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A 55y/o female
Menopause three years

No previous fractures or risk factors except low
weight

Calcium 1200 mg, vitamin D 1000 IU daily
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Patient’s questions:
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EBM Decision Making

Best research evidence

Clinical expertise Patient values







Ask for general knowledge about a disorder
Components:

A question root (who, what, where, when, how, why)
What is the disorder ?

What causes it ?

How does it present ?

What are some treatment options ?

Background resources: textbooks, narrative reviews in
journals (Online Harrison, UpToDate)

Answering only background questions is

Insufficient to help getting the best available care
to our patients



Ask for specific knowledge about managing patients
with a disorder

Four (or three): PICO

Patient and/or problem

Intervention (exposure, test)
Comparison intervention (if relevant)
Outcomes



Formulate A PICO Question

O

Patient or Describes patient
problem (age, sex, race, past medical history,

Etc)

I Intervention  What happens or is to be done;
treatment, diagnostic test, exposure,
screening

C Comparison Compared to what? Placebo
Nothing, placebo, gold standard,
another intervention

@) Outcomes What is the effect of the intervention?




Therapy

Determining the effect of different treatments on improving
patient function or avoiding adverse events

Harm

Ascertaining the effects of potentially harmful agents

( including the vary therapies we would be interested) on
patient function, morbidity, and mortality

Diagnosis (tests)

Establishing the power of an intervention to differentiate
between those with & without a target condition of disease

Prognosis
Estimating the future course of a patient’s disease



A 55 y/o female
Menopause five years
Complained low back soreness -

No previous fractures or risk factors except low weight
BND : T score at L-spine=-2.2
Diagnosis: low bone mass



P (patient):
Patient of postmenopausal women
| (intervention):
Tal chi
C (comparison):
Sedentary life, other treatments
O (outcome):
Bone mineral desity(BMD)



Searching for the best available
evidence
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Tai Chi for osteopenic women: design and rationale of a pragmatic randomized
controlled trial.
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randomized trial
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Archives of Physical Medicine and
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Review article

The Effects of Tai Chi on Bone Mineral Density in Postmenopausal
Women: A Systematic Review
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Are the results of the review valid (3¢ 211{q])?
— What question did the systematic review addressed (|2
HF*‘“F‘&%)”

—Isit unllkely that important, relevant studies were missed
C&HEREZEIIIR)?
— Were the criteria used to select articles for inclusion
appropriate (= SRV AE RIS ) ?
— Were the included studies suff|C|entI valid for the type of
question asked (ZEEFEHYSZRAE X E1Z P AY ) 2
— Were the results similar from study to study (XL A4S
FRAHED?
What were the results (455 Ry {n])?
— How are the results presented (4552 41{r] £ 37)?




What question did the systematic review
addressed (PI1CO)?

Objective: To evaluate the evidence for Tai Chi as an inter-
vention to reduce rate of bone loss in postmenopausal women.

This review examines the use of Tai Chi as a potential inter-

vention for pos




Is It unlikely that important, relevant
studies were missed?

K
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METHODS

Clinical Trials Examining Tai Chi’s Effect on BMD ini---d-afal---‘
Postmenopausal Women v_ sources_ !

To systematically review the evidence evaluating Tai Chi fors
reducing rates of postmenopausal BMD loss, we conducted‘\'al
literature search using Medline, Science Citation Index, and
Cochrane Database of Randomized Controlled Trials. Search
strategies for each of _[hqs_c_da.m\bases included using the fol-
lowing statements ancﬂ key words}: Tai Chi or Tai Chi Chuan or

jiquan and bone O OSIEOPT ' and in-
cluded the period 1966 through April 2006. We also conducted
a separate literature search using China Biological Medicine
Database for Chinese-language randomized trials using the key
words Taijiquan, bone, and osteoporosis. Finally, we manually

searched the bibliographies of retrieved articles and our per-

- sonal libraries for additional relevant citations. -




Were the criteria used to select articles for
Inclusion appropriate?

Study Selection: Randomized controlled trials (RCTs), pro-
spective cohort studies, and cross-sectional studies that in-
cluded Tai Chi as an intervention, and had at least 1 outcome
related to measurement of bone mineral density (BMD).




O

QOur database searches of Medline, Science Citation Index.,

and Cochrane identified a total of 191 citations. Titles and 191 citations
abstracts of these citations were manually reviewed and con-
s, B pibpinsgicyiopimlopnpinhiopinpuni

rSidered eligible only if they described a prospective or cross-y
isectional study that employed Tai Chi as an intervention, and!

lhad at least 1 outcome related to measurement of BMD. A totals v
of 9 citations met these criteria. Six of these 9 citations were 9 citations
i [imited to abstracts of proceedings Trom scientific meetings and >
I_were thus. excluded; the _remaining 3 _were dncluded_in_thid 3 citations
review. Two additional eligible citations were identified using
the China Biological Medicine Database for Chinese-language +
randomized trials, and 1 was identified in the personal library
of an author of this review. 2 Chinese-language
randomized trials
6 controlled studies were identified. There were 2 RCTs, +

2 nonrandomized prospective parallel cohort studies, and
2 cross-sectional studies.

1 citations by an




Were the included studies sufficiently
valid for the type of question asked?

BEREHY SRR S Bl & P ?

the following: | { First, ! long-term postmenopausal Tai Chi
practitioners havE:'h'i'g'hcr BMD than age-matched sedentary
controls, and have slower rates of bone loss. In 1 cross-

—————————

—————————

tatwe data suggesting that_Tai Chl Improves mrimcnopausal
symptoms including hot flashes and abdominal distention.

————————

pausaT womchgmﬁnanLadxcmfﬁccts.wem reported in
any of the 6 studies evaluated.




Were the results similar from study to
study?

SR AIAE AL

Table 2: Summary of Studies Evaluating Impact of Tai Chi on BMD in Peri- and Postmenopausal Women

Study Design Study Location
Study (Duration) (Language) Study Population (Age) Interventions and Sample Size Outcomes Measured Results
Qin et al”™ Prospective Hong Kong Postmenopausal « Long-term Tai Chi BMD of lumbar spine Significantly greater BMD in
cohort (12mo) {English) community-dwelling practitioners (min 4y and proximal femur lumbar spine, proximal

Gong et al’?

Chan et al®®

Zhou®

Xu et al™

Qin et al™

Cross-sectional

RCT {(12mo)

RCT {10mo)

Paired crossover
design (8mo)

Cross-sectional

Shanghai, PRC
(Chinese)

Hong Kong
(English)

Shanxi, PRC
(Chinese)

Melbourne
Australia
(English)

Hong Kong
(English)

women (54=3.4y)

Community-dwelling men
and women (67.0=1.3y)

Postmenopausal
community-dwelling
women (54.0+3.5y)

Postmenopausal school
teachers (55.9=2.8y)

Menopausal women (49.3y)

Postmenopausal
community-dwelling
women (565.5+3.1y)

experience) (n=17)

e Age- and sex-matched
sedentary controls
(n=17)

« Long-term Tai Chi
practitioners (min S5y
expearience) (n=28)

= Age-matched sedentary
controls (n=32)

« Tai Chi: 5 sessions/wk,
45min {(n=67)

« Sedentary control
{n=65)

« 5 groups:
« Rope skipping (n=12)
* Mulan boxing (n=12)
« Tai Chi solo form
{n=12)
« Tai Chi push hands
{n=12)
« Sedentary control
{n=12)
e Tai Chi (n=12)
« Acupuncture (n=14)
 Chinese herbs (n=14)
Half of each cohort
initially allocated to
sedentary control; then
crossed over at 16wk

« Long-term Tai Chi
practitioners (min 3y
experience) (n=48)

« Age-matched sedentary
controls (n=51)

(w/DXA), and distal
tibia (w/pQCT)

BMD of lumbar spine
and proximal femur
(w/DXA)

BMD of lumbar spine
and proximal femur
(w/DXA), and of
distal tibia using
(w/pQCT)

BMD of L2-4, distal
radius and ulna (w/
DXA)

Broadband ultrasound
attenuation; bone
formation marker
(osteocalcin)

Bone resorption
markers
(pyridinoline,
deoxypyridinoline)
TCM diagnoses

BMD of lumbar spine
and proximal femur
(by DXA),
quadriceps
strength, flexibility,
balance

femur, and tibia in Tai Chi vs
control. Reduced rates of
BMD loss in Tai Chi, but
trend significant only
w/pQCT

BMD significantly greater in L1
through L4 and femur for Tai
Chi vs control. 5-10y
experience not different
from 10+

Reduced rate of tibial bone
loss in Tai Chi group (pQCT);
nonsignificant trends in
reduced rates of bone loss
w/DXA

BMD decreased in nonexercise
control and increased in all
exercise groups Tai Chi
pushing hands significantly
higher increases in BMD

Tai Chi reduced rate of decline
in broadband ultrasound
attenuation; Tai Chi
increased rate of bone
formation (osteocalcin), but
no effect on resorption; Tai
Chi improved a number of
menopausal symptoms
according to TCM theory

Significantly greater BMD in
lumbar spine and some
regions of femur (greater
trochanter, Ward’s area) in
Tai Chi vs control. Greater
quad strength and balance
in Tai Chi vs control




2 RCTs

A randomized, prospective
study of the effects of Tai Chi

Chuan exercise on bone
density in postmenopausal

The effects of traditional
sports on the bone density
INn postmenOpausal women

location
Participant

Interventions
and
Comparison

Outcome

women

Hong Kong
Arch Phys Med Rehabil 2004;85;717-22

Postmenopausal community-
dwelling women

12 months

*Tai Chi : 5 sessions/wk,
45min(n=67)

«Sedentary control(n=65)

Reduced rate of tibial bone
loss in Tai Chi group ;
nonsignificant trends in
reduced rates of bone loss
w/DXA

Shanxi
J Beijing Sport Univ 2004;27:354-60

Postmenopausal school teachers

10 months

*Rope skipping(n=12)
*Mulan boxing(n=12)

*Tai Chi solo form(n=12)
*Tai Chi push hands(n=12)
*Sedentary control(n=12)

BMD decreased in nonexercise
control and increased in all
exercise groups Tai Chi
pushing hands significantly
higher increases in BMD



Sixteen standard tomographs from pQCT
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A Randomized, Prospective Study of the Effects of Tai Chi
Chun Exercise on Bone Mineral Density
in Postmenopausal Women

Kaiming Chan, FRCS, Ling Qin, PhD, Mingchu Lau, MD, Jean Woo, MD, Szeki Au, MPhil,
Wingyee Choy, BSc, Kwongman Lee, PhD, Shiuhung Lee, MD

Arch Phys Med Rehabil 2004;85:717-92
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2 cohort studies

Regular Tai Chi Chuan A study on Tai Ji exercise and
exercise may retard bone loss | traditional Chinese medical

In postmenopausal women : a | modalities in relation to bone
case-control study structure, bone function and
menopausal symptoms

location Hong Kong Melbourne Australia
Arch Phys Med Rehabil 2002;83;1355-9  J Chin Med 2004;74;3-7
Participant Postmenopausal community- Menopausal women
dwelling women
Interventio <12 months 8 months
ns and sLong-term Tai Chi practitioners *Tai Chi(n=12)
Comparison (min 4y experience)(n=17) *Acupuncture(n=14)
*Age- and Sex-matched sedentary <Chinese herb(n=14)
control(n=17) Half of each cohort initially

allocated to sedentary control ;
then crossed over at 16wk

Outcome Significantly greater BMD in Tai Chi increased rate of bone
lumbar spine, proximal formation but no effect on resorption;
femur, and tibia in Tai Chi vs Tai Chi improved a number of
control. menopausal symptoms

accordinn to TC.M theorv



. Regular Tai Chi Chuan Exercise May Retard Bone Loss in
Postmenopausal Women: A Case-Control Study

Ling Qin, PhD, Szeki Au, MPhil, Wingyee Choy, BSc, Pingchung Leung, DSc, FRCS, Marus Neff, MD,
Kwongman Lee, PhD, Mingchu Lau, MD, Jean Woo, MD, Kaiming Chan, FRCS

""" Arch Phys Med Rehabil 2002;83:1355-9. ...\ /

Table 3: Differences in Areal and Volumetric BMD Between Exercisers and Controls at Baseline

TCE Group CON Group

(n=17) (n=17) Difference (%) P
DXA Spine L2-4 912+.152 802,095 137 018*
(g/em?) Neck 187112 715,084 101 041*
Proximal femur Intertrochanter 632+.086 571+.081 107 041
Ward's triangle 582,093 507+.088 148 021*
pQCT Ultradistal tibia tBMD 232+49 204+ 26 137 048*
(mg/em?) iBMD 466+68 434+85 74 231
Distal tibial diaphysis cBMD; 1633+48 1540+67 0.5 T4
¢BMD, 905+101 895+147 11 812
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Table 1: Comparison of Areal and Volumetric BMD Between Exercisers and Controls at Baseline and at 12-Month Follow-Up

[
TCE Group CON Group (% difference
Difference Difference between TCE/
Measurament Region and Variables Baseline  Follow-Up in 9 P Baseline Follow-Up in% P CON)
No. of Subjects DXA n=14 n=14 n=11 n=11
Measured’ pQCT n=16 n=16 n=15 =15
DXA (mglem?®)  Spine 124 9012147  884=13 -16=35 085 B12=115 .B06=118 -12:30 335 k1)
Neck J99=114 774=.001  -30=35 .010* 714=003 701080 -16=40 180 366

Proximal femur Intertrochanter  .630=.000 631=.087 -12«44 373 586=084 575=003 -18=20 006 J22
Ward's triangle  .590=.100 586=.083 -02+78 .74 523002 508=087 -20:36 031 202

pQCT (mg/em®)  Utradistal tibia tBMD 2350  231=50 -110=126 002" 206=27  200=26 -218=1.60 .000' 044t
iBMD 460=60  480=67  -1.03=155 000 442-84  431=80  -23d=1.19 000" 420

Distal ibial diaphysis cBMDy 1533=50  1520=48 -0.00=136 .018* 1547=60 1519=70  -186=0.3 000" 031

¢BMDy 009=103  896=101 -141=146 .001* 8092154 §79=155 -226=153 000" 126
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A STUDY ON TAI JI EXERCISE AND
TRADITIONAL CHINESE MEDICAL
MODALITIES IN RELATION TO BONE
STRUCTURE, BONE FUNCTION AND
MENOPAUSAL SYMPTOMS

- JOURNAL OF CHINESE MEDICINE - NUM@/R 74 * FEBRUARY 2004

Table 1: Effects of TaiJion BUA and bone turnover
markers (n=12)

—TPerTrcament JPostircatment | Change | P
BUA (dB/MH2) 77 .8+12.8 0.001

Osteocalcin(OSTN) 14.6+7.8 20.31+9, 5.7 0.001
(ng/ml)

Pyridinoline (PYR) 61.9+17.3 56.8422 1 0272
(nmol/mmol Cr)

Deoxypyndinoline 11.1£85.0 -1.6 0.079
(D-PYR)
(nmol/mmol Cr)




A STUDY ON TAI JI EXERCISE AND
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STRUCTURE, BONE FUNCTION AND
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Table 2: Effects of Acupuncture on BUA and bone
turnover markers (n=14)

Pre-Treatment | Post-treatment | Change

BUA (dB/MH2z) 73.0£14.8 79.4%17.9 6.4 005
Dsteocalcin(OS | - ) Y. 24.6x/. ./ D.006

N) (ng/ml)
Pyridinoline (PYR) | 66.4£14.6 62.8+18.9 -3.6 10.493
(nmol/mmol Cr)

Deoxypyridinoline | 66.4+£14.6
(D-PYR)
(nmol/mmol Cr)




A STUDY ON TAI JI EXERCISE AND
TRADITIONAL CHINESE MEDICAL
MODALITIES IN RELATION TO BONE
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Table 3: Effects of Herbal Therapy on BUA and bone
turnover markers (n=14)

I e e e I
BUA (dB/MHz) 63.6+13.7 68.0+15.1
Osteocalcin(OST- 19.4+11.0 23.6%£10.5 4.2 0.029
N) (ng/ml)
Pyridinoline (PYR) | 73.0£18.0 64.5+£17.0 -8.5 071
(nmol/mmol Cr)
Deoxypyridinolin- 17.0£4.6 4.244, 0.011

e (D-PYR)
(nmol/mmol Cr)




Table 4: Effects of Tai )i on Common Symptoms (n=12)

Symptom*/ Pre-Treatment Post-Treatment .

Number of subjects Degree of Symptoms* Degree of Symptom* Rickt p
0 1 2 3 0 1 2

Lower back pain 5 3 3 1 9 2 1

Knees/Leg/Feet 8 1 3 1 2

Abdominal 5 5 2 10 2 <0.05

Diarrhoea 11 1 12

Swollen 8 2 2 10 2

Tiredness 7 3 2 11 1 <0.05

Palpitations 9 2 1 12

Hat flushes 3 5 4 a 3 <001

Night sweats 4 4 4 9 3 <0.05

Insomnia 9 1 2 10 2

Irritability/Anxiety |8 3 1 8 2 2

Headache 8 2 2 10 2

Thirst 7 5 10 2

ltchy skin 9 2 1 10 2

Constipation 9 1 1 1 9 1 2

Dark/smelly urine |8 1 3 9 3

*0 = No symptoms; 1 = Mild symptoms; 2 = Medium symptoms; 3 = Severe symptoms

** Ridit analysis showing symptom relief of statistically significant level.




Table 5: Effects of Acupuncture on Common Symptoms (n=14)

Symptom*/ " Pre-Treatment ) Post-Tr'c-at-ment ) L

Nomber of sublects egree of Symptoms Degree ot Symptom Ridit p
0 1 2 3 0 l 2

Lower back pain 2 5 4 3 8 5 1 <0.01

KneeslLeg/Feet 5 2 4 3 10 4 <0.01

Abdominal 8 3 2 1 13 I <0.05

Diarrhoea 9 5 13 1

Swollen 8 2 2 2 14 <0.01

Tiredness 2 7 2 3 13 1 <0.01

Palpitations 7 6 1 12 2 <0.05

Hot flushes 5 8 1 5 4 <0.01

Night sweats 1 7 5 1 11 3 <0.01

Insomnia 3 6 3 2 8 5 1 <0.05

Irritability/Anxiety |9 2 2 1 12 1 1

Headache 3 1 7 2 7 7 <0.01

Thirst = 3 5 2 9 3 2 <0.05

Itchy skin 13 1 14

Constipation 8 5 3 9 6 1

Dark/smelly urine |7 3 3 1 11 2 1

*0 = No symptoms; 1 = Mild symptoms; 2 = Medium symptoms; 3 = Severe symptoms

** Ridit analysis showing symptom relief of statistically significant level.




Table 6: Effects of Herbal Treatment on Common Symptoms (n=14)

— Pre-Treatment Post-Treatment
N\ml)[ e ' b Degree of Symptoms* Degree of Symptom* Ridit p**
umber of subjects

[0 1 2 3 0 1 2
Lower back pain 7 4 2 1 12 2 <0.05
Knees/Leg/Feet 10 4 1 13 1
Abdominal 7 4 3 10 3 1
Diarrhoea 13 1 14
Swollen 13 1 1 13 1
Tiredness 4 4 6 13 1 <0.01
Palpitations 9 3 2 13 1
Hot flushes 1 8 5 0 9 5 <0.01
Night sweats 4 4 b 7 7 <0.05
Insomnia 1 8 5 11 3 <0.01
Irritability/Anxiety |8 1 2 3 11 3
Headache 4 5 5 7 7 <0.05
Thirst 4 b 2 2 12 2 <0.01
Itchy skin 12 1 1 14
Constipation 8 3 2 1 12 1 1
Dark/smelly urine |12 2 12 2

*0 = No symptoms; 1 = Mild symptoms; 2 = Medium symptoms; 3 = Severe symptoms

** Ridit analysis showing symptom relief of statistically significant level.




O

Tables 4, 5 and 6 indicate that acupuncture produced a
greater number of statistically significant improvements in
symptoms than the other two modalities. Acupuncture
proved more effective in treating palpitations. Acupunc-
ture and herbal treatment were more effective in treating
irritability / anxiety / stress. Herbal treatment was more ef-
fective in treating constipation, demonstrating the effec-
tiveness of the herbs in nourishing yin (body fluid). As this
study only used single treatment modalities the effects of
using more than one treatment modality at the same time is
unknown.




2 cross-sectional studies

Effects of long-term
shadowboxing exercise on

bone mineral density in the

Beneficial effects of regular
Tai Chi exercise on
musculoskeletal system

location
Participant

Interventio
ns and
Comparison

Outcome

aged

Shanghai, PRC
J Clin Rehabil 2003:7:2238-9.

Community-dwelling men and
women

» Long-term Tai Chi practitioners
(min 5y experience) (n=28)
*Age-matched sedentary controls
(n=32)

BMD significantly greater in L1
through L4 and femur for Tai
Chi vs control. 5—10y
experience not different

from 10+

Hong Kong
J Bone Miner Metab2005:23:186-90

Postmenopausal community-
dwelling women

sLong-term Tai Chi practitioners
(min 3y experience) (n=48)
*Age-matched sedentary controls
(n=51)

Significantly greater BMD in
lumbar spine and some
regions of femur (greater
trochanter, Ward'’s area) in
Tai Chi vs control. Greater
guad strength and balance
in Tai Chi vs control






O

Data Synthesis: Six controlled studies were identified by
our search. There were 2 RCTs, 2 nonrandomized prospective
parallel cohort studies, and 2 cross-sectional studies. The 2
RCTs and 1 of the prospective cohort studies suggested that Tai

“hi-naiv | i inated in Tai Chi traini hib-

ited reduced rates of postmenopausal declines in BMD. Cross-
sectional studies suggested that long-term Tai Chi practitioners

had higher BMD than age-matched sedentary controls, and had
slower rates of postmenopausal BMD decline. No adverse
effects related to Tai Chi were reported in any trial.




O

Conclusions: Conclusions on the impact of Tai Chi on BMD
are limited by the quantity and quality of research to date. This
limited evidence suggests Tai Chi may be an effective, safe,
and practical intervention for maintaining BMD in postmeno-
_pausal women. In combination with research that indicates Tai_
_Chi can positively impact other risk factors associated with low
BMD (eg, reduced fall frequency, increased musculoskeletal
strength), further methodologically sound research is warranted
to better evaluate the impact of Tai Chi practice on BMD and
fracture risk in postmenopausal women.




How are the results presented?

O




O

Because only a small number of the studies we retrieved

were randomized controlled trials (RCTs), and because RCTs
employing Tai Chi interventions are not amenable to double-

blinding. we chose not to use a more traditional instrument (eg,
Jadad score)®” to evaluate study methodologic quality. Rather,

study quality was descriptively characterized with respect to
reporting of the following criteria; randomization (yes or no):
details of randomization methods:; clear inclusion and exclu-

sion_criteria; blinding of outcomes assessors: description of
withdrawal and dropouts; sample size estimates and justifica-
tion; use of appropriate_statistical analyses; details of Tai Chi
intervention (eg, style, training schedule); and experience of Tai
Chi instructors (table 1).




O

LB B B N | N .y

Features Qin et al” Gong et al” fChan et 3l Zhou®

Xuetal” Qin et al”

Randomization employed - - i

Randomization methods NA NA |

Clear inclusion/exclusion criteria V V |
L
|

r________&

L F B R R R B 8 R r 8 B 8 f B 8 R B B B B B §B B |

Withdrawal and dropouts reported V
Sample size justified/estimated -
Appropriate data analysis V V
Tai Chi intervention described -

{Qualfications of Tai Chi instructors - - - j\' """" S

__________________________________________ )
’7'

----L-

Abbreviation: NA, not applicable.
Legend: 1/, design and methodology feature adequately reported; -, design and methodology feature not adequately reported.

—



Apply to your patient
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Evaluation our performance
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