@

International journal of Obesity (2005) 29, 228-235
© 2005 Nature Publishing Group  AX rights reserved  0307-0565/05  $30.00

www.nature.comfijo

PAPER

Differences in the relationship between lipid CHD
risk factors and body composition in Caucasians
and Japanese
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OBJECTIVES: To examine differences in the relationship between fat distribution and lipid coronary risk factors in Caucasian and
Japanese population and further to determine whether the cut-poinits for body mass index (BMI) and waist circumference (WC)
proposed by WHO and NHLBI are applicable to Japanese population as a predictor of a lipid risk factor abnormality or not.
RESEARCH METHODS AND PROCEDURES: Subjects were 895 participants of the Baltimore Longitudinal Study of Aging in the
US (BLSA) and 1705 participants of the Longitudinal Study of Aging by the National Institutes for Longevity Science in Japan
(NILS-LSA). Subjects were divided into four demographic groups as younger (age<65y) men and women, and older
(age=65y) men and women. Blood total cholesterol, triglycerides, LDL- and HDL-cholesterol and anthropometry were
measured. Regression coefficients of BMI and WC on risk factors, sensitivity and specificity of the BMI and WC cut-points for
blood lipid abnormality, and mean values of blood lipids at BMI or WC cut-points were computed in both populations.
RESULTS: Height, weight, WC and BMI were significantly greater in the BLSA than those in the NILS-LSA subjects. Total
cholesterol, HDL- and LDL-cholesterol were significantly greater in the NILS-LSA than in the BLSA subjects. Sensitivities of BMI
and WC cut-points were much lower in the NILS-LSA than in the BLSA subjects. Specificities of BMI and WC cut-points were
higher in the NILS-LSA than in the BLSA subjects. Mean values of triglycerides, total cholesterol, HDL- and LDL-cholesterol at
BMI = 25 were significantly greater in the NILS-LSA than in the BLSA subjects. At the WC cut-point (94 cm for men, 80cm for
women), mean values of all lipids were significantly greater in the NILS-LSA than in the BLSA subjects with the exception of
triglycerides in younger women.

CONCLUSIONS: The japanese subjects have smaller BMI and WC, worse total and LDL-cholesterol levels and better HDL-
cholesterol levels compared to Caucasians. Sensitivities of BMI and WC for predicting lipid risk factor abnormality are much
lower in Japanese. The cut-points for BMI and WC proposed by WHO and NHLBI may be too high for predicting an abnormality
in triglycerides, total and LDL-cholesterol in Japanese. For detecting an abnormal HDL-cholesterol level, the BMI and WC cut-
points may not be as beneficial for the Japanese population as for Caucasians,
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Introduction
The prediction and prevention of coronary heart disease
(CHD) are of great importance, especially in industrial
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countries. The National Cholesterol Education Program
(NCEP)! recommended that a fasting lipoprotein profile
(total cholesterol, LDL-cholesterol, HDL-cholesterol and
triglyceride) should be obtained once every 5y in all adults
aged 20y or older. LDL-cholesterol was defined as the
primary target of cholesterol-lowering therapy. Therefore,
detecting an abnormality in blocd lipids and initiating early
treatment is essential to decrease the incidence of CHD.



It has been established that obesity, especially central
distribution of body fat, is associated with many chronic
diseases.?® Although imaging techniques such as magnetic
resonance imaging (MR1) and computerized tomography
{CT) have been the ‘gold standard’ methods for quantifica-
tion of visceral fat, these methods are inconvenient and
costly for routine clinical use. Therefore, several surrogates of
intra-abdominal fat measurement have been examined.”*
The body mass index (BMI) has long been used as a
convenient, useful index of overweight and obesity. Studies
have shown that waist circumference (WC) could be used to
predict risk factor abnormalities as a surrogate of body fat
distribution,®'* Han et a*? indicated the linear relationship
betweenn WC and intra-abdominal fat. The World Health
Organization (WHO)® and the National Heart, Lung, and
Blood Institute (NHLBI)® issued comprehensive recommen-
dations for classifying abnormalities in body weight and
body fat distribution. Both reports recommended the BMI
and the WC as measures of obesity and fat distribution, and
concluded that risk of disease increases at a BMI of 25kg/m?
in both men and women; the WHO report noted increased
risk at a WC of 94 cm for men and 80 cm for womern,

1t has been well known that cbesity and fat distribution are
influenced by complex factors including social, behavioral,
cultural, physiological, metabolic and genetic factors, Differ-
ences in the relationships among BMI, WC and waist~hip
ratio (WHR) in 19 populations, including Betjing Chinese,
were reported by Molarius et al.'® They concluded that the

Table 1 Characteristics of BLSA and NILS subjects
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optimat screening cutoff point of WC and BMI may be
population specific. Also, Hu et al'* showed that a rural
Chinese population in developing countries has a different
relationship between BMI and CHD from Western popula-
tions. However, NHLBI and WHO reports did not propose
population-specific cut-points for either BMI or WC.
Although it was shown that the cut-points proposed by
WHO and NHLB! for BMI and WC were useful predictors for
coronary risk factors in Caucasian younger and older men
and women in our previous studies,’®€ it is still not clear
whether or not these cut-points are applicable to relatively
short stature and lighter weight populations in an industrial
country such as Japan.

The purposes of the present study are (1) to examine the
relationship between plasma. lipid coronary risk factors and
indices of body composition (BMI and WC) in Caucasian and
Japanese populations; (2) to test whether recently proposed
cut-points of BMI and WC can be applied to the younger and
older Japanese population as well as to Caucasians.

Methods

Subjects

The subjects of this study consisted of 566 men and 329
women who participated in the Baltimore Longitudinal
Study of Aging (BLSA) in USA, and 868 men and 837 women
who participated in the National Longevity Sciences-Longi-
tudinal Study of Aging (NILS-LSA) in Japan. Subjects of both

Younger (40-64 y} Older (65-80y)
BLSA NiLS BLSA NILS
N Mean N Mean N Mean N Meon
Men
Height {cm) 318 178.6 598 166.8* 248 174.3 270 160.9*
Weight (kqg) 118 84.7 598 64.0% 248 771 270 57.5*
BMI (kg/m*) Ns 26,5 598 23.0% 248 25.3 270 22,2
WC (cm) 318 93.8 598 81.9% 248 92.8 270 80.6**
Total cholesterol (mg/di} 36 191.7 594 212.8* 248 188.4 268 211
Triglycerides {mg/dl) 316 135.8 587 1335 248 115.0 259 1220
HDL-cholesterol {mg/d) 316 41.1 596 57.9* 248 44.0 269 57,3
LDL-cholesterol {mg/d”) 316 1233 582 128.6* 248 1213 257 130.5*
Women
Height (cm) 183 163.6 620 153.7* 146 159.4 n7 147.3
Weight (kg) 183 65.9 620 53.4™ 146 64.2 17 49.4*
BMI (kglmz) 183 245 620 22.6** 146 25.2 217 22.6*
WC {cm) 183 76.3 620 73.4% 146 79.9 217 75.6*
Total cholesterol (mg/dl) 180 188.5 615 221.9* 145 204.0 216 234.6*
Triglycerides {mag/dl} 180 98.6 596 98.0 145 112.8 21 1188
HDL-cholesterol (mg/dt) 180 52.9 616 57.9* 145 55.4 217 64.4*
LDL-cholesterol (mg/dl) 17% 115.8 595 135.3* 145 126.0 210 147.3*

*p<0.01, significant difference in mean values between BLSA and MNILS-LSA subjects. *P<0.05, significant ditference in mean values between BLSA and NILS-LSA

subjects.
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Table 2 Regression coefficient and trend analysis for BMI and WC

Men Wornen
Younger Older Younger Older
BLSA NILS BLSA NILS BLSA NILS BLSA NILS

(a) BMI
Total cholesterol 1.33 1.39 -0.44 0.356 1.98 0.68 [ Re]] 0.07
Triglycerides 7.14 8.74 8.05 4.47 4.04 5.25 313 4.47
HOL-cholesterol -0.61 ~1.75" -1.33 -1.49 —0.40 -1.65" -1.02 -1.72
LDL-cholestero! 0.51 1.39 -0.75 0.93 1.58 . 1.21 0.40 1.08
(b WC
Total cholesterol 0.43 0.42 ~0.03 0.28 1.30 0.49* -0.01 0.24
Triglycerides 2.7 3.65 2.44 1.77 2.53 2.40 1.46 2.08
HDL-cholesterof =-0.24 -0.74* -0.45 -0.49 -0.30 -0.72* -0.42 ~0.74"
LDL-cholesteral 0.08 0.42 ~0.16 0.39* 1.10 0.69 012 0.56

*+p20.01, significant difference in the coefficient between BLSA and NILS-LSA subjects. *P<0.05, significant difference in the coefficient between BLSA and NILS-

LSA subjects.

cohorts were aged between 40 and 80y old. The populations
were dichotomized at age 65y into younger and older age
groups for each sex. The BLSA subjects were Caucasian and
the NILS-LSA subjects were Japanese. Details of the selection
process and procedures of the baseline examination in the
BLSA and the NILS-LSA have been published previously.'”'8
The subjects in the NILS-LSA were randomly selected from
resident reglistrations in cooperation with the local govern-
ment. The subjects in the BLSA were self-recruited, commu-
nity-dwelling volunteers, Table 1 shows some descriptive
statistics of the population.

Subjects who were being treated for hyperlipidemia that
could influence the level of the risk factors were excluded,
Measurements from women who were pregnant at the visit
or who had had a baby less than 1y prior to the visit were
also excluded from these analyses.

Anthropometry

Height and weight were measured after an overnight fast
with subjects wearing a light-weight hospital gown and
without shoes. As an index of obesity, BMI was calculated as
weight (kg) divided by the square of the height (m).

WC was used as the index of the body fat distribution. The
waist was defined as the minimal abdominal circumference
between the lower edge of the rib cage and the iliac crests in
the BLSA, and as the circumference at the middle point
between the lower edge of the rib cage and the iliac crests in
the NILS-LSA. The circumferences were obtained with a
flexible, metal tape measure, while maintaining close
contact with skin and without compressing the underlying
tissues. Subjects were in a standing position and breathing
normally. The same small group of trained personnel made
these measurements for the entire study in both the BLSA
and the NILS-LSA.
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Plasma lipids

After an overnight fast, an antecubital venous blood
samnple was drawn. The concentrations of plasma triglycer-
ides and total cholesterol were determined by enzymatic
method (Abbott Laboratories ABA-200 ATC Biochromatic
Analyzer, Irving, TX 75015 for BLSA; Hitachi 7145 Automatic
Analyzer, Hitachi Ce., Ltd Japan for NILS-LSA). HDL-
cholesterol was determined by dextran sulfate~-magnesium
precipitation procedure’® in the BLSA and enzymatic
methods in NILS-LSA (Hitachi 7145 Automatic Analyzer,
Hitachi Co., Ltd Japan}. LDL-cholesterol concentrations were
estimated by the Friedewald formula®® in both BLSA and
NILS-LSA.

Cut-points for abnormalities of BMI, WC and risk
factors

Cut-potnts for BMI and WC abnormalities were determined
according to NHLBI® and WHO® guidelines. The BMI and
WC categories were dichotomized at the lower recom-
mended cut-points due to the small number of subjects in
the obese and high WC groups. In addition, the designation
of the risk factor cut-points that define an abnormal level
was derived frorn the 1994 recommendations of the National
Cholesterol Education Program.?!

BMI 25kg/m?

wC B0cm for women, $4 ¢cm for men
Total cholesterol 240mg/d!

Trigtyceride 200 mg/d!

HDL-choltesterol 35mg/dl

LDL-cholesteral 160mg/dl

Sensitivity and specificity of WC and BMI cut-points
for risk factor abnormality

To examine the applicability of cut-points for WC and BMI
proposed by WHO and NHLB], the sensitivities and specifi-
cities of WC or BMI cut-points were calculated in the BL3A



and NILS-LSA subjects. By using cut-points both for risk
factors and for BMI (or WC), subjects were divided into four
groups as shown,

Normal Abnormal
Normal BM! (or WC) A B
Abnormal BMI (or WC) C D

Sensitivity is defined as D over the sum of B and D, and
specificity is defined as A over the sum of A and C according
to the general definition of these terms.’3

Statistical methods

All data were analyzed using Statistical Analysis System (SAS)
version 6. Stanidard methods were used to compute means
and standard errors of the mean. P-values below 0.05 were
regarded as indicating statistical significance. ANOVA was
used to test for the presence of statistically significant
differences in BMI, WC and risk factors between the BLSA
and the NILS subjects. A test of whether or not the regression
coefficients (slopes) of BMI (or WC) and the risk factors are
consistent between the two populations was performed using
general linear models. ¥ analysis was performed for analyz-
ing effects of population in the percentage of subjects with
abnormal levels of BMI, WC and risk factors. Adjusted mean
lipid values were computed using ANCOVA by setting the
covariates (BMI or WC) to the appropriate cut-point value,

Results

Differences in BMI, WC and risk factors between the
BLSA and NILS-LSA subjects

Height, weight, WC and BMI were significantly higher in the
BLSA than those in the NILS-LSA subjects, regardless of the
sexfage group (Table 1). The subjects in the NILS-LSA had
significantly greater total and LDL-cholesterol in younger
and older men and women, HDL-cholesterol was signifi-
cantly greater in the NILS-LSA than that in the BLSA subjects
for all demographic groups (younger and older men and
womeny). There was no significant difference in triglycerides
between BLSA and NILS-LSA.

Associations between BMI, WC and risk factors
The only lipid/anthropometric association that was consis-
tently different between the two populations was that of
HDL-cholesterol with both BMI and WC. In all cases, the
regressions were negative, but the impact of the body
composition variables was greater in the NILS population;
in five of the eight regressions, these differenices were
statistically significant. These population differences were
especially striking in the younger men and women.

There was also a consistent very large effect of both BMI
and WC on the triglyceride levels, but there were no
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Table 3 Percentage of subjects with an abnormal level in BMY, WC and lipid
risk factors

Men Women
Younger Older Younger Oider
BLSA NILS BLSA NILS BLSA NILS BLSA NILS
Ml 63.9 23.2** 488 17.9* 356 17.6* 441 21.8*
WwC 494 52 452 7.8 31.7 19.0 455 287
Totat cholesterol 8.2 20.5** 7.7 17.5* 122 30.9** 152 435
Triglyceride 171 136 100 86 44 5.2 62 79
HDL-cholesterol 31.0 2.7** 234 22* 50 03* 62 00"
LDL-cholesterol  11.7 15.8* 101 11.2 11.7 20.8** 15.2 29.6

*=P<0.01, significant difference between BLSA and NILS by z* analysis.
*P<0.05, significant difference between BLSA and NILS by y? analysis.

significant differences in the slope between the two popula-
tions. The only other statistically significant slope differ-
ences were WC-total cholestercl in the younger women and
WC-LDL-cholesterol in the older men, but these population
differences were inconsistent in the other three demographic
{age/sex) groups {Table 2).

Percentage of subjects with an abnormal risk factor
status

Table 3 shows the percentages of subfects with an abnormal
level of BMI, WC or risk factors for each age/fsex group in the
BLSA and NILS-LSA subjects, The percentage of subjects with
an abnormal BMI as well as an abnormal WC was
significantly greater in the BLSA than that in the NILS-LSA
subjects in younger and older men and women. Consistent
with these population differences, there was a significantly
higher percentage of subjects with an abnormal HDL-
cholesterol level in the BLSA than that in the NILS subjects
in all age/sex groups. The percentage of subjects with an
abnormal level of total and of LDL-cholesterol was signifi-
cantly higher in NILS-LSA subjects than those in BLSA
subjects with the exception of LDL-cholesterol in younger
men. Abnormal triglyceride levels were similar in the two
populations.

Sensitivity of BMI and WC

Table 4a shows the sensitivity of BMI cut-points proposed by
WHO and NHLEI (BMI <25 kg/m?) for predicting risk factor
abnormality. Sensitivities of BMI were very much lower in
the NILS-LSA than in the BLSA. Also, sensitivities of WC
(Table 4b) were lower in the NILS-LSA than those in the BLSA
subjects.

Specificity of BMI and WC
Specificity of BMI and WC is shown in Table 5a and b. Higher
specificities of BMI were found in younger and older men

23
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Table 4 Sensitivity of BMI and WC cut-point for lipid risk factor abnormality

Men Women
Younger Oider Younger Cider

BLSA NILS BLSA NILS BLSA NILS BLSA NILS
(a) BM!
Total cholesterot 69.2 270+ 63.2 17.0* 45.5 17.7 3.8 20.7
Triglycerides 88.9 37.4™ 84.0 29.2* 62.5 50.0 77.8 23.5
HOL-cholesterol 78.4 12,5 0.7 16.7+ 75.0 — 75.0 —
LDL-cholesterol 70.3 33.0* 44.0 20.0* 42.9 16.4** 40.9 219
Mean 76.7 27.5 65.5 20.7 56.5 28.0 56.4 220
(b) wC
Tota! cholesterol 50.0 8.2+ 474 10.6* 45.5 241 36.4 26.1
Triglycerides 75.9 14.5* 720 20.8m 82.5 59.4 66.7 41.2°
HDL-cholesterol 65.0 6.3* 67.2 16.7** 750 50.0 750 —
LDl-cholesterol 46.0 9.6" 40.0 10.0* 42.9 23.4 (0.06) 40.9 316
Mean 59.2 9.6 56.7 14.5 56.5 39.2 54.7 33.0

*p<0.01, significant difference in sensitivity between BLSA and NILS-LSA subjects. *P<0.05, significant difference in sensitivity between BLSA and NILS-LSA
subjects, —: there was no NIL-LSA subject in some categories that were used for calculation of sensitivity.

Table 5 Specificity of BM1 and WC cut-point for lipid risk factor abnormality

Men ’ Women
Younger Older Younger Older

BLSA NILS BLSA NILS BLSA NILS BLSA NILS
(a) BMI
Total cholesterol 36.6 77.8*" 524 81.9** 65.8 B2.4*" 53,7 76.3%
Triglycerides 41.2 79.2 55.2 83.4% 65.7 B4,2% 58.1 777
HDL-cholesterol 42.5 76.6™ 57.9 82.1* 66.3 B2.3* 57.3 776"
LDL-cholesterol 369 8.7 50.7 82.4* 65.4 82.0* 55.3 77.4*
Mean 393 78.1 54.0 825 65.8 82.7 56.1 77.3
(b} wC
Total cholesterol 50.7 95.6%* 55.0 92.8% 70.3 82.8* 52.9 67.8"
Triglycerides 56.1 9624+ 579 93.2% 69.8 83.0* 55.9 71.5*
HDL-cholesterol 58.0 94.8* 61.6 92.4* 70.4 80.3** 55.8 70.57
LDL-cholesterol 50.5 95.5* 54.3 921 62.8 81.8* 53.7 7.2
Mean 53.8 95.5 57.2 92.6 70.0 821 54.5 70.3

*p<0.01, significant difference in sensitivity between BLSA and NILS-LSA subjects. *P<0.05, significant difference in sensitivity between BLSA and NILS-LSA
subjects,

and women in the NILS-LSA subjects compared to the BLSA
subjects. Specificities of WC were also higher in the NILS-LSA
subjects than those in the BLSA subjects, especially in men.

Mean values of risk factors at cut-points of BMI and WC
At the cut-point of BMI, mean values of triglycerides, total
and LDL-cholesterol were significantly greater (worse) in the
NILS.LSA than those in the BLSA subjects regardless of
demographic groups (Table 62). Mean values of HDL-
cholesterol in the NILS-LSA subjects were significantly
higher (better) than in the BLSA subjects.

International Journat of Obesity

849

At the cut-points of WC, mean values of triglycerides, total
and LDL-cholesterol were significantly greater (worse) in the
NILS-LSA than those in the BLSA subjects in all groups with
the exception of triglycerides in younger women (Table 6b).
The mean values of HDL-cholesterol in younger and older
men and women were greater (better) in the NILS-LSA than
in the BLSA subjects.

Discussion

Qur previous reports on a Caucasian population showed
that BMI and WC independently were significant predictors
of coronary risk factors in the blood pressure, glucose-

15,16
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Table 6 Mean lipid values
Men Women
Younger Older Younger Older

BLSA NILS BLSA NILS BLSA NILS BLSA NILS
(ap BMI (25 kg/m?)}
Total cholesterol {mg/dl} 189.6 215.6 188.5 2121* 189.2 223.5* 204.0 234.8*
Triglyceride (mg/dl) 124.8 151.3* 112.4 1347 100.0 110.4* 1121 129.1*
HDL-cholestero! (mg/dl) 42.0 54,3* 44.4 53.2* 52.7 63.9* 55.6 60.4**
LDL-cholesterol (mg/dl) 122.5 131.4* 121.5 1330 116.4 138.0* 125.9 149.9"
(&) WC (94 cm for men, 80 cm for women)
Tota! cholestercl (mg/dY) 191.8 217.9* 188.3 2149 193.3 225.1* 204.0 235.7m
Triglyceride {mg/dl) 136.4 177.8 117.9 145.7 108.0 113.7 1129 127.7*
HOL-cholesterol (mg/dl) 41.0 49,0 43.4 50.8" 51.8 63.1* 55.4 61.2%
LDL-cholesteral {mg/dl) 123.3 133.7 121.2 135.7* 119.9 139.6* 126.0 149.7"

**p<0.01, significant difference between the BLSA and NILS-LSA subjects. *P<0.05, significant difference between the BLSA and NILS-LSA subjects,

insulin and plasma lipid domnains. Furthermore, the grada-
tion of BMI into normal, overweight and obese zomes
according to NHLBP® and WHO® recommendations was
supperted. Also, the sex-specific WHO cut-points for WC
that provided three zones (NHLBI standards provided two
zones) were also found to be applicable to the risk factors in
the four age-sex categories in Caucasians. However, it was
pointed out that the BMI and/or WC in Asian populations
are much lower than those in Caucasians.2? Therefore, the
important questions that remain are whether BMI and/or
WC associated with coronary risk factors in relatively short
and light-weight Asian populations as well as in Caucasians,
and whether the BMI and WC cut-points proposed by NHLBI
and WHO are applicable to Asian populations as a predictor
of risk factor abnormality.

In the present study, in order to examine these questions,
the relationship between BMI, WC and lipid risk factors
(regression) and the applicability (sensitivity, specificity) of
the BMI and WC cut-points for these risk factors were
compared between the BLSA (Caucasian) and the NILS-LSA
subjects (Japanese).

Height, weight and BMI were lower in the NILS-LSA than
in the BLSA subjects regardless of the age/sex groups. There
was a methodological difference in the measurement of WC
between BLSA and NILS-LSA (see the Methods section).
Although the minimal circumferences between the lower
edge of the rib cage and the iliac crests were measured as WC
in the BLSA subjects, the circumference at the middle point
between the lower edge of the rib cage and the iliac crests
was measured in the NILS-LSA subjects. Therefore, the
measured WC in the NILS-LSA subjects may not be minimal
as was the BLSA measurement. Despite this, WC in the NILS-
LSA is still much smaller than that in the BLSA. In addition,
WC of the NILS-LSA subjects was as highly correlated to BMI
and to lipids as WC of the BLSA subjects (data not shown).
Therefore, we compared the data of WC between the BLSA
and the NILS-LSA directly,

850

It is well known that greater BMI or WC results in higher
lipid risk factor levels. However, Japanese subjects (NILS-LSA)
had higher levels in total cholesterol and LDL-cholesterol
with smaller weight, BMI and WC, compared to Caucasians
(BLSA). This result may indicate that associations between
BMI, WC and lipid levels in Japanese differ from those in
Caucasians. In the present study, the relationship (slope of
regression) between BMI, WC and total cholesterol, trigly-
cerides and LDL-cholesterol was similar, with the exception
of the relationship between WC and LDL-cholesterol in older
men, and between WC and total cholesterol in younger
women. However, relationships between BMI, WC and HDL-
cholesterol in most demographic groups were different in
the two populations. Although relationships between BMI,
WC and risk factors (triglycerides, total and LDL-cholesterol)
were similar in the two populations, the mean values of total
and LDL-cholesterol, and the percentages of subjects with an
abnormal level of total and LDL-cholesterol in the NILS-LSA
were higher than the levels of these variables in the BLSA
subjects. In addition, the mean values at the BMI and WC
cut-points in triglycerides, total and LDL-cholesterol were
also higher {worse) in the NILS-LSA than those in the BLSA
subjects, The mean plasma lipids are different between
Japanese and Caucasians, although Japanese and Caucasians
have similar relationships between BMI, WC and triglycer-
ides, total and LDL-cholesterol. Because Japanese have
higher levels of plasma lipids (excepting HDL-cholesterol)
with a smaller BMI and WC, a normal BMI and WC defined
by WHO and NHLBI does not indicate a lower risk in
triglycerides, total and LDL-cholesterol in the Japanese
population. The BMI and WC cutoff points seem to be too
high as a predictor of risk abnormality to detect an
abnormality in triglycerides, total and LDL-cholestercl for
the Japanese population. Present data of very low sensitiv-
ities of the BMI and WC cut-points in the NILS-LSA support
these results. For example, 83% of older men in the NILS-LSA
who had an abnormal total cholestercl level had a normal
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BMI, and 89.4% older men in the NILS-LSA with an
abnormal total cholesterol had a normal WC,

Thus, the cut-points for BMI and WC proposed by WHO
and NHLBI may not be ideal or even useful predictors of risk
abnormality in the Japanese population. If these cutoff
points of abnormality for BMI and WC are defined at lower
levels, they may become a useful index for the Japanese
population because BMI and WC still correlate with lipid risk
factors in the Japanese subjects (data not shown). Further
examinations are needed for the selection of the specific
cutoff points for BMI and WC in the Japanese population.

In the present study, different relationships between BMI,
WC and HDL-cholesterol in the two populations were found
in most demographic groups. Although the magnitudes of
the decrease in HDL-cholesterol with the increases of BMI
and WC were greater in the NILS-LSA than in the BLSA
subjects, mean values of HDL-cholesterol at the BMI and WC
cut-points were still greater (better) in the NILS-LSA subjects.
In the present study, there was a difference in the lipid
methodologies between the two populations (see the
Methods section). However, accuracy of both methods has
been certified by the Center for Disease Control and
Prevention (CDC). In addition, mean HDL-cholesterol levels
were very similar in the BLSA and NHANES 1% and also in
NILS-LSA and the National Nutrition Survey (Japan).®
Therefore, we do not believe that these significant differ-
ences in HDL-cholesterol between BLSA and NILS-LSA
subjects were caused by the methodological difference in
HDL-cholesterol measurement. Thus, we compared HDL-
cholesterol levels between BLSA and NILS-LSA subjects
directly. Our result shows that the Japanese population with
a normal BMI or WC has a remarkably higher level of HDL-
cholestero)l. NCEP noted that a high HDL-cholesterol level
appears to be protective against CHD, and a level of 260 mg/
dl can even be called ‘a negative risk factor’. The mean values
of HDL-cholestercl at the BMI cut-point in the Japanese
population were 54, 53, 64 and 60mg/dl in younger men,
older men, younger wormnen and older women, respectively.
And the mean values of HDL-cholesterol at the WC cut-point
were 49, 51, 63 and 61 mg/dl in these groups. Mean HDL-
cholesterol levels in Japanese women were close to being ‘a
negative risk factor’, even if their BMI levels exceeded 25 kg/
m? or their WC levels exceeded 80 cm.

From our results, it may seemn that the BMI and WC cut-
points proposed by WHO and NHLEI are at levels too low for
detecting HDL-cholesterol abnormality in the NILS-LSA
subjects. However, it should be taken into account that most
Japanese have relatively small BMI and WC (percentage of
subjects with an abnormal BMI and WC in the four age/sex
groups are only 5-29). If cut-points of BMI and WC are set at
higher levels, almost no Japanese will have an ‘abnormal’
WC or BML In this Japanese population, lowering the cut-
points for BMI or WC will provide very low specificity and
rising the cut-points will yield very low sensitivity. The
only other solution would be to redefine the level of HDL-
cholesterol abnormality for the Japanese population.
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Accumulation of intra-abdominal fat has been shown to be
associated with risk factor abnormalities.>2-2¢ Although we
did not quantify intra-abdominal fat using CT scans in the
present study, the distribution of intra-abdominal fat might
well be different in the two populations. This may underlie
the fact that the BMI and WC cut-points do not have the
same level of applicability for predicting risk abnormality in
Caucasian and Japanese populations. Therefore, further
study is needed to better understand the relation between
abdominal fat distribution (CT scan) and risk factor abnorms-
ality; it should however be noted that Takami et al*’ reported
that BMI and WHR are better predictors of metabolic
abnormalities than abdominal fat measured by CT.

Also, the reason for the differences in blood lipids between
the Japanese and Caucasian populations was beyond the
scope of the present study. Diet, exercise, body composition
or genetics might be expected to contribute to these
differences,28-32

In the present study, there was an interesting finding that
correlations between BMI, WC and lipids (total and LDL-
cholesterol) in older people were weak or not significant
regardless of populations, although BMI and WC were still
highly correlated with triglycerides and HDL-cholesterol in
older people. We have previousty reported the effects of age
on the relationship between body composition and risk
factors in Caucasians!31%32 and these effects are also seen in
the Japanese population.

In conclusion, the Japanese subjects have higher total and
LDL-cholesterol levels with smaller mean BMI and WC
measurements compared to Caucasians. Although mean
values in triglycerides, total and LDL-cholesterol at the
recommended cut-points of BMI and WC {BMI=25kg/m?,
WC=94cm for men 80cm for women) are obviously high
(worse) in the Japanese, the mean HDL-cholesterol level at the
cut-point is higher (ie, better) in Japanese. Thus, these cut-
points for BMI and WC proposed by WHO and NHLBI may be
too high for predicting an abnormality in triglycerides, total
and LDL-cholesterol in Japanese. Predicting an abnormal HDL-
cholesterol level using the cut-points for BMi and WC may not
be as beneficial for the Japanese population as for Caucasians.

It must be noted that direct analyses of the predictive
power of the cut-points for BMI and WC on the development
of CHD itself in Japanese and Caucasian populations would
be instructive, since the variables examined are risk factors
for CHD in the present study. We must also note that direct
examinations of the relationship among the characteristics
in plasma lipids, nutrition intake, and morbidity and
mortality of CHD in the Japanese and Caucasians are
desirable in future studies.
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The Impact of Health Problems on Depression
and Activities in Middle-Aged and Older Adults:
Age and Social Interactions as Moderators
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Fujiko Ando,' Shotaro Kosugi,? and Hiroshi Shimokata'
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In this study, we compared the impact of health problems (HPs) on everyday activities and depressive symptoms
between middle-aged and older adults. We also examined what type and source of social interactions moderate the
noxious effects of HPs. Longitudinal analyses of data with 1,802 Japanese community-dwelling adults indicated
that HPs were significantly related to (a) an increase in depressive symptoms among middle-aged adults and
(b) a decline in everyday activities among older adults. The former was buffered by emotional family support,
whereas the Iatter (b) was buffered by instrumental family support and, surprisingly, by negative interactions
with family. In contrast, social Interactions with other friends and acquaintances did not show any moderating

effect.

M ANY researchers have reported the relationship between
health problems (HPs), such as disease or injury, and
lower activities among older adults (Dargent-Molina, Hays, &
Breart, 1996; Guccione et al., 1994, Mor et al., 1989). Yet, as
aging per se is a normal phenomenon that leads to a limitation
of activities (Dickerson & Fisher, 1993), the pathologic effects
of disease on disability are sometimes confused with the results
of normal aging (Pearson, 2000), However, the decline of
physical function that is due to normal aging is relatively small
and should not interfere with the ability of older adults to live
an autonomous and high-quality life (Ferrucci et al., 2002). In
fact, a noticeable percentage of persons who reach extreme
longevity are still able to perform activities of daily living
(ADLs; Franceschi et al., 2000). Consequently, we could ex-
pect older adults to live primarily free of disability if they do
not suffer from HPs.

This assumption does not mean that the role age plays in the
disablement process is negligible. For instance, Pohjasvaara,
Erkinjuntti, Vataja, and Kaste (1997) examined whether isch-
emic strokes have an equivalent negative impact on the daily
activities of younger versus older patients. They found that
ADL functions deteriorated more significantly among the older
patients than the younger patients after the stroke. The results
suggest that older adults are more likely than younger adults to
decrease their activities because of HPs. However, although
most prior studies have statistically controlled for age when
estimating the impact of HPs, the question of how age and
HPs interact and influence everyday activities has rarely been
addressed.

Psychosocial stress theory also considers HPs to be in-
fluential life events leading to a decline in psychological well-
being such as depression (Holms & Rahe, 1967; Murrel, Norris,
& Hutchins, 1984), Although little is known about the role
of age in the stress process (Folkman, Lazarus, Pimley, &
Novacek, 1987; Martin, Gruendahl, & Martin, 2001), theoret-
ical and empirical findings suggest that HPs exert less impact

on well-being in older adults than in younger adults. For
example, although HPs affect middle-aged adults’ well-being
by producing social role strain regarding work or parenting
(Karasz & Ouellette, 1995), the number of such social roles
decreases as people age (Aldwin, Sutton, Chiara, & Spiro,
1996). As Krause (1994) argued, stressors will be more
strongly associated with well-being when they arise in im-
portant social roles. Thus, the fewer social roles of older adults
may make dealing with HPs psychologically less challenging
for them than it is for middle-aged adults. Indeed, Aldwin and
colleagues (1996) found that older adults were not more likely
to appraise HPs in terms of loss or threat, despite the fact that
they were actually dealing with HPs.

Furthermore, according to the normative life events theory,
events that are not expected for a particular period in life will
have a greater impact on the well-being of individuals during
that particular period than on individuals during other periods -
(Pearlin & Lieberman, 1979). Following the logic, the higher
morbidity in older adults (Bowling & Grundy, 1997; Kriegs-
man, van Eijk, Penninx, Deeg, & Boeke, 1997) may attenuate
the psychological impact of HPs on the age group, compared
with younger groups. In fact, Hurwicz, Durham, Boyd-Davis,
Gatz, and Bengtson (1992) found that, although over 30% of
the older adults tended to report “ill health” as the event that
had had the greatest impact on them, compared with 21% of
the middle-aged and 16% of the younger adults, a significant
association between the ill health and depressive symptoms was
revealed only in the younger adults,

Taken as a whole, the primary purpose of the present study
was to examine age differences in the impact of HPs on
everyday activities and depressive symptoms among middle-
aged and older adults. However, disability and depression are
not merely dependent on a person’s HPs but are also subject
to psychosocial factors. This study also focused on one such
factor, soctal interactions, and its role in the relationships
between HPs and outcomes.
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An extensive body of research has demonstrated that positive
social interactions, such as social support, contribute to the
improvement of a person’s psychological and physical well-
being (Cohen & Willis, 1985). However, there is a2 growing
consensus that social support is a multidimensional concept,
and the type and source of support should be considered when
its effect is estimated. Some studies have found that social
support from friends is more effective for psychological well-
being than that from family {Dean, Kolody, & Wood, 1990;
Lee & Ishii-Kuntz, 1987). Others assert that family support is
more effective than support from friends (Chi & Chou, 2001;
Yanagisawa et al., 2002). The findings from Felton and Berry
(1992) are more complicated: Emotional support was mere
beneficial for psychological well-being when provided by
nonkin, whereas instrumental support was more beneficial
when provided by kin. Regarding physical health outcomes,
some researchers have found support to be beneficial in im-
proving physical function and activities (Duke, Leventhal,
Brownlee, & Leventhal, 2002; Seeman et al., 1995), whereas
Mendes de Leon, Gold, Glass, Kaplan, and George (2001) have
indicated that instrumental support was associated with an
increase of disability risk among older adults.

Although the previous findings are not altogether consistent,
a careful review of the literature by Crohan and Antonucci
(1989) revealed that, whereas friends tend to play their largest
role in the arenas of socialization and the provision of day-
to-day companionship, support provided by family becomes
important when long-term sick care or daily living help is
needed. This suggests that support from family would be more
beneficial than support from other relationships, at least for
people suffering from HPs.

The mixed findings on the effect of support by type may be
partly derived from the analytical designs. Most previous
studies have focused, on one hand, on the direct effect of social
support: the effect of improving well-being regardless of
whether stressors, such as HPs, are present or not. The buffering
effect, on the other hand, posits that support is related to well-
being for persons under stress, as it protects persons from the
potentially pathologic influence of stress events (Cohen &
Willis, 1985). Indeed, Penninx and associates (Kriegsman et al.,
1997; Penninx et al., 1997, 1998) have reported that instru-
mental support buffered the incidence of mobility difficulties
for older people with chronic lung disease, whereas emotional
support buffered the increase of depressive symptoms for older
people with cardiac disease and arthritis. As Cohen and Willis
(1985) argued, these findings suggest that there must be
a reasonable match between the type of available support and
the consequences of HPs in order for buffering to occur.

The present study also investigated how .negative inter-
actions, that is, interference and criticism dimensions of so-
cial interactions, may moderate the relationship between HPs
and outcomes. Although negative interactions are theoretically
assumed to exacerbate the noxious association of stressors with
well-being (Shinn, Lehman, & Wong, 1984), this negative
buffering, or stress-amplification hypothesis (Okun, Melichar,
& Hill, 1990), has not been well established. For example,
Finch, Okun, Barrera, Zautra, and Reich (1989} failed to
confirm the effects of negative interactions to aggravate the
associations between HPs and psychological distress in older
adults. However, because their study had a cross-sectional
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analytical design using a relatively small sample (¥ = 246) and
lacked attention to disability outcome, the results still have .
opened the door for further examination of the moderating
effect of negative interactions on HPs and their consequences.

Hypotheses and Analytic Strategy

On the basis of the aforementioned grounds, this study
examined the moderating effects of age and social interactions
in the impact of HPs on everyday activities and depressive
symptoms, using longitudinal data collected from Japanese
middle-aged and older adults. In Japan, as in other Western
countries, the population is aging rapidly, and estimating the
influence of HPs on older adults’ lives has become an important
issue {Health and Welfare Statistics Association, 2002). This
study would contribute to the available data for developing
a cross-cultural view on the experience of HPs in later life.

The analysis was twofold. First, we addressed the question of
whether the impact of HPs differed between middle-aged and
older adults. We expected that the impact of HPs in decreasing
everyday activities would be greater in older adults, compared
with middle-aged adults. In contrast, compared with older
adults, middle-aged adults would be more likely to increase
their depressive symptoms because of HPs. To test the hypo-
theses, we conducted repeated measures analyses with a mixed
procedure (SAS Institute Inc., 1996) to examine pattern differ-
ences of changes in activities and depression scores according
to age group and HP experience.

Second, we examined what type and source of social
interactions would moderate the negative consequences of
HPs. To avoid problems associated with multicollinearity, we
examined in separate analyses whether the effect of HPs is
moderated by the level (high vs. low) of three types of social
interactions (emotional support, instrumental support, and
negative interactions), provided by the two interaction sources
of family and others {friends or acquaintances). We expected
that social interactions with farnily would more effectively
buffer the negative consequences of HPs than interactions with
others. Furthermore, we expected that emotional support would
buffer the increase of depressive symptoms, whereas in-
strumental support would buffer the decline of everyday
activities caused by HPs. We also predicted that negative
interactions would amplify the noxious effects of HPs on
activities and depressive symptoms.

METHODS

Participants

The data for this study are taken from the baseline (Wave 1,
from November 1997 to April 2000) and the follow-up {Wave
2, from April 2000 to May 2002) surveys of the National
Institute for Longevity Sciences-Longitudinal Study of Aging
(NILS-LSA). The average follow-up interval was 2.1 years.
The NILS-LSA participants were Japanese community-dwell-
ing adults between 40 and 79 years of age, randomly recruited
from areas around the institute. Details of the NILS-LSA have
been described elsewhere (Shimokata, Ando, & Niino, 2000).
The study sample consisted of 1,802 men and women who had
completed examinations at both Wave 1 and Wave 2. The
average age for the entire sample was 58.3 *-10.6 years. For
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the analyses in this article, we divided the sample into two
groups according to their age at Wave 1 (older adults: 60-79
years old, n = 833; middle-aged adults: 40-59 years old, n =
969).

Measures

Health problems.~-We identified HPs by using a life event
checklist at Wave 2. The trained interviewer presented par-
ticipants with the checklist of 43 items and asked them to report
the occurrence of each event between Wave 1 and Wave 2
periods. Participants who reported the occurrence of *major
injury or disease,” one of the listed items, were ¢lassified into
the HP-present {HPP) group, whereas all others were classified
into the HP-absent (HPA) group. Although information about
the type of HP was collected from the HPP participants, no
type-specific analyses were conducted in the study.

Everyday activities. —We measured everyday activities both
at Wave 1 and Wave 2 by using the Tokyo Metropolitan
Institute of Gerontology Index of Competence (TMIG-IC;
Koyano, Shibata, Nakazato, Haga, & Suyama, 1987). This
scale includes 13 items conceptually grouped into three
categories: instrumental ADLs {using transportation, shopping,
preparing meals, paying bills, and making bank deposits and
withdrawals), inteliectual or cultural activities (filling out
forms, reading papers, reading books and magazines, and
watching television), and social engagement activities (visiting
a friend’s home, helping others, going to see someone in the
hospital, and talking to others). Acceptable reliability (& = .86)
and validity (association with mortality) of the index have been
reported (Koyano, Shibata, Nakazato, Haga, & Suyama, 1991).
Participants indicate whether or not they can perform each
activity with a “yes” (= 1} or a “no™ (= 0), and then the
responses are totaled and used as an index of everyday
activities {a higher score indicates better performance). In the
study, the internal reliability of the scale was .72.

Depressive symptoms.—We measured depressive symptoms
at both Wave 1 and Wave 2 by using a Japanese version of the
Center for Epidemiologic Studies Depression (CES-D) scale
(Radloff, 1977; Shima, Shikano, Kitamura, & Asai, 1985).
Participants indicated how often during the previous week they
had experienced any of the 20 depressive symptoms described
in the scale. Each item was rated on a 4-point scale ranging
from O (rarely or none of the time) to 3 {most or all the time).
Four positively worded items were reverse scored, The points
were added together so that a higher score represented a higher
level of depressive symptoms. For our sample, the internal
reliability of the scale was 91,

Social interactions.—We measured social interactions at
Wave 2, using a scale developed by Noguchi (1991). This scale
comprises three subscales: emotional support, instrumental
support, and negative interactions, each of which consists of
four items. Participants indicated whether there was someone to
provide specific interactions such as “listening to them when
they have worries or problems” (emotional suppert), “caring
for them when they are confined to bed for several weeks”

(instrumental support), or “being critical of them” (negative
interactions). We rated the responses on a 4-point scale, ranging
from 1 (none) to 4 (many), with higher scores indicating more
social interactions, Each item was duplicated to refer to the two
interaction sources of family and others (friends or acquain-
tances). Summing up item scores by type and source, we
generated six social interaction measures (emotional support
from family, emotional support from others, instrumental
support from family, instrumental support from others, negative
interactions with family, and negative interactions with others).
The internal reliability of the measures ranged from .71 to .86.
For analyses, participants with scores 1 SD below the age-
specific mean of emotional support from family were classified
into the low-emotional family support group and others were
classified into the high-emotional family support group. We
conducted the same operations for the other social interaction
measures. However, for negative interaction measures, partic-
ipants with scores 1 SD above the mean were classified into the
high-negative interactions group and others were classified into
the low-negative interactions group.

Control variables.—We used gender and annual family
income at Wave 1 as control variables because of their
significant associations with the outcome variables (data not
shown). We measured annual family income by using a scale
with 11 options (from 1 = income less than ¥1,500,000 1o 11 =
income greater than ¥20,000,000). In addition, in the analyses
we considered the following information regarding partic-
ipants’ health status at Wave 1. Subjective health was assessed
by a single self-reported question (“How would you rate your
health?”), with five options (from 1 = very bad to 5 = very
good). The presence and history of seven diseases (stroke,
hypertension, cardiovascular disease, diabetes, bronchitis,
arthritis, and cancer) were totaled as an index of participants’
existing chronic conditions.

RESULTS

Sample Characteristics

Table 1 presents the results of bivariate tests of age dif-
ferences in the study variables. Male participants represented
just over half of the individuals in both age groups. The older
group had a significantly lower income- than the middle-aged
group. The older group also felt less healthy and was in worse
condition than the middle-aged group, although the differences
were not very large. Those who reported experiencing HPs
between the surveys made up 13.9% of the older group and
11.6% of the middle-aged group, which was not significantly
different. Regarding the HP subtypes, participants who reported
disease outstripped those who reported injury and those who
reported both disease and injury or malfunctions from an
unknown cause such as indefinite complaint (categorized as
“other” in Table 1) in both age groups. The outcome variables
did not differ between the age groups, except for the TMIG-IC
score at Wave 2, which was slightly lower in the older group.
Regarding social interactions, older adults reported fewer
negative interactions with both family and others. Furthermore,
older adults reported slightly less emotional and instrumental
support from others than did middle-aged adults.
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Table }. Descriptive Information for Study Variables
and Age Differences

Variable Qlder Middle-Aged
Gender, male (%) 534 51.0
Incotme (A1) 510248 7.3 2.0)3**
Subjective health (M) 3.1 (0.6) 3.3 (0.7)***
Clironic conditions (M) 0.8 (0.8) 0.3 (0.5)+**
HPP (%) 13.9 {1.6
Disease 77 5.6
Injury 5.0 4.6
Other 1.2 1.3
TMIG-IC (M} )
Wave | 12.3(1.1) 12.4 (1.0}
Wave 2 12.2 ¢1.2) 123 (1.1y
CES-D ()
Wave | 706N 6.9 (6.2)
Wave 2 74 (6D 73 (6.7
Social interactions, source~type (M)
Family—emotional 12.5(2.3) 124 (2.1)
Famity—instrumental 12.1 (2.2) 12.0 2.00
Family-negative 8.6{2.4) 0.6 (2.2)%**
Cther—emotional 11.2(2.7) 11.6 (2.5)%+*
Other—instrumental 9.0 (2.8) 93 2.7
Other-negative 7.0(2.3) 8.3 (2.3)k=»

Notes: Entries in parentheses are standard deviations. HPP = health prob-
lem present; TMIG-IC = Tokyo Metropolitan Instirete of Gerontology Index
of Competence; CES-D = Center for Epidemiologic Studies Depression
(scale).

*p < (5; ¥*+*p < 001,

Age and the Impact of HPs

We conducted repeated measures analyses to examine
pattern differences of changes in the TMIG-IC and CES-D
scores according to age (middle-aged vs. older) and HP (HPP
vs. HPA) groups. The design was a split plot, involving the
main effects of age, HP, and time (Wave 1 vs. Wave 2), and
their two-way and three-way interaction terms. Gender, income,
subjective health, chronic conditions, and the baseline ouicome
(TMIG-IC or CES-D) were used as covariates,

The analysis indicated that, among between-subject factors,
gender (female), F(1, 1741) = 10.88, p < .001, subjective
health, F(1, 1741) = 9.45, p < 01, and the baseline outcome,
F(1, 1741) = 5751.82, p < .001, had significant positive
associations with the TMIG-IC score. No significant main
effects were found for age, HP, and Age X HP interaction.
Regarding within-subject factors, time, F(1, 1743)=13.32,p <
.001, and Age X Time, F(1, 1743) = 6.73, p < .01, were
revealed to be significant, suggesting participants decreased
their activities during the surveys, regardless of age or HP ef-
fects, and the decline was more rapid in the older group. How-
ever, & significant three-way interaction among Age X HP X
Time, F(1, 1743)=35.34, p < .05, was also revealed, suggesting
that the change in the TMIG-IC score depended on the
participant’s age and HP experience. )

We performed the same analysis with the CES-D outcome.
The results indicated that, among between-subject factors,
chronic conditions, F(1, 1737)=28.02, p < .01, and the baseline
outcome, F(1, 1737) = 5271.15, p < .001, had significant
positive associations with the CES-D score, whereas income,
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Figure 1. Changes in everyday activities (Tokyo Metropolitan
Institute of Gerontology Index of Competence, or TMIG-IC) over time
relating to age and health problem (HP) experience, HPA = HP absent;
HPP = HP present.

F(1, 1737)=4.23, p < .05, and subjective health, F(1, 1737) =
18.44, p < 001, had significant inverse associations with the
CES-D score. Furthermore, significant main effects with regard
to age, F(1, 1737) = 12.53, p < .001, and HP, F(1, 1737) =
3.93, p < .05, emerged, suggesting that those in the middle-
aged group and those in the HPP group had more depressive
symptoms compared with those in the older group and those in
the HPA group, respectively. However, these effects are
qualified by a between-subject factor, Age X HP interaction,
F(1, 1737) = 6.18, p < .05, and within-subject factors, time,
F(1,1701)=8.90, p < .01, and Age X HP X Time, F (1, 1701)
= 439, p < .05. These results suggest that changes in
depressive symptoms relating to HPs were not equivalent be-
tween the age groups.

Figure | and 2 illustrate the nature of the interactions by
displaying the changes in the outcome scores over time by age
and HP groups. We carried out further tests to examine simple
main effects of time on each group by using the Tukey-¥Kramer
adjusting method. After we controlled for gender, income,
subjective health, chronic conditions, and the baseline outcome
(TMIG-IC or CES-D), results revealed that the TMIG-IC score
in older adults who had experienced HPs significantly
decreased, #(1743) = 3.64, p < .01 (Figure 1)}, whereas the
CES-D score in middle-aged adults who had experienced HPs
significantly increased, #(1701) = -3.14, p < .05 (Figure 2),
between the surveys. The HPA groups, in contrast, did not
show any significant changes in their outcome scores, in-
dicating stability of activities or mental health status over time -
irrespective of age group.

Moderating Effect of Social Interactions

Qur second research goal was to determine the type and
source of social interactions that moderate the noxious effects
of HPs. On the basis of the results mentioned herein, we
performed the analyses only on HPP participants. That is, for
older adults with HPs, we carried out repeated measures
analyses to determine whether the level (high vs. low) of each



HEALTH PROBLEMS IN ADULTHOOD P23

90 F = W =HPA (Middle-agad)
= O = HPA (Oider)

85 | =—e—HPP (Middie-aged)
—0—HPP (Oider)

Q80
o
RN
svr S . -
. =0
70 t sttt S
(et
65
A
Wave 1 Wave 2

Time

Figure 2. Changes in depressive symptoms {Center for Epidemio-
logic Studies Depression, or CES-D, scale) over time relating to age
and health problem (HP) experience. HPA = HP absent; HPP = HP
present.

social interaction moderates (buffered or amplified) the change
in TMIG-IC score over time. Similarly, for middle-aged adults
with HPs, we examined whether the level of each social
interaction moderates the change in CES-D score over time.
The analyses tested the statistical significance of the main effect
of each social interaction level and its interaction with time,
controlling for gender, income, subjective health, chronic
conditions, and the baseline outcome (TMIG-IC or CES-D).

The results were as follows. For older adults with HPs,
significant main effects for levels of instrumental family
support, F(1, 104) = 11.09, p < .01, emotional support from
others, F(1, 105)=4.77, p < .03, and negative interactions with
family, F(I, 104)= 445, p < .05, emerged, with higher levels
of these interactions increasing the TMIG-IC score. For middle-
aged adults with HPs, significant main effects for levels of
emotional family support, F(1, 101) = 6.67, p < .05, and
instrumental family support, F(1, 101) = 10.10, p < .01,
emerged, with higher levels of these interactions decreasing the
CES-D score. No significant main effects were found for levels
of other social interaction measures on both age groups,
regardless of the outcome variable.

In addition to the main effects, three significant interactions
emerged: Instrumental family support X Time, F(1, 109) =
7.65, p < .01, and Negative interactions with family X Time,
F(1,109)=5.55, p < .05, in older adults, and Emotional family
support X Time in middle-aged adults, F(l, 104) =397, p <
.05. The effects of these interactions are illustrated in Figures 3,
4, and 5. Among older adulis with HPs, there was a significant
decrease in the TMIG-IC score over time only when
instrumental family support level was low, #109) = 3.89,
p < .01 (Figure 3). Surprisingly, there was also a significant
decrease of the TMIG-IC score over time when the level of
negative interactions with family was low, {109) = 3.95, p <
.001 (Figure 4). Among middle-aged adults with HPs, there
was a significant increase of the CES-D score over time only
when the emotional family support level was low, $(104) =
~2,72, p < .05 (Figure 5).
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Figure 3. Changes in everyday activities (Tokyo Metropolitan
Institute of Gerontology Index of Competence, or TMIG-IC) over time
among older adults with health problems by the level of instrumental
family support.

DiscussioN

Age and the Impact of HPs

The three-way interaction of Age X HP X Time and the post
hoc analyses indicated that the decline of everyday activities
over time was statistically significant only for older adults who
had expetienced HPs between the surveys. The findings support
our prediction that the impact of HPs in decreasing everyday
activities would be greater in older adults, compared with
middle-aged adults. As we noted earlier, aging per se is not
50 influential in limiting everyday activities of older adults
(Dickerson & Fisher, 1993). However, although it is not
inherently impaired, the reserve capacity to compensate for
stress, metabolic derangement, and drug metabolism is in-
creasingly limited with advancing age (Oskvig, 1999). Perhaps
the age-related decline of reserve capacity in the human body
allows HPs to have a greater impact on older adults, thus
leading to limitations in the performance of everyday activities.

Another explanation for the difference is that the nature
of HPs varies across age groups. Valderrama-Gama, Damian,
Ruigomez, and Martin-Moreno {2002) argued that, whereas
acute disease represents the main cause of HPs in young people,
chronic conditions are more prevalent in older persons.
Focusing on the type and, possibly, the severity of the HP
would be the next step to developing and refining our findings.

In contrast, as we also expected, the increase of depressive
symptoms over time was statistically significant only for
middle-aged adults who had experienced HPs between the
surveys. This is consistent with other studies {(Aldwin et al.,
1996, Hurwicz et al, 1992), including a Japanese one
(Matsunaka, 2002), suggesting older adults are less emotionally
reactive to HPs than younger adults. Thus, our results confirm
the cross-cultural consistency in the psychological resilience of
older adults with HPs. As we discussed earlier, because HPs
threaten the salient social roles of middle-aged adults as parents
or income earners (Karasz & Ouellette, 1995), they could
become more critical for them and could lead to severe
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Figure 4, Changes in everyday activities (Tokyo Metropolitan
Institute of Gerontology Index of Competence, or TMIG-IC) over time
among older adults with health problems by the level of negative
interactions with family.

psychological distress. In contrast, as disengagement theory
(Cumming & Henry, 1961) implies, aging is a process whereby
people gradually withdraw from society and are relieved of
annoying obligations and social roles. The decreased demands
from society may allow older adults to feel at ease and less
stressed even when they are suffering from HPs.

Our findings would also be compatible with the normative
life events theory, which posits that events that are expected for
a particular period in the life span will have less impact on well-
being (Pearlin & Lieberman, 1979). We found that the older
group felt less healthy and was in worse condition even at the
study entry, compared with the middle-aged group (see Table
1). As Norris and Murrell (1988) pointed out, the prior
experience of a stressor provides “inoculation™ against strong
emotional reaction to a similar stressor experienced in later
days. Thus, relatively worse health status at baseline in older
adults might make provision against newly experienced HPs
and attenuate the influence on psychological well-being.

Moderating Effect of Social Interactions

We found that instrumental family support buffered the
decline of everyday activities in older adults, whereas
emotional family support buffered the increase of depressive
symptoms in middle-aged adults. In contrast, social support
provided by other relationships (friends or acquaintances) did
not show any buffering effect in either age group. One of the
implications of the findings is that, as we expected, social
support is more effective at preventing negative consequences
of HPs when it comes from family rather than from other
relationships. According to a hierarchical-compensatory model
of social support (Cantor, 1979), people select supportive ties
from a hierarchy of relationships, with family members always
selected before nonfamily members. Additionally, as in other
Asian countries such as China (Chi & Chou, 2001) and Korea
(Mo, 1999), Japanese society maintains cultural values and
traditional norms of caregiving in which the family provides
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Figure 5. Changes in depressive symptoms (Center for Epidemio-
logic Studies Depression, or CES-D, scale) over time among middle-
aged adults with health problems by the level of emotional family
support,

care for its older members (Asahara, Momose, & Murashima,
2002). These values and norms may also strengthen the central
roles of family as the support provider, especially for people
suffering from HPs. However, because we aggregated friends
and acquaintances into one support source category of “other
relationships,” the effects of key network nonkin members
might be masked (Barrera, Chassin, & Rogosch, 1993).
Distinguishing “other relationships™ across levels of closeness
would then be needed to further assess the beneficial effect of
nonkin support.

Regarding the type of social support, the results also
supported our predictions: Emotional support buffered the
increase of depressive symptoms, whereas instrumental support
buffered the decline of everyday activities. The results are in
line with those of other cross-sectional findings (Kriegsman
et al,, 1997; Penninx et al.,, 1997, 1998) and the theoretical
suggestion that posits that support closely linked to the specific
need elicited by a stressor will exert the buffering effect (Cohen
& Willis, 1985). For example, emotional support might reduce
depressive symptoms caused by HPs because this type of
support enhances the person’s self-esteem, whereas instrumen-
tal support attenuates limitations of activities because it helps
the person seek medical care for the HPs. However, contrary to
our findings, Mendes de Leon and colleagues (2001) found that
older adults with more instrumental support showed a decline
of ADLs over time, They examined how baseline instrumental
support predicts lower ADL functions at the follow-up, with no
regard to the presence or absence of HPs in the study pop-
ulation, whereas we examined whether older adults with HPs
maintain their activity level by instrumental support measured
at the follow-up. The inconsistency between the studies would
then be due to the differences in analytical designs.

An unexpected finding in the study is that negative
interactions with family did not amplify but rather buffered
the noxious effect of HPs on older adults’ everyday activities. A
possible explanation is that social network members may, by
being critical and demanding of an older person, induce him or
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her to engage in beneficial health behaviors (Lewis & Rook,
1999). For example, a wife may be critical of her diabetic
husband for not following an appropriate diet (Krause, 2001).
Indeed, Krause, Goldenhar, Liang, Jay, and Maeda (1993)
found that negative interactions predicted more frequent
exercise among older Japanese adults. Perhaps negative inter-
actions would potentially contribute to discouraging health-
compromising behavior and promoting health-enhancing
behavior.

Future Directions

Some limitations should be kept in mind when cur findings
are interpreted. First, Lawrence and Jette (1996) described the
multistep pathway in the disablement process: Presence of
disease leads to anatomic and structural abnormalities, which in
turn lead to restrictions in basic physical and mental actions,
which then lead to difficulty performing ADLs. Analyses using
a 2-point assessment method, as in our study, are too simple to
examine such a multistep disablement process. Second, we did
not pursue gender differences in the effects of HPs to avoid the
complicated interpretation of a four-way interaction (HP X Age
X Gender X Time). However, compared with men, women tend
to report poorer physical health associated with chronic illness
(O’Neill & Morrow, 2001) and more depressive symptoms
{Nolen-Hoeksema, Larson, & Grayson, 1999). An elaborate
analysis concerning these issues would modify and extend our
findings.

Despite these limitations, the findings gamered from the
present study add several specific points to the literature
examining relationships between HPs and their negative
consequences. Whereas most studies have restricted their
sample to older adults or analyzed data by using age just as
one of the confounders, this study made clear that the impact
of HPs differs across age groups. Moreover, we highlight the
importance of taking into account the type and source of social
interactions when we are investigating how they moderate the
impact of HPs. Although the results suggest that the relation-
ships among HPs, everyday activities, and mental health are
more complex than generally conceived, that is what makes
it so challenging for researchers and professionals who are
interested in stress and the development process in adulthood.
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Age and gender differences in factors related to depressive symptoms among community-dwelling middle-aged and elderly
people

Satomi Tsuboi, Yasuyuki Fukukawa, Naoakira Niino, Fujika Ando, and Hiroshi Shimokata { Department of Epidemiology,
the National Institute for Longevity Sciences, Gengo, Morioka-cho, Obu 474-8522)

This study was conducted to identify factors associated with depressive symptoms among males and females in ‘

two age groups; the middle-aged (40-59 years) and elderly (60-79 years). Subjects were 2 211 community-dwelling
people (1 115 males and 1 096 females). Depressive symptoms were estimated by Center for Epidemiologic Studies
Depression Scale (CES-D}. Marital status, self-rated health, activities of daily living, age awareness, locus of
control, and social support were assessed using self-administered questionnaires and interviews. In all groups, poor
subjective health and external locus of control showed significant positive association with depressive symptoms.
Age awareness was associated with depressive symptoms in female groups. Impairment of instrumental activities
of daily living and lower social support were associated with depressive symptoms in the elderly groups. The
findings suggested that there might be age and gender differences in the impact of facters associated with depressive
symptoms.

Key words: middle-aged, elderly, gender, depressive symptoms, Center for Epidemiologic Studies Depression Scale.

EERIZ, fhoEBRELHEL TS SREBOHE
ERELELbhTWwa, S{OFERETY, T
BB DRESEEDHWL I LREINT
¥3% (Barusch, Rogers, & Abu-Bader, 1999 ; #7%f,
1988), EE N> DRENE VDL, SEIER
BRUBRBEMEITOHK, S5 EERILRL
L AHEPMBELOO N DREELRSL DI L
M5+ 2 twubhsadt (REI, 1987), & 5kFHL
FOFRPEE R DR, EEHSics 5
SO0REPHLIERCDLTHEIRE TS
LN EERD,

EEHOMS 2wEET A ER T 2L TR, i
T2 EENRLOhTEL, HEBRBUYER L OF
FTi, R A& LHF- LB - HE-FL-B
fA - 408 - 1235, 1999; Zung, Broadhead, & Roth,
1993), ISIHIRER (Pahkala, 1990) L OBEERHITS
n, TETH2I LR, REEEFLZVWI LMD
SRMEETZ EuwbhTWw3, SHEHNERLOBERT
i, doRLadEEOME (MR- AR -ZREB-A
EE, 1988) ®, AR&EFEOBRHESEVWEICH S >R
BEEOHFENE » (FE, 1993 K[ £H - H
1996) Z :HfEHEsnT w3, HENER L OERE
2WTR, BEZ2EAHRPHE~OEME (KA
ft, 1996; Pahkala, 1990), BRU'Y —¥ v+ H R —
b - B, 2001) A%, H1S oS ORERET S

EWIRENA LG, I, ANHKENDESRZE
FERNSHAIRITE L F L oh, 15 0 L ORELTE
3 Tv:3 (Baum & Boxley, 1983),

—%, BEARELE “EC X 20808 EE2H
B Ol cEELTWS S (Bl « B, 1994,
p.22)" TH B, NIPHEHOEH,S, “b 5EFL
i, “CZolE, ERkoEBY” RE0BRERK
BN L 2D, FRCHBLIZECE, ThETH
AHBEAB TR ANZECLOF v v 7L 2 BED
&, EAERRII O, LRERERTHBEEND S,
BIIWoETHEL LAY DTS LiciEEB {1t
LBEVWTIR, EXEE LIS 2L OBEIEE L E L
Z&35, Lol, EREREEENTER»SEBEHO
135 BEERO—-2TH S I & W LIRS
%V (Baum & Boxley, 1983), Baum & Boxley (1983)
X, BREDOBS, ERt-oTw3 LHCOR2RETZ
Lits o wBFE TS 2 BS54 L2, Linn
& Hunter (1979) i3, #HEWHEPEZSOEERY
DEHEEXRABT L, ERLoTwaERLBI L
t, M3 > OEREBRAHEEZWELTWS,

BED X3, EEHCREL 2ERBNS > LHE
EtazediglEahTwns, Lhrl, IHETTOWF
BREHRBFCHREBELLHENS L, REHLE
FEHOERERIATIEWS L 5%, LERFHES
SARHEHEREFR R W, BEHOIS - L OME

861

EEFOUC b - L - B o BN - IS -

B TE RCLE HLET

or



EEFEEC (0 L - FHE - S N8 -

B TE B E ENLTT

(4174

BIEFHIN TV IEROFCE, BEEFEOTS,
HEWRHBOEREZBVTLEABOEBENASNIE
BOBRIELTWA, i, 13 oBET 2 BRIE
ERRMRI L b8 BRET 2 L OBE LY, FERD
ﬁhib FUNEFNOERSBRIZTEEOBENER
BN DD, -T, FHFER, EFHEOHS D
%EE@&%ewm76tww,¢$ﬁt®mv,&
UMEESHRFTAZ L IcHAEBL, &/, LEOX
SRHEHROERM NI S EE T3 LIEFa RT3
bhdrbod, FHENERPLEMSHERRZEZ
n%nwﬁﬁ%ﬂ@mmotﬁ%ﬁ%<,%§@mﬁ
G AEAEMOBEREE LI LT, B Dk
ORRFEEHEIL- b DD, 22T, ThETIZ
FENMERE R TVWIERAREL LS 2, ThodD
EROHEERELERL, PEREISEFEHOBLO
mMS>oEET 2 ERORMEEENCTRTILESE
2OERET S, Thby, FFEFEOEMIE, HEE
ED 40K S 19 ROER 2267 Zioxt UAKE L
BEETY, LER2ECESATY, 5 oREETLE
EOERERUGERHOMIITEIETH S,

A&

BRENMER

FRFOXNRE R, ELURFEEMNIEL LY -7
2TWd “BHECHT 3 REMTEEFHE" (the
National Institute for Longevity Sciences-Longitudinal
Study of Aging: NILS-LSA) (Shimokata, Ando, &
Niino, 2000) ®F 1 E A (1997 4 11 A — 2000
F£40) CEMLALHEBER 22612055, 2178
By _T2uTHEMRESNESnE 2211 £ (B
1154, ZH109648) ThHa,

NILS-LSA R, E¥ - B K- EE R - L
H o« REOBREBIC B 582 RINBE LB,
ER S ECOEITRE B ERFICTIET 2 2 L 2 EY
ELEMIRToY 227 b THY, AR ZORRED
—WTHB, WREOFEEI>WTR, vy —akt
DERRFBAREFN (AOQHTHEA) RUDSERER
(ANOXI4BA) XL L, BREOBHIEE
THEREBIR» S 40—79 kD 7855 & &1k, ERBNC
BleEfEARE L, oM, AS5ERERCT
BL, REHORy FFyryRU NS IN—T %
DELERITENTE E L TREEET 24, R
BIEVREALHECHRMTE 2L CERLTW S, Tk
1S EDEREAGIR - ABAEHFIC L 2\WETRAR
D 40—79 IO ADO, 40158945 A (26.3%),
504411535 A (34.0%), 608721 A (25.7%), 70

4763 A (140%) THB, i, T 12 FEOES

FAAEL D FHEITD 40—T795 D AT, 40185749 A
(27.8%), 50457240 A (35.0%), 604t 4990 A

862

(24.1%), 70482703 A (131%) THH (Hva N
BeFhd 0—19B0S A% 100 & LzEE), #
SO RBE LRI T A, Lbl, a0
BETHEERINOEBE*EH T 201, BLRU
WRAADERTDIRNDOHIZEETN S AR
FIERMIC R 2 &) CHRFOMY, HFE2{T-7%.
FD1 0, WRHEOHFEHREBR IS LRI TIRT
Rt EimFHES R WL,

L7z 7855 Bicld, FX i TREOHBE~AD
EMOBERIZOWLTOMNWEbE2iTo 288, Bund
HERFITTTIZ 65 BHIEIT v Lt 4~
LWz, BuEbEaETH 272 1790 E0 5 b,
3434 6 EIFEME LN, SNHEFOEE I 881 4
ThHol:. BINOBEBDH-/22553LD 5 52510
AR wEML, 2267 BHPFE~OEMCEE,
ArTx—bFarver B LELTEBIIRE
wEMLY, HEBSAOSMEE LI HED 29.1%
PEML, BEEELNIED» S DBIRIR 66.0% T
Hoiz,

MREFOFER, BEHIXEOATEE (52.0%)
WEPolH, PERBAZ L EEHBEMHE, BEYK
(55.7—85.6%) PEELULTHo 7, BECHELT
3, (REHBH T, HEHiE- 9 HER 309%), =
- BRIR TR (27.3%), HIEER (21.8%) 8%
{, BFEHSEHTE, &EE (602%) BEL 2h,
BE T, B - FHEM (9.4%), B - BRI
W (6.9%), BAIRER (6.0%) »Evot:, i
WEZtETIE, FRE2 19— MR (708%) HELS
<, BE (MRS 035, BBE - BFEHR
Bt (22.1%), +—VE R -ERFER (15.0%) B& 5o
fo. BERZHETE, FREER - M (61.8%)
M%<, FREA27.9%, BRAABREBD S9% TH o1,

NILS-LSA iz 2w T, EEERMTEkEmE
ZEESOERENBLNTW S,

EAR

5 oHRE S SREDTHE 13 Center  for
Epidemiologic Studies Depression Scale (LLF CES-D;
Radloff, 1977) ®BAFER (5 - BEE - b4t - &3,
1985) RFwi, TORER, XEBEZRBE LTS
P B WIS EFEERO TGRS -
RET, 20 58255, RER4HFET, BS54
EWIEETS DRENELZ LR RT (GAHE—
60 K). T ITOID oREEEE, 1D o850,
MR 2, SENRE, SR EHIRL s
ts,

FIEZERMEIE W5 DwiETF2ERE LT, L
TOZEHEERD EiF.

| EFEHER . BABEOFE 0=KREHD
(NEEFEEEL), I=EEERL (GRS BE, B



Table 1
HEREOER R UHER OFHE
thiEHARE (40—59 5%) EEHARE (60—T79 5R) N
(44
B 4 B i
A (n, %) 564 1000 552 1000 551  100.0 544 100.0
EFEHER
Bo{EE 0 (n, %) 522 926 502 90.9 513 93.1 377 69.3
Lea® (n, %) 42 74 50 9.1 38 69 167 30.7
SHHNER
FERGE R FEHITR {n, %) 17 3.0 26 47 17 31 8 1.5
By (n, %) 166 204 139 252 104 189 63 11.6
Lot {n, %) 336 59.6 344 62.3 351 63.7 398 73.2
iy . (n, %) a4 78 4 7.6 75 136 69 12.7
FER I EL {n, %) 1 0.2 1 0.2 4 0.7 6 1.1
iEEhEE M 12.23 12.62 12.23 12.25 57
SD 1.17 0.78 1.22 1,19
LEHSREEA
EHEAH Tl {(n, %) 236 418 202 366 172 31.2 138 25.4
H0 (n, %) 328 58.2 350 63.4 379 68.8 406 74.6
O—HA 47 M 27.77 26.00 27.34 25.24 -
artro—n SD 467 4.75 470 493
KEHAG K-t M 28.84 30.39 29.59 30.92 91
SD 5.85 535 6.07 5.85
3o M 6.8% 7.18 7.39 8.37 87
SD 6.5 6.03 7.02 7.28
v g ={SHEREL
15, FEREESL)) O2408E LT, brritiryT (BEHHEE—4H), V—ryrid

2. BAENER: FENEER I=FEICRWHL—5
=FEECE, OSEEFEE) LEBRhrEnk.
EHELOMECIE, - EH-FE-FH A
(e (1987) DOEBWAREEHENBEE RV, ZORE
SO CHIZ L AB S HL DI RERENT
» L FEMBEEFEEEGES (Instrumental Activities
of Daily Living : LATF IADL), ##e89REEFENE
£647 (Functional Activities of Daily Living : BAF
FADL), RUHSENM*EET 2, 3HE»SK
D, 24, DBAEST, BREEEEHRISE
ZEETT.

OLEMNER EREEOHIER, RIEOIESLHE
B EOEBOERELYBREIA 74V b« Fxy
ZUANED IEBELT, BE2EHIIBTIEN
DEHEGBEBROERE, 1=5D, 0=2L0O 2R TE
hte, WBE2ERE Lz, NILS-LSA QHIFES 2

TrEfTbNE D THE, U—HA XT3
FPo—AORIEIR, SEE»LRIRE (BB
- &, 1995) AW, TORER S HETEE
R, BEAIE R, BEAT CABREHT

F— b ORAIEICHE, RELDADALZLEDYR—1+ %
BETEY—v el B—+RE (§, 1992) A
fe. TORBEIRIVEB»SRED, 5HHET, BAD
BuiEEHR— b 2ZPTWEIL2TRT (BE5HEHE
10—350 f1), EREOEREREIE Cronbach o 2%
EROH TR LI, EREOEHEMEERE Table 112
wU7z, e ffREZ, BEEENTRREr o125, Th
B FEHO T — BB LAY BETh Iz b#EL
b, REQCHETIATEMI?EEE»S, SED
SRR LENDH S LEERL I,

RERUBIRAE

ZHEER, FANEERCLI Y FOEREAEL
7o, FOMOEHE, BERABEZ A, BETE
AL L CHEERHCHST 2 L 3EEL, HEE
BREATSCLTHES R PEE L. HEAEER
TARTHEFEZDWTIEL2Z T - EROEERR
DREBETH 3,

SHFERELTRE, ¥, NEFEHER (40—59
), EBEH (60—798) OZo0F#Has— b (it

863

8 - 443

EEFEEC Cif K] - HE - Eh .

LT Bl ¥ nSETY

fo1



o g

HEEhdc cf - L - WE - Y- (I[E

& TE R oLHE FNSET

ror

), RUEBOFATN2HCAEIL, SERKES
B ERE - BERPRE L, 27T —EROHE
DEDOHEIZER - Bl X REEZRBVT2, Ei
FHIZ 2O TR EH XS0 2 ERSMAth 2T 7.
Kz CES-D #HEMFZH L L, MEEROEEH
SRR E LT, FEOEE, BEEMTH 05
MBI T 10 OIEE TR E LGS ERDBINE
Bl E2ITS AT v 70 A XL 2EERRATEIT
v, BEEREEOEEEIRIRBRVLIETCEREUE
Bl 4 B B3 2405 2w BET 2 BFRIC O W THRE
Lz, #EHBiE, +XUHET o ady =9
SAS (Ver. 6.12, 1997) % lwie,

woOR

XREOHH

SHMNREFOEBRRUBINC I 2E8HEDOESR
Table 1 iZRT. BEBEOHECSVLTIE, F*REL
DER - HOEEDORY BHREEET (XP(1)=52.18,
p<.001; ¥*(1)=75.75, p<.001), EEHR VLK T
EBREZ L GRIG, BEE, ZERZSL) OEHEHED
ofz, FHEMBRERR, FREOERER - HOE
BOROPHICFET (x4 =68.21, p<.00}; x*(4)
=12.36, p< .05), WEEBEHRT “BW", “FECE
W HhEhod, BEEREROWTH, P*REL
D, ERH-HEOBEECEIBHEEZEET ()=
29.53, p<.001; x*(1)=17.66, p<.01), EEHRR UL
BT “HD” OENEhoT, Fi-, EEEESHIE, &£
B XD 2 BRI T L 25, SR
REVEOFHENKICEETDHY, (F(1,220) =
15.35, p<.001, FBEHA<HEL, F(1,2207)=19.74,
p<.001, BEE<ZIHE), MEHORAEERCEEEL
Hont (F(1,2201=1531, p<.001). #27C, B
R, KURITAFNICIS I 2EREROSEMTEHE
ERELIEIS, TUHBOAEROVDENEETH
D (F(1,1094)=37.06, p<.001), PEHADIEEIHE
BE»oY, BETRERENALN LMo/, O
—HReFT o=, 2EERSHSTOR
B, EHROFHREMEOEHENEIZEETHY,
(F(1,2207)=8.65 p<.0l, EEW<FEMY; F(,
2207)=91.38, p<.001, ZH<BH), REERIZE
Haterolz, REMALLDY —¥ ¥ LHR— 1}
i, 2BERSESNOBEREROEMRRUEOER
RME#FwAEAET (F(1,2207)=6.76, p < .01; F(l,
2207)=3422, p<.001), BEHBEUIHTELKXE
AR RH a2, M52 20wTi, 2ER
SEANOKER, FROIRERUEOFFHRNLI
HETHD (F(1,2207)=8.78, p<.0l; F{1,2207)
=492, p<.05), BEHRULHTEL, REEAR
Hohldhofs, BELY, TRTOERTERR - &

864

ERHLNLOT, LEOSIZ, FHRUERO4
HTiTo7.

115 >HEEER

BB BT R UHPERO S E R0
MzE7Yy yOMfEBRJucLREFLEZE 3,
CESDBALEDHEERA s T, BES
(L), TEMNHEER (BEw), BHEE (D) T
hot:., EOEEMNASNLERE, BEEES, o—
HA AT e avbo—nt, KEUADLLEDOY —v %
N R=Thoiz, CESDESHETRTOEHR
THEF N AE DRI E AL, wIh L iEER
HizBhrot, T, REEHMOHEMEB Iz OWT
b, FULEEL2& S5m0, KiZ, CES-DE
AEEETRE T AERNOBEERAFIZE 0T, M
SOQEEERICOWTHET L., HBATRL LT
ALREHIZ, SEOMEBCRVWEEXESHER, &
HEHNER, (EHESNEROTARTTH S, Table 2
ERT &9, BRASEOREREK (R &, &
BN =211, PEMLZERF=149, BiEHBH
=276, EEPRLAHUE=184 THY, WTFhoOFER
BrBwIbEETH- L (FEBREE: F=29381,
p<.001, FELZMEE F=19.11, p<.001, FBEHS
MR F=234.64, p<.00l, EBFWHLHE F=2012,
p<.001), Fh T XTOHBEHMOMBEIKIE,
PrZ U AED T18—99 Tholchz®, THEOEE
HEEHOMEER VWL O LRI LT,

BERATBOELFEERFRIERET 2 L, wi'h
OFIZHLTL CES-DHBRECHEREELTRLE
O, FTENBERLD—AR AT rarbo—n
Thol. 2%, TEHHBRERLTROHE, J89H
OB, £ -Hilichrbs TS ONBLEL
SHESRD o, (FHORES: f=.2071—
263, O—A R A7 -3 ba =N f=—284—
—.188), BEEOFEIZ>WTIZ, hERE, E&
HEMHBTCESDESCEEL (RFERERR . A
=.100, p<. 01, SPEMLMEEF : £=081, p<.05, E
FHABMEEE L f=.152, p<.001), BEBEER L OB
S ORBWI ERENTD, BEMLEIED A
3D DEELZBEMNED ool EBRESI
2WT, EEBROBREKIC CESDRBEAEREY
TR ERL (EERHMEE . f=—.134, p< 001, #
EATHEE D f=—.109, p<.01), HEEFPHELE
BICEEEHL2EHMEBIILMI> DA Z I EAi% W
ZEMIRENT, Lal, DEHETREELRDRIE
%, EHEENORER CESDESBESE L,
7z, EHBEROWTR, THHEOATCESDES
WREEL (PERLMER L £=.083, p<.05, EEH
TR f=078, p<.05), EMXEERFO>LtE
Y, M3>onEm nd I bR, BEETIH



