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Fumio Shaku?

Various physical and psychosocial difficulties including anxiety affect cancer patients. Patient
surroundings also have psychological effects on caregiving. Assessing the current status of palliative
care intervention, specifically examining anxiety and its associated factors, is important to improve
palliative care unit (PCU) patient quality of life (QOL). This study retrospectively assessed 199 patients
admitted to a PCU during August 2018-June 2019. Data for symptom control, anxiety level, disease
insight, and communication level obtained using Support Team Assessment Schedule Japanese
version (STAS-J) were evaluated on admission and after 2 weeks. Palliative Prognostic Index (PPI)

and laboratory data were collected at admission. Patient anxiety was significantly severer and more
frequent in groups with severer functional impairment (p=0.003) and those requiring symptom control
(p=0.006). Nevertheless, no relation was found between dyspnea and anxiety (p=0.135). Patients
with edema more frequently experienced anxiety (p=0.068). Patient survival was significantly shorter
when family anxiety was higher after 2 weeks (p=0.021). Symptoms, edema, and disabilities in daily
living correlate with patient anxiety. Dyspnea is associated with anxiety, but its emergence might be
attributable mainly to physical factors in this population. Family members might sensitize changes
reflecting worsened general conditions earlier than the patients.

Cancer patients experience various difficulties that adversely affect their quality of life (QOL)'~. Anxiety report-
edly exists more frequently among cancer patients®. Cancer survivors often require the use of medication®. Chen
et al. reported that anxiety is negatively correlated with spiritual well-being’, and that it is associated with worse
QOL in patients after chemotherapy®. These findings suggest anxiety as a severe difficulty for cancer patients
and survivors.

Regarding physical symptoms, pain, a commonly occurring symptom among cancer patients, is reported by
55.0% of patients during cancer treatment and by 66.4% of patients in advanced or terminal stages’. Dyspnea,
known as a prognostic predictive factor!’, has prevalence correlated with disease progression!!. Fatigue is also
a frequently observed symptom in cancer patients'?, but no treatment strategy has yet been established for it"’.
These symptoms, including pain, dyspnea, and fatigue, reportedly interfere with patients’ daily living™*.

Physical symptoms that might coexist with psychosocial difficulties, not limited to anxiety, are also known
to occur frequently in palliative care settings. Hui et al. reported that 44% of patients admitted to an acute PCU
experience spiritual distress; they also reported its relation to pain'®. Correlation of psychological stress with
dyspnea has also been reported’®. These facts suggest that psychological problems and physical symptoms are
closely related and that consideration must include both perspectives.

Patients with life-threatening disease such as cancer might have also difficulties with the recognition pro-
cess of prognosis. Better understanding of the process can be expected to help medical professionals provide
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personalized care and support decision-making'’. This finding indicates that it is important to examine patients’
insight into diseases, which might reflect psychological acceptance of diseases.

Relationships between patients and their surrounding people are reportedly important for spiritual care'®. Co-
existence should be specifically addressed in caring for patients with anxiety'. Communication and relationships
with healthcare professionals are also fundamentally important for patients’ decision making®. According to
these findings, it is also important to examine their social status, including their relationships with surrounding
people, when considering the quality of palliative care, including psychological aspects.

Along with the patients themselves, their caregivers, including family members, are also facing difficulties
that include psychological distress*'~?°. Cancer patient family caregivers also have anxiety?'. Amelioration of
their psychological difficulties might raise care quality?®. Bereavement support for caregivers is also known to
reduce their grief, depression, and anxiety?. Early recognition of their difficulties, including anxiety, might also
help establish family psychological care. In palliative care settings, particularly addressing the caregiver’s anxiety
is important because it results not only in better patient care, but also helps them cope with their psychological
difficulties during patient care, and even after a patient’s death.

As described above, cancer patients are affected by difficulties including psychological and physical factors
that might be coexisting or cross-interacting. Their surrounding people are also affected during caregiving. Pal-
liative care services are intended to improve psychosocial difficulties as necessary in clinical settings and also to
improve the QOL of the patients and their families through control of physical difficulties including pain and
other symptoms*?. Comprehensive understanding of palliative care status is necessary to support patients and
their families effectively. This study was conducted to assess the current status of palliative care intervention,
with specifically examine anxiety and its associated factors.

Methods

This retrospective observational study was conducted at a single center. Medical records of patients admitted
to the PCU at Japanese Red Cross Medical Center during August 2018-June 2019 were surveyed. Patients with
multiple admissions were recruited only at their first admission during the observational period. Patient survival
was observed until March 2020.

On admission, patient background data including age, sex, primary cancer site, length of hospital stay, and
disease duration were collected. Data for the Palliative Prognostic Index (PPI)'’, laboratory data including white
blood cell count, lymphocyte percentage, C-reactive protein (CRP) concentration, and the Support Team Assess-
ment Schedule Japanese version (STAS-]J)? were also collected.

Actually, PPI is a reliable and simple tool to assess the life-expectancy of cancer patients'’. Calculated accord-
ing to performance status evaluated with the palliative performance scale (PPS)*, oral intake, dyspnea at rest,
delirium, and edema, a total score of more than 6 or 4 of the maximum 15 indicates survival of 3 or 6 weeks. The
cut off was set as described in an earlier report!?.

Elevated white blood cell counts and low lymphocyte percentage are known as factors predictive for poor
prognosis’!. They indicate inflammation under certain conditions, which is also reportedly associated with
anxiety®*~**. Association between CRP and anxiety has been described earlier in the literature®>*. Therefore,
CRP was selected in addition as a marker of general inflammation, also in association with anxiety.

A reliable surrogate evaluation tool, STAS, is useful to assess the existence of difficulties and the need for
their improvement in palliative settings®’. Since it was first developed, the tool has been used widely in Japan and
other countries?***. Of 16 items evaluated using the original STAS, core items including control of pain and
other symptoms, anxiety, insight of prognosis, and communication level of the patients, their family members
and professionals are evaluated with STAS-]. From these points of view, STAS-]J is suitable. It was selected for
this survey. Another seven items including planning, practical aid, financial, wasted time, spiritual, professional
anxiety and advising professionals are not evaluated with STAS-J, which might address the physical and psy-
chological difficulties of patients and their families more directly. The status of each difficulty and its need for
improvement is evaluated with a five-point rank scale (0 through 4, more difficulties denoted by a higher score)
by medical staff in charge. For this study, evaluation with STAS-]J was performed always by several, at least three,
palliative care staff members including palliative physicians and nursing staff members. Although STAS is not a
subjective patient-reported outcome scale, its usefulness should be emphasized when considering the condition of
patients in palliative care settings who might be delirious or in a drowsy state. Regarding the observation period
required for symptom control, although effects of opioids against dyspnea can be evaluated within some hours
to 2 days*®*, 14 days are necessary for opioid rotation against cancer pain treatment*2. A 2-week period is also
applied in some studies evaluating transitional changes of anxiety*>*%. Considering also the mean and median
hospital stay of the participants in addition, data for STAS-J after 2 weeks of admission were collected again to
assess their transitional change. Considering that the accuracy of the statistics could not be ensured because of
the paucity of cases, we did not conduct our evaluation over a longer period of time.

Palliative care services including symptom control and psychosocial intervention were administered by mul-
tidisciplinary staff members including palliative physicians, nursing staff, dental hygienists, psychotherapists,
music therapists, and a harp therapist.

To compare the change of STAS-] score from that at admission to that after 2 weeks, the Wilcoxon signed
rank test, a paired nonparametric test, was used because these scores are paired categorical rank data. A two-
group comparison of STAS-] scores related to the severity and frequency of anxiety in patients who require some
symptom control (STAS-J: pain or other symptom control > 2) versus those in other patients was performed using
the Wilcoxon rank sum test, an unpaired nonparametric test, because these scores are unpaired categorical rank
data. The Wilcoxon rank sum test was also used for two-group comparison of items including other unpaired
categorical rank data for which normality cannot be assumed, such as the PPI total score, edema, dyspnea at
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(A) Patient background n Mean +SD (median; range) or number (%)

Age (y.0.)

199 70.9+12.7 (72; 18-97)

Sex

199 Male, 87 (43.7)/ Female, 112 (56.3)

Primary site

Lung, 40 (20.1) / Pancreas, 32 (16.1) / Colorectal, 20 (10.5) / Gastric (including 1 GIST), 19 (9.5) / Hepatobil-
iary, 18 (9.0) / Breast, 15 (7.5) / Hematological, 10 (5.0) / Oral and Maxillofacial, 9 (4.5) / Esophagus, 7 (3.5)
199 / Uterine, 5 (2.5) / Ovary, 4 (2.0) / Thyroid, 3 (1.5) / Prostate, 3 (1.5) / Cerebral, 2 (1.0) / Thymus, 2 (1.0) /
Cecum, 2 (1.0) / Pleural mesothelioma, 1 (0.5) / Renal, 1 (0.5) / Renal pelvis, 1 (0.5) / Testicular, 1 (0.5) / Oth-
ers, 3 (1.5) / Unknown, 1 (0.5)

(B) Hospital stay, disease duration and inflammatory markers

n Mean +SD (median; range)
Hospital stay (days) 199 22.3+21.8 (15; 0-147)
Disease duration (months) 128 27.0+30.1 (18; 1-236)
Laboratory test
WBC (x 103/pL) 148 12.4+24.7 (8.9; 1.6-297.9)
Ly (%) 128 10.829.8 (7.6; 0.5-59.3)
CRP (mg/dL) 145 6.9+6.8 (4.7; 0.0-32.5)
(C) PPI score on admission n Mean + SD (median; range) or score: 1 (%)
PPI Score Total 189 6.1+3.0 (6.0; 0-12.5)
Items for PPI
PPS 197 0:17 (8.6) / 2.5: 136 (69.0) / 4.0: 44 (22.3)

Oral intake

198 0:31(15.7) / 1.0, 84 (42.4) / 2.5: 83 (41.9)

Edema 193 0: 88 (45.6) / 1.0: 105 (54.4)
Dyspnea 196 0: 161 (82.1) / 3.5: 35 (17.9)
Delirium 194 0: 153 (78.9) / 4.0: 41 (21.1)

Table 1. Patient characteristics.

rest, delirium, and laboratory data. When the factor was classified into two categories such as communication
level, insight of disease and anxiety, a two-group comparison was applied using Fisher’s exact test. That test is an
accurate method for 2 X 2 contingency tables. For a three-group comparison of items such as PPS scores and oral
intake, the Kruskal-Wallis test, a nonparametric multigroup test, was used. The log-rank test, which is commonly
used in survival time analysis, was used to compare the survival distributions of patients between two groups
such as symptom control or control required, and with anxiety or without anxiety. A P value of less than 0.05
was inferred as significant. Statistical analyses were conducted independently by the Japan Institute of Statistical
Technology (Tokyo, Japan) using software (SPSS Statistics 23; IBM Corp., Armonk, NY, USA).

The entire protocol for this study was approved by the ethics committee of the Japanese Red Cross Medical
Center (approval number 1006). This study was conducted in accordance with standards of the Declaration of
Helsinki. In a non-invasive observational study, Japanese law requires no written informed consent from indi-
vidual participants. Therefore, as approved by the ethical committee of the Japanese Red Cross Medical Center,
an opt-out method was applied for this study rather than obtaining written informed consent.

Results

Patient characteristics. During the study period, 199 patients were admitted to the PCU of Japanese
Red Cross Medical Center. As presented in Table 1A,B, they were 87 men and 112 women with mean age of
70.9 £12.7 years. The most common primary site was the lung (40 of 199 patients).

Mean hospital stay and disease durations were, respectively, 22.3 +21.8 days (n=199) and 27.0+ 30.1 months
(n=128). Of 199 participants, 165 died during the first stay at our facility, 4 transferred to other hospitals, and
30 returned to their homes and nursing facilities. Of 34 patients who survived to discharge, 26 were found to
have died after discharge during the follow up period. Laboratory tests on admission yielded the following
results: white blood cell count of 12.4+24.7 x 10°/uL (n = 148), lymphocyte percentage of 10.8 +9.8% (n=128),
and CRP concentration of 6.9 + 6.8 mg/dL (n =145). The total PPI score was 6.1+ 3.0 (n=189) on admission, as
shown in Table 1C.

STAS-J score on admission and after 2 weeks. Pain and other symptoms requiring control (STAS-J:
pain and other symptom control >2) were reported by 29.8% (50 of 168) and 57.4% (93 of 162) of patients on
admission. Increased anxiety (STAS-J: anxiety >2) was reported by 26.9% (32 of 119) of patients, and by 26.3%
(30 of 114) of families. In addition, eight patients were experiencing higher anxiety (STAS-J: anxiety>2), as
reported by both patients and family members. Difficulties in disease insight ranked as 1 and over were reported
by 29.2% (26 of 89) of patients and by 10.6% (11 of 104) of family members. Regarding the communication level,
no difficulty was ranked as 0 in 76.7% (92 of 120) between patients and family members, and in 90.7% (98 of
108) between patients and families and staff. Communication difficulties between medical staff members were
not sensitized by 94.0% (158 of 168).
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Patient anxiety on admission
Pain and Other symptoms 0 1 2 3 4 Total
Both<2
Symptom under control n(%) |4(11.8%) 26 (76.5%) 3(8.8%) 1(2.9%) 0 (0.0%) 34 (100.0%)
Others
Symptom control required n(%) |3 (3.6%) 53 (63.1%) 17 (20.2%) 9 (10.7%) 2 (2.4%) 84 (100.0%)
Total n(%) | 7(5.9%) 79 (66.9%) 20 (16.9%) 10 (8.5%) 2(1.7%) | 118 (100.0%)

Table 2. Patient anxiety on admission by symptom control. p =0.006* (Wilcoxon rank sum test).

Patient anxiety>2 Patient anxiety <2

Laboratory test Mean+SD | (Median;range) |n | Mean+SD | (Median; range) | n | Wilcoxon rank sum test (p)
WBC (x103/uL) 10.0+5.5 (8.253.1-24.8) 26 9.5+6.2 (8.3;2.7-42.9) 68 | 0.660
Ly (%) 10.4+9.4 (8.3;2.0-36.0) 22 | 11.0+8.3 (7.9; 1.0-50.7) 62 | 0.445
CRP (mg/dL) 6.1£6.5 (4.5; 0.4-26.9) 26 6.7£6.5 (4.6; 0.0-32.5) 68 | 0.507

Table 3. Inflammatory markers and patient anxiety evaluated with STAS-]J on Admission.

After 2 weeks, pain and other symptoms requiring control were reported by 24.1% (14 of 58) and 48.3%
(28 of 58) of patients. Increased anxiety was reported by 28.9% (13 of 45) of patients and by 21.2% (11 of 52)
of families. Difficulty in disease insight was reported by 30.0% (12 of 40) of patients and by 12.2% (6 of 49) of
families. Regarding the communication level, no difficulty was found in 81.6% (40 of 49) between patients and
family members, in 88.9% (48 of 54) between patients and families and staff, and in 96.5% (55 of 57) between
medical staff members. No significant difference was found in the distributions of STAS-] scores between those
on admission and those found after 2 weeks: pain, p=0.400; other symptoms, p =0.052; patient anxiety, p =0.462;
family anxiety, p=0.499; patient insight of disease, p=0.726; family insight of disease, p=0.317; communica-
tion between patient and family, p = 1.000; communication between professionals, p =0.527; communication of
professional to patient and family, p =0.453; Wilcoxon signed rank test.

Anxiety and other factors evaluated using STAS-J. Relations between patient anxiety and symptom
control evaluated with STAS-] are presented in Table 2. For patients requiring control of any symptom (STAS-J:
pain or other symptom control > 2), the severity and frequency of anxiety was significantly higher than for oth-
ers (p=0.006%, Wilcoxon rank sum test). No significant relation was found between symptom control and anxi-
ety of their family members (p=0.459. Wilcoxon rank sum test). Regarding communication between patients
and their family members, no significant relation to anxiety of patients and their family members was found
(p=0.406 and 0.427, respectively; Fisher’s exact test). No significant relation was found between patient insight
of disease and anxiety (patients, p=1.000; family, p =0.349; Fisher’s exact test), or family insight of disease and
anxiety (patients, p=0.741; family, p=1.000; Fisher’s exact test).

Anxiety and laboratory data including inflammation markers.  Table 3 presents a relation between
patient anxiety evaluated with STAS-J and laboratory data including inflammation markers. Between patients
with and without higher anxiety (STAS-]: patient anxiety > 2 and others), no significant difference was found for
WBC, Ly, or CRP (p=0.660, 0.445, 0.507, respectively; Wilcoxon rank sum test).

Anxiety and PPl score. Relations between PPI scores and anxiety of patients evaluated with STAS-] are
shown in Table 4A-G. No significant relation was found between the PPI total score and anxiety of patients
when the cut-off was set as > 6 or > 4: a cutoff of more than 6 showed p=0.630; a cutoff of more than 4 was found
with p=0.429, by Wilcoxon rank sum test. Considering each item of PPI, the severity and frequency of patient
anxiety was higher in cases with higher patient PPS scores reflecting a loss of daily living capabilities (p =0.003*,
Kruskal-Wallis test). In addition, anxiety tended to be experienced more severely and more frequently in patients
with edema, but not to a significant degree (p=0.068, Wilcoxon rank sum test). No significant relation between
dyspnea at rest and anxiety of patients was found (p=0.135, Wilcoxon rank sum test). Moreover, no significant
relation was found between scores for oral intake, delirium, or anxiety: oral intake, p=0.274, Kruskal-Wallis
test; delirium, p=0.559, Wilcoxon rank sum test. For family anxiety, there were no relating items in all and each
score of PPI: total score cutoff of more than 6, p=0.491, cutoff of more than 4, p=0.581, Wilcoxon rank sum test;
PPS, p=0.181; oral intake, p=0.788, Kruskal-Wallis test; edema, p=0.473; dyspnea at rest, p=0.444; delirium,
p=0.588; Wilcoxon rank sum test.

Patient survival and anxiety. Patient survival and symptom control on admission are shown in Fig. 1.
No significant difference was found for patient survival between groups with any symptom requiring control,
as defined by STAS-]J for pain or other symptom control>2 or without: with, median 21.0 days, n=110; with-
out, median 23.0 days, n=>52; p=0.313, Log-rank test. Figure 2A,B present relations between patient survival
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Patient Anxiety 0 1 2 3 ‘ 4 ‘ Total

(A) Total score (cut off as 6)

<601 (%) |7(89%) |50 (63.3%) |15 (19%) 6(7.6) 1(1.3%) | 79 (100.0%)
>6.0n (%) |1(2.9%) 24 (70.6%) 4(11.8%) 4(11.8%) | 1 (2.9%) 34 (100.0%)
Total n (%) 8(7.1%) 74 (65.5%) | 19 (16.8%) | 10(8.8%) |2 (1.8%) |113(100.0%)
(B) Total score (Cut off as 4)
<4.0n (%) |5(11.9%) |26(61.9%) | 7(16.7%) | 3(7.1%) |1(2.4%) | 42 (100.0%)
>4.0n (%) |3 (4.2%) 48 (67.6%) | 12 (16.9%) 7(9.9%) |1 (1.4%) 71 (100.0%)
Total n (%) 8(7.1%) 74 (65.5%) | 19 (16.8%) | 10(8.8%) |2 (1.8%) |113(100.0%)
(C) Score for PPS

PPI total score

PPI total score

01 (%) 4(33.3%) 7 (58.3%) 1(8.3%) 0(0.0%) |0 (0.0%) 12 (100.0%)
PPI-PPS 2.5n (%) 3(3.3%) 59 (64.8%) | 18 (19.8%) 9(9.9%) |2(2.2%) 91 (100.0%)

40n (%) | 1(67%) |13(86.7%) | 0(0.0%) 1(6.7%) | 0(0.0%) | 15 (100.0%)
Total n (%) 8(6.8%) | 79(66.9%) |19 (16.1%) | 10(8.5%) |2 (1.7%) | 118 (100.0%)
(D) Score for oral intake

01 (%) 3(11.5%) | 18(69.2%) 3(11.5%) 2(7.7%) | 0(0.0%) 26 (100.0%)
PPL-Oralintake | 1.07 (%) |4(6.9%) |34(58.6%) |13(22.4%) | 5(8.6%) |2(3.4%) | 58(100.0%)

2.5n (%) 1(2.9%) 27 (77.1%) 4 (11.4%) 3(8.6%) |0(0.0%) 35 (100.0%)
Total n (%) 8(6.7%) 79 (66.4%) | 20(16.8%) |10(8.4%) |2(1.7%) | 119 (100.0%)
(E) Score for edema

01 (%) 5(9.3%) | 38(70.4%) | 9(167%) | 1(1.9%) |1(1.9%) | 54 (100.0%)
PPI-Edema

1.0 n (%) 3 (4.9%) 38(62.3%) | 10(16.4%) 9 (14.8%) | 1 (1.6%) 61 (100.0%)
Total n (%) 8(7.0%) 76 (66.1%) | 19(16.5%) |10(8.7%) |2(1.7%) | 115 (100.0%)
(F) Score for dyspnea at rest

0n (%) 8(8.3%) 64 (66.7%) | 16 (16.7%) 7(7.3%) | 1(1.0%) 96 (100.0%)
PPI-Dyspnea

3.5n (%) 0(0.0%) 15 (65.2%) 4 (17.4%) 3(13.0%) | 1(4.3%) 23 (100.0%)
Total n (%) 8(6.7%) |79 (66.4%) |20(16.8%) | 10(8.4%) |2 (1.7%) | 119 (100.0%)
(G) Score for delirium

0n (%) 7 (6.5%) 70 (65.4%) | 19 (17.8%) 9(8.4%) |2(1.9%) |107(100.0%)
PPI-Delirium

4.0 n (%) 1(10.0%) 7 (70.0%) 1 (10.0%) 1 (10.0%) | 0 (0.0%) 10 (100.0%)
Total 1 (%) 8(6.8%) | 77(65.8%) |20 (17.1%) |10 (8.5%) |2 (1.7%) | 117 (100.0%)

Table 4. Anxiety of patients evaluated with STAS-] and PPI. (A) p=0.630 (Wilcoxon rank sum test). (B)
p=0.429 (Wilcoxon rank sum test). (C) p=0.003* (Kruskal-Wallis test). (D) p=0.274 (Kruskal-Wallis test).
(E) p=0.068 (Wilcoxon rank sum test). (F) p=0.135 (Wilcoxon rank sum test). (G) p=0.559 (Wilcoxon rank
sum test).

and anxiety. Defining higher anxiety as STAS-]J anxiety > 2, no significant difference was found between patient
survival and anxiety of patients on admission: with, median 24.0 days, n = 32; without, median 23.0 days, n=_87;
Pp=0.624, Log-rank test. Setting 2 weeks after as a starting point, no significant difference in survival time was
found: with, median 38.0 days, n=13; without, median 44.0 days, n=32; p=0.678, Log-rank test. Regarding
anxiety of families, no significant difference was found in patient survival between groups with and without
anxiety on admission: with, median 18.0 days, n =30; without, median 17.0 days, n==84; p=0.652, Log-rank test.
However, patient survival was significantly shorter in the group with higher anxiety of family members than
without after 2 weeks: with, median 29.0 days, n=11; without, median 44.0 days, n=41; p=0.021, Log-rank test.

Discussion
This study has produced novel findings for difficulties experienced by patients admitted to a PCU and about the
present status of palliative care.

Transitional change of each STAS-J score during the first 2 weeks. Comparison of STAS-J scores
on admission and after 2 weeks revealed no significant difference, which means that various symptoms, anxi-
ety, insight into disease, and communication level neither improved nor worsened significantly during the first
2 weeks of stay at a PCU. Seow et al. reported rapid changes in ADL and symptoms of cancer patients at termi-
nal phase®. Results of this study might reflect the emergence of such a phenomenon. Although no significant
improvement was found, the fact that it did not worsen might be of some importance. It is also possible that the
patient had already received possible interventions as required. This study found no communication problems
in many cases on admission. Open communication and relationship with healthcare professionals are necessary
for patients’ decision making®. In such processes, precise disease insight might be gained. For these patients and
their families who have decided to be admitted to a PCU, communication between patients and their surround-
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Figure 1. Patient survival and symptom control on admission. No significant relation was found between
patient survival and the existence of any symptom requiring control defined by STAS-]: pain or other symptom
control >2 with symptoms, median 21.0 days, n=110 and without symptoms, median 23.0 days, n=>52,

p=0.313).
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Figure 2. Patient survival and anxiety. (A) Anxiety of patients. No significant relation was found between
patient survival and anxiety of patients on admission and after 2 weeks of admission: p=0.624 and 0.678
respectively. Higher anxiety is defined as STAS-J: anxiety > 2. (B) Anxiety of families. On admission, no
significant difference was found in survival time between groups with and without higher anxiety of families
defined as STAS-] anxiety > 2: with, median 18.0 days, n=30; without, median 17.0 days, n=84; p=0.652.
However, significantly shorter survival was found when anxiety of family members was higher after 2 weeks:
with higher anxiety, median 29.0 days, n=11; without, median 44.0 days, n=41; p=0.021.

ings and disease insight might have already been established before admission. Although the results also indicate
that greater effort is required, patient QOL seems to have been controlled overall in such situations. However,
different results might be obtained with a longer observation period.

Anxiety evaluated with STAS-J and associated factors.

During the last months of life, rapid changes

in ADL and physical symptoms emerge®. A higher total PPI score indicates shorter survival'. Elevated white
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blood cell counts and low lymphocyte percentages are also known to be predictive of poor prognosis®. They
might indicate poor general condition, with poor prognosis. Comparing anxiety with these including PPI and
laboratory data might indicate factors associated with anxiety of PCU patients. The relation between anxiety and
inflammation has also been reported®?-**, as have relations among inflammatory markers, association between
CRP and anxiety in population-based studies®*?¢. White blood cell counts and lymphocyte percentages also
indicate inflammation in addition to shorter survival. However, based on data obtained from this study, no sig-
nificant difference was found in the total PPI score and laboratory data including CRP between groups with or
without higher anxiety. These results suggest a lack of a clear contribution of the general condition and inflam-
mation to the anxiety of patients and family members in this population. Participants of this study are facing
life-threatening illness. Its emergence might be influenced by multiple factors. Moreover, it should be stated that
these chosen markers are not necessarily specific markers for anxiety.

Comparison of anxiety levels with the respective PPI items shows that patients with higher PPS scores, indi-
cating severer functional impairment, were found to feel anxiety more severely and frequently. Patients with
edema also tended to feel anxious. Higher PPS scores reflecting loss of daily living capabilities are expected to
contribute to the emergence of anxiety. Existence of edema might also be associated with the progress of anxi-
ety affecting changes of their body images, causing heaviness and disability in daily living as well. This result is
consistent with those obtained from an earlier study investigating the association of functional impairment with
anxiety®®. No relation was found between these two factors and the anxiety of their family members.

Hopwood et al. reported that burdens of physical symptoms predict depression in patients with lung cancer?’.
Psychological factors are also reportedly predictive for pain in cancer patients*. As described in these reports,
relations between physical symptoms and psychosocial problems are known to exist. In this study, the frequency
and severity of patient anxiety was found to be higher in patients with any symptom requiring control on admis-
sion. Nevertheless, these results do not show either as a cause or effect. The possibility of a close interrelation
must be considered.

Anxiety, communication environment and disease insight. Relations between patients and their
family members and surrounding people reportedly play a key role in spiritual care'®. Proper communication
environments can mitigate spiritual pain and the existential suffering of patients. Nevertheless, no significant
relation was found between the degree of familial communication and anxiety of patients. The importance of
communication between cancer patients and physicians involving their families has also been reported®. Such
communication might play important roles in caregiving. However, cases associated with difficulties were too
few. Disease insight, which might reflect psychological acceptance of disease, was also unrelated to patient anxi-
ety. For these patients and families to have decided on admission to a PCU, communication between patients
and family members and disease insight might have already been established before admission, eliminating their
association with anxiety. In this population setting, physical factors including irritability symptoms might play
more important roles in the emergence of anxiety.

Anxiety and symptom control, especially in relation to dyspnea. As described above, our data
indicate a significant relation among symptoms requiring control and patient anxiety. Of the symptoms reported
frequently by cancer patients, dyspnea is widely known to be associated with psychological problems including
anxiety'®***!, in addition to being a prognostic predictive factor'”. Patients are probably sensitive to dyspnea as
affected by various factors, including anxiety. In contrast, respiratory distress might engender anxiety, given that
breathing is fundamentally important to sustain life. However, no association of the PPI-dyspnea at rest score
was found with anxiety. Although dyspnea is evaluated using PPI only at rest, this result might indicate the
greater importance of physical factors than anxiety in relation to dyspnea in this population setting.

Emergence of anxiety in patients admitted to a PCU.  As described above, it has been suggested that
the involvement of ADL decline indicated by PPI and physical symptoms be regarded as factors causing anxiety
in patients admitted to a PCU. Existence of edema might also contribute to patient anxiety, affecting ADL. In
terms of reducing the anxiety of patients, this result suggests that efforts to improve ADL, such as rehabilitation
or appropriate care, are necessary in addition to symptom control. No clear involvement of disease insight and
communication environment was found from this study. As described above, their established status might
account for this result.

Patient survival and associated factors. No significant difference in patient survival was found
between groups with and without higher anxiety of patients and family members on admission. However, at
2 weeks after admission, patient survival was significantly shorter when family members were feeling anxiety at
a higher level and more frequently, but not the patients themselves. These results suggest that family members
sensitize changes that reflect worsening of general conditions earlier than the patients themselves. That sensitiza-
tion might also engender the prevalence of anticipatory grief of caregivers. This result indicates that more subtle
psychological conflicts might arise in families. Moreover, it underscores the importance of devoting attention to
this issue. These results also suggest the importance of specific examination of a patient’s anxiety irrespective of
their expected survival to improve their QOL.

No significant difference was found between patient survival and the existence of any symptom requiring
symptom control on admission, indicating the importance of symptom control irrespective of the expected
survival.
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Limitations of this study. This study has some limitations. First, this is a retrospective observational study
conducted at a single center, which means that the patient background is neither uniform nor generalized. Sec-
ond, the patient-reported outcome scale was not applied in this study because it might be difficult to perform
as a result of the poor general condition of the participants. This situation can also engender more missing data,
especially when a patient is delirious or with somnolence. Moreover, it can be a factor leading to bias in evaluat-
ing physical and psychosocial difficulties. Third, longer-term observational evaluation with ensured statistical
efficacy was not possible because of the reduced numbers of participants thereafter.

Future perspective of this study, QOL of patients and families. The main target of palliative care
is the QOL of the patient and family. Although QOL is an individual’s perception and STAS is not a tool for its
assessment, problems evaluated with STAS include physical and psychological problems: the components of
QOL™. The current states of difficulties experienced by patients and their families were presented in this report,
along with their transitional changes. For some difficulties, related items were inferred. In addition, this report
is the first of a study using STAS and indicating earlier family perception of worsening general conditions of
patients at PCU.

To develop palliative care services, factors influencing care must be identified in future studies. Further pro-
spective investigations based on patient-reported outcomes must be undertaken to improve the QOL of patients
and their family members.

Conclusion
Various symptoms and anxiety of cancer patients did not worsen during the first 2 weeks of stay at the PCU.
Disability in daily living and the existence of symptoms might play a more important role in exacerbating psy-
chological difficulties than the worsened general condition, inflammation, communication with surrounding
people, or psychological acceptance of disease. Dyspnea is known to coexist with psychological distress. However,
respiratory distress might also be caused mainly by physical factors in the population setting examined in this
study. The results underscore the need to devote sufficient attention to physical symptoms and ability in daily
living to improve patient comfort irrespective of the expected patient survival.

Family members of patients might sensitize any change reflecting general conditions earlier than the patients
themselves. Sufficient attention must be devoted to patients’ families in psychological aspects to support caregiv-
ers and patients comprehensively.

Received: 14 September 2020; Accepted: 20 August 2021
Published online: 29 September 2021

References

1. Hui, D., dos Santos, R., Chisholm, G. B. & Bruera, E. Symptom expression in the last seven days of life among cancer patients
admitted to acute palliative care units. J. Pain Symptom Manag. 50, 488-494. https://doi.org/10.1016/j.jpainsymman.2014.09.003
(2015).

2. Pidgeon, T. et al. A survey of patients’ experience of pain and other symptoms while receiving care from palliative care services.
BM]J Support Palliat. Care 6, 315-322. https://doi.org/10.1136/bmjspcare-2014-000748 (2016).

3. Rhondali, W. et al. Association between supportive care interventions and patient self-reported depression among advanced cancer
outpatients. Support Care Cancer 22, 871-879. https://doi.org/10.1007/s00520-013-2042-x (2014).

4. El-Jawahri, A., Nelson, A. M., Gray, T. E, Lee, S. J. & LeBlanc, T. W. Palliative and end-of-life care for patients with hematologic
malignancies. J. Clin. Oncol. 38, 944-953. https://doi.org/10.1200/JCO.18.02386 (2020).

5. Niedzwiedz, C. L., Knifton, L., Robb, K. A., Katikireddi, S. V. & Smith, D. J. Depression and anxiety among people living with and
beyond cancer: A growing clinical and research priority. BMC Cancer 19, 943. https://doi.org/10.1186/s12885-019-6181-4 (2019).

6. Hawkins, N. A,, Soman, A., Buchanan Lunsford, N., Leadbetter, S. & Rodriguez, J. L. Use of medications for treating anxiety and
depression in cancer survivors in the United States. J. Clin. Oncol. 35, 78-85. https://doi.org/10.1200/JC0O.2016.67.7690 (2017).

7. Chen, J. et al. Association between spiritual well-being, quality of life, anxiety and depression in patients with gynaecological
cancer in China. Medicine (Baltimore) 100, e24264. https://doi.org/10.1097/MD.0000000000024264 (2021).

8. Williams, A. M. et al. Fatigue, anxiety, and quality of life in breast cancer patients compared to non-cancer controls: A nationwide
longitudinal analysis. Breast Cancer Res. Treat. https://doi.org/10.1007/s10549-020-06067-6 (2021).

9. van den Beuken-van Everdingen, M. H., Hochstenbach, L. M., Joosten, E. A., Tjan-Heijnen, V. C. & Janssen, D. J. Update on
prevalence of pain in patients with cancer: Systematic review and meta-analysis. J. Pain Symptom Manag. 51, 1070-1090 e1079.
https://doi.org/10.1016/j.jpainsymman.2015.12.340 (2016).

10. Morita, T., Tsunoda, J., Inoue, S. & Chihara, S. The Palliative Prognostic Index: A scoring system for survival prediction of termi-
nally ill cancer patients. Support Care Cancer 7, 128-133. https://doi.org/10.1007/s005200050242 (1999).

11. Mercadante, S., Casuccio, A. & Fulfaro, E. The course of symptom frequency and intensity in advanced cancer patients followed
at home. J. Pain Symptom Manag. 20, 104-112. https://doi.org/10.1016/s0885-3924(00)00160-3 (2000).

12. Radbruch, L. et al. Fatigue in palliative care patients—an EAPC approach. Palliat. Med. 22, 13-32. https://doi.org/10.1177/02692
16307085183 (2008).

13. Mohandas, H., Jaganathan, S. K., Mani, M. P, Ayyar, M. & Rohini Thevi, G. V. Cancer-related fatigue treatment: An overview. J.
Cancer Res. Ther. 13, 916-929. https://doi.org/10.4103/jcrt.JCRT_50_17 (2017).

14. Tanaka, K., Akechi, T., Okuyama, T., Nishiwaki, Y. & Uchitomi, Y. Impact of dyspnea, pain, and fatigue on daily life activities in
ambulatory patients with advanced lung cancer. J. Pain Symptom Manag. 23, 417-423. https://doi.org/10.1016/s0885-3924(02)
00376-7 (2002).

15. Hui, D. et al. The frequency and correlates of spiritual distress among patients with advanced cancer admitted to an acute palliative
care unit. Am. J. Hosp. Palliat. Care 28, 264-270. https://doi.org/10.1177/1049909110385917 (2011).

16. Tanaka, K., Akechi, T., Okuyama, T., Nishiwaki, Y. & Uchitomi, Y. Factors correlated with dyspnea in advanced lung cancer patients:
Organic causes and what else?. J. Pain Symptom Manag. 23, 490-500. https://doi.org/10.1016/s0885-3924(02)00400-1 (2002).

17. Hui, D., Mo, L. & Paiva, C. E. The importance of prognostication: Impact of prognostic predictions, disclosures, awareness, and
acceptance on patient outcomes. Curr. Treat. Opt. Oncol. 22, 12. https://doi.org/10.1007/s11864-020-00810-3 (2021).

18. Maiko, S. et al. Spiritual experiences of adults with advanced cancer in outpatient clinical settings. J. Pain Symptom Manag. 57,
576-586 e571. https://doi.org/10.1016/j.jpainsymman.2018.11.026 (2019).

Scientific Reports |

(2021) 11:19321 | https://doi.org/10.1038/s41598-021-97143-4 nature portfolio


https://doi.org/10.1016/j.jpainsymman.2014.09.003
https://doi.org/10.1136/bmjspcare-2014-000748
https://doi.org/10.1007/s00520-013-2042-x
https://doi.org/10.1200/JCO.18.02386
https://doi.org/10.1186/s12885-019-6181-4
https://doi.org/10.1200/JCO.2016.67.7690
https://doi.org/10.1097/MD.0000000000024264
https://doi.org/10.1007/s10549-020-06067-6
https://doi.org/10.1016/j.jpainsymman.2015.12.340
https://doi.org/10.1007/s005200050242
https://doi.org/10.1016/s0885-3924(00)00160-3
https://doi.org/10.1177/0269216307085183
https://doi.org/10.1177/0269216307085183
https://doi.org/10.4103/jcrt.JCRT_50_17
https://doi.org/10.1016/s0885-3924(02)00376-7
https://doi.org/10.1016/s0885-3924(02)00376-7
https://doi.org/10.1177/1049909110385917
https://doi.org/10.1016/s0885-3924(02)00400-1
https://doi.org/10.1007/s11864-020-00810-3
https://doi.org/10.1016/j.jpainsymman.2018.11.026

www.nature.com/scientificreports/

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Missel, M., Bergenholtz, H., Beck, M., Donsel, P. O. & Simony, C. Understanding existential anxiety and the soothing nature of
nostalgia in life with incurable esophageal cancer: A phenomenological hermeneutical investigation of patient narratives. Cancer
Nurs. https://doi.org/10.1097/NCC.0000000000000916 (2021).

Kuosmanen, L., Hupli, M., Ahtiluoto, S. & Haavisto, E. Patient participation in shared decision-making in palliative care—an
integrative review. J. Clin. Nurs. https://doi.org/10.1111/jocn.15866 (2021).

Thana, K., Sikorskii, A., Lehto, R., Given, C. & Wyatt, G. Burden and psychological symptoms among caregivers of patients with
solid tumor cancers. Eur. J. Oncol. Nurs. 52, 101979. https://doi.org/10.1016/j.¢jon.2021.101979 (2021).

Tanco, K. et al. A comparison of caregiver burden of patients with advanced cancer in different palliative cancer care settings. J.
Palliat. Med. https://doi.org/10.1089/jpm.2021.0026 (2021).

De Padova, S. et al. Post-traumatic stress symptoms in long-term disease-free cancer survivors and their family caregivers. Cancer
Med. 10, 3974-3985. https://doi.org/10.1002/cam4.3961 (2021).

Roen, L. et al. Spiritual quality of life in family carers of patients with advanced cancer-a cross-sectional study. Support Care Cancer
https://doi.org/10.1007/s00520-021-06080-5 (2021).

Aubin, M. et al. Distress experienced by lung cancer patients and their family caregivers in the first year of their cancer journey.
Palliat. Support Care. https://doi.org/10.1017/51478951521000377 (2021).

Lee, Y. H. et al. Anxiety, depression and related factors in family caregivers of newly diagnosed lung cancer patients before first
treatment. Psychooncology 22, 2617-2623. https://doi.org/10.1002/pon.3328 (2013).

Kustanti, C. Y. et al. The effectiveness of bereavement support for adult family caregivers in palliative care: A meta-analysis of
randomized controlled trials. J. Nurs. Scholarsh. https://doi.org/10.1111/jnu.12630 (2021).

World Health Organization. Definition of palliative care. https://www.who.int/cancer/palliative/definition/en. Accessed 20 May
2020 (2008).

Miyashita, M. et al. Reliability and validity of the Japanese version of the Support Team Assessment Schedule (STAS-]). Palliat.
Support Care 2, 379-385. https://doi.org/10.1017/s1478951504040507 (2004).

Anderson, E, Downing, G. M., Hill, J., Casorso, L. & Lerch, N. Palliative performance scale (PPS): A new tool. J. Palliat. Care 12,
5-11 (1996).

Maltoni, M. et al. Successful validation of the palliative prognostic score in terminally ill cancer patients. Italian Multicenter Study
Group on Palliative Care. J. Pain Symptom Manag. 17, 240-247. https://doi.org/10.1016/s0885-3924(98)00146-8 (1999).

Mehta, N. D. et al. Inflammation negatively correlates with amygdala-ventromedial prefrontal functional connectivity in associa-
tion with anxiety in patients with depression: Preliminary results. Brain Behav. Immun. 73, 725-730. https://doi.org/10.1016/.bbi.
2018.07.026 (2018).

Gorrepati, V. S. et al. Anxiety, depression, and inflammation after restorative proctocolectomy. Int. J. Colorectal Dis. 33, 1601-1606.
https://doi.org/10.1007/s00384-018-3110-y (2018).

Felger, J. C. Imaging the role of inflammation in mood and anxiety-related disorders. Curr. Neuropharmacol. 16, 533-558. https://
doi.org/10.2174/1570159X15666171123201142 (2018).

Khandaker, G. M., Zammit, S., Lewis, G. & Jones, P. B. Association between serum C-reactive protein and DSM-IV generalized
anxiety disorder in adolescence: Findings from the ALSPAC cohort. Neurobiol. Stress 4, 55-61. https://doi.org/10.1016/j.ynstr.
2016.02.003 (2016).

Tayefi, M. et al. Depression and anxiety both associate with serum level of hs-CRP: A gender-stratified analysis in a population-
based study. Psychoneuroendocrinology 81, 63-69. https://doi.org/10.1016/j.psyneuen.2017.02.035 (2017).

Higginson, L. J. & McCarthy, M. Validity of the support team assessment schedule: Do staffs’ ratings reflect those made by patients
or their families?. Palliat. Med. 7, 219-228. https://doi.org/10.1177/026921639300700309 (1993).

Carson, M. G., Fitch, M. I. & Vachon, M. L. Measuring patient outcomes in palliative care: A reliability and validity study of the
Support Team Assessment Schedule. Palliat. Med. 14, 25-36. https://doi.org/10.1191/026921600677786382 (2000).

Collins, E. S. et al. A systematic review of the use of the palliative care outcome scale and the support team assessment schedule
in palliative care. J. Pain Symptom Manag. 50, 842-853 e819. https://doi.org/10.1016/j.jpainsymman.2015.07.015 (2015).
Takahashi, K. et al. Effects of oral morphine on dyspnea in patients with cancer: Response rate, predictive factors, and clinically
meaningful change (CJLSG1101). Oncologist 24, e583-¢589. https://doi.org/10.1634/theoncologist.2018-0468 (2019).

Mori, M. et al. How successful are we in relieving terminal dyspnea in cancer patients? A real-world multicenter prospective
observational study. Support Care Cancer 28, 3051-3060. https://doi.org/10.1007/s00520-019-05081-9 (2020).

Schuster, M., Bayer, O., Heid, F. & Laufenberg-Feldmann, R. Opioid rotation in cancer pain treatment. Dtsch Arztebl Int. 115,
135-142. https://doi.org/10.3238/arztebl.2018.0135 (2018).

Dutta, P. et al. Efficacy of intensive orbitofrontal continuous Theta Burst Stimulation (iOFcTBS) in obsessive compulsive disorder:
A randomized placebo controlled study. Psychiatry Res. 298, 113784. https://doi.org/10.1016/j.psychres.2021.113784 (2021).
Hemmings, N. R. et al. Development and feasibility of a digital acceptance and commitment therapy-based intervention for
generalized anxiety disorder: Pilot acceptability study. JMIR Form Res. 5, e21737. https://doi.org/10.2196/21737 (2021).

Seow, H. et al. Trajectory of performance status and symptom scores for patients with cancer during the last six months of life. J.
Clin. Oncol. 29, 1151-1158. https://doi.org/10.1200/JC0O.2010.30.7173 (2011).

Lage, D. E. et al. Functional impairment, symptom burden, and clinical outcomes among hospitalized patients with advanced
cancer. J. Natl. Compr. Cancer Netw. 18, 747-754. https://doi.org/10.6004/jnccn.2019.7385 (2020).

Hopwood, P. & Stephens, R. J. Depression in patients with lung cancer: Prevalence and risk factors derived from quality-of-life
data. J. Clin. Oncol. 18, 893-903. https://doi.org/10.1200/]JCO.2000.18.4.893 (2000).

Syrjala, K. L. & Chapko, M. E. Evidence for a biopsychosocial model of cancer treatment-related pain. Pain 61, 69-79. https://doi.
0rg/10.1016/0304-3959(94)00153-6 (1995).

Wong, L. P. et al. Breaking news of cancer diagnosis: A qualitative study on the experiences and emotional needs of patients with
cancer in a multiethnic Asian setting. JCO Oncol. Pract. https://doi.org/10.1200/JOP.20.00002 (2020).

Bruera, E., Schmitz, B., Pither, J., Neumann, C. M. & Hanson, J. The frequency and correlates of dyspnea in patients with advanced
cancer. J. Pain Symptom Manag. 19, 357-362. https://doi.org/10.1016/s0885-3924(00)00126-3 (2000).

Chiu, T. Y. et al. Dyspnea and its correlates in Taiwanese patients with terminal cancer. J. Pain Symptom Manag. 28, 123-132.
https://doi.org/10.1016/j.jpainsymman.2003.11.009 (2004).

Felce, D. & Perry, J. Quality of life: Its definition and measurement. Res. Dev. Disabil. 16, 51-74. https://doi.org/10.1016/0891-
4222(94)00028-8 (1995).

Acknowledgements

This research benefited from no specific grant. We express our thanks to patients, their family members, medical
staff members in charge, and especially to Shigeaki Ohtsuki, Ph.D. from the Japan Institute of Statistical Technol-
ogy, who conducted statistical analyses for this study.

Scientific Reports |

(2021) 11:19321 | https://doi.org/10.1038/s41598-021-97143-4 nature portfolio


https://doi.org/10.1097/NCC.0000000000000916
https://doi.org/10.1111/jocn.15866
https://doi.org/10.1016/j.ejon.2021.101979
https://doi.org/10.1089/jpm.2021.0026
https://doi.org/10.1002/cam4.3961
https://doi.org/10.1007/s00520-021-06080-5
https://doi.org/10.1017/S1478951521000377
https://doi.org/10.1002/pon.3328
https://doi.org/10.1111/jnu.12630
https://www.who.int/cancer/palliative/definition/en
https://doi.org/10.1017/s1478951504040507
https://doi.org/10.1016/s0885-3924(98)00146-8
https://doi.org/10.1016/j.bbi.2018.07.026
https://doi.org/10.1016/j.bbi.2018.07.026
https://doi.org/10.1007/s00384-018-3110-y
https://doi.org/10.2174/1570159X15666171123201142
https://doi.org/10.2174/1570159X15666171123201142
https://doi.org/10.1016/j.ynstr.2016.02.003
https://doi.org/10.1016/j.ynstr.2016.02.003
https://doi.org/10.1016/j.psyneuen.2017.02.035
https://doi.org/10.1177/026921639300700309
https://doi.org/10.1191/026921600677786382
https://doi.org/10.1016/j.jpainsymman.2015.07.015
https://doi.org/10.1634/theoncologist.2018-0468
https://doi.org/10.1007/s00520-019-05081-9
https://doi.org/10.3238/arztebl.2018.0135
https://doi.org/10.1016/j.psychres.2021.113784
https://doi.org/10.2196/21737
https://doi.org/10.1200/JCO.2010.30.7173
https://doi.org/10.6004/jnccn.2019.7385
https://doi.org/10.1200/JCO.2000.18.4.893
https://doi.org/10.1016/0304-3959(94)00153-6
https://doi.org/10.1016/0304-3959(94)00153-6
https://doi.org/10.1200/JOP.20.00002
https://doi.org/10.1016/s0885-3924(00)00126-3
https://doi.org/10.1016/j.jpainsymman.2003.11.009
https://doi.org/10.1016/0891-4222(94)00028-8
https://doi.org/10.1016/0891-4222(94)00028-8

www.nature.com/scientificreports/

Author contributions
The manuscript has been written by T.I., N.T., and ES. All authors contributed to preparation of the protocol
and data collection.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to T.L.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2021

Scientific Reports|  (2021) 11:19321 | https://doi.org/10.1038/s41598-021-97143-4 nature portfolio


www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Experience of symptom control, anxiety and associating factors in a palliative care unit evaluated with Support Team Assessment Schedule Japanese version
	Methods
	Results
	Patient characteristics. 
	STAS-J score on admission and after 2 weeks. 
	Anxiety and other factors evaluated using STAS-J. 
	Anxiety and laboratory data including inflammation markers. 
	Anxiety and PPI score. 
	Patient survival and anxiety. 

	Discussion
	Transitional change of each STAS-J score during the first 2 weeks. 
	Anxiety evaluated with STAS-J and associated factors. 
	Anxiety, communication environment and disease insight. 
	Anxiety and symptom control, especially in relation to dyspnea. 
	Emergence of anxiety in patients admitted to a PCU. 
	Patient survival and associated factors. 
	Limitations of this study. 
	Future perspective of this study, QOL of patients and families. 

	Conclusion
	References
	Acknowledgements


