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these persistent symptoms could not predict the prevalence
of potential psychiatric disorders among the bereaved.

Impaired mental health among the bereaved who have lost
a relative to cancer is associated with several characteristics
of the patients and the bereaved. As for clinical characteris-
tics of cancer patients, ‘short duration of hospice enrollment’
[5,6], ‘intensive end-of-life (EOL) care’ [15], and ‘ICU
death’ [16] were associated with impaired mental health
among the bereaved. In addition, bereaved characteristics
of ‘under 65 years’ [9], ‘female’ [5,17,18], ‘spouse’ [5],
‘prior physical symptoms’ [5], ‘prior depression’ [5,9,17],
and ‘anticipatory grief’ [16] were also reported. However,
these associated factors are not useful as indicators for early
detection of high-risk spouses during EOL care in clinical
practice at a hospital even though 90% of cancer patients
in Japan die in a hospital [19].

In the present study, the primary purpose was to identify
the prevalence of impaired mental health that can be used to
predict the prevalence of potential psychiatric disorders
among the bereaved who have lost their spouse to cancer.
The secondary purpose was to investigate associated factors
of the prevalence so that we could suggest the indicators for
early detection of high-risk spouses during EOL care.

Methods

Study sample

We conducted a cross-sectional mail survey for the
bereaved spouses whose partner had died at the National
Cancer Center Hospital East (NCCHE). This study was

4343 cancer patients who died at NCCHE
from January 2001 to June 2008
eligible for inclusion in the study

M. Asai et al.

approved by the Institutional Review Board and Ethics
Committee of the National Cancer Center of Japan in
January 2009.

First, in January 2009, we found it necessary to identify
family members to whom we intended to mail study
participation invitations; this was because of a lack of
accurate data about marital status in the hospital patient
database. Eligibility criteria were (i) patient’s primary
clinician belonging to the eight divisions cooperating
with this study (Hematology, Pancreatic, Head and Neck,
Gastric Surgery, Gastrointestinal, Thoracic Surgery, Thoracic
Oncology, and Palliative Care), which covered 98% of
the patients who died at NCCHE; (ii) patient’s data
available in the hospital’s patient database operating
since January 2001; and (iii) patient’s death occurring
at least 6 months earlier. Exclusion criteria and flow
of the study sample are explained in Figure 1.

‘We matched the demographic characteristics of the
deceased cancer patients drawn from the hospital patient
database with those of the bereaved spouses based on
the completed questionnaires. Respondents’ characteristics
(n=821) showed a lower proportion of males (30%,
n=242 vs. 36%, n=753, p<0.01) and a shorter duration
of bereavement (3.0+1.9 vs. 3.242.0 years, p <0.01)
compared with the non-responders (n=2081) among the
2902 candidate participants; the difference in values of
the deceased patients’ characteristics such as age, duration
of last hospital admission, place of death, history of usage
of psychiatric consultation services, and cancer site was
not significant.

903 were excluded

16 patients declined to sign a consent form at the
initial visit to the hospital to use their private
information

4 patient’s families lodged a complaint with '
NCCHE regarding the patient’s death

619 patients’ primary doctors had since transferred
from NCCHE

264 patients' death was due to a reason other than
cancer or the primary clinician could not build up
a trustful refationship with the patient’s family

Invitation letters mailed to 3440 family members of
decreased patients

|

v

|
L

538 were undeliverable because of address change

2902 candidate participants

1324 failed to return the Jetter

676 declined to participate

Questionnaires mailed to 902 consenting spouses of
decreased patients

56 failed to return the letter
22 were excluded due to missing data

3 withdrew

821 spouses of deceased patients analyzed

Figure 1. Flow of study sample

Copyright © 2012 john Wiley & Sons, Ltd.
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Measures
Deceased patients’ characteristics

We examined the overall computerized patient database of
NCCHE to identify cancer patients’ characteristics. Time
since cancer diagnosis to death was declared in the question-
naires completed by the bereaved. History of usage of
psychiatric consultation services was identified by using the
consultation database developed by the Psychiatric Services
Division of the NCCHE. This computerized database [20]
includes demographic variables and psychiatric disorders of
patients who were referred to the Psychiatric Services
Division.

Bereaved spouses’ characteristics

The questionnaires completed by the bereaved spouses in-
cluded physical and psychological information such as
physical illness under treatment and history of psychiatric
disorder prior to their partner’s death as well as demo-
graphic variables.

Dissatisfaction with EOL care

The bereaved spouses retrospectively reported their dissat-

isfaction with EOL caregiving (five items) and physician’s
EOL care (four items) during the month prior to the
patient’s death using a five-point Likert-type scale (O: very
satisfied, 1: fairly satisfied, 2: neutral 3: fairly dissatisfied, 4:
very dissatisfied). We rescored each item as 0 (absence of
dissatisfaction, 0-2) or 1 (presence of dissatisfaction, 3-4)
in this study.

Impaired mental health

The General Health Questionnaire (GHQ), using a four-point
Likert-type scale (possible range, 0--3; higher scores indicate
impaired mental health), has been widely used to detect persons
with nonspecific psychiatric disorders [21]. We used the vali-
dated Japanese 28-item version (GHQ28 [22]). Persons. with
potential psychiatric disorders were identified by the cut-off
score of the GHQ scoring method (0-0-1-1; possible range,
0-28; cut-off score, 5/6). This cut-off score showed the
best sensitivity and specificity when compared with the
ratings of the clinical interview [23,24] and this approach
has shown its applicability to the Japanese version [22].

Statistical analysis

Impaired mental health was compared using analysis of
variance with the Bonferroni multiple comparison method
or I-test. Potential psychiatric disorders were compared by
using the chi-square test with residual analysis. Variables
showing p-values < 0.05 in the univariate analysis were
entered as independent variables in a multivariate logistic
regression analysis with backward elimination to identify
associated factors of potential psychiatric disorders.

P-values < 0.05 were considered significant and all
p-values were two-tailed. All statistical analyses were
carried out using SPSS ver.12.0J for Windows (SPSS Japan
Institute Inc., Tokyo, Japan).

Results
Characteristics of deceased patients/bereaved spouses

Table 1 summarizes the characteristics of the 821 partici-
pants experiencing bereavement from 7 months to 7 years.

Copyright © 2012 John Wiley & Sons, Ltd.

997

Table 1. Characteristics of deceased patients and bereaved
spouses (n=821) ’

Mean £ 8D
{median, range) n (%)

Deceased patients’ characteristics )
Age, years 64+ 9.0 (65, 32-88)
Time since cancer diagnosis to death, months 27 %29 (16, 1-187)
Duration of last hospital admission, days 27 29 (17, 1-208)
Bereaved spouses’ characteristics

Age, years 66 9.0 (66, 32-89)
Time since bereavement, years 30419 (30.06-7.2)
Gender
Male 242 30
Female 579 70

SD, standard deviation.

In this study, 579 bereaved (70%) were female, 441 patients
(54%) died in the Palliative Care Unit, and 629 bereaved
(77%) were involved in EOL caregiving ‘everyday’.

Prevalence of impaired mental health and potential
psychiatric disorders

As shown in Table 2, we estimated the population of
bereaved spouses to be 2649 by multiplying the total
number of 4343 deceased patients by 0.61, which is the
approximate ratio of Japanese cancer patients who have
a spouse at the time of death among overall cancer deaths
in Japan in 2007 (206,389/336,139)[19]. As a result, the
overall sampling rate (estimated) was 31% (821/2,649),
and the prevalence of potential psychiatric disorders was
44% (360/821, 95% CI=40.6-47.4).

With impaired mental health, three-way interaction (age x
gender x time) was not significant (F (18, 689)=1.56,
p=0.07). Two-way interaction (age x gender:- F (3,
689)=2.75, p=0.04) was significant: males ‘under 55 years’
showed significantly greater prevalence than males ‘55~
64 years” or ‘over 75 years’ (F (3, 214)=3.66, p=0.01,
AO0> Al, A3, p<0.05) and females ‘under 55 years’ or
‘5564 years’ showed significantly greater prevalence than
females ‘65-74 years’ (F (3, 533)=4.65, p<0.01, AQ,
Al > A2, p<0.05). The main effect of time was significant
(F (6, 689)=2.71, p=0.01): the bereaved who had lost their
spouse ‘2 years ago’ revealed significantly greater prevalence -
than those who had lost their spouse ‘4 years ago” with
multiple comparison (F (2, 738)=3.31, p < 0.01, T2 > T4,
P <0.05).

The prevalence of the bereaved varied with age and
time: ‘under 55 years’ (71%) revealed significantly higher
prevalence than those ‘65-74 years’ (42%) (X2 (3)=23.17,
p<0.01, AO> A2, p<0.01) and the bereaved who had
lost their spouse ‘2 years ago’ (59%) revealed significantly
higher prevalence than those who had lost their spouse
‘4 years ago’ (37%) (XZ (6)=17.81, p<0.01, T2>T4,
p < 0.01). No significant difference was observed between
genders (x° (1)=1.08, p=0.34).

Factors associated with potential psychiatric disorders

In the univariate analysis, 14 variables were significantly
associated with potential psychiatric disorders (p < 0.05,
Table 3). Table 4 shows the results of a multivariate logistic
regression analysis: ‘patients using psychiatric consultation

Psycho-Oncology 22: 995-1001 (2013)
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Table 2. Prevalence of impaired mental health and potential psychiatric disorders among bereaved spouses of cancer patients

Deceased Population®

Sample rate

Impaired mental health  Potential psychiatric disorders

patients  (estimated) Sample (estimated) (GHQ28, 0-28) (GHQ2826)
Year Group N N n % {nlN") Mean (SD) g % (n'In) 95% €l
Total 4343 2649 821 31 7147 (6.79) 360 44 40.6~47.4
Age ' : A
~54 A0 75 (9.95) 6.59 53 71 604-81.0
55-64 Al 232 7.65 (6.77) 18 5t 445-57.3
65-74 A2 339 637 (6.68) 141 42 364469
75— A3 109 662 (677) 46 42 329-515
Gender
Male 1494 il 220 24 693 (6.65) 98 45 37.9-51.1
Fernale 2849 1738 538 31 7.27 (6.86) 262 49 44.5-529
Time since bereavement
<1 TO 258 157 55 35 8.67 (7.41) 30 55 41.3-67.7
<2 Ti 668 407 133 33 779 (7.38) 66 50 41.1-58.1
<3 T2 611 373 134 36 8.60 (6.92) 79 59 50.7-67.3
<4 T3 616 376 1 30 6.00 (6.29) 44 40 30.5-48.7
<5 T4 643 392 96 24 548 (6.05) 35 37 269-46.1
<6 5 671 409 108 - 26 674 (6.56) 45 42 324-51.0
=6 Té 876 534 108 20 697 (6.55) 55 St 41.5-60.3

Some percentages do not add up to 100% because of missing data.
SD, standard deviation; Cl, confidence interval.

*Population was estimated by multiplying the number of deceased patients (N) by 0.61, which is the approximate ratio of Japanese cancer patients who have a spouse at the time of

death among overall cancer deaths in Japan in 2007,

services’ (OR = 1.52), ‘patients with stomach cancer’ (OR =

1.87), and ‘bereaved with a history of psychiatric disorder’
(OR=3.19) were significantly associated factors .among
the characteristics of patients/bereaved prior to the patient’s
death. Additionally, ‘time spent communicating with patients’
(OR =1.55) and ‘physician’s treatment of physical symptoms’
(OR =3.44) were significantly associated factors among the
bereaved spouses’ dissatisfaction with EOL care during the
final month.

Discussion

In this study, we identified a considerably high prevalence
of potential psychiatric disorders among the bereaved
(44% of total respondents). Patients’ psychological distress,
bereaved spouses’ history of psychiatric disorder, and
dissatisfaction with EOL care were indicators for early
detection of high-risk spouses prior to the patient’s death.
Our results indicated that, even 7 years after losing their
spouse, a significant number of the bereaved have poten-
tial psychiatric disorders (37-59%). This is a higher prev-
alence than that of consecutive patients in general practice
in Britain (35%) [25] and is three-fold higher than that of a
healthy sample in Japan (14%) [22]. We discuss this high
prevalence from two aspects of the results. First, more
than half the spouses within less than 3 years since
bereavement showed potential psychiatric disorders. This
high prevalence might be inflated by normal grief, a
common psychological reaction among the bereaved.
Our results support those of the previous studies in which
prevalence decreased during the first year after bereave-
ment [9-11]. However, our results do not support previ-
ous results where prevalence remained unchanged over
the second year [11]. This discrepancy might partly be
because of spouses participating in the Japanese Buddhist
rite of sankaiki where bereaved families gather together on
the second anniversary of the death and reminisce about
the deceased. This mourning ceremony might increase

Copyright © 2012 John Wiley & Sons, Ltd.

the psychological distress of the bereaved by triggering
negative psychological states such as yearning, an unful--
filled desire to reunite with the deceased. Second, around
40% of the respondents whose bereavement was 3-7 years
earlier showed potential psychiatric disorders. Even though
their. psychological distress might have eased somewhat
after the mouming ceremony in the second year, the
prevalence of both impaired mental health and potential
psychiatric disorders was considerably high among the
spouses after bereavement. This result could be because
of subsequent physical problems of the bereaved because
‘physical illness under treatment’ was significantly asso-
ciated with morbidity. However, this persistent preva-
lence might suggest prolonged bereavement distress
because dissatisfaction with EOL (their caregiving and
the physician’s care) was strongly associated with poten-
tial psychiatric disorders in this study.

Among the characteristics of patients/bereaved, ‘bereaved
spouse’s history of psychiatric disorders prior to the
patient’s death’ was the most highly correlated factor
(OR =3.19) and replicated previous studies on the indica-
tors of vulnerability to bereavement stress [5,9,17]. Patients
with stomach cancer in this study might have a higher rate
of psychological symptoms because the highest rate of
mixed anxiety/depression symptoms (20%) was seen with
stomach cancer patients among 22 cancer types in a large
cohort study [26]. Considering the positive association
between patient and caregiver psychological distress in
meta-analyses [27,28], patients’ psychological distress
factors of ‘stornach cancer’ or ‘usage of psychiatric consul-
tation service’ could raise spouses’ psychological distress
prior to the patient’s death. In addition, because psy-
chological distress of caregivers prior to the patient’s death
predicted its prevalence after bereavement in a longitudinal
multisite study [16], the initial detection of spouses with
high psychological distress prior to the patient’s death might
be the most useful strategy for preventing subsequent
impaired mental health among the bereaved.

Psycho-Oncology 22: 9951001 (2013)
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Table 3. Factors associated with potential psychiatric disorders among bereaved spouses of cancer patients: univariate analysis

Potential psychiatric disorders

Total Presence Absence Analysis
Variables n (%) n (%) n {%) e P
Deceased patients' characteristics
Age (< 65 years) 386 (47.0) 198 (51.3) 188 (48.7) 4.56 0.04
Time since cancer diagnosis to death (< | year) i 285 (347) 144 (50.5) 141 (495 1.69 0.20
Duration of last hospital admission (< | week) 182 (222 93 GLY 89 (48.9) 1.25 0.27
Place of death (Palliative care unit) 402 (49.0) 190 (47.3) 212 (527) 002 094
History of usage of psychiatric consultation service 152 (185) 87 (57.2) 65 (42.8) 7.24 <001
Cancer site (51.3) (487)
Lung 241 (29.4) 13 (469) 128 (53.h) 005 088
Pancreas 88  (i0.7) 39 (443) 49 (55.7) 040 057
Stomach 60 @.3) 38 (633) 22 (367) 6.56 002
Colon . 63 @7 24 (38.1) 39 61.9) 242 0.15
Head and neck 60 7.3) 25 417) - 35 (58.3) 089 042
Esophagus 45 (6.5 26 (57.8) 19 (422) 203 0.17
Breast 41 (50 20 (488) 21 (51.2) 003 0.87
Liver : 38 (4.6) 17 (447) 21 (55.3) 0.12 074
Biliary tract 33 (o) 19 (57.6) 14 (42.4) 141 0.29
Lymphoma 9 (L 4 (444) 5 (55.6) 003 1.00
Bereaved spouses’ characteristics )
Age (< 65 years) 307 (374) 171 (55.7) 136 (44.3) 1394 <001
Gender (Male) 220 (268) 98 (44.5) 122 (55.5) 1.08 034
Time since bereavement (< 3 years) 322 (392 175 £54.3) 147 (45.7) 1055 <00t
Living status (Living alone) 363 (442) 171 47.1) 192 (529) 0.04 0.88
Employment status (Employed) 216 (263) 106 (49.1) o (50.9) 0.30 063
Education (59 years) 121 (147) Sl (42.1) 70 (57.9) 1.65 023
Physical ilness under treatment 424 (51.6) 227 (53.5) 197 (46.5) 14.10 <00l
History of any psychiatric disorder prior to patients' death 60 @.3) 43 @7 17 (28.3) 1537 <00!
Bereavernent experience after the death of spouse 196  (239) 91 (46.4) 105 (53.6) 0.12 074
Religiousness 31 (379) 157 (50.5) 154 (49.5) 1.89 0.18
Involvement in end-of-fife caregiving (Everyday) 579  (70.5) 285 (49.2) 294 (50.8) 294 - 009
Dissatisfaction with end-of-life caregiving '
Knowledge of physical symptoms and management 235 (28.6) 130 (55.3) 105 ©(44.7) 901 <001
Professional supports for physical symptoms and management 177 (2L6) 104 - (588) 73 (41.2) 12.31 <001
Knowledge of psychological symptoms and management 228 (27.8) 19 (522) 109 (47.8) 320 0.08
Professional supports for psychological symptoms and management 208 (25.3) 122 (58.7) 86 (41.3) 1499 <001
Time spent communicating with patients 169 (206) 99 (58.6) 70 (41.4) 1093 <00l
Dissatisfaction with physicians' end-of-life care
Treatnent of physical symptoms 67 8.2) 49 73.0 18 (269) 1944  <00!
Treatment of psychological symptoms 19 (145) 71 (59.7) 48 (40.3) 8.66 <00l
Time spent communicating with patients 191 (23.3) 104 (54.5) 87 (45.5) 521 <001
Time spent communicating with patients’ farnilies o232 (283) 123 (530) 109 47.0) 417 =~ 005

Fisher's exact test was performed when the sample number was less than 10, All variables were coded as: 0 =absence, | = presence.

Table 4. Factors associated with potential psychiatric disorders among bereaved spouses of cancer patients: multivariate logistic regression
analysis

Variables : ) Beta SE OR 95% Ci p
Deceased patients’ characteristics
History of usage of psychiatric consultation service 0.42 020 1.52 1.02-226 0.04
Stomach cancer 063 0.30 1.87 1.04-338 0.04
Bereaved spouses' characteristics ‘
Age (<65 years) 072 0.17 206 1,47--2.88 <001
Time since bereavement (< 3 years) 046 0.16 1.58 115-2.17 <001
Physical illness under treatrent 0.82 017 226 1.62-3.16 <001
History of any psychiatric disorder prior to the patient's death 116 033 319 1.68—6.06 <00!
Dissatisfaction with end-of-life caregiving
Knowledge of physical symptoms and management 0.32 0.18 1.38 097196 007
Time spent communicating with patients 044 0.20 1.55 1.05-2.30 003
Dissatisfaction with physicians’ end-of-life care
Treatment of physical symptoms ) 1.24 0.31 344 1.89-6.26 <001

Beta values indicate standardized regression coefficients on the final model after backward elimination. All variables were coded as: 0=absence, | =presence.
SE, standard error; OR, odds ratio; Cl, confidence interval. :

Copyright © 2012 John Wiley & Sons, Ltd. Psycho-Oncology 22: 9951001 (2013)
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For the dissatisfaction with EOL care, ‘dissatisfaction
. with physician’s treatment of physical symptoms’ was
the most highly associated with potential psychiatric
disorders (OR =3.44). Unrelieved pain of female cancer
patients during their last months of life showed a positive
association with psychological morbidity such as sleep
disorders in the widowers 4-5 years after bereavement
[29]. Additionally, EOL care discussions are associated
with less aggressive medical care, such as ventilation
and resuscitation and less major depressive disorders in
bereaved caregivers [15]. Therefore, satisfactory discus-
sions about physical treatment in EOL care are helpful
not only for the patients but also for the caregivers’ psy-
chological "adjustment. Another factor, ‘dissatisfaction
with time spent communicating with patients’ was signif-
icantly associated (OR =1.55). A recent systematic review
of communication with terminally ill patients and their
families [30] indicated a lack of quantitative study. Com-
munication skills training for healthcare professionals to
improve discussions between patients and caregivers
about EOL issues fostering realistic forms of hope is an
essential future task for preventive intervention of spousal
morbidity after bereavement [30].

We derived several implications for practice and re-
search. In practice, we could obtain the following several
indicators for early detection of high-risk spouses prior to
the patient’s death: ‘patients using psychiatric consultation
service’, ‘patients with stomach cancer’, ‘bereaved with a

history of psychiatric disorder’, ‘dissatisfaction with time

spent communicating with patients’, and ‘dissatisfaction
with physician’s treatment of physical symptoms’. Along
with the early detection of spouses with these risk factors,
nurse-assisted [31] or pharmacist-assisted [32] psychiatric
referral programs using the ‘Distress and Impact Ther-
mometer’ might be useful for directly evaluating psycho-
logical distress among spouses in EOL practice. In
research, we could obtain the following possible strategies
for preventive intervention of spousal morbidity after
bereavement: assistance for improving ‘discussions with
physicians about physical treatment in EOL care’ and ‘dis-
cussions between patients and caregivers about EOL
issues’ would be effective. Development of communica-
tion skills training for healthcare professionals to improve
these discussions must be considered in future research.
For the study limitations, first, the lack of an exact
response rate was a critical methodological limitation.
Nevertheless, we believe our estimated sample rate
(31%) was adequate because the population of bereaved
spouses included those who had died after the patient’s
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A Retrospective Study of Risk Factors for Infection in Cancer Patients

Receiving Specialist Palliative Care
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Abstract

Preventing infectious® diseases in patients with cancer receiving palliative care is
extrézﬁely important. However, little is known about the factors causing infection in these
patients. The aim of this study was to clarify the factors contributing fo infection in patients
with cancer receiving palliative care. The nedical records of each patient were reviewed, and
patient characieristics were recorded. Factors that corrélated significantly with infection, as

“revealed by univariate analysis. were pcriarmance status, the fall risk assessment score, and
venous catheters. Our present study provides further evidence that the fall risk assessment
score s a risk factor for infection. Critical hzi&{:iisﬂﬁ might be prevented in patients with
cancer receiving palliative care by monitoring the above 3 factors.

(J Nippon Med Sch 2015; 80: 481-485)

Key words: infection, factor, the fall risk assessment score, palliative care team, designated
cancer hospital

Previously reported risk factors for infection in
Introduction patients with cancer include: destruction of cellular
organization - by cancer cells,  chemotherapy,

Preventing infectious disesses in patients. with radiotherapy, . surgery, catheters, steroidal  anti
cancer receiving. palliative | care s extremely inflammatory drugs - use, and  abnormalities  of
important for & number of reasons 1) iniec‘z‘icn mucous membranes™. However, there have been
decreases quality of life {QOL) and can causé death®, few reports about the risk factors for infection in
2) the appropriate treatment of infection can help patients with cancer reeeiving palliative care®™ By
control syniptoms in patients with ¢ancer, and 3) use determining the risk factors, it may be possible 1o

Coof inéi’ie;ctive drugs in patients receiving palliative reduce these risks or to diagnose infections before
care increases the risk of nosocomial %nfect}ehs’”ﬁ they become severe. This mav lead to improved
However, little is ’kmwn about factors  causing QOL in these patients,
infection in patients with cancer receiving palliative Therefore, the aim of this study was to clarify the
care. g : ‘factors contributing fo infection in patients with
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cancer receiving palliative care
Methods

Data Sources and Procedures
o The method used in this study was a chart

review, which was approved by the Ethical Review

Board of the Keig University Faculty of Pharmacy.

The subjects were patients wi{b cancer referred
frorm June 2008 through September 2010 to the
paiiiatiife care team of the 89?3&){%(1 Cancer Hospital
at the Nippon Medical School Hospital in Japan. The
inclusion criferia were: a diagnoéis of " incurable
advanced cancer and, to  clarify the factors
sontributing to infection” at ‘the end-oflife; patienis
whe died. during their hospital” stay  at Nippon
Medical School Hospital.

Demographic and Patient Clinical Data

For each patient. characteristics were recorded
and included age, sex, performance status, bedsores,
ascites, nausea, fall risk

edema, dysphagia

assessment score - (Appendix) and  malnutrition.

Treatmem history (chemotherapy. radiotherapy. and
surgery), devices {central venous catheters, urethral
catheters,  drain . tubes, stomach tubes, and
colostomies). medications for sympiom management
{opioids, antipyretic analgesics, and stéroidal anti:
inflammatory. drugg). and infections  were  also
recorded. The fall risk assessment score was used to
calculate the probability of falls by identifying falk
associated items on a scale of T 1o 1L The specific
procedures for patients with infection were  as
follows: the possible - indications for the use of
antibiotics, such as “treatment of infections” and
“suspected  infection”, were  first  analyzed: as
recorded in the patient’s chart by the attending
physician, Seconci episodes of the use of anti-
infective drug were identified, regardless of whether
infection was or was ‘not actually ‘present. on’ the

basis of information récorded. In this 'rétms{pﬁcii’\'s .

Cstudy, infection was identified on the  basis of
information recorded. in the patients’ charts This
information included site-specific diagnosis, presence
of suggestive  symptoms/signs, and - positive

hacteriologic cultures.

Statistical Analyses
“To examine the correlation between infection and
patient  background  (characteristics, - treatment
histories, devices and medical treatments), the Mann-
Whitney U-test, the chi-square test, or Fisher's exact
methods were used. Furthermore, patient factors
with a P vaiug <020 were used as independent
variables for univariate analysis. The multiple
logistic regression analysis was also used to analyze
the effects of these factors. If a patient had more
than 1 episode of infection, the most recent episode
was -used in the analysis, All analyses were
performed with the Statistical Package for the Social
Sciences{version 200, MAKER, LOCATION) The

significance level was set at P<0.05.
Results

We obtained data on 95 patients during the study

- period {Table ) The subjects were 58 men and 37

women with a mean age of 66%11 vears. The most

Table 1 Patient Characteristics n=95)

Age imean 28D 86= 11 vears

Sex
Male = 619 {(n=58)
Female 39% {(n=37)

Duration of hospital stay (mean=8D) 48247 days
Cause of death

Cancer 83% (n=79)
Infection 6% (n=6}
Other 10% fn=10)
Primary sites

Stemach 23% {n=23)
Pancreas, bile duct 17% (n=18)
Liver 11% {(n=10)
Colon, rectum 10% (n=%)
Neck 84% (n=8)
Esophagus 74% in=T)
Uterus, ovary §.3% (n=6)
Breast 5.3% =5
Lymphoma, leukemin 32% ;=3
Lung 2.1% (n=2)
Other 74% =7
Medication use

Cipioids 0% {n=8%

72% (n=68)
41% =39
66% (n=63)

Antipyretie analgesics
Steroidal antnflamunatory drugs
Infection with patients

1 Nippon Med Sch 2013; 80 6}
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common cause of death was cancer (83%), whose patients  {(41%).  Sixty-three  patients - (58%) had
primary ~sites were most often the stomach, infections {Table 2.

pancreas,  bile - duet, and  fiver.  Oploids  were Factors that correlated significantly with infection,
administered to 85 patients. Seventy-four  (72%) as shown with  univariate  asnalvsis,  were
patients received antipyretic analgesics. Steroidal performance status, the fall risk assessment score,
anii-&uﬂammﬁtory drugs  were prescribed. for 39 and central vénous catheter {(Table 3) Factors not

significantly associated with- infection were patient

Tﬁ?ﬁé? Sites of infection (=73 age or sex, bedsores, edema, ascites, dysphagia,

nausea, malpuirition: treatment history, urethral

Respiratory A1% (n=30) :

Blosd 27% (n=20) : ‘ catheters,  drainage * - tubes,  stomach - ‘tubes, ‘
Urinary 14% (=101 o colostomies, and . medical  freatments . Factors
Gastrointestinal tracts 8.2% (n=6) .  significantly correlated with infection, as shown with
Skin 29% (n=4) ~multiple logistic regression analysis, were the all risk
Others 4.1% (=3) ; /

e assessment  score. (P<0.048) and central venous
Table 3 Patients With and Without Infection
Patients with infection
P value
Yes No
Total patients in group 66% =63} 34% (n=32
Age mesn = SD fmedian ga=11 88 B4%10 68 .36%
Gender : i :
Male T - 60% (n=38) 63% (n=20) 0837
- Female g 40% (=25 38% n=12)
Performance Status :
1 : 3 . 4% (=31 72% (n=23) 0035
4 i - 45% {n=32) 28% n=9)
Bedsores 13% (n=0) 13% n=d) 0541
“Edemas 42% (n=30) H% =14 0721
Ascites : 31% m=22) 31% =100 072
Dysphagia o 23% (n=18) 94% (=3} 0065
Nausea - - 37% (n=26) 18% (=13} 0952
The assessment score sheet of falls . ;
1=2 ot ‘ S 54% n=38) 4% (n=27) 0017
g 35% (n=25) 16% =5
Malnutrition - . L 56% (n=40) 47% m=15) 0.121
Treatment histories L i )
Chemotherapy 24% (n=14) 94% =3 0101
Radiotherapy 14% (n=9) 13% (n=4) 0541
Surgery ) 85% (n=b} 0.0% (n=0) 0078
Devices : i
Central venous catheters 3 54% (n=34) 28% n=9) oMy
Urethiral catheters : 48% (=30 28% [n=0) 0068
" Dramn kmbes : 38% (n=2d) 19% [n=6) 0.055
Stomach tubes , , 14% (n=9) 94% =3) 0372
Colostomias 83% =d) 6.3% {n=2) 0.677
Medication use
Oploids : 0% éj}é:éé} 7% =23 - 0837
Antipyretic analgesics S B9 (=32 50% in=18} 0842
Stercidal anti-inflammatory drugs 18% (n=11 28% {n=9) 0228

Age was anaivzed by Mann-Whitney 1ltest. The others were znalvzed by Chi
square test, or Fisher's exact In all coses, tests of significance were two-tailed,
P<U05 indicated statistical significance.

I Nippon Med Sch 2013; 80 6} ' S - a8
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Table 4  The factors of Patients With Infection using the multiple logistic regression analyvsis

Odds ration

§5% Confidence interval P value

The assessment score sheet of falls
Central venous catheters

3048
0.047

101 to 8186 0048
0.151 10 0988 0047

Multiple logistic regression analysis model Chi square test P<005

catheters (P<0.047) (Table 41,
Discussion

This study is, to our knowledge, the first to show
that the fall risk assessment score is a risk factor for
infection. As a result, we can now identify patients
with an incressed infection risk by evaluating the
fnll risk assessment score as well as performance
status and the use of central venous catheters. The
fall * risk  assessment  score  includes - patieat
characteristics, such a8 age, activity, and excretion
As alresuit the fall risk assessment seore Is
extracted the possible risk factors for infection.
Furthermore,  catheter  placement  and  poor
performance status are possible risk factors for
infection in  hospitalized patients. as  has begu
reported previously'®, i

This study had several limitations. First, this
study involved a chart review: therefore, some data
may have been unavailable. Second, our institution is
an acute care hospital, and subjects had been
referred to the only patients of the pailiative care
team. Third, because diagnosing infection is difficult

in patients recelving palliative care. some patients

with infections  might not have. received  anti
infective therapy. .

Therefore, our selection of subjects may be biased.
However, several studies have reported that 30% to
80% patients receiving palliative care at a hospice or
a fertiary palliative care unit have at least 1

infection™ and that the most common sites of
infection are the respirafory tract, blood: and vrinary
‘ﬁ‘acif“ﬂ Our results were similar to those of previcus
stadies: therefore. the sbove lmitations may not
 have affected our resuits, :
In conclusion, our present study provides further

“evidence that the fall risk assessment score is a risk

factor for infection. By monitoring the fall risk

484

assessment score, performance status, and the use of
central venous catheters, severe infections might be
prevented in  patients  with  cancer receiving
palliative care. ‘
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Appendix - Fall Risk Assessment Score Shest

1l 2013.12.05 17.0553 Page §(1)

Clascification” ) Characteristics © - Patient’s
Classification Charact ristics Score evaluation
1 Over 60 vears
A Age o ’ 2
{1 Under 7 years
B, Past medical Mistory 3 Bxperience of fall 2
o 1 Paralysis or numbness
C. Functional disorder E:? Bone or join abnormality 3
: 7 Bdema or pain of Leg
U3 Lej and nuscle weakness
L i Necessity of assistance for movement
Do Activity . . 3 ; 4
: {1 Light headedness -
3 Device placement
[ Cerebrovascular disorder -
. ..o o [ Parkinson's disease
E. Neurological function G e 2
, PRIEE: tane 1 Transient ischemic attack
7 Epileptic seizure
e {7 Visual disorder L
F. Sensation P % 1
: i Hypacousia
U Dementia :
Gk Cognitive function {73 Restless bebavior or clouded consciousness, or confusion "
: . {71 Redueed ability to make a judgment and understand
I Reduced memerizing ability and difficulty in learning
{71 Steep stabilizer or Anaigéséc or Tranguilizer
; £3 Nareotic '
H. Brigs i " Chemotherapy 3
{3 Aleohol or Drug dependence
3 Hypotensive dinretic or laxative
: [ Urinary or fecal incontinence
[} Frequent urination
1 Excretion : : e = 3
{3 Necessity of toilet assistance
3 Use of toilet af night
. 8 [ Fever
1. Genersl condition 1 Anemia 2
{7 Dizziness
0 Total
Note -
s Risk level
*Scores by category are given to Atol
Risk leveland total score :
Risk level I k{{)—fi points) Falls may ocour,
Rigk level I {7~17 poinitsh Falls are likely to oveur.
Risk level T (8 or higher points):. Falls frequently oceur
(Received,  October 3, 2013)
{Accepted, November 14, 2013)
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