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ABSTRACT

Background: Japan and the United States (US) have different backgrounds of caregiving

with regard to culture, family structure, and social support system, which could

differentially affect caregiver strain and quality of life (QoL) in each country.

Objectives: This study compared (1) caregiver strain in spouses of Parkinson’s disease

(PD) patients, (2) QoL of PD patients, and (3) QoL of spouses of PD patients in Yamagata,

Japan and in Maryland, US, and determined patient and spousal factors associated with

caregiver strain.

Methods: In Yamagata and in Maryland, spouses of PD patients completed questionnaires

assessing caregiver strain (Caregiver Strain Index). Patients and spouses completed scales

assessing health related QoL (SF12v2), mental health (Beck Depression Inventory in

Yamagata, Brief Symptom Inventory-18 in Maryland), and medical comorbidity

(Cumulative Illness Rating Scale-Geriatrics Version). PD severity and disability were

assessed with the Unified Parkinson’s Disease Rating Scale and the Schwab and England

Activities of Daily Living Scale. The results in Yamagata and in Maryland were compared

using the Student t-test and Chi-square test. The relationships between caregiver strain and

patient and spousal variables were analyzed with univariate correlations and multivariate

regression.



Results: One hundred seventy eight spouse-patient pairs were assessed. Couples with PD

in Yamagata were older, had less education and employment, and had more advanced

disease than patients in Maryland. PD patients in Yamagata had less comorbidity and their

spouses received more help from others for caregiving than in Maryland. There was no

significant difference between Yamagata and Maryland on the level of caregiver strain, but

spouses in Yamagata felt physical, time and financial pressure, while spouses in Maryland

felt more emotional distress than physical and social pressure. Patient depression was

highly correlated with caregiver strain in Maryland. In both locations, spousal depression

was a significant contributor to caregiver strain. A component of SF-12v2 (general health

perception) of patients with PD and their spouses in Yamagata was lower than that of

patients and spouses in Maryland.

Conclusion: More physical support for longer hours might be attained by using the

Japanese Long Term Care Insurance more effectively, which could be helpful for couples

in Yamagata. In Maryland, interventions to improve patient depression could have a

positive impact on caregiver strain. In both countries, spousal mental health was strongly

correlated with caregiver strain, and interventions to enhance mental health of not only PD

patients but also their spouses could reduce caregiver strain.



INTRODUCTION

Parkinson’s disease (PD) is the second most common neurodegenerative disease with
wide-ranging impairments such as gait disturbance, bradykinesia, postural instability,
tremor, rigidity, depression, cognitive impairment, and autonomic dysfunction'. Despite all
medical and surgical efforts, the diverse impairments of PD reduce mobility and affect
social interaction, leading to disability and dependence on their caregivers in the advanced
stages.

Caregiving is important in the management of PD. Support from caregivers, including
physical assistance, support for depression, and management of anti-parkinsonian
medications, is essential for the patient. Simultaneously, multi-dimensional impairments of
PD oblige caregivers to make major adjustments to their daily lives. Disability and
emotional debilitation of patients with PD often result in physical and psychosocial strain
in caregivers®. Caregiver strain is significantly correlated with patient disability, mental
health problems and axial symptoms such as falls>. Caregiver psychological wellbeing,
depression, and problems with social support also significantly correlate with caregiver
strain in PD**

Zarit et al. gave an operational definition of the burden of caregiving, which they



defined as the extent to which caregivers perceived their emotional or physical health,
social life and financial status as suffering as a result of caring for their relatives’.
Caregiving is based on a set of subjective assumptions about need, security, and
self-sufficiency, limited by objective aspects such as societal and social support systems’.
The perceptions and expectations of caregiving influence our vision of caregiver strain,
and they vary from one culture to another. Also, objective aspects of caregiving are limited
by available resources which are defined by medical and social support systems. Caregiver
strain is such a complex of multifactorial variables that it is difficult to assess, interpret,
and intervene.

Quality of life (QoL) also has a multidimensional nature, including clinical,
psychological, and socio-demographic factors®. Spouse caregivers are at high risk of
reduced QoL because of the energy involved in providing the required care. However, not
only the stress of caregiving but also social support, education, communication, and length
of marriage influence caregiver QoL’. QoL of patients and spouse caregivers are
intertwined since the patient-caregiver dyad functions as a unit at home®. Cultural and
social aspects of QoL of both patients and spouses could be influenced by differences
between two different countries.

Comparing the similarities and differences on caregiver strain and QoL between two



different societies offers an opportunity to explore caregiver strain and QoL from a
different point of view and to add new sights to it. In 2000, Japan implemented a Long
Term Care Insurance Plan (LTCI) for the elderly over 65, in addition to the existing
universal coverage of public health insurance for Japanese citizens of all ages'”.
Furthermore, in Japan, the Specified Disease Treatment Research Program subsidizes
medical care for patients with rare and intractable diseases including PD''. In the United
States (US), there are only private long term insurance plans available and no universal
national health insurance. The differences between the social support systems in the two
countries may have important implications for caregiver strain and QoL of patients with
PD and their spouses in each country; however, such differences have rarely been
considered in the assessment of caregiver strain and QoL in PD.

The objective of this study was to compare (1) caregiver strain in spouses of PD
patients (2) QoL of PD patients and (3) QoL of spouses of PD patients in Japan and the US.
Also, the correlations between caregiver strain and PD symptoms, disability, cognitive
impairment, mental problems, comorbidity, medications, social support, and QoL are
examined.

This study draws on data from two sites: Yamagata Prefecture, in Japan and the State

of Maryland in the US. These two areas are different in terms of size, population, social



class, and ethnicity. Maryland is a service-oriented urban state located close to Washington
D.C.. Yamagata is an agricultural prefecture with a high proportion of traditional
three-generation families'>. The comparison between two areas in different countries offers
the advantage of exploring the effect of diverse social and cultural conditions on caregiver

strain and QoL and how we should interpret and intervene in them in each country.



METHODS

Subjects

PD patient-spouse pairs seen at the University of Maryland School of Medicine

Parkinson Disease and Movement Disorders Center between April 2004 and November

2005, and PD patient-spouse pairs seen at the Department of Neurology in the Yamagata

University School of Medicine and the general hospitals in Yamagata Prefecture, Japan

between June 2008 and August 2011 consented to participate in the study. The study was

approved by the Institutional Review Board of all participating institutions.

Inclusion criteria for participation were: diagnosis of PD [by neurologists using the

following criteria: asymmetrical onset of at least two of the three cardinal signs (resting

tremor, rigidity, and bradykinesia) with no atypical signs or exposure to dopamine

blocking medications], patient and spouse living together, and patient and spouse able to

complete questionnaires, with supervision if necessary.

Measures

Spouse Variables

Caregiver strain was assessed with the Caregiver Strain Index (CSI) with higher scores



indicating greater caregiver burden'’. In Yamagata, a validated Japanese version of CSI

was used'?.

Patient Variables

Disease impairment and disability were assessed with the Unified Parkinson’s disease
rating scale (UPDRS)", Hoehn and Yahr (HY) staging'®, the Mini-Mental State
Examination (MMSE) ', and Schwab and England Activities of Daily Living Scale (S&E
ADL Scale) '® by either the treating neurologist or a trained examiner (HT) during the
office visit. Demographic data including current medications and duration of PD was
reported by the treating neurologist or obtained from the medical record of each patient.
Social support was defined as help that patients received from others apart from primary
caregivers, such as support from other family members, relatives, friends, and professional
caregivers including the LTCI services in Yamagata. For Japanese patients, the level of
mandatory public LTCI received was reported by the spouses. In Japan, everyone aged 40
years and older pays premiums, and everyone aged 65 years and older is eligible for
benefits from this system. Eligibility is assessed by use of a questionnaire based on ADL,
with a categorization into one of seven levels (not certified, support required, care level 1,

2, 3,4, and 5, defined by the total amount of care assistance time required, as estimated by
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a 67-item assessment). Each level sets the ceiling amount of services that can be purchased
as benefits. Elderly beneficiaries contribute 10% of the payment for services received.

Higher levels indicate more severe disability'*'”.

Variables of spouses and patients

Demographic data including age and years of marriage were collected from patient and
caregiver questionnaires. Medical comorbidity of both patients and spouses was assessed
with the Cumulative Illness Rating Scale-Geriatrics Version (CIRS-G) *°. Higher scores
indicated greater medical comorbidity. CIRS-G was translated into Japanese and used to
calculate a total score of CIRS-G for the subjects in Yamagata. Mental health of both

patients and spouses was assessed with the Beck Depression Inventory (BDI)*'** i

n
Yamagata and the Brief Symptom Inventory 18 (BSI)* in Maryland. The BDI is a widely
used self-report instrument for measuring the severity of depression, translated into many
languages including Japanese with high levels of reliability and validity across cultures.
The BSI has three subscales (depression, anxiety, and somatization), and a global
psychiatric symptom index. Psychiatric ratings are represented as T-scores with a mean of

50 and standard deviation of 10 for the general population in the US. Higher scores

indicate greater psychiatric morbidity in both scales.
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Health-related QoL was assessed with the SF12v2 health status survey,** which
consists of the following subscales: “physical functioning”(PF), “role physical”’(RP),
“bodily pain”(BP), “general health perception”(GH), “vitality”’(VT), social
functioning”(SF), “role emotional”’(RE), and “mental health”(MH). The SF12v2 also has
both physical health summary score (Physical Component Summary, PCS) and mental
health summary scores (Mental Component Summary, MCS). The summary scores are
reported as T-scores which are normalized against the general population to have a mean
of 50 and standard deviation of 10 with higher scores indicating better QoL. The validated
Japanese version was used in Yamagata®. Age-matched national norms of each country

. 2526
were used for comparison™".

Statistical Analysis

Differences between Japan and the US on disease severity, disability, cognitive
impairment, and medications for patients, caregiver burden for spouses, and demographics,
comorbidity, and QoL for both patients and spouses were examined using the Student t-test.
Spearman’s correlations between caregiver strain and predictor variables were performed.
The impact of predictor variables on caregiver strain and health related QoL was examined

using multivariate regression. To adjust for multiple comparisons on the t-tests and
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correlations, the Benjamin-Hochberg False Discovery Rate was used”’. A modified P value
0f 0.03 (0.026-0.028) was calculated using the formula: [Modified P= P (m+1) / 2m [P=

0.05, m = number of tests].
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RESULTS

One hundred and twenty US patient-spouse pairs were asked to participate in the

present study. Twelve spouses and 10 patients declined due to time constraints, and two

pairs were excluded due to incomplete answers on study questionnaires resulting in a

sample of 96 US patient-spouse pairs (192 subjects).

Ninety nine Japanese patient-spouse pairs were asked to participate. Five spouses and

five patients declined due to time constrains, two patients could not participate because of

the exacerbation of their comorbidity, and five were excluded because of incomplete

answers on study questionnaires, resulting in a sample of 82 Japanese patient-spouse pairs

(164 subjects).

1. Comparison between Japan and US patient-spouse pairs

Patients and spouses in Yamagata were older, less well-educated, and had lower

employment than their counterparts in Maryland, and the patients in Yamagata had less

comorbidity than patients in Maryland (Table 1). Patients in Yamagata had more advanced

disease at a shorter time after diagnosis than patients in Maryland. The MMSE scores of

patients were lower in Yamagata than in Maryland. Every type of anti-parkinsonian
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medication except entacapone (data not shown) was used more frequently in Yamagata

than in Maryland. Benzodiazepines were used more frequently in Japan and

antidepressants were used more often in Maryland (Table 1).

More couples in Yamagata received help from others for caregiving than in Maryland.

Indeed, 41.3% of spouses received help from others in Yamagata, while only 4.3% of

spouses received assistance on caregiving from others in Maryland (Table 1). The

utilization of the LTCI by each HY stage is shown in Table 2. The mean level of the LTCI

in the Yamagata subjects was 2.5 (total estimated assisting care time by the LTCI: about 70

min per day) with usage 2.1 days per week on average.

There was no significant difference on CSI total score between the two areas (CSI:

4.243.6 in Yamagata vs. 3.7+3.4 in Maryland, P= 0.34) (Table 1). The comparison on

mean score of each item in CSI showed a significant difference on items 3, 7, 9, 10, and 12

(Table 3). This result showed that spouses in Yamagata scored higher on items related to

time demand and physical and financial distress and that those in Maryland scored higher

on items asking about their emotional distress. In Japan, there was no significant difference

on CSI between the group using LTCI and the group not using LTCI (Table 4).

Table 5 shows scores for each domain of SF12v2 for patients and spouses in the two

locations. Patients in Yamagata attained lower scores in the subscale of GH, VT, and RE,
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and spouses in Yamagata attained lower scores in the subscales of GF, VT, RE, and SF

than their counterpart in Maryland. The PCS and MCS scores of health-related QoL are

shown in Table 6. In both areas, physical and mental health QoL of PD patients were

substantially worse than the age-matched national standard in each country (Table 6). In

Yamagata, mental health QoL of PD spouses was also found to be compromised compared

to the norm (Table 6).

2. Correlations of caregiver burden with patient and spouse variables

Increased disease severity, lower ADL, and greater comorbidity of patients were

correlated with higher caregiver strain in both countries (Table 7). More severe cognitive

impairment of patients was associated with higher caregiver strain in Yamagata, while

higher patient depression scores were correlated with higher caregiver strain in Maryland

(Table 7).

Worse spousal mental health was associated with higher caregiver strain in both

communities (Table 7). In the Maryland sample, it was found that patient depression and

more frequent utilization of antidepressants and benzodiazepines were correlated with

higher CSI (Table 7). Severe axial symptoms such as gait impairment, postural instability,

and fall in patients were correlated with high caregiver strain in both locations (Table 8).
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3. Multivariate regression analysis on caregiver strain (CSI)

To determine which variable contributed the most to caregiver strain (CSI), multivariate

linear regression was performed by entering variables that were correlated with CSI into

the regression in blocks of patient and spousal variables for subjects in Yamagata and

Maryland. In the case of variables within similar domains, the highest correlated variable

was chosen due to the potential for multicollinearity. For example, HY stage and postural

instability were excluded due to high inter-correlations with gait (r > 0.70) and number of

years of marriage was excluded due to high inter-correlation with age (r >0.70). The

country where the patient and spouse lived was entered as a dichotomous variable

(Japan=0, US=1) to assess the contribution of cultural and social differences between the

countries to caregiver strain. In this analysis, spousal mental health was represented with

spousal mental health QoL (MCS), instead of BDI or subtotal score of the BSI, which was

only available in the subjects either in Yamagata or in Maryland.

When variables of both patients and spouses were included, 40% of the variance in CSI

was accounted for (Table 9). In the analysis with both patient and spousal variables, the

most predictive variables were spousal mental health QoL (MCS), followed by patient fall

and patient comorbidity (Table 9). In this model, the country was not a significant
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predictor of CSI.

To examine which variable contributed the most to CSI in each location, multivariate

linear regressions were performed with the subjects in Yamagata and in Maryland,

separately. When variables of both patients and spouses in Yamagata were included, 23%

of the variance in CSI was accounted for (Table 10, Model A). In the analysis with both

patient and spousal variables, the most predictive variables were patient fall, followed by

spousal depression in Yamagata. When variables of couples in Maryland were analyzed,

57% of the variance in CSI could be accounted for (Table 10, Model B). In the analysis

with both patient and spousal variables, the most predictive variables were patient

depression, followed by help from others for caregiving and spousal depression in

Maryland.

4. Multivariate Regression Analysis on QoL

To examine which variables contributed to health related QoL, multivariate regression

was performed by entering variables that correlated with each subscale score of SF12v2

into the regression. Original subtotal scores of SF12v2 were used for the regressions

instead of t-scores, to assess the effect of the difference between the countries on QoL

without the influence of national standardization. In the case of variables within similar
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domains, the highest correlated variable was chosen because of the potential for

multicollinearity. In the regression, the country where the patient and spouse lived was

entered as a dichotomous variable (Japan=0, US=1) to assess the contribution of cultural

and social differences between countries to QoL. In the analysis with both patient and

spousal variables, the most significant predictor of spousal general health perception (GH

of SF12v2) was spousal comorbidity (CIRS-G), followed by country (Japan/US) and

spousal education (Table 11, Model A). The most significant predictor of patient GH was

the country (Japan/US), followed by employment status, postural instability, and

motivation (Table 11, Model B). The country (Japan/US) was not a significant predictor

for other subtotal scores of SF12v2 (data not shown).
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DISCUSSION

This is the first investigation to compare caregiver strain in communities in Japan and

the US focusing on patients with PD and their spouses. Couples in Yamagata were older,

were less well-educated, had lower employment, and had more advanced disease, but they

had less comorbidity and their spouses had more help from others for caregiving than their

counterparts in Maryland. There was no difference between Yamagata and Maryland on

the level of caregiver strain, but spouses in Yamagata felt physical, time and financial

constraint, while spouses in Maryland felt more emotional distress than physical and social

constraint. In Maryland, patient depression (depression subtotal score of the BSI) was

highly correlated with caregiver strain. In both locations, spousal depression (BDI in

Yamagata and the depression subtotal score of the BSI in Maryland) was a significant

contributor to caregiver strain. A subscale of health related QoL (general health perception

on SF12) was lower in the patients and spouses in Yamagata than in patients and spouses

in Maryland.

Comparison of patients and their spouses in Yamagata and in Maryland

It is notable that significantly more spouses in Yamagata received help from others for
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caregiving than spouses in Maryland (Table 1). In fact, 67.6% of spouses who received
help from others utilized the LTCI in Yamagata. This result suggests that the LTCI
contributes to the availability of support for caregivers in Yamagata. In Japan, greater
service utilization under the LTCI was reported to be associated with a lower caregiver
burden®®. In this study, however, 27.3% of patients with PD in HY stage 4 did not utilize
the LTCI at all despite their severe disability (Table 2). Also, 80% of those utilizing the
LTCI only used services for 1 to 2 days per week, although some of them were certified as
“care level 4 “, such that they were entitled to use services for up to110 minutes per day.
This means that these couples utilized only a small proportion of the available supports
from the LTCI. A study of a community-dwelling Japanese elderly revealed that utilization
of daycare included in the LTCI services tended to decrease the risk of institutionalization,
but to a non-significant degree®’. Further studies are necessary to examine the distribution
of resources and the longitudinal effect of the LTCI on caregiver strain in Yamagata. More
public awareness of the LTCI, especially for the elderly with limited access to the relevant
information should be promoted.

In the present study, patients in Yamagata had more advanced disease at a shorter time
after diagnosis than patients in Maryland (Table 1). This result suggests that PD patients in

Maryland visit hospitals at an earlier stage of the disease than their counterparts in
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Yamagata. One explanation of the difference could be the attitudes towards health
problems with aging in each country. Hashimoto showed in her sociological comparative
study between Japan and the US that the perceptions of health problems and aging are
different between the two countries’. The Japanese elderly tend to accommodate their
health problems, considering their impairment as “due to aging”. Contrarily, the American
elderly try to overcome their health problems regardless of age, thus maximizing their
independence. The differences in attitudes towards their own health problems between the
two communities might influence the timing of their first attendance at the clinic. Also,
antidepressants were prescribed more frequently in Maryland than in Yamagata, which
might be associated with more reluctance to visit psychiatrists in Japan than in the US. An
international comparative study showed that there was a significant difference in the
prevalence of depression between Japan (3%) and the US (16%)°. However, the difference
might be associated with underdiagnosis of depressive disorders in Japan, according to the
report by Mino et al’'. Underdiagnosis and undertreatment of depression in PD are possible
in Yamagata. Differences in the diagnosis and treatment for depression in PD between

Japan and the US should be further examined.

Caregiver strain in Japan and in Maryland
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There was no significant difference in caregiver strain between spouses of patients with
PD in Yamagata and in Maryland (Table 1). Previous studies have found that higher
caregiver strain was correlated with many variables such as more severe patient
impairment in ADL, worse patient mental problems, more severe patient axial symptoms,
more severe caregiver depression, more caregiver comorbidity, and less social
support® =% In our study, patients in Yamagata were older and had more axial symptoms
with less comorbidity and more social support than their counterparts in Maryland. It is
suggested that more readily available social supports and less comorbidity in patients in
Yamagata might offset the negative effect factors such as older age and more advanced
disease, resulting in a similar level of CSI in Yamagata to the level of CSI in Maryland.
Another explanation of the similar level of caregiver strain despite the difference in
demographics and disease severity between Yamagata and Maryland could be a perception
of caregiver strain in each society. In Japan, elderly patient vulnerability is considered as
inevitable, and caregiving is perceived as an obligation of families and society . In
contrast, vulnerability is thought to be something which might happen, and caregiving is
perceived as a voluntary choice for caregivers in the US. Therefore, Japanese caregivers
may be unlikely to reveal a feeling of having a burden until they do much more caregiving

than, they think, they are supposed to do as an obligation. On the other hand, American
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caregivers may be more likely to disclose their feelings of having a burden more openly,
because caregiving is seen not as an obligation for caregivers, but as a right for patients.
This difference in the perception of caregiver strain between the countries might partially
explain why caregiver strain is relatively suppressed in Yamagata despite older age and
more advanced disease. The perception of caregiving as an obligation in Japan might also
be related to the hesitation in the usage of the LTCI in Yamagata. The possibility that
spouse caregivers in Yamagata might shoulder the burden of caregiving without
complaining of any distress should be acknowledged.

Spouses in Yamagata felt more physical, financial and time constraints rather than
emotional distress (Table 3). Spouses in Maryland scored on more items regarding
emotional distress than the counterparts in Yamagata (Table 3). In Yamagata, the LTCI is
available for all people over 65'°. Moreover, couples with PD in Yamagata may have more
assistance at home because of the high proportion of three-generation families'?.
Utilization of the LTCI and these extended families are likely to enable spouse caregivers
to cope with their emotional distress. Couples in Yamagata were older with more advanced
disease, and these characteristics might explain spouses in Yamagata feeling more physical
strain than the spouses in Maryland. Miyashita et al. reported that caregivers of PD patients

in Japan had more of a time and physical burden than emotional burden®”. Our results are

24



consistent with their reports.

With regard to financial burden, Japanese pairs with PD have more benefits than
their counterparts in the US from the social support system in Japan including the
National health insurance, the LTCI, and the Specified Disease Treatment Research
Program. The latter subsidizes medical care for patients with rare and intractable
diseases including PD. Although a 30% patient contribution is required for
insurance-covered medical care in most cases, the national government and prefectures
partly cover the patients’ share of medical expenses by this program. PD patients over
HY stage 3 are allowed exemption from medical expenses for PD with this program''. In
this study, however, spouses in Yamagata revealed more financial distress than spouses
in Maryland (Table 3). The difference in economic status anticipated by the difference in
education and employment status between the Yamagata and Maryland subjects might
result in greater financial burden in Yamagata than in Maryland despite the benefits
from the multifold social support system in Japan. The financial impact of PD in both
countries should be further examined in a different setting with the subjects who have

similar levels of income.

In the multivariate regression analysis of subjects in both locations, spousal mental

health and fall of patients with PD were significantly correlated with caregiver strain
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(Table 9). Mental health and depression of caregivers caring for PD patients have been
reported to be correlated with caregiver burden®®. O’Reilly et al. reported an almost
fivefold increase in psychiatric morbidity in spouses who took care of their partners with
PD as compared with those who did not *’. The high correlation between caregiver strain
and spousal mental health supports the results of these previous reports®®’. Falls and
fear of falling could compel patients to restrict their mobility and independence, leading
to higher caregiver strain’®*’. Exercise programs targeting leg muscle strength, balance,
and freezing were shown to reduce fall risk in PD*’. Interventions to enhance spousal
mental health and safety programs specific to PD impairments to reduce falls, such as
weight-bearing balance and strength exercises along with cueing strategies’', would be

effective in alleviating caregiver burden in both countries.

Multivariate regression of data of subjects in Maryland showed that the most
significant predictor of caregiver strain was patient depression (Table 10, Model B).
Generally, most households in the US are small nuclear families where elderly couples
usually live by themselves*?, compared with Yamagata where extended families living
together are not uncommon'?. In the US, when a partner is affected by a health problem,
the spouse might provide much of the caregiving alone. In particular, a chronic progressive

disease such as PD which encompasses mental and behavioral problems could have a
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serious effect on the quality of the relationship and communication between the couples in
Maryland. Americans tend to form their primary bonds with their husbands or wives, while
the Japanese do so with their children®. The quality of the marital relationship in couples
with PD is highly correlated with caregiver strain in the US*. This impact of mental health
problems in PD patients on the marital relationship may be one of the explanations for the
greater impact on spousal emotional distress in Maryland. Perhaps special attention should
be paid to spouses caring for PD patients when these patients exhibit mental health
problems. This may be particularly true in Maryland.

Over the past 60 years, the percentage of older people residing with their children has
been consistently decreasing in Japan®. This suggests that the problems currently faced by
the American elderly could be a problem that the Japanese elderly will face in the near
future, and could be a problem that the Japanese elderly in urban areas are now facing.
Current Japanese LTCI includes few services targeting mental health problems of the
elderly. Such services for mental health might become increasingly needed in Yamagata to
reduce caregiver strain as the number of small nuclear households, where an elderly person

cares for his/her elderly partner, increases.

QoL of PD patients and their spouses in Japan and in the US
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The results of our study suggest that PD had substantial adverse effects on the physical
wellbeing, and to a lesser extent, on the mental wellbeing of patients when compared with
population norms in both areas (Table 6). On the other hand, spousal physical health was
not substantially different from that of the general population. In Yamagata, spousal mental
wellbeing appeared slightly worse than the general population while spousal mental
wellbeing in Maryland was not substantially different from that of the general population.
The physical health wellbeing of PD patients was reported to be lower than that of the
general population’. Previous research has suggested a link between caregiver wellbeing
and patient disease severity and presence of key symptoms”>. More advanced disease and
more severe axial symptoms in Yamagata might be associated with lower spousal mental
wellbeing than in Maryland.

Multivariate regression of SF12v2 subtotal scores showed that the scores of the general
health perception of both patients and spouses were lower in Yamagata than in Maryland,
even when the differences in demographics and disease severity between the two areas
were taken into account (Table 11). General health perception in SF12 refers to the
response to a simple question: “In general, would you say your health is excellent / very
good / good / fair / poor ?7”. The difference in general health perception between the two

locations might be related to the attitudes towards their own health in each community.
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Generally, the Japanese elderly tend to accept their health status, even though it is impaired,
considering their impairment as age related health problems’. In contrast, US elderly try to
overcome their health problems regardless of age’. The differences in attitudes towards
their own health problems between the two communities might influence the self-reports of
their own health. Positive attitudes towards their health in the US might give the patients a
confidence for their health, leading to a better self-assessment of their own health, while
passive attitudes towards their health in Yamagata might lead to a negative assessment of
their health. Indeed, Lyons et al. reported that pessimism was an early warning sign of
compromised health for caregivers of patients with PD*°. Chang and Asakawa also
reported in their comparative study between European Americans and Japanese that
European Americans held an optimistic bias with self-enhancement, whereas Japanese held
a pessimistic bias with self-criticism*®. These cultural variations on pessimism and
optimism might influence self-reports of health in each country. The lower general health
perception on SF12 in Yamagata could be an early warning sign of compromised health or
reflect pessimism and self-criticism specific to the Japanese. Attention should be paid to

the difference in the self-perception of health between the two countries.

There are some limitations of this study. First, since this study is cross-sectional, we
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cannot formulate conclusions about cause and effect. We do not know whether high

caregiver strain results from patient psychiatric symptoms or whether caregiver strain

influences mental health and QoL. To clarify this issue, longitudinal studies are needed.

Second, Yamagata and Maryland are different in terms of culture, ethnicity, social class,

urbanization, and social support systems. Thus, we were not able to show exactly which

aspect of cultural and social differences contributed to caregiver strain in this study. Third,

we used two different questionnaires to assess mental health in patients and spouses in

each country. This prevented patient and spousal mental health from being compared

directly between Yamagata and Maryland. Since the mental health of both patients and

spouses were important determinants for caregiver strain, the same validated scales in two

different languages should be used in the future. Similarly, comorbidity of patients and

their spouses was assessed by the Japanese translation of the CIRS-G, which has not been

validated. Total CIRS-G scores of Japanese subjects should be considered as preliminary

comparative data in this report. Finally, the results of multivariate regressions performed

separately in Yamagata and in Maryland did not lead to a direct comparison between

predictor variables because of the difference between the populations.

In conclusion, the degree of caregiver strain did not differ between Yamagata and

Maryland, despite the couples being older and patients having more severe PD in
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Yamagata. In Yamagata, more available help from others including the utilization of the

Japanese LTCI might have a positive impact on caregiver strain. It is suggested by the

results of our study that differences in caregiver strain between Japan and the US arose

from different cultural backgrounds and social support systems. Spouses in Yamagata felt

physical, time and financial constraint on caregiving, while spouses in Maryland felt more

emotional distress than physical and social constraints, and they were especially distressed

by patient depression. Underestimation of caregiver strain and under-utilization of the

social support system in Yamagata, possibly based on the perception of caregiving specific

to Japan should be considered in the assessment and the intervention for caregiver strain.

Vulnerability of spouses in Maryland to patient emotional distress, which might be related

to family structures in the US, should also be considered. It is possible that more physical

support for longer hours might be attained by using the LTCI more effectively, which

could be helpful for couples in Yamagata. In Maryland, interventions to improve patient

depression could have a positive impact on caregiver strain. In both countries, spousal

mental health was strongly correlated with caregiver strain, and interventions to enhance

mental health of not only PD patients but also their spouses could reduce caregiver strain.
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Table 1. Demographics and ratings of patients and spouses

Variable Scale Yamagata, Maryland, p
Mean (SD), | Mean (SD),
or N (%) or N(%)
Age 68.9 (9.4) 63.7 (9.7) <0.001*
Education (>high school) 14 (17.9) 68 (70.8) <0.001*
Employment status (employed) 18 (23.1) 37 (39.4) 0.049t
% Comorbidity CIRS-G 3.7 (2.4) 3.2(2.8) 0.21
083_ Years of marriage 44.4 (10.6) | 39.1(12.9) 0.004*
Help from others 33 (41.3) 4 (4.3) <0.001*
Caregiver strain Csl 4.2 (3.6) 3.7 (3.4) 0.34
Physical health QoL SF12 PCS 46.3 (13.0) | 51.6 (14.1) 0.01*
Mental health QoL SF12 MCS 47.1(11.1) | 51.5(10.1) 0.01*
Age 69.5 (8.5) 65.7 (8.9) 0.004*
Gender (male) 47 (57.3) 64 (66.7) 0.26
Education (>high school) 13 (16.7) 67 (71.3) <0.001*
Employment status (employed) 11 (13.9) 29 (31.2) 0.01*
- Comorbidity CIRS-G 3.6 (2.6) 5.0 (3.5) 0.01*
é Disease severity HY stage 2.8 (0.7) 2.4 (0.8) 0.003*
Qc? ‘Q’:) UPDRS mentation UPDRS partl 2.5(1.9) 2.0(1.8) 0.04t
@ UPDRS ADL UPDRS Part2 14.5 (8.0) 12.8 (6.9) 0.13
UPDRS Motor UPDRS Part3 26.6 (10.3) | 27.0(11.6) 0.81
UPDRS complications UPDRS Part4 2.2(2.7) 2.1(2.5) 0.85
Total UPDRS 43.3 (17.0) | 42.2 (18.1) 0.68
PD duration( years) 7.8 (6.0) 10.7 (6.6) 0.006*
Disability S&E ADL scale 76.6 (15.8) | 76.8 (15.6) 0.95
Cognition MMSE 25.9 (3.8) 28.4 (2.2) <0.001*
= L-dopa 77 (93.9) 59 (61.5) <0.001*
()
£ | Dopamine agonist 62 (75.6) 44 (45.8) <0.001*
§ Benzodiazepine 25 (30.5) 15 (15.6) 0.03*
Anti-depressant 3(3.7) 28 (29.2) <0.001*
Deep Brain Stimulation 4 (4.9) 3(3.1) 0.83
Physical health QoL SF12PCS 28.2 (16.0) | 30.8(16.9) 0.33
Mental health QoL SF12MCS 44.5 (9.3) 50.3 (11.0) 0.001*

*: p<0.03, t: 0.03<=p<0.05. CIRS-G: Cumulative lliness Rating Scale-Geriatrics Version , CSI: Caregiver Strain Index, 49
HY stage: Hoehn & Yahr stage, PCS: Physical Component Summary, MCS: Mental Component Summary, UPDRS:
Unified Parkinson’s Disease Rating Scale. S&E ADL Scale: Schwab and England Activities of Daily Living Scale



Table 2. Utilization of the LTCI and HY stage

LTCI (+), LTCI (-), Total
Number of patients (%) Number of patients (%)
HY 2 9 (19.6) 37 (80.4) 46
HY3 7 (33.3) 14 (66.6) 21
HY4 8(72.7) 3(27.3) 11
HY5 1 (100) 0 1
Total 25 54 79

LTCI: the Long Term Care Insurance,

HY stage: Hoehn & Yahr stage




Table 3. Comparison on each item of CSI
between Yamagata and Maryland

CSI | Question Yamagata, n=82 | Maryland, n=96 p
Number of Number of
“yes” (%) “ves” (%)
1 Sleep is disturbed 27 (32.9) 34 (35.4) 0.81
2 It is inconvenient 13 (15.9) 20 (20.8) 0.49
3 It is a physical strain 28 (34.1) 9(9.4) <0.001*
4 It is confining 19 (23.2) 27 (28.1) 0.53
5 There have been family adjustments 26 (31.7) 23 (24.0) 0.35
6 There have been changes in personal plans | 24 (29.3) 34 (35.4) 0.45
7 There have been demands on my time 44 (53.7) 27 (28.1) 0.001*
8 There have been emotional adjustments 37 (45.1) 35 (36.5) 0.34
9 Some behavior is upsetting 18 (17.1) 42 (43.8) 0.003*
10 It is upsetting to find patient has changed 27 (32.9) 46 (47.9) 0.0497
so much
11 There have been work adjustments 21 (25.6) 18 (18.8) 0.40
12 It is a financial strain 29 (35.4) 19 (19.8) 0.03t
13 Feeling completely overwhelmed 28 (34.1) 27 (28.1) 0.54

*: p<0.03, *: 0.03<=p<0.05. CSI: Caregiver Strain Index

44




Table 4. Comparison on CSI
between users and non-users of LTCI in Yamagata

LTCI (+), LTCI (-), p
Mean (SD) Mean (SD)
HY2.5 6.0 (3.8), n=9 3.9 (3.5), n=25 0.14
HY3 4.8 (3.4), n=6 4.4 (3.7), n=14 0.79
HY4 6.4 (4.0), n=8 3.7 (5.5), n=3 0.39

CSI: Caregiver Strain Index, LTCI: Long Term Care Insurance,
HY stage: Hoehn & Yahr stage




Table 5. Comparison on SF12 subscale scores
between Yamagata and Maryland

SF12 subscale Yamagata Maryland p
Physical functioning 82.0%+24.3 86.1+22.4 0.25
Role- Physical 79.2+23.6 84.7x20.4 0.10
Bodily pain 74.71+24.5 82.1+21.8 0.04t

§ General health 53.8%+21.0 75.8%x23.0 <0.001*

c%‘ Vitality 51.3%29.5 67.2+20.3 <0.001*
Social functioning 81.1%+23.2 90.9+17.8 0.003*
Role- Emotional 80.6+23.2 88.2+17.3 0.02*
Mental health 67.9£20.8 71.2%20.0 0.28
Physical functioning 46.6+34.2 51.1+36.3 0.40
Role- Physical 51.5*+36.3 46.4%28.8 0.25

= Bodily pain 59.9+%28.1 66.1+30.5 0.17

§ General health 28.4%+21.4 50.9%25.5 <0.001*
Vitality 33.8%25.8 42.3+23.8 0.02*
Social functioning 62.5+27.8 68.9+31.3 0.16
Role- Emotional 60.3+£28.2 75.1£26.2 0.001*
Mental health 60.6+19.8 63.8+22.1 0.32

*: Modified p<0.03, t: 0.03<=p<0.05
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Table 6. Physical component summary (PCS) and Mental component
summary (MCS) for a general population sample and
PD patients and spouses

Yamagata Maryland
Mean (SD) N Mean(SD) N
(Age:60-69) (Age: 55-65 )
PCS Age-matched 47.6(9.9)2 n=438, 48.1(10.3) P n=1402,
norm
Spouses 49.3 (11.2) n=27 52.5(14.2) n=36
Patients 34.9 (16.1) n=24 30.0 (16.0), n=31
MCS Age-matched 52.4(9.8)2 n=438, 49.2 (10.6) b n=1402
norm
Spouses 47.4 (12.4) n=27 51.7 (8.8) n=36
Patients 45.8 (8.9) n=24 46.3 (11.0) n=31

@ Fukuhara S, Suzukamo Y. Manual of SF-36v2 Japanese version: Institute for Health
Outcomes &Process Evaluation Research, Kyoto, 2004

b Jenkinson C. The SF-36 physical and mental health summary measures: an example of
how to interpret scores. J Health Serv Res Policy 1998; 3(2): 92-6




Table 7. Correlations between caregiver strain (CSI) and spouse and patient variables

Variable Scale r (p)
Yamagata Maryland
Age 0.07(0.54) -0.09(0.44)
Education -0.17(0.14) 0.01(0.90)
% Years of marriage 0.08(0.48) -0.07(0.52)
§ Help from others -0.22(0.049%) -0.26(0.01%*)
Employment status 0.07(0.57) 0.01(0.92)
Medical comorbidity CIRS-G 0.26(0.02%*) 0.1(0.35)
Mental health BDI/BSI 0.44(<0.001%) 0.57(<0.001%)
Age 0.11(0.34) -0.12(0.29)
Gender 0.04(0.72) 0.01(0.92)
PD duration 0.14(0.21) 0.44(0.001)*
Cognitive function MMSE -0.25(0.02%) -0.17(0.11)
% Disability S&E ADL scale -0.35(0.002%*) -0.31(0.005%*)
EB PD severity HY stage 0.30(0.006%*) 0.30(0.005%)
Medical comorbidity CIRS-G 0.31(0.004%) 0.35(0.004%)
Mental health BDI/BSI 0.15(0.20) 0.56(<0.001%*)
L dopa 0.01(0.95) 0.19(0.07)
Dopamine agonist 0.13(0.25) 0.07(0.55)
Antidepressant -0.16(0.16) 0.36(0.001%)
Benzodiazepine 0.11(0.32) 0.23(0.03%*)

*: p<0.03, : 0.03<=p<0.05. CSI: Caregiver Strain Index, CIRS-G: Cumulative lliness Rating
Scale-Geriatrics Version, BDI: Beck Depression Inventory, BSI: Brief Symptom Inventory, HY
stage: Hoehn & Yahr stage, PCS: Physical Component Summary, MCS: Mental Component
Summary, S&E ADL scale: Schwab and England Activities of Daily Living Scale



Table 8. Correlations between caregiver strain and patient impairment

Variable Scale r (p)
Yamagata Maryland

UPDRS subscales UPDRS mental 0.27(0.02%) 0.29(0.006%)

UPDRS ADL 0.29(0.008*) 0.33(0.002*)

UPDRS motor exam 0.13(0.25) 0.18(0.11)

UPDRS complications 0.16(0.16) 0.28(0.009%)
UPDRS total UPDRS Part 1-3 0.19(0.10) 0.27(0.02%)
Thought disorder UPDRS no.2 0.17(0.13) 0.14(0.18)
Depression UPDRS no.3 0.07(0.49) 0.22(0.04t)
Motivation UPDRS no.4 0.11(0.32) 0.13(0.23)
Speech impairment UPDRS no.18 0.17 (0.13) 0.23(0.04t)
Freezing UPDRS no. 14 0.16 (0.17) 0.29(0.008%)
Fall UPDRS no. 13 0.44 (<0.001*) 0.29 (0.007%*)
Gait impairment UPDRS no.29 0.25(0.03%*) 0.41(<0.001%)
Postural instability UPDRS no.30 0.32(0.004*) 0.25(0.02%)
Dyskinesia UPDRS no.32 0.01(0.94) 0.06(0.55)
Tremor UPDRS nos.20,21 -0.10(0.39) -0.003(0.98)
Rigidity UPDRS no.22 0.01(0.94) 0.01(0.90)
Bradykinesia UPDRS no.23-27 0.06(0.60) 0.14(0.18)
Motor fluctuations UPDRS no.39 0.13(0.25) 0.25(0.02%)
Facial expressions UPDRS no.19 0.14(0.21) 0.09(0.40)

*: p<0.03, *: 0.03<=p<0.05. UPDRS: Unified Parkinson’s Disease Rating Scale



Table 9. Predictors of caregiver strain by multiple regression analysis

Yamagata and Maryland, R?=0.40, N=99

Variables Unstandardized coefficient Standardized | p
coefficient
B Standard error Beta
Constant 10.27 1.48
Spouse Mental health QoL -0.16 0.03 -0.48 <0.001
(MCS)
Patient Fall (UPDRS no.13) 0.88 0.28 0.26 0.002
Comorbidity (CIRS-G) | 0.30 0.10 0.24 0.005

Independent variables: country, thought disorder, motivation, falling, freezing, speech impairment,

gait, fluctuation, S&E ADL scale, MMSE, antianxiety, antidepressant, spousal age, spousal education,

spousal employment status, help from others, patient MCS, spousal MCS, patient CIRS-G, spousal

CIRS-G

MCS: Mental Health Summary, CIRS-G: Cumulative lliness Rating Scale-Geriatrics Version, UPDRS:
Unified Parkinson’s Disease Rating Scale



Table 10. Predictors of caregiver strain by multiple regression analysis

with couples in Yamagata and in Maryalnd

Model A. Yamagata, R?=0.23 N=62
Variables Unstandardized coefficient Standardized | p
coefficient
B Standard error Beta
Constant 1.24 0.79
Spouse Depression (BDI) 0.17 0.06 0.35 0.003
Patient Fall 1.10 0.35 0.36 0.003
Model B. Maryland, R?2=0.57 N=54
Variables Unstandardized coefficient Standardized | p
coefficient
B Standard error Beta
Constant 2.39 4,53
Spouse Help from others -6.16 1.75 -0.34 0.001
Depression t- 0.12 0.05 0.25 0.03
scores (BSI)
Patient Depression t- 0.15 0.04 0.41 0.001
score (BSI)

Independent variables in the model A: fall , speech, gait, postural instability, S&E ADL scale,

MMSE, patient CIRS-G, help from others, spousal CIRS-G, spousal BDI, spousal age

Independent variables in the model B: patient BSI, fall, freezing, gait, fluctuation,
S&E ADL scale, amantadine, antianxiety, patient CIRS-G, help from others, spousal CIRS-G,

spousal age. spousal BSI

BDI: Beck Depression Inventory, BSI: Brief Symptom Inventory



Table 11. Predictors of patient and spousal self-reported
general health perception
by multiple regression analysis

Model A. Dependent variable: Spousal self-reported general health perception, R?=0.44 N=135

Variables Unstandardized coefficient Standardized | P
coefficient
b Standard error Beta
Constant 67.74 8.7
Japan/US 14.09 3.43 0.31 <0.001
(Japan=0)
Spouse Total CIRS -4.29 0.58 -0.48 <0.001
Education 8.70 3.45 0.19 0.01

Model B. Dependent variable: Patient self-reported general health perception, R?=0.34 N=131

Variables Unstandardized coefficient Standardized | P
coefficient
b Standard error Beta

constant 67.74 2.67
Japan/US 13.90 3.79 0.28 <0.001
(Japan=0)

Patient Employment status -14.61 4.61 -0.24 0.002
Postural instability -4.56 1.94 -0.19 0.02
Motivation -6.90 2.53 -0.21 0.007

Independent variables in the model A: country, patient education, patient employment

status, freezing, postural instability, S&E ADL scale, MMSE, amantadine, L-dopa,

dopamine agonist, antidepressant, spousal age, spousal education, help from others,
spousal CIRS-G

Independent variables in the model B: country, patient education, patient employment
status, thought disorder, depression. motivation, fall, speech, freezing, postural instability,
S&E ADL scale, MMSE, anticholinergic, L-dopa, dopamine agonist, antianxiety, spousal
age, spousal education, help from others, spousal CIRS-G, bradykinesia




