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INTEGRATIVE PATIENT-CENTERED CARE
Dear Editor:
We would like to thank the authors of “Response to a Proposal for an Integrative Medicine Curriculum.”1,2
We share their commitment to respectful collaboration
among diverse health professionals, and are grateful for the
thoughtful, detailed, constructive concerns and suggestions
expressed in the paper.
The Consortium of Academic Health Centers for Integrative Medicine (CAHCIM) (www.imconsortium.org) continues to evolve in its understanding and activities as it continues its basic commitment to patient-centered care. We
welcome contributions such as this that will enhance future
care and look forward to developing and strengthening our
ACCAHC (Academic Consortium of Complementary & Alternative Health Care) and OCCIM (Oregon Collaborative
for Complementary & Integrative Medicine) collaborations.
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A YOGA-BASED EXERCISE PROGRAM TO
REDUCE THE RISK OF FALLS IN SENIORS:
A PILOT AND FEASIBILITY STUDY
Dear Editor:
More than a third of adults ages 65 years or older fall each
year,1,2 and nearly 13,000 people ages 65 and older died from
fall-related injuries in 2003.3 People who survive falls often
suffer from hip fracture.4,5 debilitating injury, decreased ability with daily activities,6 increased fear of activity, and depression.7 A Cochrane review of interventions to reduce fall
risk identified multifactorial intervention programs addressing medications, professional home hazard modification, and
professionally prescribed strength and balance training and a
t’ai chi group exercise intervention as likely to be beneficial.8
Yoga would be an attractive preventive and therapeutic option if proved effective, in view of its nonpharmacologic nature and apparent benefit for strength and balance.9 The purpose of the present feasibility study was to evaluate whether
a specifically designed yoga-based exercise program can reduce fall risk in older individuals.
Men and women ages 65 years and older were recruited
from a retirement community. Participants provided written
informed consent to participate in this study, which was approved by the Scripps institutional review board. Participants then underwent eligibility evaluation that included a
health questionnaire, history of falls, and fall-related injuries. The Folstein Mini-mental State Examination
(MMSE) and Tinetti Performance Oriented Mobility Index2
tests were used to ensure that participants could follow directions and were suitable candidates for participation in the
exercise intervention. These tests were chosen for their common use in screening cognitive function and fall risk in frail
elderly people. After medical histories were reviewed, subjects that met the study criteria completed the MMSE and
Tinetti test. All participants that passed the medical screening also passed the MMSE (score  27) and Tinetti Screening (score  25).
Potential participants were excluded if they were unable
or unwilling to complete the baseline assessment, or did not
meet the study criteria. Exclusion reasons included: being
age less than 65; reporting bodily pain greater than 4 on a
scale of 0–10; or having a recent stroke, neurologic deficits
involving lower extremities, symptomatic cardiopulmonary
disease, metabolic syndrome, severe depression, concurrent
use of antidepressants, severe osteoarthritis or osteoporosis,
hip arthroplasty, active inflammatory arthropathy, or significant collateral ligament, anterior cruciate ligament or
meniscal injury with biomechanical instability of the knee.
Individuals who qualified to participate in the study were
assessed by using the Berg Balance Scale (BBS), One Leg
Standing Test (OLST), and the Activities-specific Balance
Confidence Scale (ABC Scale).10 The reliability and validity
of the BBS in assessing balance have been documented, both
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TABLE 1. BASELINE CHARACTERISTICS
Women
Men
Median age, years (range)
Mean number of medications (SD)
Number (%) who fell in last 12 months
Number (%) who exercise regularly

OF

STUDY POPULATION

82
4.4
9
19

16
6
(69–90)
(2.4)
(41%)
(86%)

ulation was 38% which is similar to studies of larger elderly
populations.2 The dropout rate after 3 months was 18%. No
falls or injuries occurred during the exercise classes. The
yoga program was well-received. All subjects that finished

A

SD, standard deviation.

in nursing-home and community-dwelling older adults,10 and
it is a validated predictor of falls.11,12 The OLST is a commonly used balance assessment of postural stability.13 The
ABC has been shown to be predictive of falls in the elderly.14
Each session was approximately 45 minutes in duration.
No assistive devices or props were used. Each session began
with a standing breathing exercise followed by a series of
standing poses. Seated breathing and relaxation exercises were
performed at the conclusion of each class. The poses were selected from the Hatha Yoga Pradipika15 and included:
1. Standing Pranayama breathing with arm raises in
Mountain Pose (Tadasana)
2. Half Moon Pose (Ardha Chandrasana)
3. Toe raises (Talasana modification)
4. Single-leg balance (Vrksasana modification)
5. Awkward Chair Pose (Utkatasana)
6. Standing half forward bend (Ardha Uttasana)
7. Warrior (Virabhadrasana) “A”
8. Warrior “B” (Tuladandasana modification)
9. Warrior “C” (Virabhadrasana modification)
10. Modified kneeling lunge (Anjaneyasana)
11. Standing alternate arm/leg reach (Tuladandasana
modification)
12. Arms behind back (standing Bhujangasana modification)
13. Seated Savasana.
Modifications were made to allow participants to assume
the posture while striving toward full expression of the classical yoga posture. Floor exercises were not feasible as 40%
of the participants could not rise from the floor independently.
Both absolute and relative changes in the outcome measures BBS, ABC, and OLST at 3 months compared to baseline were examined; this paper reports only absolute changes
here, as results concerning relative changes were quite similar. The study utilized nonparametric procedures to examine the outcome measures because normality could not be
assumed. Wilcoxon signed-rank tests were used to determine whether the absolute changes in each of the outcome
measures were significantly different from 0. Mann-Whitney and Kruskal-Wallis procedures were used for subgroup
comparisons, assessing whether the changes in outcome
measures were related to gender, age, or attendance at the
exercise sessions.
Demographics of the 27 participants that were enrolled
are given in Table 1. The baseline fall rate in the study pop-
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FIG 1. Changes in outcome measures for the 22 subjects. Measurements of Berg Balance Scale (BBS; A), One Leg Standing
Test (OLST; B) and Activities-specific Balance Confidence Scale
(ABC Scale; C) were performed prior (pre) to initiation and after
(post) completion of the 3-month program.
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the 3-month trial expressed interest in continuing the exercise program. Those who completed exit questionnaires indicated improvements in posture (25%), breathing (21%),
stepping or walking (15%), coordination (13%), flexibility
(13%), torso strength (8%), and reaching (6%).
Overall, 14 of the 22 subjects (63.6%; 95% confidence
interval [CI] 41.7% to 81.3%) had improved BBS scores after 3 months relative to baseline; similarly, 13 of the 22 subjects (59.1%; 95% CI 38.2% to 79.3%) had improved ABC
scores after 3 months, and 15 of the 22 (68.2%; 95% CI
45.1% to 86.1%) had improved OLST scores after 3 months.
The median BBS change at 3 months was 3.5 (range – 1 to
8; p  0.0001, Wilcoxon signed rank test); the median ABC
change at 3 months was – 3 (range – 20 to 3; p  0.0065);
and, the median OLST change at 3 months was 3 (range
–3 to 22; p  0.002). Individual values for these outcome
measures are given in Figure 1.
The next investigation dealt with whether outcomes were
related to gender, age, or attendance. There were no significant differences between males and females in any of the
outcome measures (BBS, ABC, and OLST). Similarly, there
were no significant differences on the basis of age nor on
the basis of attendance.
This yoga program was designed specifically for fall prevention in the senior population. The program incorporates
the key components of improving strength and flexibility of
the torso, hips, and lower extremities; movement outside the
base of support with various head positions; stepping; and
reaching.2,16,17 A majority of the poses in this yoga-based
program challenge stride and controlling center of mass,
which is associated with balance and occurrence of falls.18,19
The program provides full weight-bearing exercise that has
been shown to be well-tolerated by older people and to be
of greater benefit than non–weight-bearing exercise.20,21
Emphasis is also placed on control at the foot and ankle because studies have indicated that loss of sensation, strength,
and reaction time18 are problems in the elderly population
and that these factors are associated with falls.20 In a study
of frail elderly subjects, a high-intensity ankle strengthening program improved balance.22
Only a small number of studies have examined the therapeutic or preventive efficacy of yoga, and many of these
were pilot studies that were limited in the validity of their
conclusions.23–30 Pilot studies of yoga interventions have
demonstrated increased hip range of motion and stride
length,31 and improved functional reach and stature measured by height.32 Reduction in knee pain has also been
demonstrated.28 A yoga-based intervention enhanced performance on the BBS or Timed-Movement Battery tests in
a group of 4 subjects.23 A randomized 6-month trial in seniors was associated with improved single-leg balance and
other quality-of-life measures compared to a control
group.33 In a program that combined asanas with various
other yoga exercises, an improvement was noted in balance
and gait but the asanas were not described.34
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The present pilot study of a specific yoga program indicated beneficial effects on balance as measured by OLST
and BBS scores. The decline in ABC scores may be explained by the subjects’ greater awareness of their balance
impairments. During initial testing 41% of the subjects could
not hold the OLST 5 seconds or longer, which, in 1 study,
increased the chance of an injury by falling35
The results of this study provide new preliminary evidence regarding the effectiveness of a yoga-based program,
that may justify additional studies to examine its effects on
risk of falling and fall-related injury. Future studies could
be directed at identifying appropriate pathologic groups and
patient profiles that would most benefit from a cost-effective exercise program such as this.
We thank Kori McBride, M.S., for her involvement in
study coordination, screening and testing.

REFERENCES
1. Hausdorff JM, Rios DA, Edelberg HK. Gait variability and
fall risk in community-living older adults: A 1-year prospective study. Arch Phys Med Rehabil. 2001;82:1050–1056.
2. Tinetti ME, Baker DI, McAvay G, et al. A multifactorial intervention to reduce the risk of falling among elderly people
living in the community. N Engl J Med 1994;331:821–827.
3. Centers for Disease Control and Prevention, National Center
for Injury Prevention and Control. Falls Among Older Adults.
2006. Online document at: www.cdc.gov/ncipc/factsheets/
adultfalls.htm Accessed June 5, 2008.
4. Stevens JA, Olson S. Reducing falls and resulting hip fractures among older women. MMWR Recomm Rep 2000;49:
3–12.
5. Norton R, Campbell AJ, Reid IR et al. Residential status and
risk of hip fracture. Age Ageing 1999;28:135–139.
6. Campbell AJ, Robertson MC, Gardner MM, et al. Falls prevention over 2 years: A randomized controlled trial in women
80 years and older. Age Ageing 1999;28:513–518.
7. Gagnon N, Flint AJ, Naglie G, Devins GM. Affective correlates of fear of falling in elderly persons. Am J Geriatr Psychiatry 2005;13:7–14.
8. McClure R, Turner C, Peel N, et al. Population-based interventions for the prevention of fall-related injuries in older people. Cochrane Database Syst Rev 2005;1:CD004441.
9. Garfinkel M, Schumacher HR Jr. Yoga. Rheum Dis Clin North
Am 2000;26:x,125–132.
10. Berg KO, Wood-Dauphinee SL, Williams JI, Maki B. Measuring balance in the elderly: Validation of an instrument. Can
J Public Health 1992;83(suppl 2):S7–S11.
11. Shumway-Cook A, Baldwin M, Polissar NL, Gruber W. Predicting the probability for falls in community-dwelling older
adults. Phys Ther 1997;77:812–819.
12. Chiu AY, Au-Yeung SS, Lo SK. A comparison of four functional tests in discriminating fallers from non-fallers in older
people. Disabil Rehabil 2003;25:45–50.
13. Drusini AG, Eleazer GP, Caiazzo M et al. One-leg standing
balance and functional status in an elderly communitydwelling population in northeast Italy. Aging Clin Exp Res
2002;14:42–46.

457

LETTERS TO THE EDITOR
14. Powell LE, Myers AM. The Activities-specific Balance Confidence (ABC) Scale. J Gerontol A Biol Sci Med Sci
1995;50A:M28–M34.
15. Svatmarama. Yoga Swami Hatha Yoga Pradipika. London:
The Aquarian Press, 1992.
16. Horak FB. Postural orientation and equilibrium: What do we
need to know about neural control of balance to prevent falls?
Age Ageing 2006;35(suppl 2):ii7–ii11.
17. Fitzpatrick RC, Butler JE, Day BL. Resolving head rotation
for human bipedalism. Curr Biol 2006;16:1509–1514.
18. Mackey DC, Robinovitch SN. Mechanisms underlying age-related differences in ability to recover balance with the ankle
strategy. Gait Posture 2006;23:59–68.
19. Barak Y, Wagenaar RC, Holt KG. Gait characteristics of elderly people with a history of falls: A dynamic approach. Phys
Ther 2006;86:1501–1510.
20. Littbrand H, Rosendahl E, Lindelof N, et al. A high-intensity
functional weight-bearing exercise program for older people
dependent in activities of daily living and living in residential
care facilities: Evaluation of the applicability with focus on
cognitive function. Phys Ther 2006;86:489–98.
21. Sherrington C, Lord SR, Herbert RD. A randomized controlled
trial of weight-bearing versus non–weight-bearing exercise for
improving physical ability after usual care for hip fracture.
Arch Phys Med Rehabil 2004;85:710–716.
22. Hess JA, Woollacott M. Effect of high-intensity strength-training on functional measures of balance ability in balance-impaired
older adults. J Manipulative Physiol Ther 2005;28:582–590.
23. Bastille JV, Gill-Body KM. A yoga-based exercise program
for people with chronic poststroke hemiparesis. Phys Ther
2004;84:33–48.
24. Dhume RR, Dhume RA. A comparative study of the driving
effects of dextroamphetamine and yogic meditation on muscle control for the performance of balance on balance board.
Indian J Physiol Pharmacol 1991;35:191–194.
25. Galantino ML, Bzdewka TM, Eissler-Russo JL et al. The impact of modified Hatha yoga on chronic low back pain: A pilot study. Altern Ther Health Med 2004;10:56–59.
26. Garfinkel MS, Schumacher HR Jr., Husain A, et al. Evaluation of a yoga based regimen for treatment of osteoarthritis of
the hands. J Rheumatol 1994;21:2341–2343.
27. Garfinkel MS, Singhal A, Katz WA, et al. Yoga-based intervention for carpal tunnel syndrome: A randomized trial. JAMA
1998;280:1601–1603.
28. Kolasinski SL, Garfinkel M, Tsai AG, et al. Iyengar yoga for
treating symptoms of osteoarthritis of the knees: A pilot study.
J Altern Complement Med 2005;11:689–693.
29. Madanmohan, Udupa K, Bhavanani AB, et al. Effect of slow
and fast pranayams on reaction time and cardiorespiratory
variables. Indian J Physiol Pharmacol 2005;49:313–318.
30. Ramaratnam S, Sridharan K. Yoga for epilepsy. Cochrane
Database Syst Rev 2000;3: CD001524.
31. DiBenedetto M, Innes KE, Taylor AG et al. Effect of a gentle Iyengar yoga program on gait in the elderly: An exploratory
study. Arch Phys Med Rehabil 2005;86:1830–1837.
32. Greendale GA, McDivit A, Carpenter A, et al. Yoga for
women with hyperkyphosis: Results of a pilot study. Am J
Public Health 2002;92:1611–1614.
33. Oken BS, Zajdel D, Kishiyama S et al. Randomized, controlled, six-month trial of yoga in healthy seniors: Effects on

cognition and quality of life. Altern Ther Health Med 2006;
12:40–47.
34. Krishnamurthy M, Telles S. Effects of yoga and an Ayurveda
preparation on gait, balance and mobility in older persons. Med
Sci Monit 2007;13:LE19–LE20.
35. Vellas BJ, Rubenstein LZ, Ousset PJ et al. One-leg standing
balance and functional status in a population of 512 community-living elderly persons. Aging (Milano) 1997;9:95–98.

Kevin D. Brown, M.P.T.1
James A. Koziol, Ph.D.2
Martin Lotz, M.D.1
1Division of Arthritis Research
2Division of Biomathematics
Department of Molecular and Experimental Medicine
The Scripps Research Institute, La Jolla, CA
Address reprint requests to:
Martin Lotz, M.D.
Division of Arthritis Research
Department of Molecular and Experimental Medicine
The Scripps Research Institute
10550 North Torrey Pines Road
La Jolla, CA 92037
E-mail: mlotz@scripps.edu
DOI: 10.1089/acm.2007.7202

SYMPTOM CHARACTERISTICS OF
KIDNEY-YIN DEFICIENCY AND
KIDNEY-YANG DEFICIENCY IN HONG
KONG CHINESE MIDLIFE WOMEN
Dear Editor:
Kidney Deficiency commonly appears in the population
age 40 and older1 and postmenopausal women with vasomotor symptoms.2 A China national diagnostic standard3
classified Kidney Deficiency into Kidney-Yin deficiency
syndrome (KDS-Yin), Kidney-Yang Deficiency Syndrome
(KDS-Yang), and concurrent existence of the two syndromes. We conducted a study to investigate the patterns of
symptoms of KDS-Yin or KDS-Yang in a clinical sample of
236 Hong Kong Chinese women age 40–60 years.
We constructed a KDS questionnaire with 26 symptoms
from Chinese medical classics,3 contemporary literatures,4,5
and the authors’ clinical experience to measure KDS-Yin and
KDS-Yang. The KDS questionnaire was pilot-tested and independently evaluated by the authors and three senior experts. The final version included 24 symptoms with indicative guidelines for the severity scores, ranging from 0
(absent), 1 (mild), 2 (moderate), to 3 (severe). We excluded
signs that required practitioners’ subjective judgment and
interpretation because this could lead to low diagnostic consistency.6
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