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METHODS

Participants

A total of 5932 people were randomly selected via
proportionate stratified random sampling by age, from
19,900 women catalogued in the Basic Resident Register aged
75-84 and living in the Itabashi ward of Tokyo, Japan. A letter of
invitation was sent to each person, detailing the purpose of the
survey. Frorn the selected population 2,018 people responded,
where 348 people declined participation and 1,670 people
agreed. The survey was conducted at the Tokyo Metropolitan
Institute of Gerontology (TMIG), and a total of 1,399 communi-
ty-dwelling elderly women participated; 271 who originally
agreed to participation were absent.

The study protocol was approved by the Clinical Research
Ethics Committee of the TMIG, the study purpose and
procedures were fully explained to all participants, and written
informed consents were obtained. Elderly women between the
ages of 75-84 years, who were living in the community and
provided informed consent, were included in the study, and
those who did not consent to the use of individual data were
excluded.

Outcome Measures

Interview survey. A face-to-face interview was conducted to
assess the main outcome measure of Ul as well as medical
history including chronic diseases, pain and the degree of pain,
fall experience, fear of falling, and self-rated health. All
interviewers were trained before the baseline survey on how
to conduct the survey and the criteria for responses to ensure
reliability. Ul was assessed using the modified International
Consultation on Incontinence Questionnaire (ICIQ)!* The
frequency of Ul was assessed based on a 7-point scale: (1)
leaks all the time; (2) several times per day; (3) every day; (4)
once every 2 days; (5) once or twice per week; (6) once or more
per month; and (7) several times per year. The participants who
responded that involuntary urine leakage episodes occurred
more than once per week (response 1-5) were defined as having
UL

Urine loss volume was assessed based on the answer to the
question: “How much urine is leaked each episode?” The
possible answers included: (1) wets or dampens undergarment;
{2) Tequires a change in undergarment; (3} soaks through to
outer clothing; and {4) runs down the leg(s) and onto the floor.

Ul type was classified based on responses to ICIQ urine
leakage questions related to eight possible antecedents.’* Stress
Ul was defined as urine leakage associated with increased
abdominal pressure such as coughing, sneezing, or physical
activity. Urgency Ul was defined as leakage associated with an
urge to void at the sound of running water, or having the urge,
and not being able to reach the toilet in time. When
characteristics of both stress and urgency Ul were present, it
was defined as mixed UL The participants were also asked
about frequency of daytime and nighttime voiding.

Pain was assessed during the interview, and the participants
were asked in which particular body areas (shoulders, arms,
wrists, low back, legs, knees, ankles, etc.) they experience pain.
If the participants listed LBP and/or knee pain as an area, they
were asked if the pain was mild, moderate or severe, and
defined as having knee pain, and/or LBP. Multi-site pain was
defined as reported pain in more than one area of the bedy.

Participants were also inquired about any unintentional
weight loss of 2-3 kg within the last 6 months, fall experiences,
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numnber of falls, fear of falling, self-rated health, and chronic
conditions such as hypertension, stroke, heart disease, osteo-
porosis, and OA.

For the purposes of this study, musculoskeletal condition will

refer specifically to and be operationally defined as LBP, knee
pain, multi-site pain, and OA reported in the study population.
OA was defined as self-reported knee or hip OA as diagnosed by
their usual medical doctor.
Anthropometric and measures of functional fitness. Measure-
ments of height and body weight were converted to body mass
index (BMI) (kg/m?). Percent body fat and body fat mass were
measured using bioimpedance analysis (BIA) (Well-Scan 500,
Elk Corp, Tokyo, Japan). Functional fitness tests included grip
strength and usual walking speed. Grip strength was measured
using a hand-held Smedley type dynamometer. A stopwatch
was used to measure walking speeds over a 5 m distance along
an 11m walking path marked at the 3 and 8m points.
Participants were asked to walk the path twice at normal speed,
where the faster of the two trials were recorded.

Data Analysis

Sample size calculations using univariate one-factor repeat-
ed-measures analysis of variance (ANOVA) to examine signifi-
cant differences in means at baseline (a=0.05, power =0.80)
with an effect size of 0.15 required a sample size of 52
participants. For a potential distribution rate of 20%, more than
65 participants per Ul type were required.*®

Means and standard deviations for selected variables were
analyzed using t-test for continuous variables between
participants with Ul and without UL Chi-square tests were
used to analyze the prevalence of Ul within categorical
variables. Ul severity was calculated using a modified Sandvik
Incontinence Severity scale®® by multiplying frequency of UI (5.
leaks all the time; 4. several times per day; 3. every day; 2. once
every 2 days; and 1. once or twice per week) by UI volume (1.
wets or dampens undergarment; 2. requires a change in
undergarment; 3. soaks through to outer clothing; and 4. runs
down the leg(s) and onto the floor), where the maximum
severity score would be 20. Severe LBP was defined as the self-
reported moderate and severe LBP. Musculoskeletal conditions
were also analyzed as composite variables including pain and
OA, LBP and OA, and multi-site pain and OA.

A one-way ANOVA was performed to assess differences in
continuous variables between UI types, and chi-square tests
were used for categorical variables. Walking speed was further
analyzed by height, with the median height set as the cut-off.
Stepwise multiple logistic regression analyses were performed
to examine the associations between UI and age, body
composition, functional fitness, and pain as factors potentially
associated with Ul, and included as independent variables
in the models. Multiple logistic regression analyses were
also used to assess the relationship between mild and severe
LBP with different Ul types. All analyses were performed
using SPSS software, Windows version 15.0 (SPSS, Inc,, Tokyo,
Japan).

RESULTS

Among the 1,399 participants, 260 (18.5%) were defined as
experiencing UL Among them, 29.2% (76/260), 25.0% (65/260),
and 45.8% (119/260) had stress, urgency, and mixed U]
respectively. Compared with women who did not have U],
the participants with Ul were significantly older, heavier, with
a higher percentage of body fat and had greater BMI (Table I).



TABLEI Coruparison of Selected Variables Between Subjects With Urinary
Incontinence Episodes Over Once a Week and Subjects With No Urinary
Incontinence

UI over once
No Ul a week
{n=1,139), {n ==260),

Variable® M:i+SD MiSD  Pvalue®
Age (year) 78.5+277 793+296 <0.001
Height {cm) 148.04+5.56  146.9+5.47 0.005
Body weight (kg) 493+£775 509+866  0.004
Body mass index (kg/m? 225+326 235+354 <0.001
Percent body fat (%) 317+466 329517 <0.001
Body fat mass (kg) 159+4.34 17.0+5.36 0.001
Grip strength (kg) 187+4.18 1741425 <0.001
Usual walking speed (m/sec) 13+025 12+029 <0.001

Height <147.0cm 1.2:+£0.25 11:+030 <0.001

Height >147.0cm 1.3+024 124027 0.002
Urination, daytime (times) 6.4+2.29 74+267 <0.001
Urination, nighttime (times) 14:41.07 18+143 <0.001
Pain, yes (%) 61.3 76.0 <0.001
Knee pain, yes (%) 29.6 39.2 0.002
Lower back pain, yes (%) 26.8 36.2 0.002
Multi-site pain, yes (%) 21.0 313 <0.001
Self-rated health, unhealthy (%) 15.2 215 0.010
Falls, yes (%) 17.8 254 0.004
Fear of falling, yes (%) 71.2 86.5 <0.001
Usual walking speed <1.0m/sec, 124 25.8 <0.001

yes {%)
History of

Hypertension, yes (%) 54.9 63.1 0.010

Stroke, yes (%) 6.3 104 0.018

Heart disease, yes (%) 19.1 27.3 0.002

Osteoporosis, yes {%) 31.0 37.7 0.023

OA, yes (%) 20.8 29.7 <0.001
Composite variables

Pain and OA, yes (%) 18.0 286 <0.001

Lower back pain and OA, yes (%) 6.8 134 <0.001

Multi-site pain and OA, yes (%) 12.0 186 0.017

OA, osteoarthritis.

*Data are presented as means (M) and standard deviations (SD) for continuous
variables, and percentage for categorical variables.

bTwo group t-test for continuous variables and chi-square test for categorical
variables.

Women with Ul also had poorer physical fitness including
weaker grip strength, and slower usual walking speeds. The
median height in this population was 147.0cm (range 127.5—
160.1 cm), and the results revealed that there were significant
differences in walking speeds between those with and without
Ul, regardless of height. Higher prevalence of fall experience
(P =0.004) and fear of falling (P < 0.001) was observed in elderly
women with UL Moreover, those with UI were significantly
more likely to have chronic conditions such as hypertension
{P=0.010), stroke (P=0.018), heart disease (P=0.002), osteo-
porosis (P = 0.023), and OA (P < 0.001) (Table I). Elderly women
with Ul were significantly more likely to have pain (P < 0.001),
and IBP (P=0.002) than those without Ul Furthermore, a
greater percentage of those with Ul had combinations of pain
and OA, LBP and OA, and multi-site pain and OA.

The comparison between Ul types showed that frequency of
night-time urination was greatest in those with urgency UF;
furthermore, 81% of the women with urgency UI reported
severe LBP, compared with the 45.5% of stress UI, and 54.9% of
mixed UI participants. High prevalence of mild knee pain was
observed, especially in stress Ul participants (86.4%), yet
between the Ul types, women with severe knee pain were
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more likely to have urgency Ul A greater percentage of mixed
Ul participants reported OA (34.6%), followed by urgency Ul
and stress Ul (30.3% and 20.3%, respectively). Elderly women
with mixed UI had the highest score in the severity index
compared with the other Ul types; although the overall severity
of incontinence was low in this population and majority of
the women did not have severe Ul (Table II). There was no
observed relationship between unintentional weight loss and Ul

Sarcopenia was defined as skeletal muscle index (SMI) less
than 6.42 kg/m?, and limited mobility defined as usual walking
speed below 1.0m/sec. Sarcopenia was not significantly
associated with UI; however an association between sarcope-
nia and highly frequent Ul (more than once every 2 days;
P=0.034) was observed. In this study, Ul was more prevalent in
those with mobility limitations and falls. Among elderly
women with limited mobility, 32.2% had Ul compared with
the 16.3% of those without mobility limitations (P < 0.001); and
among fallers, 24.5% had Ul whereas only 17.4% of non-fallers
had UI (P=0.007).

According to the multiple logistic regression model, several
factors were associated with Ul including age, body mass index
(BMI), falls, LBP, and grip strength (Table IlI). Further, those with
raobility limitations were more likely to have Ul (OR=1.523,
95% CI=1.031-2.249), and elderly women with both pain
and OA were also more likely to have UI (OR=1.537, 95%
Cl=1.090-2.168).

Table IV shows the odds ratios (OR) for mild and severe LBP by
Ul type. Stress Ul was not significantly associated with mild or
severe LBP. There were significant associations between
urgency Ul and both mild (OR =1.653, 95% CI=1.031-2.650)
and severe LBP (OR=2.617, 95% Cl=1.193-5.739). Mixed Ul
was found to have significant associations with only mild pain
(OR=1.881, 95% CI=1.292-2.738), but not severe LBP.

DISCUSSION

The results of this study showed that there were significant
associations between Ul and LBP, as well as other factors such
as age, BMI, falls, mobility limitation, grip strength, and pain
with OA. A significantly higher percentage of women with Ul
reported that they experienced pain, including knee and LBP,
compared with those who do not have Ul (Table I). Moreover,
this study showed that urgency Ul was significantly associated
with mild and severe LBP in elderly women.

Several studies have suggested that OA is significantly
associated with UL5*57*7 In a survey of 247 patients, as many as
47% of those with OA reported difficulty controlling their urine.
Furthermore, those who reported problems with urinary
control were more disabled, and took longer to get to the toilet
in their own environment.'” One study (n=2800) found that
people who suffer from OA are significantly at higher risk of Ul
(OR =1.519, 95% CI = 1.13-2.04), and the authors suggested this
was due to either the side effects of the disease itself, or the
medications taken by the patients.’® Another investigation
{n=1,584) found that arthritis was associated with both types
of UL, stress and urgency.*® The authors of this particular study
reported that arthritis may have caused restricted mobility and
ability to disrobe quickly, leading to the incontinence observed
in their study population. Perhaps those with urgency Ul are
more likely to have painful OA symptoms due to increased
physical demands from responding to the greater frequency
of urgent urination episodes on their already pre-existing
OA. Arthritis may also limit the ability of women to change
positions in order to prevent stress incontinence.*® The results
of our study corroborated the findings of previous studies.
Among elderly women with Ul, those with OA had slower
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TABLE II. Comparison of Selected Variables in Subjects With Urinary Incontinence by Incontinence Type

Variable Category Stress (M & SD} Urgency (M +SD) Mixed (M + SD) P-yalue®
Age, year 79.324+2.92 79.14+£3.20 79.42 £ 2.87 0.827
Fat mass {kg) 17.60+5.30 17.36 £5.82 16.76 £4.70 0.524
Usual walking speed, m/sec 118+0.29 117 £0.31 1144027 0.640
Daytime urination frequency, times 7.00+2.32 7.30+2.89 7.51+£261 0.458
Night-time urination frequency, times 132+1.07 2.06 £1.70 1.82+1.38 0.013
Severity index, point 272+201 3.33+£2.31 4.01+3.23 0.010
Unintentional weight loss®, yes (%) 22.0 182 224 0.780
Amount of urine leakage (%) Light 83.1 742 67.2 0.070
Heavy 169 25.8 32.8
Pain, yes (%) 814 65.2 784 0.063
Lower back pain, yes (%) 37.3 318 38.1 0.678
Degree of lower back pain, yes (%) Mild 54.5 18.0 45.1 0.046
Severe 45.5 81.0 54.9
Knee pain, yes (%) 37.3 318 433 0.281
Degree of knee pain, yes (%) Mild 86.4 81.0 86.2 0.831
Severe 136 13.0 13.8
Multi-site pain, yes (%) 37.5 30.2 46.7 0.157
OA, yes (%) 203 303 346 0.140
Pain and OA, yes (%) 233 28.1 33.8 0.380
Lower back pain and OA, yes (%) 14.0 109 16.5 0575
Multi-site pain and OA, yes (%) 20.0 18.6 20.0 0.980

OA, osteoarthritis.

*0One-way analysis of variance for continuous variables and chi-square test for categorical variables.

bynintentional weight loss of 2-3kg in the past 6 manths.

walking speed (OA=1.08%0.29 m/sec, non-OA=1.19 £0.28
m/sec, P=0.006), high BMI (OA=2455+345kg/m? non-
OA=23.07+352kg/m?, P=0.003), and greater fat mass
(0A=1851£5.06kg, non-OA=16.41+5.09 m/sec, P=0.003)
compared with their counterparts, and those with pain and OA
were more likely to have UI (OR = 1.537; 95% CI = 1.090-2.168).

Previous studies reported that mobility impairment and falls
were associated with urgency UL but the results of the current
study did not show any significant relationship between Ul
type and falls or limited mobility.*®?° Very few studies, if any,
have investigated the association between sarcopenia and UL
We explored the possibility that the significant association
observed between LBP and Ul may result from sarcopenia,
limited mobility, and/or falls. While our data showed that
sarcopenia was not associated with U, further analysis showed
significant associations between sarcopenia and highly
frequent UL Investigation into the mechanism and relationship
by which the loss of muscle mass and strength associated
with sarcopenia affects Ul, and severe Ul in particular, is
necessary.

TABLE 1L Adjusted Odds Ratios and 95% Confidence Intervals for
Independent Variables in Subjects With Urinary Incontinence

Independent variable Adjusted OR® 95% CI

Age (per 1 year) 1.094 1038-1.153
BMI (per 1unit) 1.082 1034-1132
Falls (yes) 1425 1.005-2.022
Usual walking speed (<1.0m/sec, yes) 1.523 1.031-2.249
Grip strength {per 1unit) 0.946 0.912-0.981
Lower back pain (yes) 1410 1.031~1.928
Pain and Osteoarthritis (yes) 1537 1.080-2.168

Dependent variable; involuntary urine leak age episodes cccurred more than
once per week (1 =yes, 0= no).
*OR, odds ratio; CI, confidence interval; BMJ, body mass index.

Neurourology and Urodynamics DOI 10.1002/nau

There are very few studies, which have investigated the
relationship between Ul and LBP. One previous study indicated
that 77.5% of the women with LBP reported Ul and LBP
increased the risk for Ul almost three times for parous women,
and even more for nulliparous women (n= 200).% This study by
Eliasson et al.® did not explore the relationship LBP and UI
types. We found that urgency Ul was significantly associated
with both mild and severe LBP, and mixed UI was significantly
associated with mild LBP alone (Table IV). LBP was more
prevalent in women with limited mobility (40.4%) than those
without mobility impairments (26.4%; P<0.001), and no
significant associations were observed between LBP and falls
or sarcopenia. While the mechanism of the relationship
between LBP and Ul cannot be determined in the current
study, perhaps the clinical significance of this relationship may
be that alleviation of musculoskeletal pain in elderly women
with urgency Ul may enable them to better handle symptoms
by allowing an improvement in mobility, or perhaps vice versa.

The pathophysiology of urgency Ul is complex as there may
be numerous underlying causes for this particular type of UL
One previous study indicated that when surgery reduced LBP
successfully (11 of 12 patients) in patients with no disclosed
neurologic disease or injury, urgency Ul was cured or improved,
however pain continued in the patients awaiting surgery, and
the urinary symptoms were unchanged.” While our study
showed that urgency Ul was significantly associated with
degree of LBP: mild LBP (OR =1.653; 95% Cl=1.031-2.650) and
severe LBP (OR=2.671; 95% CI=1.193-5.739), mixed UI was
only significantly associated with mild LBP but not with severe
LBP. This result may be affected by the relatively low
percentage of participants with severe LBP in the mixed UI
group (Table II). However, our data did not demonstrate a causal
association between LBP and UL

There are several limitations in this study. First, the
classification of Ul, pain experience, and OA was based on
self-report, and were not measured objectively. Therefore, the
prevalence of UT in this population may have been under-reported.
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TABLE IV. Adjusted Odds Ratios and 95% Confidence Intervals by UI Types and Degree of Lower Back Pain
Mild pain Severe pain
Ul Type Reference (no pain) Adjusted OR® 95% Adjusted OR? 95% CI
Stress 1.00 1.522 0.953-2.430 1.044 0.566-1.925
Urge 1.00 1653 1.031-2.650 2617 1.193-5.739
Mixed 100 1.881 1.292-2.738 1261 0.764-2.082

U1, urinary incontinence.
*OR, odds ratio; CIUI, urinary incontinence confidence interval.

Second, we did not investigate the effects of different possible
causes for LBP experienced by the participants. LBP is typically
dlassified as being related to mechanical factors, nonmechanical
factors, and visceral disease, with the majority of cases designated
mechanical and related to disc herniation, degenerative disease,
spinal stenosis, spondylolisthesis, and compression fractures?*
However, the cause and type of LBP could not be confirmed in our
participants, since data was collected through a general survey and
almost all participants had chronic LBP. Third, although LBP was
significantly associated with Ul, investigation into the mechanism
of the relationship was beyond the scope of this study. The effects
of any neurological dysfunctions on the pathophysiology of back
pain or UI were not investigated. Fourth, most of the elderly
women incuded in the study had chronic diseases, and any
reversible causes of Ul such as the disease itself or medications,
could not be assessed. Lastly, the study population was
community-dwelling elderly women with relatively high mobility
function; therefore, there is a high likelihood of selection bias
against older, less mobile women. Further research regarding pain
and Ul in other populations such as elderly men, hospitalized
elderly adults, and those residing in nursing homes is needed.

In conclusion, UI was significantly associated with LBP and
pain coupled with OA as well as age, BM], falls, grip strength,
and mobility limitation. Moreover, the risk of urgency Ul was
greater with increasing severity of LBP. Further research is
required to confirm the associations observed in this study, and
intervention trials examining the effects of LBP improvements
on urgency Ul are also necessary. Research should also focus on
understanding the mechanisms that could explain the rela-
tionship between musculoskeletal conditions and UL
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Brose et al (2003) I%C;,%L R Bk ??19261\/} Bf&EH
R:TPHLE 3M, 80% 1-RM 14 o
1-RM B 571
Fronteractal (2009 Solo WHEE  y mwmm 3@ ss%1RM 12 g%t;&sm
9%

AT I BREIHRERLHIMCHENTD
B LOEENSEL, BAFEEoTwaY,

1. YIaARZF7FREO = OEEFE

BE RS o ERICIE, FEEEED, %
HTy TEEL EA RERENELOND, Bl
EOHHREOWRPH N EATENE LIHEC
i3, LYRAY Y AEBPENTHEILEELD
W THEE LTV %, HHAFL VRS v R EH
BBARICRIZTEEIIOVWT, §HF THES
nTvi% 49 DA ABHFFE % meta-analysis L 7z&5
iz hid, AABIZ1.1kg (95% CI1=0.9-1.2
kg, p<0.001) AR ZBHT 2, BEEED
TESGHELIZOWTERAE2TRE T LD/
|ECid, EREIN 10~25 8, EEhHEE 3 [,
BEEE 1-RM @ 0% UL EOBEENE L, %
B o~178% L LHBETH Y, BIEEICL - TH
BMELS (D%

% { OETHET, BEMAIHRRRHIE
KICHIRMTHLLEHL TS, LL, EE
TRELE, EFHECRAL T EHETH
5o MRE B DR TIE, IR (higher
intensity), ZRDIFHE (higher-volume) TH D,
BREAROLIAY Y AEHTRGEO LR,
FHhHOmMEHRIIFTELVEEH LTV S,
BEpic, BAROLEASHAEEE Vo -BERED
AEERLABEICR, ETHEORETHIE
HEE, MEE, ERMOER ED TSI, L
»L, BRBROBMIEIHBHORL, down
BETRECET Lo REOY L ax=T7E
EHEICHERE, BHE ENEHOESLELL,
BHERRLH IO LAMEERIEL LS L Lk
&, [EBDHE (adverse effect) | I2oWVTDR
BMOLEELEZ D, Taaffe” 13, ¥Lar=7
#2413 moderate intensity DL ¥ X ¥ » A EEYT



L+ SRESHETELERELTVAEI LD
5, 1KEEEEN D B W IF R OVTOR)
BHIEFRISHBOEEL VLB,

2. VI ORZFFRHO/HOFKESFE

BRHEOEDICHEET 5 REER IS TH
D, BARBEPFELEINTVS, FHROERST
HDEHY N HIIEREGRBEEIEDEL,
BREGEONS > AL o THiIZ—FIE:
NTWAEEDRHTH DL, BRI D EREA R E
FZE o THI S v HORDRAIRAT %,
D% Y, HE U EOSRESERIEY EES
», BEEEPRTTAMIIL o THRIREA
BLOLTW,, TORFICTBLTEZL L, 1§
s BEORBRRET ED, HIHVESHEE
HElT 52 EATEIUL, HROBRVZHALE
HEHETHS ). BEETY, LET IVED
BIIG Y 7 AOEREFIRET 2R H
D, WETI/BOFTLOL L UEERONE
TI/EBEOBIDLVRRETSH S Z PR
nTwb,

T I BRI OWTIE, B4 SRS
EENTWAD, 3128 Borsheim® &5 DO#
BT, TI/EE I2BHEEITTLE, HiAREOR
L TTESD, BEHTEESOKAIFFRI
WHESTHELTWDH, —F, Dillon ¥ 13, 73/
BATIC L o THREIEEH (43.5£2.8kg) X
NEH (45.2x3.0kg) TERIIEMULZD, W
HOELIZA LN ol EHELTWE, I
HOEITHIREHET A L, HARO LAREE,
BEHRAIDONTWAD, HhomEzhEizo
WTEST L —EET, MRTICL-oTELS
HREYREL VD, 5%, —BORIEFLET
H590

3. PINaARZFFEHOEHOEENFLE + RE

Bk

1994 4E Fiatarine ' 13, EBHEEHEICNT 5
SEBhFEEE, HAEMEOMREETHIET H01270
B FOMEEARE 100 AZdHELT, &
B ERETEODREEFANTV D, TORRIIL
P, ST A T BT E S OB S R 1T
Befie DR T 2806132 2 35 TH Y, (Kl
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B 1 AR BT 55O LREOR M
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—%, HUSTEEY L O~ 7SS IR
+ RIS IR L, FoORE T HGEE LT
EhHDHOT, TIUIDWTHBEIZENTSY,

OEEFE:HE2ME, 1HEH77D 60 5H O
AL & HITREONELTHN E LoaiEw
EEEEA ALV ThH L, BEITREICH 2o
T, THREOES L NUHE EAZD K
EVETERL, EHEMEEICRLL. B
MU EREE R, BTEER LYY 2
EE) (TANYFEE, REEH, 7y
WA b :i4gE0.50ke, 0.75kg, 1.00kg,
1.50 kg /), #A1T - N5 v AFTH 5,

QHERJEFE T 42.0%, VI 14.0%,
81 2 10.5%, 4 Vo4 r10.5%, L
F=Z2105%, 7= VTS5 7.0%, F
D5 5%MEOT I /BE3g%® 1 B 2HH
oy 55 (—HEMATE=6g) 34 AH
IZERE L 7o

@ BEIFGE + REFGEDOWE A AHIRIIBY
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— T - G —
%2 JEOMIS X U B ERIEOUEE IS B AT 0 L

PN
Ve AR EHERCT B 7 3 JFREE M) W)+ 7 X BB
2 OR"  95% CI OR"  95% CI OR"  95% CI
RO A+ R 1.00 1.9 0.72-5.65  2.61 0.88-8.05  4.89 1.89-11.27
JE O Pk -+ AT 1.00 1.35 0.45-4.08  2.41 0.79-7.58  4.11 1.33-13.68

YPEIRZEE : AP & SRR D2 : 1=k, 0=2{bdH HWVILET
FOR= B4 v X, 95% CI=95% 5K H

(%) (%)
—FERR AT 4r s
p<0.001 F=4.253,p=0.007 F=§§i§tﬁf?ga
! S+ 7S R S P

p=0.005  >HTlF

EIBEORM

_olL -2+
SR+ puid: i TIJ/E HH MG +TC R TC 3=
W A
AR IPNiivids)
(%) (%)
15 ~—JERLI A s 4t 15-p=0.010 — SRR
F=3.811,p=0.012 F=4.923,p=0.003
W+ 7R S

M +TC>#H, TC

o
T

>EE p=0.020

O
w

l 0 =
d p=0.02 -5t
AH+TC LW TC 2
—1ot i AT
amr W 7i/R B B3 37AMOAHAILEDEOHEES L
TEIE ST AR OB LR O BN H e
ABAO (3c#k 12) & b 51H)
B2 37AAABEOROKEELEREIO
AR OEME (3B 11) & h )
% U o B ER R (FRT 13,90+ B + HREBE (HT713.25+1.35kg, iz
1.06 kg, %1% 14.19+1.33kg), HIEHF (H 13.59%1.53kg) » 3 W CTHE LN EBE
B 12.86+0.99 kg, Hf213.03+1.10kg), SR, YV TR T EEE OB R ok



EBNFRE D 7% b THRBFEICL o TH
AABZETRDIZ,

WE ST HEE L ERFEE (P 1.3l
0.24m/s, FE#1.50+0.23 m/s), HFEHE
(%A1 1.30+£0.18 m/s, #F{%1.36+0.18 m/
s), WEh+ FEEEE (FE1.27+0.25m/s,
E1£1.4320.29m/s) O3B THERZEMN
PEE I NI,

TR & BRI B R 713 EED + 5
e (BHAT1.15+0.27 Nm/kg, F1£1.23
+0.29 Nm/kg) DA TEELZBLIED S
7= (@2)",

CDEIBBE—EHOBRFHIEETHLH, T
CTEHLAWOWE, YLV ax=T7ToBHEsT
Hro DF N, FLaR=T L [HRES+1
TET! H2viE [HRED + STEERT] &
ERENTWVD, COEHRICEIHITEREE
2R Lize (TP + BRI ] S0 z01C
27 3 BT D AV IGEBNEIC X B fRE R
EA+5Thy, [ER+ 7 3/ EiT] oBfsiE
HIZE > THEHI LA (OR=4.89, 95% CI=
1.89-11.27) L, TR+ B RTHEHE] DL
#FiH 8+ 7 3 /BT 0] OoBeTRIETE)
2 (OR=4.11, 95% CI=1.33-13.68) #"#5F 5 =
EFRBEEL TV,
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WIEBA§ A HENE, MEHEE 28U LD
P IR TERLME 165 BE R RITo A
TH DI ASINE 165 L% EIEE T 4 IS,
EEFEE T Ao AR, BEEE NV F
i, TrovocA MEA4ZFERLT, THE®
M ECES R EREB2E, 1EH) 18
HMOMAE 3 HBEITo /e KRR, AT
¥ 540mg % 1 H 1 EHETAi5EE 37 AR
Tolze TOFER, FITHEER [EB+H T
] CEBE] TEELRMLESBE SRS, O
mAEE [ER+ 5 7% V8] CHEELR ERDHE
Fans (W)Y, LEnERL Y, sEBHEIC
RAFFHHEEMABIEICE o TH LR
T OEMREIGMFTE L EOMR B,

I. EBEE+ REFREORIDIRE

WENRED 5 WIEHIEREO R EZ BRI L
72HEBNL, AR DRESNTWADORERTH 5,
WERE + REREORMVBEE*BRH T 1720
12, AT 4SERISEHBEEZ TV, AAS
# 87.1% (135/155) & Je&im#E 83.2% (124/149)
DF—FEWHEL, HE LRI ERSRs
ENTWBRY, BH4ENOEILE RS &, &%
ARE IR AT 21.5% A, EsmiE
24.5% B4 (p=0.019), EDOFHARILMTAS
HT16.7% A, ESMBET20.4% KD (p=

FEmE

©6) Az
0

RoOmR s
® 4 4 EEFMMTOBARERI OB (S0 13) & &%)
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JE&m#E

9) v Az
0

—13.6
p=0.011

Az Sy

(%) p<0.001

0 T AL mE e mE
B 6 EHEOLE (8% | FHOKES)

(3Cwk 13) & D%

0.012) (M4), B{PEIIEIAASINET2.9%E
T, JEBIMEET 13.6%IET (p=0.011), ®H#k
FREIXAASINET6.8%IET, EEmEET
15.2%&F (p=0.029) (®5) &, fHAE, &7,
ATHREDFE 2L, MASIEIESME L i
Mland I LRSI,
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<<§,) T NBIH
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—15.2

p=0.029 |
RS T
B 5 4EBHUMTtofhRlboi: (S 13) & b

YN IR T ERE BT B D EL LRSI
T 5, 8% 1 EBOEEE (K6) 12, A
ZINHET 2008 4EFF 18.5%, 2012 4F 23.0% (P=
0.145) LHTEREMBBE s Ed o7z, —F,
IEZINE % 2008 4EBE 17.7%, 2012 4EEE 29.0% (p
<0.001) EHFHETEMITHEREICHMZ 5 Z L2
SN, ST ANOSIZEEETICESTH L Z L
PREDH LN, LA L, IADL B/ AN
EHESMBEDICEZTC LA SEAIEES
n, TAOERMSREEIALSN Lo,
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508. Intermittent claudication fSISREET

FRENAARORERIBBICHERI D5, 10~150FICHE I0mickE LiFa, £ER
5 (8 2EMBRCTERNTHI [RD2, 2, 2T OERTH o7, HREFTO K]
BEEID L B OIRERN, shl, EFINVTFOIORME, ELWERD & KELT

maH~Lo

Vascular intermittent claudication (IC) D# DI 1958 4EM Charcot JM D ¥ b DF TR
¢, 1931 ER L7 5 ¥ A ADWRE Bouley JF DEDHTH o /-l b4, FREKREEDIC I
1954 4E Verbiest H 258538 L 7= (JBJS36-B : 230)o ¥ D—AXAI %2 FFF neurogenic IC it 1964
|~ Evans JG #7725 DTH % (Br Med ] 2 985)

S EREESREEORER Lo TV A EL AR TEIE LV, [BEENT
Ehv] 2B EEIMRI, EZoTidvEvd, THROGEETOHEATRS CENFPIA,
BB RnI &35 %, Myogenic ICIZBZMiT L J,
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I AXRZTNDIT A

==
=]

BRGR OB BIIOFEZ D HVIZFITHREBOKT 2Ty va~r=72%)
CHRBLTFHT A0, SHRERETFOMT, WEANERE LTEEESR TV
FRGAEIT OBEE L FBERFER Y CSERPARTH S, W), HRICL D
AAREEBRIE LA, VLA T FHICIE, LEHMD 2 Vi3RI
ALY HHME) + RIS L BBENAVL VIR TH L LR LI

T 0o

BHGROBSCHEIHIOEZLD B VI
BEBREOERTEEHIN LY VIR TY
EFBT A0IE, sFEEFLBBREATFD
R ERTFZRWAEL, To#ECERE
W AN R ADPERTH S, TERT
LLTERBEATWALEDE, HHONREHRE
FHARTDHA.

R OAERZBET 2 FEE LTED)
DEID LN, T AEEHETD, EHERIC
I o> THRE® LF, B OBRRP AT HEL
DHEHREES { OBFERTERL TV 527,
—%, EEEOBR EAICEEHTEAERT
HHEDFWOLLZCHESNTSY. JiT
WETHERINTVARERIL, ¥ V237 H,
XH5Fy, ©¥3I D, -3 B, LR
FEREE, 7I/BAETHLHY, FTHLL
AT 3 EBRTCAE R T E IR R

o HEEEREERFER v v & —HIERT FIERIE

o [ FLIRZT, EHAA, FEMA,
HEMA

ThrLHEIN, WOPFEIoTWwA.
E B A

HEE OMR LA Am L Y2y
YAEMABEHNTH B &, %L OB TR
BRTWAS., BEECHTAELIRS V2
BB BB IC o WT, 49 S+ ARF
GO X Y BIFERIC LT, AABIC L1kg
(95%CI 0.9~1.2kg, p<0001) ¥WKRFpHEZ
BOTWAY, BHHEDOTEBHA EIcown
THRRZELWEX R &, EHIBEIZ 10
~2538, BHEETE 3 E, BB 1 RM 9 80%
DEDBERENE {, $HBRIF 9~178% & &
fETHB (F1)9.

DX, VYRS AEBIGRRO
B2 OTHIERICHENTH S L8 LT
Wwah. LAL, ERZEZFEDTWDHTH
TR THHBHEE, KROAATH B, O
TOHMVEE R 2 T IUET B EMA
WREILATZ L DHETHY, EEmERTH
DVIRAY Y ZABH L - Tidfio 5.,
BHOEEHRGHRHBLIZ WEOEETH




R ERHFCHYIEMEL VX4 BRHIC L3 TES MM GRS & hSE518)

Xk MERA T - W R £ SHEEAM, SRAE R GA) il 2

Charette et al, 1991 RCT, MR7EE %« T34 69 & 3 @, 65~75% 1AM 12 1RM 25H 28~115% §
fa#

Fiatarone et al, 1994 RCT, #—2>4 B 987 1R 3 [, 80% 1RM 10 1AM B#H 37~178% 1
& — L AFIE

Lexall ot al, 1995 RCT, Mugivef: B 70~77 1§ 3@, 85% 1RM 11 1RM Bfi%/ 163% t
g

Vincent et af, 2002 RCT, i&t&ﬁ{i Birea g FH#67.6 1 3 [E, 50% 1RM 24 1RM E#57 16% 1
femd, TiERE B2k ¥4 66.6 1 3 [, 80% 1RM 24 1RM 2f5H 20% 1

Bamman et al, 2003 RCT, fiti# B4 B8 6878 3 [E, 80% 1RM 25 1RM Bfffh 82% ¢

¥ 6628 3MH, 80%1RM 25 1AM Bf%77 58% 1

Brose et al, 2003 RCT, iig7ef: B4 By es 7 3[E, 80%1RM 14 1RM #5771 36% t
ang V708 3, 80% 1RM 14 1RM B 66% 1

Frontera et al, 2003 RCT, HulRAE T Ty 74 1 3 [, 85% 1RM 12 1AM Ef57 39% t
TERH RS 9% t

(1°6102)
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5. BRIGROBPLEIHGHOEZD S\
BEFREBOET & voRBEIT VT
ROTEERECHERE, SROEHEEEL,
BRERPHHOERDOAREER LSS, [
FOKE] FRVOP? IOV TOREN
PETHHI. —F, BHRE,SPHREOL
VAT v AEEC L DHRRRPH IO LAE
BERFLLTRIBRENZ97, 2006 £
Taaffe” iX, BICH N IRZTHEO-DIC
BPHBEOL YRS v AEBTH TR
BfCEBRLRELTVEDT, 5B—FD
WMEFLELEZS.

REMTA

By vy BIGROBERSTHY, &
BEDBDING ¥ AL o THRIZ—EICR
EPhTws. BRI L3FTSTILERD
BERET, 55 YN ROGERPEGEE
2 EEZ A, 5VIESRBREORE, &K
BROBTIC X o TREHRIIR4 ISR L
Twl. LdL, By 37 B0k RE
FTEPSEEIHT AN TCENRE, BR
HROBLEZWZ HAEHEAELEEZS.
parR=7HHER -4y MEHE S AT
LREFM L EEERAE, -3, €43
vD, Z45%, HLRRER, 7IR
ELTHAD.

iz, 73 BERFHARRHIICRIZ
FTHBIZOVWTRES L OMENHEENT
wa, BITh, o4 UH3B/% EThT
HYETI B 1Ig®k 16 AMBHEL, BIE
PitsE (LBM) i, HITHREOEILEH
PRI NEY, LBM 2 128 TL14E
036kg PEBELZEKE, THEHHIZ16AT
222+61% #iN, EBERTEEOEBELRE
¥BIELTWwA., —F Dillon bix, a4 v
2 186%, VI v& 155%RELTVSUE
7I/B75g% 1H2EHHATHHERZ 3 »
BHEHL:. ZOoBRICINE, TI/B

BIFESE-70% - 15

ML o CLBM IZETICHmM (Baf .
435+ 28kg, Hfk © 452% 3.0kg) L 724,
HHOELZR bW o7zt BEL T
B9, ThoOERLD, WEATIVBEE
I2XoT, BHHREDO LABHRIZ L OFET
BHDHHOD, HHOWERHREIZOWTIZL
FTLI—BET, FIRBLI-oTRELIER
2EELTWS, SH—RBOBRIESLELE
2B, ThoDEREEBEZ T, EBcT 3
JBBIEMADBEAAN L VPRB TR
A&, Drummond Hi33EH L TwaW,

HENTA

1. BB & RAKEMICLINTA

By & B[P EFH R OSARR A
NIRRT EELRRL DI, T0RMDE
DOREREMATRE 100 A% 4 B IZ4T, 20
R ERBRIC L E?, BEHFCHD
1130+ 8.0% ¥hn (GEEBEE 3.0 = 9.0% B,
p<0001), ZITHEE 118+38% ck#E (FkE
BHEF 1.0+ 38% 3, p=002), BB LA
7— 284+ 66% ML (GEEBIE 36+ 67%
M.k, p=001), KEEFFHEH 27+18% L&
(GERIE: 1.8£20% B4, p=011) Tho
. —F, GRGHOE{RLZHEHCHET
3t, HEOHREBOLNY, FHOF
RERohido (M1)2. ok,
B REE O B AR OSE I Eg RO
BERAAREYTH 2D, XEBHEOATIE
A THTHHERBLTVS., ¥XEFHEOY
BERBDoNbdh o BEIIERR S ORE
TREVPLELL. COFRTRME L%
i, fkE 240mL (JRAALD 60.0%, FRBS
230%, KE¥ Y37 H170%) #EA1H
BT 2B THo/. 23, BALYE
EROBHEEBFETIHREDA TR, EEY
BEOSHERPENORBEDRIZD LN,
ol. ZOBBR, TIARYTI I A
PERL-EERTOBENES Vb TH B



(2015,1)

¥ HEIHraRoTOEELER 91
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2. BEAEATFUICLBNA
ROFEBUL, FWATEHAE 72 R LOE#E
T OTANZ T BIC TN EESH 2 £/
L, BRGEORSD, HHoFER, HITHE
DIET, BMIOERME L OBEHEICH LTS
351 A (360%) # L aRoTEBELESE
L7z, YL aR=7EEE BIACT LR
ZTHEBHESMEROTR TS, 186
ABSMaHmLEL, 165 ABASBMTH o 72,
BINAELE 186 A% IEMEA T ARGV, £
BIER IR T2 VoA, BEEE, NV
Ffedg, 7oA M EARFRHLT,
TROGAMLICERS 2AELE2EH, 10
Wb 1O AE 3 » BRTo 7z, 3%
WL, KATFTF540megZ 1 H 158
T o4ENE 3 AMITo/. ZOSE, H17
BRI GEB)+ 275 V8, R of
B EPEEINZY, EOBEE %
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(E2)2. DrogRly, MEiEdsdciks
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ROFEE, KEHHIEEE 75 R Lok
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A, HHET, FTEREOETIC, BiEz
oS 572010 BMI A% v ¥ g ki
L7, COREREEREICEYT S
304 A (217%) EHAaN=TEERL, H
ABMBEZRELAEIA, A ABEEE 155
A, BH - BB 149ANTH o7, MAS
& 155 A% 5 > ¥ AqbERE (RCT) 1
XY IEBY 39 A, SEFE39A, EE)+HFE 3B A,
STHB 39 AT A, EEIERICIZE 2 E, 1
E %4720 60 SR O TR, TANYNEER
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B2 3»BROAAIL S ROMHMES S CEEHTEENE{LE

OFFFRILLE O™ & Y 851 )

(%)
4 -
~ LR 53 i AT
31 F=0.913, p=0.438
2 27
[))
1
: |
0
.—_1 -
"2 T T T 1
SEE+TC SE & TC BE
TAEG
(%)
15 4
—ICEE AT
F=4.923, p=0.003
& 101 TEIHTC B> 3%, TC B
- =0.020
B ] P
17
bt
)3
0 -l
—'5 T T T 1
FE+TC SE i TC HE
TAES T
TC=%h7% L HTR

(&% 050kg, 0.75kg, 100kg, 150kg M) % H
WL YA v AEE, 17 - o855 v AP
%34 BEIERK L. —7F, RIEMITH I,
T4 420%, Vv 140%, /51 ¥ 105%,
44y 105%, bLF=r105%, 7=
VTSV T70%, EH»55%MEDOT I
H3gkh 1 H2EERTHEE (1 HEMER
ft6g) #3» AlfTo7.

S ABIRIZ BT B OB LRI
(BiRT 1390 = 1.06kg, Ff% 1419+ 133kg),
SeERE (FIHT 1286 099kg, ik 1303+

1.10kg), M\ + S8R (FERT 13.25 + 1.35kg,
1% 1359+ 153kg) @ 3 BETH L & Wimas
BEXh, FLaRST7EREOSHRTE
BI DR 7% HFRIBEMINT L > TR BT RE
AR RB SNz (F3). WEHTEE
WMEE (3T 1.31 £ 0.24m/%, 3% 150+
0.23m/4%), HF|E (FHHT 1.30= 0.18m/H,
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