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Table 3. Odds Ratios of Prevalence of Abnormal Values for the
Metabolic Parameters Classified by Fitness Level

Mid-Fit High-Fit
Variable Low-Fit OR 85% CI OR 95% CI

Hyperinsulinemia

Model 11 0.26 0.12-054* 0.20 0.09-0.44*
Reference

Model 2% 0.35 ¢.16-0.78* 0.40 0.16-0,98*

High TC

Model 1 1.42 0.71-2.84 089 0.44-1.79
Reference

Model 2 1.30 0.63-2.70 0.76 . 0.34-1.70

High TG

Model 1 0.83 0.41-1.68 047 0.22-0.99*
Reference

Model 2 1.34 0.62-2.80 110 0.46-2.62

Low HDL-C

Modal 1 0.32 0.14-0.77* 0.17 0.06-0.48*
Reference

Model 2 0.35 0.14-0.86* 0.19 0.08-0.60*

Hypertension

Model 1 056 0.28-1.14 031 0.15-0.66*
Referance

Model 2 0.79 0.37-1.62 056 0.24-1.34

NOTE. Values wers derlved from logistic regression model.
P 05

tModel 1 was adjusted for age.

tModel 2 was adjusted for age and VFA.

groups. However, no significant differences were recognized in
the prevalence of high TC and high TG among these groups.

Analysis for the Prevalence of Metabolic Abnormalities in
Different Fitness Groups

In order to investigate the association between fitness level
and the prevalence of any abnormality in the risk factors, either
including or excluding the effect of VFA, multivariate logistic
regression analysis using the following 2 models were per-
formed; model 1 was adjusted for age, and model 2 was
adjusted for age and VFA (Table 3),

The ORs for the prevalence of hyperinsulinernia calculated
by model 1 were significantly lower both in the mid-fit group
(OR = 0.26, 95% CI, 0.12 to 0.54) and in the high-fit group
(OR = 0.20, 95% CI, 0.09 to 0.44) than in the low-fit group.
After performing calculations using model 2, the ORs were also
significantly lower in the mid-fit group (OR = 0.35, 95% CI,
0.16 to 0.78) and in the high-fit group (OR = 0.40, 95% (],
0.16 to 0.98) than in the low-fit group. Regarding the preva-
lence of low HDL-C level, the ORs obtained from model 1
were significantly lower in the mid-fit group (OR = 0.32, 95%
CI, 0.14 to 0.77) and in the high-fit group (OR = 0.17, 95% (I,
0.06 to 0.48) than in the low-fit group. The ORs obtained from
model 2 were still significantly lower in the mid-fit group
(OR = (.35, 95% CI, 0.14 to 0.86) and in the high-fit group
{OR = 0.19, 95% CI, 0.08 to 0.60} compared with that in the
low-fit group. Regarding the prevalence of high TG and hyper-
tension, the ORs obtained by model | were significantly lower
{OR = 0.47, 95% CI, 0.22 t0 0.99; OR = 0.31, 95% CI, 0.15
to 0.66, respectively) in the high-fit group compared with the
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low-fit group, whereas these significances disappeared after
analyzing by mode! 2 (OR = 1.10,95% CI.0.46 t0 2.62; OR =
0.56, 95% CI, 0.24 1o 1.34, respectively). In contrast, ORs for
the prevalence of high TC obtained by both models showed no
significance in any groups.

A significant difference was observed in the rate of the
patients with regular exercise among the 3 groups (Table 2); we
therefore calculated the ORs for the prevalence of metabolic
abnormality both in the exercise- and non-exercise groups
using the same madels. However, no significant difference was
recognized in the ORs in the exercise group compared with that
in the non-exercise group.

DISCUSSION

It has remained unclear whether cardiorespiratory fitness
contributes to the risk factors independent of visceral fat, be-
cause most such studies tend to discuss these 2 predictors
separately. Even in recent prospective studies investigating the
effect of cardiorespiratory fitness to the risk factors and mor-
tality,!>-** neither VFA nor waist circumference was deter-
mined. Therefore, the first original point in the present study
was that the cardiorespiratory fitness and VFA were simulta-
neously evaluated, and the contribution of cardiovascular fit-
ness independent of VFA was investigated in each risk factor.
The second original point in this study was that the investiga-
tion described above was performed in IGT and type 2 DM
patients with a higher level of VFA, without any pharmacolog-
ical therapy and any intervention. The mean VFA of the pa-
tients in this study was 161.9 * 55.4 cm?, which is 60% higher
than the criteria for abdominal obesity (VFA = 100 em?) used
by the Japan Society for the Study of Qbesity.2? According to
this criteria, 86.5% of the patients were diagnosed to have
abdominal obesity. It is therefore of interest to clarify whether
or not cardiorespiratory fitness is independent of VFA for the
prevalence of metabolic abnormalities in such patients.

A middle and high level of fitness was found to be signifi-
cantly associated with a low prevalence of hyperinsulinemia
and low HDL-C without adjusting for VFA. A low prevalence
of high TG and hypertension was also significantly associated
with a high level of fitness. In addition, a remarkably low
prevalence of hyperinsulinemia was still associated with the
middle and high levels of fitness after adjusting for VFA.
Especially in the prevalence of low HDL-C, the OR was
linearly decreased as the fitness level increased. These results
suggest that having more than a moderate level of fitness might
be associated with a lower risk of both hyperinsulinemia and
low HDL-C independent of VFA even in patients with a
relatively higher VFA. However, it was speculated that the
prevalence of hypertension might depend on VFA.

It should be pointed out that the subjects in this study had
different pathological states such as IGT and type 2 DM. We
confirmed the pathology-related difference in age and some
metabolic variables between 1GT and type 2 DM groups in
each sex. However, as indicated in Table 2, the percentage of
IGT/type 2 DM was not significantly different among the 3
groups classified by fitness level; we then interpreted that an
adjustment for pathological state in the logistic regression
model was not necessary.



648

Several reports support our results. Helmrich et al®® con-
firmed in a prospective study that physical activity had a
protective effect on the occurrence of type 2 DM adjusted for
obesity, hypertension, and a parental history of diabetes. In
addition, Lynch et al?? indicated that moderately intense phys-
ical activities (5.5 metabolic units or greater) and cardiorespi-
ratory fitness levels of greater than 31.0 mL/kg/min had a
protective effect against type 2 DM in middle-aged men. These
prospective studies similarly concluded that the effect of car-
diorespiratory fitness was particularly strong in men who were
at high risk for developing the disease.

Regarding the prevalence of hyperinsulinemia, some reports
agree with our results. According to a prospective community
study,?® physical activity and cardiovascular fitness level were
inversely associated with fasting insulin concentrations ad-
justed for waist circumference and the other confounders in
nondiabetic men. In addition, an interventional study conducted
by Poehlman et al®! demonstrated that endurance training sig-
nificantly enhanced glucose uptake without any change in VFA
in non-obese women. Similar results in Japanese patients with
type 2 DM were obtained in a study of aercbic and resistant
programs, which found an improvement in insulin sensitivity
without any significant change in BMIL32 Considering these
previous reports and our results, a strong association between
fasting insulin level and cardiorespiratory fitness might thus
exist independent of VFA.

However, the lipid profile results are more complicated. In
cross-sectional studies, Hunter et al33-3¢ showed that lipid pro-
file was mainly associated with VFA, and slightly with physical
activity. However, they did not determine cardiorespiratory
fitness. Dvorak et al3% indicated a significant association be-
tween lipid profile (TC, TG, TC to HDL-C ratio, and low-
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density lipoprotein cholesterol) and cardiorespiratory fitness
rather than physical activity determined by a doubly labeled
water method. Because this result was not adjusted for waist
circumference, it might have included the effect of visceral fat
or other factors. In interventional studies for obese subjects,
Tremblay et al3¢ reported that although the subjects remained
obese after the intervention, cardiovascular exercise training
caused favorable changes in their lipid profiles, Qur results thus
seem to be partially supported by the study because a signifi-
cant contribution of fitness independent of VFA was only seen
in the prevalence of low HDL-C among the lipid metabolism-
related parameters. As the present study was cross-sectional
study, a larger sample size and prospective and interventional
studies are needed to confirm the effects of cardiovascular
fitness on lipid metabolism independent of VFA,

We should mention some of the limitations of the present
study. As cardierespiratory fitness was indirectly determined,
some errors in VO, could not be avoided. In addition,
because the distribution of Vo, was relatively narrow in the
patients, the range of classification in this study became narrow
and slightly shifted to a Jower fitness level when compared to
Japanese standard values.

In summary, it was suggested that a favorable cardiorespi-
ratory fitness profile might be one of the predictors for a low
prevalence of metabolic abnormalities (especially in hyperin-
sulinemia and low HDL-C) independent of VFA in Japanese
patients with IGT and type 2 DM.
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ABSTRACT

Sex steroid hormones are known to be important regulators of the lipid and glucose metabo-
lism. Lower levels of testosterone (T) or sex hormone-binding globulin (SHBG) have been re-
ported in men with type 2 diabetes. On the other hand, the relationship between relative
hypogonadism and metabolic syndrome has not yet to be thoroughly studied. Ninety-eight
Japanese adult (age 20-64) male patients with impaired glucose tolerance (IGT) or type 2 dia-
betes mellitus were divided into either an metabolic syndrome group (n = 42) or a non-
metabolic syndrome (1 = 56) group according to the definition of metabolic syndrome from
WHO, or into three tertiles according to their sex hormone index level. The metabolic syn-
drome group had a significantly lower T/estradiol (E,) and SHBG level (p <0.01). The age and
subcutaneous fat surface area (SFA) were significantly different within the tertiles in SHBG
and T/E,. Logistic regression analyses were performed to investigate the association between
the sex steroid hormone index level and the incidence of metabolic syndrome. Regarding the
highest tertiles as a criterion, lower SHBG, T/E, or free T/E, had a higher odds ratio of preva-
lence of metabolic syndrome even after adjusting for age and SFA. Relative hypogonadism
was strongly associated with the prevalence of metabolic syndrome in Japanese adult men
who were newly diagnosed to have IGT or type 2 diabetes.

INTRODUCTION

VISCERAL FAT ACCUMULATION,!Z a low level of
cardiorespiratory fitness?34 and hypogo-
nadism5¢ have all been recognized as risk fac-
tors for males with coronary heart disease
(CHD}) and /or type 2 diabetes mellitus. We re-
cently reported cardiorespiratory fitness to be
associated with such factors as hyperinsuline-

mia and a low level of high-density lipoprotein-
cholesterol (HDL-c); or the clustering of these
risk factors® in a group of newly diagnosed
Japanese patients with impaired glucose toler-
ance (IGT) or type 2 diabetes independent of
visceral fat accumulation. In the current study,
we furthermore investigated the contribution
of sex steroid hormones together with visceral
fat and cardiorespiratory fitness in the same

1Graduate School of Human-Environment Studies and nstitute of Health Science, Kyushu University, and 3Sec-
ond Division of Internal Medicine, Chikushi Hospital, Fukuoka University, Fukuoka, Japan.
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cohort but using only patients ranging in age
from 20 to 64 years old.

These risk factors of metabolic impairment—
such as “syndrome X" and “the deadly quar-
tet”10—have been described in numerous
studies. In 1998, the World Health Organization
(WHO) defined metabolic syndrome (MS)! as a
concurrence of disturbed glucose and insulin
metabolism, overweight and abdominal fat dis-
tribution, mild dyslipidemia, and hypertension,
in order to promote the research and clinical
application of this important syndrome. This
syndrome also used to be called insulin resis-
tance syndrome because insulin resistance was
believed to be the most important pathogenesis
and this syndrome is also associated with the
subsequent development of type 2 diabetes mel-
litus as well as cardiovascular disease (CVD),1213
which has been reported to be the primary
cause of mortality and morbidity in patients
with type 2 diabetes.14 We used the MS defini-
tion established by WHO in this study.

In addition to hypertension, hyperlipi-
demia, and smoking,1516 male sex is also an in-
dependent risk factor for CVD.17 Sex steroid
hormones were important regulators of the
lipid and glucose metabolism and lower levels
of testosterone (T) or sex hormone-binding
globulin (SHBG), the major serum carrier pro-
tein for T, have been reported in men with type 2
diabetes.18-21 In addition, a population-based
prospective study of subjects above the age of 55
with an 8% prevalence of diabetes found an in-
dependent inverse association between the
levels of T and aortic atherosclerosis in men.2
Hyperinsulinemia, which is induced by in-
sulin resistance and is a risk factor for CVD,2
is associated with low concentrations of free
and total T in men.?#2 For any given level of
generalized or regional adiposity, men with
type 2 diabetes have a significantly higher de-
gree of insulin resistance than non-diabetics.26
Low plasma levels of free testosterone (FT) are
also observed in obesity, particularly in ab-
dominal obesity, a condition that is itself inde-
pendently accompanied by insulin resistance
and heightened risk for type 2 diabetes.?.28
Compared to men with normal concentrations
of T, men with low concentrations of T have a
significantly higher body mass index (BMI},
waist-to-hip ratio (W/H), as well as systolic
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blood pressure (SBP), fasting and postpran-
dial plasma glucose concentrations, and fast-
ing serum insulin and total cholesterol (TC)
concentrations.2¢ Furthermore, the adminis-
tration of T to hypogonadal rats?? or humans®
has resulted in reductions of both abdominal
obesity and insulin resistance.

Although the mechanisms underlying the
association between hypogonadism and type 2
diabetes are still not entirely understood, it has
been postulated that low plasma levels of both
SHBG and T contribute to the development of
obesity, which, in turn, predisposes such indi-
viduals to develop insulinresistance?31-%7 and,
through this effect, to the development of com-
plex metabolic abnormalities that lead to type 2
diabetes in men.32 On the other hand, the rela-
tionship between relative hypogonadism and
MS, the cluster of abdominal obesity, glucose
and lipid abnormalities, and hypertension, has
yet to be thoroughly studied. To our knowl-
edge, only Laaksonen et al.% recently reported
lower T and SHBG levels in subjects with
MS from a population-based study. The com-
parison of non-diabetic MS versus non-MS
subjects in that study is thought to be an ap-
propriate method to study the relationship
between relative hypogonadism and MS.
However, non-diabetics seldom meet the diag-
nostic criteria of MS. In addition, the relation-
ship between relative hypogonadism and MS
in subjects with abnormal glucose tolerance re-
mains to be unclear. In view of these findings,
in the current study, we cross-sectionally in-
vestigated 98 Japanese adult men who were
newly diagnosed to have IGT or type 2 dia-
betes mellitus and had not previously received
either any pharmaceutical treatment or behav-
ior modifying intervention, in order to assess
the contribution of relative hypogonadism on
the prevalence of MS.

MATERIALS AND METHODS

Ninety-eight Japanese men, aged 20-64,
who were newly diagnosed to have IGT or
type 2 diabetes mellitus and had not pre-
viously received either any pharmaceutical
treatment or behavior modifying intervention,
were enrolled in this study, which was ap-
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proved by the Ethics Committee at Kyushu
University (Fukuoka, Japan). All of the pa-
tients were diagnosed as having IGT (n = 27)
or type 2 diabetes mellitus (n = 71) by a 75-g
oral glucose tolerance test (OGTT) in Chikushi
Hospital, Fukuoka University (Fukuoka, Japan).
None of them were taking any medications at
the entry point to the study.

After giving their written informed consent
to participate, all subjects were examined for
OGTT, sex steroid hormones, lipid metabolic
indices, abdominal visceral (VFA) and subcu-
taneous fat surface areas (SFA) which were au-
tomatically calculated by a computer system
connected to a computerized tomography (CT)
scan (VIGOR LAU DATOR, Toshiba, Japan) as
described by Tokunaga et al.,*0 and also under-
went anthropometric measurements as well as
a cardiorespiratory fitness test by a cycle er-
gometer. Weight to the nearest 0.1 kg, height
to the nearest 0.1 cm, and waist and hip circum-
ferences were measured at the umbilical level
and the greatest protruberance of the but-
tocks, respectively. The resting SBP and diastolic
blood pressure (DBP) were determined three
times following a 30-min rest period using a
mercury sphygmomanometer, and the lowest
values were used as their resting blood pres-
sure. Graded exercise tests using a cycle ergo-
meter (Monark Co. Ltd., Stockholm, Sweden)
were performed to evaluate the cardiorespira-
tory fitness by a skilled-identical examiner,
The heart rate, electro-cardiograms and blood
pressure were all monitored and recorded dur-
ing the test. The exercise intensity increased
three or four times every 4-min until their
heart rate reached 70% of the heart rate max or
above. The maximal oxxgen uptake (VO,max)
was predicted by an Astrand and Rhyming
nomogram,*! a modality that is generally used
to predict the VO,max, which is regarded as an
index of cardiovascular fitness. The sex steroid
hormones measured included T, FT, estradiol
(E,), dehydroepiandrosterone-sulfate (DHEA-S),
and SHBG. Lipid profile was measured in TC,
HDL-c, and triglyceride (TG). The concentra-
tions of TC and TG were determined by the
enzyme method. The HDL-c was quantitated
using the heparinmanganese precipitation
method. Fasting insulin (FIRI) was measured
by a radioimmunoassay using IRI kits (Phar-
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masia, Uppsala, Sweden). E,, T, FT, and DHEA-S
were measured by a radioimmunoassay tech-
nique using commercial kits (DPC, Los An-
geles, CA). SHBG was measured by an
immunoradiometric assay technique using a
SHBG [125]] assay kit (Farmous Daiagnostica,
Qulunsalo, Finland). HOMA-IR, the index
for insulin resistance, was calculated from
the fasting blood glucose and insulin concen-
trations by the formula: HOMA-IR = FIR!
(pU/mL) X fasting blood glucose (FBG)
(mmol/L)/22.5.42.43

Using the WHO diagnosis criterion!! (FBG
=110 mg/dL and at least two of the following:
waist-hip ratio (W/H) > 0.90; TG = 150 mg/dL
or HDL-c < 35 mg/dL; blood pressure =
140/90 mm Hg) for MS, the participators were
divided into an MS group and a non-MS
group. The difference between MS group and
non-MS group was compared by the unpaired
t-test. Differences in anthropometry, glucose or
lipid metabolism, blood pressure, cardiores-
piratory fitness were assessed by one-way
ANOVA with post hoc comparisons made
using Fisher’s PLSD test, in equally divided
three tertiles of each sex steroid hormone
index. Regarding the MS diagnosis as the de-
pendent variable, logistic regression was per-
formed to assess the odds ratios (ORs) and
confidence interval (CI) of every level in every
sex steroid hormone index. Age and SFA—the
parameters that show difference in ANOVA
tests in most indices—were added into the
model as adjustment factors.

As the calculated FT (CFT) using T and
SHBG values was recently reported to be more
accurate than a radioimmunoassay-measured
FT, we duplicated the analyses concerning FT
using the CFT.

All data are presented as the mean + SE and
all statistical analyses were performed using
StatView 5.0 software (SAS Institute, Cary,
NC). All p values were two-tailed, and statisti-
cal significance was defined as p < 0.05.

RESULTS
The subjects ranged in age from 20 to 64

years old. Teenagers and elderly men older
than 64 were not enrolled in this study. The
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anthropometric and metabolic characteristics
of the 98 men are summarized in Table 1. Ac-
cording to the diagnosis criterion, 42 subjects
were classified into the MS group, and 56 sub-
jects were classified as non-MS. Compared
with the non-MS group, the MS group had a
significantly higher waist-to-hip ratio, resting
blood pressure (both SBP and DBP), TC, TG,
FBG, FIRI, HOMA-IR, VFA and SFA, but a sig-
nificantly lower VO,max, HDL-C, SHBG, and
T/E,. The radioimmunoassay-measured FT
(MS vs. non-MS: 16.23 +0.99 pg/mL vs. 16.10 =
0.69 pg/mL) demonstrated different values
than the CFT (MS vs. non-MS: 10.36 + 0.43 ng/dL
vs. 9.91  0.38 ng/dL) in value. No significant
difference was found in indices concerning FT
or CFT between the two groups. Compared
with the IGT group, the type 2 diabetes group
had a significantly higher blood glucose in-
dices, HOMA-IR, and the clustering of MS risk
factors. No significant difference was found in
age, W/H, blood pressure, VOzmax, TC, HDL-
C, TG, FIRI, VFA, SFA, or any sex steroid hor-
mone indices.

Among sex steroid hormone indices, only E,
(r = 0.353, p = 0.0003) and T/E, (r = —0.241,
p = 0.0165), but not T (r = ~0.028, p = 0.7861),
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FT (r = 0.089, p = 0.3839), CFT (r = 0.154, p =
0.1305), DHEA-S (r = 0.082, p = 0.4226), SHBG
{r=—0.188, p = 0.0636), FT/E, (r = —0.188, p =
0.0639), or CFT/E, (r = —0.196, p = 0.0533),
were significantly correlated with BML

Within each sex steroid hormone index,
98 patients were consecutively divided into
three tertiles, high, medium or low, 31-34 pa-
tients in each tertile. Differences in anthro-
pometry, glucose or lipid metabolism, blood
pressure and cardiorespiratory fitness among
tertiles of each index were assessed using
one-way ANOVA tests. When ANOVA ftests
showed a significant difference, post hoc com-
parisons using Fisher’s PLSD tests were addi-
tionally conducted. The comparison results are
shown in Table 2. Age was significantly differ-
ent among tertiles of SHBG or T/E,. FIRI was
different among tertiles of T/E,. SFA was sig-
nificantly different among tertiles of SHBG,
T/E, or FI/E,. No difference was found among
tertiles of E, or T, and within FT and DHEA-S,
only age showed a difference among the three
tertiles (data not show).

In order to investigate the association be-
tween the sex steroid hormone index level and
the prevalence of MS, multivariate logistic re-

TABLE1l. ANTHROPOMETRIC AND METABOLIC CHARACTERISTICS IN THE METABOLIC SYNDROME (MS)
AND NON-METABOLIC SYNDROME (NON-MS) GROUPS
MS(n=42) non-MS (n = 56) p

Age (years) 4921+ 1.23 5114+1.13 0.2545
W/H 0.96 £ 0.01 093+ 0.01 0.01012
VO,max (mL/kg/min) 32.14 £ 0.69 35.92 +0.68 0.0002=
SBP (mm Hg) 13531+ 2.82 12636 + 1.89 0.0075»
DBP (mm Hg) 8750+ 1.82 80.04 £ 1.11 0.0004»
TC (mg/dL}) 22419+ 552 209.16 + 4.69 0.0401»
HDL-C (mg/dL) 4519+ 1.83 52.68 +1.70 0.00382
TG (mg/dL) 200.86 £ 12.95 122.38 +10.18 <0.0001=
FBG (mg/dL) 151.81 £ 545 131.50 £ 4.33 0.00402
FIRI {(pU/mL) 819+ 1.09 529 +0.35 0.0056=
HOMA-IR 321+£051 1.67 £ G.10 0.0011~
VFA (cm?) 185.68 + 7.07 143.898 + 6.863 <0.00014
SFA (cn?) 158.94 + 10.93 132.27 + 8.95 0.0600
E, (pg/mL) 26.33x+1.51 22,55 + 1.47 0.0810
T {ng/dL) 43788+ 17.95 47150 +17.40 0.1889
FT (pg /mL); CFT(ng/dL) 16.23 4 0.99;10.36 + 0.43 16.10 + 0.6%;9.91 £+ 0.38 0.9126; 0.4314
DHEA-S (ng/mlL) 1914.31 £ 142.13 1905.41 £ 117.13 0.9613
SHBG {nmol/L}) 2662 +1.78 3420+198 0.0071»
T/E, 18.78 £ 1.25 2592+19 0.0045a
FT/ Ez, CFT/E, 0.69 £ 0.06; 0.45 £ 0.03 0.88 £ 0.07,0.54 £ 0.04 0.0562; 0.0959

Values are the mean * SE.

*Significantly different between MS and non-MS, p < 0.05.

395



"XapUI SUTES 31y} JO S[Ua] WNTPAW 3Y3 WIOL) JuaI1a5yTp Apueoyiuig,

"XapUuI awes 2} Jo a[ia) y3ng ayy woiy juazaprp Apuesynudic.

Z01 ¥ 60ST €91 F 9791 89T gLIL T THL ¥ 0941 PLFLEEL  VTLFLTL aelSIFVL9L 06FO0EEl LTLFCEIL VS
56 ¥ 8291 56 ¥ 6891 98 F 6851 66 ¥ 681 0LFT9GT  TOIFSISI LOFQUL  00IF069T  90IFSLPL VAA
90%€£9 ZIF9L 0T LG 60FE8 Y0FES TIF66 QOTFLL LOFTO TLF¥S I
TC T CEEL LT ORI 6L % CHPL ¥'9F U6€l T9F 0PI 0'9 T 0'IFL @ TLF THST TSFOEEL 6% F 9Ll a4

671 F £9PL LSIFTL91 6SLF TSI GST+89ST  OGIFLEIL  T9ILFSSFL EGIFEBLL 9SIFECEST  LPIFOOET L
0ZF88h TTF 69 STFRLS 6TFS6h 61 99F LTFTILS 0TF U6V TTFR9P 9TFEIS D-1aH
TL¥ Q11T §GF 89T 6'S ¥ 180T W®SFFIIZ 09 F 605 19 F 2502 I'SF 6T v9FHOLZ 6'9 F 610T oL
0788 L1F Q98 LIFT08 TTF968 g17678 SIFEIR IZ*g68 g1 0€8 SIF808 daa
0'E ¥ 60€1 6T F £9ET VIFVELL IS F6TEL 6ZF I'ZEL 7 F6STI 0EFSIEL TEFLIET LTFYLTL dgs
60 F 9°€E 60F TEE 6009 80FGIE OIFIGE 60 ¥ 0rSE LOFTEE T'IF6FE 60T 0'GE XeW QN
00F60 00%60 0OF60 00F 0T 00F60 00F 60 00%60 00F 60 00F 60 H/M
9IFZ0S F1FQ6Y P17 60S ael TFL9F CLFTIS ULF6T5 4eF' LT 1GH Z1F0TS TIF 098 a8y

ao] wnIpa 131 mo wnipapy y&iy mo7 wnpay 481
‘914 ‘941 94HS

XIAN] SNCWAOH IOIILS X35 HOVH 40 STNINT ], FHL ONOWVY SONTII4IT 7 319V],

43

396



44

gression analyses using the following two
models were performed: model 1, adjusted for
age; and model 2, adjusted for age and SFA,
the two parameters that showed differences in
more than two sex steroid hormone indices
based on the ANOVA tests.

The odds-ratios for the prevalence of MS
calculated by the model 1 were significantly
higher both in the low tertile of SHBG (OR,
4.59; 95% ClI, 1.44-14.63), T/E, (OR, 3.29; 95%
Cl, 1.13-957), FT/E, (OR, 3.10; 95%. (I,
1.07-8.97) and in the medium tertile of FT/E,
(OR, 3.69; 95% CI, 1.29-10.61) than that in the
high tertile of each index. After additionally
adjusting for SFA in the model 2 (Fig. 1), the
odds-ratios continued to be significantly higher
in the low tertile of SHBG (OR, 4.60; 95% (I,
1.43-14.86) and in the medium tertile of FT/E,
(OR, 3.28; 95% CI, 1.10-9.73) than that in the
high tertile of each index. The odds-ratios of
the low tertiles of T/E, (OR, 2.94; 95% CI,
0.98-8.75; p = 0.053) and FT/E, (OR, 2.82;
95% ClI, 0.95-8.32; p = 0.061) had a borderline
significance. The 90% CI of odds-ratios for the
prevalence of MS calculated by model 2
showed significantly for low tertiles of T/E,
(OR, 2.94; 90% ClI, 1.17-7.34) and FI/E, (OR,
2.82; 90% CI, 1.13-6.99). No similar results
were observed in T, FT, E,, or DHEA-S. The

ZOUET AL.

percentage of IGT/type 2 DM was not signifi-
cantly different among the three groups classi-
fied by SHBG (high, medium, low—11/22,
8/23,8/23), T/E, (high, medium, low—10/24,
8/24, 9/23), or FT/E, (high, medium, low—
11/22,7/26,9/23) level.

DISCUSSION

In this epidemiological study, the relative
hypogonadism seen in Japanese adult men
who were newly diagnosed with IGT or type 2
diabetes mellitus, which had not yet been
treated by either any pharmaceutical therapy
or behavior modifying intervention, was
found to be strongly associated with the
prevalence of MS. We have reported that re-
gardless of visceral fat accumulation, car-
diorespiratory fitness was associated with
such individual factors as hyperinsulinemia
and low HDL-c,” or the clustering of MS risk
factorst in the same cohort. Among three ter-
tiles of different sex hormone indices, visceral
adiposity and cardiorespiratory fitness were
not different from each other. Relative hypo-
gonadism was found to be'associated with the
prevalence of MS independent of age and
SFA. MS has been reported to be associated
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FIG. 1. Model 2. Odds-ratios of the prevalence of metabolic syndrome for each sex hormone tertile after adjusting

for age and SFA. [#]; 95% CIL; <#>:90% CL
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with the development of type 2 diabetesi213
and relative hypogonadism was found in pa-
tients with type 2 diabetes.18-21 The character-
istic cohort here is ideal for verifying the
contribution of the sex hormone index level
to MS, and it also made it easier for us to in-
vestigate such interrelationships with less
confounding. The subjects in this study had
different pathological states such as IGT and
type 2 diabetes. Compared with the IGT
group, the type 2 diabetes group had a signifi-
cantly higher blood glucose indices, HOMA-
IR, and the clustering of MS risk factors. No
significant difference was found in age, W/H,
blood pressure, VO,max, TC, HDL-C, TG, FIR],
VFA, SFA, or any sex steroid hormone indices.
The ratio of IGT/type 2 diabetes was not sig-
nificantly different among the three groups
classified by SHBG, T/E,, or FT/E, level. We
then interpreted that an adjustment for patho-
logical state in the logistic regression model
was not necessary.

Regarding the highest tertiles as criterion,
lower SHBG, T/E, or FT/E, had a higher OR
of prevalence of MS even after adjusting for
age and SFA.

Sex steroid hormones have been reported to
be important regulators of glucose and lipid
metabolism. Lower levels of T or SHBG have
been reported in men with type 2 diabetes.18-21
Several prospective studies have shown that
low levels of T and SHBG predict the devel-
opment of type 2 diabetes in middle-aged
men.#4 Hyperinsulinemia is associated with
low concentrations of free and total T in
men.24.25

Sex steroids modulate the action of insulin
and influence body fat distribution by their ef-
fects on lipoprotein lipase (LPL) activity. The
fasting adipose tissue LPL activity was found
to correlate inversely with the plasma E, lev-
els, consistent with E, being a negative regula-
tor of adipose tissue LPL activity.4 Such action
of E, on the lipid metabolism therefore op-
poses that of insulin, whose effects on adipose
tissue are anabolic, thus promoting energy
storage. Androgens also play a role in the reg-
ulation of LPL activity. In a study by Iverius et
al.,* the adipose tissue LPL activity positively
correlated with the plasma FT levels, thus sug-
gesting that T action is opposite that of E,. A

study of T substitution in hypogonadal male
subjects showed a marked increase in LPL and-
the hepatic lipase activities.# This suggests
that androgens play a physiological role in the
regulation of triacylglycerol metabolism by
maintaining the LPL activity and, like insulin,
thus promoting anabolism.

Compared with lean controls, obesity in
male patients is associated with relative hypo-
gonadism.? Visceral obesity is believed to be
associated more closely with insulin resistance
than subcutaneous obesity does and abdomi-
nal obesity has been listed into the diagnosis
criterion of MS. Visceral obesity is well recog-
nized to be the characteristic for men as well as
subcutaneous obesity for women. The admin-
istration of T in men reduced W /H?*8 or visceral
adiposity,*>50 while it decreases the blood glu-
cose level and improves insulin resistance,-50
thus suggesting that T plays a role in maintain-
ing normal insulin resistance at physiological
levels.5! T replacement in men (or E, therapy in
postmenopausal women}) is known to decrease
the visceral adipose tissue LPL activity.5052

Relatively little is known regarding the in-
fluence of sex steroids on blood pressure. Both
SBP and DBP significantly increase following
the onset of menopause,”-% and the adminis-
tration of E, to normotensive postmenopausal
women tended to reduce the 24-h ambula-
torily monitored blood pressure.56-63 A lower
level of circulating T has been reported in
hypertensive men.6+¢ According to the data
from Maérin et al.#*%% DBP decreased after T
treatment in men. In view of the specific
decrease of visceral fat mass in these studies,
visceral adipose may mediate within the regu-
lation of T on blood pressure. On the other
hand, it was reported that T may elevate the
blood pressure by altering the levels of en-
dothelin-1¢7 or catecholamines.t8

MS is a syndrome consisting of a disturbed
glucose and insulin metabolism, abdominal
obesity, dyslipidemia, and hypertension. How-
ever, in the current study, rather than E, Tor
FT, which showed a relationship with individ-
ual component of MS, T/E, and FT/ E,, as well
as SHBG, all showed a strong correlation with
the incidence of MS, even after adjusting for
age and SFA. Considering the fact that MSis a
syndrome based on a disturbed glucose and
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nsulin metabolism, the results in this study are
in line with the finding that T/E, is associated
with insulin in normal,$70 obese adult men,?
or adult male patients with myocardial infarc-
tion® or coronary artery disease.”t T/E, has
also been reported to correlate more strongly
than T with the insulin area, glucose area, and
the ratio of insulin area-to-glucose area in the
glucose tolerance test in non-obese men.32 We
duplicated the same statistical analyses used in
the current study in a male cohort with normal
glucose tolerance, SHBG but not FT/E, pre-
dicted the clustering of the MS risk factors
(unpublished data). Therefore, in addition to
SHBG, the balance of androgen and estrogen,
rather than any individual sex hormones, plays
an important role in the prevalence of abnor-
mal glucose tolerance or MS in adult men.

There are some limitations in the current
study. First, a part of the findings concerning
FT in present study were based on the mea-
surement of FT using a radicimmunoassay
technique. This assay method of FT is still
widely used in the worldwide” but has re-
cently been reported to be inaccurate.”2-75 In
view of this, we duplicated the same analysis
using the CFT, an index calculated from T and
SHBG concentrations which was reported to be
reliable.” We duplicated the logistic regression
analysis concerning FT/E, using the CFT. Un-
fortunately, although the CFT significantly cor-
related with the FT measured by direct assay
(r = 0.522, p < 0.0001), and the odds-ratios cal-
culated by the CFT showed a similar tendency
(medium, 2.058; low, 1.456), the confidence
interval of these odds-ratios (medium, 0.875~
4.842; low, 0.614-3.454, 90%CI) were not statis-
tically significant. Secondly, as cardiorespira-
tory fitness was indirectly determined, the
accuracy of the determination might affect the
result even in study made on such a scale.
Thirdly, a cross-sectional model is not a power-
ful enough model to investigate the relation-
ship between relative hypogonadism and the
development of MS. We carried out a 1-year-
last interventional to study the same relation-
ship from a dynamic state. The results of the
interventional study are expected to strengthen
the findings reported herein.

In conclusion, in Japanese adult men who
were newly diagnosed to have IGT or type 2 di-
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abetes mellitus and had not accepted any phar-
maceutical treatment or behavior rectifying in-
tervention, lower T/E,, FT/E, or SHBG, a
relative hypogonadism status was found to be
strongly associated with the prevalence of MS.
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A PROSPECTIVE STUDY OF THE RELATIONSHIP BETWEEN PHYSICAL
DIFFICULTIES AND MENTAL PROBLEMS AND FALLS IN
COMMUNITY-DWELLING ELDERLY.

Tomoko HATAYAMA' Hiroshi UNE? Yutaka YOSHITAKE® Yasuo KIMURA!
Yuko (OHARA) HIRANO® Masataka SUWA® and Shuzo KUMAGATI®

Abstract

The purposes of this prospective study were to investigate the incidence of falls or recurrent falls (more than 2
falls) and the falls-related risk factors, and to clarify the relationship between physical difficulties and mental
problems and falls or recurrent falls in the elderly persons living independently in a local community in Japan. The
participants were 775 elderly persons aged 60— 79 years who participated in baseline assessment in 2002 by the
questionnaire concerning the falls with injury during the past & years, and they had no injurious fall for 5 years
before this survey. During prospective menitoring for 1 year, 173 falls were reported by 122 persons (15.7%), and
recurrent falls were reported by 35 persons (4.5%). Significant gender difference was observed in falls for 1 year
{Falls; men 11.3% vs female 20.0%, Recurrent falls; men 2.6% vs female 6.4%, p<0.05). Relationship between falls
or recurrent falls and potential risk factors were identified in multiple logistic regression models. Physical
difficulties (difficulties with standing from chair without their arms, balance on the one leg, and/or walking easily)
was not associated with either falls. Mental problems (stressful, gloomy, less willingness, poor sleep, and/or
forgetful) increased the risk of recurrent falls (Relative Ratio (RR) =3.50, 95% Confidence Interval (95%CD =1.05-
1.49). However, when physical difficulties were analyzed as a continuous variable, with each physical difficulty
added, an relative ratio for recurrent falls increased by 1.6 times (95%CI=1.07-2.11} while mental prehlems did not
show significant relation. When physical difficulties and mental problems were simultaneously analyzed, the risk
of recurrent falls significantly increased in the category that had both physical difficulties and mental problems
(RR=5.82, 95%CI= 1.25-27.04). These results suggest that mental treatments can be useful as a strategy for falls
prevention in the elderly, as well as physical treatments.

Key Words: Falls, Elderly, Physical difficulties, Mental preblems, Prospective study
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1 xt&E
EWEOHSEER. 20028 BRARRGNE BRI

TEEOSEL LOBBEL206HEMKRELTRESTH
Far—hoR&EETHS Fegl) .

All the 60 years or
older living in
Tsuyazaki (2002}
n= 4,296

Exclusion n= 422

1. Hospitalization/institutionalization
5| 2 Unable to undorstand/answer the
questionnaire
3. Need care
Baseline assessment 4, Unable to walk independently
n= 3,874
Responders
n= 2,469 (63.7%) Exclusion
1. Participants of measurement for
> another cohort  n= 534

2. Fallen n=327
3. Over B0 years n=2313

Follow-up 4, Died, moved, came to need care

n= 1,255 n= 40

Responders
n= 829 (66.0%)

Fig.1 The flow chart of selection for participants in this study.
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OEEEMICE L2 ADH14,000A, 60RELEDA
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B, AL TWAEERBEEZRRET B0, ARk
AE&HELTOAF B2 LWRARTTHE I &, OB
ERTHREREF+ARZE. QRRABMRESTHSC
E., QEIEGTELRNIE, DLE4FEBTYTRES
42258 < 3,87TAB TH - . 2B, HEEOBRINS
BESOHEIL, BEEENIT16EMRT B RN 1 &I
Lo TiFbhk,

20028 2 BB LIER—2A51 VIBAQF—FiL,
HREic k37 7 — MEEM BN, RAMNRT
7387450 D B0 O &KE (5208) 1.
EAZRIT X 5EISHEEEEBL L, BRI
250780 5EENB Y. T0O3EEYEEBKIES
BRI AEBCEE L2,469% (63.7%) THok.
HEEORRIT. BH1,060%. KHE1,4098THY.
FERII TN TNTI627.78. T1.8x8. 2 Tdho7x.

ZD5B, BIaR— hOBEE THARIE RS 5648,
BE 5 EMITEE RS ERERRUEITS, 808
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ERICHEMNAERRSEBI < EE L TWiho it
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S£ORBEEZITTERESINE.
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hEEmRENTVS,
1) EAMEiE: £ah. 15, FE. R, RiEE
2) EMEBSITERS - BERR : BEOHEOSE, 4B

M 5Body Mass Index (BMLAER (kg) +H& (m?))

EREHUE, SERIER. BLE. BRR. &5mE,
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fo. WEESRBIL. BME. BRE. Si5mE. DR,
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WL, EBHREONER. 1EMOEEOFER. K
B, BRI INOEETH k. FHRIIBIS
ESOEHIT (FAAOEBERBRAGRLRS, BEIREL
DRV E TR RBPF I ERERUN O BENERT S
Z&) Lk, BEBIREIFVOATR. BDUVENT
NELEEBTOAGRAIRDWTRAL. —RIZ &
BREeMECIIERRRCHV VYV —. EEROERR
B EEHEHES Y —TED AT LANANGN DN
FHZETIR. 1EMOBVH LIS DMEERELL.
1EMOBEVWH LI X 2 EBRENMER. FHAICBY
IEREOEHARELLT, TOEHEENRESIN T
5,

4.7 MAA

1 EMIZEREESH ERRT 2 ERAEREFLLIDR
BICBIEE D L EACRMENT VWA I &S, FHR
KBWATY MR, 1EMOEBERRICPRE
b1 B LESHZERLE NEH) B2 B LGS
L7e MEsmEis) &Lk,

5 84T

EEEH L FEHEDR—A 51 SR OFELRIZI.
BEEEiTiEoRntRES, SRR RE
AV, BERELEEFE ORI DOWTI., #Ex4
il (RR) LOSHEFERM (95%CD) =ik, F&TH
ELnPA5 4 v JERMITREL. AETH- L
ERAZRAWTEEDIAF 4 v 2R 2T 1.

EEIRE - BENF B BB L URERNTERR & ORE
EREICRNTAEDUTOLSRFEREERLE. A—
ASA L ORENTEBRBIUBHNAERGROFEEE
BEDETROADDAFIN—ILER Lz (Fig.2).

Physical difficulty

yes no

Physical difficulty and
mental unspecified
complaint

Mental unspecified
complaint

Mental
unspecified
complaint

no Physical difficutty Mo problem

Fig. 2 Categorization of physical difficulty and mental unspecified
complaint for analysis.
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BEHNTERBIURENFERANZVWESE B
2L, BENTFERFREVWNAEHTRBEENDLED
PEHZBERE TBENFEAOA). HFHTEH
RV RNARERFNOEDLLEH BT T
HRFAERROL), BEZ2HELELE2ESE (54
FEH - AR ERFEH D) &L, HERL) &
BREELT. £A7V— BT 2EHREOHENER
EESUEERMERL L.

SEMEEORBEOHRDENIIDOVTIE, 5%LLE
ORPMERENES, [EEZ) ELTHUELED
FO) 2R BA. BE REOFEREOEE
5% EORBAER I NN, RESIUREIID
WTHESHTCEVWTERERRYLEVWEDEAL
RhofeBEinghofcr s, EEER 72L) &4
2L, BRHAERFORBIC—~DHUEEEENS S
BER, BELAVELWDS ZEHENEEREF T HEE
fELEIONDLD [EEE) OAFI)—&2MHIEYE
TEF LR, SENEIZIIStat view ver.5.0 (SAS
Institute Inc.) FABHEATFY 7 M2V, ERE 5 %KM
Eho THHWIZEREELE,

HR

FWRITBIAAREOHE - ERITHEZRIED 5N
litnoie (p=0.46, Tablel), 15EROEHREEITLZ22
& (15.7%) THH., 2EEMITIHTH- . TO
3% 2@ EOHBEEGHEIIE (4.5%) THok.
AFZBEHEREESE LNk, UREESEHEK
765 THD. EREEIEHERIIIETE .
i, BEERIBEMH11.3%. H20.0%, HEEEHBR
138 42.6%, LH6.4%THY (p<0.01), FRITKH
DEEMNEN R (p<0.05, Table2).

Table 1 Age, gender and faller distribution of participants
Mala

Female

Age n faller n faller total
60-64 102 (14) 108 an 208
6569 85 {8) 118 (24} 21
-4 112 {6) 100 {22) 212
7679 N (15) 73 {18) 144

total JB0 {43) 335 (79) 775

p=0.46
Table 2 The number of fallers
Faller Recurrent faller
n 2] n %
Male 43 11.3% 10 2.6%
Female 79 200% ok 25 g4% %

total 122
* p<0.05, => p<0.01
3¢4 persons didn't answer.
¥Faller defined as those who fell once or mere during follow-up,
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Table 3 Characteristics of participants who did and did not fall at baceline

Fallers Reccurent fallers
Charateristic non—fallers (%)  fallers (%) non-fallers (%)  fallers (%)
Number n=653 n =122 n=736 n=33
Demographic
Age 68.6+54 697158 p=0.06 688455 69.1X£58
Gender (% Female) 48.4 64.8 ** 49.9 71.4 *
Spouss 81.2 74.4 80.8 65.6
Living alone 10.3 11.3 104 12.5
Medical problems and medication
Chronic disease {=3) ) 5.4 9.8 p=0.06 5.5 171 *
Medication (23)! 1.1 08 1.1 -
Physical impairment 11.9 23.8 ** 13.2 286 *
BMI 228429 229+30 228+29 228434
Physical activity
Stay-at—home 83 11.6 89 B8
Sedentary (sitting time per day =7h) 8.9 133 9.2 17.6
Waekly walking 483 46.2 436 32.4
Weekly exercise 19.2 21.5 19.2 229
Crops 342 36.7 343 39.4
Physical difficulty
Chair stand 13.5 23.0 * 141 J7.1 *xx
Walking 13.8 20.5 p=0.07 14.2 314 *
Balance (Cne leg stand >30sec) 271 36.1 p=0.08 2715 51.5 ¥k
Mental unspecified complaint :
Stress‘f
yes 663 50.0 65,2 343
no 15.0 23.0 155 34.3
missing 18.7 21.0 19.3 4
Gloominess™
yes 11.4 57.4 705 429
no 8.1 9.8 82 14.3
missing 20.5 32.8 21.3 42.4
Lack of willingness"”
ves 64.5 50.8 635 40.0
no 16.8 17.2 16.7 20.0
missing 18.7 32,0 19.8 40.0
Poor sleep‘u
yes 58.3 41.0 56.7 371
no 28.8 40.2 269 40.0
missing 129 18.8 13.4 22.9
Forgetfulness' '
yes 48.1 35.2 4.7 22.8
no ‘ 38.6 45.1 39.3 48.6
missing ) 13.3 18.7 13.6 28.6

BMI=body mass index; Age and BMI tested by t—test
* p<0.05, ** p<0.01, %ok p<0.001
d p<Q.01 for faller and p<0.001 for recurrent fallers, 7 p<0.01 for fallers and p=0.06 for recurrent fallers, Tp(t.'l.CIS for

fallers and p<0.01 for recurrent fallers.

1 There is no appropriate persen in recurrent fallers.

§ Significant for fallers {Z1) only.

Missing is non-responders in mental unspecified complaint.

Table 3 IEREE ORHERT. BEEE SFREETI THEROBRERLMN, BERBEEZ3DULERTE
KETHEI L, ARERSPERIIERODIRELF &, BENTHHICODARZERDE (p<0.05), &
THE, BENTERGL2ETORSIKERENED HEHOERIND. BEEE. EREEHEOVThTY
537z (p<0.05). HEMFEHIE. HFIAS0OUBE HFEZEEDShiaho .
VORBEECHGICOAFREERD ., HEEEHE
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Table 4 Relative risk (RR) and 95% confidence intervals (35%Cl} for the variables was adjusted for age and gender

Fallers Recurrent fallers
Variables RR 95%Cl RR 95%Cl
Demographic
Aget 1.04 1.00 - 1.08 1.01 0.95 - 1.08
Gender (Female} 2.00 1.32 - 2.96 #%x 2.51 1.1 - 631 *
Medical problems and medication
Chronic disease (23) 2.07 1.03 - 417 =* 3.97 1.53 = 103 **
Physical impairment 233 1.43 - 3.79 %% 2.69 1.24 - 581 #*
Physical difficulty
Chair stand 1.62 0.99 - 266 p=0.06 3.36 1.5 - 7.08 #*%*
Walking 1.45 0.88 - 2.3% 2.60 1.22 - 554 =
Balance {one leg stand >30sec) 1,30 0.84 - 2.00 2.69 1.28 - 5.64 *x
Physical difficulty score” i.21 0.99 - 1.47 p=0.08 1.68 1.24 — 227 ***
Mental unspecified complaint#
Stress 193 116 - 3,21 =* 3.84 1.67 — 8B4 *x
missing 1.70 1.05 - 2.76 * 2.94 1.24 - 687 =*
Gloominess 1.53 0.77 - 3.02 288 1.01 - 8.25% *
missing 1.75 112 - 2,74 #* 3.17 147 -~ 6.82 *x
Lack of willingness 1.28 075 - 2.2¢ 1.93 0.76 - 481
missing - 1.95 1.23 - 3.09 *«* 3.00 1.38 - 6.56 *x
Poor sleep 1.81 117 - 2.80 ** 1.87 0.86 — 4.09
missing 1.89 1.08 - 3.30 = 247 0.98 - 6.22 p=006
Forgetfulness 1.49 0.99 - 2.23 2.51 1.06 - 596 =*
missing 1.74 0.99 - 3.06 p=0.06 3.92 1.48 - 104 *x
Mental unspecified complaint score’ 1.2 103 - 142 » 1.35 1.04 - 1.76 *

RR = Relative risk, 95%Cl = 95% confedence interval
* p<0.05, ** p<0.01, *¥k p<0.001

T Adjusted for gender

$ Adjusted for age

# Missing is Non—responsers whe had unspecified complaints. The reference is those who answered “NO”.
b The number of physical difficulties or mental unspecified complaints were counted, and it was treated as a continucus

variable.

Tabled itk « EBERBELEOPAF 4 v 7ERBS
FogREFRT. £ - SRESHERDLT, KUTS
5rE. BHESEIDHUEFOI L. HELEESE
WEHEOHBEEEH L TWAZ ENFERENERE
2FRLE (p<0.05). ESIETR. BENFERLEE
REANEREETRIT. ARVAEKLS (p<0.05),
FE (p<0.01) OEETEHREORRENARILE

Mok, ENEEETIE. SENTERTRTOHRBK
EEARBEEED (p<0.05) . BENTEREEE
TIRAMAEBELD (0<0.01) . BBIEX ML,
FEHET (0<0.05) OFETERENERIIHED L,
£ OREHNFERIER B 2 BEEHF T —T.
. ANEEESOVWThLERLAERESEDE,

Table 5 Relative risk {RR) and 95% confidence intervals (95%CI) for the variables in multiple lt')gistic regression

Fallers Recurrent fallers
RR 95%CI RR 95%C1
Age 1.03 0.99 - 1.07 0.9% 0.93 - 1.06
Gender (Female) 1.99 1.32 - 301 =* 2.54 118 - 547 =
Chronic diseases 1.80 0.88 - 168 3.49 1.31 - 9.29 *
Physical impairment 221 1.31 - 373 ** 1.94 0.84 - 4.4%
Physical difficulty 0.96 0.62 - 1.50 1.39 0.65 - 2.97
Mental unspecified complaint 1.46 0.92 - 232 3.50 1.20 - 10.21 *

RR = Relative risk, 85%Cl = 5% confedence interval
* p<0.05, ** p<0.01
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Table S IZREQ VAT 4 v VBRI OERERT,
ESIREETHHT L (0<0.05). BEEBTEHIC
TROHDEEEHFOI L (p<0.01) AMOERICH
ULUTERENERELRLL, #REEHTE. X
HTha s, BERBEIDLHUEHEOIL, BIUR
HURERFEE T I LAMMOBERICHILTHEER
HEMEREERLE (p<0.05). FHENTEHNEEFTS
TER WINOESTOYARREREERE LMo/,
LinL7adts, BEMFEHS L UTHRENFReRirkE
ERERELTRALEESICH. S4NTEHOSA
HEEEHOREEERRRELRL, BANTREH

M—DRAD T EEREGEOREOEREN1.51HE
s E®2FLE (RR=1.51, 95%CI=1.06-2.15, ¥
—¥¥ET). —FH, FENTERGREOMIZEEE
EZRZBHS5hilho k.

Table 6 IZ B4R FHBEB L UHEBNTERFEHK
EiERELOMEEZRNLERREETT., BENFE
AEFERNFERFEHEEDBER0A, 1. £,
FE, BRERCPEDIXBOHZ2BED D THELT
bLAEELAMERE (RR=5.82, 95%CI=1.25-27.04)
THok.

Table 6 Relative risk and 95% confidence intervals of physical difficulty and mental unspecified

complaint interaction for recurrent falls

RR 95%Cl

No problem
Physical difficulty
Mental unspecified complaint

Physical difficulty and menta! unspecified complaint

1.00

2.25 0.30 - 17.00
4.48 1.00 - 19.90
5.82 1.25 ~ 27.04 *

RR = Relative risk, 95%CI = 95% confedence interval

Adjusted for age, gender, chronic disease, physical impairment.

* p<0.05
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