for the first time.

Methods: The participants were 280 hospitalized patients with cancer who were given oral opioid analgesics for
relief of cancer pain for the first time at our hospital between January 2008 and December 2011. According to
previous studies, predictors evaluated were factors potentially affecting nausea or vomiting. For nausea, the
following scoring for response was used: 0= absence of nausea; 1 =presence of nausea for 3 days after the start
of oral oxycodone but continued to take oxycodone; 2=presence of nausea for 3 days and discontinued
oxycodone due to nausea. For vomiting, at least 1 vomiting episode during the 3 days was regarded as vomiting-
positive. Multivariate ordered logistic regression analysis was performed to identify the predictive factors for
nausea or vomiting in cancer patients.

Results: This analysis identified gender (male) (odds ratio [OR]=0.429), lung cancer (OR =2.049), and steroid
use (OR=0.417) were significant factors for the occurrence of opioid-induced nausea. For vomiting, gender
(male) (OR=0.4) and use of dopamine D, blockers (OR=2.778) were significant factors.

Conclusions: Female gender was found to be predictive factors for the occurrence of nausea. Lung cancer
might be closely associated with opioid-induced nausea. The use of steroids might be effective as prophylaxis
for nausea. Female gender was also a predictive factor for the occurrence of vomiting. Vomiting occurred even
if dopamine D, blockers (prophylactic medication) were given.

Introduction

N AUSEA OR VOMITING occurs frequently (10% to 40%) in
patients receiving oral opioids, which may lead to the
discontinuation of opioid use, thereby compromising pain
management.' ™ Opioids stimulate the medullary chemore-
ceptor trigger zone (CTZ), increase vestibular sensitivity, and
have effects on the gastrointestinal tract. It has been common
to prescribe antiemetic prophylaxis, such as dopamine type 2
(D,) blockers, to decrease the incidence of nausea and vo-
miting in patients with cancer receiving oral opioid analge-
sics for the first time. However, we sometimes find that
patients must discontinue opioid use due to nausea or vo-
miting, even with antiemetic prophylaxis. There has been

little evidence indicating the efficacy of ant-emetic prophy-
laxis for opioid-induced nausea and vomiting.*® Thus, a
retrospective study was carried out to identify predictive
factors for nausea or vomiting in patients with cancer who
were given opioids for the first time, in order to be contrib-
utory to establish optimal treatment of cancer pain.

Patients and Methods

Study term and participants

Patient care records were searched to identify 280 hospital-
ized patients with cancer who were given oral opioid analgesics
for relief of cancer pain for the first time at the University
Hospital of Kyoto Prefectural University of Medicine between

Departments of 'Hospital Pharmacy, *Pain Treatment and Palliative Care Unit, University Hospital, *Departments of Pain Management
and Palliative Care Medicine, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, Japan.
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January 2008 and December 2011. The exclusion criteria in the
study protocol were having received cancer chemotherapy, ra-
diation therapy or surgery within 2 weeks before or 1 week after
administration of opioid analgesics and experiencing continu-
ous nausea or vomiting due to organic or functional complica-
tions at the start of opioid administration. Patients with whom
no communication was possible were excluded from partici-
pation. Oxycodone is currently most used as an opioid analgesic
for moderate to severe cancer-related pain in Japan, so patients
given oxycodone for the first time were included.’

This study was performed with the approval of the Ethics
Review Boards of Kyoto Prefectural University of Medicine.

Statistical analysis

Extraction of variables. According to previous stud-
ies,"™® the predictors evaluated were factors potentially af-
fecting nausea or vomiting. They were demographic factors
(gender, age), initial daily dose of oxycodone, concomitant
medication (dopamine D, blockers, steroids, benzodiaz-
epines, nonsteroidal anti-inflammatory drugs, histamine
H,-receptor antagonist, proton pump inhibitor, magnesium
oxide, stimulant laxatives), and type of cancer (lung, diges-
tive organ, liver, hematologic, breast, gynecologic, urologic,
head and neck, and others). Concomitant medication in-

KANBAYASHI AND HOSOKAWA

cluding dopamine D, blockers (prophylactic medication) for
at least 3 days after starting oral oxycodone was extracted.
The incidence of opioid-induced nausea or vomiting that
appeared within the 3 days after starting oral oxycodone was
investigated from the medical records. The occurrence of
nausea or vomiting was recorded by interviewing the patients
in daily clinical practice by the treating physician and/or
primary nurse. For nausea, the following scoring for response
was used: 0=absence of nausea; 1 =presence of nausea within
3 days but continued to take oxycodone; and 2 =presence of
nausea within 3 days and oxycodone was discontinued due to
nausea. For vomiting, at least 1 vomiting episode during the 3
days was regarded as vomiting-positive. As for predictors,
binary scales were used for gender (female =0; male=1), and
miscellaneous (no=0; yes=1).

Statistical-analytical approach. The actual procedure
used was multivariate logistic regression analysis. For nau-
sea, ordered logistic regression analysis was used because the
severity of nausea was evaluated by a graded scale. Variables
were screened by examining for multicollinearity (correla-
tion coefficient »>0.7), which occurs when correlations exist
among the variables and results in the use of an inappropri-
ate model. Univariate analysis between outcome and each
of candidate independent variable was performed first. A

TABLE 1. PATIENT CHARACTERISTICS AND FACTORS THAT MAY POTENTIALLY IMPACT
NAUSEA OR VOMITING (N =280)

n (%) Mean +SD (range) p (nausea) p (vomiting)

Demographic factors

Gender (male) 172 (61.4) 0.038% 0.014*

Age, years 64.8+12.9 (16-92) 0.838 0.711
Initial daily dose of oxycodone, mg 11.7+4.2 (5-30) 0.115 0.006*
Concomitant medication
Dopamine D, blockers 224 (80) 0.817 0.426
Prochlorperazine maleate 212 (75.7) 0.904 0.706
Metoclopramide 12 (4.29) 0.020° 0.309
Steroids 45 (16.1) 0.090 0.786
Benzodiazepines 122 (43.6) 0.590 0.385
NSAIDs 198 (70.7) 0.390 0.309
H,RAs 68 (24.3) 0.698 0.422
PPIs 93 (33.2) 0.475 0.825
Magnesium oxide 189 (67.5) 0.704 0.633
Stimulant laxatives 52 (18.6) 0.283 0.007°
Type of cancer
Lung 56 (20.0) 0.046" 0.933
Digestive organ 69 (24.6) 0.015% 0.228

Gastric 16 (5.7) 0916 0.803

Colon 16 (5.7) 0.269 0.634

Pancreas 19 (6.8) 0.121 0.257

Esophageal 18 (6.4) 0.149 0.283
Liver 13 (4.6) 0.227 0.938
Hematologic 21 (7.5) 0.468 0.555

Myeloma 11 3.9 0.773 0.239

Lymphoma 10 (3.6) 0.464 0.675
Breast 9 (3.2 0.272 0.518
Gynecologic 13 (4.6) 0.659 0.385
Urologic 24 (8.6) 0.190 0.141
Head and neck 52 (18.6) 0.700 0.485
Others 23 (8.2)

ap<0.05.

Binary scales were female=0 and male=1 for gender, and absent=0 and present=1 for others.
NSAIDs, monsteroidal anti-inflammatory drugs; Ho,RA, histamine H,-receptor antagonist; PPI, proton pump inhibitor.
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PREDICTIVE FACTORS FOR NAUSEA OR VOMITING

TABLE 2. CATEGORIZATION OF NAUSEA
AND VOMITING (N=280)

Response (Y) Number of patients

Y=nausea
0 191
1 65
2 24
Y=vomiting
0 239
1 41

For nausea, the following scoring for response was used:
O=absence of nausea; 1=presence of nausea within 3 days after
start of oral oxycodone but oxycodone was continued; 2 = presence
of nausea within 3 days and oxycodone was discontinued due to
nausea.

For vomiting, at least I vomiting episode during the 3 days was
regarded as vomiting-positive (no=0; yes=1).

multivariate logistic regression model was constructed using
forward stepwise selection among several candidate vari-
ables with a variable entry criterion of 0.25 and a variable
retention criterion of 0.1 (JMP® version 10; SAS Institute,
Cary, NC). All statistical analyses were performed at a two-
sided significance level of 0.05.

Results

Table 1 shows the clinical characteristics of the patients,
various factors that could be related to the occurrence of opi-
oid-induced nausea or vomiting and results of univariate
analysis. Table 2 shows the categorization of nausea and vo-
miting. For nausea, gender, urologic cancer, digestive organ
cancer, hepatocellular carcinoma, hematologic malignancy,
lung cancer, initial daily dose of oxycodone, steroid use, age,
and use of dopamine D, blockers were identified by forward
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selection. This was followed by multivariate ordered logistic
regression analysis using these variables. This analysis iden-
tified gender (in male; odds ratio [OR]=0.429], lung cancer
(OR=2.049), and use of steroid (OR=0.417) as significant
factors for the occurrence of opioid-induced nausea. Use of
dopamine D, blockers (prophylactic medication) to prevent
opioid-induced nausea was not a significant factor. For vo-
miting, gender, urologic cancer, digestive organ cancer, proton
pump inhibitor therapy, steroid use, and use of dopamine D,
blockers were identified by forward selection. Multivariate
logistic regression analysis identified gender (in male;
OR=0.4) and use of dopamine D, blockers (OR=2.778) as
significant factors. Accuracy means the ratio of patients whose
expected value is equal to observed value (Table 3).

Discussion

The multivariate logistic regression analysis used in this
study demonstrated that gender, lung cancer, and steroid
use were closely associated with the occurrence of opioid-
induced nausea. Gender and use of dopamine D, blockers
were closely associated with vomiting. The analysis showed
that female gender was a predictive factor for the occur-
rence of opioid-induced nausea or vomiting. This finding is in
agreement with the results of other studies.'®'? Clinicians
need to be alert to the greater risk of opioid-induced nausea or
vomiting among women.

As far as we can tell from a literature search, this is the first
study to identify close association between lung cancer and
opioid-induced nausea. Patients with advanced lung cancer
frequently develop metastases to bone and brain, which
sometimes cause hyponatremia due to the syndrome of in-
appropriate antidiuretic hormone secretion (SIADH).'*!3
Hypercalcemia should be anticipated in patients with bone
metastases. Patients may experience nausea/vomiting as a
consequence of hypercalcemia and so on or other electrolyte

TABLE 3. RESULTS OF LOGISTIC REGRESSION ANALYSIS FOR VARIABLES EXTRACTED
BY FORWARD SELECTION (N=280)

CI of odds ratio

Variable EV SE ¥ value P Odds ratio  Lower 95%  Lower 95%

Y=nausea (accuracy =193/280)
Gender (male) -0.847 0.284 8.92 0.0028° 0.429 0.246 0.747
Urologic 0642 0474 1.84 0.1754 1.901 0.751 4.813
Digestive organ -0.726 0377 3.71 0.054 0.484 0.231 1.013
HCC -1.092 0.802 1.85 0.1733 0.336 0.070 1.615
Hematologic -0.778  0.569 1.87 0.1718 0.459 0.150 1.402
Lung 0717  0.362 3.93 0.0476" 2.049 1.008 4.166
Initial dose of oxycodone/day 0.053 0.030 3.16 0.0756 1.055 0.995 1.119
Steroids -0.874 0414 4.47 0.0345° 0417 0.185 0.938
Age 0.003 0.010 0.1 0.7538 1.003 0.983 1.024
Dopamine D, blockers -0.030 0316 0.01 0.9239 0.970 0.522 1.802

Y=vomiting (accuracy =240/280)
Gender (male) -0917 0.358 6.56 0.0105° 0.400 0.198 0.806
Urologic 0.892  0.549 2.63 0.1046 2.439 0.831 7.160
Digestive organ -0.539 0457 1.39 0.2382 0.584 0.238 1.428
PPI -0.677 0418 2.63 0.1049 0.508 0.224 1.152
Steroids -0.820 0.647 1.61 0.2051 0.441 0.124 1.566
Dopamine D, blockers 1.022 0514 3.96 0.0466° 2.778 1.015 7.604

p<0.05.

EV, estimated value; SE, standard error; Cl, confidence interval; HCC, hepatocellular carcinoma; PPI, proton pump inhibitor.
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disturbances, such as hyponatremia, hypokalemia, or metabolic
alkalosis, which occur secondary to paraneoplastic Syn-
dromes.'®"'® Brain metastasis also causes nausea. Patients with
lung cancer may, therefore, tend to not respond well to anti-
emetic therapy. We intend to further investigate differences in
responses to antiemetics in patients with different diseases.

Use of dopamine D, blockers (prophylactic medication) to
prevent opioid-induced nausea was ineffective, and vomiting
occurred even if dopamine D, blockers were prescribed. The
present results showed that the use of steroids was effective
as prophylaxis. A previous study clarified the effectiveness of
steroids for prevention of opioid-induced nausea.'®° Treat-
ment with steroids often results in increased appetite, reduced
nausea and improved well-being in patients with advanced
metastatic cancer.”! It might also be better to use steroid as
prophylactic medication for prevention of opioid-induced
nausea for patients with risk factors. Previous studies sug-
gested other types of antiemetic drugs such as mirtazapine, 5-
HTj; receptor blockers, and antihistaminic mi%ht be effective
for prevention of opioid-induced nausea.”** In our study,
steroids were used not only to prevent opioid-induced nausea
or vomiting, but also to improve well-being (betamethasone
1-4 mg/d). Further studies will be needed in this issue.

In conclusion, female gender was found to be predictive
factors for the occurrence of nausea given oral opioid anal-
gesics for relief of cancer pain for the first time. Lung cancer
might be closely associated with opioid-induced nausea. The
use of steroids might be effective as prophylaxis for nausea.
Female gender was also a predictive factor for the occurrence
of vomiting. Use of dopamine D, blockers (prophylactic
medication) to prevent opioid-induced nausea was not a
significant factor, and vomiting occurred even if dopamine
D, blockers were given.

This study has several limitations. First, the retrospective
nature of the investigation may have decreased the reliability
of the data collected. Second, this study was performed at a
single institute and involved a relatively small number of
patients, so the results should be confirmed in a further
multicenter study.

In conclusion, our study demonstrated that gender, lung
cancer, and steroid use were closely associated with the oc-
currence of opioid-induced nausea. Gender and use of dopa-
mine D, blockers were closely associated with vomiting. These
findings should be considered preliminary and in need of fur-
ther refinement and study. However, statistical identification of
factors associated with opioid-induced nausea or vomiting
should contribute to establish optimal treatment of cancer pain.
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Effects of a programme of interventions on regional
comprehensive palliative care for patients with cancer:
a mixed-methods study

Tatsuya Morita, Mitsunori Miyashita, Akemi Yamagishi, Miki Akiyama, Nobuya Akizuki, Kei Hirai, Chizuru Imura, Masashi Kato,
Yoshiyuki Kizawa, Yutaka Shirahige, Takuhiro Yamaguchi, Kenji Equchi

Summa

Backgrou?::l Improvement of palliative care is an important public health issue, but knowledge about how to deliver
palliative care throughout a region remains inadequate. We used surveys and in-depth interviews to assess changes
in the quality of palliative care after regional interventions and to gain insights for improvement of palliative care at
a regional level.

Methods In this mixed-methods study, a comprehensive programme of interventions for regional palliative care
for patients with cancer was implemented from April 1, 2008, to March 31, 2011 in Tsuruoka, Kashiwa,
Hamamatsu, and Nagasaki in Japan. Interventions included education, specialist support, and networking. We
surveyed patients, bereaved family members, physicians, and nurses before and after the interventions were
introduced. We also did qualitative interviews with health-care professionals after the interventions were
introduced. Primary endpoints were numbers of home deaths, coverage of specialist services, and patient-
reported and family-reported qualities of care. This trial is registered with UMIN Clinical Trial Registry, Japan
(UMIN000001274).

Findings 859 patients, 1110 bereaved family members, 911 physicians, and 2378 nurses provided analysable
preintervention surveys; 857 patients, 1137 bereaved family members, 706 physicians, and 2236 nurses provided
analysable postintervention surveys. Proportions of home deaths increased significantly, from 348 of 5147 (6-76%)
before the intervention programme to 581 of 5546 (10.48%) after the intervention programme (p<0-0001).
Furthermore, 194 of 221 (87-78%) family members of patients who died at home answered that these patients had
wanted to die at home. The ratio of patients who received palliative care services to all patients who died of cancer
increased significantly (from 0-31 to 0-50; p<0-0001). The patient-reported (effect size 0-14; adjusted p=0-0027) and
family-reported (0-23; p<0-0001) qualities of care were significantly better after interventions than before
interventions. Physician-reported and nurse-reported difficulties decreased significantly after the introduction of the
interventions. Qualitative interviews showed improved communication and cooperation between health-care
professionals because of greater opportunities for interactions at various levels.

Interpretation A regional programme of interventions could improve the quality of palliative care. Improvement of
communication between health-care professionals is key to improvement of services.

Funding Third Term Comprehensive Control Research for Cancer Health and Labor Sciences Research Grants of the
Ministry of Health, Labour and Welfare of Japan.

Introduction

Improvement of palliative care is an important health-
care issue worldwide.! Several systematic reviews have
shown the benefits of palliative care to patients and
families.** Palliative care should thus be provided
consistently throughout an entire region, and several
studies have explored the effects of programmes of
interventions in regional palliative care on place of
death (ie, home death vs death in hospital, nursing
home, or other location), use of palliative care services,
patient-reported and family-reported outcomes, and
health-care costs.*® For example, a cluster-randomised
controlled trial has shown that regional palliative care
interventions helped to increase family satisfaction and
the proportion of deaths occurring at home. However,
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whether such increases show patients’ preferences, and
how such changes occur, were not explored.*

In the past 10 years or so, the UK has implemented the
Gold Standards Framework, which stresses communi-
cation and coordination in the community through
development of a palliative care registry and regular
meetings.” The results of a review"” suggested that the
most important perceived benefit of the Gold Standards
Framework is enabling of communication between
health-care professionals in the community—a finding
consistent with those from studies in Australia," Canada,”
and the Netherlands.” These studies provide important
insights into the potential benefits of regional palliative
care programmes. However, clinical implications are few
because the interventions often required structural or
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financial changes in the health-care system (and thus
could not be applied when such changes were difficult or
unfeasible), and multidimensional outcomes (especially
patient-reported outcomes) were not measured or were
explored in only some populations and provided few
insights about the regional effects of the interventions. A
mixed-methods approach has been proposed as a
potentially useful strategy to examine the effects of
complex interventions,™* but, to the best of our
knowledge, no large-scale mixed-methods studies of
regional palliative care interventions have been done.

The Japanese medical system is characterised by free
access, fully covered by national insurance, and has no
system of primary-care physicians.” Patients can freely
access all medical institutions, but the organisation of
palliative care resources varies widely between regions.
7% of patients who die from cancer die at home, another
7% die in inpatient hospices or palliative care units, and
the rest die in hospitals.” As in other countries, how to
deliver palliative care throughout the region and how to
increase the numbers of patients who die in their
preferred location are important issues in Japan.

We did a mixed-methods study to assess changes in
various outcomes in regional palliative care after the
introduction of a programme of interventions and to
explore how the changes occurred. Our ultimate purpose
was to get insights into provision of high-quality palliative
care at a regional level.

Methods

Study design and participants

The Japan Outreach Palliative Care Trial of Integrated
Regional Model (OPTIM) study is a mixed-methods
study of a regional palliative care intervention trial for
patients with cancer™ that was done in four regions of
Japan—specifically, Tsuruoka (Yamagata Prefecture),
Kashiwa (Chiba Prefecture), Hamamatsu (Shizuoka
Prefecture), and Nagasaki (Nagasaki Prefecture). All
cooperative hospitals, general practice clinics, district
nurse services, and other health-care organisations in
these regions participated into the study.

Methods have been previously described;” the rationale
for the study design and each endpoint, psychometric
properties, item examples of measurement instruments,
interventions, sample size calculations, and details of
statistical analyses are presented in an accessible short-
form protocol. The ethical and scientific validity of this
study was confirmed by the institutional review board of
this study and the boards of all participating hospitals.
Our study was done according to the ethical guidelines
for Epidemiological Research by the Ministry of Health,
Labor and Welfare, and written informed consent was
not necessary.

We  surveyed participants, then iniroduced
interventions to improve palliative care, and then
surveyed participants again. Because of the absence of a
registry system to identify all potential participants, we
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identified all hospitals, general practice clinics, and
district nurse services in each area with reference to lists
from the Japan Hospital Association and local
information. Research coordinators at each institution
identified and approached potential participants.

The aims of the surveys were to explore the perceived
changes in quality of care and quality of life (patients and
bereaved families) and the changes in perceived
difficulties and knowledge (survey of doctors and nurses).
Participants were administered identical questionnaires
before and after the implementation of the programme
of interventions.

We sent questionnaires by mail to all patients, bereaved
family members, physicians, and nurses who met the
inclusion criteria. We intended to obtain a sample that
was as representative of each region as possible. Eligible
patients were adults with metastatic or recurrent cancer
of the lung, oesophagus, stomach, colon, rectum, pan-
creas, liver, biliary system, kidney, prostate, bladder,
breast, ovary, or uterus, who had been informed of their
malignancy and made outpatient visits to the oncology or
relevant specialty department.

We identified bereaved family members in hospitals
and at all general practice clinics with experience of caring
for terminally ill patients with cancer. Inclusion criteria
for bereaved family members were having an adult family
member with cancer who had died in a health-care
institution or at home (one family member listed as the
main caregiver on the medical record was selected for
each patient) who had had a primary tumour of the lung,
oesophagus, stomach, colon, rectum, pancreas, liver,
biliary system, kidney, prostate, bladder, breast, ovary, or
uterus; received medical treatment from the institution on
3 days or more; and been informed of the malignancy.
Bereaved family members of patients who died from
treatment-associated complications or comorbidities or
who died in intensive-care units were also excluded.

Physicians and nurses were recruited from hospitals,
general practice clinics, and district nurse services.
Hospital physicians and nurses working in cancer-related
specialties, a representative physician of general practice
clinics, and all district nurses with 3 years or more of
clinical experience (ie, who had completed residency
training) were eligible for inclusion. Health-care workers
were excluded if they had not treated any cancer patients
during the previous year.

We obtained preintervention data for outcomes before
or in the early stage of the intervention period and
postintervention data for outcomes after or in the late
stage of the intervention period. The intervention pro-
gramme was implemented from April 1, 2008, to March 31,
2011; these dates were prospectively defined. We got
information about the location of death of patients with
cancer from the national government registry and the
number of patients who receive specialised palliative care
services from each service for each year from 2007 to 2010.
We consecutively recruited patients who were receiving
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medical treatment for cancer in participating hospitals
between March 1 and April 30, 2008 (preintervention), and
between Nov 1 and Dec 31, 2010 (postintervention). We
consecutively sampled bereaved families of patients who
died between April 1, 2007, and March 31, 2008 (pre-
intervention), and between April 1, 2010, and March 31,
2011 (postintervention), and questionnaires were sent in
October, 2008 (preintervention), and October, 2011
(postintervention). Physicians and nurses were sampled
in February, 2008 (preintervention), and January, 2011
(postintervention). Interviews with participating clinical
staff were done from Jan 6, to March 31, 2011.

Interventions

Interventions were designed on the basis of a literature
review, preliminary surveys, and discussion among the
researchers and with health-care professionals in the
study regions to resolve the identified major barriers to
region-based palliative care.”

Four types of interventions were implemented—ie,
those to improve the knowledge of, and skills in, palliative
care (eg, dissemination of manuals and assessment
instruments, interactive workshops), increase the
availability of specialised palliative care services (eg,
establishment of a new community palliative care team,
outreach educational visits), coordinate community
palliative care resources (eg, regional palliative care
centres, whole-region interdisciplinary conferences,
patient-held records, discharge-planning systems), and
provide appropriate information about palliative care to
the general public, patients, and families (panel 1).
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To deliver the intervention, each region identified a
team of local leaders, including a physician, a nurse, and a
medical social worker who had already been working as a
clinical specialist in the region, that was responsible for
implementation. These leaders received a 2 day workshop
from the research team before the interventions. To
monitor and help with implentation of interventions,
meetings between local leaders and the research group
were held 25 times throughout the study, and a certified
community nurse visited each region and followed up by
telephone and email consistently.

We designed interventions so that structural or
financial changes would not be needed in the health-care
system, and aimed to optimise health-care resources
within a region. With reference to the UK Medical
Research Council recommendation® about complex
interventions, we closely monitored the intensity of
interventions, described the narrative intervention pro-
cess in detail, and investigated the levels of exposure to
interventions in the postintervention survey.

Procedures

Our study had four primary endpoints—namely, the
proportion of patients with cancer who died at home,
coverage of specialist services (ie, the ratio of patients
who received specialised palliative care services to all
patients who died of cancer), and patient-reported and
family-reported qualities of palliative care on the care
evaluation scale®® We obtained the proportion of
patients who died at home from the national government
registry. As reference data, the mean home-death rate of
all patients with cancer in Japan was obtained. The
number of patients who received specialised palliative
care services was defined as the total number of patients
listed by each specialised palliative care service. Duplicate
counting was permitted (ie, if patients used more than
one specialised palliative care service, they were counted
each time). We used the total score of three subscales
(physical care provided by physicians, physical care
provided by nurses, and psychoexistential care, each of
which had three items) of the care evaluation scale as a
single scale. Each item was scored on a 6-point Likert-
type scale (I=improvement is very necessary; 6=improve-
ment is not necessary at all); high values suggest that
patients perceive little need for improvement.

Secondary endpoints were care burden, length of
hospital admission, quality of life, difficulty of delivering
palliative care, and knowledge of palliative care. We
measured care burden on the basis of the care burden
section of the caregiving consequences inventory,” which
comprises four items about physical, emotional, practical,
and economic burden scored from 1 (“strongly disagree”)
to 7 (“strongly agree”); high values suggest a high
perceived care burden. Bereaved family members
reported the length of inpatient hospital admission of
“2 weeks or longer” in the last month of life. Quality of
life of patients, as judged by both patients and bereaved
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families (as a proxy for terminally ill patients), was
measured with the good death inventory®* Each item
was scored from 1 (“strongly disagree”) to 7 (“strongly
agree”); high values suggest a high perceived quality of
life. Additionally, we asked bereaved family members
about whether they believed that patients had died in
their preferred place.”

Physician-reported and nurse-reported difficulty of
delivering palliative care were measured with the
palliative care difficulty scale,® which consists of five
subscales (communication in multidisciplinary teams,
community coordination, expert support, alleviation of
symptoms, and communication with patients and
families) that assess the frequency of problems in daily
practice with a Likert-type scale scored from 1 (“never”) to
5 (“very much”); high values suggest a high perceived
difficulty. We measured physician-reported and nurse-
reported knowledge about palliative care with the
palliative care knowledge test.” Responses were scored as
correct or incorrect; high test scores suggest a high level
of knowledge about palliative care.

Qualitative assessment

In addition to the surveys, all health-care professionals
who had roles in the implementation of the interventions
underwent semistructured face-to-face interviews with two
trained research nurses in the late stages of, or after, the
interventions—specifically between Jan 6 and March 31,
2011. Questions focused on the perceived changes and
experiences during the study and perceived reasons for the
changes. All interviews were audiotaped, transcribed
verbatim, and subjected to thematic analysis on the basis

of the grounded theory tradition.”* Two nurse researchers
(distinct from the research nurses who did the interviews)
used a consistent comparison method to independently
code interviews for major themes. Coding frameworks and
assignments were discussed under the supervision of an
experienced palliative care specialist (TM). Discussions
between researchers resulted in full agreement about the
codes and themes that emerged.

Statistical analysis

We used logistic regression to compare changes in home
death rates and ratios of patients who received specialised
palliative care services before and after the interventions.
The significance of interventions was assessed by time
interaction terms (ie, time trend). For comparison with
the national reference data for home deaths, we did
repeated measures analysis with robust variances (ie, a
generalised estimating equation approach) to account for
the longitudinal nature of the data. Scores on the care
evaluation scale, caregiving consequences inventory, pal-
liative care difficulty scale, and palliative care knowledge
test before and after the interventions were compared
with the Student’s i-test. We calculated Hedges' g to
estimate effect size.”” For duration of hospital admission,
we used the ¥2 test for trend. For interpretation, we
deemed effect sizes of 0-2 small, 0-5 moderate, and
0-8 large.” We did regressional analyses for all primary
endpoints to adjust for participants’ background
characteristics, such as age, sex, and region.

To adjust for difference in the proportions of places of
death of the patients sampled, the weighted means of
death location according to census data of four regions
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Physicians
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2016 family members asked to participate

! 1870 physicians asked to participate [

387 excluded
100 refused to participate
92 unable to complete questionnaire
75 died, were admitted, or were referred
to other hospital

> 42 had severe emotional distress
30 main physician unavailable
28 were in poor physical condition
14 unknown or other
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33 refused to participate
19 unable to complete questionnaire
129 no family member available
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57 patients had treatment-associated
deaths or comorbidities
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4 unknown or other
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Figure 1: Recruitment of patients, bereaved family members, physicians, and nurses before intervention programme
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Figure 2: Recruitment of patients, bereaved family members, physicians, and nurses after intervention programme
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See Online for appendix ~ were used for bereaved family outcomes. We did not
calculate inter-reliability statistics for the results of
qualitative interviews with health-care professionals. We
calculated sample sizes for four primary endpoints. We
used SAS (version 9.3) for all analyses. We deemed two-
sided p values of 0-0125 or less to be significant (we used
the Bonferroni correction for multiple comparisons).
This trial is registered with UMIN Clinical Trial Registry,
Japan (UMINOO0001274).
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Role of the funding source

The funding source had no role in study design; data
collection, analysis, or interpretation; or the writing of
the report. The corresponding author had full access to
all data and final responsibility for the decision to submit
for publication.

Results

859 patients, 1110 bereaved family members, 911 phys-
icians, and 2378 nurses were analysed in the preinter-
vention survey, and 857 patients, 1137 bereaved family
members, 706 physicians, and 2236 nurses in the
postintervention survey (figures 1, 2). Characteristics of
patients are summarised in the appendix. Qualitative
interviews, lasting a mean of 135 min (SD 39), were
completed with 101 of 103 health-care professionals,
resulting in 101 transcriptions (roughly 40000 words
each). 23 of 34 hospitals in the study regions agreed to
participate (8964 of 11033 [81-2%)] beds).

2016 of the 5147 (39-2%) patients surveyed who died
of cancer in the study regions in the preintervention
period died at participating institutions, and 2212 of
5546 (39-9%) patients surveyed during the post-
intervention period died at participating institutions.

Table 1 summarises the coverage of interventions
during the study. 355 of 706 (50-3%) physicians and 994
of 2236 (44-5%) nurses participated at least once in an
interactive workshop or a whole-region interdisciplinary
conference, or both, and 517 of 706 (73-2%) physicians
and 1512 of 2236 (67-6%) nurses used or acknowledged
the manual or assessment instruments, or both.
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In 2007, four palliative care units, ten hospital or
community palliative care teams, five outpatient
palliative care services, and no home palliative
care teams were available. In 2010, after the
interventions, five palliative care units, 11 hospital
or community palliative care teams, 11 outpatient
palliative care services, and two home palliative care
teams were available. All services were maintained after
the study.

The proportion of patients that died at home was
significantly higher after than before the interventions
(p<0-0001; table 2), and this increase was significantly
greater than that noted in the national reference data
(p<0-0001; figure 3). The ratio of patients who received
palliative care services to patients who died of cancer
(p<0-0001), and patient-reported (adjusted p=0-0027)

and family-reported (p<0-0001) qualities of palliative
care increased significantly from Dbefore the
interventions to after the interventions.

In the postintervention surveys, of 581 patients
who died at home, 311 family members were identified
and sent questionnaires, and 221 returned completed
questionnaires. 194 (87-78%) of the responding family
members agreed or strongly agreed that the patient had
died in his or her preferred place, and an additional nine
(4-07%) slightly agreed. Furthermore, the care burden
did not change significantly during the study period (for
either all families or families of patients who died at
home; table 2). Significantly fewer patients spent more
than 2 weeks of the last month of their lives in hospital
after the interventions than before the interventions
(p<0-0001; table 2).

imary endpoi
- Home deaths 348/5147 (6:76%)
. Ratios of patients who received specialised palliative 031
< care services to patients who died from cancer*
Quality of palliative caret
Patient-reported 4-43(1-08)
Family-reported 4-31(112)

 Secondary endpoint

Care burdent
Total 3-97 (1-50)
Families of patients who died at home 376 (1:57)

2 weeks or more in hospital in the last month of life 744/1039 (71-61%)

 Quality of life§

Patient-reported 545 (0-98)
Family-reported 4-41(0-97)

- Physician-reported difficultyl

- Total 2.69 (0-80)
Communication in multidisciplinary teams 2-47 (1-05)
Community coordination 296 (1-15)
Expert support 2-40 (1-25)
Alleviation of symptoms 2:94(0-98)

. Communication with patients 2:66 (0-94)

Physician-reported knowledge|| 72-:00 (22-86)

~ Nurse-reported difficultyq]

. Total 315 (075)
Communication in multidisciplinary teams 3-09 (1-03)
Community coordination 3-03(1-16)
Expert support 2-90(1-30)
Alleviation of symptoms 3-49(0-84)

- Communication with patients 3-25(0.91)

: Nurse-reported knowledge]| 50-72 (20-16)

581/5546 (10-48%) <0-0001
050 - <0-0001
457 (0-97) 014 0-0055 0-0027
456 (1-08) 023 <0-0001 <0-0001
403 (1:50) 0-04 0-3546
3-87 (1:54) 0-07 05874
677/1061 (63-81%) <0-0001
5-52 (0-92) 0-08 01024 01680
4-63 (0-96) 022 <0-0001 <0-0001
228 (0-75) 0-52 <0-0001 <0-0001
210 (0-97) 037 <0-0001 <0-0001
2.25(1-08) 063 <0-0001 <0-0001
1.83 (1-06) 0-49 <0-0001 <0-0001
2.76 (0-98) 0-18 <0-0001 <0-0001
2.45(0-92) 022 <0-0001 <0-0001
78-46 (20-35) 030 <0-0001 <0-0001
2:72(073) 059 <0-0001 <0-0001
2.65 (1:05) 0-42 <0-0001 <0-0001
237 (1:05) 0-60 <0-0001 <0-0001
219 (114) 058 <0-0001 <0-0001
328(0-88) 024 <0-0001 <0-0001
307 (0-97) 019 <0-0001 <0-0001
60-43 (21-89) 0-46 <0-0001 <0-0001
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Figure 3: Proportion of patients with cancer who died at home after the
programme of interventions compared with national standards

Bars are 95% Cls. in study regions, 348 of the 5147 (6-8%) total cancer deaths in
2007, 463 of the 5394 (8-6%) total cancer deaths in 2008, 507 of the 5302 (9-6%)
total cancer deaths in 2009, and 581 of the 5546 (10-5%) total cancer deaths in
2010 were home deaths. In national reference data, 22 623 of the 336 468 (6:7%)
total cancer deaths in 2007, 24 941 of the 342 963 (7-3%) total cancer deaths in
2008, 25433 of the 344 105 (7-4%) total cancer deaths in 2009, and 27508 of the
353499 (7-8%) total cancer deaths in 2010 were home deaths.

Family-reported quality of life of terminally ill patients
was significantly higher after than before the inter-
ventions (adjusted p<0-0001), whereas patient-reported
quality of life did not significantly change (p=0-1680;
table 2). Physician-reported and nurse-reported
difficulties in delivering palliative care decreased
significantly after the interventions (p<0-0001), with
overall effect sizes of more than 0-5 (table 2). Physician-
reported and nursereported knowledge increased
significantly after the interventions (table 2). Greater
improvements were noted in the subscales of community
coordination, expert support, and communication in
multidisciplinary teams (table 2).

Through analysis of the qualitative data, we identified
seven themes, typical data for three of which are included
in the appendix. The health-care professionals who had
roles in the implementation of the interventions greatly
emphasised improved communication and cooperation
between regional health-care professionals (data not
shown) and described various ways in which
communication and cooperation improved daily palliative
care practices—eg, many meetings were held at which
specialists and responsible persons were more easily
contactable than they had been previously. The main
perceived reasons for changes were whole-region
interdisciplinary conferences and informal interactions at
various meetings (data not shown).

Implementing health-care professionals also perceived
increased confidence in the system to care for patients
with cancer at home (data not shown). Changes were
identified both in hospitals and the community, and the
implementing health-care professionals stated that these
changes resulted in timely discharge to home or a longer
stay at home, or both (data not shown). Perceived reasons
for these changes included collaboration with various
specialties, easier exchange of information, increased
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availability of specialists and inpatient resources, devel-
opment of discharge-planning divisions, and improved
hospital clinicians’ knowledge about what care was
provided at home and community clinicians’ general
improved knowledge (data not shown).

Discussion

Our study was one of the largest and most comprehensive
mixed-methods studies to explore the effects of a region-
wide programme of interventions to improve palliative care
for patients with cancer (panel 2). We measured
interpretable multidimensional outcomes from a large
population (that was nearly representative of the regions
involved), and introduced interventions that could be
adopted in other regions. The qualitative study, fur-
thermore, suggests a framework for how this change
occurred, and this framework can guide researchers and
policy makers designing interventions to improve region-
based palliative care.

Introduction of the interventions increased the pro-
portion of deaths occurring at home—a result consistent
with the findings of a previous randomised study, * which
did not, however, assess whether the increase in the rate of
home deaths was associated with the patients’ preferences
or those of their families. A strength of our study was that
most family members of patients who died at home
confirmed that the patient wanted to die at home.
Furthermore, we noted no evidence of increases in the
care burden of families of patients who died at home. The
absolute number of home deaths was, nonetheless, still
low after the interventions, suggesting that some structural
or financial changes are needed in the health-care system
before a further increase in the proportion of home deaths
will occur.

Significant improvements in patient-reported and
family-reported qualities of care and family-reported
quality of life were noted, but changes in patients’
outcomes were generally small, probably because the
high scores of outpatients in the preintervention survey
caused ceiling effects and interventions were mainly
targeted to patients with more advanced cancer.

Importantly, the intervention programme significantly
decreased difficulties associated with delivering palliative
care reported by physicians and nurses at a regional level,
especially those related to communication, coordination,
and expert support. This finding was strongly supported
by the qualitative findings, which showed that
communication and cooperation were particularly
improved, suggesting that one of the most powerful
perceived effects is improved communication between
health-care professionals.”™"”

An additional strength of the qualitative study was that
many ways in which good communication and
cooperation can positively affect daily practice and
patients’ outcomes were clearly described. The key
interventions cited were whole-region interdisciplinary
conferences and informal interactions at various types of
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meeting. These findings provide insight into why
improved communication is important for high-quality
palliative care at a regional level and strongly imply that
easing communication between health-care professionals
is essential for improvement of regional palliative care.
Our study had some substantial limitations, the most
important of which was the absence of a control group
(excepting people who died at home and were included in
national data). Second, the outcomes measured with
questionnaire surveys might have been affected by
selection, response, and recall biases. Although we
statistically adjusted for all noted differences in

www.thelancet.com/oncology Vol14 june 2013

participants’ backgrounds, the intervention effects might
have been overestimated, especially in the samples of
patients and bereaved families, because of an unex-
plained increase in excluded participants as a result of
severe emotional distress and an increase in sampling
from home settings. These methodological limitations
can be overcome in future studies through use of, when
feasible, data from complete patients’ registries or a
mortality follow-back survey, or both. Third, our data
might not be a fully representative regional sample,
although most hospital beds and roughly 40% of deceased
patients were included. Fourth, we did not measure
objective metrics of health-service use (eg, number of
admissions). Fifth, patients who received medical care
from an institution within 2 days or who were not
informed of malignancy (and their families) did not have
input. Finally, we excluded patients who did not have
cancer.

As a policy implication, establishment of a structure to
improve communication between health-care profes-
sionals is an extremely important element of regional
palliative care programmes. We recommend the use of
combined methods to understand the overall effects of
region-wide multicomponent interventions.
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