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ANGST IN SHANGRI-LA: JAPANESE FEAR OF
GROWING OLD

To the Editor: The proportion of Japanese people aged 65
and older reached 19.0% of the total population in 2003."
This is due to the longest life expectancy for men (78.4) and
women (85.3), but also the longest healthy life expectancy
in the world—72.3 for men and 77.7 for women.? Japan
also has the lowest fertility rate in the world (1.32) next to
Italy.! This fast-graying nation will soon face an unprece-
dented situation in which one in four will be an elderly
person.® Japan’s long-term care insurance system was es-
tablished in 2000 precisely to manage this fast-graying
population.® How does it feel personally to be among peo-
ple promised the longest healthy life in the world?

To find out how Japanese people in general feel about
aging, a survey was conducted in September 2004, asking
the following three subjective questions.

1. Would you like to live long?
2. Do you worry about getting old?
3. What in particular makes you worry about growing old?

Survey participants were selected from a panel organ-
ized by the Social Survey Research Information Co. Ltd.
in Japan. The panel consisted of 52,478 persons among
the general population aged 20 and older. Some 2,224 peo-
ple were selected using a quota sampling method.* The
sample consisted of 444 adults aged 20 to 39, 546 adults
aged 40 to 54, 563 adults aged 55 to 64, 532 adults aged
65 to 74, and 139 adults aged 75 and older. Each subject
received a self-administered questionnaire; 2,031 returned
the questionnaire, and the data from 2,025 participants
were analyzed.

The survey revealed that 59% of the general public
in Japan hoped to live long. Of those who answered that
they did not wish to live long, neither age nor sex was as-
sociated with a “wish not to live long” (chi-square (x?) =
6.822, degrees of freedom (df) =4, P=.15) (Figure 1).
Eighty-three percent of the sample answered that they
worry about getting old. Again, neither their age nor sex
was associated with their apprehensions in this regard
(x> =4.236, df =4, P =.38) (Figure 1). The 1,680 “wor-
ried” subjects were then asked about what in particular
made them worry about growing old. Specifically, they
were asked whether any of the following eight issues
caused them concern: becoming ill, becoming bedridden or
demented, losing steady income apart from a pension, be-
coming widowed, spouse or partner becoming ill or bed-
ridden, deteriorating relationship(s) with family members
or becoming less close, having to change their way of living,
and deteriorating relationship(s) with friends or becoming
less close.

Examination of the reasons revealed three key concerns
about becoming old. Seventy-eight percent answered that
becoming bedridden or demented frightened them about
growing old, 72% that becoming ill made them worry
about growing old, and 68% that being left without a
steady income other than a pension was a basis of their
concern about growing old.

The present survey has revealed seemingly paradoxi-
cal results obtained from the general public in a country
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Would you like to live long? I ‘ Do you worry about getting old? |

Figure 1. Two main concerns regarding growing old in ques-
tionnaire survey.

boasting the longest healthy life expectancy in the world.
In fact, the Japanese surveyed in this study showed consid-
erable apprehension about growing old that appeared out of
proportion to the long and healthy lives that most can an-
ticipate. These overly pessimistic attitudes may limit the
possibilities for successful aging and need to be addressed.
First, there needs to be dissemination among the general
population of more factual information about aging, stress-
ing that the Japanese are the world’s healthiest and longest-
living people in the world. The media has only heightened
the fear of becoming “impaired.” Only a small proportion
of the population, not more than 16% of the elderly Jap-
anese aged 65 and older, need care at all.

Second, although the general public must be given a far
more realistic view of growing old as Japanese, the existing
social system should also be improved so that people will be
reassured that a safety net is in place when they become ill,
impaired, or short of money in later life.

Third, there needs to be attention paid to the possibil-
ities for successful aging. The survey results may reflect the
Alzheimerization of aging; all the publicity given to demen-
tia has raised worries among the entire population. These
worries must be balanced with views of successful aging and
with prevention programs that could ensure good mental
and physical health and perhaps even forestall the develop-

ment of dementia.®

Yumiko Arai, MD, PhD
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Regular Article
Feelings of burden and health-related quality of life
among family caregivers looking after the impaired

elderly

Abstract

Key words

HIROKO MIURA, MpH, PiD,' YUMIKO ARAI, MD, Pip? AND KIYOKO YAMASAKI, msc?
'Faculty of Health Science, Kyushu University of Health and Welfare, Miyazaki, *Research Unit for Nursing
Caring Sciences and Psychology, National Institute for Longevity Science, Aichi, *Faculty of Social Welfare,
Kyushu University of Health and Welfare, Miyazaki, Japan

The aim of the present study was to examine the relationship between feelings of burden and
health-related quality of life (HRQOL) among family caregivers looking after the impaired elderly
residing in a community located in southern Japan. Subjects were 85 pairs comprising elderly indi-
viduals requiring care and their respective family caregivers. Questionnaire items for the family
caregivers related to demographic variables, caregivers’ burden, HRQOL, use of public services,
hours spent caregiving, duration of caregiving, and satisfaction with verbal communication with
family. Questionnaire items for the elderly recipients of care concerned demographic variables,
activities of daily living, and cognitive status. According to bivariate analysis, caregivers’ burden
was significantly related to cognitive status, hours spent caregiving, and each HRQOL subscore
except physical function. From multiple regression analysis, subscore of HRQOL with respect to
mental health and satisfaction with verbal communication were extracted as influential factors.
Final regression coefficient was 0.72 (P < 0.01) and coefficient of determination was 0.53. These
results suggest that satisfactory mental health status plays an important role in limiting family car-
egivers’ burden.

burden, caregivers, HRQOL, impaired elderly, Japan, verbal communication.

INTRODUCTION

In Japan, a rapid increase in the elderly population has
resulted in an unprecedented rise in the number of
elderly requiring social assistance. As a result of the
new public long-term care insurance scheme, many
impaired elderly individuals with long-term and com-
plex health problems are being cared for by family car-
egivers.'

Some investigators have reported that the mental or
emotional strain associated with caregiver status is an
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independent risk factor for mortality among elderly
spousal caregivers.” Furthermore, several studies have
documented a strong relationship between caregiving
and elevated levels of depressive symptoms among car-

- egivers, including high rates of clinical depression and

anxiety.>* Thus, in order to maintain the health status of
family caregivers, it is very important to elucidate the
physical and/or mental influences on the family care-
giver that occur during long-term caregiving.

Studies on perceived caregivers’ burden have iden-
tified certain factors to be associated with feelings of
burden.”” However, few studies have examined the
direct association between perceived burden and
health-related quality of life (HRQOL) including
physical and mental health among family caregivers.
The present study therefore aimed to analyze the rela-
tionship between feelings of burden and HRQOL
among family caregivers using various scales.
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METHODS
Subjects

The survey was conducted from October 2003 to Jan-
uary 2004 in Nobeoka City, Miyazaki Prefecture,
southern Japan, using a self-administered question-
naire. As the first step, we randomly selected 115
impaired elderly individuals (36 men, 79 women) who
were above 65 years of age, resided in the community
with their family, and received a public welfare service
under the national long-term care insurance system. In
the second step, all 115 impaired elderly and their fam-
ily principal caregivers were contacted by mail to
explain the objectives of the present study. Informed
consent was obtained from 85 pairs (response
rate = 73.9%). Differences between participants and
non-participants of the study, in terms of age, sex, and
physical or mental status, were not statistically signifi-
cant. All family caregivers who decided not to partici-
pate in the present study cited lack of time in their
schedules as their reason. This study was endorsed by
the ethical committee of Kyushu University of Health
and Welfare.

Measurements

Family caregivers were asked to complete a question-
naire regarding the following areas related to per-
ceived burden and caregiving: (i) demographic
variables; (ii) caregivers’ burden; (iii) HRQOL,; (iv)
use of public services; (v) hours spent caregiving per
day; (vi) duration of caregiving; and (vii) satisfaction
with verbal communication with family. Caregivers’
burden was evaluated using the short version of Japa-
nese version of the Zarit Caregiver Burden Interview
(J-ZBI_8), which has been demonstrated to have sim-
ilar validity to the full version, the J-ZBL%* HRQOL
among family caregivers was evaluated using the Jap-
anese version of the short-form 36 health survey ques-
tionnaire (SF-36).""!" The SF-36 is widely used to
assess QOL including health status and comprises
eight health subscales: physical functioning (PF), role
physical (RP), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), role emotional
(RE), and mental health (MH). Regarding use of wel-
fare services, respondents were asked about their use
of the following six types of available services within
the previous month: home-help, home nurse visits,
respite care, meals on wheels, bathing service, and res-
idential day care. Levels of satisfaction with verbal
communication with family members were measured
by the question: ‘Are you satisfied with your ability to
communicate with the family verbally?’ in accordance
with our previous survey.'” Subjects categorized them-
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selves as either ‘satisfled’ or ‘dissatisfied’ in this
respect.

For the impaired elderly subjects, questionnaire
items were grouped into the following aspects: (i)
demographic variables; (ii) activities of daily living
(ADL); and (iii) cognitive status. Impairment and dis-
ability were evaluated using the ADL-20.!* This scale
consists of 20 items from four major categories of basic
activities of daily living (ADL): (1) mobility, five items;
(i) self-care, six items (iii) instrumental ADL (IADL),
seven items, and (iv) communication ADL (CADL),
two items. It has been reported that ADL-20 is useful
as a comprehensive measure of ADL in the elderly
with a variety of handicaps. Cognitive impairment was
rated using the revised Hasegawa Dementia Rating
scale (HDS-R), a Japanese screening test for dementia
that measures overall cognitive function, including ver-
bal orientation and memory, with scores ranging from 0
to 30. The HDS-R is equivalent to the Mini-Mental
State Examination and has been widely used in
Japan."

Analyses

Bivariate analyses were performed using Spearman’s
rank correlation coefficients, unpaired t-tests, Welch
test, and ANova. Then, a stepwise multiple regression
analysis was performed with the J-ZBI_8 score treated
as the dependent variable for each independent vari-
able (F#=3.0) in order to detect the factors with the
largest influence on burden among family caregivers.
All'statistical analyses were performed using SPSS ver-
sion 12.0 (Chicago, IL,, USA).

RESULTS

Tables 1 and 2 show the characteristics of the impaired
elderly and their family caregivers. For the impaired
elderly, mean age was 80.81 £7.62 and mean HDS-R
score was 14.54, indicating that most of the elderly par-

-ticipants suffered from cognitive impairment. For car-

egivers, mean age was 64.33 £ 12.92. Average number
of welfare services used was 2.15, with all caregivers
reporting to having used at least one service. Only
around 55% of caregivers reported being satisfied with
verbal communication with the family.

Table 3 shows correlation coefficients between
J-ZBI_8 score and certain variables including ADL
capability of the impaired elderly, and caregiving-
related factors and SF-36 subscores among the family
caregivers. Caregivers’ burden was correlated with
HDS-R score of the impaired elderly (P < 0.05) and
with the following SF-36 subscores: RP (P < 0.05), RE
(P <0.01),SF (P<0.01), MH (P <0.01), BP (P < 0.05),

- 107 -



Caregiver burden and health-related QOL

Table 1. Characteristics of impaired elderly individuals and
their caregivers (n = 85)

Variable Mean SD

Impaired elderly

Age 80.81 7.62
ADL-20 score 3817 16.55
HDS-R score 1454 824
Caregiver
Age 6433 1292
J-ZBI_8 score 12.85 7.23
Hours spent caregiving (h/day) 6.24 5775
Duration of caregiving (years) 569  6.22
Short-form 36 health survey questionnaire
Physical functioning 70.35 2948
Role physical 58.54 4352
Role emotional 5691 45.49
Social functioning 71.65 22.88
Mental health 60.80 21.26
Bodily pain 5412 22.65
Vitality 52.60 24.77
General health 50.15 20.93
No. public services used 215 120

553

Table 3. Spearman rank correlation coefficients between
caregiver burden (J-ZBI_8 score) and various independent
variables

Independent variable Coefficient  P-value
Impaired elderly
Age 0.08 0.44
ADL-20 score -0.05 0.67
HDS-R score -0.29 0.01
Caregiver
Age -0.17 0.10
Hours spent caregiving (h/day) 023 0.05
Duration of caregiving (years) -0.09 0.41
SF-36
Physical functioning 0.06 0.56
Role physical -0.21 0.04
Role emotional -0.41 0.00
Social functioning —0.53 0.00
Mental health -0.56 0.00
Bodily pain -0.24 0.02
Vitality -0.51 0.00
General health -0.36 0.00
No. public services used 0.17 0.09

Table 2. Characteristics of the impaired elderly and care-
givers (n = 85) )

Variable Number %
Impaired elderly
Gender
Male 27 31.76
Female 58 68.24
Caregiver
Gender
Male 19 22.35
Female 66 77.65
Relationship to the elderly person
Spouse 25 29.41
Child 29 34.11
Daughter-in-law 20 23.53
Others 11 12.94
Verbal communication
Satisfied 47 55.29
Dissatisfied 38 44.71

VT (P < 0.01), and GH (P < 0.01). However, J-ZBI_8
score demonstrated no significant correlation to age of
the impaired elderly, age of their caregivers, hours
spent caregiving, duration of caregiving, PF subscore of
SF-36, or the number of welfare services used.

Table 4 shows the relationship between J-ZBI_8 and
certain variables including gender of the impaired eld-

Table 4. Relationship between caregivers’ burden evalu-
ated by J-ZBI_8 and the following variables: gender of
impaired elderly person and their caregiver, caregiver’s rela-
tionship to the impaired elderly, and satisfaction with verbal
communication

J-ZBI_8
Variable (mean £ SD) P-value
Impaired elderly
Gender
Male (n =27) 12.04 £8.36 0.331
Female (n = 58) 10.22+£6.73
- Caregiver
Gender
Male (n =19) 9.52 £5.84 0.48¢
Female (n = 66) 10.79 £7.61
Relationship to the elderly
person
Spouse (n =25) 10.58 £8.16 0.120°
Child (n=29) 11.45 £6.09
Daughter-in-law (n = 20) 833 £5.59
Others (n=11) 13.90 £8.90
Verbal communication
Satisfied (n =47) 13.66 £7.85 <0.01"
Dissatisfied (n = 38) 8.37+£5.73

fCalculated by Welch test.
¥Calculated by unpaired t-test.
*Calculated by ANOVA.
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Table 5. Factors related to caregivers’ burden on stepwise
multiple regression analysis

Variable Beta t P-value

SE-36 MH -0.58 =532 <001 -

Self-rated verbal communication -0.03 -2.89 <0.01

Multiple correlation coefficient (R) = 0.72; coefficient of
determination (R?) = 0.53.

erly individual and their caregiver, family relationship
between the pair, and caregivers’ satisfaction with ver-
bal communication. Satisfaction with verbal communi-
cation was significantly related to caregivers’ burden
(P < 0.01). However, no significant relationship was
demonstrated between J-ZBI_8 score and gender of
the impaired elderly person or caregiver, or family
relationship between the pair.

Table 5 shows the results of a stepwise multiple
regression analysis conducted to find the most influen-
tial factor on caregivers’ burden. MH subscore of SF-
36 was extracted in the first step, and satisfaction with
verbal communication was extracted in the second
step. Final regression coefficient was 0.72 (P <0.01),
and coefficient of determination was 0.53.

DISCUSSION

These results indicated a close association between
feelings of burden and HRQOL in family caregivers
looking after the impaired elderly. In particular, the
results of multiple regression analysis showed that
quality of life associated with mental health was signif-
icantly related to feelings of burden in caregivers.
Moreover, the results of bivariate analysis and multiple
regression analysis indicated that physical health of
caregivers was weakly associated with caregivers’ bur-

den. Furthermore, satisfaction with verbal communica- .

tion with the family was also related to feelings of
burden among the caregivers. These two factors
accounted for nearly 53% of the variance of J-ZBI_8
scores that indicated caregiver burden. In our previous
study conducted among healthy elderly individuals, a
close relationship was detected among satisfaction with
verbal communication, general health status, and social
activity."” Hence, satisfactory verbal communication
plays an important role in maintaining relationships
with other family members, and reduced opportunities
for verbal communication sometimes lead to increased
feelings of burden in family caregivers. In addition,
previous studies have indicated a stronger relationship
between caregiving and depression, stress, and social
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interaction than between caregiving and physical
health outcome.™® Taken together with the results of
the present study, these findings suggest that caregiv-
ers’ burden has little significant association to physical
health.

Some studies have reported that the caregivers of
dementia patients can exhibit severe psychological
problems,'*' a finding that is supported by the present
results. On examining the relationship between care-
giver burden and attributes of the impaired elderly
including ADL and cognitive function, bivariate anal-
ysis indicated that cognitive status of the impaired eld-
erly as evaluated by HDS-R was significantly related to
family caregiver burden. However, multiple stepwise
regression analysis indicated no significant relationship
between these two variables. Previous studies have also
detected no significant relationship between caregiver
burden and cognitive status.*?

Type of disease (such as stroke and Alzheimer’s dis-
ease) has been found to affect the association between
elderly individuals’ ADL and their caregivers’ bur-
den."™ The present results indicated no significant
relationship between ADL of the impaired elderly and
caregivers’ burden. However, subjects in the present
study had a variety of diseases, and it was therefore dif-
ficult to control for type and severity of iliness. From
these findings, it is therefore impossible to elucidate
the relationship between ADL of the impaired elderly
and the burden experienced by family caregivers.

Neither the family relationship between the elderly
person and the caregiver nor caregiver age had a sig-
nificant influence on caregiver burden. While bivariate
analysis indicated that caregivers’ gender was signifi-
cantly related to the burden, multiple regression anal-
ysis did not show such a significant relationship. It has
previously been reported that caring for a first-degree
relative can strongly affect burden and stress among
family caregivers.*”*”! However, this was not supported
by the present findings. Our previous studies have
demonstrated that the notion of caregiving as a family
duty strongly remains in northern rural areas of

_Japan.** However, concepts of caregiving differ greatly

according to local customs and in the future it will be
necessary to repeat this survey in a variety of regions.

The present study has several methodological limi-
tations. First, sample size was relatively small and little
detailed information regarding disease history was
gathered. Nevertheless, the present results suggest that
family caregivers experiencing high burden have sig-
nificantly lower mental health and satisfaction with
verbal communication. This might be attributable to
the objective demands of caregiving causing symptoms
of depression and decreasing both the energy available
for engaging in verbal communication and the oppor-
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tunities to do so. Second, as the study design was cross-
sectional, we cannot rule out a bidirectional relation-
ship between family caregivers’ burden and mental
health and satisfaction with verbal communication.
While the present findings provide important basic
information, longitudinal studies are needed to obtain
stronger scientific evidence, and to evaluate causality
between family caregivers’ burden and QOL in the
future.

Maintaining QOL of family caregivers is essential in
order 1o preserve the quality and sustainability of
home care. A decline of mental health and satisfaction
with verbal communication is likely to result in
increased caregivers’ burden. Conversely, improving
these factors would lead to a reduction in caregiver
burden. In addition to the public service system, infor-
mal services also play an important role in improving
mental health and satisfaction with verbal communica-
tion among caregivers. We advocate that, in future,

family caregivers receive counseling by trained
professionals.
ACKNOWLEDGMENTS

We would like to thank the participants in the present
study, which was in part supported by a grant for Com-
prehensive Research on Aging and Health provided by
the Ministry of Health and Welfare, Japan.

REFERENCES

1. Arai Y. Insurance for long-term care planned in Japan.
Lancet 2000; 350: 1831.

2. Schulz R, Scott B. Caregiving as a risk factor for mortal-
ity: the caregiver health effects study. JAMA 1999, 282:
2215-2219.

3. Schulz R, Visintainer P, Williamson GM. Psychiatric and
physical morbidity effects of caregiving. J. Gerontol.
1990; 191: 181-190.

4. Arai Y, Sugiura M, Washio M, Miura H, Kudo K. Care-
giver depression predicts early discontinuation of care
for disabled elderly at home. Psychiatry Clin. Neurosci.
2001; 55: 379-382.

5. Arai Y, Sugiura M, Miura H, Washio M, Kudo K. Undue
concern for others’ opinions deters caregivers of
impaired elderly from using public services in rural
Japan. Int. J. Geriatr. Psychiatry 2000; 15: 961-968.

6. Zarit SH, Reever KE, Bach-Peterson J. Relatives of the
impaired elderly: correlates of feelings of burden. Ger-
ontologist 1980; 20: 649-655.

7. Schulz R, O’Brien AT, Bookwala J, Fleissner K. Psychi-
atric and physical morbidity effects of dementia caregiv-

10.

16.

20.

ing: prevalence, correlates, and causes. Gerontologist
1995; 35: 771-791.

. Arai Y, Tamiya N, Yano E. The short version of the Jap-

anese version of the Zarit Caregiver Burden Interview
(J-ZBI_8): its reliability and validity. Jpn. J. Geriatr 2003;
40: 497-503 (in Japanese).

. Kumamoto K, Arai Y, Ueda T, Washio M. Cross-valida-

tion of the short version of the Japanese version of the
Zarit Caregiver Burden Interview (J-ZBI_8). Jpn. J.
Geriatr. 2004; 41: 206-212 (in Japanese).

Fukuhara S, Buto S, Green J, Hsiao A, Kurokawa K.
Translation, adaptation, and validation of the SF-36
health survey for use in Japan. J. Clin. Epidemiol. 1998,
51: 1037-1044.

. Fukuhara S, Ware JE, Kosinski M, Wada S, Grandek B.

Psychometric and clinical tests of validity of the Japanese
SF-36 health survey. J. Clin. Epidemiol. 1998; 51: 1045~
1053.

. Miura H, Kariyasu M, Yamasaki K, Sumi Y. Physical,

mental and social factors affecting self-rated verbal com-
munication among elderly individuals. Geriatr. Gerontol.
Int. 2004; 4: 100-104.

. Eto F, Tanaka M, Chishima M er al. Comprehensive

activities of daily living (ADL) index for the elderly. Jpa.
J. Geriatr. 1992;29: 841-848 (in Japanese).

. Kato K, Hasegawa K. Revised version of HDR scale.

Jpn. J. Geriat. Psychiatry 1991; 2: 1339-1347.

. Markowitz JS, Gutterman EM, Sadik K, Papadopoulos

G. Health-related quality of life for caregivers of patients
with Alzheimer disease. Alzheimer Dis. Assoc. Disord.
2003; 17: 209-214.

Baumgarten M, Battista RN, Infante-Rivard C, Hanlay
JA, Becker R, Ganthier S. The psychological and physi-
cal health of family members caring for elderly persons
with dementia. J. Clin. Epidemiol. 1992; 45: 61-70.

. LoGiudice D, Kerse N, Brown K et al. The psychosocial

health status of carers of persons with dementia: a com-
parison with the chronically ill. Qual. Life Res. 1998 T:
345-351.

. Scholte op Reimer WJ, de Haan RJ, Rijnders PT, Lim-

burg M, van den Bos GA. The burden of caregiving in
partners of long-term stroke survivors. Stroke 1998; 29:
1605-1611.

. Annerstedt L, Elmstahl S, Ingvad B, Samuelsson SM.

Family caregiving in dementia. an analysis of the care-
giver’s burden and the ‘breaking-point’ when home care
becomes inadequate. Scand. J. Public Health 2000; 28:
23-31.

Jones DA, Peters TJ. Caring for the elderly dependents:
Effects on the carer’s quality of life. Age Ageing 1992;21:
421-428.

. Gilhooly MLM. The impact of care-giving on care-givers:

factors associated with psychological well-being of peo-
ple supporting a demented relative in the community. Br.
J. Med. Psychol. 1984; 57: 35-44,



Original article

Relationship between general health status and the change in
chewing ability: a longitudinal study of the frail elderly in
Japan over a 3-year period
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Relationship between general health status and the change in chewing ability: a longitudinal study
of the frail elderly in Japan over a 3-year period

Objectives: The aim of the present study was to identify the onset predictors of a change in chewing
ability over a 3-year period in the frail elderly.

Methods: The subjects were frail elderly people living in southern Japan. Data were collected at baseline
(n = 92) and 3 years later (n = 60). The dependent variable was a change in self-rated chewing ability. The
independent variables were age, gender, number of present teeth, dentition, maximum bite force (eval-
uated using a pressure-sensitive foil), basic activities of daily living, self-rated general health status, higher
level of competence (evaluated using Tokyo Metropolitan Institute of Gerontology index), cognitive status
(evaluated by revised Hasegawa Dementia Rating scale), and quality of life (evaluated using Philadelphia
Geriatric Center morale scale) at baseline. To identify the most reliable predictors, bivariate analysis and
multiple logistic regression analysis were performed, with the change of chewing ability as the dependent
variable.

Results: Bivariate analysis showed the change in chewing ability was significantly associated with general
health status (p < 0.01), number of present teeth (p < 0.05) and maximum bite force (p < 0.01). Backward
logistic regression analysis revealed that the most reliable predictor of a change in chewing ability at 3 years
was general health status (odds ratio = 6.35, 95% CI = 1.69-23.88).

Conclusion: The present findings suggest that general health status at baseline produces a change in
chewing ability.

Keywords: chewing ability, longitudinal study, the frail elderly, general health status.
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result from tooth loss, asthenia of masticatory

Introduction

Oral status and function are closely related to
chewing and speaking ability. For the elderly,
mastication plays a particularly important role in
eating and diet. Results of some epidemiological
studies suggest that oral health is related to phys-
ical, mental and social health'-%. In particular, it has
been reported that chewing ability influences
nutrition status, overall health, and activities of
daily living (ADL) in the elderly®”’. Impairment of
masticatory function and chewing disability may

muscles, or reduced saliva secretion®. Thus, clini-
cians should be aware of not only the chewing
problems of the elderly, but also the possible
interaction between oral health and overall health
status.

Some cross-sectional studies have shown that a
decline in chewing ability frequently occurs in the
elderly, and that most of the impaired elderly
develop dental problems as a result of tooth loss”!°.
These studies have provided very important epi-
demiological information, but longitudinal studies

200 © 2005 The Gerodontology Association and Blackwell Munksgaard Lid, Gerodontology 2005; 22: 200-205
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are required to provide more detailed information
about the association between chewing ability and
general health. Recent longitudinal studies, based
on data from relatively large samples of commu-
nity-dwelling elderly in Western countries, indicate
that there are interrelations among oral impair-
ment, oral functional limitations, and general
functional limitations'''2. In these studies, subjects
were randomly selected from the population of the
study area, and the subjects thus included different
types of elderly people, including healthy, frail and
impaired elderly. However, the relationship
between general health and a change in chewing
ability among frail elderly people in Japan is un-
clear. Frail elderly people often exhibit incipient
decline in higher levels of competence, even if they
retain the ability to perform basic activities of daily
living (BADL).

The elderly population of Japan is increasing
rapidly and the Ministry of Health, Labour, and
Welfare estimates that they will soon comprise al-
most 28% of the total Japanese population. They
also estimate that approximately 3 million elderly
Japanese people have physical or mental disabilit-
ies, and predict that this number will rise to
5.3 million by 2025"%. Frail and impaired elderly
people often have serious dental problems inclu-
ding chewing disability. Thus, it is very important
to examine epidemiological data about chewing
ability of this group.

The purpose of the present study was to examine
the relationship between general health status of
frail elderly people and a change in chewing ability
using data obtained in a longitudinal survey over a
3-year period, as well as identifying any onset
predictors of a change in chewing ability.

Methods

Subjects

The baseline survey was conducted in 2000 in
Nobeoka City, Miyazaki Prefecture, in southern
Japan. Of the 100 frail elderly people who were
initially enrolled in the study, a total of 92 (25
males, 67 females; age range, 265 years) completed
the baseline survey, giving a response rate of 92%.
All subjects were residents in a nursing home for
the frail elderly, and were able to perform BADL
independently at baseline. These included walking,
eating, evacuation functions, bathing and dressing.
However, many of the subjects exhibited decreased
cognitive function and decreased ability to inde-
pendently perform instrumental activities of daily
living (IADL).

Three years after the baseline survey, 60 subjects
(17 males, 43 females) completed the second sur-
vey. Thirty-two subjects (8 males, 24 females) were
unable to complete the second survey because they
had died or had changed their place of residence.
Both surveys were approved by the ethics com-
mittee of Kyushu University of Health and Welfare.

Measures/variables

Chewing ability was evaluated using a self-admin-
istered questionnaire according to the method
described previously'*!®. Subjects reported whe-
ther they were satisfied or dissatisfied with their
chewing ability at baseline and 3 years later. A
change in chewing ability after 3 years was classi-
fied into the following four groups: improved
(baseline: dissatisfied, 3 years later: satisfied), sus-
tained good (baseline: satisfied, 3 years later: sat-
isfied), sustained poor (baseline: dissatisfied,
3 years later: dissatisfied), and degenerated (base-
line: satisfied, 3 years later: dissatisfied). With
respect to a change in chewing ability, improved
and sustained good subjects were scored as ‘1’
while sustained poor and degenerated subjects
were scored as ‘0’ for the dependent variable. Based
on previous studies'®, data describing self-rated
general health were collected using a self-admin-
istered questionnaire, with responses classified into
four categories (‘excellent’, ‘good’, ‘fair’ and
‘poor’). Demographical variables included age and
gender, and were collected using a self-adminis-
tered questionnaire.

The number of teeth for each subject was
determined by a clinician. Maximum bite force (N)
was evaluated using the Prescale System'®, which
is a pressure-sensitive foil (50H type) exhibiting a
colour variation depending on the force of applied
occlusal pressure within a range of 5-120 MPa. All
subjects occluded on to the Prescale foil in centric
position for 10 s with maximum force'”.

The Tokyo Metropolitan Institute of Gerontology
(TMIG) index, which consists of 13 items, was used
to evaluate higher levels of competence, including

"IADL, intellectual activity and social role'®, The

TMIG index is widely used in Japan. For each item,
subjects were assigned ‘1’ for a positive answer, and
‘0’ for a negative answer. Thus, the total score of
the TMIG index ranged from 0 to 13 points.
Cognitive impairment was rated using the
revised Hasegawa Dementia Rating scale (HDS-R),
a Japanese screening test for dementia. This
measures overall cognitive function, including
verbal orientation and memory, with scores ran-
ging from 0 to 30'?. The HDS-R is equivalent to the

© 2005 The Gerodontology Association and Blackwell Munksgaard Ltd, Gerodontology 2005; 22: 200-205
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Mini-Mental State Examination, and has been
widely used in Japan'®. Subjects with =21 points on
the HDS-R are classified as normal and subjects
with <21 points are classified as having dementia.

Quality of life (QOL) was evaluated using the
Philadelphia Geriatric Center (PGC) morale scale.
The revised PGC morale scale consists of 17 items
that are divided into three fields: agitation, attitude
towards ageing, and loneliness/dissatisfaction?®.
For each item, subjects were assigned ‘1’ for a
positive answer and ‘0’.for a negative answer, the
total PGC morale scale score ranging from 0 to 17
points. ’

Statistical analysis

A two-part statistical analysis was conducted in
order to determine predictive baseline variables for
a change in chewing ability as a dependent vari-
able. Bivariate analysis was performed to identify
baseline variables associated with a change in
chewing ability (improved or sustained good: score
‘1", sustained poor or degenerated: score ‘0’). Then,
chi-square and relative risk tests were used to
analyse any association between these baseline
variables and a change in chewing ability. Each

relative risk demonstrated an increased risk of
reduced chewing ability among exposed elderly
compared to unexposed elderly. All relative risks
were presented with 95% confidence intervals
(CI). An unpaired t-test was also used to examine
any differences of these scores with respect to self-
rated changes in chewing ability over the 3-year
study period.

Secondly, we conducted a logistic regression
analysis to determine the predictors of any change
in self-rated chewing ability as a dependent vari-
able at baseline. Considering all independent vari-
ables that exhibited significant associations with a
change in self-rated chewing ability in the above
bivariate analysis, backward likelihood ratio logistic
regression analysis was also performed with a
change in self-rated chewing ability as the
dependent variable. All statistical procedures were
performed using the SPSS version 12 statistical
software package (Chicago, IL, USA).

Results

Table 1 shows the subject characteristics at baseline
and 3 years later. The mean age of baseline subjects
was 80.52 + 8.59 years. Three years later, the

Table 1 Subject characteristics at baseline (# = 92) and 3 years after baseline (n = 60).

Baseline Three years after
Characteristics (n=292) (%) baseline (n = 60) (%) $* Value p-Value®
Gender
Male 25 (27.2) 17 (28.3) <0.01 0.98
Pemale 67 (72.8) 43 (71.7)
Self-rated chewing ability
Satisfied 63 (68.5) 46 (76.7) 0.83 0.36
Dissatisfied 29 (31.5) 14 (23.3
Dental status
Edentulous 47 (51.1 27 (45.0) 0.32 0.57
Dentate 45 (48.9) 33 (55.0)
Self-rated general health
Excellent/good 50 (54.3 38 (63.3) 0.86 0.35
Fair/poor 42 (45.7 22 (36.7
Cognitive status
Normal 27 (29.3) 18 (30.0) <0.01 0.92
Dementia 65 (70.7 42 (70.0)
_ T-Value p-Valueb
Age 80.52 + 8.59 80.67 + 7.98 -0.65 0.24
TMIG index 5.47 + 3.72 4.60 + 3.17 1.84 0.07
PGC morale scale 9.82 + 3.08 10.60 + 3.52 -1.62 0.11
Number of present teeth 5.65 + 6.87 4.33 £ 5.54 3.28 <0.01
Maximum bite force (N) 317.53 + 292.54 183.50 + 176.30 4.09 <0.01

TMIG, Tokyo Metropolitan Institute of Gerontology; PGC, Philadelphia Geriatric Center.

2Chi-square test.
bUnpaired f-test.

© 2005 The Gerodontology Association and Blackwell Munksgaard Lid, Gerodontology 2005; 22: 200-205
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Table 2 Relative risk at baseline for change in chewing
ability after 3 years. Dental status, self-rated general
health, and cognitive status as independent variables
(n = 60).

% With Relative risk
onset p-Value (95% Cl)
Baseline variable
Dental status
Edentulous 38.3 0.21 0.36 (0.09-1.44)
Dentate 61.7
Self-rated general health
Excellent/good 61.7 0.01 6.35 (1.69-23.88)
Fair/poor 38.3
Cognitive status
Normal 36.7 0.75 0.66 (0.18-2.43)
Dementia 63.3

mean age was 80.67 + 7.98 years. The only signi-
ficant changes in data, compared with baseline,
were for the number of teeth and maximum bite
force (p < 0.01). At baseline, all subjects were able
to independently perform BADL. However, 15% of
subjects showed a decline in BADL after 3 years.
Tables 2 and 3 show the relationship, determined
by bivariate analysis, between a change in chewing
ability after 3 years and independent variables at
baseline. In Table 2, relative risk was used to
characterise the relationship between each variable
at baseline and a change in chewing ability after
3 years. Self-rated general health was significantly

203

associated with a change in chewing ability, with a
relative rate of 6.35 (95% CI = 1.69-23.88;
p < 0.01). However, dental status and cognitive
status were not significantly associated with a
change in chewing ability (Table 2).

In Table 3, an unpaired t-test was performed to
characterise the relationship between each variable
and a change in chewing ability. The number of
teeth and maximum bite force were found to be
significantly associated with a change in chewing
ability (p < 0.01). However, IADL and QOL (eval-
uated using the TMIG index and PGC morale scale)
were not significantly associated with a change in
chewing ability (Table 3).

Table 4 shows the results of multiple logistic
regression analysis, which was used to identify the
most reliable predictors of a change in chewing
ability. The logistic regression model was refined
until it included one independent variable, the self-
rated general health. The odds ratio for self-rated
general health was 6.35 (95% CI = 1.69-23.88),
and beta was 1.85 (SE = 0.68). The chi-square test
of the present model was 8.35 (p < 0.01).

Discussion

The present results indicate that a change in self-
rated chewing ability after 3 years is strongly rela-
ted to the self-rated general health at baseline,
using bivariate and multivariate analysis. Many
studies have shown close associations between a
self-rated chewing ability and objectively evaluated

Table 3 Change in chewing ability in relation to baseline scores of Tokyo Metropolitan Institute of Gerontology
(TMIG) index, Philadelphia Geriatric Center (PGC) morale scale, number of teeth, and maximum bite force in subjects
who completed surveys at both baseline and 3 years later (n = 60).

Change in chewing ability

Improved/sustained good Degenerated/sustained poor T-Value p-Value
Baseline variable
TMIG index 5.47 + 3.78 4.60 + 3.17 1.84 0.07
PGC moral scale 9.82 + 3.08 10.59 + 3.52 -1.62 0.11
Number of present teeth 5.65 + 6.88 4.33 £ 5.54 3.28 0.01
317.53 £ 292.54 183.50 £ 176.30 4.09 0.00

Maximum bite force (N)

Table 4 Logistic regression analysis with factors related to change in chewing ability® after 3 years as a dependent

variable.

Independent variable Beta estimate

0Odds ratio

95% CI Wald * p-Value

Self-rated general health 1.85 6.35

1.69-23.88 7.47 0.006

2Goodness of fit for this model: chi-square = 8.35, p < 0.01.
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status and function of dental structures?'??, How-
ever, it is very interesting that, in the present study,
the self-rated general health was a factor most
closely associated with a change in chewing ability.
Compared with cross-sectional studies, a longi-
tudinal study has greater power to detect real
effects”?*.  The present longitudinal results
strongly support the findings of previous cross-
sectional studies. These have shown a significant
relationship between overall physical health and
masticatory status in the elderly.

Maximum bite force is an effective subjective
indicator for the ‘evaluation of masticatory func-
tion. However, it is difficult to examine chewing
ability using a single method because normal
mastication involves many structures and func-
tions. The self-rated evaluation used in the present
study is not subjective, but is very effective for the
comprehensive evaluation of chewing ability in
frail elderly subjects with declining IADL and cog-
nitive status. In the present bivariate analysis,
maximum bite force was found to be significantly
associated with a change in chewing ability. Nev-
ertheless, maximum bite force at baseline was not
found to be a reliable predictor of a change in
chewing ability.

On the contrary, in the present study, cognitive
status and QOL were not related to a change in self-
rated chewing ability. Some studies have shown a
significant relationship between cognitive status
and masticatory function in the elderly using a
cross-sectional approach®”?¢. Also, some similar
studies have shown that the masticatory status is
significantly associated with the QOL of elderly
people*??, with most residing in a rural commu-
nity. Thus, the majority of the subjects were not
frail or impaired elderly. In the present study, the
subjects were all frail elderly, and many of them
had a low cognitive and morale status at baseline.
Differences between the present findings and those
of previous cross-sectional studies may be due to
the mental and social characteristics of the study
population.

The association between decline in chewing
ability and poor general health has not been fully
elucidated. However, adequate chewing ability
plays an important role in a healthy diet®and
nutrition in the elderly is closely related to their
physical health. Therefore, it could be suggested
that difficulty in maintaining a healthy diet because
of deteriorating chewing ability could cause the
deterioration of overall health. Locker®® proposed a
model with a general pathway from disease via oral
impairments {(e.g. edentulism) and oral functional
limitation (e.g. chewing problems) through to

disability (e.g. inability to consume a range of
foods) and the impacts on social roles. The model
suggests that limited oral function leads to a decline
in the physical, mental, and social activities of the
elderly. Findings of the present bivariate and
logistic regression analyses indicated that the
strongest predictor of a change in chewing ability
was self-rated general health, not variables related
to oral health, such as the number of teeth present
or edentulism. .

Subjects who rate their health as poor are likely
to have more chronic medical diseases, experienced
more severe limitations in ADIL, and may also have
a risk of developing dry mouth as a result of
increased medication use. Dry mouth is indirectly
related to masticatory and/or swallowing func-:
tion'’, but, in the present study, detailed informa-
tion with respect to dry mouth was not examined.
Further limitations of the present study include the
relatively small sample size and short observation
period, with the former being the greatest problem.
Thus, future studies should examine the status of
dry mouth, and more precisely evaluate the asso-
ciations between chewing ability, QOL and cogni-
tive function in the frail elderly by recruiting larger
samples and maintaining longer observation peri-
ods. Nevertheless, the present results suggest
that maintaining a good general health status
contributes to the maintenance of chewing ability.
Previous related research has indicated a strong
relationship between general health and chewing
ability"*>?. Other recent epidemiological studies
also indicate that chewing disability may be asso-
ciated with a greater risk of mortality and a decline
in physical fitness among community-dwelling
elderly*”>°,

The present findings suggest that general health
status may be one of the most powerful predictors
of a change in chewing ability. All the present
subjects were able to independently perform BADL
at baseline; but 15% showed rapid decline in BADL
after 3 years. As decline in BADL can strongly
influence oral functioning, all geriatric assessments
should include an oral examination and an
assessment of disability and impairment of oral
health.
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