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Abstract

Objective—This was a secondary data analysis of a cluster-randomized clinical trial that tested
the efficacy of a 20-week Sun-style Tai Chi (TC) program in reducing pain in community-
dwelling elders with cognitive impairment and knee osteoarthritis (OA). The study also examined
whether elders’ level of cognitive function was related to the outcomes of the TC program.

Method—Elders (N=55) were recruited from 8 study sites. Each site was randomly assigned to
participate in either a 20-week TC or an education program. Verbal report of pain was measured
by a Verbal Descriptor Scale (VDS) at Weeks 1, 5, 9, 13, 17 and 21 (designated as Times 1-6).
Pain behaviors and analgesic intake were also recorded at Times 1-6.

Results—At post-test, scores on the VDS and observed pain behaviors were significantly better
in the TC group than in the control group (p=.008-.048). The beneficial effects of TC were not
associated with cognitive ability.

Conclusion—These results suggest that TC can be used as an adjunct to pharmacological
intervention to relieve OA pain in elders with cognitive impairment.

Keywords
Tai Chi; knee osteoarthritis; pain report; pain behavior; cognitive impairment

1. Introduction

Osteoarthritis (OA) is a painful musculoskeletal disorder. The prevalence of OA in elders
with cognitive impairment is comparable to that in elders without cognitive impairment.
Among people with cognitive impairment, 38.2% to 52% are reported to have OA,
compared with 31.8% to 60% of people without cognitive impairment (1, 2). The knee is
particularly affected because it is a major weight-bearing joint and is ranked 2" in years lost
to disability among all diseases and injuries (3). Pharmacological interventions for OA knee
pain have shown limited efficacy (4), and in elders they can produce side effects such as
impaired concentration, agitation, increased risk of hypertension and hip fracture, and
decreased renal function (5-9). Alternative non-pharmacological interventions should
therefore be considered to treat knee OA pain in this frail population.
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Non-pharmacological interventions for elders with knee OA pain include land-based
exercise, water-based exercise, strength training, self-management and education (10).
Among these, land-based exercise and strength training have the largest effect sizes in
treating pain associated with knee OA (land-based exercise: 0.34-0.63 vs. strength training:
0.38) and improving function (land-based exercise: 0.25 vs. strength training: 0.41) (10-12).
Because of the pain, elders with knee OA tend to avoid activity, including land-based
exercise such as walking and running (13). However, they may be willing to participate in
mild exercise that does not worsen pain. Tai Chi (TC), a low-impact aerobic exercise, has
shown promise in reducing OA knee pain in elders with an effect size of 0.72 (95% CI: 0.97,
0.47) (14-19). It is also recommended by the United States Arthritis Foundation for treating
OA (20). However, studies examining the efficacy of TC have largely excluded elders with
clinical cognitive impairment (15-19), even though cognitive impairment is common among
elders.

If TC can reduce OA knee pain in elders with cognitive impairment, perhaps these elders
can perform activities of daily living longer, thus delaying their institutionalization. In
addition to reducing OA knee pain, benefits of TC have been shown to improve or maintain
cognition in elders with very mild to moderate CI (21-23). However, without directly testing
the efficacy of TC in the cognitively impaired, we cannot prescribe the right dose or
appropriate strategies for teaching TC to this vulnerable population. Therefore, a
randomized controlled trial was designed to test the efficacy of a TC program in reducing
OA knee pain among elders with subtle-to-moderate cognitive impairment.

The trial investigated TC's effects on pain (primary outcome) and other secondary health
outcomes (discussed elsewhere) (24). The analysis found that cognitively impaired elders
with knee OA who attended a 20-week TC program reported less pain than an education
attention control group (24). The elders verbally reported answers to the Western Ontario
and MacMaster (WOMAC) pain scale, a 5-item OA-specific pain measurement, to a
research assistant. However, it is not entirely clear whether the WOMAC pain scale is
reliable with the cognitively impaired, because only one study has examined its reliability
with this population (25).

Therefore, to substantiate our findings, this secondary analysis used additional results
obtained with the Verbal Descriptor Scale (VDS) for pain. This tool has been recommended
as a way to evaluate verbal self-report of pain intensity in elders with dementia (26, 27). It is
a 1-item verbal report tool with a list of words from “no pain” to “the most intense pain
imaginable,” to indicate the intensity of the pain experienced (28). Information about the
psychometric properties of this tool is detailed in the methods section below.

Elders’ pain can also be manifested by both observable pain behaviors and analgesic intake
(29). Without examining changes in these pain manifestations, we cannot confidently claim
that TC reduces pain in elders. Furthermore, TC forms consist of a series of upper- and
lower-extremity movements performed in a particular choreographic manner. If those with
impaired cognition have less learning capability, then TC may be less useful in reducing OA
pain among these elders. Therefore, Aim 1 of this secondary data analysis examined the

Complement Ther Med. Author manuscript; available in PMC 2016 August 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tsai et al.

Page 4

effects of TC on VDS pain reports, observed pain behaviors and analgesic intake. Aim 2
explored the relationship of cognitive level to the observed effects.

2. MATERIALS AND METHODS

2.1. Design

The study was a secondary analysis of data from a previous cluster-randomized clinical trial.
In that study, we tested the efficacy of TC in reducing OA knee pain and improving other
health outcomes in community-dwelling elders with varying levels of cognitive impairment.
The methods of that clinical trial have been reported elsewhere (24).

[The CONSORT flow diagram was published online at http://www.sciencedirect.com/ as
supplementary data.]

The current study used the complete sample from the previous clinical trial and focused on
multiple pain outcomes, including the VDS, pain behaviors and analgesic intake.
Additionally, the relationships between these outcomes and cognition were analyzed.

2.2. Participants

Recruitment was conducted in 8 study sites (6 retirement apartments and 2 senior centers)
between January 2008 and February 2010. A total of 123 elders in the 8 study sites were
recruited and screened for eligibility; 55 elders in the 8 study sites were eligible and each
site was randomly assigned to a TC group (N=28) or an education control group (N = 27).
Participants were aged = 60 years; had moderate, mild or subtle cognitive impairment,
defined as a Mini Mental State Exam (MMSE) score of 18-28; had a diagnosis of knee OA
based on medical history reviewed with elders or family members/staff and confirmed by a
health care provider; had self-report of knee OA pain = 2 on the VDS or a pain score = 3 on
the WOMAC pain subscale; were able to speak English; had physician's/nurse practitioner's
permission to participate; had not participated in a regular exercise program in the past
month; could walk without assistance from staff or a walking device for 50 meters; and
could stand and maintain balance for one minute without support.

We included only elders with MMSE scores of 18-28 to focus on those with less than
optimum cognitive function. The MMSE score range used is consistent with several recent
studies which categorized elders with MMSE scores equal to or less than 28 as having low
cognitive function or symptomatic cognitive impairment (30, 31).

Elders were excluded if they had uncorrectable moderate or severe hearing or vision deficits;
Parkinson's disease; cancer pain; chronic pain conditions, such as rheumatoid arthritis,
fibromyalgia, or severe low back pain; diabetic neuropathy; arthroscopic surgery or total
knee or hip replacement surgery in the past 6 months; fractures in the past 6 months; major
psychiatric disorder or a positive screen for depressive symptoms (Geriatric Depression
Scale-15 score = 5) without taking medications; history of falls in the past 3 months; or
vertigo in the past month. Approval by the University's Institutional Review Board was
granted, and informed consent was obtained from all participants.
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2.3. Randomization and Blinding

Research assistants (RASs) recruited participants at each site and screened potential
participants for eligibility. Assessor 1 conducted a pre-test for the outcome measures. The
statistician, who was blinded to the characteristics of the sites and the elders, then randomly
allocated each site to either the TC or the control arm.

The two lead investigators on the study (Tsai and Chang) were involved closely in the
fieldwork and thus were not blinded to participants’ group assignments. The RA who
screened elders for eligibility, enrolled the elders, and collected data on site also could not
be blinded to group assignment. The same instructors led both the TC and the control groups
so they were not blinded. Assessor 1, who collected outcome data, could not be completely
blinded because cognitively impaired participants revealed their group assignment during
conversations with the assessor. The rest of the research team, including the three co-
investigators and Assessor 2, who reviewed and coded pain behavior, were blinded to group
assignment.

2.4. Power analysis

A sample of 40 per group (80 total) was required to provide 80% power to detect an effect
size of 0.8 using a two-sided t-test with alpha=0.05. We were able to recruit 55 participants
over 3 years for the study. However, as noted in Table 2, the intracluster correlation (ICC)
for the observed pain behaviors and analgesic intake was <0.0001, and the ICCs for the
measure of VDS were 0.181. Based on these data, we estimated the effect size from the
design effect of our randomized cluster design (32). We had sufficient power to detect large
effect sizes for observed behavior and the VDS measure (0.89 and 1.29 at 21 weeks,
respectively). However, power to detect the effect of 0.28 for analgesic intake was below
50%.

2.5. Intervention

Tai Chi—The intervention used Sun-style TC (33), which includes 6 basic and 6 advanced
forms. These forms can be completed by people of all ages seeking a joint-safe exercise
routine (20). The TC intervention was modified based on pilot work (34-36), to ease the
physical and cognitive requirements for learning TC. The TC group received three sessions
of TC a week for 20 weeks, by certified instructors. The exercise started with 20 minutes per
session and gradually increased to 40 minutes per session.

Attention control education group—To control for the attention that the TC group
received, an “attention control education group” participated in instructor-led educational
activities on site. The length of each session in the control group matched that of the TC
intervention (24).

2.6. Outcome variables

Pain outcomes were measured at six time points [Time 1-6 (T1-6)]: Weeks 1 (pre-test), 5, 9,
13, 17 and 21 (post-test) on three non-intervention days. Elders who completed assessments
received a $10 gift certificate at each time point, for a total of $60.
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The Verbal Descriptive Scale (VDS)—The VDS (37), evaluated by Assessor 1, is
recommended for measuring pain in elders with cognitive impairment (38). This one-item
scale scores pain from 0 to 6, from no pain, slight pain, mild pain, moderate pain, severe
pain, extreme pain, to the most intense pain imaginable. Elders with cognitive impairment
were able to complete the VDS, and the score had a 0.99 correlation with the Present Pain
Intensity Scale and a 0.79-0.84 correlation with the WOMAC pain scale (25). The VDS has
good sensitivity, shown by its association with an increasingly painful thermal stimulus

(F 6, 1038 =64.3, p<0.0001) (37). The VDS was collected for 3 days at each time point
(T1-6), and the average of the three reports was used for the analysis.

Observation of pain behavior—Assessor 2 evaluated 10-minute videotaped behavior
samples while participants engaged in a series of daily tasks (sitting, standing, walking, and
reclining), using Keefe's observational method for OA knee pain (39). Five pain related
behaviors were observed: guarding (abnormally slow, stiff, interrupted or rigid movements
when moving from one position to another or while walking); active rubbing of the knee or
hip (hands moving to or holding affected knee or hip); rigidity (excessive stiffness of the
affected knee or hip during activities other than walking); unloading the joint (shifting
weight from one leg to the other while standing), and joint flexion (flexing the affected knee
or hip while in a static position). Keefe et al found that inter-rater reliability was 0.93 using
the k-statistic (40), and concurrent validity was evidenced by a strong correlation with
patients’ self-report of pain (r=0.46, p<0.001); those with knee OA pain exhibited
significantly more pain behaviors than patients without knee OA pain (t=2.82, p<0.01) (40).
Assessor 2 then coded the five pain behaviors using a “20-second observe; 10-second
record” interval (39). Each participant received one point for each pain behavior observed.
The maximum score for each 20-second observation period was 5 points. With 20
observation periods, scores could range from 0 to 100. A total pain behavior score was
computed at each time point (T1-6) and this was used for the analysis.

Analgesic intake—An additional way to assess pain was to examine changes in analgesic
intake. The type and dosage of analgesics were collected by Assessor 1 at T1-T6. At T1,
elders were asked the name of any analgesic they were taking, the dosage, and the frequency
of use. Assessor 1 then did pill counts for each analgesic to provide a basis for comparison
over the following months. The difference in the pill count of each analgesic between two
time points, for example, T1 and T2, was calculated and then divided by the number of days
between the two time points, to obtain the average dosage per day for a specific analgesic.
Dosages of each analgesic per day were then standardized to acetaminophen equivalents
(41). Finally, the acetaminophen equivalent dosages for each analgesic were added together
to create a daily analgesic dosage at months 1-5, and this figure was used for the analysis.

2.7. Statistical analyses

Using either chi-square or t-tests, baseline demographics (gender, race, age in years,
education in years), pain outcomes (VDS, pain behavior, analgesic intake) and other
variables (physical function, stiffness, cognitive function and depression) were compared
between the experimental and control groups. Data were also compared for participants who
completed the study and those who dropped out. Missing data were imputed by the last
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observation carried forward; that is, the missing final values of the outcome were replaced
by the last known value before the participant dropped out. An intent-to-treat analysis was
used.

General linear mixed models, controlling for site effects (clusters), were used to analyze the
data (24). The three-way interaction between group, MMSE score, and time was added to
the mixed models to determine whether cognitive function was associated with the efficacy
of TC for pain. In these analyses, MMSE score was categorized as < 23 or > 24.

3.1. Descriptive results

The average age for both groups was 79 years, and the majority of participants were women
and Caucasian. Demographics, physical function, stiffness, and depression scores were
similar between the two groups at baseline (24). The TC group's average MMSE score (M =
26.04 £ 1.92) also did not significantly differ from that of the control group (M = 24.85
2.64, p = 0.062). Pain measures (VDS, pain behaviors, analgesic intake) were also similar
between the two groups at baseline (Table 1). Demographics, pain outcomes and other
variables (physical function, stiffness, cognitive function and depression) were also similar
at baseline between participants who completed the study and those who dropped out.

3.2. Major study results

3.2.1. To determine the effects of TC on pain reports, observed pain behaviors
and analgesic intake in elders with cognitive impairment

Effects of TC on VDS: The TC group's VDS score was 0.73 points (95% CI: -1.46; —0.01;
p=0.048) lower than that of the control group at post-test (See Table 2, VDS, between group
difference at Week 21). Trend analysis indicated that there was a significant increase in the
difference between the two groups over time (p=0.032). Significant differences started at T4
(Week 13) and continued at T5 (Weeks 17) and T6 (week 21), with p=0.048, 0.036 and
0.048, respectively. These results suggest that the TC intervention yielded beneficial effects
on pain relief, as measured by the VDS, after approximately 12 weeks.

Effects of TC on pain behavior: The TC group's pain behavior score was 2.91 points lower
than that of the control group at post-test (95% CI: -5.05; —0.78; p=0.008) (See Table 2,
Pain Behavior, between group difference at Week 21). However, there was no clearer trend
toward improvement in the TC group than in the controls (p=0.522). There was a significant
difference at T3 (Week 9, p=0.023), but this difference disappeared at Weeks 13 and 17,
then reappeared at the post-test at Week 21 (p=0.008).

Effects of TC on analgesic intake: As noted earlier, the study was under-powered for
detecting changes in analgesic intake, and therefore the data must be interpreted with
caution. The between group difference was not significant at post-test (p=0.308) (See Table
2, Analgesic Intake, between group difference at Month 5), though trend analyses indicated
that there was an increase in the difference between groups over time (p=0.062).
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3.2.2. Association of cognitive function with the effect of TC for pain—Overall,
cognitive function was not related to the efficacy of TC for pain in these elders. Examination
of the three-way interaction between group, time and MMSE score for each pain outcome
over time showed p values between 0.734 and 0.892, indicating that MMSE score was not
related to the effect of TC on any of the pain outcomes. However, again, these findings
should be interpreted with caution since the study did not have enough power to test the
three-way interaction. Figures 1.1-1.3 illustrates that for pain reports, pain behaviors, and
analgesic intake, the differences between the TC and control groups over time were similar
for participants with MMSE scores < 23 and those with MMSE scores = 24. However, at the
last follow-up, the differences between the TC group and controls on most outcomes were
larger for elders with MMSE < 23, suggesting that elders with MMSE < 23 had a greater
response to the intervention.

4. Discussion

This was the first study to explore TC's effects on pain in elders with cognitive impairment
and knee OA, and examine TC's effects on pain outcomes using multiple pain indicators.
Strengths of the study include the use of rigorous methods to study a population that is often
excluded from non-pharmacological intervention trials; exploration of an alternative
exercise option to treat knee OA pain for this vulnerable population, and the use of multiple
indicators to measure pain.

Scores on the VDS and observed pain behaviors were significantly better with the TC group
than the control group at post-test. Further, the beneficial effects of TC were not associated
with cognitive ability. These group comparisons suggest that 20 weeks of TC practice led to
significant reductions in OA knee pain in cognitively impaired elders. Analgesic intake did
not differ significantly between the experimental and control groups. However, over time,
there was a trend toward lower analgesic intake in the TC group. The experimental group’s
results on verbal reports of pain, pain behaviors and analgesic intake at the post-test were
consistent. This indicates that relief of pain resulting from TC was not due to attention or
other psychosocial factors but was a beneficial effect of TC. Future studies should look for
the mechanism(s) underlying the beneficial effects of TC in reducing OA knee pain.

It should be noted that the control group also showed some improvement in pain reports.
This group had the same intervention duration, same staff/instructor and a similar number of
group members as the TC group. Decreases in pain scores in the control group could have
resulted from the Hawthorne effect, since participants knew they were under observation
(42). Alternatively, the decrease in pain scores found in the control group might have been
related to social interaction/attentional factors that affected members’ pain perceptions and
pain report. Further, by participating in the study, activity levels of the control group
participants might have increased since they had to get out of their beds/chairs, dress, leave
their apartments, and walk/drive to the intervention site. Thus, by simply increasing their
physical activities, elders in the control group might have “felt better”.

Interestingly, the VDS appeared to be less sensitive than the WOMAC pain instrument.
Beneficial effects of TC measured by WOMAC pain scores appeared in Week 9 (p= 0.026)
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as reported previously (24). Based on this, one would expect that positive results from the
VDS would also appear in Week 9 (2 months after beginning the TC intervention).
However, positive effects of the VDS appeared only in Week 13 (3 months after beginning
the TC intervention). Osteoarthritic knee pain is a chronic health problem and elders may
have already adapted to it. Thus, elders may not be able to precisely identify the level of
pain using the VDS scale without reminders. The WOMAC pain scale has items that remind
elders about levels of pain caused by various daily activities, which may lead to more
precise results. In addition, the WOMAC pain scale, a 5-item scale, has a wide range of
possible scores (0-20), while the VDS has a single item score range from 0 to 6. A scale
with a wide score range should better detect change in response to an intervention than a
scale with a narrow score range. Whatever the reason for the observed delay, it is clear that
TC practice was beneficial in relieving OA knee pain, based on the VDS.

While at post-test pain behaviors were significantly lower in the TC group than in the
control group, there was not a clear trend toward reduction over the study period. This is not
consistent with the results we obtained on the VDS, which indicated that pain improved over
time. It is possible that, pain report and pain behaviors are manifestations of different
constructs (29, 43). It is also possible that because these elders had suffered OA knee pain
for years, they had developed a particular way of walking, rising from a chair and rising
from a bed, the activities assessed in this study. Thus, they might have continued to walk or
rise in a “guarded” way even though they actually perceived less pain in these activities.

While there were no significant differences between groups in analgesic intake, detailed
examination of the data showed that over time there was a reduction of about 223 mg/day
acetaminophen equivalent dosage in the TC group, while there was an increase of 221.7
mg/day acetaminophen equivalent dosage in the control group. That is, by the end of the
intervention, the difference between two groups in consumption of analgesic medication
reached the equivalent of one regular strength Tylenol pill. It also suggested that it might
take longer than 20 weeks for TC to exhibit beneficial effects on pain as measured by
analgesic intake. Together with the pain report and pain behaviors, this suggests that TC
reduced pain and possibly analgesic intake. Given the serious adverse events that may occur
in patients taking acetaminophen, it is important to consider TC as an adjunct or alternative
to pharmacological intervention to treat OA knee pain in the frail elderly.

As noted above, our measure of cognitive impairment (the MMSE) was not related to
change in pain outcomes in these cognitively impaired elders. Elders with either higher or
lower cognitive functioning were able to learn the TC exercise and gain the benefits of this
exercise. In addition, they appeared to enjoy TC practice very much, as we have noted in
prior reports (34, 35).

There were some limitations to the study. First, we identified elders with cognitive
impairment using MMSE scores and identified elders with knee OA using self-report, with
confirmation from medical providers. With this approach, we might have included some
false-positive cases in the sample. Second, our study did not have sufficient power to detect
changes in analgesic intake. In addition, we were able to blind only one of the assessors
completely to group assignment. This might have led to bias toward favorable outcomes in
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the experimental group. However, Assessor 2, who evaluated and coded pain behaviors, was
completely blinded to group assignment and since all pain measures suggested that TC was
effective in reducing pain, assessor bias was probably limited. The percentages of
Caucasians and females in this study were higher than those in the U.S population. Finally,
our eligibility criteria were strict; it is possible that comorbidities are common in cognitively
impaired elderly with OA, and thus some of them may have been excluded from the study.

TC is an effective non-pharmacological intervention option for treating OA knee pain even
in elders with cognitive impairment (15, 24). In addition to drug treatment for pain, offering
non-pharmacological interventions such as TC gives patients more choices which should
promote patients’ autonomy and self-efficacy. In addition, giving options for treatment may
improve adherence and lead to better health outcomes. Finally, TC has other health benefits,
ranging from improving quality of life to potential reductions in healthcare costs (15, 44,
45). Policy makers should thus be informed of the benefits of TC and encouraged to
advocate for reimbursement for a TC program.

There are unanswered questions. First, although this study showed a tendency to decrease
analgesic intake in the intervention arm and a tendency to have better pain outcomes in
elders with lower cognitive functions, the lack of power prevents us from providing
definitive answers. In addition, as a group, elders who received the TC intervention had
better pain outcomes than those who received the attention control intervention. However, it
is not known if this result can be reproduced in clinical settings or in the community.
Finally, the impact of patients’ treatment preference on the research results was not
evaluated and no tailored intervention option was provided. Future studies should focus on
comparative effectiveness evaluation of treatment options, including non-pharmacological
interventions, such as TC, for elders with cognitive impairment and OA knee pain. This
should also include development of a method to provide tailored treatment based on
patients’ characteristics. Thus, patients can achieve optimum results by tailored treatment. In
addition, research to develop and evaluate an algorithm for choosing treatment options based
on patients’ preference should also be encouraged. All of these will assist in improving
patients’ adherence and thus improving treatment outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.1-1.3. Effect of cognition on pain outcomes
Participants were divided in to a higher cognitive functioning (MMSE = 24) and a lower

cognitive functioning group (MMSE < 23) to determine whether the level of cognitive
functioning could affect the outcomes of TC intervention on VDS (Fig. 1.1), Pain Behavior
(Fig. 1.2) or Analgesic Intake (Fig. 1.3). Examination of the three-way interaction (group,
time and MMSE score) for each pain outcome between groups over time showed cognitive
levels had no effect on these pain outcomes. See text for more detailed discussion of the
analyses.

a. Difference in scores or dosages between two intervention groups.
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Table 1
Study Variables at Baseline

Variable Tai Chi (N=28) Control (N=27)
VDS 1.32 (1.02) 1.44 (0.96)
Pain behaviors 4.61(3.82) 5.00 (4.61)

Analgesics intake? 1340 (2.603) 1,580 (2,404)

VDS = The Verbal Descriptor Scale

aData was the daily average of acetaminophen equivalence dosage (mg) during month 1.
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Table 2
Changes in outcomes controlling for site effect
Within group difference Between group difference Trendd ICCe
Tai Chi (n=28) Control (n=27)

Outcome Estimatesb 95% CI Estimatesb 95% CI Estimates® 95% CI p P r

VDSa .032 181
Week 1 -0.25 (-0.98, 0.47) 497
Week 5 -043  (-0.80, -0.06) -0.07 (-0.37,0.24) -0.61 (-1.34,0.11) .098
Week 9 -0.30 (~0.67, 0.06) 0.03 (-0.28, 0.33) -0.58 (-1.30, 0.15) 117
Week 13 -0.54 (-0.91, -0.18) -0.06 (-0.37,0.25) -0.73 (-1.46, -0.01) .048
Week 17 -0.66  (-1.03,-0.29) -0.14 (-0.44,0.17) -0.78 (-1.50, -0.05) .036
Week 21 -054  (-0.91, -0.18) -0.06 (-0.37, 0.25) -0.73 (-1.46, -0.01) .048

Pain Behaviora 522 000
Week 1 -0.72 (-2.85, 1.41) .506
Week 5 1.50 (0.29, 2.71) 1.52 (0.23, 2.81) -0.74 (-2.87, 1.39) 495
Week 9 0.64 (-0.57, 1.86) 2.41 (1.12, 3.70) -2.49 (-4.62,-0.35) 023
Week 13 2.00 (0.79, 3.21) 0.89 (~0.40, 2.18) 0.39 (-1.74, 2.52) 719
Week 17 1.96 (0.75, 3.18) 1.89 (0.60, 3.18) -0.65 (-2.78, 1.49) 552
Week 21 -0.82 (-2.03,0.39) 137 (0.08, 2.66) -2.91 (-5.05, -0.78) .008

Analgesic Intake? 062 000
Month 1 -239.85 (-1561.03,1081.33) .721
Month 2 -105.44  (-247.02, 36.15) 238.68 (3.09, 474.27) -583.97  (-1905.15,737.21) .385
Month 3 -69.77  (-211.36, 71.82) 228.01 (-7.57, 463.60) -537.63  (-1858.81,783.55)  .423
Month 4 -170.13  (-311.71, -28.54) 117.44  (-118.15, 353.03) -527.41  (-1848.59,793.77)  .432
Month 5 -222.97 (-364.55,-81.38) 221.70  (-13.89, 457.29) -684.52  (-2005.70, 636.66)  .308

a Lo
Lower scores indicate improvement

Mean difference between each follow-up time point and baseline based on model estimation controlling for site effect

Mean difference between Tai Chi and control groups at each time point based on model estimation controlling for site effect

d . . . . . .
Test linearly increasing trend on group difference over time by linear contrast

e . .
ICC= intracluster correlation
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