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Abstract
OBJECTIVES—To evaluate the effects of a behavioral intervention, Tai Chi Chih (TCC) on
circulating markers of inflammation in older adults.

DESIGN—A prospective, randomized, controlled trial with allocation to two arms, TCC and
health education (HE), 16 weeks of intervention administration, and 9 weeks follow-up.

PARTICIPANTS—A total of 83 healthy older adults, aged 59 to 86 years.

MEASUREMENTS—The primary endpoint was circulating levels of interleukin 6 (IL-6).
Secondary outcomes were circulating levels of C-reactive protein (CRP), soluble IL-1 receptor
antagonist (sIL-1RA), sIL-6R, soluble intercellular adhesion molecule (sICAM) and IL-18.
Severity of depressive symptoms, sleep quality, and physical activity was also assessed over the
treatment trial.

RESULTS—Among those older adults with high levels IL-6 at entry, a trend for a treatment
group by time interaction was found (F(1,70)=3.48, P = .07), in which TCC produced a drop of
IL-6 levels comparable to those found in TCC and HE subgroups who had low levels of IL-6 at
entry (t’s(72)=0.80, 1.63, P’s>0.10), whereas IL-6 in HE remained higher than the TCC- and HE
subgroups with low entry IL-6 (t(72)=2.47, P=0.02; t(72)=1.71, P=0.09). Decreases in depressive
symptoms in the two treatment groups correlated with decreases of IL-6 (r=.28, P <.05). None of
the other cellular markers of inflammation changed in TCC vs. HE.

CONCLUSION—TCC can be considered a useful behavioral intervention to reduce circulating
levels of IL-6 in older adults who show elevated levels of this inflammatory marker and are at risk
for inflammation-related morbidity.
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INTRODUCTION
Inflammation plays an increasingly prominent role in health and wellbeing as people age.1

Circulating levels of inflammatory markers rise with age even in healthy individuals,2–6 and
the proportion of person with elevated levels of IL-6 rises markedly among persons older
than 70 years.7 In the elderly, many of the diseases that contribute most to disability,
morbidity, and mortality stem in part from aberrant inflammation (e.g., cardiovascular
disease and heart failure, cancer, Alzheimer’s Disease and other neurodegenerative diseases,
metabolic alterations, and diabetes).8–11 Indeed, increases in inflammatory signaling
molecules occur and have impacts far beyond the site and time of their initial production.
Persistent inflammatory signaling can induce localized remodeling of tissue (chronic
inflammation) that produces long-term changes in functional capacity (e.g., sclerosis,
muscle wasting, depression).12 Inflammatory signals can also act systemically to alter the
function of other tissues and organs. For example, proinflammatory cytokines such as IL-6
can release an integrated package of “sickness behaviors” from the brain that affect global
aspects of well-being, including mood, energy, sleep, social behavior, and cognitive
function.13 The mechanisms that contribute to age-related increases of IL-6 are not fully
known, although biobehavioral factors such as low physical activity and stress response
pathways likely play a substantial role independent of other lifestyle- and health factors such
as smoking and alcohol use, for example.14, 15 Despite the strong association between aging,
inflammation, and morbid outcomes, no definitive treatments have yet been developed that
effectively target inflammation especially in those older adults who show elevated levels of
IL-6, for example, and are at risk for inflammatory disorders.

Recent controlled trial data provide some promising evidence that exercise training may be
an independent means of mitigating inflammation in older adults, although findings are
limited.16, 17 Two studies in older adults have found that long-term (i.e., 10 months; 12
months) exercise interventions led to lower circulating levels of interleukin-6 (IL-6)17, 18

with one study suggesting that this effect was only apparent in older adults who show
elevated levels of IL-6.17 Other exercise intervention trials that have targeted either healthy
adults or various clinical populations have yielded mixed results.16

Given evidence that psychosocial stress can drive increases of inflammation,19, 20 it is
possible that treatments that target stress response pathways might also have effects on
inflammation. Indeed, Tai Chi, a traditional Chinese martial art that incorporates aerobic
activity, relaxation, and meditation, has been found to decrease measures of psychological
stress.21 In addition, we have found that Tai Chi Chih, a westernized and manualized form
of Tai Chi, can reduce sympathetic stress effector mechanisms22 and can also boost viral
specific- and vaccination response in older adults.23, 24 Moreover, as compared to exercise
training, TCC is a particularly attractive intervention for use in the elderly, as this
“movement meditation” is a type of physical activity that is readily accessed by older adults
who often have age-related limitations in their ability to tolerate even moderate intensity
exercise.21

This clinical trial was conducted to determine the effects of TCC vs. health education (HE)
on circulating levels of IL-6 in older adults, given evidence that levels of IL-6, but not
necessarily other measures of inflammation, are modifiable by exercise training. 16, 17

Furthermore, based on prior evidence that exercise training only has detectable effects on
reducing IL-6 when levels of this cytokine are elevated (>2.46 pg/ml),17 we hypothesize that
TCC, as compared to HE, will reduce IL-6 only in those older adults who show elevated
levels of IL-6 at baseline. We explore whether TCC vs. HE might alter other markers of
inflammation including C-reactive protein (CRP), soluble IL-1 receptor antagonist
(sIL-1RA), sIL-6R, soluble intercellular adhesion molecule (sICAM) and IL-18. Finally, we

Irwin and Olmstead Page 2

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2013 September 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



examine whether change in measures of depressive symptoms, sleep quality, and physical
activity are associated with changes in IL-6.

METHODS
Design and population

This randomized, controlled clinical trial allocated older adults to receive either TCC or HE
(active control intervention) in a 1:1 ratio at study sites in San Diego and Los Angeles
between 2001 and 2005. As previously reported, subjects in both groups received a single
dose of live attenuated Oka/Merck varicella vaccine, VARIVAX™ at week 16.24

Institutional review boards at both study sites approved this study.

Older adults were recruited through community newspaper advertisements that stated the
aim of the study as comparing the effects of TCC vs. HE on “health and well-being in
healthy older adults.” Subjects were offered compensation for participation and completion
of the study. A total of 112 community dwelling participants aged 59 to 86 years who
responded to advertisements were enrolled and randomly assigned to TCC (n= 59) or HE (n
= 53) (Figure 1). Randomization was performed using a computer-generated schedule
independent of treatment personnel. Major eligibility exclusions were evidence of
immunocompromise resulting from disease, corticosteroids, or other immunosuppressive/
cytotoxic therapy; chronic liver disease or kidney disease; receipt of immunizations (e.g.,
hepatitis B vaccine; influenza vaccine) within one month prior to study entry or scheduled
over the course of the intervention; any acute intercurrent illness (e.g., thyroid disease,
sinusitis, urinary tract infections) that might interfere with interpretation of the study; and
presence of a current major psychiatric disorder as determined by the Structured Clinical
Interview for DSM-IV diagnoses.25 Additional exclusions were alcohol intake greater than 3
drinks per day, and an unwillingness to adhere to study protocol or ongoing participation in
Tai Chi. None of the participants were current smokers.

Intervention
Subjects received either 16 weeks of TCC or HE administered to groups of 7 to 10 persons.
TCC sessions lasted 40 minutes and were given 3 times per week for a total 120 minutes of
weekly instruction. HE was also allocated over a 120-minute period of instruction per week;
hence, an identical amount of instructor time was provided to both intervention groups. The
rationale communicated to subjects was that TCC is a health management intervention that
incorporates meditation and repetitive physical activity to promote well-being in aging,
whereas HE aims to promote healthy behaviors and well-being by providing knowledge
about health management. For TCC, objectives and learning activities related to the specific
set of 20 exercises were delivered according to a therapist manual 26 with serial teaching of
1–2 new movements each week, weekly supervision by master’s level TCC instructors, and
verification of skills attainment by week 16. Further practice and mastery of TCC occurred
during follow-up to week 25. The HE intervention involved sixteen didactic presentations on
a series of health-related themes, which were provided by a physician or licensed clinical
psychologists with group discussion, as previously described.27 We assessed treatment
credibility and expectation for change after the second treatment session using a 5-point
likert scale.28

Assessment and outcome measures
The primary outcome variable was circulating levels of IL-6, with secondary assessment of
CRP, sIL-1RA, sIL-6R, sICAM and IL-18 on three occasions: at baseline (before
randomization), at 16 weeks (post-intervention), and at 25 weeks (9 weeks follow-up). At
baseline, we also assessed a number of factors that have been associated with variations in
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inflammation including age, sex, socioeconomic status, marital status, physical activity,
medical impairment, severity of depressive symptoms, and sleep quality as previously
described.14, 15 The Beck Depression Inventory (BDI) was used to assess severity of
depressive symptoms and the Pittsburgh Sleep Quality Index (PSQI) was used to assess
sleep quality;29, 30 both measures were administered prior at baseline, 16 weeks, and 25
weeks. Because subjects had a regular sleep-wake schedule as previously described,31 blood
sampling was routinely scheduled to occur between 8 a.m. and 10 a.m. to control for
circadian variation in IL-6.

Assay of cellular markers of inflammation
Plasma levels of IL-6, as well as CRP, sIL-1RA, sIL-6R, sICAM and IL-18 were quantified
by means of enzyme-linked immunosorbent assay methods (R & D Systems, Minneapolis,
MN). All samples at baseline, 16 weeks, and 25 weeks were assayed at the same time, in a
single run with a single lot number of reagents and consumables employed by a single
operator. The intra-assay coefficients of variation for all variables were less than 5%.
Testing for cytokines was not implemented for some participants due to scheduling issues.
This reduced the sample available for analysis to n=46 for TCC and n=37 for HE (see Figure
1). In addition, there were some additional missing assay values for each of the cytokines
due to adequate sample availability and/or technical issues.

Statistical Analysis
Comparison of treatment groups at entry was performed using unpaired t tests for
continuous data and χ2 for discrete data. The general effects of the intervention over time on
IL-6 were assessed using a treatment group (TCC vs. HE) x time (baseline, week 16, and
week 25) repeated measures mixed models analysis of variance. The primary hypothesis is
that TCC, as compared to HE, will reduce IL-6 only in those older adults who show elevated
levels of IL-6 at baseline; this hypothesis was tested by stratifying the treatment groups by
high vs. low IL-6, with the high group being defined by IL-6 values in the highest quartile at
study entry (>2.8 pg/ml). Secondary analyses of the effects of intervention over time on
other markers of inflammation including CRP, sIL-1RA, sIL-6R, sICAM and IL-18 were
analyzed using a treatment group x time repeated measures mixed models analysis of
variance. As the covariance structure did not significantly deviate from sphrericity (Mauchly
test), compound symmetry was assumed. Due to some missing data, a mixed models
approach was used, and all analyses used an intention to treat approach.

RESULTS
Adherence to intervention

Of 112 subjects allocated to the intervention, 102 persons (91%) completed the intervention
and were followed to 25 weeks. (Figure 1) Of the 7 withdrawals in TCC, 6 withdrew due to
the difficulties with time commitments and/or transportation and 1 did not like the class. Of
the 3 withdrawals in HE, 2 withdrew due to difficulties with the time commitment and 1
dropped due to health problems. Attendance at treatment sessions was high; TCC
participants attended 83% ± 20% (mean ± SD) and HE subjects attended 80% ± 20% of all
sessions (t(110)=.73, P>0.40). As previously reported, the two interventions were perceived
as equally credible.24 Over the course of the intervention period, TCC participants showed a
significant increase in the number of minutes of at-home TCC practice per week with
specific comparisons showing an increase from 111 ± 61 minutes at week 8 to 213 ± 146
minutes at week 16 (t(45)=5.36; P < 0.001), and 149 ± 122 minutes at week 25 (t(45)=2.16,
P<0.04). Although there was a significant decrease of TCC practice per week from week 16
to week 25 (t(45)=3.21, P<0.01), participants maintained practice of TCC after completion
of the intervention. Despite these increases in TCC practice, overall physical activity, as
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measured by metabolic equivalents expended per week, did not change over the course of
the trial in either group (t(35.6)=0.51, P =0.50), which suggests that participants in the TCC
group substituted TCC for other aerobic activity.24

Characteristics of the cytokine assay sub-sample
There were no significant pretreatment differences with respect to age, sex, ethnicity, marital
status, educational level, annual income, severity of depressive symptoms, sleep quality, and
medical impairments or weekly physical activity between the treatment groups (Table 1).
The sub-sample was also largely equivalent with those from the full sample who were not
tested, except those in the untested group were younger (mean=66.7, sd=6.0, t(110)=3.06,
P<0.005) and with higher incomes (mean = $81.0k, sd=$50.6k, t(90)=2.92, P<0.01) as
compared to those tested.

The outcome of interest was change in circulating levels of IL-6. As shown in Table 2, there
was statistical trend for a treatment group by time interaction for circulating levels of IL-6,
which was characterized by modest decreases of IL-6 in the TCC group and increases IL-6
in the HE group. For CRP, sIL-1RA, sIL-6R, sICAM and IL-18, no treatment group x time
interactions were found (Table 2). For IL-6, TCC showed a within-group effect size of 0.25,
which was similar to the effect size for aerobic exercise.16 Together these data suggest that
about 220 subjects per group yields 80% power to detect a statistical (P<0.05) change in
IL-6 following administration of exercise. For the other markers of inflammation, the effect
sizes ranged from 0.03 to 0.11, indicating over 500 subjects per group to achieve 80%
power.

Given prior evidence that exercise training is primarily associated with a reduction of IL-6
in older adults with high median levels of IL-6 (>2.5 pg/ml) with an effect size of about
0.91,16 analyses stratified the sample by entry levels of IL-6 with generation of treatment
subgroups (i.e., the top quartile had high levels of IL-6 >2.8 pg/ml). Those participants in
the top quartile were significantly older (t(79)=2.67, P<0.01) and more likely to be male
(χ2(1)=8.77, P<0.005) as compared to subjects in the bottom three quartiles, but the TCC
and HE groups within the top quartiles were similar on all other demographic,
psychological, and medical impairment variables. Figure 2 displays the subgroup analysis; a
significant quartile group by time interaction (F(1,70)=3.88, P<0.05) and a trend for a
treatment group by time interaction (F(1,70)=3.48, P = .07) were found for circulating levels
of IL-6. These analyses suggest that while IL-6 increased in the HE groups, it remained
steady (low entry IL-6) or decreased (high entry IL-6) in the TCC groups. Post-hoc
comparisons showed that the TCC subgroup with high entry IL-6 had levels of IL-6 at week
25 comparable to levels found in the TCC- and HE subgroups with low entry IL-6
(t’s(72)=0.80, 1.63, P’s>0.10). In contrast, the HE subgroup with high entry IL-6 had levels
of IL-6 at week 25 that remained higher than the TCC- and HE subgroups with low entry
IL-6 (t(72)=2.47, P=0.02; t(72)=1.71, P=0.09, respectively).

Given that participants were part of a vaccination manipulation, 24 adjustment for receipt of
vaccination vs. placebo at week 16 did not alter the results. For example, the HE subgroup
with high entry IL-6 were still elevated at week 25 compared to the TCC- and HE subgroups
with low entry IL-6 (t(68)=2.43; P=.02; t(68)=1.68; P=0.09).

None of the demographic, psychological (i.e., BDI and PSQI scores), physical activity, or
medical impairment variables were correlated with IL-6 at any assessment point (all |r’s|<.
20, p’s>.10). In addition, neither the average number of sessions attended (t(13)=0.52,
P>0.20) nor weekly minutes of TCC practice at week 25 (t(13)=0.69, P>0.20) was related to
change of IL-6 (weekly minutes of TCC practice at baseline was zero). However, we have
previously reported that change in BDI-, and PSQI scores occurs during this intervention
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with similar decreases of BDI scores in the TCC and HE groups, and with changes in PSQI
scores found only in those participants who had high PSQI scores >5 at entry.31 Given these
prior results, additional analyses examined change from baseline to week 25 in BDI (without
sleep items), as well as change in PSQI scores, with change in IL-6 during this interval.
Change in BDI was positively correlated with change in IL-6 (r=.28, P <.05), and this
relationship was somewhat stronger among those individuals in the upper quartile of IL-6 at
baseline (r=.32, P <.05). There was, however, no interaction by treatment condition either in
the overall sample (F(1,66)=.18, P >.50) or within the upper quartile (F(1,19)=.02, P >.50),
consistent with our prior findings that BDI scores change similarly in the TCC and HE
groups. 31 Change in PSQI scores was not associated with change in IL-6 from baseline to
week 25.

DISCUSSION
This randomized, controlled trial shows that a “movement meditation”, TCC as compared to
HE, appears to result in lower circulating levels of IL-6 in older adults who have elevated
levels at baseline. However, the effects of TCC are primarily identified by comparison with
the HE group who showed increases of IL-6; a finding consistent with Nicklas et al who
found among older adults with elevated levels of IL-6 that circulating concentrations of this
cytokine remained unchanged in those who participated in a physical activity intervention,
but rose in those participating in an active comparator control condition.17 These data
provide novel information that this behavioral treatment, which targets both physical activity
and stress response pathways, may be a potentially effective therapy for reducing systemic
concentrations of IL-6 in older adults who are most at risk for inflammatory disorder. In
other words, given that IL-6 is an important biological predictor of increased risk for
disability1 and that the effects of TCC were primarily among those older adults who have
high levels of IL-6, TCC might be most beneficial in those older adults who are at the
greatest risk for disability, subsequent loss of independence, and morbidity due to
inflammatory disorders. Indeed, findings that TCC normalized high levels of IL-6 to levels
at or below a concentration of 2.5 pg/ml has potential clinical implications, as healthy older
adults above this level are approximately two-thirds more likely to develop disability over
the next four years.1

In the present study, decreases in depressive symptoms from baseline to week 25 were
associated with decreases in IL-6 over the same interval. Whereas it is not possible to make
a causal inference about the direction of this association, the present findings are consistent
with high rates of depressive disorders in persons with inflammatory disorders,32 and
evidence that experimental activation of inflammatory signaling induce feelings of social
withdrawal, depressed mood, and anhedonia.33, 3435 Finally, we have further found that the
complementary addition of TCC to escitalopram treatment of depression in older adults
accelerates and augments remission of depressive symptoms, along with inducing decreases
of systemic inflammation as indexed by CRP.36

The effects of TCC on inflammation in older adults extend evidence of prior randomized
controlled trials, which have used long-term (i.e., 12 months) behavioral interventions to
induce decreases of IL-6 in older adults.16 These data suggest that even a shorter- term
treatment has the potential to impact this key marker of inflammation, although the benefits
of TCC were not found until subjects fully learned all of the various movements by week 16
and were able to practice and consolidate skill acquisition during follow-up by week 25.
Moreover, in contrast to prior work that focused solely on exercise training,16 TCC employs
components of both physical activity as well as meditation. Interestingly, we have
previously found that implementation of this TCC intervention does not impact average
weekly levels of physical activity, which suggests that other aspects of TCC are driving
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effects on inflammation. Finally, consistent with prior studies of exercise training in older
adults,16 “anti-inflammatory” effects were found only for IL-6 with no changes in other
markers of inflammation, except that Kohut et al. also observed decreases of IL-18.18

However, we caution, given the effect sizes for these other marker of inflammation, that the
study did not have sufficient statistical power to evaluate the effects of TCC on these
additional indices, nor on change in IL-6 levels for the total sample but only possibly on
change of IL-6 within the group with high levels of IL-6 at entry.

In addition to the limitations of sample size, the mechanisms that might contribute to
changes in IL-6, but not alterations in other markers of inflammation, are not known.
However, activation of IL-6 signaling pathways occurs early in the inflammatory cascade
with subsequent downstream effects on CRP and markers of endothelial activation. Hence,
changes in other markers of inflammation might have been identified if the treatment and/or
follow-up period was of longer duration, allowing time for a decrease in this “early” signal
to drive subsequent decreases in other markers of inflammation. Alternatively, it might be
that the reduction of IL-6 is due to decreases in the production of IL-6 by non-immune cells,
as opposed to immune cells. For example, with the exception of CRP and IL-18, which are
reduced by exercise trainining,18 other markers of inflammation are derived primarily from
immune cells. In contrast, CRP is an acute phase protein that is produced by the liver in
response to IL-6 signaling, and IL-18 is a pleiotropic inflammatory cytokine that is produced
in part by adipocytes. Indeed, adipose tissue is also a significant source of circulating IL-6.
However, there is no evidence to suggest that the TCC intervention led to significant
changes in body composition, because overall physical activity as indexed by metabolic
equivalents expended per week did not change. Although we did not assess changes in body
weight over the course of the intervention, the absence of changes in physical activity makes
it unlikely that alterations in adipocyte production of IL-6 account for these effects, similar
to the findings of Kohut et al. who found no relationship between changes in IL-6 and body
mass index following exercise training.18 Nevertheless, other studies have found that long-
term exercise training can reduce the stimulated cellular production of proinflammatory
cytokines,37, 38 suggesting that the reduction of IL-6 may be due to decreased immune cell
expression of this cytokine.

Behavioral treatments such as TCC may modulate IL-6 via decreases of sympathetic
outflow. Aging is associated with increases in circulating levels of catecholamines39 that are
known to increase IL-6. We have found that TCC decreases sympathetic activity, 22 and
TCC training over 12 months is reported to improve aerobic fitness as measured by an
increase of VO2 MAX and decreases of blood pressure.40 Whereas Tai Chi is unique in
bringing together exercise, relaxation, and meditation as one behavioral intervention, it is
not known whether these individual components induce similarly changes in IL-6.

TCC is highly accessible to older adults, which contributed to high levels of treatment
attendance, adherence, and maintenance, which persisted even after formal administration of
TCC had ended. Nevertheless, this study has several limitations. Participants were in good
health relative to their age-matched peers, and we do not know whether TCC would be
associated with similar decreases in older adults with significant medical morbidity. Second,
participants included in this study received a small dose of varicella vaccine vs. placebo
vaccine at week 16, which might have an effect on circulating levels of IL- 6 in the days to
weeks following vaccine. However, we found no evidence that vaccine administration
influenced IL-6 levels at week 25, or 9 weeks after vaccine vs. placebo doses. Third,
sampling of older adults with higher social status and income may have influenced the high
levels of treatment adherence. In addition, it is not known whether these results would
generalize to older adults with lower social status and education. Fourth, our study was only
6 months in duration, and an extended follow-up period was not carried out to determine
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whether the practice of TCC was maintained or whether its effects on inflammation were
durable. Fifth, the non-blinding of subjects may have been a source of bias. Finally, we did
not assess whether TCC decreased the incidence of clinical morbidity related to
inflammation. The study reported here did demonstrate promising positive effects of TCC
on inflammation as indexed by high levels of IL-6; thus, the clinical implications of the
present study persist despite its limitations.
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Figure 1.
Participant flow and distribution of subjects in study
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Figure 2.
Effects of Tai Chi Chih vs. health education on circulating levels of interleukin-6 over 25
weeks. TCC is stratified by entry levels of IL-6 into high quartile (λ) and lower three
quartiles (σ), and health education is stratified by entry levels of IL-6 into high quartile (μ)
and lower three quartiles (∇). The shaded area indicates the duration of the intervention from
baseline to week 16.
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Table 1

Baseline Characteristics of the Study Participants

Characteristic Tai Chi Chih (n = 46) Health Education a (n = 37)

Demographics

 Age in years, mean (sd) 70.7 (5.9) 71.4 (7.7)

 Sex, Number (%)

  Male 14 (30.4) 18 (48.6)

  Female 32(69.6) 19 (51.4)

 Ethnicity, Number (%)

  White 36 (83.8) 31 (78.3)

  Non-white 10 (16.2) 6 (21.7)

 Marital Status, Number. (%)

  Married 24 (52.2) 22 (59.5)

  Not married 22 (47.8) 15 (40.5)

 Education in years, mean (sd) 16.5 (2.4) 15.9 (2.6)

 Annual income ($k), mean (sd) 50.6 (30.7) 55.2 (43.2)

Psychological

 Pittsburgh Sleep Quality Index, mean (sd) 4.8 (2.4) 5.2 (3.6)

 Beck Depression Scores, mean (sd) 5.3 (4.2) 5.0 (4.7)

Physical Activity and Medical Impairments

 Metabolic equivalents per wk, mean (sd)b 253.9 (25.6) 252.5 (23.9)

 Chronic Disease Score, mean (sd) 0.9 (1.6) 1.5 (2.1)

a
Group comparisons were performed using unpaired t tests for continuous data and χ2 for discrete data; df=81; comparisons were not different

with p’s > 0.15; sex comparison was p=.09.

b
Metabolic equilavents (METS) calculated according to the methods of Sallis 38
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Table 2

Inflammatory Markers Across Three Assessments in the Tai Chi Chih and Health Education Groups

Tai Chi Chih Health Education Time Time × Group

IL-6 (pg/ml) F(1,72)=1.52, p=.23 F(1,72)=3.71, p<.06

 Baseline 2.25 (1.43) 1.87 (1.09)

 Week 16 2.07 (1.14) 1.95 (1.43)

 Week 25 2.04 (1.36) 2.64 (2.60)

CRP (mg/l) F(1,48)=.50, p=.61 F(1,48)=.60, p=.55

 Baseline 1.66 (1.12) 1.56 (1.69)

 Week 16 1.58 (1.24) 1.75 (1.88)

 Week 25 1.96 (1.54) 1.67 (1.63)

IL-18 (pg/ml) F(1,44)=2.02, p=.14 F(1,44)=.74, p=.48

 Baseline 485 (262) 445 (245)

 Week 16 525 (332) 551 (366)

 Week 25 562 (268) 548 (372)

sIL-6r (pg/ml ×1000)

 Baseline 33.5 (8.3) 34.6 (8.6) F(1,51)=1.98, p=.15 F(1,51)=.58, p=.56

 Week 16 33.0 (9.0) 35.1 (9.7)

 Week 25 33.7 (8.6) 33.8 (10.0)

IL-1ra (pg/ml) F(1,29)=.06, p=.94 F(1,29)=.29, p=.75

 Baseline 254 (187) 234 (143)

 Week 16 238 (144) 240 (137)

 Week 25 223 (131) 254 (131)

sICAM (pg/ml) F(1,49)=.24, p=.78 F(1,49)=2.43, p=.10

 Baseline 229 (136) 208 (86)

 Week 16 198 (98) 203 (102)

 Week 25 222 (115) 205 (108)

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2013 September 01.


