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ABSTRACT

Objective: This pilot, randomized clinical trial
investigates the effectiveness of tai chi as the
primary treatment for Chinese Americans with major
depressive disorder (MDD).

Methods: 67 Chinese Americans with DSM-IV MDD and
no treatment for depression were recruited between
March 2012 and April 2013 and randomized (1:1:1)
into a tai chi intervention, an education program, or a
waitlisted group for 12 weeks. The primary outcome
measure was the 17-item Hamilton Depression Rating
Scale (HDRS;5); positive response for this outcome was
defined as a decrease in total score of 50% or more,
and remission was defined as HDRS;; < 7.

Results: Participants (N=67) were 72% female with

a mean age of 54+ 13 years. No serious adverse
events were reported. After the end of the 12-week
intervention, response rates were 25%, 21%, and 56%,
and remission rates were 10%, 21%, and 50% for the
waitlisted, education, and tai chi intervention groups,
respectively. The tai chi group showed improved
treatment response when compared to both the
waitlisted group (odds ratio [OR]=2.11; 95% Cl, 1.01-
4.46) and to the education group (OR=8.90; 95% Cl,
1.17-67.70). Tai chi intervention showed significantly
improved remission rate over the waitlisted group
(OR=3.01;95% Cl, 1.25-7.10), and a trend of improved
remission compared to the education group (OR=4.40;
95% Cl, 0.78-24.17).

Conclusions: As the primary treatment, tai chi
improved treatment outcomes for Chinese Americans
with MDD over both passive and active control groups.

Trial Registration: ClinicalTrials.gov identifier:
NCT01619631
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I n the United States, there are significant disparities of mental health
care and access for ethnic minorities.! Chinese immigrants with
major depressive disorder (MDD) frequently underutilize mental health
services due to language barriers and strong cultural stigma against
psychiatric disorders.* There is a serious need to investigate culturally
sensitive mental health interventions for depressed Chinese immigrants.

Tai chi is a mind-body exercise comprising measured and intentional
movements, focused breath, and the use of imagery and has been
postulated to improve depression by alleviating the effects of stress
on the body.> Recent studies have shown that tai chi reduces stress,
anxiety, and depression.'?~!> However, these studies enrolled primarily
patients with medical conditions, not patients with MDD. In this study,
we examined the feasibility, safety, and effectiveness of tai chi as a
primary treatment for Chinese Americans with MDD.

METHODS

Participants

Chinese Americans with MDD were recruited through advertisements
between March 2012 and April 2013 from Boston’s Chinese community.
The inclusion criteria included (1) self-identified as being of Chinese
ethnicity and fluent in Mandarin or Cantonese, (2) 18-70 years of age,
(3) Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-1V)'¢ diagnosis of major depressive disorder, and (4) baseline score
on the 17-item Hamilton Depression Rating Scale (HDRS,)'”"!® ranging
from 14 to 28, inclusive. The exclusion criteria included (1) primary
psychiatric diagnosis other than MDD; (2) history of psychosis, mania,
or severe cluster B personality disorder; (3) judged by the investigators
to have unstable medical conditions; (4) current active suicidal or
self-injurious potential necessitating immediate treatment; (5) regular
practice of tai chi or other forms of mind-body intervention in the past
12 months; and (6) current or planned use of potentially confounding
treatments during the study, including antidepressants, psychotherapy,
and complementary and alternative treatments thought to have beneficial
effects on mood, such as St. John’s Wort, S-adenosyl methionine (SAMe),
omega-3 fatty acids, light therapy, and other mind-body interventions
(eg, Qigong, mindfulness training, muscle relaxation training, etc). The
study was approved by the Institutional Review Board of Massachusetts
General Hospital, written informed consent was obtained, and the study
was registered at ClinicalTrials.gov (identifier: NCT01619631).

Participant Enrollment and Randomization

After the participant gave consent, a psychiatrist administered the
Chinese Bilingual version of the Structured Clinical Interview for
DSM-IV Axis I Disorders (CB-SCID-I)" to assess the diagnosis of
MDD and, in addition, completed the 17-item Hamilton Depression
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B Tai chi was found to be effective in alleviating anxiety
and depression symptoms for patients who suffered from
medical conditions and as an augmentative treatment for
depressed patients. It is unclear whether tai chi is effective
as a primary treatment for patients with depression.

B Findings of this study suggest that for patients with mild
or moderate depression, tai chi shows promise to be an
effective first-line treatment.

B For depressed Chinese Americans who avoid mental
health services because of stigma, tai chi could be a
culturally acceptable treatment.

Rating Scale (HDRS;,)!”!® to determine eligibility. Eligible
participants were randomized 1:1:1 with an online program
(www.graphpad.com/quickcalcs/randomizel.cfm) into 1
of 3 groups: (1) tai chi intervention, (2) education (active
control), and (3) waitlist (passive control). Randomization
was performed at the beginning of the study by a statistician
(L.B.). Each time we recruited a new subject to the study, we
obtained the randomization assignment from the statistician.
Participants received $20 for each outcomes assessment
interview at weeks 6, 12, 18, and 24, but they were not
remunerated for attending the tai chi or education training.
Participants in the education and the waitlist groups were
offered free tai chi classes after they completed the 24-week
study period.

Intervention

The tai chi intervention consisted of 1-hour group classes
twice a week for 12 weeks. During the study period, 3 cohorts
of tai chi groups were formed, about 1 group every 4 months.
We employed 2 instructors; the first instructor taught the
first 2 groups, and the second instructor led the third group.
Each instructor had over 20 years of prior experience
teaching tai chi in a community setting. The instructors
followed a standard protocol, which included the first
section of the traditional 108 movements of Yang-style tai
chi and comprises 24 basic tai chi movements.?’ In addition,
the instructors coached the participants through a set of
traditional warm-up exercises that involved arm swinging;
gentle stretches of the neck, shoulders, spine, arms, and
legs; and traditional breathing methods. Participants in the
intervention group were encouraged to practice at home at
least 3 times per week and to record how often they practiced.
Classes were conducted in Chinese (both Cantonese and
Mandarin). To facilitate social interaction and mutual
support, peer learning and discussion were encouraged and
considered an important therapeutic element of the tai chi
class.

Participants in the education group received didactic
training and discussed stress, mental health, depression,
and its treatment for 1 hour twice per week for 12 weeks.
Participants in the waitlisted group were contacted for
assessment at weeks 6, 12, 18 and 24 weeks but received
no other interventions during their waiting and follow-up
periods.

Outcome Assessments

Outcomes were assessed at baseline and weeks 6, 12,
18, and 24. At each assessment, participants in all 3 groups
completed the following quantitative instruments: (1) the
HDRS,,,!”!8 (2) the Clinical Global Impressions Severity
(CGI-S)*! and Improvement (CGI-I) scales,?! (3) the 36-item
Short Form Health Survey (SF-36),%2?* (4) the Mindful
Attention Awareness Scale (MAAS)?**?* for mindfulness
awareness, and (5) the Multidimensional Scale of Perceived
Social Support (MSPSS).??7 At week 12, subjects in the
tai chi group were interviewed using a semistructured
questionnaire to obtain qualitative information about their
tai chi experience (O. E. Lee, PhD; K. Meade, BA; G. Y. Yeh,
MD, MPH; et al. Manuscript submitted, 2016). Following are
detailed descriptions of the quantitative instruments:

17-item Hamilton Depression Rating Scale: The
HDRS;,!”18 is a 17-item clinician-rated scale for
depression. The Chinese translated version of the
HDRS;; has been shown to have adequate reliability
and validity.?®

Clinical Global Impressions Severity and Improvement
scales: These 2 clinician-rated scales?! assess patients’
global improvement. The CGI-S (severity) measures
the current condition of the patient, and the CGI-I
(improvement) measures the degree of improvement
since the start of treatment.

36-item Short Form Health Survey: The SF-36* is a
generic health-related quality-of-life instrument.
There are 36 items that assess health across 8
domains: bodily pain, general health perceptions,
mental health, physical functioning, role limitations
due to emotional health problems, physical health
problems, social functioning, and vitality. The
Chinese translated version of the SF-36 was validated
by Yang et al.

Mindful Attention Awareness Scale: The MAAS*
consists of 9 items to measure mindfulness. It has
been shown to have good reliability and convergent/
discriminant validity among a Chinese population.*®

Multidimensional Scale of Perceived Social Support:
The MSPSS?*% is a self-administered, 12-item scale
to assess perceptions of social support from family
members, friends, and a significant other, with
higher scores indicating greater levels of perceived
support. The Chinese translated version was found to
have good internal consistency.?”

Beliefs and Expectations of Tai Chi: This is a 4-point
Likert scale (0=no, 1 =maybe, 2 =yes, 3 =definitely)
for the participants to report their baseline beliefs
on the effectiveness of tai chi as treatment for
depression.?

Feasibility and Safety Measures: At each class,
participants were asked to complete an attendance
sheet, the Adverse Events Log, and the Adherence to
Tai Chi Practice Log to report how many times and
how long they practiced tai chi in the previous week.
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Table 1. Demographic Characteristics of Participants in the 3 Intervention Groups

Waitlist Education Tai Chi
(n=22) (n=22) (n=23)
Characteristic n % n % n % Fisher Exact Test P Value
Sex (female) 15 68 16 73 17 74 0.0497 .8904
Beliefs in tai chi intervention 0.0038 .8568
Maybe 12 55 10 45 13 57
Yes 8 36 8 36 10 43
Definitely 2 9 3 14 1 4
Marriage status 0.0006 9678
Married 13 59 12 55 17 74
Widowed 3 14 3 14 2 9
Separated/divorced 3 14 4 18 3 13
Never married 3 14 2 9 2 9
Education 0.0356 7477
High school or less 10 45 8 36 12 52
Some college or above 12 55 13 59 12 52
Employment status 0.0027 .0506
Employed 13 59 17 77 1 48
Unemployed 9 41 4 18 13 57
Mean SD Mean SD Mean SD Kruskal-Wallis x2, P Value
Agey 55 15 55 9 53 14 0.6893 .7085

Data Analyses

Preliminary analyses: The 3 groups were compared, using
nonparametric statistical tests, with respect to participants’
demographics, beliefs in the effectiveness of tai chi for
depression, and severity of depression at the beginning
of the study. Chi-square tests were utilized for categorical
variables and analysis of variance (ANOVA) tests were used
for continuous variables (see Table 1).

Primary outcome analyses: The primary outcome
variables were the response and remission rates for
depression. Response was defined by a >50% improvement
in HDRS,; score at the last assessment, compared to baseline,
and remission was defined by a HDRS,; score <7 at the last
measurement.*® Multivariate logistic regression analyses were
performed to examine whether patients randomized to the tai
chi group exhibited improved treatment outcomes compared
to the control groups. A modified intent-to-treat analysis
(to include patients with > 1 visit after their initial screening
visits) and last-observations-carried-forward approach was
used for data analyses. In the multivariate logistic regression
analyses, response and remission status were the outcome
variables of interest. The type of intervention (tai chi vs
education; tai chi vs waitlist; and education vs waitlist) was
the primary predictor of interest, and the baseline HDRS;,
score, age, and sex were entered as default confounders.

Secondary outcome analyses: For continuous outcomes
including the HDRS,; CGI, SF-36, MAAS, and the MSPSS,
ANOVA tests with pair-wise comparisons were used to
examine differences between the intervention and the
control groups.

Statistical analyses were conducted using SPSS software,
version 20.0.%!

RESULTS

We consented and interviewed 93 people who met criteria
and showed interest in the study and enrolled 67 (72%
female, mean+SD age=54+ 13 years). The participants

overall enjoyed good health with no medically unstable
conditions or apparent limitations on physical activities.
They were receiving no antidepressants, psychotherapy,
or complementary and alternative treatments thought to
have beneficial effects on mood. Enrolled participants were
randomly assigned into 1 of the 3 groups: (1) tai chi (n=23),
(2) education (n=22), and (3) waitlisted (n=22). The 3
groups were similar in their demographics and outcome
measurements at baseline (Table 1).

At baseline, all participants had positive expectations
that tai chi would help their depression (“not helpful”: 0%,
“maybe”: 52%, “yes”: 39%, and “definitely”: 9%).

After randomization, 15 participants dropped out of the
trial before their first outcome assessment at week 6 (5 from
the tai chi group, 8 from the education group, and 2 from
the waitlisted group) owing to reasons including having
no means of transportation because their friends were
randomized to a different intervention group, unanticipated
trips to China due to family emergencies, and loss of interest
after knowing that they were randomized to a control group.
Between weeks 6 and 24, 4 participants showed significant
worsening of symptoms based on predetermined criteria
(CGI-126); they were discontinued from the study and
referred to conventional treatment for depression (Figure
1). Patients in the tai chi group reported few, nonspecific side
effects that may or may not be related to the exercise. Effects
included 3 (17%) of the participants reporting GI discomfort,
2 (11%) reporting knee pain, and 1 (6%) reporting each of
the following: back pain, diarrhea, ear nerve pain, fatigue,
finger pain, foot pain, memory loss, and poor appetite. No
serious adverse events related to tai chi were reported.

On the basis of the intent-to-treat method, 52 respondents
were included in subsequent analyses with 18 in the tai chi
group, 14 in the education group, and 20 in the waitlisted
group at week 6. Fifty participants (75% of the randomized
participants) completed the 12-week intervention.

At week 12, response rates were 25%, 21%, and 56% and
remission rates were 10%, 21%, and 50% for the waitlisted
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Figure 1. Flowchart of Subject Recruitment, Intervention, and Follow-Up of Tai Chi Treatment for Depressed Chinese Americans

| Potential participants were interviewed (N = 93) |

‘I Not eligible/Withdrew (n = 26)

| Eligible participants were randomized (n = 67) |

!

|

le—

Tai Chi Intervention Group Education Control Group Waitlisted Control Group
Baseline Baseline Baseline
n=23 n=22 n=22
5 Withdrew 8 Withdrew —— 2 Withdrew
v
Week 6 Week 6 Week 6
n=18 n=14 n=20
1 Discontinued? 1 Discontinued?
A A A 4
Week 12 Week 12 Week 12

N =17 (74% retention)

N = 14 (64% retention)

N =17 (74% retention)P

N = 14 (64% retention)

A A y
Week 18 Week 18 Week 18
N=17 =14 N=18

A A, y
Week 24 Week 24 Week 24

N =17 (77% retention)P

2For safety concerns, patients were discontinued and referred to clinical treatment if their depression showed significant worsening during the study.
bThe numbers used for statistical analyses may differ since intent-to-treat analyses were used with last observation carried forward.

Table 2. Primary Outcomes?

Tai Chivs Tai Chivs Education vs
Waitlist Education Tai Chi Education Waitlist Waitlist

Outcome n/Total % n/Total % n/Total % OR (95% CI) OR (95% CI) OR (95% CI)
Week 12 Postintervention

Positive response 5/20 25 3/14 21 10/18 56 8.90(1.17-67.70) 2.11(1.01-4.46) 1.10(0.18-6.75)

Positive remission 2/20 10 3/14 21 9/18 50 4.40(0.78-24.17)  3.01(1.25-7.10) 4.10(0.40-43.78)
Week 24 Follow-Up

Positive response 8/20 40 8/14 57 13/18 72 2.26(0.47-10.84) 2.51(1.11-5.70) 1.96 (0.48-7.93)

Positive remission 6/20 30 6/14 43 11/18 61 2.40(0.53-10.85) 2.20(1.04-4.64) 2.09(0.42-10.34)

2Bolded values indicate P<.05.

group, education group, and the tai chi intervention
group, respectively. The tai chi group, when compared to
the waitlisted group, showed greater response (odds ratio
[OR]=2.11; 95% CI, 1.01-4.46) and remission (OR=3.01;
95% CI, 1.25-7.10) rates at week 12 (Table 2). Moreover,
these improvements were sustained at week 24 follow-up.
The tai chi group, when compared to the education group,
showed significantly greater response (OR=28.90; 95% CI,
1.17-67.70) and a trend toward greater remission that was
not statistically significant (OR=4.40; 95% CI, 0.78-24.17)
at week 12; there were no differences in their response and
remission rates during follow-up at week 24, 12 weeks after
the completion of tai chi intervention for the tai chi group.

In examining the changes in continuous variables
at week 12 (Table 3), the tai chi group showed improved
CGI-I, MSPSS (friends subscale), MAAS, and SF-36 (health
subscale) scores when compared to both the waitlisted

group and the education group, and the effect sizes (Cohen
d) for tai chi intervention ranged from medium (0.5-0.8)
to large (>0.8). HDRS,,, CGI-S, and BDI also showed a
trend of improvement due to tai chi intervention, but the
improvement did not reach statistical significance.

DISCUSSION

The existing literature suggests that tai chi may alleviate
symptoms of anxiety and depression and may be an effective
adjunctive treatment for patients with MDD. This study
investigated depressed Chinese Americans who were not
receiving conventional treatment and showed that a tai chi
intervention resulted in improved treatment response (= 50%
symptom reduction from baseline) when compared to both
waitlisted and education control groups. Using continuous
measurements, tai chi was associated with improvements in
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Table 3. Secondary Outcomes?®

ANOVA to
Compare
Baseline Week 12 Changes
Tai Chi Education Waitlist Tai Chi Education  Waitlist  Pre-andPost- Effect Size® (Cohen d)
Group Group Group Group Group Group Intervention  TajChivs Tai Chivs
Outcome (n=23) (n=22) (n=22) (n=18) (n=14) (n=19) F, P Education®  Waitlistd
HDRS;; score 1943 19+3 19+2 9+5 15+7 134+7 29 .07
CGl score
Severity (CGI-S) 4+1 4+1 4+1 20 .15
Improvement (CGI-I) 4+ 4+0 4+0 34 .04*% 0.74 0.78
MSPSS score
Significant other 14+7 169 13+£8 207 18£8 167 2.7 .08
Family 2146 17+8 19+6 23+5 19+8 19+6 1.0 39
Friends 15+£7 16£8 13+£8 21+6 17+£9 15£7 34 04% 0.96 0.63
MAAS score 51+£14 50+9 55+15 65+14 54+12 55+14 53 .01% 0.83 0.98
BDI score 2017 24+9 24+8 11+6 18+9 19+£10 2.7 .08
SF-36 score
Physical function 653+212 711+£164 652+205 778+18 718+£184 703+£174 22 12
Role limitation, 144+158 171+£168 150157 267+172 129+149 184+180 24 .10
physical
Role limitation, 122+135 114+123 80+120 3331114 1214131 179+123 19 .6
emotional
Energy 146+86 156+68 131160 200+86 151491 148+62 23 .11
Emotional 210+£84 201+87 198+70 27787 240+89 23666 1.0 .38
well-being
Social function 125+34 127+32 122+40 151133 127132 145+ 34 1.8 .18
Pain 123+45 113+£21 104+£40 151+£40 117+£30 116£33 1.5 .22
Health 181176 170162 160+75 265+103 177190 188+81 45 .02* 0.91 0.76

aAll values are mean +SD unless otherwise noted.
bEffect sizes were calculated for variables with positive ANOVA tests.

“Tai Chi vs Education” shows comparisons between tai chi group and education group in the changes in their outcome variables from baseline to week 12.
d*Tai Chi vs Waitlist” shows comparisons between tai chi group and waitlist group in the changes in their outcome variables from baseline to week 12.

*P<.05.

Abbreviations: ANOVA =analysis of variance, BDI=Beck Depression Inventory, CGl=Clinical Global Impressions scale, HDRS;;=17-item Hamilton Depression
Rating Scale, MAAS =Mindful Attention Awareness Scale, MSPSS =Multidimensional Scale of Perceived Social Support, SF-36 =36-item Short Form Health

Survey.

CGI-I, MSPSS (friends subscale), MAAS (the mindfulness
scale), and SF-36 (health subscale) with medium to large
effect sizes. The small sample size may explain why some
of the continuous measurements did not show statistically
significant improvement at week 12. Similar to previous
studies, there were no serious side effects from the practice
of tai chi.¥%

There have been a limited number of studies that
examined the effects of tai chi in patients with MDD. Tsang
et al** conducted a small randomized controlled trial of
14 older Chinese patients with depression and reported a
positive impact of tai chi on depressive symptoms. Similarly,
Cho et al** and Chou et al*¢® also reported beneficial effects
of tai chi on elderly patients with depression. However,
these 2 studies did not mention whether the patients were
receiving antidepressant medications. Lavretsky et al*’
studied depressed elderly patients who partially responded
to antidepressant treatment and found that both tai chi and
health education were effective adjunctive treatments. In
an earlier study,®® our team examined the feasibility and
outcomes of a tai chi intervention on depressed Chinese
American patients. That naturalistic study allowed patients
to continue to receive antidepressants and other depression
treatments during the tai chi intervention. In that study,
we demonstrated the feasibility and acceptability of tai
chi in the treatment of depressed Chinese American

patients, and reported descriptive outcomes with no formal
statistical analyses. In this current study, we used a more
sophisticated design to compare the outcomes of 3 groups:
a tai chi intervention group, an active control group that
received the same number of sessions of psychoeducation,
and a waitlisted group. To investigate the efficacy of tai chi
as monotherapy for treatment of MDD, the current study
excluded patients receiving antidepressant, psychotherapy,
or complementary and alternative treatments and those who
were practicing other mind-body interventions. Outcomes
from this current study show that tai chi, as the primary
treatment, provided significant improvement in treatment
response over both active and passive control groups for
Chinese Americans with MDD. If confirmed by future
studies with larger sample sizes, the findings from this study
could have a significant clinical and public health impact.
Tai chi, a culturally sanctioned folk treatment, could be used
as a primary treatment for depressed Chinese and Chinese
Americans who tend to avoid mental health services. Tai
chi could also help to fill the gap of a serious shortage of
mental health clinicians, both within and outside of the
United States.

In recruiting for this study, we advertised using “tai chi
for stress reduction;” and the Chinese community responded
positively as tai chi is a popular practice for both physical
and mental well-being. Tai chi is not associated with the
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negative stigma-that Chinese’American patients typically
associate with mental health services. At baseline evaluation,
all participants had positive expectations of tai chi, ranging
from “maybe” to “yes” and “definite,” supporting our
hypothesis that the Chinese community has confidence in
tai chi to promote health and mental well-being.

There are a number of limitations of this study. First, at
week 12, the significant improvement in both response and
remission in MDD was demonstrated only when the tai chi
intervention group was compared to the waitlisted group.
When compared to the education group, the tai chi group
showed statistically significant improvement in response,
but not in remission. To evaluate whether tai chi improved
remission over an attention control group would require
a larger sample size to allow more accurate estimation of
response and remission rates and an adequately powered
study.

Second, multiple statistical analyses were performed to
compare the outcomes of continuous outcome measurements
used in this study, which may lead to false positives or
type I error. Third, there was a considerable drop-out
rate, 15 patients (22%) dropped out after randomization.
Nevertheless, most participants (75%) persisted through
the end of the 12-week intervention and described highly
positive personal experiences with learning and practicing
tai chi (which will be reported elsewhere using qualitative
analyses).

Fourth, the intervention group and 2 control groups
were not blinded in their randomization status, which,
for patients in the control groups, might have manifested
expectancy effects owing to patients’ thinking they have to
wait for the “active” treatment. Such an effect may affect the
waitlisted group more because the education group could be
considered an active treatment.

Finally, as patients in this study were predominantly
recent Chinese immigrants, we cannot be sure whether
these results would generalize to other populations. Further
studies will be needed to examine if tai chi is effective for
treating depression in the mainstream population and in
other ethnic minority groups that may or may not share
similar positive expectations of the intervention. Overall,
since this is a pilot, single blinded study with a small sample
size and participants who were aware of their intervention
assignment, the findings should be considered preliminary.
Nevertheless, we are encouraged by the improvement in
treatment response shown by the tai chi intervention despite
a relatively small sample size.

With respect to further investigation, we note that
interventions such as tai chi involve a complex system of
movement, breathing, concentration, mindfulness, and
psychosocial interactions.* Future studies with larger sample
sizes and better concealment of the targeted intervention (eg,
the study involving tai chi and other treatment modalities)
will be needed to confirm these findings and to determine
which components of tai chi may be responsible for its effects.
The addition of objective physiological measurements (eg,
biological markers associated with stress such as salivary

cortisol and proinflammatory” cytekines in peripheral
blood) is also likely to further elucidate the mechanisms of
mind-body interventions such as tai chi on depression.

CONCLUSIONS

A 12-week tai chi intervention is safe and feasible
and shows promise in improving depression outcomes
in Chinese Americans with MDD. If confirmed by more
definitive studies, tai chi could be a valuable treatment
option for depressed Chinese Americans who prefer a
culturally sanctioned intervention.
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