Research review

Whole body
vibration, part two:

what's the most
effective protocol!
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Discover what the scientific
literature shows about the
effectiveness of different
whole-body vibration
platforms and protocols on
specific physical performance
measures for aging well

by Joseph Signorile, PhD

This is the second installment of a 2-part
article about whole body vibration in this
year’s Journal on Active Aging®. Part one,
published in the September/October is-
sue, examined findings related to physical
performance factors that affect successful
aging. In this issue, the author reviews
findings related to various protocols.

For any exercise device or intervention
to be effective, it must be used correctly.
This may seem a simple concept, but its
application can be difficult. It may also
take years to develop all the questions
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concerning the most effective proto-
cols. Given the number of whole body
vibration (WBV) devices, the available
settings on each device, and the number
of different exercises and patterns of
training that you can use with WBYV, the
question should not be, What is the best
protocol? Rather, we should be asking,
What is the best protocol to improve a
given parameter—strength, power, bal-
ance, etc.—in older adults and on what
type of machine? (To learn more about
whole body vibration itself and its im-
pact on physical performance factors,
see the articles noted in the “Resources”
sidebar on page 71.)

In addition, traditional training tech-
niques may be more effective in address-
ing some performance parameters, while
WBY training may be more effective in
improving others. An example is seen

in the work of Raimundo, Gusi and

Continued on page 68
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Figure 7. Improvements in power with a single bout of WBV showing the link be-
tween higher frequencies and higher displacements and lower frequencies and lower
displacements. After data from Adams, J. B., Edwards, D., Serravite, D. H., et al. Op-
timal frequency, displacement, duration and recovery patterns to maximize power
output following acute whole body vibration. Journal of Strength and Conditioning

Research, 23(1), 237-245, 2009.

Tomas-Caru.?? In 2009, these researchers
reported greater improvements in 4-m
maximum walking speed and chair rise
testing among participants as a result

of 60 minutes of walking at 70-75%
HRmax (maximum heart rate), while
centrally pivoting WBV (one-minute

1:1 work:recovery; 10-15 minutes) pro-
duced greater increases in power as mea-
sured by vertical jump. (Refer to the box
on page 69 for a list of the three kinds of
whole body vibration machines and the
vibrations they provide.)

Trans and colleagues reported similar
“split results” when examining the im-
pact of a stable WBV platform and a
uniquely designed platform (featuring a
balance board with a built-in vibratory
system) on knee strength and proprio-
ception in women ages 60-70 years with
knee osteoporosis. The same training
protocols were used on both platforms,

applying static lower-body exercise that
progressed from six 30-second repeti-
tions at 25 Hz to nine 70-second repeti-
tions at 30 Hz. The work:recovery ratios
for all training were 1:1. Training on

the stable platform increased muscle
strength, the researchers reported, while
the balance board platform increased
proprioception (the ability to sense the
body’s position in space).®®

So let’s look at what the scientific litera-
ture tells us so far about the effective-
ness of different platforms and proto-
cols on specific physical performance
measures.

Strength and power

Power is not only one of the most im-
portant factors dictating success in
most sports, but also arguably the most
important neuromuscular determinant
of independence and falls prevention
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in older adults. Two studies from our
laboratory at the University of Miami
have examined the most effective pro-
tocol for improving power after a single
bout of isometric squatting.'>"> Both
studies used a triplanar WBV device. In
the first, Bedient and her research group
determined that a frequency of 30 Hz
was most effective at improving power
regardless of the amplitude setting.
(Amplitude, within the WBV context,
refers to how far the platform moves in a
specific direction.) The results from Ad-
ams and her group supported the use of
low frequencies (30-35 Hz) during low
amplitude (2—4 mm) training, but sug-
gested that 50 Hz may be more effective
during high amplitude (4-6 mm) train-
ing (see Figure 7 on this page).

Lamont et al. produced study results
that support those of Adams. These
indicated that triplanar WBV applied
intermittently using 50 Hz at a displace-
ment of 4-6 mm produced higher verti-
cal jump performance than any other
frequency at this displacement level.*
In contrast, a similar study performed
recently by Armstrong, Grinnell and
Warren found no significant differences
in vertical jump performance across the
entire spectrum of frequency/displace-
ment combinations on the same tripla-
nar WBV platform.%

An examination of the effects of eigh-
teen 20-minute sessions of vertical WBV
training over a 6-week period showed
that high-frequency/high-displacement
(50 Hz, 4 mm) training led to greater
improvements in power and selected
strength measures than low-frequency/
low-displacement (30 Hz, 2 mm) or
nonvibratory training.* Using isometric
squats on a vertically oscillating plat-
form, Turner and his colleagues'* also
found the greatest improvements in
vertical jump with high-frequency/high-
displacement (40 Hz, 8 mm) training.

Furness and Maschette* examined the
impact of WBYV training frequency
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Figure 8. Changes in bone mass due to the number of loading cycles. Note the pla-
teau in the rate of improvement when loading cycles exceed 40 cycles per day. After
Burr, D. B., Robling, A. G., & Turner, C. H. Effects of biomechanical stress on bones

in animals. Bone, 30(5), 781-786, 2002.

(number of sessions per week) on neu-
romuscular performance in a sample

of community-dwelling older adults,
average age approximately 72 years. The
researchers found that during a 6-week
training protocol on a centrally pivoting
WBYV device (progressing from 15 to 25
Hz at a reported displacement of 0.05
mm), 2-3 sessions per week were more
effective than one. They also discovered
that WBYV training was more effective
than the same training without WBV.

Overall, the results indicate that pro-
gressive protocols that eventually result
in a high-frequency, high-displacement
overload appear to be the most effective
method of increasing strength and pow-
er. The effectiveness of low-frequency,
low-displacement training, however,
argues in favor of using a progressive
protocol that gradually increases fre-

quency and displacements across a
training period, and incorporating these
protocols into the recovery phase of
periodized training programs. (Such
programs alternate work and recovery
periods in the training cycle.) Addition-
ally, the most effective protocols appear
to use work cycles that range between 30
and 60 seconds, have a similar recovery
cycle length, and incorporate multiple
sessions per week lasting 30 minutes to
one hour including warm-up.

Balance

Controlled studies have found improve-
ments in balance, another key perfor-
mance factor, using vertical, centrally
pivoting and triplanar plates. The stud-
ies producing positive results on vertical
displacement plates typically incorpo-
rated frequencies between 12.5 and 26

Hz with a 5-8 mm displacement.?>*

Three types of whole body
vibration machines

Vertical displacement machines:
up and down movement

Triplanar machines: up and down,
forward and back, and side-to-side
movement

Centrally pivoting machines: see-
saw, or teeter-totter, stimulus

These protocols also used 6 sets of 45-80
seconds with a 1:1 work:recovery ratio.
When WBYV was provided on a centrally
pivoting plate, successful interventions
used frequencies from 10 to 26 Hz with
displacements ranging 2—-3 mm.** The
duration of exposure on the plates typi-
cally lasted 2—4 minutes and the training
frequency was one to 3 days per week.
Finally, those studies showing positive
impacts with triplanar WBV used quite
consistent protocols.****! Frequencies
ranged 30-40 Hz and amplitudes nor-
mally progressed from 2 to 5 mm. Pro-
tocols employed one to 3 repetitions of 8
lower-body exercises lasting 30-60 sec-
onds with equivalent recovery periods,
although recoveries were reduced in 2 of
the studies as participants progressed.
Training occurred 2-3 times per week.

Bone density

Part one of this article, published in the
last Journal on Active Aging®, presented
a good deal of research supporting the
positive impact of WBV on bone min-
eral content and bone mineral density
(BMD), but what is the most effective
WBYV intervention? Von Stengel and
colleagues®” examined the comparative
effects over 12 months of three 15-min-
ute WBYV training sessions per week

on BMD in postmenopausal women,
average age approximately 68 years.
The training consisted of 5 static and

Continued on page 70
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dynamic lower-body exercises, including
squats, heel raise, leg abduction and hip
flexion. Participants trained on a verti-
cal plate that vibrated at 35 Hz with a
1.7 mm peak-to-peak displacement, as
well as on a centrally pivoting plate that
oscillated at 12.5 Hz with a 12 mm dis-
placement at the most distant position
from the axis of rotation. Both groups
showed significant increases in BMD in
the lumbar spine (lower back) and femo-
ral neck (connecting thigh to hip), while
a group that performed light exercise
showed a loss and no change, respec-
tively. For the femoral neck, the relative
BMD gain was more pronounced for

the vertical displacement versus the
centrally pivoting platform. In addition,
multiple shorter-duration sessions ap-
peared more effective than longer ses-
sions since bone desensitizes to overload
by approximately 40 cycles (see Figure 8
on page 69).

Cardiovascular fitness

The impact of WBV on cardiovascular
fitness is still largely unexplored, as
shown in the first installment of this
article. The only study to examine the
effects of WBYV on this performance
factor produced positive results using

a progressive training program. This
program increased the duration of each
exercise from 30 to 60 seconds, the fre-
quency from 30 to 40 Hz, and the ampli-
tude from 2-3 to 4-6 mm on a triplanar
platform. Additionally, recovery times
between exercises were progressively
dropped from 60 through 15 seconds,
while dynamic and static exercises were
incorporated.’

Body composition

What about the impact of WBV on
body composition? Although stud-

ies have shown that WBV can increase
oxygen consumption and caloric out-
put when added to an existing exercise
program,?**”* only one training study
demonstrated declines in percent body
fat.?” For this study, Fjeldstad and col-
leagues used progressive triplanar WBV

Continued from page 69
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Figure 9. Oxygen uptake with and without WBYV. Highest values were elicited dur-

ing WBYV squatting with 40% BW external loading. Data from Rittweger, J., Schiessl,
H., & Felsenberg, D. Oxygen uptake during whole body vibration exercise: compari-
son with squatting as a slow voluntary movement. European Journal of Applied Physi-

ology, 86(2), 169-173, 2001.

training, beginning at one set at 3 mm
for 15 seconds (30 Hz) and increasing
to 2 sets at 3 mm for 30 seconds (40
Hz). A 15-second recovery was provided
between sets. Exercises included static
shoulder presses, wrist curls and dynam-
ic body-weight squats.

To maximize results, it appears that
WBYV can be coupled with added resis-
tance to further increase caloric output.
In 2 separate studies, Rittweger et al.*”*®
demonstrated that during active squat-
ting on a centrally pivoting platform (26
Hz, 7.5 mm), loading the individual at
40% of lean body mass—or, alternative-
ly, with 40% body weight for men and
35% for women—significantly increased
the metabolic cost of WBYV exercise over
an unloaded condition (see Figure 9 on
this page). Similar positive impacts of
WBYV on energy expenditure were re-
ported during dynamic squatting using 5
sets at I0RM (approximately 77% 1RM,
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or repetition maximum) on a vertical
force plate at 30 Hz and 4 mm displace-
ment. % Increasing squatting speed from
4 or 6 seconds per cycle to 2 seconds per
cycle also appears to significantly elevate
energy expenditure during WBV on a
vertical plate (30 Hz, 4 mm).>® Finally,
much greater increases in oxygen con-
sumption are produced by applying the
external loads at shoulder, rather than
waist, level.?>*

Conclusions

As you can see by reading through this
article, there are a number of factors to
consider when you attempt to answer
the question, What’s the best WBV
training protocol? Some general recom-
mendations, however, do appear to be
appropriate across all vibratory plates
and goals. These include:

1. Multiple sets appear more effective
than single sets.
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the mechanism, feature lower fre-
quencies and higher displacements.

. Balance training appears better ad-

dressed using lower frequencies than
strength or power training.

. Balance may also be better addressed

using somewhat longer exposure
times (45-80 seconds).

. In contrast to balance, bone den-

sity appears better addressed using
shorter, multiple cycles (15-minute
sessions; approximately 40 cycles)
to retain sensitivity to the vibratory
stimulus.

. Multidirectional stimuli should also

be emphasized when training bone
density.

. For body composition, caloric output

is increased most effectively by using
external loading, progressing if pos-
sible to approximately 30-40% body
weight at the shoulder area. In a pilot
study from our laboratory, however,
we found 20% of body weight equally
effective and possibly safer for older
clients.

. Cardiovascular improvements are

best addressed using intervals, which

Medical Center Geriatrics Research Cen-
ter. Signorile has been involved in research
using exercise to address independence and
falls prevention for over 15 years. He has
more than 50 refereed manuscripts, and
175 national and international scientific
and 200 industry presentations. Signorile
is also the author of the recently published
book Bending the Aging Curve: The
Complete Exercise Guide for Older
Adults, available from Human Kinetics,
www.humankinetics.com.

References

1. Bautmans, I, et al. (2005). The feasibility
of whole body vibration in institutionalised
elderly persons and its influence on
muscle performance, balance and
mobility: a randomised controlled trial
[ISRCTN62535013]. BMC Geriatrics, S, 17.

2. Bemben, D. A, et al. (2010). Effects of
combined whole body vibration and
resistance training on muscular strength and
bone metabolism in postmenopausal women.
Bone, 47(3), 650-656.

3. Bogaerts, A. C,, et al. (2009). Effects of whole
body vibration training on cardiorespiratory
fitness and muscle strength in older

individuals (a 1-year randomised controlled

manipulate speed of movement, and crial). dge and Ageing, 38(4), 448-454.

work:recovery duty cycles.

2. Durations of 30-60 seconds appear 4. Furness, T. P., & Maschette, W. E. (2009).

Influence of whole body vibration platform
frequency on neuromuscular performance
of community-dwelling older adults. Journal
of Strength and Conditioning Research, 23(5),
1508-1513.

While the recommendations and con-
clusions above represent our best infor-
mation to date, scientists and clinicians
should continue to explore the most
effective methods to target specific goals
using different machines. Remember, we
have been incorporating modalities such
as resistance training and cardiovascular
training arguably for centuries, yet we
continue to increase our knowledge on
the most effective use of these train-

ing tools. Whole body vibration is one
of the more recent tools added to our
“training toolbox.” Our understanding
of its optimal utilization will also con- 7.
tinue to increase for years to come.2

most effective on vertical and tripla-
nar plates, while somewhat longer
durations (one to 4 minutes) are more
frequently used on centrally pivoting
plates.

3. Al:1 WOI‘k:I'CCOVCI'y duty CYCIC ap- 5. Machado, A., etal. (2010). Whole body
vibration training increases muscle strength
and mass in older women: a randomized-
controlled trial. Scandinavian Journal of

Medicine and Science in Sports, 20(2), 200-207.

pears most effective.
4. Multiple sessions (3—4 per week)
are more effective than single

sessions.

6. Mikhael, M., et al. (2010). Effect of standing
posture during whole body vibration training
on muscle morphology and function in older
adults: a randomised controlled trial. BMC
Geriatrics, 10, 74.

5. Just as with any training, intensity
(frequency and displacement) and
duration should gradually increase
across the training period.

Abercromby, A. F., et al. (2007). Vibration
exposure and biodynamic responses during
whole body vibration training. Medicine
and Science in Sports and Exercise, 39(10),

As to differences among protocols de-
pending on machines and goals, I offer

the following conclusions: Joseph Signorile, PhD, is a professor of

: ) J 1794-1800.
exercise physiology at the University of
1. Centrally pivoting platforms, as Miami, Florida, and a research specialist )
would be expected by the nature of at the Miami Veterans Administration Continued on page 72

The Journal on Active Aging November/December 201 | wwwi.icaa.cc 71



Whole body vibration, part two: what's the most
effective protoCol? cmimedson page 71

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pollock, R. D, et al. (2010). Muscle activity
and acceleration during whole body vibration:
effect of frequency and amplitude. Clinical
Biomechanics (Bristol, Avon), 25(8), 840—846.

Bonnefoy, M., et al. (2007). Muscle power of
lower extremities in relation to functional
ability and nutritional status in very elderly
people. Journal of Nutrition, Health and Aging,
11(3),223-228.

Skelton, D. A., et al. (2002). Explosive power
and asymmetry in leg muscle function in
frequent fallers and non-fallers aged over 65.
Age and Ageing, 31(2), 119-125.

Whipple, R. H., et al. (1987). The relationship
of knee and ankle weakness to falls in nursing
home residents: an isokinetic study. Journal of
the American Geriatrics Society, 35(1), 13-20.

Adams, J. B, et al. (2009). Optimal frequency,
displacement, duration, and recovery patterns
to maximize power output following acute
whole body vibration. Journal of Strength and
Conditioning Research, 23(1), 237-245.

Bedient, A. M., et al. (2009). Displacement
and frequency for maximizing power output
resulting from a bout of whole body vibration.
Journal of Strength and Conditioning Research,
23(6), 1683-1687.

Turner, A. P, et al. (2011). The acute effect of
different frequencies of whole body vibration
on countermovement jump performance.
Journal of Strength and Conditioning Research,
25(6), 1592-1597.

Wyon, M., et al. (2010). Whole body vibration
training increases vertical jump heightin a
dance population. Journal of Strength and
Conditioning Research, 24(3), 866—-870.

Bosco, C., et al. (1999). Influence of vibration
on mechanical power and electromyogram
activity in human arm flexor muscles.
European Journal of Applied Physiology, 79(4),
306-311.

Bosco, C., et al. (2000). Hormonal responses
to whole-body vibration in men. European
Journal of Applied Physiology, 81(6), 449-454.

Carlucci, F., et al. (2010). Does whole body
vibration training have acute residual effects
on postural control ability of elderly women?
Journal of Strength and Conditioning Research,
24(12), 3363-3368.

Bruyere, O., et al. (2005). Controlled whole
body vibration to decrease fall risk and
improve health-related quality of life of
nursing home residents. Archives of Physical
Medicine and Rehabilitation, 86(2), 303-307.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Bogaerts, A., et al. (2011). Changes in balance,
functional performance and fall risk following
whole body vibration training and vitamin D
supplementation in institutionalized elderly
women. A 6 month randomized controlled
trial. Gait and Posture, 33(3), 466-472.

Verschueren, S. M., et al. (2011). The effects of
whole body vibration training and vitamin D
supplementation on muscle strength, muscle
mass and bone density in institutionalised
elderly women: A 6-month randomised
controlled trial. Journal of Bone and Mineral
Research, 26(1), 42-49.

Rees, S. S., et al. (2009). Effects of whole body
vibration on postural steadiness in an older
population. Journal of Science and Medicine in
Sport, 12(4), 440—444.

Beck, B. R., & Norling, T. L. (2010). The
effect of 8 mos of twice-weekly low- or higher
intensity whole body vibration on risk factors
for postmenopausal hip fracture. American
Journal of Physical Medicine and Rehabilitation,
89(12), 997-1009.

Gusi, N,, et al. (2006). Low-frequency vibratory
exercise reduces the risk of bone fracture more
than walking: a randomized controlled trial.
BMC Musculoskeletal Disorders, 7, 92.

Slatkovska, L., et al. (2010). Effect of whole
body vibration on BMD: a systematic review
and meta-analysis. Osteoporosis International,
21(12), 1969-1980.

Da Silva, M. E,, et al. (2007). Influence of
vibration training on energy expenditure in
active men. Journal of Strength and Conditioning
Research, 21(2), 470-475.

Rittweger, J., et al. (2002). Oxygen uptake in
whole body vibration exercise: Influence of
vibration frequency, amplitude, and external
load. International Journal of Sports Medicine,
23(6), 428-432.

Rittweger, J., et al. (2001). Oxygen uptake
during whole body vibration exercise:
comparison with squatting as a slow voluntary
movement. European Journal of Applied
Physiology, 86(2), 169-173.

Fjeldstad, C., et al. (2009). Whole body
vibration augments resistance training effects
on body composition in postmenopausal
women. Maturitas, 63(1), 79-83.

Edge, J., et al. (2009). The effects of acute
whole body vibration as a recovery modality
following high intensity interval training

in well-trained middle-aged runners.
European Journal of Applied Physiology, 105(3),
421-428.

72 The Journal on Active Aging November/December 201 | www.icaa.cc

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Arias, P, et al. (2009). Effect of whole body
vibration in Parkinson’s disease: A controlled
study. Movement Disorders, 24(6), 891-898.

Ebersbach, G., et al. (2008). Whole body
vibration versus conventional physiotherapy
to improve balance and gait in Parkinson’s
disease. Archives of Physical Medicine and
Rehabilitation, 89(3), 399-403.

Haas, C. T., et al. (2006). The effects of random
whole body vibration on motor symptoms

in Parkinson’s disease. NeuroRehabilitation,
21(1), 29-36.

Turbanski, S., et al. (2005). Effects of random
whole body vibration on postural control

in Parkinson’s disease. Research in Sports
Medicine, 13(3), 243-256.

Lau, R. W, et al. (2011). Effects of whole body
vibration on sensorimotor performance in
people with Parkinson’s disease: A systematic
review. Physical Therapy, 91(2), 198-209.

Merkert, J., et al. (2011). Combined whole
body vibration and balance training using
Vibrosphere. Zeitschrift fiir Gerontologie und
Geriatrie, E-pub, doi: 10.1007/s00391-011-
0170-9.

Broekmans, T, et al. (2010). Exploring

the effects of a 20-week whole body
vibration training programme on leg muscle
performance and function in persons with
multiple sclerosis. Journal of Rehabilitation
Medicine, 42(9), 866—872.

Brogardh, C., et al. (2010). No effects of whole
body vibration training on muscle strength
and gait performance in persons with late
effects of polio: a pilot study. Archives of
Physical Medicine and Rehabilitation, 91(9),
1474-1477.

Gusi, N, et al. (2010). Tilt vibratory exercise
and the dynamic balance in fibromyalgia: A
randomized controlled trial. Arthritis Care
and Research, 62(8), 1072-1078.

Merriman, H., & Jackson, K. (2009). The
effects of whole body vibration training in
aging adults: a systematic review. Journal of
Geriatric Physical Therapy, 32(3), 134—-145.

Totosy de Zepetnek, J. O., et al. (2009). Whole
body vibration as potential intervention

for people with low bone mineral density

and osteoporosis: A review. Journal of
Rehabilitation Research and Development,
46(4), 529-542.

Raimundo, A. M., et al. (2009). Fitness
efficacy of vibratory exercise compared to



43,

44,

45.

46.

walking in postmenopausal women. European
Journal of Applied Physiology, 106(5), 741-748.

Trans, T., et al. (2009). Effect of whole
body vibration exercise on muscle strength
and proprioception in females with knee
osteoarthritis. The Knee, 16(4), 256-261.

Lamont, H. S., et al. (2010). The acute effect
of whole body low-frequency vibration on
countermovement vertical jump performance
in college-aged men. Journal of Strength and
Conditioning Research, 24(12), 3433-3442.

Armstrong, W. J., et al. (2010). The acute
effect of whole body vibration on the
vertical jump height. Journal of Strength and
Conditioning Research, 24(10), 2835-2839.

Petit, J., et al. (1999). Testing the classifica-
tion of static gamma axons using different
patterns of random stimulation. Journal of
Neurophysiology, 81(6), 2823-2832.

47.

48.

49.

50.

Kawanabe, K., et al. (2007). Effect of

whole body vibration exercise and muscle
strengthening, balance, and walking exercises
on walking ability in the elderly. Keio Journal
of Medicine, 56(1), 28-33.

Cheung, W., et al. (2007). High-frequency
whole body vibration improves balancing
ability in elderly women. Archives of Physical
Medicine and Rehabilitation, 88(7), 852-857.

Bautmans, I, et al. (2005). The feasibility
of whole body vibration in institutionalised
elderly persons and its influence on

muscle performance, balance and

mobility: a randomised controlled trial
[ISRCTN62535013]). BMC Geriatrics, 5, 17.

Bogaerts, A., et al. (2007). Effects of whole
body vibration training on postural control
in older individuals: a 1 year randomized
controlled trial. Gait and Posture, 26(2),
309-316.

51.

52.

53.

54.

Verschueren, S., et al. (2004). Effect of
6-month whole body vibration training on hip
density, muscle strength, and postural control
in postmenopausal women: a randomized
controlled pilot study. Journal of Bone and
Mineral Research, 19(3), 352—359.

Von Stengel, S., et al. (2011). Effects of whole
body vibration training on different devices
on bone mineral density. Medicine and Science
in Sports and Exercise, 43(6), 1071-1079.

Garatachea, N,, et al. (2007). The effects

of movement velocity during squatting on
energy expenditure and substrate utilization
in whole body vibration. Journal of Strength
and Conditioning Research, 21(2), 594-598.

Maikala, R. V., et al. (2006). Acute
physiological responses in healthy men during
whole body vibration. International Archives of
Occupational and Environmental Health, 79(2),

103-114.

Share your expertise and gain knowledge on

This new online service focuses on the health and well-being of adults over 50 and the organizations that cater to this
age group. With ICAA-TV, you will gain access to streaming video interviews with experts, and news from
industry suppliers. You will also be able to share your news, knowledge and expertise by posting your own videos.

To learn more, check out ICAA-TV at

www.icaa.tv

The Journal on Active Aging November/December 201 | www.icaa.cc

73





