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Abstract

Objectives: Geriatric depression is difficult to treat and frequently accompanied by treatment 

resistance, suicidal ideations and polypharmacy. New adjunctive mind-body treatment strategies 

can improve clinical outcomes in geriatric depression and reduce risk for side-effects of 

pharmacological treatments.

Methods: We conducted a 3-month randomized controlled trial to assess the efficacy and 

tolerability of combining Tai Chi Chih (TCC) or Health Education and Wellness training (HEW) 

with the stable standard antidepressant treatment on mood and cognitive functioning in depressed 

older adults (NCT02460666). Primary outcome was change in depression as assessed by the 

Hamilton Rating Scale for Depression (HAM-D) post-treatment. Remission was defined as HAM-

D ≤ 6; naturalistic follow-up continued for 6 months. We also assessed psychological resilience, 

health-related quality of life and cognition.

Results: Of the 178 randomized participants, 125 completed the 3-month assessment and 117 

completed the 6-month assessment. Dropout and tolerability did not differ between groups. 

Remission rate within TCC was 35.5% and 33.3%, compared to 27.0% and 45.8% in HEW, 

at 3 and 6 months respectively (x2(1) = 1.0, p = 0.3; x2(1) = 1.9, p =0.2). Both groups improved 

significantly on the HAM-D at 3 and 6 months. TCC demonstrated a greater improvement in 

general health compared to HEW.
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Conclusions: Both TCC and HEW combined with a standard antidepressant treatment improved 

symptoms of depression in older adults. While TCC was superior to HEW in improving general 

health, we did not find group differences in improvement in mood and cognition.

Late-life depression (LLD) occurs in 5% –15% of community-dwelling elderly and is 

associated with high rates of relapse, morbidity, mortality, and suicide.1–3 Over 60% of 

the depressed elderly fail to achieve symptomatic remission and functional recovery with 

pharmacotherapy,4,5 and LLD is often accompanied by unremitting cognitive dysfunction 

and poor health function.6,7 Finding new treatments that enhance resilience and improve 

outcomes is an important healthcare imperative.8,9

Mind-body therapies, including Tai Chi and Qi Gong have been consistently reported 

to reduce negative emotions and improve psychological and physical wellbeing.10–15 In 

a recent meta-analysis, Tai Chi (TC) interventions had beneficial effects for various 

populations on a range of psychological well-being measures, including depression, anxiety, 

and general stress management.16 In mechanistic studies, TC has demonstrated decreased 

sympathetic output, improved viral immunity and vaccine response, and health functioning 

in older adults, indicating that the mechanisms by which TC can help improve symptoms of 

depression and overall mental health include rebalancing autonomic nervous system (ANS) 

and immune/inflammatory function.17–19 Emerging evidence from brain imaging studies 

have also revealed the neuroplastic potential of TC practices to increase gray matter volumes 

and to enhance functional connectivity in younger and older adults.20,21

In our pilot study,13 Tai Chi Chih (TCC), a brief manualized version of Tai Chi practice, 

improved treatment response to the antidepressant, escitalopram, compared to the active 

control, health education and wellness training (HEW) in older depressed adults. As 

compared to depressed elderly randomized to escitalopram and HEW, those receiving 

escitalopram and TCC exhibited greater rates of remission, greater clinical, health and 

cognitive improvement and reduced markers of inflammation.7,22 In other studies of Tai Chi 

Chih in non-depressed older adults,23 TCC improved sleep quality, decreased sympathetic 

sympathetic activity as indexed by pre-ejection period24; and decreased the levels of 

proinflammatory peripheral cytokines.25 To-date, there are no published neuroimaging 

studies of TCC.

In this paper, we report the results of a 3-month randomized single-blind controlled trial 

(RCT) of TCC versus HEW in older depressed adults stable on standard antidepressant 

therapies for at least 4 months, but still reporting clinically significant depressive symptoms. 

HEW was used as an active control condition to account for non-specific attention and 

social support effects. The primary outcome was depression severity at post-treatment 

(3 months), and at naturalistic follow-up (6 months). Secondary outcomes included self-

reported depressive symptoms, health-related quality of life and psychological resilience. 

We also assessed domains of cognition frequently impaired in LLD: memory (delayed 

recall),26 attention/executive function27, and language at 3 and 6 months.28,29 Based on our 

pilot data, we hypothesized that depression and cognition would improve more with TCC 

compared to HEW at 3 and 6 months.
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METHODS

Participants

The UCLA Institutional Review Board approved all study procedures (NCT02460666). 

Participants were recruited from the UCLA Neuropsychiatric Hospital inpatient and 

outpatient service and from community advertising between September 2016 and January 

2020. A total of 606 individuals were assessed via phone screening, yielding 285 

participants eligible for in-person diagnostic interview. Of these, 220 participants completed 

the in-person screen. One hundred seventy-eight met all inclusion criteria, and were 

randomized to receive either TCC (n = 89) or HEW (n = 89) (see CONSORT diagram; 

Fig. 1). Participants provided written informed consent prior to study enrollment.

Inclusion and Exclusion Criteria

The Structured Clinical Interview for DSM-IVR/DSM-5 (SCID) was administered by HL, 

SAN, and PW to diagnose major depressive disorder (MDD) and rule out other diagnoses. 

Inclusion criteria were: 1) presence of MDD according to DSM-IVR/DSM-5 criteria; 2) 

score of ≥15 on the 24-item Hamilton Rating Scale for Depression (HAM-D)30; 3) absence 

of dementia (see “Screening for Dementia” below); and 4) age≥60 years. Exclusion criteria 

were: 1) lifetime history of any psychiatric disorder except MDD, comorbid anxiety, 

or insomnia; 2) recent and/or current unstable medical or neurological disorders; or 3) 

diagnosis of moderate or severe neurocognitive impairment. Participants were stable on 

antidepressant therapies for at least 4 months before starting the trial. All participants were 

TCC naïve and did not have any other ongoing mind-body practices. They were asked not to 

initiate any new mind-body classes for the duration of the study.

Screening for Dementia

The evaluation for dementia included: 1) An interview by a study psychiatrist who also 

administered the Clinical Dementia Rating Scale (CDR)31 to identify physical and cognitive 

limitations; 2) a standard battery of hematologic studies, blood chemistries, liver and thyroid 

function tests, B12 and folate levels, and RPR test; 3) neurological examination (Unified 

Parkinson’s Disease Rating Scale); 4) neuropsychological examination (detailed below); and 

5) psychiatric evaluation (SCID-DSM-IVR/5). In addition, individuals with an established 

dementia diagnosis or who scored ≤ 24 on the Mini-Mental State Examination (MMSE)32,33 

were considered to have dementia and were excluded.

Diagnosis of Mild Cognitive Impairment

Participants were diagnosed with mild cognitive impairment (MCI) using established 

guidelines.34 MCI was defined as: 1) a stage between normal cognition and dementia 

(CDR score of 0.531); 2) patient-reported decline in cognition; 3) objective impairment on 

neurocognitive testing; 4) no significant functional impairment. Objective impairment on 

neurocognitive testing was defined as scoring one standard deviation (SD) below age- and 

education-specific norms on at least 2 memory tests (California Verbal Learning Test-II 

(CVLT-II) Long-Delay Free Recall35 and Rey–Osterrieth Complex Figure Test (ROCFT) 

30-minute Delayed Recall36).
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Randomization

Eligible participants were randomized in a 1:1 ratio to TCC or HEW using a computer-

generated random assignment scheme. A block randomization strategy (with randomly 

selected blocks of length 4 and 6) was used to maintain balance throughout the trial.

Blinding Procedures

We described treatment groups to potential participants as “exercise and wellness 

education,” in order to minimize potential “placebo effects” and generate equal expectations 

for benefit. Each group had the option of attending the opposite intervention classes after 

six months of follow up. All subjects were blind to the differences in the interventions and 

that symptomatic, functional, and cognitive improvement were the outcomes of interest. 

Assessment was performed by trained behavioral raters “blind” to the treatment assignment, 

as were the statistician, the PI, and the database staff.

Interventions

Classes (TCC or HEW) were held in person for 60 minutes per week for 12 weeks and 

were taught by 2 different TCC instructors and 6 different HEW instructors. Groups of 6 

−8 participants were formed for each intervention. The last recruited cohort was switched 

to a virtual administration following COVID-19 quarantine order on March 17, 2020 and 

received the 6 remaining classes virtually along with virtual assessments through November 

of 2020. Homework assignments were equal in both groups and asked for at least 20 minutes 

of either TCC (accompanied by the training CD), or computer searches on the topics of 

wellness at home. Regular supervisions with the therapists and inter-rater reliability sessions 

with behavioral and cognitive raters assured compliance with the study protocol. Biweekly 

follow ups were conducted for the first three months of the study to document changes 

in depression severity, adherence to practice, and adverse events. In addition, monthly 

follow-ups were conducted at 4, 5 and 6 months.

Tai Chi Chih (TCC)—Patients were informed that TCC constitutes a health management 

intervention, which incorporates meditation and physical activity to promote a sense of 

well-being and control over negative symptoms associated with depression. The standard 

detailed protocol for TCC is adapted from “Tai-Chi-Chih! Joy Through Movement”37 and 

has been used in several studies by our research group and others. Each class allowed 10 

minutes of warm-up (e.g., stretching, breathing) and 5 minutes of cool down. Participants 

were instructed to practice at home for at least 20 minutes per day using handouts. Validity 

of the intervention was maintained via certification requirements for the TCC trainers and 

weekly supervisions by HL. The first cohort was co-taught by the two trainers to calibrate 

the teaching techniques.

Health education and wellness training (HEW)—This condition served as an active 

control for non-specific treatment elements such as attention and group support that could 

pose rival explanations for the effectiveness of TCC. Participants were informed that this 

intervention is designed to help reduce the severity of depressive symptoms. The trained 

study staff implemented the HEW protocol using a manual of educational information and 

learning objectives and patient activities to promote integration of material. Validity of the 
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intervention was maintained via monthly supervisions by LME. This novel use of a non-

exercise control intervention, which matches the exercise intervention in duration, frequency 

and social contact, represents an important methodological advance.38 Participants were 

instructed to practice at home in computer searches addressing the health topics discussed 

in the session for 20 minutes per day, which was discussed at the next class. Adherence to 

homework was monitored at each visit and each subsequent class.

Safety and Physical Health Assessments

All participants received an initial baseline medical assessment including a 

complete physical examination with neurological and neuropsychiatric examinations, 

electrocardiogram, and laboratory testing. Medical comorbidity was quantified using the 

clinician-rated Cumulative Illness Rating Scale for Geriatrics (CIRS-G39). Cardiovascular 

risk (CVRF) was assessed via the Stroke Risk Factor Prediction Chart from the Framingham 

Study.40 Anxiety symptoms were assessed via the 14-item clinician-rated Hamilton Anxiety 

Rating Scale (HAM-A).41

Outcome Measures (Baseline, 3 months and 6 months)

Depression—The primary outcome measure was change on the HAM-D at post-treatment 

(3 months).30 Remission of depressive symptoms was defined as a HAM-D score less than 

or equal to 6. Inter-rater reliability sessions were performed at the beginning of the study 

and every 6 months thereafter and yielded r of 0.9 on HAMD among all clinical raters 

(HL, LME, SAN, and PW). The Geriatric Depression Scale (GDS), a self-report measure of 

depression in older adults, was used as a secondary measure of depressive symptoms.

Resilience and Health-related Quality of Life—Because lower quality of life and 

resilience are common correlates of LLD, these 2 constructs were examined as secondary 

outcome measures. Psychological resilience was assessed via the 25-item Connor-Davidson 

Resilience Scale (CD-RISC).42 The Medical Outcomes Study 36-Item Short Form Health 

Survey (SF-36) was used to measure health-related quality of life.43

Cognition—Participants completed a comprehensive neuropsychological test battery to 

assess the following three cognitive domains frequently impaired in LLD: 1) Delayed recall 

(CVLT-II [Long-Delay Free Recall],35 ROCFT [30-minute Delayed Recall]36); 2) Attention/

Executive function (Trail Making Test A and B44; Stroop Interference [Golden version]45); 

3) Language (Controlled Oral Word Association test [FAS]28,29; Animal Fluency46; and 

Boston Naming Test48). We first z-transformed the raw scores for each test and averaged the 

z-scores within each domain to produce domain z-scores (transforming z-scores as necessary 

so that higher z-scores represent higher performance for all measures).

Statistical analysis—Data were entered at the time of collection and analyzed after 

completion of the trial. All data were inspected for outliers, homogeneity of variance and 

other assumptions to ensure their appropriateness for parametric statistical tests. Treatment 

groups were compared using t-tests (continuous variables) or chi-squared tests (categorical 

variables) on all demographic and clinical measures at baseline. Intent-to-treat analyses were 

used for all outcomes. The proportion of participants who achieved remission (HAM-D≤6) 
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was analyzed using a chi-squared test. Continuous outcomes were analyzed using a mixed 

effects general linear model, as implemented in SAS PROC MIXED, including treatment 

group, time, and the interaction between time and treatment group. Age, sex, and education 

(only for cognitive outcomes) were used as covariates. Although recruitment was completed 

in February of 2020, some of the follow up assessments were performed remotely due to 

COVID-19 lockdown, we included a covariate to indicate whether the assessment took place 

pre-COVID versus post-COVID. Significance of the interaction between time and treatment 

group was used to assess whether the groups differed in changes in outcome measures. 

Post-hoc analyses determined the significance of specific pair-wise group differences and 

within-group changes. We present test scores and statistics as well as effect sizes (Cohen’s 

d) for group differences. Given the novel nature of the study, we present complete results of 

all analyses conducted on the secondary outcome measures and set the level of significance 

at p <0.05, two-tailed, without accounting for multiple comparisons. As such, results for 

secondary outcome measures should be interpreted with caution.

We also examined predictors of remission using logistic regression models. Predictors 

included demographic (age, sex, race, education), treatment (TCC versus HEW), cognitive 

(MMSE, and cognitive domain scores), and clinical (age of onset, number of depressive 

episodes, physical health [CIRS-G, CVRF], baseline depression [HAM-D, GDS], quality 

of life [SF-36], and resilience [CD-RISC]) variables. First, a series of logistic regression 

models were estimated with remission as the dependent and each of the above predictors as 

the independent variable. Predictors significant at a level of p <0.1 from these preliminary 

analyses as well as those identified using a stepwise selection method were then examined 

in a multivariable logistic regression. Inferences are made only from this final model, with 

significance set at p <0.05. The predictive ability of the final model was quantified with 

calculated area under the curve (AUC).

RESULTS

Sample Characteristics

Baseline demographic and clinical characteristics of the randomized sample (n = 178) by 

treatment group are summarized in Table 1. Average age of participants at baseline was 69.3 

(SD = 6.6) years, the mean depression severity was 19.1 (SD = 3.9) on the HAM-D, and 

the average MMSE score was 28.8 (SD = 1.2). At baseline, treatment groups did not differ 

significantly in age, sex ratio, education, race, comorbidities variables, MMSE, HAM-D, 

GDS, CD-RISC, CIRS and CVRF scores. Nine participants (5.1% of the sample) met 

criteria for MCI at baseline (6 TCC and 3 HEW). Medication and therapy use of participants 

did not differ between groups at baseline (see Supplementary Table 1).

Sixty-two TCC and 63 HEW participants completed the 3-month treatment trial; 57 TCC 

and 60 HEW participants completed the post-treatment assessment at 6 months (Fig. 1). 

Dropout rates did not significantly differ between the 2 arms (3-months: 27 (30.3%) TCC 

and 26 (29.2%) HEW, χ2(1)= 0.0, p = 0.9; 6-months: 32 (36.0%) TCC and 30 (33.7%) 

HEW, χ2(1)=0.1, p = 0.8). Tolerability and number of side effects also did not differ: 4 TCC 

participants reported muscle soreness and/or aches; 2 HEW participants reported increased 

tension/inner unrest and 1 HEW participant reported failing memory. Class attendance for 
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the 2 arms were comparable: TCC group had a mean attendance percentage of 82.3 (SD = 

24.5) compared to 79.2 (SD = 22.9) for HEW. Further, 88.7% of TCC and 81.0% of HEW 

participants attended at least 9 of the 12 sessions offered (χ2(1) = 1.5, p = 0.2). Both groups 

reported similar levels of homework (mean number of homework days per week, TCC: 4.1 

(SD = 2.1); HEW: 3.7 (2.9), t(123) = 0.89, p = 0.4).

Changes in outcome measures—Changes in all outcome measures at 3 months and 

6 months from baseline for the two study arms as well as between-group and within-group 

statistics are presented in Table 2 and estimated effect sizes (Cohen’s d) with associated 95% 

confidence intervals are presented in Table 3.

Primary outcome, HAM-D—The two groups did not differ in their HAM-D changes 

(3-month: F(6,174)= 1.2, p = 0.3; 6-month: F (9,174) = 0.8, p = 0.6) and both groups 

demonstrated significant improvement in HAM-D at 3 months (TCC: mean change=−9.27 

(5.29), t(174) =−14.2, p <0.0001; HEW: −9.40 (5.35), t(174) = −12.3, p <0.0001) 

and 6 months (TCC: −10.00 (5.99), t(174) = −13.7, p <0.0001; HEW: −10.46 (5.63), 

t(174)=−13.7, p <0.0001). Changes in HAM-D over time are depicted graphically in Figure 

2.

Twenty-two TCC participants (35.5% of 62 completers) met remission criteria (HAM-D≤6) 

at 3 months, and seventeen HEW participants (27.0% of 63 completers) remitted. This 

difference was not statistically significant (χ2(1)= 1.0, p = 0.3). At 6 months, nineteen TCC 

participants (33.3% of 57 completers) and 27 HEW participants (45.8% of 59 completers) 

continued in remission, also not statistically significant (χ2(1) = 1.9, p = 0.2).

Secondary Outcomes

Cognition—There were no significant between-group differences in cognitive domain 

z-score changes (Delayed recall, Attention/Executive function, and Language) at 3 months 

or 6 months (Table 2). Further, none of the within-group changes reached significance.

GDS—Both groups demonstrated significant improvement in GDS (TCC: 3-month change 

= −4.90 (5.36), t (174) = −6.7, p < 0.0001; 6-month: −5.31 (5.71), t (174) = −6.3, p <0.0001; 

HEW, 3-month: −3.77 (6.62), t (174) = −5.1, p < 0.0001; 6-month: −3.40 (7.27), t (174) = 

−4.3, p < 0.0001). The 0 groups did not differ in their changes (3-month: F(6,174)=0.5, p = 

0.8; 6-month: F(9,174) = 1.0, p = 0.4).

Resilience—Both groups improved in CD-RISC (TCC: 3-month change=4.71 (13.25), 

t(174) = 3.4, p =0.0008; 6-month: 5.86 (12.65), t(174) = 3.8, p =0.0002; HEW, 3-month: 

3.66 (9.75), t(174) = 2.7, p =0.008; 6-month: 5.09 (1.76), t(174) = 3.2, p =0.002). The two 

groups did not differ in their changes (3-month: F(1,174) = 0.3, p =0.6; 6-month: F(2,174) = 

0.1, p =0.9).

Health-related quality of life—TCC improved in SF-36 General Health (TCC, 3-month 

change = 2.71 (11.35), t(174)=2.1, p =0.04; 6-month 5.31 (12.12), t(174) = 3.1, p =0.003) 

while HEW did not (HEW, 3-month: 0.32 (9.31), t(174) =0.2, p =0.8; 6-month: 0.61 (12.16), 

t(174) = 0.3, p = 0.8). The 2 groups did not differ in their changes (3-month: F (1,174) = 
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1.8, p =0.2; 6-month: F(2,174) = 2.1, p =0.1). No other changes in SF-36 scales showed 

group differences: both groups showed improvement in Social, Energy, Wellbeing, and Role 

Emotional scales and neither group showed significant change in Role Physical, Pain, and 

Physical functioning scales.

Predictors of remission—Higher resilience scores (Odds Ratio (OR) = 1.39, 95% CI 

[1.04, 1.86], p =0.03) as well as lower levels of HAM-D (OR = 0.14 [0.03, 0.56], p =0.006) 

at baseline were significantly associated with treatment remission (AUC = 0.74) at 3 months. 

At 6 months, in addition to higher CD-RISC (OR = 1.76 [1.29, 2.39], p =0.0003) and lower 

HAM-D (OR = 0.24 [0.06, 0.95], p =0.04), male sex (OR = 3.07 [1.13, 8.29], p =0.03) was 

also a significant predictor of remission (AUC = 0.78).

DISCUSSION

We found that the addition of either TCC or Health Education to the standard 

antidepressants improved symptoms of depressed mood, and psychological resilience, and 

did not significantly change cognition. We did not find any group differences in dropout, 

attendance, or safety. Greater resilience and lower depression at baseline predicted remission 

at 3- and 6-months, and in addition, male sex predicted remission at 6-month follow-up.13 

Our results uniquely address mood, resilience, health-related quality of life, and cognition in 

older adults with major depression, a population that is rarely examined by research studies. 

In addition, we used an active attention control and added these behavioral interventions 

to the heterogeneous antidepressant treatment ranging from combination of antidepressant 

and other pharmacological treatments. Both interventions were fully matched by group time 

exposure, homework and the amount of attention and follow up by the study staff. It is 

possible that the lack of significant difference in improvement in TCC versus HEW is 

because social support, behavioral activation and other non-specific factors play a significant 

role in improvement in late-life depression. All subjects also were receiving a standard 

treatment for depression, either pharmacological or psychotherapeutic, that added to the 

overall antidepressant response.

Our present results do not support our previous pilot findings of greater improvement in 

depression and cognition in the TCC group compared to HEW when we used a standardized 

antidepressant, escitalopram, for all study participants and where the study was of a longer 

16 week duration.13 Thus, the difference in findings between the two studies might be 

due to the heterogeneity of antidepressant therapies in the current study or differences in 

the duration of the interventions. However, the strength of this current design reflects the 

real-life circumstances of mind-body therapies being added to a variety of antidepressant 

treatments. Our finding of a greater improvement in SF-36 general health with TCC 

compared to HEW is consistent with our prior findings of improvement in physical and 

mental health.

Our report differs from some reports of beneficial effect of Tai Chi on cognitive function in 

non-depressed older adults.48,49 A meta-analysis of outcomes related to executive function 

in cognitively healthy adults indicated a large effect size when Tai Chi participants were 

compared with non-intervention controls and a moderate effect size when compared with 
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exercise controls.48 Outcomes related to global cognitive function in cognitively impaired 

adults also showed smaller but statistically significant effects when Tai Chi was compared 

with nonintervention controls and other active interventions. Notably, the effect sizes were 

lower and similar to ours (ES = 0.3) with the use of an active control. A similar large-

scale meta-analysis,50 demonstrated benefits of mind-body practices including tai chi in 

improving global cognition and promoting cognitive flexibility, working memory, verbal 

fluency, and learning in cognitively intact or impaired non-depressed older adults. It is 

possible that mind-body practices including Tai Chi, are more effective in improving 

cognition in those without major depression, whereas our sample was depressed with 

preserved cognition, with only 5% of participants diagnosed with MCI. Presence of 

depression may attenuate the effects of mind-body interventions, whether performed alone 

or in combination with standard therapies.

We also found that greater psychological resilience at baseline predicted remission in 

depressive symptoms. This replicates our previous finding that participants with greater 

resilience were more likely to experience improvement or remission from depression with 

antidepressant treatment, regardless of the antidepressant medications to which they were 

randomized.51 It is also interesting to note that male sex was a significant predictor of 

remission, when baseline depression and resilience were in the model. While the distribution 

of men and women was comparable between the 2 intervention arms, 23.4% of HEW 

women remitted compared to 34.1% of TCC women, whereas the proportion of men 

remitting was similar in both groups (HEW: 37.5%; TCC: 38.9%). It is thus possible 

that women were more responsive to TCC than the control condition, consistent with 

previous findings that women may have more favorable responses than men to mindfulness 

training.52

Limitations

Several limitations of the current study should be noted. First, we used a convenience 

sample of outpatients with moderate MDD. Our sample was relatively demographically 

homogenous, with the majority being Caucasian and well-educated. Relatively few met 

criteria for MCI, and participants with psychiatric comorbidity, suicidality, or moderate-to-

severe neurocognitive impairment were excluded. As such, our results may not generalize 

to patients with acute medical illness, severe depression, more severe cognitive impairment, 

or more demographically diverse samples. Second, standard antidepressant treatment varied 

greatly among patients and added heterogeneity to observed outcomes. Third, the duration 

of our follow-up was rather short for detection of cognitive improvement, and a longer 

follow-up duration over 12 months may have detected group differences. Fourth, both arms 

had a roughly 30% drop-out at 3-month follow-up, which although higher than the less 

than 20% drop-out desired in the CONSORT statement for RCTs, is very reasonable in this 

moderate MDD outpatient sample. Finally, we note that due to the novel nature of the study 

and out of concern that multiplicity adjustment might obscure possibly important findings, 

we did not correct for multiple comparisons in our analyses. As such, there is a distinct 

possibility of Type 1 error, and analyses of secondary outcomes should be interpreted with 

caution.
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CONCLUSIONS

Despite these limitations, our study is the first randomized controlled RCT to address 

the efficacy and safety of TCC in combination with standard antidepressant therapies to 

enhance clinical and cognitive outcomes in geriatric depression. Our trial used an active 

control group to rigorously assess behavioral interventions for late-life mental disorders. 

The primary hypothesis of greater improvement in mood and cognition with TCC compared 

to HEW was not confirmed. Our results suggest that both the combinations are safe and 

may improve symptoms of depression, and psychological resilience in this difficult-to-treat 

population. TCC may be particularly useful in those depressed older adults who prefer using 

mind-body therapies. The use of active control may have limited our ability to detect group 

differences over a short follow up.

To shed light on the underlying mechanisms of the heterogeneity of treatment response, 

we are currently investigating differences between subjects via multimodal neuroimaging as 

well as methylome and transcriptome mapping. Future studies with longer follow-up period 

should address cognitive benefits of TCC in older adults with depression, as well as examine 

baseline predictors of treatment response with Tai Chi, to identify patient subgroups who 

may preferentially benefit from mind-body therapies in addition to patient preference. Given 

that the remission rate in the Tai Chi dropped at 6-month follow-up, it would also be 

important to examine the effects of a longer-term Tai Chi intervention in order to sustain 

effects, as has been attempted with mindfulness based cognitive therapy,53 and as we have 

done using yoga-based interventions in older adults with mild-cognitive impairment.54,55
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Highlights

• Geriatric depression is difficult to treat and frequently accompanied by 

treatment resistance, suicidal ideations and polypharmacy. New adjunctive 

mind-body treatment strategies can improve clinical outcomes in geriatric 

depression and reduce risk for side-effects of pharmacological treatments.

• We report the results of a 3-month randomized controlled trial to assess 

the efficacy and tolerability of combining Tai Chi Chih (TCC) or 

Health Education and Wellness training (HEW) with the stable standard 

antidepressant treatment on mood and cognitive functioning in depressed 

older adults with 6 month follow up.

• The combination of TCC or HEW with a standard antidepressant treatment 

was equally effective for depression and cognition in older adults. TCC was 

superior to HEW in improving general health.
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FIGURE 1. 
Consort diagram.
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FIGURE 2. 
Change in depression severity over six month follow up.
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