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Introduction

Cancer survivors are living longer past their cancer diagno-
sis as a result of advances in early detection and treatment. 
In 2008, there were 11.9 million cancer survivors, a large 
proportion of whom were of an older age range (35% were 
40-64 years of age, and 60% were ≥65 years of age), and 
15% had been diagnosed ≥20 years earlier.1 Although this is 
encouraging, it also means that more survivors may experi-
ence the late effects associated with cancer and/or its treat-
ment, and for senior survivors, these effects can be 
compounded by age-related comorbidities.2 Senior survi-
vors report worse physical health status (eg, daily living 
activities and increased disability)3-5 and more difficulty 
with household activities that require strength and mobility 
than healthy controls.6 They additionally report more 
fatigue, anxiety, and depression than the general population, 

all of which can adversely affect quality of life (QOL).7-10 
Survivors are also at a greater risk than the general popula-
tion for developing second primary cancers and other 
chronic diseases (eg, lung, cardiovascular, arthritis, diabe-
tes mellitus, pain, and incontinence).3,4,7 For senior cancer 
survivors suffering from these late effects in addition to 
age-related comorbidities, QOL may be as important as 
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Abstract
Objective. The purpose of this randomized controlled trial (RCT) was to examine the feasibility and acceptability of a Tai 
Chi Chih (TCC) intervention in senior female cancer survivors with physical functioning limitations, and its effects on 
health-related quality of life (QOL). Design. This was a two-armed, parallel group, RCT with 12-weeks of Tai Chi Chih 
or Health Education Control. Methods. Sixty-three senior (M age = 67 years, SD = 7.15) female cancer survivors (83% 
breast cancer, stages I-III) with physical functioning limitations (SF-12 Health Survey role-physical & physical functioning 
subscales) were randomized to 12-weeks of TCC or Health Education control (HEC). Primary outcomes were feasibility 
and acceptability. Secondary outcomes included health-related QOL (SF-36 Health Survey), and participants’ qualitative 
feedback on the intervention. Results. Retention (TCC = 91%; HEC = 81%) and class attendance (TCC = 79%; HEC = 83%) 
rates, and satisfaction levels for both study arms were high, but did not significantly differ from one another. At one-week 
post-intervention, none of the SF-36 scores differed between the TCC and HEC groups. Within-group analyses revealed 
significant improvements in the mental component summary score in TCC (p = 0.01), but not in HEC. Qualitative analyses 
indicated that the TCC group felt they received mental and physical benefits, whereas HEC group reported on social 
support benefits and information received. Conclusion. The TCC intervention was found to be a feasible and acceptable 
modality for senior female cancer survivors. Future, larger definitive trials are needed to clarify TCC dosage effects on 
QOL in this vulnerable population.  
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overall survival time.11 Clearly, there is a need for interven-
tions that can help improve QOL for senior survivors.

Tai Chi (TC) is a mind-body exercise, also known as 
meditative movement, which incorporates both physical 
activity and stress-reducing aspects. It has been estab-
lished as safe and effective in improving QOL for younger 
female cancer survivors and healthy elderly popula-
tions12-15; however, it has not been studied in older female 
cancer survivors. TC has ancient origins in China, where it 
was first used as a form of martial arts and later for health 
purposes.16 It is a moderate-intensity exercise17 that uses 
slow, deliberate movements coordinated with breath and 
imagery to strengthen and relax the body and mind, with 
the purpose of moving one’s life energy (qi).16,18 There is 
a growing body of evidence that TC confers both physical 
and mental health benefits, including improvements in 
physical functioning, balance, bone density, cardiovascu-
lar outcomes, immune function, sleep quality, QOL, 
depression, anxiety, and self-efficacy in older adults and 
breast cancer survivors.13,15,19-21 A condensed form of TC, 
known as Tai Chi Chih (TCC), has been designed for 
senior populations and may be particularly attractive for 
senior cancer survivors because it comprises gentle move-
ments, is safe, easy to follow, and can be practiced in prac-
tically any setting.22 Using this form of TCC, interventions 
in healthy elderly adults have reported improved QOL, 
sleep quality, and responses to pharmacological treatment 
of depression.13,23,24 Similarly, Tai Chi Chuan, another TC 
form, has been associated with health-related QOL, self-
esteem, and improved functional capacity in breast cancer 
survivors.21,25 Presumably, these benefits would also 
extend to senior cancer survivor populations who are 
experiencing or are at risk for declines in QOL; however, 
a TCC intervention has not been scientifically evaluated in 
this population.

The purpose of this study was to examine the feasibility 
and acceptability of a 12-week TCC intervention, com-
pared with a 12-week Health Education control (HEC), in 
senior female cancer survivors with some limitations in 
physical functioning (Short Form [SF]-12 Health Survey 
physical functioning or role physical subscales). 
Additionally, because many senior survivors experience 
declines in QOL as a result of late effects coupled with age-
related declines, we also explored the effects of the TCC 
intervention on mental- and physical-health QOL. We 
focused on survivors with physical functioning limitations 
because a TCC intervention in older adults found that those 
with baseline impairments in physical functioning bene-
fited the most from TCC,14 and declines in physical func-
tioning are very relevant in long-term older survivors.2 
Furthermore, we focused on female survivors in order to 
extend previous research on TC in breast cancer survivors 
that found QOL benefits.21,25 The results from this random-
ized controlled trial (RCT) provide important information 
regarding the design of a future, larger definitive RCT in 

this understudied, vulnerable population of senior female 
cancer survivors.

Methods

Study Design and Participants

This was a 2-armed, parallel-group, feasibility RCT guided 
by the Consolidated Standards of Reporting Trials 
(CONSORT) statement (Figure 1).26 A single-blinded design 
was not followed because informed consent procedures 
required that participants be informed that they would be 
randomly assigned to either TCC or HEC; statisticians were 
blinded to study arm allocation. The study was approved by 
the University of Utah Institutional Review Board and regis-
tered at ClinicalTrials.gov (Identifier NCT01305044). 
Power calculations using a 2-sample t test indicated that a 
sample size of 21 in each arm would be sufficient to detect a 
change of 15 points on the SF-36 role-physical and physical 
functioning scores, assuming a standard deviation (SD) of 
15, with 88% power at a 5% significance level. We increased 
the sample size to 63 to allow an approximate drop-out rate 
of 30%. However, this was a pilot trial with the purpose of 
establishing acceptability and feasibility in this population 
and to provide data to calculate the sample size required for 
a larger, more definitive trial.

Senior female cancer survivors were recruited via 
Huntsman Cancer Institute (HCI) Tissue Resource & 
Applications Core registry, Huntsman Cancer Hospital clin-
ics, and community advertisements (media and newspa-
pers). The study was advertised as aiming to help senior 
female survivors improve QOL. A research coordinator 
contacted potential participants to discuss study details and 
to assess their eligibility. Inclusion criteria were as follows: 
(1) age ≥55 years; (2) treatment of solid tumor cancers, 
stages I-III (excluding cancers that result in a limited life 
expectancy: lung, stomach, blood, pancreas, brain, or liver); 
(3) ≥3 months since completing treatment (exception of 
hormone therapy), with no detectable cancer; (4) residence 
within 30 miles of HCI and able to travel; (5) spoke and 
read English fluently; (6) physician’s medical release 
obtained; and (7) willing to be randomized to study arm. 
Exclusion criteria were the following: (1) engaged in 
focused, intense physical activity (ie, activity where heart 
beats rapidly27) for 30 minutes or more a day, 3 days per 
week; (2) prior experience with TC, yoga, qigong, or medi-
tation within the past 6 months; (3) inability to pass the 
Folstein Mini Mental Status Exam (score ≤23); (4) health 
conditions (ie, cardiovascular or neurological problems) 
that could interfere with intervention; and (5) SF-12 Health 
Survey physical functioning score >80 or role-physical 
score >72. Individuals with some physical functioning limi-
tations (ie, SF-12 physical functioning, role-physical sub-
scales) were enrolled because they may be most likely to 
benefit from a TCC intervention. Physical functioning 
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limitations included limitations in performing physical 
activities such as carrying groceries, climbing stairs, and so 
on (ie, physical functioning subscale) and problems with 
work or other daily activities as a result of one’s physical 
health (ie, role-physical subscale).28 The role-physical and 
physical functioning cutoff scores have been used in another 
TCC trial to identify low-functioning older adults, which 
also found that such impaired individuals benefited the 
most from TCC.14 Note that the shorter SF-12 version, 
rather than the longer SF-36 version, was used to reduce 
respondent burden; these versions are highly correlated.29

Measures

Retention, class attendance rates, and number of adverse 
events assessed the feasibility of the intervention. At base-
line and 1 week postintervention, participants completed 
the SF-36v1 Health Survey,30 which assesses QOL with 8 

subscales and summary scores for mental health and physi-
cal health (Mental Component Summary [MCS] and 
Physical Component Summary [PCS]; internal consistency 
reliability = 0.65-0.94).30 The SF-36v1 data were scored 
with the QualityMetric Health Outcomes Scoring Software 
4.0. The score range is 0 to 100, with higher scores indicat-
ing better quality of life. At 1 week postintervention, single-
item scales assessed study satisfaction and intention to 
continue TCC or the HEC group’s intention to exercise after 
completion of the study. Finally, 3 open-ended questions 
assessed what participants liked and disliked about the 
study arm and recommendations for future studies.

Intervention

After completion of the baseline survey, HCI’s Research 
Informatics Core randomized participants to a study arm 
(TCC or HEC) using blocks of varying sizes (2-4) to 

Declined Study Prior to 
Eligibility Assessment

N = 198
• Time commitment (n = 44)
• Distance (n = 38)
• Illness (n = 11)
• Not interested (n = 53)
• Passive refusal (n = 40)
• Wrong number (n = 12)

Assessed for Eligibility
N = 150

• Eligible (n = 64)
• Ineligible (n = 36)

o Too active (n = 3)
o No physical limitations (n = 22)
o No means of transportation (n = 5)
o Ineligible zip code (n = 1)
o Regular meditation practice (n = 2)
o Cancer type (n = 2)
o Still in treatment (n = 1)

• Declined Participation (n = 38)
o Unwilling to travel to study site (n = 9)
o Too busy (n = 29)

• Unable to Contact (N = 12)

Randomized
N = 63

Tai Chi Chih 
n = 32

• Withdrew before intervention, baseline 
survey completed: (n = 1)

• Withdrew after starting intervention: (n = 2)
o Health reasons (n = 1)
o Time commitment (n = 1)

Health Education Control
n = 31

• Withdrew before intervention, baseline 
survey completed: (n = 1)

• Withdrew after starting intervention: (n = 5)
o Caretaking commitment (n = 1)
o Work-related issues (n = 3)
o Time Commitment (n = 1)

Recruitment Sources
N = 371 

• Clinic referral (n = 32)
• Cancer registry (n = 160)
• Newspaper ads (n = 158)
• Other media (n = 16)
• Other sources (friends) (n = 5)

Health Education Control
• Completed Intervention (n = 25)

Tai Chi Chih
• Completed Intervention (n = 29)

Figure 1.  CONSORT diagram.
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minimize predictability of assignment. The TCC and HEC 
60-minute sessions occurred 3 times a week, over a 12-week 
period, at the same time of day. The intervention period was 
set at 12 weeks to be an acceptable length in this senior sam-
ple for whom time commitment (ie, time required to attend 
classes and for traveling) is a barrier to engaging in physical 
activity.31 Furthermore, most physical activity interventions 
for cancer survivors are held for 2 to 3 days a week for 10 to 
24 weeks,32 and TC studies of a 12-week period have found 
QOL effects.12,25,33,34 Make-up classes were not offered; how-
ever, the TCC participants were provided a DVD of the 
instructor performing the TCC movements (data were not 
collected on home practice). Because of space limitations, 
the HEC classes were held at HCI, whereas the TCC sessions 
were held at a senior center within 2 miles of HCI. Attendance 
to sessions was recorded by study staff. Participants were 
asked not to begin new physical activity during the study.

The TCC intervention was a Westernized form that is 
safe for senior populations15 and was led by an experi-
enced instructor certified in this form. It consisted of 19 
simple, repetitive, nonstrenuous movements and 1 stand-
ing pose (Table 1; also see www.taichichih.org/move-
ments). Participants were informed that all movements 
could be performed sitting if needed. Each session began 
with a 20-minute warm-up that consisted of a seated medi-
tation, self-massage of acupressure points, and light stretch-
ing, followed by 30 minutes of TCC movements and 10 
minutes of closing movements. Each week 1 to 2 new 
movements were added, until the entire form was practiced 
during the last 3 weeks. The HEC classes served as an atten-
tion control group and focused on topics relevant to aging 
(eg, successful aging, pain, nutrition, sleep changes, social 

roles, and relationships), with the majority of topics span-
ning 2 classes. These classes were led by a variety of health 
specialists, such as gerontology oncologists, nutritionists, 
physical therapists with specialization in aging issues, 
social workers, and health promotion specialists. The HEC 
classes were held in a small meeting room and were struc-
tured to be an interactive environment between the partici-
pants and the presenting health specialist. There were no 
at-home assignments associated with the HEC classes.

Data Analysis

Comparisons of the sociodemographics of the 2 study arms 
at baseline were assessed using Pearson χ2 tests for categor-
ical data and Wilcoxon tests for continuous data. Wilcoxon 
nonparametric tests were used because the data were appre-
ciably skewed. To assess the feasibility and acceptability of 
the intervention, retention (ie, proportion of participants 
who remained enrolled and completed postintervention 
measures) and attendance rates (ie, for those who did not 
withdraw, number of classes attended divided by total pos-
sible classes) were calculated, and study arms were com-
pared with Fisher’s exact and Wilcoxon tests, respectively. 
Additionally, Wilcoxon tests assessed participants’ level of 
study satisfaction and intention for TCC participants to con-
tinue practicing TCC or HEC’s intention to start exercise 
after study completion. For the SF-36v1 subscales and the 
MCS and PCS scores, analysis of covariances (ANCOVAs) 
were used to test the differences of study arms at postinter-
vention while controlling for baseline values.35 Baseline 
values were used to control error and increase the precision 
to which the study arm effects could be measured by remov-
ing effects that may not have been effectively controlled by 
randomization.

Because the purpose of this pilot trial was to determine its 
feasibility in senior female cancer survivors, success criteria 
for feasibility were considered to be 70% completion of pos-
tintervention measures (retention) and 80% mean adherence 
to TCC and HEC sessions (attendance) over the 12-week 
study period. Per protocol analyses were conducted on par-
ticipants with complete data at baseline and postinterven-
tion, with statistical programs SAS (version 9.2) and R 
(version 2.12.2). Intent-to-treat analyses were not used 
because we did not have postintervention data on partici-
pants who withdrew from the study to conduct complete 
case analyses, and our sample size was too small to conduct 
multiple imputation techniques. Below, we report results 
comparing SF-36 MCS and PCS baseline scores of with-
drawn participants with those of participants who remained 
enrolled. Statistical significance was based on an α of .05; 
however, generally, the emphasis in pilot studies should be 
on feasibility and less on statistical significance.36

Finally, participants’ comments for the open-ended ques-
tions of what they liked and disliked about the assigned 

Table 1.  Tai Chi Chih Movements.

Rocking motion
Bird flaps its wings
Around the platter
Around the platter variation
Bass drum
Daughter on the mountaintop
Carry the ball to the side
Push pull
Pulling in the energy
Pulling taffy
Pulling taffy—anchor
Pulling taffy—wrist circles
Pulling taffy—perpetual motion
Working the pulley
Light at the top of the head
Joyous breath
Passing clouds
Six healing sounds
Cosmic consciousness pose
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study arm and study recommendations were analyzed using 
a qualitative content analysis approach.37-39 This is an 
inductive approach that derives coding categories from the 
data, rather than applying preconceived categories. The 
process consisted of 2 independent coders (RAC, KO’C) 
first reviewing all comments to get a sense of the data; 
codes were developed that best categorized the comments, 
and then, the reviewers independently coded each ques-
tion’s comments while blinded to study arm. High interrater 
agreement between the 2 reviewers was met for each of the 
3 questions (Cohen’s κ >0.85, percentage agreement >89%).

Results

Feasibility and Acceptability

As shown in the CONSORT diagram (Figure 1), 371 female 
cancer patients were contacted for recruitment or called the 
study line in response to advertisements; 40% (n = 150) 
expressed an interest in participating, and of these, 42% 
(n = 63) were randomized. The study arms did not differ 
significantly with respect to baseline sociodemographic data 
(Table 2). Among the participants, 83% had a history of 
breast cancer (TCC = 78%; HEC = 87%); other types 
included colorectal, ovarian, cervical/uterine, thyroid, blad-
der, and nasopharyngeal. The mean time since cancer diag-
nosis was 9.96 years (SD = 9.2 years) and 12.94 years (SD = 
9.7 years) for the HEC and TCC arms (P = .11), respectively. 
The retention rate for the 12-week intervention was good 
(overall retention = 86%; TCC = 91% [3 out of 32 with-
drew]; HEC = 81% [6 out of 31 withdrew]; P = .44). 
Furthermore, participants’ attendance to the 12-week period 
of 3 classes per week was good (overall attendance = 81%; 
TCC = 79%; HEC = 83%; P = .36; also see Figure 2). The 
percentage of participants who attended ≥80% of possible 
classes was as follows: HEC, 76% (19 out of 25 participants 
who remained enrolled); TCC, 55% (16 out of 29 partici-
pants who remained enrolled); P = .18. At postintervention, 
both study arms expressed high satisfaction with the assigned 
study arm, but did not differ significantly (TCC: median = 
1.00, interquartile range (IQR) = 0.45; HEC: median = 1.11, 
IQR = 0.55; P = .08; 0 = strongly agree to 4 = strongly 
disagree). Similarly, at postintervention, both study arms 
expressed high levels of intention to continue TCC or, in the 
case of HEC, start exercising after study completion, but did 
not significantly differ from one another (TCC: median = 0, 
IQR = 1.0; HEC: median = 0, IQR = 1.0; P = .66; 0 = strongly 
agree to 4 = strongly disagree). Participants were asked to 
record their physical activity over the course of the interven-
tion to ascertain whether TC may have been practiced in the 
HEC arm. A review of these records confirmed that none of 
the participants in the HEC arm had practiced TC during the 
study. Finally, there were no adverse events to report. At the 
start of the TCC classes, 4 participants sat during a majority 

of the movements. However, after 3 weeks, 3 of these par-
ticipants were standing for a majority of the movements, and 
the fourth participant increased standing time after 6 weeks 
of TCC classes.

MOS (Medical Outcomes Study) SF-36 Quality 
of Life

Comparisons of the baseline SF-36v1 subscales and sum-
mary scores for participants who withdrew and those who 

Table 2.  Baseline Characteristics of Participants by Study 
Arm.a

HEC (n = 31) TCC (n = 32) P Value

Age, yearsb 65.64 (57-84) 66.54 (55-89) .59
Ethnicity .57
  Non-Latino 97% (30) 94% (30)  
  Latino 3% (1) 6% (2)  
Race .32
  White 100% (31) 97% (31)  
  Non-whitec 0% (0) 3% (1)  
Marital status .37
  Married/Living as 

married
84% (26) 72% (23)  

  Not marriedd 16% (5) 28% (9)  
Educatione .07
  High school, some 

vocational school 
or college

43% (13) 69% (22)  

  College degree/
Postgraduate

57% (17) 31% (10)  

Religion 1.0
  Latter Day Saints/

Mormon
48% (15) 47% (15)  

  Other 52% (16) 53% (17)  
Employment .27
  Employed 36% (11) 22% (7)  
  Not employed 64% (20) 78% (25)  
Incomef .43
  <$50 000 56% (15) 43% (13)  
  ≥$50 000 44% (12) 57% (17)  
Cancer treatment
  Surgery 90% (28) 84% (27) .48
  Radiation 65% (20) 66% (21) .92
  Chemotherapy 61% (19) 59% (19) .87
  Hormone 23% (7) 31% (10) .44
  Other 10% (3) 22% (7) .18
Years since diagnosisb 8.2 (0.3-39.4) 10.2 (1.9-40.9) .19
Years since treatmentb,g 5.3 (0.8-28.3) 8.5 (0.2-30.7) .16

Abbreviations: TCC, Tai Chi Chih; HEC, Health Education Class.
aUnless specified, values represent percentage (n). Wilcoxon tests were used for 
continuous data, and Pearson χ2 tests were used for categorical data. Mantel-
Haenszel χ2 was used if cell <5.
bValues reflect median (range).
cValue is other racial category not specified.
dIncludes divorced, separated, never married, and widowed.
eOne person’s data missing from HEC.
fIncome not reported for 2 TCC and 4 HEC participants.
gData missing for 2 TCC and 3 HEC participants.
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completed the study revealed significantly lower MCS (P = 
.04) and a trend for lower vitality (P = .06) in those who 
withdrew from the study. We also assessed whether the 
length of time since participants’ completion of their cancer 
treatment may have affected QOL, such that participants 
closer to their cancer treatment would report worse QOL 
than those further from their cancer treatment. To examine 
this, we dichotomized the baseline sample into participants 
who had completed their cancer treatment between the 
years 2005 and 2010 and participants who had completed 

their cancer treatment earlier than 2005. Comparisons of the 
baseline SF-36v1 subscales and summary scores on these 2 
treatment-time groups did not reveal any significant differ-
ences (all P >.05). Notably, our entire sample’s baseline 
SF-36 subscale scores were lower than those for the general 
US female population of similar ages (see supplementary 
table); however, this may be reflective of our eligibility cri-
teria (physical functioning limitations).

For participants who completed the study (n= 54), the 
study arms were not significantly different on the baseline 

Figure 2.  Participants’ percentage of class attendance by study arms.
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MOS SF-36 subscales or the MCS and PCS scores (see 
Table 3 for medians). ANCOVA results did not reveal sig-
nificant differences or trends between study arms for the 
SF-36 subscales or the MCS and PCS scores at postinter-
vention (all P >.05; Table 4), although a large proportion of 
participants in both study arms had more improvement than 

decline (see supplementary figure). Wilcoxon signed-rank 
tests were used to examine whether significant changes in 
MCS and PCS occurred within each study arm. These tests 
were used instead of t tests because the data did not meet 
assumptions of normality. These results indicated that the 
TCC group had improved MCS scores at postintervention 

Table 3.  Health-Related Quality of Life SF-36v1 Median Values for Baseline, Postintervention, and Change.a

HEC (n = 25), Median 
(LL, UL)

TCC (n = 29), Median  
(LL, UL) P Value

Physical functioning
  Baseline 65.0 (40.0, 70.0) 65.0 (40.0, 80.0) .82
  Postintervention 65.0 (55.0, 90.0) 70.0 (40.0, 90.0) .85
  Change 10.0 (−4.9, 15.0) 4.9 (0, 10.0) .20
Role-Physical
  Baseline 33.3 (0.0, 50.0) 50.0 (0, 100) .28
  Postintervention 50.0 (25.0, 100) 50.0 (0, 100) .80
  Change 0.0 (0, 25.0) 0.0 (−25.0, 25.0) .16
Bodily pain
  Baseline 52.0 (41.0, 74.0) 52.0 (41.0, 62.0) .97
  Postintervention 51.0 (41.0, 84.0) 62.0 (51.0, 74.0) .76
  Change 0.0 (−2.0, 21.0) 1.0 (0, 21.0) .61
General health
  Baseline 62.0 (45.0, 77.0) 62.0 (47.0, 77.0) .88
  Postintervention 67.0 (45.0, 80.0) 62.0 (45.0, 82.0) .85
  Change 3.0 (−8.0, 10.0) 0.0 (−10.0, 5.0) .51
Vitality
  Baseline 50.0 (30.0, 60.0) 40.0 (25.0, 60.0) .36
  Postintervention 50.0 (40.0, 60.0) 50.0 (35.0, 70.0) .96
  Change 5.0 (−5.0, 15.0) 5.0 (−5.0, 20.0) .60
Social functioning
  Baseline 75.0 (62.5, 87.5) 75.0 (50.0, 100) .50
  Postintervention 100.0 (50.0, 100) 87.5 (50.0, 100) .69
  Change 12.5 (0, 25.0) 0.0 (0, 12.5) .45
Role-Emotional
  Baseline 66.7 (33.3, 100) 66.7 (33.3, 100) .95
  Postintervention 100.0 (66.7, 100) 100.0 (66.7, 100) .44
  Change 0.0 (0, 33.3) 0.0 (0, 33.3) .85
Mental health
  Baseline 76.0 (60.0, 88.0) 76.0 (60.0, 84.0) .92
  Postintervention 80.0 (68.0, 88.0) 80.0 (76.0, 92.0) .52
  Change 4.0 (0, 12.0) 4.0 (−4.0, 16.0) .89
MCS
  Baseline 50.5 (38.9, 58.4) 51.5 (39.6, 54.8) .68
  Postintervention 53.5 (42.1, 59.8) 56.3 (46.0, 58.8) .66
  Change 1.3 (−1.1, 6.0) 3.0 (0.7, 9.2) .49
PCS
  Baseline 37.7 (34.7, 44.7) 42.0 (35.5, 48.9) .37
  Postintervention 43.8 (35.6, 50.9) 39.9 (30.9, 52.1) .80
  Change 3.2 (0.5, 6.5) 1.7 (−6.8, 5.8) .34

Abbreviations: TCC, Tai Chi Chih; HEC, Health Education; LL, lower limit; UL, upper limit; MCS, Mental Component Summary; PCS, Physical Compo-
nent Summary (higher scores indicate better functioning).
aValues are given only for those participants who completed the postintervention survey. Change reflects the median change within participants from 
baseline to postintervention.
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(P = .01), but not PCS scores (P = .71). Similar analyses for 
the HEC group suggested trends for improved PCS (P = 
.06) and MCS (P = .07) at postintervention.

Qualitative Analysis

In all, 54 participants had the opportunity to comment on 
what they liked and disliked about the assigned study arm 
and recommendations for future trials; 2 (3.7%), 5 (9.2%), 
and 6 (11.1%) participants chose not to comment on these 
questions, respectively. Participants wrote as many com-
ments as desired for each question; thus, each question may 
have been coded for multiple categories. Here, we report on 
the highest occurring categories.

In regard to what they liked about the study arm, the 
TCC participants commented on the mental (25%) and 
physical benefits (19%) gained from TCC. Participants 
reported that TCC helped them feel more relaxed, less 
stressed, and better emotionally. Physically, they reported 
that TCC helped with balance, increased energy, and 
improved sleep. Additionally, TCC participants enjoyed the 
opportunity to interact and practice TCC with other female 
survivors (19%) and also the general aspects of TCC (15%; 
eg, the instructor and having music). In comparison, HEC 
participants commented on the social support received from 
fellow participants, particularly being able to share and val-
idate their cancer survivorship experience and learn from 
one another (33%). They also commented (31%) that the 
information received from the class topics was beneficial 
for their health (eg, nutrition) and appreciated learning new 
relevant information (eg, causes of fatigue). Finally, HEC 
participants enjoyed the variety of health specialists who 
led the classes (11%) and general aspects of HEC (11%; eg, 
handouts).

In regard to what the participants disliked about the 
assigned study arm, notably, a large proportion of TCC 

participants stated that there were no dislikes to report 
(40%). Other TCC comments were that the warm-up period 
was too long; there was too much repetition of poses (24%); 
and they disliked having classes in the middle of the day 
(16%). In comparison, fewer HEC participants indicated 
that there were no dislikes to report (19%). Additional HEC 
group comments were that having sessions 3 times a week 
was too frequent (19%), and they did not like traveling to the 
sessions (16%). Finally, some comments were made with 
regard to the class topics (19%), stating that the information 
would have been more useful closer to treatment or desired 
topics could be personalized to their informational needs.

Finally, 56% of TCC group recommendations for future 
trials were to not change anything. The few remaining rec-
ommendations (less than 8% of comments) were to have 
more class time and location options, provide more variety 
of TCC postures, and provide options for individual atten-
tion from the instructor. In contrast, the majority of HEC 
group recommendations were to have fewer classes per 
week (21%) and even more group discussions (12%); some 
recommended not making any changes (12%).

Discussion

This feasibility RCT is the first to demonstrate that a TCC 
intervention is feasible and acceptable in a sample of senior 
female cancer survivors. We achieved high retention and 
attendance rates, which were comparable with those in 
other TC intervention studies.13,40 Additionally, our partici-
pants reported high levels of satisfaction with the assigned 
study arm and intention to continue TCC or start exercising 
(ie, HEC arm) after completion of the study. Contrary to 
predictions, there were no significant differences among the 
study arms for QOL (SF-36v1 Health Survey). Within-group 
analyses revealed that the TCC group made significant 
improvements in MCS at postintervention, indicating overall 

Table 4.  Health-Related Quality of Life SF-36v1 Postintervention Adjusted Means for Subscales and Summary Scores.a

HEC (n = 25), M
adj

 (SE) TCC (n = 29), M
adj

 (SE) P Value

Physical functioning 65.8 (2.59) 63.5 (2.41) .51
Role-Physical 60.6 (7.24) 50.4 (6.72) .30
Bodily pain 59.5 (4.11) 60.8 (3.81) .81
General health 63.8 (2.87) 61.7 (2.67) .58
Vitality 48.2 (3.60) 51.1 (3.34) .55
Social functioning 79.9 (3.75) 75.9 (3.48) .43
Role-Emotional 76.0 (6.40) 78.1 (5.95) .81
Mental health 77.8 (2.28) 77.2 (2.12) .84
MCS 51.0 (1.68) 51.7 (1.56) .76
PCS 43.2 (1.51) 41.3 (1.40) .36

Abbreviations: TCC, Tai Chi Chih; HEC, Health Education; M
adj

, adjusted mean; SE, standard error; MCS, Mental Component Summary; PCS, Physical 
Component Summary.
aThe data (adjusted means) in Table 4 are presented as tied to the ANCOVA analysis on postintervention scores; thus, change scores are not included 
in this table because these were not used in the analysis. Higher scores indicate better functioning.
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improvements in mental health, but with no significant 
improvements in PCS. Whereas we demonstrated the inter-
vention’s feasibility in senior female cancer survivors, future 
directions should consider protocol modifications (eg, longer 
duration to allow for progressive intensity) to result in larger 
QOL outcomes.

One of this study’s strengths was the participants’ quali-
tative assessment of their experiences with the study, which 
will be informative for designing future trials. Clearly, the 
TCC participants felt that they derived mental and physical 
benefits from practicing TCC, despite null group compari-
sons on validated quantitative measures of mental and 
physical health-related QOL, and a majority of their recom-
mendations were to not change anything. On the other hand, 
a large proportion of the HEC group’s comments were 
related to the socially supportive aspect of their experience, 
and they even made recommendations to increase group 
discussion. However, the TCC group also reported on social 
supportive aspects, such as enjoying TCC practice with 
other survivors. We had anticipated that the TCC and HEC 
groups would be similarly socially supportive because both 
settings brought senior survivors together for 12 weeks. 
However, it is possible that the HEC setting was a more 
socially supportive context because the participants often 
shared their cancer experiences during classes, whereas in 
the TCC group, fewer opportunities existed to share their 
cancer experiences (ie, right before or after each class). We 
can only speculate that this study did not observe strong 
QOL effects of the TCC intervention because the HEC 
group benefited from sharing their cancer experiences and 
receiving information on healthy aging. A more appropriate 
control for the TCC intervention could have been a music 
relaxation group that consisted of participants quietly lis-
tening to music, without group discussions of participants’ 
cancer experiences. However, other TC intervention studies 
on healthy senior adults have demonstrated significant 
improvements in SF-36 physical functioning, bodily pain, 
vitality, and mental health subscales in a TC group, com-
pared with a HEC group,13 even for the most functionally 
impaired participants (ie, physical functioning and role-
physical improvements).41 Similarly, a TC intervention in 
younger breast cancer survivors found improvements in 
health-related QOL among the TC group compared with 
psychosocial therapy control.25 It is important to note that 
the participants in these studies were either healthy older 
adults or breast cancer survivors of a younger age range 
(age = 33-78 years; mean age = 52 years). A strength of our 
study is that we have applied a TCC intervention to a popu-
lation of senior female cancer survivors who had some 
physical functioning limitations on entry into the study (ie, 
SF-12 <80 for physical functioning and <72 for role-physi-
cal), and the baseline SF-36 subscale scores in our partici-
pants were lower than those in the general US population 

within similar age ranges (see supplementary table). Prior 
TC studies did not include such limitations in their eligibil-
ity criteria.

In a low-functioning population such as ours, it may take 
a longer and more intense TCC intervention to help improve 
QOL. Likewise, a review of TC interventions19 noted that 
the majority of the nonsignficant findings were found in 
studies with participants with some form of chronic illness 
or who were recovering from cancer at study entry. 
Similarly, null effects of TC have been reported in other 
vulnerable populations, such as sedentary senior adults with 
type 2 diabetes.42 Senior cancer survivors, with physical 
functioning limitations, may require an intervention that is 
longer than 12 weeks to allow for more TC patterns to be 
performed while standing and to progressively introduce 
greater intensity in movements. For instance, movements 
that promote greater muscle force production in the legs and 
are eccentrically biased could have enhanced the physical 
function outcomes.43 However, we should also note that 
55% of the TCC group attended 80% or more of the classes. 
Although this is a good percentage, perhaps a higher atten-
dance to 80% or more of the classes would have resulted in 
stronger QOL effects for the TCC group. The challenge in 
designing interventions for senior survivors is finding the 
balance between maintaining a safe level for physically vul
nerable seniors with an intensity level that will achieve 
results, and exercising for a sufficient duration of time (ie, 
>12 weeks) that will be acceptable to seniors.31

There are a few limitations of this study to take note of. 
First, the SF-36 was only measured at 2 time points, and 
research has indicated that the test-retest reliability of the 
SF-36 in senior, frail populations may not meet standards 
for clinical application.44 Considering the extensive day-to-
day variability in these measures, future trials with a larger 
sample and more frequent assessments (eg, biweekly, rather 
than at 2 time points) may help capture a more stable repre-
sentation of QOL effects in this population. Another limita-
tion is the reliance on self-report data. Objective physical 
functioning measures (eg, flexibility, strength, and balance) 
would have provided additional information on the effec-
tiveness of the TCC in improving physical functioning 
rather than relying on self-reported QOL. Additionally, 
although we aimed to extend past TC studies in breast can-
cer survivors that found QOL benefits,21,25 the effectiveness 
of a TCC intervention should also be examined in senior 
male survivors. For instance, TCC may be beneficial for 
older prostate cancer survivors who are experiencing andro-
gen-deprivation side effects of fatigue, hot flashes, osteopo-
rosis, and muscle wasting.45 Finally, because our study 
sample consisted primarily of white, non-Latino senior sur-
vivors, additional research is needed to examine the effec-
tiveness of this intervention for senior survivors of ethnic/
racial minority backgrounds. According to the double 
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jeopardy hypothesis, being both an older and an ethnic 
minority cancer survivor may be associated with com-
pounded detrimental effects on health outcomes.46 This 
would be another vulnerable senior survivor population in 
which one can implement TCC interventions for improving 
QOL.

Despite these limitations, this feasibility RCT is one of 
the first to demonstrate that a TCC intervention is feasible 
and acceptable among senior female cancer survivors. 
Overall, the participants were very satisfied with the trial, 
commented on the physical and mental benefits gained 
from practicing TCC, and provided valuable recommenda-
tions for designing future trials. Larger, definitive trials are 
recommended to assess a modified protocol with a longer 
duration that will allow for a progression of intensity in the 
TC movements to help increase physical functioning. 
Additionally, larger trials will allow for more frequent QOL 
assessments to reduce the day-to-day variability in these 
measures. Mind-body interventions provide value beyond 
strictly physical activity interventions because they offer a 
meditative component in addition to physical activity. The 
meditative aspects of TCC may be particularly beneficial 
for older cancer survivors in light of research findings that 
practice of meditation can reduce loneliness and downregu-
late gene expression associated with inflammation in older 
adults47 and caregivers of individuals with dementia.48 This 
points to the importance of continuing to examine the value 
of mind-body interventions, such as TCC, in senior cancer 
survivors.
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