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ABSTRACT. Bruyere O, Wuidart M-A, Di Palma E, Goulay
, Ethgen O, Richy F, Reginster J-Y. Controlled whole body

ibration to decrease fall risk and improve health-related qual-
ty of life of nursing home residents. Arch Phys Med Rehabil
005;86:303-7.

Objective: To investigate the effects of whole body vibra-
ion in the elderly.

Design: Randomized controlled trial.
Setting: Nursing home.
Participants: Forty-two elderly volunteers.
Interventions: Six-week vibration intervention plus physi-

al therapy (PT) (n�22) or PT alone (n�20).
Main Outcome Measures: We assessed gait and body

alance using the Tinetti test (maximum scores of 12 for gait,
6 for body balance, 28 for global score), motor capacity using
he Timed Up & Go (TUG) test, and health-related quality of
ife (HRQOL) using the Medical Outcomes Study 36-Item
hort-Form Health Survey (SF-36).
Results: After 6 weeks, the vibration intervention group

mproved by a mean � standard deviation of 2.4�2.3 points on
he gait score compared with no score change in the control
roup (P�.001). The intervention group improved by 3.5�2.1
oints on the body balance score compared with a decrease of
.3�1.2 points in the control group (P�.001). TUG test time
ecreased by 11.0�8.6 seconds in the treated group compared
ith an increase of 2.6�8.8 seconds in the control group

P�.001). The intervention group had significantly greater
mprovements from baseline on 8 of 9 items on the SF-36
ompared with the control group.

Conclusions: Controlled whole body vibration can improve
lements of fall risk and HRQOL in elderly patients.

Key Words: Accidental falls; Elderly, Quality of life; Re-
abilitation; Vibration.
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N COMMUNITY-DWELLING elderly people, falls and
fall-related injuries appear to be independent determinants of

unctional decline.1 At least 30% of people over the age of 65
ears fall each year, and this proportion increases to 40% after
ge 75.2,3 Resulting functional limitations significantly predict
osts related to physician visits, hospitalizations, mortality, and
ursing home admissions.4 Falls, and even the fear of falling,
ould also affect health-related quality of life5,6 (HRQOL).
ecause muscle weakness and impaired balance are associated
ith an increased risk of falls in the elderly,2,3,7 an intervention

o prevent these conditions could potentially reduce the fre-
uency of falls.8

Controlled whole body vibration is a type of physical ther-
py (PT) thought to activate muscles via reflexes.9 Clinical
tudies suggest that controlled mechanical whole body vibra-
ion may improve muscular performance10-17 and body bal-
nce10 in young, healthy adults. In a 4-month randomized trial
f young, healthy, nonathletic adults, 4-minute whole body
ibration treatments transiently improved lower-extremity
uscle performance and body balance.10 In a randomized

ontrolled trial (RCT), a 10-day whole body vibration regimen
26Hz; amplitude, 10mm; 10min/d in 2-min intervals) signifi-
antly enhanced the explosive power of the lower extremities
height of jump, mechanical power of jump) in physically
ctive subjects.12 To our knowledge, only 1 study has exam-
ned the effects of controlled whole body vibration in elderly
eople. That study evaluated a 2-month vibration regimen
27Hz; amplitude, 7–14mm; 3�2min, 3 times/wk) for geriatric
atients; an 18% decrease in time to rise from a chair was
bserved in the vibration group compared with no change in
he controls.18 The study did not evaluate the effects of the
ibration regimen on specific risk factors for falls.
We performed a prospective RCT to determine whether

ontrolled whole body vibration and PT are more effective than
T alone in elderly nursing home residents. Our primary goal
as to assess the effect of treatment on muscular performance

nd body balance, which are known risk factors for falls in
lderly people. Our secondary goal was to investigate the
ffects of controlled whole body vibration exercises on
RQOL.

METHODS

articipants
Forty-two volunteer nursing home residents aged 63 to 98

ears (mean age, 81.9�6.9y) were recruited from a nursing
ome in Liège, Belgium. Residents were eligible for the study
f they were ambulatory and had no major cognitive disorders
hat would affect their ability to complete a questionnaire.
atients with a high risk of thromboembolism or a history of
ip or knee joint replacement were excluded. The patients were
andomized to receive the vibration intervention plus a stan-

ard PT regimen or PT alone (fig 1).
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ontrolled Whole Body Vibration Intervention
The treatment intervention consisted of 6 weeks of con-

rolled whole body vibration training. Subjects participated in
raining sessions 3 times a week; at each session, they stood on
 vertical vibrating platforma for 4 series of 1 minute of
ibration alternating with 90 seconds of rest. Vibration was set
t 10Hz for the first and third series, with a peak-to-peak
mplitude of 3mm. For the second and fourth series, vibration
as set at 26Hz with a peak-to-peak amplitude of 7mm. Blood
ressure and pulse were taken before the first series, immedi-
tely after the second and fourth series, and 2 minutes after the
ourth series in each session.

hysical Therapy
Both groups of patients received PT as maintenance therapy

onsisting of a standard exercise program (gait and balance
xercises, training in transfer skill, strengthening exercises with
esistive mobilization of the lower limbs). The PT was admin-
stered for 10 minutes, 3 times weekly during the 6-week study

Table 1: Baseline Characteristics of Nursing Home Resident

Characteristic

All Randomiz

Whole Body
Vibration Group

(n�22)
C

Age (y) 84.5�5.9
Women (%) 81
Medical conditions (% by self-report)

Osteoarthritis 72
Osteoporosis 31
History of cardiac diseases 27

SF-36 scores (/100)
Physical function 27.3�21.8
Social function 63.3�18.6
Role–physical 53.8�33.7
Role–emotional 45.0�34.6
Mental health 47.8�15.2
Vitality 39.3�16.2
Pain 56.3�16.1
General health 54.0�13.9
Health change 46.3�23.3

Tinetti test score
Balance (/14) 8.7�3.9
Gait (/16) 6.2�2.8
Total (/28) 14.9�6.1

Fig 1. Trial profile.
OTE. Values are mean � SD.

rch Phys Med Rehabil Vol 86, February 2005
eriod. To ensure consistency, only 1 physical therapist pro-
ided the exercise program.

ata Collection
Outcome measures were assessed at baseline and at 6 weeks

or all patients. The Tinetti test was used to assess balance and
ait abnormalities.19 This test consists of 16 items: 9 for body
alance and 7 for gait. The Tinetti test grades such features as
ait speed, stride, symmetry, and balance while standing, turn-
ng, and nudging and with eye closure. The score for each
xercise ranges from 0 to 1 or 0 to 2, with a lower score
ndicating poorer physical ability. The global score is the sum
f the body balance score and gait score. The maximum score
s 12 for gait, 16 for body balance, and 28 for the global score.

e assessed functional mobility using the Timed Up & Go
TUG) test,20 which is a modified version of the Get Up & Go
GUG) test.21 The patient is asked to rise from a standard
rmchair, walk to a marker 3m away, turn, walk back, and sit
own again. The score is the time in seconds to complete the
est. This test is brief and requires no special equipment or
raining. We measured quality of life (QOL) using the 9 sub-
cales of the Medical Outcome Study 36-Item Short-Form
ealth Survey (SF-36): physical function, social function,

ole–emotional, role–physical, mental health, vitality, pain,
eneral health, and health change. The SF-36 consists of 36
ultiple choice items in 8 health domains that describe the

verall HRQOL as reported by the subject.22 Four dimensions
efer to physical health and 4 dimensions to mental health. All
ubscales were scored using a Likert scale, with lower scores
epresenting a perception of poorer health, loss of function, and
resence of pain. The SF-36 has shown consistently high levels
f reliability (test-retest, internal consistency) and validity
content, concurrent, criterion, construct, predictive).23,24 It has
een widely applied and validated for measurement of health
utcomes in French-speaking respondents.25

domized to Whole Body Vibration Plus PT Versus PT Only

ients Patients Assessed for 6 Weeks

l Group
20) P

Whole Body
Vibration Group

(n�16)
Control Group

(n�20) P

6.9 .03 83.6�4.8 78.9�6.9 .08
5 .22 92 65 .06

0 .38 64 60 .80
0 .89 29 30 .93
5 .59 21 35 .39

30.8 .92 21.3�16.0 30.8�30.8 .67
22.8 .82 68.9�22.0 66.5�22.8 .79
34.6 .99 60.4�31.0 53.9�34.6 .59
42.1 .65 55.6�35.8 50.9�42.1 .79
24.1 .70 48.3�16.7 47.4�24.1 .73
26.4 .82 37.1�16.2 40.0�26.4 .99
31.6 .31 58.5�13.5 50.1�31.6 .24
25.7 .78 54.2�8.5 56.3�25.7 .77
17.3 .51 43.8�15.5 39.5�17.3 .73

3.5 .22 8.6�3.6 10.3�3.5 .29
3.2 .14 6.1�2.5 7.8�3.2 .13
6.2 .16 14.6�5.2 18.0�6.2 .15
s Ran

ed Pat

ontro
(n�

78.9�

6

6
3
3

30.8�

66.5�

53.9�

50.9�

47.4�

40.0�

50.1�

56.3�

39.5�

10.3�

7.8�

18.0�

TUG test score (s) 36.1�16.2 31.3�29.9 .04 36.4�16.3 31.3�29.9 .04
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tatistical Analysis
Quantitative variables were expressed as mean � standard

eviation (SD), and qualitative variables were reported as ab-
olute or relative frequencies. Differences in baseline charac-
eristics between the 2 groups were assessed using the Mann-

hitney U test or Pearson chi-square test when appropriate.
hanges in scores for balance, gait, motor capacity, or HRQOL
fter 6 weeks of treatment were assessed using the Mann-

hitney U test. Both intention-to-treat (ITT) and per-protocol
nalyses were performed. For the ITT analysis, patients who
ropped out of the study were invited to receive an evaluation
t 6 weeks. If they refused, we used their last available data for
he analysis. All analyses were performed with the Statistica,
ersion 6.0 software.b Results were considered statistically
ignificant when 2-tailed P values were less than .05.

RESULTS
Of the 42 study participants, 22 patients were randomized to

he vibration group and 20 to the control group. Baseline
haracteristics of the 2 groups are summarized in table 1. In the
TT analysis, the treatment group was older than the control
roup (mean, 84.5y vs 78.9y; P�.03) and had a higher mean
aseline TUG test time (36.1s vs 31.3s, P�.04); all other
aseline measures were equal in the 2 groups. In the treatment
roup, 16 (72.7%) completed the final analysis at 6 weeks, but
0 were included in the ITT analysis. In the control group, all
he patients completed the 6-week analysis.

After 6 weeks of treatment (18 sessions), with an ITT
nalysis, the vibration intervention group showed significantly
reater improvement compared with controls on 8 of 9 items
rom the SF-36 (table 2). Improvement in the gait quality as
ssessed by the Tinetti test was also observed in the treatment
roup (score increase, 2.4�2.3) compared with no change in
he control group (P�.001). Body balance score improved by
.5�2.1 points in the vibration group compared with a
.3�1.2–point decline in the control group (P�.001). The
lobal score of the Tinetti test increased by 5.6�3.7 points in
he treatment group compared with a decrease of 0.3�1.3
oints in the control group (P�.001) (fig 2). Also at 6 weeks,
he treatment group showed a decrease of 11.0�8.6 seconds in
heir time to perform the GUG test, compared with an increase
f 2.6�8.8 seconds in the control group (P�.001) (fig 3).

In the per-protocol analysis, 8 of 9 items from the SF-36

Table 2: Change in SF-36 Scores After 6 Weeks in the Whole
Body Vibration Group and Control Group (ITT analysis)

SF-36 Scores

Whole Body
Vibration Group

(n�22)
Control Group

(n�20) P

Mean increase in SF-36
scores (/100)

Physical function 18.5 � 13.9 2.4�11.6 �.001
Social function 19.9�17.6 –2.6�17.5 �.001
Role–physical 36.3�30.9 –5.2�29.6 �.001
Role–emotional 31.7�38.2 1.7�34.2 .02
Mental health 10.1�17.1 –2.5�17.8 .03
Vitality 15.0�15.7 –0.8�12.5 .003
Pain 15.2�22.5 –3.6�9.9 .001
General health 11.3�14.3 –8.7�16.8 �.001
Health change 7.5�25.7 0.0�11.8 .24

OTE. Values are mean � SD.
howed statistically improvement in the vibration group com-
F
b

ared with the control group. In the vibration group, gait score
mproved by 2.9 points (P�.001), body balance score by 4.5
oints (P�.001), and total Tinetti score by 7.4 points
P�.001). At 6 weeks, the time to perform the TUG test was
3.8 seconds faster in the intervention group compared with
ontrols (P�.001).

No serious adverse events (AEs) were observed. Two pa-
ients dropped out of the study because of AEs (transient minor
ingling of the lower limbs). Changes in blood pressure and
eart beat during the sessions were clinically insignificant.
ean pulse was 69 beats/min and mean blood pressure was

35/76mmHg before training. The maximum changes recorded
uring training were an increase in pulse to 73 beats/min and a
ecrease in blood pressure to 129/73mmHg.

DISCUSSION
Our study is the first to suggest that a controlled whole body

ibration intervention can improve gait, body balance, motor
apacity, and self-rated HRQOL in elderly nursing home res-
dents. Controlled whole body vibration improved our partici-
ants’ muscle strength and balance, which are known risk
actors for falls.2,3,7 At baseline, the intervention group had a
ean Tinetti global score of 14.9/28, which was below the

hreshold (19/28) previously associated with an increased risk
f falls.26 After 18 sessions of whole body vibration, this group
lightly surpassed this threshold (mean score increased to 20.5/
8). The vast majority of falls are multifactorial, with predis-
osing long-term and short-term physiologic factors and envi-
onmental precipitants.8 Our intervention addresses an
mportant component of this complex of factors.

ig 2. Change in Tinetti global scores in patients assigned to con-
rolled whole body treatment plus PT versus PT only.
ig 3. TUG test results in patients assigned to controlled whole
ody treatment plus PT versus PT only.

Arch Phys Med Rehabil Vol 86, February 2005
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The benefits of controlled vibrations could be explained in
art by the effects on muscular performance. Most trials of
ontrolled whole body vibration and muscular performance
ave been conducted in young adults. In 1999, Bosco et al14

howed that a single vibration training (26Hz; amplitude,
0mm; for 10min in 60-s intervals) resulted in a significant,
hough temporary, increase in muscle strength in the lower
xtremities of female volleyball players. Similar increases in
aximal and explosive arm and leg strength have been

hown in most,10,13,15-17 but not all27 studies. Long-term
ffects of vibration-loading on muscles have also been
hown. Increases in jump height and isometric extension
trength of lower extremities have been reported in some
rials.11,28 In the elderly population, an 18% decrease in the
ime to rise from a chair was observed in the vibration group
ompared with stable values in the control group.18 Al-
hough we did not directly assess muscular performance in
he present study, we used the TUG test, which could be
onsidered a surrogate assessment of muscle function. Our
esults showed significant reduction in the time to perform
he TUG test. An increase in body balance could also
xplain the improvement in this test result. Torvinen et al10

reviously reported a 15.7% improvement in body balance,
ssessed by a stability platform, after a single 4-minute
ibration in young, healthy subjects.
Our study also showed that an intervention using a con-

rolled whole body vibration could substantially improve self-
ated global health in elderly patients. The SF-36 has emerged
ince the early 1990s as a widely accepted, valid, and reliable
ool to assess HRQOL.22 Nearly all items in this instrument
mproved with the vibration intervention; notably, the physical
unction measure correlated well with the TUG test. Only the
ealth change item on the SF-36 did not show a change from
aseline in the treatment group. This is understandable because
his question compares current health with health status 1 year
efore.
After randomization and before intervention, age and the

UG test differed between the 2 groups. Patients with
reater age have been reported to experience a more rapid
ecrease in their QOL.29 Despite their older age, members of
he treatment group showed substantially greater improve-
ents compared with controls. Controlled whole body vi-

ration appeared to be safe and was well tolerated by the
lderly study participants.

CONCLUSIONS
Short training sessions using controlled whole body vi-

ration 3 times a week for 6 weeks improved gait, body
alance, motor capacity, and self-reported QOL in elderly
ursing home residents. Larger studies with longer fol-
ow-up are needed to assess the lasting impact of these
enefits.
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