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The Effect of Tai Chi Exercise on Blood
Pressure: A Systematic Review

Gloria Y, Yeh, MD, MPH;* Chenchen Wang, MD, MSc;? Peter M. Wayne, PhD;® Russell S. Phillips, MD!3

A systematic review of the literature on the

effect of tai chi exercise on blood pressure (BP)
was performed. The authors searched Medline,
CAB, Alt HealthWatch, BIOSIS previews, Science
Citation Index, and EMBASE systems (incep-
tion through January 2007); researched Chinese
Medical, China Hospital Knowledge, China
National Knowledge Infrastructure, and China
Traditional Chinese Medicine databases (incep-
tion to June 2005); and performed band searches
at the medical libraries of Beijing and Nanjing
Universities. Clinical studies of tai chi examining
BP as an outcome published in English or Chinese
were included. Studies reporting only acute exer-
cise effects were excluded. Data were extracted in
a standardized manner and 2 independent inves-
tigators assessed methodologic quality. Twenty-
six studies examining patients with and without
cardiovascular conditions met inclusion criteria:
9 yandomized controlled trials, 13 nonrandom-
ized studies, and 4 observational studies. Study
beterogeneity precluded formal meta-analyses.
Twenty-twao studies (85%) reported reductions in
BP with tai chi (3-32 mm Hg systolic and 2-18
mmn Hg diastolic BP reductions). Five randomized

_controlled trials were of adequate quality (Jadad

score =3). No adverse effects were reported.
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Hypertension is the most common primary
office diagnosis in the United States, with
more than 35 million visits per year. Despite phar-
macologic advances and nationwide education
campaigns, only one-third of adult patients with
hypertension in 2000 had adequate blood pres-
sure (BP) control, far below the Healthy People
2010 goal of 509.! Clinical trials have consistently
shown the benefits of lowering BB, with substantial
reductions in cardiovascular risk, stroke, myocar-
dial infarction, heart failure, and cardiovascular-
related death.? While pharmacologic therapy is
often emphasized, the critical importance of non-
pharmacologic approaches and lifestyle modifica-
tions, including physical activity and exercise, has
continued to be recognized by the most recent Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(INC 7) report for both primary and secondary
prevention of high BR?

In recent years, with the popularity and preva-
lence of mind-body therapies, there has been a
growing interest in tai chi exercise for patients with
hypertension,** Tai chi (f’ai chi or taiji) has origins
in ancient Chinese martial arts and combines gentle
physical activity with elements of meditation, body
awareness, imagety, and attention to breathing, The
scientific literature describing tai chi is varied, with
studies reporting benefits in a number of health con-
ditions, from balance and reduction of falls in frail
adults, to improvements in quality of life and symp-
toms of rheumatoid arthritis, the human immunode-
ficiency virus, cancer, and heart failure,%” A substan-
tial amount of rescarch examines the cardiovascular
effects of tai chi, including cardiorespiratory fitness
and exercise capacity, although BP is the most com-
monly evaluated effect in these studies.?

To date, there have been no comprehensive sys-
tematic reviews examining long-term BP effects of
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tai chi, and very little is known about what has been
published in the Chinese language. Our objective
was to conduct a systematic review of Chinese and
English language literature on the effects of tai chi
on BP and hypertension and to offer recommenda-
tions for future research.

METHODS

Literature Search :

We conducted electronic literature searches of
Medline (from 1966), CAB (from 1973}, Alt
HealthWatch, BIOSIS previews (from 1969),
Science Citation Index (from 1945), and EMBASE
systems (from 1991) through January 2007 using
search terms “tai chi,” “tai chi chuan,” *“ta’t chi,”
“tai ji,” and “taijiquan.” In addition, we per
formed searches of the Chinese Medical, China
Hospital Knowledge, China National Knowledge
Infrastructure, and China Traditional Chinese
Medicine databases from inception to June 2005
and performed hand searches at the medical librar-
ies of Beijing and Nanjing Universities in China, We
also performed hand searches of retrieved articles
for additional references.

Eligibility Criteria

Available clinical studies published in English  and
Chinese that used human participants and exam-
ined long-term {nonacute) BP changes (>1 week}
were included.

Data Extraction and Synthesis

"Two independent reviewers extracted data in a stan-
dardized manner, We extracted data from Chinese
language articles with direct translation to English.

Grading of Methodologic Quality

To assess methodologic quality of studies, we
developed an “ABC” summary quality grading
system adapted from methods used in evidence
reports of the Agency for Healthcare Research and
Quality (AHRQ) Evidence-Based Practice Centers.?
Two independent investigators assessed method-
-‘ologic quality, evaluating specific criteria for each
study design type (randomized controlled trials
[RCTs], prospective nonrandomized controlled and
noncontrolled studies [NRSs], and observational
controlled and noncontrolled studies [OBSs] and
assigning an A, B, or C grade based on the potential
for bias in the study. Any discrepancies between
assessors were resolved through discussion. The
summary quality grading system evaluates and rates
studies within each of the study design strata. By
design, it does not attempt to assess the compara-
tive validity of studies across different design strata.
Tﬁus, in interpreting the methodologic quality of
a study, one should note the quality grade that it
received and the study design. For RCTs, in addi-
tion to the summary quality grade, we also indicate
a modified Jadad score. Because double-blinding is

impractical in tai chi studies, our modification gives
1 point for proper single-blinding of the outcome
assessors. Summary quality grading criteria for each
of the 3 design strata are listed in Table I

RESULTS

We screened 829 English language and 859 Chinese
language abstracts and full text articles for poten-
tially relevant data. A total of 26 studies (11 in
English, 15 in Chinese) met the inclusion criteria
and were analyzed. This includes 9 RCTs, 13
NRSs, and 4 OBSs.193 Studies were conducted in
patients with hypertension, coronary heart disease,
varied cardiovascular conditions, and chronic rheu-
matoelogic and dermatologic conditions, as well as
in “healthy volunteers.” Within these studies, in
addition to BE other reported outcomes included
heart rate, body mass index, exercise capacity,
heart rate variability, lipids, pulménary and cardiac
function, functional measures, and quality of life.
Table II details studies examining BP in patients
with hypertension.!®'7 Table III details studies
examining BP in other cardiovascular popula-
tions.18-20 Table IV details studies examining BP
in noncardiovascular populations and “healthy”
patients,>'3% Study heterogeneity precluded formal
meta-analysis, No adverse events associated with tai
chi were reported. Of the 9 RCTS, 4 received an A
quality score and 2 received a B. Of the 13 NRSs,
11 received a B score. Of the 4 OBSs, 1 received an
A and'3 received a B score. Of the English language
studies, 5 received an A and 6 received a B. Of the
Chinese studies, 1 received an A, 10 received a B,
and 4 received a C. The significance of each rating
is provided in Table I.

Studies in Patients With Hypertension

Of the 8 studies that specifically evaluated patients
with hypertension, all reported a statistically signifi-
cant within-group reduction in mean BP after tai chi
exercise, Three RCTs, 4 NRSs, and 1 OBS with a
total of 524 patients with hypertension were found
(Table 1), The duration of tai chi training for the
studies ranged from 12 weeks to 3 years, The mag-
nitude of systolic BP (SBP) and diastolic BP (DBP)
change in the tai chi group ranged from -7 to 32
mm Hg and -2.4 to 18 mm Hg, respectively.

The 3 RCTs specifically designed to study patients
with hypertension varied in quality and study design.
Young and colleagues!® compared a light-intensity
tai chi program that “emphasized physical move-

-ments rather that meditational aspects” to moderate-

intensity walking and low-impact aerobic dance. The
investigators reported comparable BP reductions
(+SD) in both groups (-7.0 [+8.8] vs -8.4 [+8.85] mm
Hg SBP; —2.4 [£5.5] vs =3.2 [+5.5] mm Hg DBE
respectively); however, there were no difference
between groups. Of note, a higher compliance with
home exercise was reported in the tai chi group. Tsai
and colleagues'! reported significant SBP and DBP
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Table 1. ABC Quality Grading Criteria for 3 Study Design
Strara®

Randomized controlled trials

Adequate randomization, proper single-blinding of
assessors, and reporting of dropouts (modtification of

Jadad score)

Adequate metheds used to assess physical activity

No errors or discrepancies in reporting results

Clear inclusion/exclusion criteria

Sample size estimates/justification

Adequate description of tai chi intervention (eg, style,
training schedule, frequency/duration of classes,
instructor experience)

Adequate description of compatisen groups

Prospective, nonrandomized studies (controlled and

noncontrolled)

Unbiased selection of the cohort {prospective recruitment
of patients)

Sufficiently large sample size

Adequate description of the cohort; clear inclusion/
excluslon eriteria

Adequate methods used to assess physical activity

Adequate description of tai chi intervention (eg, style,
training schedule, frequency/duration of classes,
instructor experience)

Adeguate description of compartison groups

Use of validated method for ascertaining clinical outcomes

Adequate follow-up period

Completeness of follow-up

Aﬁalysis (multivariate adjustments) and reporting of results;
“ use of appropriate statistical analyses
Observational studies {contrelled and noncontrolled)
Valid ascertainment of cases
Unbiased selection of cases
Appropriateness of the control population {as applicable)
Clear incluston/exclusion criteria
Comparability of cases and controls with respect to
potential confounders
- Adequate methods used to assess physical activity
Adequate description of tai <hi intervention {eg, style,
training schedule, frequency/duration of classes,
* Instructor experience) i
Adequiate description of comparison groups
Appropriate statistical analyses

ABC grades: A, Least bias; results are valid. B, Susceptible

to some bias but not sufficient to invalidate the results.

C, Significant bias that may invalidate the results, *ABC
summary quality grading system adapted from methods used
in evidence reports of the Agency for Healthcare Research

and Qualiry.’

reductions, while there were no changes with usual

.cate. They also reported significant improvements in

lipids (total cholesterol, triglycerides, and low- and
high-density lipoprotein), as well as improvements

on the StateTrait Anxiety Inventory. The study
by Shen and Su,'? conducted in China, compared
tai chi with antihypertensive agents (unspecified)
and with no treatment. Although this study was
pootly described and lacked detail, the investiga-
tors reported a significantly larger proportion of
patients meeting “effective BP control” in the tai
chi group (739 in tai chi vs 45% in the medication
group, P<.01).

Studies in Other Cardiovascular Populations

Of the 3 studies that examined patients with car-
diovascular conditions, 2 studies examined patients
with coronary heart disease discharged after an
acute hospital stay (Table II). In the only RCT
in this subset, Channer and colleagues'® random-
ized patients recovering from an acute myocardial
infarction to a mixed tai chifqigong intervention,
conventional aerobic exercise, or a cardiac support
group. After 8 weeks, both aerobic exercise and
tai chi were associated with significant reductions
(+SD) in SBP (-4 [+7.5] and -3 [+3.3] mm Hg,
respectively, both P<;05). DBP was improved in the
tai chi group only (-2 [£2.7] mm Hg, P<.01). No
between-group comparisons were made. This study
also reported decreases in resting heart rate and
greater comphance with the tai chi mtervention

The prospective nonrandomized study by Zheng!?

showed decreases in DBP in patients with coronary

artery disease who had a mean baseline BP that met
current JNC 7 criteria for stage I hypertension.

Studies in Noncardiovascular Populations and
Healthy Patients

Of the 15 studies in this subset, most were conducted
in middle-aged “healthy” patients, although the mean
age ranged from 20 to 81 years (Table IV). Five RCTs,
7 NRSs, and 3 OBSs with a total of 1157 patients
wete included. The magnitude of BP decreases in
these studies ranged from —4 to —18 mm Hg SBP and
—2.3 10 7.5 mm Hg DBR Most compared tai chi with
usual activity, other forms of exercise, ot education,
Of note, patienss in 4 of these studies had a mean
baseline SBP >140 mm Hg, although a diagnosis of
hypertension was not mentioned.

DISCUSSION
Tai chi may have beneficial effects on- BP although
studies have varied in methodologic quahty ' Bach
of the 8 studies specifically designed to evaluate
patients with hypertension reported improvements
in BP with tai chi, although sometimes:showing no
difference when compared with convéntional exer-
cise. Another 18 studies, :including-othet cardio-
vascular populations and “healthy ents, offer
suppottive evidence that tai chi cas
may .play. a rolé in. .primary :prévention::More than
one-half of the stiudies were published n'Chinese
and offer data that: ;
{from other review:
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Table I1, Studies of Tai Chi in Patients With Hypertension
MobIRIED
JaDaD
Scorz®
Rererence (AutHoR, BP Resurrs/MacyiTung  and/
Year, Country, Stupy Poruration or BP CHanee (SD or ARC
PupLication STupy DescrirTion, MEan InTerRVENTION! 18 AVAILABLE) 1IN TC QuaniTy
Lancusgs) Desien BaseLine BB Mean Ace No  Contror Derans  croup® Scorg
Youngetal,’® 1999, RCT High normal orstagel 60 Yang-style TC (13 Decreased BP inboth  +4¢
United States, hypertension movements) for groups (between-group A
English 140/76 mm Hg 12 wk Palue not significant)
67y Walking/aerobic SBP -7 (8.8) mm Hg
dance DBP -2 (5.5) mm Hg
Tsai et al,' 2003, RCT High normal orstageI 76 Yang-style TC (108 Decreased BP {compared +3°
“Taiwan, English hypertension postutes) for 12 wk  with usual care) B
145/87 mm Hg Usual care SBP -16 (7.9) mm Hg
51y - DBP -9 (7.4) mm Hg
Shen and Su,'22000, RCT Essential hypertension 60 TC/Qigong Decreased BP {compared +2
China, Chinese Baseline BP not (18 postures; with medicationand C
reported unspecified no treatment)
64y duration) SBP -30 mm Hg
Medication? DBP —10 mm Hg
No treatment
Wang eral,'? 2000, NRS Essential hypertension 54 Yang-style TC for 3y Decreased BP B
China, Chinese or high normal SBP 14 mm Hg
{Men) 161/97 mm Hg (hypettension); —10
(hypertension) mm Hg (high normal}
140/83 mm Hg (high DBP —7 mm Hg
normal) (hypettension); -3 mm
66y Hg (high normal)
Fang and Wang,'* NRS Stage I/IT hypertension 70 Yang-style TC Decreased BP ail groups B
1985, China, 168/103 mm Hg (simplified 24 compared with no
Chinese Range 40-70 y forms) for 12 wk treatment (between-
Qigong breathing group P value not
Medication (tab significant for active
hypotensor co- interventions)
capropril)! SBP —13 mm Hg
Ne treatment DBP -8 mm Hg
Luetal,'¥ 1987, NRS Hypertension 14 TC (unspecified Decreased BP B
China, Chinese 180799 mm Hg style)/Qigong/ SBP =32 mm Hg
G6y relaxed slow DBP ~18 mm Hg
running for 6 mo
Taylor-Pifiae,'6 2006, NRS At least 1 CV risk 38 Yang-style TC Decreased BP B
United States, factor (92% with (24-posture short  SBP -19 (2.8) mm Hg
English hypestension) form) for 12 wk {at rest); —14 (4.0) mm
150/86 mm Hg ~ Hg (after step-test)
6oy DBP -9 (1.3) mm Hg
{at rest); ~17 (3.5) mm
Hg (after step-test)
Liu and L3, 2004, OBS Chronic hypertension 113 TC (unspecified Decreased BB B
China, Chinese GGy style; unspecified  TC vs control: SBP 159
duration) vs 167 mm Hg
No TC

"Number of study participants included in blood pressure (BP} analyses. YAl within-group (tat chi [TC]) pre-post changes are
significant (P<.05) unless otherwise noted. All results in controlled trials are reported in comparison with the control group(s) and
are significant (P<.05) unless otherwise noted. “Modified Jadad score for randomized controlled clinical erials (RCTs) (which gives 1
point for proper single-blinding of autcome assessors), ¥No further details reported. Abbreviations: CV, cardidvascular; DBE, diastolic
BP; NRS, prospective nonrandomized studies (that include an intervention), controlled and noncontrolled; OBS, observational,
cross-sectional studies, controlled; $BD, systolic BP; SD, standard deviation.
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Table IIL Studies of Long-Term BP Effects in Other Cardiovascular Populations
Srupy PoruraTion MopieieD
RerERENCE DescrIPTION, MEAN BP Rasurrs/ JaDAD® AND/OR
(AutHOR, YEAR, STUDY Baseuing BD, MEean INTERVENTION/ MacNITUDE OF BP ABC Quavrrry
COUNTRY) DEsien AGe No* ControLDetans  CHancrw TC crour®  Scome
Channerecal,’® RCT Coronary artery 126 Wu-style TC/Qigong Decreased BP both +2
1996, United disease (post- for 8 wk exetcise groups B
Kingdom, myocardial Exerclse to music (between-group P
English infarction) Suppott gtoup value niot reported)
133/84 mm Hg BP -3 (3.3) mm Hg
56y DEBP -2 (2.7) mm Hg
Zheng,1? NRS Coronary artery 24 Yang-style TC Decreased DBP B
2004, China, disease (simplified 24 DBP -6 mm Hg
Chinese 149/88 mm Hg forms} for 3 mo
68y :
Zhouand Li,?* NRS Various CV 143 TC (unspecified Decreased BP C
1994, China, conditions (26% siyle) for 3y {compared with no
Chinese with hypertension) NoTC TC)
Baseline BP not ‘
reported
S4y

cross-sectional studies, controlied; SBE systolic BE.

"Number of study participants included in blood pressure (BP) analyses; PAll within-group (tai chi [TC]} pre-post changes are
significant (Ps.05) unless otherwise noted. All results in controlled trials are reported in comparison wich the control group(s) and
are significant (P<.05) unless otherwise noted. “Modified Jadad score for randomized controlled clinical trials (RCTS) (which gives 1
point for proper single-blinding of outcome assessors). “No further details reported. Abbreviations: CV, cardiovascular; DBE diastolic
BP; NRS, prospective nonrandomized studies {thet include an intervention), controlled and noncontrolled; OBS, observational,

Comparison With Nonpharmacologic Approaches
to Hypertension
Traditionally, the role of exercise in the manage-

- ment of BP and hypertension has been discussed

in combination with other lifestyle modifications,
including weight loss, sodium restriction, the
Dietary Approaches to Stop Hypertension (DASH)
diet with increased potassium and calcium, mod-
eration of alcohol, and smoking cessation.?%37 With
tai chi, we found reductions in SBP from 7 to 32
mm Hg, Studies of conventional physical activity
have reported changes in SBP from 4 to 9 mm Hg
and suggest that there ‘may be an additive effect
when used in combination with other nonpharma-
cologic strategies, lowering SBP up to 10 to 15 mm
Hg. 342 Although it is difficult to compare magni-
tudes of BP reductions across studies, the available
data suggest that tai chi may be as effective as other
lfestyle approaches.

Comparison With Other Mind-Body Approaches

Similar BP-lowering effects have been reported
with other mind-body therapies, both nonexercise
and exercise-based interventions {eg, transcenden-
tal meditation, mindfulness-based stress reduction,
gigong, and yoga).*'% In one study, investigators
reported a 3.4 mm Hg SBP reduction in patients
with stable coronary disease who practiced 16 weeks
of - transcendental meditation, as compared with
health education, The mechanisms by which mind-
body interventions such as tai chi may contribute to
reductions in BP are not well understood, although

modulation of autonomic tone is often cited.*6*
The role of stress in cardiovascular physiology and
the relationship between stress, chronic sympathetic
stimulation, and vasoconstriction is well described.*
Although there is a component of aerobic exercise
with tai chi, to what extent the meditation, imagery,
breathwork, general relaxation, and stress reduction
play active roles in the overall effects is unknown.
Studies suggest that meditative and stress reduction
techniques (eg, progressive muscle relaxation, bio-
feedback, or music therapy) alone can have measur-
able effects on BR°

Clinical Implications and Advantages of Tai Chi

Given the existing evidence, tai chi exercise may
be a safe and effective alternative to conventional
exercise programs. It may be appropriate for
patients unable or unwilling to engage in other
forms of physical activity or as a bridge to more
rigorous activity in frail or deconditioned patients.
Patients with borderline BPs may be reluctant to
begin drug therapy and often welcome nonphar-
macologic approaches. These lifestyle interventions
have been recognized as important and effective
strategies for both primary and secondaty preven-
tion, although they often require a high level of
motivation from the patient,®” Patients with either
prehypertension or established hypertension, who
otherwise feel well, may, find it difficult to engage
in and maintain a regalar.conventional exercise
regimen. Finding an -appropriate,:nonthreatening,
easy-to-perform activity that patients will maintain
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'Yable IV, Studies of Long-Term BP Effects in Noncardiovascular and “Healshy” Patients
- MoprrieD
) JaDADE AMD/
RerRRENCE Stupy POPULATION OrR ABC
(AutHOR, YeAr, Stupy  Drscriprion, Meaw ' InTERVENTION/ BP Resurrs/MacriTune oF BP Cuange  Quanity
Countay) Desiern Baserme BE Meaw Ace No.2  ConrroL DETAILS (SD) ¢ TC grous® SCORE
Wolf et al,?! RCT  Healthy 167 Yangstyle 1Cfor 15  Decreased SBP post-walk test (compared  +4°
1996, United SBP post-walk 169 mm Hg wk with balance training and education) A
States, English 76y ! Computerized balance SBP 13 {27.4) mm Hg
training
Education
Wolf et al,?? RCT  Trassitionally frail 311 Yangstyle TC for 48  Decreased SBP {compared with +41
2006, United 149/77 mm Hg wk education) A
States, English 81y Wellness education SBP -7 mm Hg
DBP 4 mm Hg
Thomaseral™ RCT  Healthy 207  Yang-style TC {24 No change in BP (compared with +3
2005, Hong 142/72 mm Hg forms) for 12 mo reslstance training and usual activity) A
Kong, English 69y Resistance training B
Usual activity
Zhang and Yue,¥ RCT  Healthy men . 20 TC {unspecified style} Decreased BP (compared with running) — +2
2004, China, 123/79 mm Hg for 8 wk ) SBP -9 mm Hg C
Chinese 20y ‘ Running DBP -6 mm Hg
Zhang et al,¥ RCT  Healthy 60 TC (unspecified siyle  Decreased BP (compared with no +1
1997, China, Baseline BP not reported and duration) exercise) C
Chinese Mean age not reported Nao exercise Magnitude of change not reported
Wuand Ho, 2  NRS Chrenic rheumatic and 20 Yang-style TC Increased SBP A
1996, China, dermatblogic conditions (simplified 24 forms, (+7 mm Hg)
Chinese 118/75 mm Hg 108 movements) for
Sdy 3 mo .
Koetal72006, NRS  Healthy women; hospital staff 20 TC (unspecified style)  Decredsed SBP B.-
Hong Kong, 114/69 mm Hg for 10 wk (6 mm Hg)
English 41y ) -
Schaﬁer28 1996, NRS  Healthy 46 Modified TG for 10 wk No change in BP (compared with usual B
United States, . Mean BP not reported Usual activity activity)
English 70y B
Thornton eral,”” NRS  Healthy women; community- 34 Yang-style TC (108 Decreased BP (compared with usual B
2004, Hong dwelling) postures} for 12wk activity)
Kong, English 122/80 mm Hg Usual activity SBP 10 mm Hg
48y DBP -8 mm Hg
Liueral, 2003, NRS  Healthy women 30 Yang-style TC Decreased BP . B
China, Chinese 130/83 mm Hg (simplified 24 form) SBP -18 mm Hg
Gdy for 6 mo DBP --11 mm Hg
Niand Lei, MNRS Healthy 39 TC (42 styles) for 1y Decreased SBI B
2000, China, 131/78 mm Hg (-4 mm Hg)
Chinese 6ly
Zhang and Fu,2 NRS  Healthy 90 TC tunspecified style) Decreased BP B
1991, China, 121/74 mm Hg (young men}; for 12 mo $BP —7 mm Hg (young men);-11 mm
Chinese 113/73 mm Hg (young Hg (young women); —12 mm Hg (older
women); 130/86 mm Hg men); -8 mm Hg (older women)
(older men); 126/82 mm DBP -5 mm Hg (young men); -9 mm
Hg (older women) Hg (young women}; ~12 mm Hg (older
25 y {young) men); -9 mm Hg (older women)
41 ¥ (old)
Wang et al,?? OBS  Healthy male TC 20 Yang-style TC (108 No difference in BP A
2001, Taiwan, practitioners movements) for 11y TCvs control
English 69y Age and body size~ SBP 141 (28.5) vs 139 {22.1) mm Hg
matched sedentary  DBP 72 (6.3) vs 77 (6.3} mm Hg
control
Gaoand Tan,®®  ©OBS  Healthy elders 60 TC {unspecified style) Decreased BP B
1997, China, Range 60-70 y for3y TC vs control:
Chinese . NeTC SBP 123 (11.3) vs 145 (13.5) mm Hg
DBP 79 (13.5) vs 88 (9.0) mm Hg
Liang3%2001, OBS  Healthy elders 33 Long-term TC Decreased BP
China, Chinese 65y practitioners TC vs control:
(unspecified style; SBP 137 (4.3) vs 148 (4.9) mm Hg

unspecified duration) IDBP 77 {2.5) vs 81 (3.1) mm Hg

Non-TC practitfoners

“Number of study participants included in blood pressure (BP} anatyses. "All within-group (cai chi [TCI) pre-post changes are significant {P,05)
unless atherwise noted. All resules in controlled trials are reported in comparison with the control group(s) and are significant {P<.05) unless otherwise
noted. “Madified Jadad score for tandomized controlled clinical tials (RCTS) (which gives 1 point for proper single-blinding of outcome assessors).
Abbreviations: DBE diastolic BP; NRS, prospective nonrandomized studies (that include an intervention), controlled and noncontrolled; OBS,
abservational, cross-sectional studies, controlled; SBE systolic BE:
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is critical to therapeutic success. Clinical trials have
reported excellent compliance with tai chi interven-
tions and suggest that tai chi-may promote exercise
self-efficacy. Several studies mention better adher-
ence to tai chi, as compared with standard exercise.
Other studies have provided qualitative data to
support meaningful changes in social functioning
and well-being with tai chi.’’?

Safety o

Collectively, these studies suggest that tai chi is
likely to be safe for patients with hypertension. Two
trials with higher-risk patients with coronary artery
disease reported no adverse effects.!®? Another
study appeared to be safe in frail elders*® The
exercise intensity of tai chi can be easily modified.
Many studies have reported metabolic equivalents
of 1.5 to 4.0 (approximately low-moderate aerobic
exetcise), a reasonable intensitjy for even the more
deconditioned cardiac patient.>¥=3

Limitations .
The quality of studies within this review varied
significantly, Overall, quality was poorer in the
Chinese language studies although adequate qual-
ity studies were found in both languages. Since the
substantial majority of studies reported positive
results, the possibility of publication bias certainly
exists. Also, since most of the studies reported posi-
tive outcomes, it is difficult to determine whether
there was an inverse relationship between study
qiality and positive findings (eg, lower quality stud-
ies reporting more positive results). It is, however,
worth noting that 2 of the 3 studies that reported
no change in BP received an A quality score.

In addition, we were unable to perform meta-
analyses, and our synthesis of results was limited

by study heterogeneity, with differences in design,

and types of control, as well as protocol imple-

‘mentation, intervention style, intensity, and dose/

duration, There were also inherent limitations in
our use of the Jadad scile, given the nature of tai
chi trials and the frequent difficulty and impracti-
cality of double-blinding. Despite these limitations,
this study provides a valuable synthesis of informa-

tion on a therapy that has the potential to benefit

a majority of our population. Further, this review
includes the first comprehensive synthesis of both
English and Chinese language literature describing
long-term BP effects of tai chi.

CONCLUSIONS

Further studies of tai chi exercise are needed. Future
research should include prospective, adequately
powered RCTs in carefully chosen and defined
patient populations, with SBP and DBP as primary
outcomes. Importantly, tai chi study interventions
need to be well characterized and validated so
that meaningful comparisons can be made across
studies and practical inferences made regarding

clinical use. Further research will help to define the
potential role of tai chi exercise in both primaty
and secondary prevention of hypertension together
with other nonpharmacologic approaches, lifestyle
modifications, and conventional medications.
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