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Abstract—This study seeks to replicate and extend research on the stress process by examining the
relationships among stress, social support, physical exercise, and depressive symptoms with data provided
by a recent nationwide survey of older adults in Japan. The findings reveal that more frequent physical
exercise is associated with less psychological distress. Moreover, the data suggest that some (but not all)
types of stressors tend to diminish the frequency of physical activity. Finally, and perhaps most important,
the results reveal that social support tends to promote more frequent exercise. This can occur in two ways.
First, more emotional support was related to better exercise habits. In addition, negative interaction was
also associated with more frequent exercise, suggesting that informal social sanctions can foster positive
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health behaviors.
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An impressive array of studies suggest that stressful
life events tend to depress daily mood and erode
feelings of well-being in later life (see George [1] for
a review of this research). However, this research has
been conducted almost exclusively in Western
countries, especially the United States. When estab-
lishing the relationship between two constructs, such
as stress and well-being, careful consideration must
be given to the external validity of the findings. This
type of validity is concerned with the extent to which
the results from a particular study can be generalized
to other populations or to different settings. As Cook
and Campbell [2] point out, a powerful factor for
substantiating external validity is the replication of
findings in distinct or divergent locations. Studies
conducted in nonwestern countries may be especially
useful in this respect because in no other way can we
be certain that the findings observed in the United
States are not merely the product of some complex set
of historical, cultural, or political circumstances (see
Kohn [3] for a detailed discussion of this issue).

The purpose of this study is to examine the re-
lationship between stress and depressive symptoms
with data obtained from a recent nationwide survey
of older adults in Japan. However, instead of merely
focusing on the direct effects of stress on well-being,
an attempt will be made to capture some of the
complexity of the stress process by assessing the ways
in which Japanese elderly attempt to cope with the
stressors that confront them. In particular, this study
will examine the relationships among stress, social
support, exercise, and depressive symptoms. The
reasons for expanding the scope of the study in this
manner are discussed below.

Although stress is generally thought to exert delete-
rious effects on well-being, many investigators believe

that these negative sequalae can be offset or buffered
by a number of social and psychological resources
[4, 5]. Considerable attention has been given in this
respect to social support. This literature suggests that
during stressful times, older adults with strong social
support systems tend to experience fewer symptoms
of psychological distress than elderly people who
have less well-developed social support networks [6].

Much has been written about the strong social
support networks in Japanese society [7. 8], but rela-
tively few studies have systematically evaluated
whether the Japanese actually turn to significant
others for assistance during stressful times. This is
especially true with respect to older adults in Japan.
In fact, there seems to be some disagreement in the
anthropological literature on whether the Japanesc
mobilize assistance from their social network mem-
bers when they are confronted by stressful events.
According to Lebra [7], Japanese peoplc who are
experiencing strain will not attempt to kecp it to
themselves but will instead feel compelled to discuss
their problem with someone who will listen and
understand. In contrast, Lock [9] maintains that the
traditional way to deal with problems in Japan is to
repress one’s feelings and to remain silent. Lock [9]
argues that this behavior is based on the belief that
it is inappropriate to analyze problems in human
relations verbally because such scrutiny could disrupt
harmonious social life. One goal of the present study
is to empirically evaluate these competing points of
view.,

Even though research on social support has added
greatly to our understanding of the stress process, a
number of issues remain unanswered. Although there
is considerable evidence that social support can help
to reduce the undesirable impact of life stress, it is less
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clear how this effect takes place [10]. Research done
largely with American subjects suggests that support
may operate by bolstering feelings of control and
well-being [1]. In order to expand the scope of this
literature, an attempt will be made in the present
study to examine another potentially important inter-
vening mechanism that has been largely overlooked,
even in studies of older adults in the United States.
More specifically, we will test the hypothesis that
support from significant others tends to offset the
effects of stress in part because social network mem-
bers may encourage older adults to engage in positive
health behaviors, especially exercise. Establishing a
link between social support and exercise is important
because there is now considerable evidence that mod-
crate levels of physical activity are associated with
improved mood and enhanced feelings of well-being
(for reviews of this research see Plante and Rodin [11]
and Biddle and Fox [12]).

By incorporating exercise within the purview of
this study, it 1s possible to make two contributions to
the literature. First, while the impact of cxercise on
well-being has been assessed in a number of studies.
few investigators have examined this relationship in
conjunction with stress and social support. In ad-
dition, we have not been able to identify any studies
that have examined the interface between stress,
support, exercise, and well-being in Japan. It is
important to examine these relationships in Japan
because most research on stress and exercise has been
conducted in the United States [13]. and the bulk of
this work has focused largely on white middle-class
respondents [14].

There are at least two reasons why exercise and
weli-being may be related in samples of elderly
Japanese. First, as Palmore and Maeda [8] point out,
Japan is one of the few countries that has an estab-
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lished policy of promoting exercise among its senior
citizens. As a result, elderly people in Japan may be
aware of the beneficial effects of exercise and more
likely to participate in regular exercise regimens.
Perhaps more important, evidence from anthropolog-
ical studies suggests that the Japanese may be es-
pecially likely to turn to exercise as a way of coping
with stressful events. More specifically, research by
Lock [9] indicates that the Japanese frequently at-
tempt to relieve tension by engaging in physical
exercise or playing a musical instrument.

The discussion up to this point suggests that there
is some justification for examining the relationship
among stress, support. exercise, and well-being in
Japan. However, this review has glossed over a
number of important issues that have emerged from
the burgeoning literature on stress and social support.
A format conceptual model was developed in order to
incorporate some of the more recent developments in
the stress field into this study. This conceptual frame-
work will be introduced in the next section. Following
this. the sample as well as the measures that arc used
to evaluate this model will be reviewed. Finally,
findings are presented that emerge from cstimating
this model with data provided by a nationwide survey
of older adults in Japan.

A CONCEPTUAL MODEL OF STRESS AND WELL-BEING

Figure 1 contains the conceptual model that is
evaluated in this study. The notation used in this
figure is consistent with the notation devised by
Joreskog and Sérbom [15]. It should be emphasized
that the relationships among the constructs contained
in this diagram were estimated after the effects of age,
sex, and education had been controlled statistically.

The conceptual model contains a series of struc-
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Fig. 1. A conceptual model of stress, social support, exercise and well-being.
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tural equations in which social support, exercise, and
depressive affect symptoms serve as endogenous or
dependent variables. The rationale for linking the
independent variables with each of these outcome
measures is presented below in order to facilitate the
discussion of the complex relationships among these
constructs.

Stress and social support

As the literature on the life stress process has
evolved, researchers have begun to differentiate be-
tween different types of stressful experiences. One
useful scheme contrasts stressful life events with
chronic strains [16]. Essentially, these stressors are
separated by a temporal distinction whereby stressful
events are viewed as discrete time-bound experiences
while chronic strains are thought to be continuous
and ongoing. It is important to distinguish between
stressful events and chronic strains because research
indicates that chronic strains exert a more detrimen-
tal effect on well-being in later life than stressful
events (see George [1] for a review of this research).
Consistent with these research findings, two types of
chronic strains are examined in this study: physical
health problems (1,) and financial strain (1,). In
addition, based on findings from American studies
(to be discussed below), two latent constructs are also
used to evaluate social support: emotional support
(n;) and negative interaction (1,).

Research conducted in the United States suggests
that illness and physical health problems represent
one of the most frequently occurring stressors in later
life [17]. The same also appears to be true in Japan,
but research in this country has rarely examined
physical health problems from a life stress perspec-
tive.

Research by Lebra [7] suggests that illness may
serve an important function in Japanese society. She
argues that illness provides an opportunity for
emotional communication whereby the sick person
draws the attention, sympathy, and support of his or
her relatives and close friends. Some researchers use
the concept of amae to explain this function [18].
Essentially, amae is an emotional state that is thought
to permeate social relations in Japan. Amae involves
a feeling of dependency that appeals to and is fulfilled
by the indulgence of significant others. According to
Lebra [7], sickness in Japan serves to gratify this
dependency wish. Based on this research, it is hypoth-
esized in Fig. 1 that as physical health problems (7,)
increase, elderly Japanese respondents will report
receiving more emotional support (n;) from their
significant others.

Research on social support in the United States
suggests that significant others can be a source of
negative interaction as well as a source of support
[19]. Unfortunately, less is known about support and
negative interaction in Japan. In fact, it was primarily
for this reason that a measure of negative interaction
was incorporated into the conceptual model. Given
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the obligation of significant others to respond to the
dependency wishes of sick people in Japan, it is
hypothesized in Fig. ! that as physical health prob-
lems (n,) increase, negative interaction (n,) from
significant others will decline.

Taken together, the hypotheses introduced above
are consistent with a resource mobilization perspec-
tive whereby individuals who are exposed to certain
stressors (i.e. physical health problems) seek to mar-
shall assistance from others. However, research con-
ducted recently in the United State suggests that
support mobilization is not a universal response to all
stressors and that when certain stressors arise, older
adults may avoid rather than seek out assistance from
others [20]. Moreover, research suggests that social
network members may even withdraw support when
some (but not all) stressors occur [21]. It is particu-
larly important to point out that the loss or with-
drawal of support is especially likely to take place
when financial difficulties arise.

There is some evidence that financial problems may
have a similar effect on social support networks in
Japan. Research by Lebra [7] suggests that the
Japanese tend to view achievement and material
success as a moral obligation. Moreover, failure in
this realm may reflect poorly on one’s group, leading
individuals to believe that they have disgraced their
significant others. These feelings of self-denigration
may, in turn, lead to the avoidance (or withdrawal)
of social support. Based on this rationale, it is
predicted in Fig. 1 that as financial problems (#,)
intensify, older adults in Japan will report receiving
less emotional support (1,) from others.

Research by Lock [22] suggests that one of the
most common sources of concern among the
Japanese elderly is the fear of poverty and subsequent
dependence upon their children. Moreover, there is
some evidence that, contrary to popular beliefs, adult
children in Japan may be “. .. far from pleased ...”
about supporting their aging parents (Plath [23,
p. 135]; see also Freed [24]). The fears of older adults,
coupled with the resentment of their children, suggest
that as financial problems (»,) increase, elderly people
in Japan will report encountering more negative
interaction (n,) with significant others.

Physical exercise

Although numerous studies have examined the
effects of physical activity on well-being, less is known
about the factors that influence the decision to main-
tain a program of regular exercise [25]. According to
the model depicted in Fig. 1, physical exercise (1) is
thought to be affected by the interplay between stress
(1, and n,) and social support (3, and n,).

Most of the research on stress and exercise focuses
exclusively on the interaction effect between life stress
and physical activity on feelings of well-being. By
testing for interaction effects in this manner, many
researchers overlook the possibility that stress may
influence the ability or the willingness to engage in
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physical exercise. The model developed for the pre-
sent study attempts to evaluate this assumption ex-
plicitly by testing for the direct effects of stress on
physical activity.

There is some disagreement in the literature on the
direction of the relationship between physical health
problems and exercise. While most researchers main-
tain that people who exercise subsequently experience
fewer health problems, a recent longitudinal study by
Kaplan and his associates [26] indicates that an
increase in physical health problems leads to dimin-
ished physical activity at a later point in time.
Although the relationship between these constructs is
likely to be reciprocal, we elected to test the specifica-
tion shown in Fig. 1. More specifically, based on the
work of Kaplan er al. [26], it is predicted that as the
Japanese clderly encounter more physical health
problem (#,) they will be less likely to engage in
physical exercise (y).

In contrast to physical health problems, it is further
hypothesized in Fig. | that as financial strain ()
increases, clderly people in Japan will report engaging
in exercise more frequently (15). This hypothesis is
based on research by Lock [9] that was discussed
carlicr. It will be recalled that this work suggests that
a common response to anxiety and frustration in
Japan is involvement in physical activity.

Research by Cohen [27] and others indicates that
the beneficial effects of social support may be at-
tributed in part to the fact that significant others
frequently offer encouragement to engage in positive
health behaviors, including exercise, good dietary
habits, and the responsible use (or avoidance) of
alcohol and tobacco. The promotion of positive
health behaviors by social network members consti-
tutes an important link in our conceptual model. One
contribution of this specification arises from the fact
that the salubrious effects of supportive social re-
lationships on exercise are viewed as arising in two
ways. First. consistent with the observations of
Cohen [27] and others, it is hypothesized that as the
amount of emotional support (n;) provided by others
increases. older adults in Japan will report engaging
in physical exercise (1) more frequently. In addition,
it is further predicted that negative interaction (x,)
will be associated with more physical exercise among
the older adults in this country.

The heretofore largely overlooked link between
negative interaction and exercise is based on the work
of Rook. Thuras and Lewis [28], Hughes and Gove
[29]. and others. Although most investigators view
negative interaction as having only undesirable con-
sequences. Rook ef al. [28] point out that significant
others often perform a regulatory or social control
function. The key point to emphasize is that often this
regulatory function takes the form of criticism, social
pressure, or some other form of negative interaction.
That is, significant others may invoke informal sanc-
tions (e.g. criticisms and demands) in order to get an
individual to adopt positive health behaviors (see also
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Umberson [30]). Even though the recipient may not
appreciate the form that these negative communi-
cations take, the net effect may, nevertheless, be the
promotion of positive health maintenance functions.

Although the theoretical perspective developed by
Rook et al. [28] is intriguing, these investigators were
unable to find empirical support for this view. How-
ever, a careful examination of their work suggests
that they only examined the effects of social control
on negative health behaviors, such as alcohol use.
Another contribution of the present study arises from
the fact that we attempt to establish a link between
negative interaction and positive health behaviors as
well.

Much has been written about the high levels of
social control in Japan and the pressure on the
individual to conform to the will of the group (see, for
example, Lebra [7]; Nakane {31]). If the rationale
developed by Rook et al. [28] is valid and informal
social control is a salient feature of Japanese society,
then the relationship between negative interaction
and exercise should be especially evident in the data
that are used in the present study.

Depressive symptoms

According to the conceptual model, depressive
affect symptoms (5,) are determined by physical
health problems (x,), financial strain (1), emotional
support (r,), negative interaction (x,), and physical
exercise (#s). The theoretical justification for propos-
ing these linkages is provided below.

Literature reviewed by Plante and Rodin [11] as
well as Biddle and Fox [12] suggests that physical
activity appears to exert a beneficial effect on psycho-
logical well-being. There are a number of reasons why
exercise and well-being may be related. For example,
some investigators have identified a potentially im-
portant biological link whereby physical exercise
results in the release of endorphins and other mor-
phine-like substances in the body that can, in turn,
clevate feelings of well-being. In contrast, other re-
searchers argue that improved physical fitness serves
to bolster key psychological resources, such as feel-
ings of mastery and control. These findings are
important because there is a vast literature which
suggests that feelings of mastery and control are
essential for the maintenance of psychological well-
being in later life (for a review of this literature see
Rodin, Timko and Harris [32]). Based on this re-
search, it 1s hypothesized in Fig. 1 that as the level of
physical activity (#s) increases, older adults in Japan
will report experiencing fewer depressive affect symp-
toms (7).

Earlier it was hypothesized that negative inter-
action would be associated with increased physical
exercise. This hypothesis is designed to assess the
regulatory or social control function of supportive
social ties. However. as Hughes and Gove [29] point
out, people may experience frustration, anger, and
hostility when they are confronted by the regulatory
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efforts of others. These investigators propose that
these negative emotions can subsequently promote
psychological distress. Based on this theoretical
rationale, it is hypothesized in Fig. 1 that as the
amount of negative interaction (n,) increases, older
adults in Japan will experience more depressive symp-
tons (n). Taken together, the relationships among
negative interaction, exercise, and well-being suggest
that the regulatory actions of others may have mixed
effects and that social control can provoke psycho-
logical distress at the same time that it encourages the
adaptation of positive health behaviors (i.e. exercise).

If intimate social relations in Japan are built upon
the notion of amae and significant others indulge the
deep-seated dependency wishes of others, then older
adults in Japan should find the emotional support
provided by their social network members to be
especially gratifying. Consequently, it is hypothesized
that as the amount of emotional support (#,) pro-
vided by others increases, elderly people in Japan will
tend to experience fewer depressive symptoms (7).

Research conducted in the United States suggests
that financial strain may have particularly noxious
effects on well-being in later life [20]. It is especially
important to note that the relationship between finan-
cial problems and well-being has been observed in
different ethnic groups, including Mexican-Ameri-
cans [33] and Black Americans [34]. Based on the
findings in these studies, it is predicted in Fig. 1 that
as financial problems (#,) intensify, older adults in
Japan will tend to experience more psychological
distress (i.e. depressive affect symptoms—r).

Finally, it is hypothesized in Fig. | that older adults
in Japan who have physical health problems (1,) will
report experiencing more depressive symptoms (#,)
than elderly Japanese who enjoy better health. This
hypothesis is consistent with empirical as well as
clinical work done in the United States which shows
that the relationship between physical and mental
health tends to be especially strong in later life (see
Lurie [35] for a review of this research).

Having presented the theoretical justification for
the linkages depicted in Fig. 1, it may be helpful to
briefly describe how this conceptual scheme is esti-
mated. The software program used in this study (i.e.
Lisrel 7 [15]) utilizes full information estimation
procedures. This means that the relationships among
all of the constructs depicted in Fig. 1 are estimated
simultaneously. So, for example, the software pro-
gram estimates the impact of physical exercise on
depressive symptoms at the same time that it esti-
mates the relationship between financial strain and
emotional support. By using all of the available
information in this manner, the Lisrel 7 software
program provides more precise estimates than con-
ventional data analytic techniques, such as ordinary
least squares (OLS) multiple regression analysis. The
standard OLS approach involves estimating the re-
lationships in each equation separately. In effect,
these coeflicients are computed without knowing
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what is going on elsewhere in the model. A more
detailed discussion of the benefits derived from the
use of full information estimation procedures is pro-
vided by Bollen [36].

METHODS
Sample

The data for this study come from a random-prob-
ability sample of 2200 persons in Japan who were at
least 60 years of age at the time of the interview. This
nationwide study, which was conducted in 1987, was
based on a two-stage probability sampling design. In
the first stage, census tracts were stratified according
to geographic region (11 regions were specified for
this purpose) and city size (S categories were desig-
nated ranging from 11 major metropolitan areas to
small villages or towns). A stratified sample of 192
primary sampling units (PSUs) was selected with
probability proportionate to size. After a random
start, the PSUs were selected within each strata using
an equal-interval method. In the second stage of the
sampling strategy, respondents were selected at ran-
dom within each PSU, again using an equal-interval
method. Overall, an average of 15 older adults were
selected from each PSU (minimum =8, maxi-
mum = 16). The names of potential study partici-
pants were obtained from the Resident Registries,
which contain an up-to-date listing of the names,
addresses, sex, and age of all Japanese citizens.

The overall response rate for the survey was 69%.
The average interview lasted 59 min. After eliminat-
ing cases containing missing values with listwise
deletion procedures, a total of 1351 cases were avail-
able for analysis. The average age of the people in this
group was 68.7 years (SD = 6.6 years). Overall, 49%
of the study participants were men. Finally, the
respondents reported that they had completed an
average of 8.8 years of formal education (SD = 2.9
years).

As the description of the study sample reveals,
there are two reasons why all of the potential subjects
are not included in the analyses presented below.
First, some subjects did not participate in the study.
This occurred for a variety of reasons. For example,
some elderly people refused to be interviewed; others
were never contacted because they could not be found
at home after repeated calls; while other older adults
were too ill to participate in the survey. Loss of data
for these reasons is referred to in the literature as unit
nonresponse. In contrast to this problem, some el-
derly people participated in the study, but complete
information on all study measures is not available for
these individuals. This problem typically arises be-
cause some people are unable or unwilling to answer
a particular question (thereby generating a “don’t
know” response) or because interviewers inadver-
tently forget to ask a question. It is important to
determine whether unit and item nonresponse occur
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Table 1. Preliminary analysis of missing values

Mean for cases in

Mean for cases

structural model excluded from T-test for
Variable (N =135 the model* mean differences
Age 68.715 69.870 P < 0.001
Sex 1.50% 1.611 P < 0.001
Education 8779 §.391 P < 0.01
Physical problems 6.421 6.936 P < 0.001
Financial strain 6.349 6.908 P < 0.001
Emotional support 8.394 8.115 P < 0.01
Negative interaction 6.392 5.842 P < 0.001
Physical exercise 8.540 7.948 P < 0.001
Depressive symptoms 3277 3.422 £ < 0.001

“The number of cases range from 330 to 849. This fluctuation reflects whether or not data were
available for those cases excluded through listwise deletion of missing values.

randomly because a systematic loss of data for certain
kinds of respondents can bias study findings. The
preliminary analyses that were designed to explore
this issue are reviewed briefly below.

It is usually difficult to evaluate patterns of unit
nonresponse in survey research because investigators
often have little or no information about the people
who did not participate. However, as discussed
above, the sample for the present study was obtained
from the Japanese Resident Registries. Consequently,
we were able to get information on the age, sex,
geographic region, and degree of urbanicity for all
individuals who did not take part in the survey. This
information makes it possible to determine whether
there are significant differences between responders
and nonresponders on each of these demographic
indicators. The results of the extensive analyses that
were conducted to examine this issue are reported
elsewhere [37]. Essentially, the results revealed that
men were more likely to be nonresponders than
women and that rates of unit nonresponse were
highest in large urban areas. In addition, a curvilinear
relationship between age and response status emerged
with nonresponse being higher in the younger and
oldest age groups. Finally, the rate of unit nonre-
sponse was higher in some gcographic regions, es-
pecially those areas where the cities of Tokyo and
Osaka are located.

It is not possible to determine the extent to which
the nonrandom pattern of unit nonresponse de-
scribed above influenced the substantive finding in
this study. Nevertheless, this potential source of bias
should be kept in mind as the results from this study
are reviewed.

Compared to the analyses presented above, it is
somewhat easier to evaluate the effects of item nonre-
sponse because more information is available. We
performed a series of ¢-tests to compare the means on
all study meaures for cases included in the main
analyses (N = 1351) with the corresponding means
for those cases that were excluded because they
contained missing values.

The nature of the data in the second group de-
scribed above requires further clarification. Cases
were eliminated from the analyses if they contained

missing values on any one of the study measures. It
is important to point out. however, that even though
a case has been excluded, it still may contain vald
data on one or more of the remaining study measures.
This means, for example, that a case may have a
missing value on the depressive symptom measure
but still have valid responses for the emotional
support or negative interaction items. These valid
responses were used to compute the means for the
second group in order to perform the z-tests de-
scribed above.

The results of the f-tests are presented in Table 1.
Although a more detailed description of the study
measures will be provided later, it is necessary to
briefly identify how the measures are coded so that
the results contained in Table 1 can be interpreted
properly. A high score on the variable assessing
gender denotes women while a high scorc on the
education measure reflects more years of completed
schooling. Moreover. a high score represents more
physical health problems, greater financial difficulty,
more emotional support, more negative interaction,
more frequent exercise, and more depressive symp-
toms.

The data in Table | suggest that item nonresponse
was more likely to occur among subjects who are
older, female, and less educated. Moreover, respon-
dents who were excluded from the analyses reported
experiencing more physical health problems and
greater financial strain. The z-tests further revealed
that those older adults who were eliminated
from the analyses received less emotional support
and encountered more negative interaction with
others. Finally, the data in Table 1 suggest that
subjects who were excluded from the study tended
to exercise less frequently and experience more
depressive symptoms. Taken as a whole, the results
presented in Table | indicate that item nonresponse
occurred in a systematic fashion. Although we
cannot tell whether these mean differences affected
the relationships among the study measures (i.e. the
coefficients in the structural equation model), the
potential problems created by item nonresponse
should be kept in mind as the findings from this study
are reviewed.
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Measures

Table 2 contains a listing of the observed indicators
that were used to measure the latent constructs
depicted in Fig. 1. In addition, this table also contains
the factor loadings and measurement error terms that
were generated with the Lisrel 7 statistical software
program [15].

The information furnished by the measurement
model parameter estimates is important because it
provides some preliminary insights into the psycho-
metric adequacy of the observed indicators used in
this study. The factor loadings are especially useful in
this respect. Although there are no firm guidelines in
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the literature, researchers tend to agree that factor
loadings in excess of 0.400 suggest that an observed
indicator is a good measure of the latent construct it
is thought to represent (see, for example, Liang [38]).
The factor loadings listed in Table 1 range from 0.458
to 0.890, suggesting that the measures used in this
study have acceptable psychometric properties.

Physical health problems. As shown in Table 2,
perceived physical health problems are assessed with
three observed indicators. These items ask respon-
dents how they would rate their overall health status;
how they would compare their health to that of other
older adults; and whether they are satisfied with their
health.

Table 2. Study measures

Factor Measurement
Variables Item descriptions loadings® errors®
m Pysical health problems
1. How would you rate your health present time? 0.872 0.240
2. Would you say your health is better,
about the same, or worse than most people your age™ 0.812 0.340
3. In general, how satisfied are your with your health? 0.877 0.230
" Financial strain
1. How satisfied are you with your present
financial situation? 0.822 0.324
2. How difficult is it for you to meet the
monthly payments on your bills?" 0.743 0.448
3. Please tell me how well you think you are doing now
financially compared to other people your age.® 0.803 0.356
N Emotional support®
1. Computed variable assessing how often the
closest significant other is willing to
listen to the respondent talk about his
or her worries and problems. 0.847 0.283
2. Computed variable assessing how often the
most important significant other makes the
respondent feel loved and cared for. 0.633 0.599
M Negative interaction”
1. Computed variable assessing how often the
most important significant other makes too
many demands on the respondent. 0.458 0.791
2. Computed variable assessing how often the
most important significant other is
critical of the respondent. 0.819 0.329
3. Computed variable assessing how often the
most important significant other is too
protective of the respondent. 0.654 0.572
ns Physical exercise'
1. How often do you engage in active sports or exercise? 0.772 0.405
2. How often do you take walks? 0.647 0.581
3. How often do you work in the garden or yard? 0.556 0.691
e Depressed affect’
1. I was bothered by things that usually
don’t bother me. 0.643 0.587
2. 1 felt that I could not shake off the
blues even with help from my family and friends. 0.890 0.207
3. I felt depressed. 0.876 0.233

*Standardized factor loading. The first-listed item for each latent construct was constrained to 1.0 in the

unstandardized solution.

*The measurement error estimates are from the standardized solution.
°This item was scored in the following manner (coding in parentheses): poor (5); fair (4); good (3); very

good (2); excellent (1).

9This item was scored in the following manner: worse (3); about the same (2); better (1).

“These items were scored in the following manner: not at all satisfied (5); not very satisfied (4); somewhat
satisfied (3); very satisfied (2); completely satisfied (1).

"This item was scored in the following manner: extremely difficult (5); very difficult (4); somewhat difficult

(3); slightly difficult (2); not at all difficult (1).

#This item was scored in the following manner: worse (3); about the same (2); better (1).
"These items were scored in the following manner: a great deal (5); quite a bit (4); some (3); a little (2);

not at all (1).

fThesc items were scored in the following manner; often (4); sometimes (3); rarely (2); never (1).
‘These items were scored in the following manner: most of the time (3); some of the time (2); hardly

ever (1).
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There is considerable debate in the literature about
the nature and meaning of the underlying construct
that is measured by the physical health items con-
tained in Table | [39]. Although researchers have
used these indicators as proxy measures of objective
health status, it is evident that these perceived health
measures contain not one, but at least two com-
ponents: health problems as well as perceptions or
Jjudgements about the severity of these conditions. It
is important to review why these perceptual measures
were selected for use in this study.

Earlier, we argued that physical health problems
would tend to discourage older adults from engaging
in exercise. The decision not to engage in physical
activity clearly cannot take place unless older adults
believe that they have health problems and they judge
these problems to be serious. In order to evaluate this
theoretical orientation fully, it is important to utilize
measures that assess perceptions or evaluations of
health problems.

Financial strain. Three observed indicators
were also used to assess financial problems. These
items evaluate whether respondents are satisfied
with their financial situation, whether they have
trouble paying their monthly bills, and how their
financial situation compares with that of other elderly
people.

Emotional support. A measure of emotional sup-
port was computed from a series of items that were
contained in the interview schedule. Initially, study
participants were asked to indicate how much
emotional support they had received from each of
three separate sources: one’s spouse, children and
grandchildren (combined), and all other (i.e. all other
relatives and friends combined). Information on sup-
port was gathered in this manner because research
indicates that the amount of assistance as well as the
way in which support is evaluated may depend upon
the nature of the relationship between the provider
and recipient [40].

Although information on the amount of support
that is provided by specific sources is useful, this
measurement strategy tends to create data analytic
problems. Essentially, it is difficult to create summary
social support scores for respondents in large-scale
community surveys because all individuals do not (or
cannot) receive assistance from the same sources. An
example may help to clarify the nature of this prob-
lem. A significant number of the participants in this
study are widows. Obviously, it is not possible to ask
these people about the amount of support they have
received from their spouse. Similarly, the respondents
did not all have children or grandchildren. This
creates problems because there is no easy way to
compare older adults who have received support
from others only with elderly people who have re-
ceived assistance from their spouse, children, grand-
children, as well as from others. In essence, the
amount of support becomes confounded with the
number of individuals who have given assistance (see
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Wortman and Dunkel-Schetter [41] for a detailed
discussion of this problem).

There are at least two ways to resolve this dilemma.
The first involves estimating the model shown in
Fig. 1 within subgroups of respondents who have all
received support from the same sources. This means,
for example, that one set of analyses would be
performed for persons receiving assistance from their
spouse, children and grandchildren, and others, while
a separate set of analyses would be conducted for
those individuals receiving support from others only.
We have used this strategy in analyzing comparable
data gathered in the United States, but we have found
that this approach leads to a lengthy and complicated
set of analyses [21].

An alternative approach is to identify the one
source that provides the most assistance from among
all of the sources available to a study participant.
This would result in a social support score that could
be compared across all respondents because each
individual can have one and only one best source of
assistance.

The alternative described above was used in the
present study. A question was embedded in the
received emotional support items that asked study
participants to identify the person who was most
willing to listen to them talk about their problems
and worries. The individual identified in this item was
subsequently used to select an emotional support
score from among all of the sources available to the
respondent. So, for example, if a woman indicated
that her husband was most likely to listen to her talk
about her worries and problems, then her emotional
support score was based solely on the amount of
assistance provided by her spouse. In effect, this
derived measure reflects the amount of emotional
support provided by the most important or closest
significant other.

Although this alternative coding procedure helps
to resolve a technical data analytic dilemma, it is
important to clearly delineate the theoretical impli-
cations of using this measurement strategy. A key
theoretical premise in this study is that the support
and social regulation provided by significant others
tends to increase the probability that older adults will
engage in physical activity. According to Rook et al.
[28], not all significant others perform this regulatory
function. Instead, attempts to regulate the behavior
of older adults tend to arise only within the context
of close relationships that entail enduring responsibil-
ities and obligations. It is only under these circum-
stances that attempts at behavioral regulation will be
viewed as legitimate.

Research reviewed by Barnlund [42] suggests that
the Japanese tend to have fewer casual associates
than Americans. According to Barnlund [42], this is
due to the fact that the Japanese prefer to avoid
getting enmeshed in the more stringent duties and
obligations that are expected in social relationships in
their country. However, this literature further
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suggests that the Japanese are more deeply commit-
ted to the few close ties that they elect to maintain.
If social regulation is most likely to arise within the
context of intimate relationships and the Japanese are
more committed to their close associates, then the
relationship between emotional support and exercise
should be especially evident when measures of sup-
port provided by the closest significant other are used
in the analyses.

Negative interaction. As shown in Table 2, negative
interaction is measured with three observed indi-
cators. Following the rationale and procedures de-
scribed in the previous section, this measure reflects
the amount of negative interaction that is encoun-
tered with the person that is closest to the respondent.
That is, the same source is used for computing
negative interaction as well as emotional support
scores. This coding procedure is justified because
research in the United States suggests that negative
interaction is especially likely to arise within the
context of close relationships [19].

Physical exercise. Physical activity is assessed with
three observed indicators. As shown in Table 2, these
items measure how often Japanese elderly engage in
sports, take walks, or work in the garden.

Depressed affect. Factor analytic work with de-
pressive symptom scales typically reveals that these
indices contain at least three clusters of items [43].
The first cluster, which is usually referred to as
depressive affect symptoms, reflects the cognitive
aspects of depression, such as feeling sad or blue. The
second cluster or factor that usually emerges in these
studies (i.e. somatic symptoms) represents the physio-
logical manifestations of psychological distress, in-
cluding appetite loss and problems with sleeping. The
final factor reflects interpersonal difficulties and as-
sesses feelings of being rejected by others.

Measures of all three depressive symptom factors
were available in this study. These observed indi-
cators were taken from the Center for Epidemiologic
Studies Depression Scale [44]. However, we decided
to use only the depressive affect items. The somatic
symptom items were excluded because we felt that
they would be confounded with the measure of
physical health problems. Similarly, the interpersonal
difficulties items were eliminated because they may be
confounded with social support (especially negative
interaction).

Demographic control measures. As discussed ear-
lier, the effects of three demographic control variables
(age, sex and education) were taken into account
when the model in Fig. 1 was estimated. These
measures were included in the model to control for
the effects of population heterogeneity. It should be
emphasized, however, that the relationship between
these demographic measures and the constructs con-
tained in the model have been of considerable theor-
etical interest to some investigators. Nevertheless, we
did not develop specific hypotheses in this study for
the effects of the demographic measures because we
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wanted to avoid developing a conceptual framework
that is unwieldy and difficult to present.

Age is coded in a continuous format. As discussed
above, education reflects the total number of years of
completed schooling. Finally, sex is measured with a
binary variable where a score of two is assigned to
women and a score of one is given to men.

RESULTS

Preliminary data analysis (not shown here) re-
vealed that some of the items listed in Table 2 are
highly skewed (e.g. the depressive symptom items).
This suggests that the assumption of multivariate
normality may be violated if these indicators are used
to estimate the model depicted in Fig. 1. Although
there is some debate about the implications of violat-
ing this assumption, the prevailing view is that the use
of skewed indicators can bias tests of statistical
significance as well as the estimates derived with
goodness-of-fit indices (see for example Huba and
Harlow [45]).

Fortunately, the Lisrel 7 statistical software pro-
gram contains an estimation procedure that does not
assume that the observed indicators are distributed
normally. This estimation method, weighted least
squares, was used to evaluate the model depicted in
Fig. 1 (see Joreskog and Sérbom [15] for a detailed
discussion of this distrubtion-free estimation pro-
cedure). Following procedures described by Jéreskog
and Sérbom [15], two special input matrices were
created for use with this program; an asymptotic
covariance matrix and a matrix containing polyserial,
polychoric, and Pearson correlation coefficients.

Table 3 contains the results that were derived from
estimating the conceptual model. Before turning to
the substantive findings in this table it is important to
first examine the fit of the model of the data.

Estimates provided by several goodness-of-fit indi-
ces are presented in the first footnote in Table 3.
Taken together, these estimates suggest that the fit of
the hypothesized model to the data is adequate. This
can be seen, for example, in the derived AGFI value
(0.982). Although a minimum acceptable cutpoint
score has not been identified for this measure, experi-
ence suggests that values in excess of 0.900 are
acceptable (see Joreskog and Soérbom [15] for a
detailed discussion of this index). Similarly, the value
obtained with the Bentler-Bonett [46] normed fit
index (0.971) exceeds the recommended minimum
value of 0.900. Finally, the estimate provided by
Bollen’s [36] nonnormed fit index (0.985) is quite
close to the ideal value of 1.0.

The model developed for this study is rather com-
plex and contains a number of hypothesized linkages.
In order to present the substantive findings in a more
comprehensible manner, the results will be reviewed
in three sections. First, the impact of financial strain
and physical health problems on social support
will be examined. Following this, estimates of the
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Table 3. Stress and depressive symptoms among the Japanese elderly (N = 1351)*
Dependent variables
Independent Physical Financial Emotional Negative Physical Depressed
variables problems problems support interaction exercise affect
Age —0.001° —0.043 —0.019 —-0.039 0.009 0.017
(—0.001) (—0.036) (—0.016) (~0.018) (0.005) 0.011)
Sex 0.137%%* 0.081* —0.160%** —0.237%%* 0.025 0.166%*
(0.120) (—0.066) (-0.135) (—0.108) (0.014) (0.107)
Education -0.030 ~0.110%** ~0.056 —-0.042 0.089* 0.065
(—0.026) (—0.090) {—0.047) (~0.019) (0.050) (0.041)
Physical problems 0.033 —0.066** —0.419%** 0.238%**
(0.032) (—0.035) (—0.267) (0.176)
Financial strain —0.265*** 0.207%%* -0.306 0.104*
(—0.273) (0.115) (-0.024) (0.081)
Emotional support 0.152%** 0.039
(0.100) (0.030)
Negative interaction 0.131%%* 0.248*%*
(0.159) (0.349)
Physical exercise —0.160**
(—0.185)

“The fit of the model to the data is: y* = 272.45 with 137 df; GF1 = 0.988; AGFI = 0.982; Bentler—Bonett A = 0.971; Bollen

nonnormed A = 0.985.
"Standardized regression coefficient.
“Metric (unstandardized) regression coefficient.
*P < 0.05 **P < 0.01; ***P < 0.001.

relationships among stress, social support, and exer-
cise will be presented. Finally, the impact of the
variables shown in Fig. 1 on depressive symptoms
will be reviewed.

Stress and support mobilization. The data in Table 3
suggest that stress can affect the amount of support
received by elderly people in Japan, but that the
specific type of stressor must be taken into consider-
ation when the relationship between these constructs
is examined. While greater financial strain is associ-
ated with less emotional support (f = —0.265;
P < 0.001) and more negative interaction (f = 0.207,
P < 0.001), physical health problems do not appear
to exert similar effects. Instead, greater health
difficulties are related to less negative interaction
(B = —0.066; P <0.01). However, it is evident that
this effect 1s fairly modest. Moreover, the data fail to
confirm the hypothesized relationship between physi-
cal health problem and emotional support
(p = 0.033; not significant).

Given the purported use of the sick role in Japan
for eliciting attention and sympathy from others, the
failure to observe a significant relationship between
physical health problems and emotional support is
puzzling. Perhaps part of the explanation may be
found in the way we measured social support. The
measure used in this study emphasizes the verbal
communication of emotional support (e.g. how often
someone listens to the respondent talk about his or
her problems). However, research reviewed by Barn-
lund [42] suggests that the Japanese hold verbal
communication in relatively low esteem and instead
have greater respect for nonverbal forms of com-
munication. Perhaps a significant relationship be-
tween physical health problems and emotional
support would have emerged from the data had a
measure of nonverbal emotional support been avail-
able.

Stress, social support and exercise. One of the major
goals of this study is to examine whether significant
others influence the exercise habits of elderly people
in Japan. The data in Table 3 tend to support the
hypothesized relationships between these constructs.
More specifically, greater emotional support is associ-
ated with more frequent exercise (f =0.152;
P < 0.001). Moreover, consistent with the social
regulatory hypothesis derived by Rook er al. {28),
more negative interaction is related to more physical
activity among the Japanese elderly (f =0.131;
P <0.001).

The findings with respect to stress and exercise are
less consistent. As hypothesized, more health prob-
lems are associated with less physical exercise
(B = —0.419; P <0.001), but financial problems do
not appear to exert a significant effect on physical
activity (f = —0.036; not significant). These results
indicate that the Japanese elderly do not necessarily
attempt to cope with all types of stress by exercising.
Clearly, the potential coping functions of exercise
need to be examined across a wider range of stressful
experiences than are included in our study.

Correlates of depressive symptomatology. A second
major goal of this study is to test the hypothesis that
exercise is related to psychological distress among the
Japanese elderly. The data in Table 3 tend to support
this view. These findings reveal that more frequent
exercise is associated with fewer depressive affect
symptoms (f = —0.160; P <0.01). This is the first
study that we could find in the English literature that
documents the beneficial effects of exercise on well-
being among older adults in Japan.

Returning to Table 3, the findings show that more
negative interaction is related to greater psychologi-
cal distress (f = 0.248; P < 0.001). However, in order
to understand the relationship between negative
interaction and distress more fully, this finding needs
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to be viewed in conjunction with the results that have
been reviewed up to this point. Although negative
interaction tends to have a positive direct effect on
psychological distress, the findings reviewed above
suggest that negative social encounters may also serve
to reduce distress indirectly by encouraging older
adults to engage in physical exercise. Taken together,
these results appear to support the observations of
Hughes and Gove [29], who argue that while social
control may encourage positive health behaviors, the
regulatory actions of others can also create psycho-
logical distress.

One advantage of the data analytic approach used
in our study is that it is possible to quantify the dual
functions of negative interaction. This makes it poss-
ible to identify the extent to which the health pro-
motion function of negative interaction offsets the
harmful direct effects of negative social encounters on
well-being. To the best of our knowledge, this type of
analysis has not been performed previously, even in
studies conducted in the United States. These empir-
ical insights are provided by examining the direct,
indirect, and total effects of negative interaction on
depressed affect scores. Recent developments in the
Lisrel 7 statistical software program make it possible
to compute these effects and to derive tests of statisti-
cal significance for these parameter estimates (see
Joreskog and Sorbom [15] for a detailed discussion of
these procedures).

Further data analysis (not shown in Table 3)
suggests that the indirect effect of negative interaction
on depressive symptoms that operates through physi-
cal exercise is statistically significant. However, the
size of this effect is fairly modest (f = —0.021;
P < 0.05). When this indirect effect is added to the
direct effect of negative interaction on well-being
(B = 0.248), the resulting total effect is positive and
fairly large (8 =0.227; P <0.05). This coefficient
suggests that even though negative interaction can
reduce psychological distress indirectly, these advan-
tages are far outweighed by the harmful direct effects
of negative encounters with significant others.

Earlier, we hypothesized that emotional support
would tend to reduce feelings of distress among the
Japanese elderly. The data in Table 3 fail to support
this hypothesis (8 = 0.039; not significant). Although
emotional support is associated with more frequent
exercise, and more physical activity tends to reduce
depressive symptoms, the magnitude of this indirect
effect is quite small (§ = —0.025; P <0.05; not
shown in Table 3). Even though the reason for this
finding is not clear, the results are consistent with
studies in the United States which show that negative
interaction is a more important determinant of well-
being in later life than positive social support [19].

Returning to Table 3, the data reveal that, as
predicted, greater physical health problems are as-
sociated with more depressive affect symptoms
(B =0.238; P <0.001). Similarly, as financial prob-
lems intensify, older adults in Japan tend to experi-

1439

ence more symptoms of distress (B =0.104;
P < 0.05). The effects of financial strain on depressive
symptoms appear to be smaller than comparable
effects reported in studies conducted in the United
States [20, 33]). Greater insight into this discrepancy
can be found by examining the indirect and total
effects of financial strain that operate through social
support and exercise.

Further data analysis (not shown in Table 3)
indicates that the indirect effects of financial strain on
depressive symptoms that operate through support
and exercise are statistically significant (B = 0.049;
P < 0.05). When these indirect effects are added to
the direct effect shown in Table 3, the resulting total
effect is also statistically significant (8 =0.153;
P < 0.05). Decomposing the effects in this manner
suggests that financial problems tend to promote
psychological distress and that approximately one-
third of this effect may be attributed to the fact that
financial problems tend to decrease social support
and discourage physical activity.

Taken together, the findings presented in this sec-
tion suggest that examining the interplay between
stress, social support, and exercise can provide useful
insights into the factors that affect psychological
distress among older adults in Japan. In fact, the
variables contained in Fig. 1 explain approximately
21% of the variance in depressive symptom scores for
older adults in that country.

DISCUSSION

The findings that have emerged from this study
serve to both corroborate and extend research that
has been conducted in Western countries. Consistent
with research in the United States, these results
confirm that stress can affect the amount of support
provided by significant others, and that certain stres-
sors can actually serve to reduce the amount of
assistance received from social network members.
The results from our study also affirm findings from
American research which suggest that exercise exerts
a beneficial effect on well-being in later life. Finally,
the data reviewed above suggest that, as in the United
States, negative interaction is associated with in-
creased psychological distress. To the best of our
knowledge, this is the first time that these relation-
ships have been examined with a sample consisting of
older adults in Japan. By confirming these obser-
vations in a diverse cultural setting, this study serves
to enhance the external validity of research on stress
and well-being in Western countries.

In addition to replicating the results of other
investigators, our study also helps to extend work on
the stress process by integrating measures of stress,
social support, exercise, and psychological distress
into the same conceptual framework. In particular,
the findings reviewed above suggest that some (but
not all) stressors may affect the ability or willingness
to engage in physical exercise. Perhaps more import-
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ant, the results help to establish a link between social
support and exercise, thereby providing further in-
sights into how the beneficial effects of supportive
social relationships may emerge in later life. More
specifically, the analyses revealed that social support
can affect exercise in at least two ways. First, the
findings suggest that greater emotional support may
be associated with more frequent exercise. In ad-
dition, the results indicate that negative interaction
may also be related to increases in physical exercise.
This latter finding is especially important because it
serves to highlight the social regulatory function of
negative interaction. Although a number of Ameri-
can investigators have proposed that social sanctions
tend to promote positive health behaviors, they have
been unable to find empirical support for their views
[28, 29]. Research in Western countries has focused
largely on the undesirable properties of negative
social interaction. By identifying the potential posi-
tive functions of this type of social encounter, we
hope to create a more balanced view of the role of
negative interaction in later life. The challenge now is
to see whether the findings that have been observed
in Japan can be replicated with comparable data in
the Western countries.

It is important to discuss the limitations in this
study so that the findings may be placed in a proper
perspective. There are at least four shortcomings in
the research presented above: the data are cross-sec-
tional; only two types of stress were included in the
conceptual model; the analyses were performed with
global social support measures; and, only one type of
positive health behavior was examined. These limi-
tations are reviewed briefly below.

The data used in this study were gathered at one
point in time. Consequently, the temporal ordering
among the constructs contained in Fig. 1 was based
on theoretical considerations alone. It is entirely
possible, however, to specify a different causal se-
quence among these latent variables. For example, we
have proposed that physical exercise tends to enhance
feelings of well-being. Although previous work
suggests that this is a plausible assumption, we
cannot rule out the possibility that older adults who
are suffering from depressive symptoms may sub-
sequently decide not to exercise. Clearly, this as well
as other causal assumptions that are embedded in
Fig. 1 need to be subjected to rigorous empirical
analysis with longitudinal data.

Our study looks only at the effects of physical and
financial problems. Although these stressors are en-
countered frequently in later life, they obviously do
not represent the only types of problems that are
experienced by older adults. Additional research is
needed to evaluate how other types of stressors (e.g.
bereavement and stressful events occurring to signifi-
cant others) can affect social support and exercise.

Only global measures of social support were avail-
able for this study. This means, for example, that the
items assess how often significant others make de-
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mands on a study participant without specifying the
precise nature of these demands. A more direct test
of the social regulation hypothesis proposed by Rook
et al. [28] calls for more focused measures that
explicitly ask whether social network members in-
sisted that study participants engage in physical
exercise.

Finally, our conceptual model was concerned with
the effects of social support on only one specific type
of health behavior (i.e. exercise). Research is needed
to document the role that social support systems play
in establishing other positive health behaviors, such
as good dictary habits as well as the proper use of
medications.

In view of these limitations, it should be evident
that the model used in this study represents a prelimi-
nary attempt to capture a complex process and that
this conceptual framework is in need of further
development. For example, it may be especially useful
to test for subgroup differences in the model. More
specifically, the relationships among stress, social
support, exercise, and well-being may vary by gender,
urbanicity (i.e. whether a respondent lives in an urban
or rural area), and employment status. It is important
to continue work in this field because while the
beneficial effects of supportive social relationships are
now fairly well documented, very little is known
about how these salutary effects accrue. We believe
that the research presented above takes a modest, but
fruitful step toward the identification of these critical
intervening mechanisms.
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