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thematosus.® In fact, some of these possible therapeutic
uses are currently being clinically evaluated.?® We have
demonstrated that FTY720 impairs naive T cell circulation
and markedly disrupts the acquired skin Thi type im-
mune response.'? Consequently, FTY720 may have the
potential to prevent the onset of disease rather than to
treat memory T cell-mediated acquired skin immune
responses.’?

It remains unclear from this study how S1P-S1P recep-
tor signaling participate in the infiltration of eosinophils
from the blood to the skin. Several possible mechanisms
for the regulation of eosinophil trafficking into the skin can
be proposed. First, FTY720 might directly inhibit the mi-
gration of eosinophil toward the skin constituents, be-
cause eosinophils express S1P1, and S1P is induced at
the epidermis of the skin.®®3! This idea is supported by
the results of our chemotaxis assay, which showed a
direct suppressive effect of FTY720 on eosinophil migra-
tion toward S1P. Second, a significant reduction of the
eosinophilic inflammation in the skin was observed with
FTY720, suggesting that the decrease in circulating eo-
sinophils may affect the eosinophil recruitment process.
Indeed, FTY720 enhanced the accumulation of adap-
tively transferred eosinophils in the bone marrow, indicat-
ing that eosinophil retention in this organ is also regulated
by S1P.

Eosinophils play a key role in the development of cu-
taneous late-phase reactions. Circulating eosinophils are
complemented from the bone marrow in an S1P-S1P1-
dependent manner. Previous studies have reported that
a decrease in S1P release by sphingosine kinase inhib-
itors controls a mouse asthmatic model. The authors
demonstrated that inhaled delivery of sphingosine kinase
inhibitors prevented eosinophilic inflammations and gob-
let hyperplasia induced by OVA administration.®2 Their
observation and our finding provide a possibility that
FTY720 may be a candidate of treatment modalities for
eosinophilic cutaneous inflammations, such as atopic
dermatitis, hypereosinophilic syndrome, and Churg-
Strauss syndrome,33:34

There have been few studies on S1P receptor expres-
sions on murine eosinophils and the functional role of
S1P1 on eosinophils in vivo.*** Our current study indi-
cated that S1P1 expression was lower in eosinophils than
T cells. Therefore, the S1P-S1P1 dependency of eosino-
phils may be lower than that of T cells, which might
explain the less inhibitory effects of FTY720 on eosino-
phils in the blood. In the model where mice were repeat-
edly challenged with a hapten, FTY720 also reduced the
number of skin-infiltrating eosinophils but not T cells.
Consequently, FTY720 attenuated the late-phase reac-
tion along with a reduction of eosinophil infiltration. S1P1
is known to be required for normal B cell development.3®
S1P4 signaling in migratory response of murine T cells
toward S1P remains controversial.>”*® |n contrast to
S1P1 and S1P4 in B and T cells, the roles of these
receptors for eosinophils remain unclear. In human, the
eosinophil recruitment process has been reported to de-
pend on not only S1P1 but also S1P2 and S1P3 mRNA
levels.®° Although we cannot rule out a possibility that the
localization of eosinophils is related to S1P3, our in vivo

and in vitro studies using SEW2871 and FTY720 strongly
suggest that S1P1 is involved in bone marrow egress and
peripheral tissue localization of eosinophils.
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Summary

Background Cosmetic camouflage is important for patients with vitiligo vulgaris.
However, few studies have investigated its benefit for vitiligo patients.

Objectives To analyze the psychological effects on patients with vitiligo vulgaris by
camouflage lessons performed in vitiligo clinics in Kyoto University Hospital and Fukui
Red Cross Hospital, Dermatological Life Quality Index (DLQI) questionnaires were

Alantad h]

collected before and 1 month after camouflage iessons.

Patients Patients with vitiligo vulgaris, who visited our clinics in 2008 and had never
experienced camouflage, were enrolled in this study. They took camouflage lessons and
continued subsequent self-camouflage for 1 month. Control patients took no lessons
and no camouflage.

Results Camouflage improved the scores of DLQI when compared with those without
camouflage (P = 0.005). Camouflage improved DLQI scores from 5,90 to 4.48. In DLQI
subcategories, camouflage lessons improved a subcategory of “'symptoms and feelings”
(P =0.0037).

Conclusions These data supported the idea that camouflage for patients with vitiligo not
only covers the white patches but also improves their quality of life.

Keywords: camouflage, cosmetics, Dermatological Lile Quality Index, quality of life,
vitiligo

Introduction

evidence that camouflage can improve quality of life
{QOL) of vitiligo patients. In addition, psychological

Cosmetic camouflage is important for the patients with
vitiligo vulgaris, especially when the [ace, neck, and
hands are affected. Cosmetics can give excellent results
when they are applied properly.’ Our vitiligo clinics in
Kyoto University and Fukui Red Cross Hospital experi-
enced over 200 patients complaining of *loss of skin
color” and provided them camouflage lessons to cover
their skin lesions.” However, few reports supported the
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effects on Japanese patients with vitiligo have not been
evalunated.

Previous studies have demonstrated that camouflage
can result in improvement of QOL in patients with
pigmentary disorders, scars, and vascular disorders.>*
However, these studies evaluated the effects of camou-
flage on patients including various skin disorders. As for
vitiligo, one report investigated effects of camouflage on
vitiligo patients, however patients were limited to
Caucasian.* In this article, we evaluated the psycholog-
ical impact of camouflage on Japanese patients with
vitiligo through a questionnaire using Dermatological
Life Quality Index (DLQI).

© 2010 Wiley Periodicals, Inc. * Journal of Cosmetic Dermatology, 9, 72-75
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Methods

Study subjects

The target population in the present study included 202
patients complaining of **loss of skin color.” who visited
two Vitiligo Clinics located in Kyoto and Fukui, Japan.’
The number of patients with vitiligo vulgaris was 144,
Participation was limited to patients who visited our
vitiligo clinics in 2008 and had never experienced
camouflage for their skin lesions. The enrolled patients
agreed to complete a self-administered questionnaire
before and 1 month after camouflage lessons. They
continued to use cosmetics by themselves to cover their
vitiligo for 1 month after the lessons. Patients who had
already taken cosmetic lectures were excluded. Ques-
tionnaires were collected both before and 1 month after
a camouflage lesson. Eleven patients with vitiligo
vulgaris, who refused to take camouflage lessons and
had never experienced camouflage for their vitiligo, were
enrolled as a control group. They used no cosmetics to
cover their lesions during this study. The control
patients answered questionnaires at their first visit to
our clinics (baseline) and 1 month after the baseline.
The institutional medical ethics boards of Kyoto Univer-
sity and Fukui Red Cross Hospital have approved this
study, which was conducted according to the principles
expressed in the Declaration of Helsinki.

Camouflage lessons

We provided camouflage lessons bimonthly in Vitiligo
Clinics in Kyoto University Hospital and Fukui Red Cross
Hospital. Lessons were stafled by volunteered specialists
for camouflage for pigmentary disorders sent from Non-
Profit Organization Medical Makeup Association and
Shiseido CO., LTD in Kyoto and Non-Profit Organization
Medical Makeup Association in Fukui. The lesson was
one-to-one out of regard for patients’ sense of shame.
During the lesson, patients knew the precise procedure of
camouflage and selected a matched skin color based on
each patient's condition. Previously reported tips for
camouflage were also introduced to them.®? Cosmetics
used for camouflage lessons were Covermark Original
(GRAFA Laboratories, Osaka, Japan) and Perfect Cover
Foundation VV (Shiseido CO., LTD, Tokyo, Japan). The
cosmetics were provided free of charge to the participants.

Data collection

Data regarding patient age, gender, and the distribution
of lesions were derived from medical records.

© 2010 Wiley Periodicals, Inc. » Journal of Cosmetic Dermatology, 9, 72-75
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Information regarding the scores of DLQI was derived
from a self-administered questionnaire. The Japanese
version of DLQ!I has the same validity and reliability as
an original version.%

The main variables evaluated were the enrollment of
the camouflage lessons and subsequent improvement of
DLQI scores. In the present study, DLQI was assessed
twice, that is, first at baseline (before a camouflage
lesson) and second 1 month after baseline.

Statistical methods

To evaluate the relationship between the enrollment of
camoutlage lessons and changes of DLQI scores, Stu-
dent’s t-test was performed. Assessment of result robust-
ness was carried out by another analysis, in which we
eliminated patients who had the exposed vitiligo lesions,
Student's t-test and Fischer’s exact test were also used to
examine the characteristics. All analyses were performed

using sTATA version 9.2 (StataCorp LP, College Station,
TX, USA).

Results

Characteristics classified by the enrollment of cosmetic
lectures

The characteristics of enrolled patients with vitiligo
before and after camouflage lessons are summarized in
Table 1. Patient age., duration of disease, and patient
gender showed no significant difference between the two
groups with or without camouflage lessons. The rate of
presence of exposed lesions was higher in patients
having camouflage lessons than those without lessons.

Camoufiage improved total DLQI scores

Dermatological Life Quality Index scores of patients with
camoutlage were improved from 5.90 to 4.48. On the
contrary. those of patients without camouflage changed
from 3.18 to 4.36. The change by camouflage had a
statistical significance when compared with that of
patients without camouflage (P < 0.005: Fig. 1). When
patients without exposed lesions were excluded (n=27),
camouflage revealed still associated with improvement of
DLQI scores (P = 0.01) (data not shown).

Camouflage improved “symptoms and feelings” in the
DLQI subcategories

In six DLQI subcategories, patients with camouflage
showed improvement in “‘symptoms and feelings” when

73
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Table 1 Characteristics classified by the envollment of cosmetic
lectures

With Without
camouflage camouflage
lessons lessons
(n=21) n=11) P-value
Patient age, duration 48.1 (19.5) 40.8 (17.5) 0.30
of disease (months)
Patient gender, % male 52.4 54.5 1.00
Presence of exposed 95.2 63.6 0.04
lesions, % .
DLQ! scores, at baseline 5.90 318 0.04
DLQI scores, 1 month 4.48 4.36 0.93

after baseline

Values represent sample mean (SDs).

== With camoufiage lessons (n=21)
without camouflage lessons (n=11)

: P=0.005
436

total DLQI scores
H
T

DLQI scores al
baseline

DOLQl scores 1 month
after baseline

Figure 1 Total DLQI scores of vitiligo patients with or without
camouflage.

compared with that of patients without camouflage
(Fig. 2). The other five categories exhibited no statistical
significance regardless of camouflage (Table 2).

Discussion

Vitiligo vulgaris has profound psychological and social
effects on the sufferers, although it is nonlethal. Studies
have shown that patients with vitiligo may have low
self-esteem and poor body image, experience discrimi-
nation from others, and feel stigmatized, resulting in
impairment of QOL."*"3 In addition, various available
medical therapies for vitiligo often fall short of patients’
expectations.'*?*  Therefore, camouflage can be
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— with camouflage lessons (n=21)

25 - without camouflage lessons (n=11)
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P=0.004

-
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subscale DLQI scores of symptom and feeling

scores of symptom and
feeling at baseline

scores of symptom and
leefing 1 month after baseline

Figure 2 Scores of “symptoms and feelings” of vitiligo patients
with or without camouflage.

Table 2 Changes of subscale DLQ! scores

With Without

camouflage camouflage

lessons lessons

(n=21 n=11) P-value
Symptom and feeling -0.62 (1.12) 0.55 (0.69) 0.004
Daily activities -0.38 (1.47) 0.27 (0.79) 0.18
Leisure -0.14 (0.65) 0.18 (0.60) 0.18
Work and school 0.05 {0.38) 0.18 {0.40) 0.36
Personal relationships 0.00 (0.55) 0.00 (0.00) 1.00
Treatment -0.33 (1.02) 0.00 (0.00) 0.29

Values represent sample mean (SD).

recommended when patients are not motivated to treat
their diseases or when these therapies do not achieve the
expected results. Covering the appearance with cosmet-
ics promotes the social and psychological well-being,
Several studies have shown that camouflage can
improve the QOL of patients with pigmentary disorders
and scars.>* Ongenae et al. used DLQI to demonstrate
that camouflage improves the QOL of Caucasian patients
with vitiligo with higher DLQI scores or self-assessed
disease severity.’ Unfortunately, no studies have been
conducted in Asian patients with pigmentary disorders.
This article is the first report describing the importance
of camouflage lessons and camouflage for Japanese
patients with vitiligo vulgaris through DLQL As a
limitation of this research, the control group might
have a pessimistic rationale, because they refused to take

© 2010 Wiley Periodicals, Inc. » Journal of Cosmetic Dermatology, 8, 72-75
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camouflage lessons. This fact might reflect a frame of
mind that differed from those of the patients. who were
willing to take lessons.

In our Vitiligo Clinics, patient education is inevitably
required to obtain a suitable effect. We provided enough
information and techniques to patients with vitiligo
vulgaris. We believe that the attitude resulted in
improvement of QOL of our vitiligo patients. This paper
established evidence that patient education through
camouflage lessons is effective for Japanese patients with
vitiligo vulgaris. We really hope that camouflage lessons
can be available for all patients with vitiligo in the future.
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Introduction

Abstract

Rationale and objectives The effect of the presence of pressure ulcers on burden of
caregivers is unknown. We investigated the relationship between the state of pressure ulcers
in vulnerable elderly patients and the burden on their informal caregivers.

Methods This cross-sectional study enrolled 137 patients aged =40 years with limited
activity and mobility at 10 home care service facilities in J apan. We assessed pressure ulcer
status from medical records and caregiver burden using scores from both the Burden Index
of Caregivers (BIC) and the Japanese short version of the Zarit Burden Interview (ZBI).
Results Among patients, mean age was 80.9 years, 31.4% were men, and 83.9% were free
from pressure ulcers. Multivariable analysis showed that caregivers whose patients were
free from pressure ulcers had significantly higher caregiver burden as assessed by both the
BIC [B-coefficient = 3.18, 95% confidence interval (CI): 1.42-4.95, P =0.003] and ZBI
scores ((-coefficient = 1.94; 95%CI = 0.30-3.58; P=0.03).

Conclusions Our results suggest that the continuous effort involved in keeping patients

free from pressure ulcers may be associated with high caregiver burden in informal
caregivers.

risk of death: caregivers experiencing caregiver strain had mor-
tality risks that were 63% higher than non-caregiving controls

The number of elderly patients requiring care is increasing in
many countries as a development of the aging of society. In the
UK, the number of people aged over 65 with various chronic
diseases and disabilities is projected to increase two- to three-
fold in the next 70 years [1]. Of these, a considerable number of
bedridden patients have been provided care at home by their
families, namely ‘informal caregivers’. A recent report suggested
that a higher burden on informal caregivers was associated with

[2].

Several studies have revealed relationships between the burden
of care and social characteristics in several disease-specific
populations [3-5]. Caregiver burden was defined by Zarit as
the extent to which caregivers perceived that their emotional
or physical health, social life and financial status suffered as a
result of caring for their relative [6]. Therefore, caregiver burden
must be measured from various aspects aimed at revealing the

© 2010 The Authors. Journal compilation © 2010 Blackwell Publishing Ltd, Journal of Evaluation in Clinical Practice 16 (2010) 585-689 585
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multidimensional relationship between caregiver burden and the
health status of both caregivers and their patients [7,8].

To date, however, no studies have examined the relationship
between diseases or symptoms commonly observed in vulnerable
elderly patients, such as aspiration pneumonia and pressure ulcer,
and their burden of care. In particular, pressure ulcer is a signifi-
cant health problem among vulnerable elderly patients mainly due
to increased morbidity, increased health-related costs and reduced
patient quality of life [9,10]. In home care settings, pressure ulcers
appear a more serious problem because informal caregivers are
continuously required to prevent them [11,12]. 1t is therefore
worthwhile to quantitatively ascertain the caregiver burden of vul-
nerable patients with a higher risk of pressure ulcer.

Here, we investigated the relationship between the state of pres-
sure ulcer in vulnerable elderly patients and the burden of care as
assessed using scores from both the Burden Index of Caregivers
(BIC) and the short version of the Japanese version of the Zarit
Burden Interview (ZBI), based on data from a multicenter survey
of vulnerable home care patients in Japan.

Methods

Study subjects

The target population was vulnerable elderly patients in 10 facili-
ties (total = 801) providing home care service in Kyoto, Japan.
Participation was limited to patients showing limitations in activity
and mobility (score for either of 1 or 2 in the Braden scale) and
those who received care at home from related informal caregivers
[13]. Those who became patients due to attempted suicide were
excluded on the basis that their burden of care was considered to
differ from those of other patients. Participants were recruited in
accordance with these criteria from all patients of the 10 facilities.
Patients aged less than 40 years were also eliminated because
Japanese care insurance is intended for those aged 40 years or
more. The study was approved by the institutional review board of
Kyoto University, Kyoto, Japan.

Pressure ulcer assessment

The main variables evaluated were the state of pressure ulcer and
the degree of caregiver burden. In the present study, information
about pressure ulcers was derived from medical records. We
defined the presence of pressure ulcer according to the pressure
ulcer staging system of the National Pressure Ulcer Advisory
Panel and included those categorized as Stage II or worse, repre-
senting at least a partial-thickness loss of the dermis [14]. Care
need was evaluated according to the national index of long-term
care need on a 6-point Likert scale derived from questionnaires
regarding various aspects of patient health, including daily activ-
ity, episodes of incontinence, and nutritional status [15]. To esti-
mate Japanese care insurance needs, the index was ultimately
determined by the patient’s local municipal review board of home
care experts, including doctors, nurses and care workers.

Caregiver burden measurement

In the present study, a caregiver was defined as a person having
a familial relationship with a patient and who most frequently
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provided informal care in each family. Caregiver burden was
assessed using the BIC, a recently developed 1l-item multidi-
mensional questionnaire validated against the Short Form-8
(SF-8) and ZBI which is considered highly reliable among car-
egivers providing home health care to patients with various con-
ditions [8]. SF-8 is a short form of the health-related quality of
life scale SF-36, and the ZBI is a 22-item care burden scale in
frequent use throughout the world. The BIC has two novel
domains, ‘service-related burden’ and ‘existential burden’, in
addition to ordinary concepts about burden of care, and is
designed to enable the precise measurement of the particular cir-
cumstances of Japanese care settings. Another advantage of the
BIC is that its small number of items is not considered burden-
some to respondents, in contrast to most other scales which have
more items than BIC [7,16]. For both the BIC and ZBI, higher
scores represent greater caregiver burden.

Statistical methods

The relationship between the state of a pressure ulcer and BIC
score was examined using multivariable linear regression analysis.
Models were adjusted for patient age, patient gender, caregiver
age, caregiver gender, family relationship, daily estimated time for
caregiving, national index of long-term care need, presence of
Alzheimer-type dementia, and history of violence by patients
within past 3 months.

Additionally, to assess the robustness of our results, we used the
short version of the Japanese version of the ZBI, an eight-item
questionnaire validated with the full version of the ZBI. Multivari-
able linear regression was also employed to compare with the state
of pressure ulcers and ZBI score, adjusted for the same possible
confounders as mentioned above {16,17].

Furthermore, subgroup analysis was performed in patients
free from pressure ulcers. Multivariable linear regression analysis
was used to examine the relationship between airmat use and
BIC score, with adjustment for the same possible confounders
mentioned above.

A multiple imputation approach using a chained equations
method was employed to account for missing items of the BIC,
ZBI and other confounding factors [18,19)]. Among the total data,
0.9% of BIC items, 0.6% of ZBI items and 1.3% of confounders
had missing values. Student’s s-test was used for all other
univariate analyses. Linear regression models took into account
cluster effects at the facility level. All analyses were performed
using STATA version 9.2 (StataCorp LP, College Station, TX,
USA).

Results

Of 178 patients who fulfilled the inclusion criteria, 28 declined
enrolment and 13 agreed but did not complete the questionnaire,
leaving 137 patients (77.0%) finally included in the present study.
Table I shows patients and caregivers characteristics, categorized
by the state of pressure ulcer. The 137 patients had a mean age of
80.9 years, 31.4% were men, and 83.9% were free from pressure
ulcer. Caregivers had a mean age of 65.0 years, 29.2% were men,
and the mean duration of caregiving was 6.58 years.

© 2010 The Authors. Journal compilation © 2010 Blackwall Publishing Ltd
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Table 1 Baseline patient and caregiver charac-
teristics classified by the state of pressure
ulcer. Values represent sample means (SDs}

Pressure ulcer and caregiver burden

Patients free

Patients with

Table 2 Factors associated with total Burden

Index of Caregivers score using a multivariable
linear regression maodel (n = 137)

Relationship between the state of pressure
ulcer and the care burden of informal
caregivers

Results for total BIC score were 14.2 and 17.9 for those with
pressure ulcer and those who were free from pressure ulcer respec-
tively. Figure 1 shows the rate of patients who were free from
pressure ulcers, categorized into tertiles by BIC score, indicating a
dose-dependant relationship between the state of pressure ulcers
and caregiver burden.

In multivariate analysis, caregivers whose patients were free
from pressure ulcer had significantly higher BIC scores than those
of patients with pressure ulcer [$-coefficient =3.18, 95% confi-
dence interval (CI): 1.42-4.95, P = 0.003] (Table 2).

With regard to the ZBI as the scale of caregiver burden, multi-
variable analysis revealed that caregivers whose patients were free
from pressure ulcer were likely to have a higher ZBI score
(B-coefficient = 1.94, 95%CI: 0.30-3.58, P = 0.03).

Subgroup analysis

from pressure pressure ulcer
Characteristic ulcer [(n=115) (n=22)
Patient age, years (SD) 80.9 {11.3) 80.8 (13.6)
Patient gender, male, % 33.0 327
Caregiver age, years (SD) 65.4 (10.5) 62.6 (9.3)
Caregiver gender, male, % 252 50.0
Family relationship, caregiving spouse, % 383 27.3
Family relationship, caregiving parents, % 46.1 63.6
Daily estimated time for caregiving, hours (SD) 7.34 (5.55) 7.49 (5.68)
National index of long-term care need, grade (SD) 4.42 (0.91) 4.50 {0.96)
Neurodegenerative disorder, % 13.1 18.2
Alzheimer-type dementia, % 13.0 22.7
Vialence by patients within past 3 months 6.71 13.6
95%
confidence
Characteristic B-coefficient interval P-value
Free from pressure ulcer (vs. with pressure ulcer) 3.18 14210495 0.003
Patient age, per 1-year increase -0.02 -0.16100.12 072
Patient gender, female {vs. male) 0.42 46910478 098
Caregiver age, per 1-year increase -0.09 -02410022 093
Caregiver gender, female {vs. male) -0.02 -2.78102.74 099
Family relationship, spouse (vs. others ) 1.56 -408t07.20 054
Daily estimated time for caregiving, per 10-hour increase  0.56 -1.2310234 054
National index of long-term care need, the severest -1.58 -3.50t0 0.34 0.09
grade (vs. other grades)
Alzheimer-type dementia (vs. no) 2.12 -395t08.18 044
Violence by patients within past 3 months (vs. no) 7.15 44510 9.84 <0.001
100 -
§
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8 80
=
g
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=
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After excluding patients with pressure ulcers (n = 115), results for
total BIC score were 19.2 and 16.8 with and without airmat use
respectively. Multivariate analysis showed that caregivers who
prepared airmats for their patients had significantly higher BIC

© 2010 The Authors. Journal compilation @ 2010 Blackwell Publishing Ltd

Figure 1 The rate of patients free from pressure ulcers in sach sub-

group categorized according to tertiles of the Burden Index of Caregiv-
ers (BIC) score.
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Characteristic B-coefficient
Usage of airmat {vs. no) 3.62
Patient age, per 1-year increase -0.04
Patient gender, female (vs. male) 0.70
Caregiver age, per 1-year increase -0.02
Caregiver gender, female (vs. male) -1.23
Family relationship, spouse (vs. others ) 1.32
Daily estimated time for caregiving, per 10-hour 0.10
increase
National index of long-term care need, the severest -3.42
grade (vs. other grades)
Alzheimer-type dementia (vs. no) 3.10
Violence by patients within past 3 months, (vs. no) 6.84

Y. Yamamoto et al.

Table 3 Factors associated with total Burden

ii:/:i dence Index of Caregivers score in limited patients
. who were free from pressure ulcers, using a
interval P-value L ) .
multivariable linear regression model (n= 115)
1.10 t0 5.95 0.01
-0.18 t0 0.09 0.47
-4.50 10 5.91 0.76
-0.27 t0 0.24 0.89
-4.60 t0 2.14 042
-5.05 to 7.69 0.64
-1.80 to 2.00 0.91
-5.96 to -0.88 0.02
-5.29t011.49 042
3.621010.07 0.001

scores than those who did not (B-coefficient = 3.52, 95%CI: 1.10-
5.95, P=0.01). In contrast, patients with the severest grade of
long-term care need according to the national index were likely
to have lower caregiver burden than patients with less severe

grades (B-coefficient =—3.42, 95%CI: —5.96 to —0.88, P =0.02)
(Table 3).

Discussion

Our present study quantitatively revealed that informal caregivers
whose patients were free from pressure ulcer had a higher car-
egiver burden than those who failed to prevent pressure ulcer. Of
particular note, these results were derived using two validated
scales of caregiver burden, the BIC and ZBI, confirming the
robustness and reliability of the observed relationship. The asso-
ciation also tended to be clearly defined in analyses using catego-
rized BIC scores, and the rate of patients who were free from
pressure ulcers increased with increasing BIC score in a dose-
dependant manner.

The participants in the present study were vulnerable and
mostly bedridden, suggesting that they had a high risk of devel-
oping pressure ulcer [20]. This observed relationship therefore
indicates an association between efforts to prevent pressure ulcer
and higher caregiver burden. The difference in BIC score, catego-
rized by the state of pressure ulcer, is shown in Table 2. Comparing
the difference with other factors, a BIC score of 3.18 was almost
six times larger than that from spending an additional 10 hours for
home care per day. Preventing pressure ulcer is not only a time-
consuming burden but also hard work which requires the knowl-
edge and ability to carry out prevention protocols for informal
caregivers [12,20]. Given the strong emphasis placed on the
responsibility of caregivers in preventing pressure ulcer in Japan,
it seems natural that caregivers who try to prevent pressure ulcer
feel a higher degree of strain [21]. Furthermore, subgroup analysis
showed a relationship between airmat use and relatively high
burden in caregivers whose patients were free from pressure
ulcers. All patients in the present study had severely limited activ-
ity and mobility, making them candidates for airmat use. Caregiv-
ers who prepared airmats for patients before development of
pressure ulcers therefore seemed to be more concerned about
patient well-being. Results from subgroup analysis indicated that
dedicated caregivers were likely to have higher caregiver burden.

588

These findings potentially raise a conflicting issue in home care
settings, given the general acceptance that airmat use reduces
caregiver burden [22]. However, caregiver burden is a comprehen-
sive concept which includes not only physical but also psychologi-
cal burden regarding the ‘meaning of caregiving’ [8]. Dedicated
caregivers are likely to strive not only to care for but also to cure
their patients [23]. This attitude may exaggerate the burden with
respect to the ‘meaning of caregiving’, because most vulnerable
patients have little chance for recovery. To deal with psychological
burden, present efforts to reduce physical burden, such as the
introduction of airmat use and home care service, should be
complemented by more intensive care towards informal caregiv-
ers, including counselling by psychiatric specialists. Home nurses
should consider not only patient health but also psychological
distress in caregivers. In home care settings, self-administered
screening to assess depressive symptoms, such as the short version
of the Center for Epidemiological Studies Depression Screening
Index, may be feasible [24]. Furthermore, a society-wide paradigm
shift from cure to care in managing home care patients appears
necessary.

Our results also showed several other factors associated with
caregiver burden. A statistically significant relationship was
observed between violent behaviour in patients and increased car-
egiver burden, supporting previous investigations into the associa-
tion between aggression in patients with Alzheimer-type dementia
and caregiver burden [25). In the subgroup analysis, the severest
grade of long-term care need according to the national index was
associated with lower caregiver burden. Although not statistically
significant, this relationship was also seen in the main analysis.
One possible explanation for this relationship may be that less
impaired patients might require more continuous care and obser-
vation than completely bedridden patients. At the very least, this
relationship might imply the intractability of caregiver burden in
informal caregivers.

Several limitations of the study warrant mention. First, addi-
tional details about pressure ulcers were not ascertained in the
medical records, so we were unable to evaluate the influence of
other variables in the relationship between pressure ulcer prevent-
ing and caregiver burden. Second, we did not investigate the rela-
tionship between the preventive status of pressure ulcers and
caregiver burden in other countries. Global generalization of our
results therefore requires further investigation. Third, the cross-

© 2010 The Authors. Journal compilation © 2010 Blackwell Publishing Ltd
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sectional design of our study prevents us from determining causa-
tion or a temporal relationship. As a general limitation of
observational studies, adjustment of unknown confounding factors
highly associated with the investigated relationships was not
possible.

In conclusion, using a multicenter sample of vulnerable
patients, our results show that informal caregivers whose patients
were free from pressure ulcer are likely to have higher caregiver
burden. We interpret our results to mean that the continuous effort
required to prevent pressure ulcer might be associated with hi gher
strain in informal caregivers. A society-wide approach towards

managing psychological burden in informal caregivers is now
necessary.
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