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Effects of Tai Chi Exercise on
Functional and Life Quality Assessments in
Senile Osteoporosis

Fiziksel Egzersizin
Yash Osteoporozlu Popiilasyonda
Denge ve Yasam Kalitesi Uzerindeki Etkileri

ABSTRACT Objectives: To investigate and describe the effects of Tai Chi exercise program on
functional ability and life quality assessments for subjects with senile osteoporosis. Material and
Methods: A randomized controlled study was carried out to assess the therapeutic efficacy of Tai
Chi exercises. Forty-four sedentary women (mean age 70.2) with bone mineral density T scores <
-2.5 and less were randomized into 2 groups (Tai Chi group; n= 22 and control group; n= 22) and
were enrolled in a 6-months training study. According to the Tai Chi exercise regimen, the hour-
long practice icluded a brief warm-up and stretching, a complete long-form Tai Chi for 40 minu-
tes and cool down/relaxation. The control group was instructed not to change their life style for the
duration. Patients in both groups were given home-based active range of motion exercises. The
groups were evaluated by Nottingham Health Profile (NHP), Short Form Health Survey (SF-36),
sensitized Romberg test (SRT), and time sit to stand (TSS). Results: Comparisons of the two groups
revealed that the improvement in NHP physical activity score (p= 0.04), NHP tenderness score (p=
0.004), NHP total score (p= 0.02), SF-36 physical function (p= 0.04), SF-36 physical role limitations
(p=0.01), SF-36 pain (p= 0.03), SRT eyes open (p= 0.007), SRT eyes closed (p=0.001) and TSS (p=
0.002) were significantly higher in the Tai Chi group than in the control group at the end
of 6 months. Conclusion: Tai Chi training is effective in senile osteoporotic subjects to promote
functional ability and life quality.

Key Words: Quality of life; osteoporosis; Tai Chi

OZET Amag: Bu calismada, yash osteoporotik hastalarda Tai Chi egzersiz programinin yasam ka-
litesi ve fonksiyonel durum tizerindeki etkilerini aragtirmak amaglandi. Gereg ve Yontemler: Tai
Chi egzersizlerinin terapétik etkinliginin degerlendirildigi randomize kontrollii bir ¢caligma yapil-
mustir. Kemik mineral yogunlugu T skoru -2.5 ve daha az olan 44 sedanter kadin (yas ortalamasi
70.2) iki gruba randomize edilerek (Tai Chi grubu s= 22 hasta, kontrol grubu s= 22 hasta) 6 ay sii-
reli bir calismaya alindi. Tai Chi egzersiz programina gore 1 saatlik program 1sinma, esneme, 40
dakikalik tam uzunlukta Tai Chi ve soguma/gevseme 6gelerini icermekteydi. Kontrol grubunun
calisma boyunca yasam sekillerini degistirmemeleri istendi. Her iki gruba da aktif eklem hareket
aciklig1 egzersizleri ev egzersizleri programi olarak verildi. Gruplar Nottingham Health Profile
(NHP), Short Form Health Survey (SF-36), Sensitize Romberg Testi (SRT) ve oturma-kalkma sii-
resi (TSS) parametreleri ile degerlendirildi. Bulgular: Altinci ayin sonunda gruplar birbiriyle kar-
silagtirnldiginda NHP fiziksel aktivite skorunda (p= 0.04), NHP duyarlihik skorunda (p= 0.004),
NHP total skorunda (p= 0.02), SF-36 fiziksel fonksiyon skorunda (p= 0.04), SF-36 fiziksel rol ki-
sitlanmalarinda (p= 0.01), SF-36 agr1 skorunda (p= 0.03), gozler agik iken SRT de (p= 0.007), goz-
ler kapali iken SRT’de (p=0.001) ve TSS’de (p= 0.002), Tai Chi grubu, kontrol grubuna gore iistiin
bulundu. Sonug: Tai Chi egzersizleri yash osteoporotik hastalarda fonksiyonel durumu ve yagam
kalitesini artirmada etkili bulundu.

Anahtar Kelimeler: Yasam kalitesi; osteoporoz; Tai Chi
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enile osteoporosis is involutional osteoporo-

sis over age 65, characterized by cortical and

trabecular bone loss due to age-related fac-
tors.! Decreased control of posture and falling-rela-
ted injuries, especially fractures are the unwilled
complications of senile osteoporosis. The aging po-
pulation is exposed to this serious problem and dis-
ability/immobility resulting from falls has
deleterious effects on the elderly.!

The age-related changes in muscle type II fiber
size cause muscle atrophy, leading to a decline in
muscle power output and physical function.?* It is
hypothesed that the age related changes in type II
fiber size and distribution lead to decreased postu-
ral stability and increased incidence of falls in the
elderly with fragile bone.

Cognitive serial control exercises and proprio-
ceptive biofeedback exercises are advised to impro-
ve control of posture and motion.! The inter-
national literature contains studies on the effect of
Tai Chi, demonstrating its efficacy in postural con-
trol and lowering risk of falls.>® Though no diffe-
rence in fall frequency was found between subjects
who practiced Tai Chi and those who followed a
more general exercise regimen or balance training,
it is concluded that several Tai Chi techniques sho-
uld be included in group exercises, particularly in
women with balance disturbances and those unab-
le to perform higher impact exercises. A recent re-
view about current modes of prevention and
treatment in osteoporosis support Tai Chi exercise
for balance training in osteoporotic subjects.” In a
recent study by Gloria Y et al, quality of life is was
increased in patients with chronic heart failure by
one-hour-long form group Tai Chi classes.® Anot-
her study showed that Tai Chi improved physiolo-
gic parameters, functional outcomes and quality of
life.?

Tai Chi is a traditional Chinese aerobic exerci-
se.'? Its exercise intensity is usually of low to mod-
erate level (50 to 70% of maximal heart rate) with
an intensity of 4.0 metabolic equivalents (METs) si-
milar in the intensity of brisk walking; thus, older
adults and those with chronic illnesses may prac-
tice it safely.!!
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Long form of Tai Chi (40 min-1-hour practi-
ce) consists of a series of slow but continuous mo-
vements of every joint leading to an optimal use of
different components of postural control. The slow
movements may promote sensory awareness. In
addition, precise control of body movement may
promote muscle coordination and shift of body po-
sition may promote dynamic balance.'? Tai Chi mo-
vements involve continuous knee flexion and
extension motion during weight bearing phase of
the movement. It includes aerobic, strengthening
and range of motion components. Thus, a move-
ment may require a relatively long duration of ec-
centric activation of leg muscles over a large range
of joint motion which improves strength of the
muscle, postural stability, cardiorespiratory fitness
as well as muscular strength and endurance in eld-
erly individual.'"

Tai Chi is a moderate intensity exercise moda-
lity, which can be used in rehabilitation programs
to support postural stability and endurance. Howe-
ver, information on the relationship between of
Tai-Chi and quality of life is very limited.'* There-
fore, this study was designed to investigate the ef-
fects of Tai Chi exercise program on functional
ability and life quality assessments of the subjects
with senile osteoporosis.

I MATERIAL AND METHODS
SUBJECTS

A randomized controlled, longitudinal study was
carried out in which the therapeutic efficacy of Tai
Chi exercises was investigated in sedentary women
with senile osteoporosis. Uludag University Hospi-
tal Ethical Committee approval was obtained for
the study. A total of 44 sedentary women with se-
nile osteoporosis (above age 65) were selected
among the outpatients of Atatiirk Balneotherapy
and Rehabilitation Center according to their phys-
ical activity level and T scores of Dual Energy X-
Ray Absorptiometry (DEXA) as

15,16

inclusion
criteria.

All subjects who met the study criteria were
informed of the nature of the study and a written
consent was obtained. The term sedentary was
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functionally defined as < 1.5 km of walking or < 4
hrs of standing a day and activity questionnaires
were used to confirm that all subjects were seden-
tary before enrollment in the protocol.”® Forty-four
sedentary women with bone mineral densities
(BMD) more than 2.5 standard deviations below
the young normal mean and less (T score < -2.5)
were randomized into two groups and were enrol-
led in a 6-month training study. The mean age of
the subjects was 70.2 yrs (range, 65-77 yrs). Physi-
cal examinations and routine laboratory analysis
were performed to ensure that no preexisting con-
dition would confound results. Anterior-posterior
(AP) chest X-rays were taken and cardiology con-
sultations were done for each subject to ensure that
they were free of preexisting decompensate cardi-
ovascular and pulmonary system disorders. Muscu-
loskeletal disorder creating difficulties in exercise
like new (last 2 months) vertebral or peripheric
fractures were the exclusion criteria. The groups
were compared for mean age, body mass index
(BMI), BMD, joint problems, Nottingham Health
Profile (NHP), Short Form Health Survey (SF-36),
sensitized Romberg test (SRT), and time sit to stand
(TSS). They were homogeneous for all these vari-
ables at enrollment (Table 1).

The subjects were instructed not to make any
additions or changes in their medications affecting
neuromuscular control (sedatives) for the duration
of the study. All the subjects took antiosteoporotic
medication (antiresorptives like risedronate, alen-
dronate or calcitonin) and their medication was
kept stable for the duration.

Participants in the Tai Chi group (n=22) were
specifically instructed not to participate in any ex-
ercise class or organized activity except for the ex-
ercise sessions of the study. The 22 control subjects
were instructed to maintain their sedentary lifest-
yle for the duration (Figure 1).

Assignment

Participants were randomly assigned to Tai Chi
(Group 1) and (Group 2) groups. Simple randomiza-
tion was done by using a computer generated table of
random numbers.

Turkiye Klinikleri ] Med Sci 2009;29(3)

TABLE 1: Baseline values of variables and
patient characteristics in each group.
Group 1 (Tai Chi) Group 2 (Control)
(n=22) (n=22)

(MV = SD) (MV = SD)
Age 69.5+4.9 712+6.3
BMI 26+5 24+6
BMD {lumbar total)T score 3214 34109
BMD (femur total) T score 29+0.8 -3.0+1.2
PWJP 7 8
NHP TotalS 8.6+54 11+£6,8
NHP PAS 21£13 3.0+£1.6
NHPTS 35+26 3820
SF-36MH 69.9+£10.5 60.4+11.9
SF-36PF 741 +20.5 61.8+19.7
SF-36PRL 58.8+43.2 58.8 +46.1
SF-36P 60.6 +26.8 58.5 +21.6
SRT eyes open 19.9+7 16.9+13.7
SRT eyes closed 5+3.1 51+25
TSS 48.8+10.7 42+11.2

*=p< 0.05, MV + SD: Mean Value + Standard Deviation, BMI: Body Mass Index, BMD:
Bone Mineral Density, PWJP: Patients With Joint Problems, NHP TotalS: Nottingham
Health Profile Total Score, NHPPAS: Nottingham Health Profile Physical Activity Score,
NHPTS: Nottingham Health Profile Tenderness Score, SF-36MH: Short Form Health
Survey Mental Health, SF-36PF: Short Form Health Survey Physical Function, SF-
36PRL: Short Form Health Survey Physical Role Limitations, SF-36P: Short Form Health
Survey Pain, SRT: Sensitized Romberg Test, TSS: Time Sit to Stand.

182 patients
with primary osteoporosis

Y

44 sedentary patients with senile osteoporosis

Tai Chi group (n=22)

¥ Y ¥

Control group (n= 22)

(n=2) (n= 20) (n=3) (n=1) (n=18)
Attendance  Completed Protocol Lostto  Completed
irregularities irregularities  follow up

FIGURE 1: Flow chart.

Masking

In this single-blind study a blind examiner carried
out all outcome assessments. In addition statistici-
an was unaware of treatment allocations until com-
pletion of analyses.

Physical Activity Scale

The level of physical activity was determined by a
graded questionnaire that varied from sedentary to
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heavy vocational and non-vocational activity lev-
els.’> Physical activity was categorized as related to
housework, job and sports. These categories were
each rated on a scale ranging from 0 to 6 and the to-
tal score used in the analysis was defined as the sum
of the three components. Walking < 1.5 km/day or
standing < 4 hrs/day constitutes the term sedentary
and it is categorized as 0-1 according to the scale.”
Tai Chi exercise 3 times a week for 40 min/day rep-
resents moderate physical activity in daily life with

moderate intensity.!!1516

Dual Energy X-Ray Absorptiometry

Axial (lumbar 1-4 and femur neck) BMD measure-
ments were done by DEXA (Hologic) in the De-
partment of Radiology School of Medicine Uludag
University. Measurements done in the last 12
months were considered sufficient and new mea-
surements were not required.

Laboratory analysis

Serum liver and renal function tests (serum transa-
minases, gamma glutamyl transpeptidase, uric acid,
urea, creatinine), thyroid function tests (thyroid
stimulating hormone, free T3 and T4, total T3 and
T4), serum calcium, phosphate, total alkaline phos-
phatase, glucose, as well as urea, creatinine, calci-
um, and phosphate levels in 24-hr urine samples
were measured for each subject to reveal the pres-
ence of underlying metabolic/systemic diseases and
to exclude secondary osteoporosis. Routine labora-
tory analyzers (Abbott Alcyon 300i, Advia Centa-
ur) were used for the measurements. Blood and
urine samples were collected between 8:00 and
10:00 a.m. after a 12-hr fast.

Sensitized Romberg Test

This balance test is used to determine how long the
patient is able to stand steady with feet approxi-
mated (the toes of one foot touching the heel of the
foot in front of it), eyes open and then closed. The
average length is recorded in seconds.!

Time sit to stand (TSS)

The subject is asked to stand up from a sitting positi-
on and then sit down again 10 times as quickly as pos-
sible, without using a support and shoes (seconds).!

690

Quality of Life

NHP assesses perceived physical, social and emoti-
onal health with 38 items answered “yes” or
“no”."”18 The NHP includes physical mobility, pa-
in, emotional reaction, energy level, sleep and so-
cial isolation evaluation. Eight questions for pain
(NHP-PS) and physical activity (NHP-PAS), 5 for
sleep (NHP-SS), 3 for tiredness (NHP-TS), 5 for so-
cial isolation (NHP-SIS), and 9 for emotional reac-
tion (NHP-ERS) were asked. The “weighted score”
(1) of the related question was given for each “yes”
answer and 0 point for each “no” answer. The ove-
rall score was calculated separately for each para-
meter and then the total NHP score total score
(NHP TotalS) was obtained by adding the scores of
these six parameters.

SF-36 includes 36 items selected from a larger po-
ol of items used in Medical Outcomes Study. The
SF-36 assesses 8 health concepts by using multi-
item scales; physical functioning (SF-36PF) (10
items), role limitations caused by physical health
problems (SF-36PRL) (4 items), role limitations ca-
used by emotional problems (SF-36ERL) (3 items),
social functioning (SF-36SF) (2 items), mental he-
alth (SF-36MH) (5 items), vitality (SF-36 vitality)
(4 items), pain (SF-36P) (2 items) and general he-
alth perceptions (SF-36GHP) (5 items). An additi-
onal single item assesses change in perceived
health. First 4 concepts are physical component
scores and last 4 concepts are mental component
scores. The scoring is between 0-100 (higher the
score, better the health quality)."

Exercise Program

The group exercise was performed 3 times a week
in the rehabilitation department of the hospital by
the guidance of an experienced Tai Chi master as
an exercise instructor accompanied by a clinic nur-
se. The exercise class lasted for 6 months. Accor-
ding to the Tai Chi exercise regimen, the hour-long
practice included a brief warm-up and stretching
(10 minutes), a complete long-form Tai Chi for 40
minutes and cool down/relaxation (10 minutes).'?
Every monday, Tai Chi sessions started with 10 mi-
nutes of training for the participants to remember

Turkiye Klinikleri ] Med Sci 2009;29(3)
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the physical movements. To minimize the risk for
medical complications and promote compliance,
duration of exercise for sedentary participants star-
ted low and progressed gradually based on toleran-
ce. (1-4 weeks; 15-30 min; 5-24 weeks; 30-40
min).? The blood pressures and radial pulses of the
subjects were checked before and after the exerci-
se by a chronometer and a sphygmomanometer.
The systolic pressure usually increases during the
exercise. A moderate rise of the diastolic blood
pressure is considered acceptable, but this increase
should not exceed 20 mmHg.?"?? Because the sub-
jects were aged women of unknown cardiovascular
fitness, an evaluation of effort tolerance needed to
precede the inception of the exercise program. Car-
diovascular evaluation was done after 10 minutes
of pedalling (moderate intensity) by bicycle ergo-
meter. The subject with radial pulses or blood pres-
sure beyond the appropriate target rate or who
developed chest pain, dizziness and dyspnea had to
be excluded.?*> No subject was beyond the target
of the effort tolerance test. However, some subjects
who could not tolerate the exercise program for
different reasons were asked to rest and then join
the group to continue during the Tai Chi sessi-
on.

STATISTICAL ANALYSIS

The groups were compared with Kruskal-Wallis
test to determine whether any differences existed
between the initial mean values of the groups for
age, BMI (kg/m?), BMD (g/cm?), joint problems,
NHP, SF-36, TSS and SRT (Table 1). Wilcoxon’s
rank-sum test was used to determine the changes
between baseline and follow-up in each group
(Table 2). Because of the abnormal distribution of
the raw scores and the small sample sizes, a nonpa-
rametric test was selected. Finally, Mann-Whitney
U test was used to compare the groups by percent
of changes (Table 3). The level of significance for
all tests was p< 0.05.

I RESULTS

At baseline Group 1 (n= 22) and Group 2 (n= 22)
were homogeneous for patient characteristics and
clinical measurements except for NHP-PAS. NHP-

Turkiye Klinikleri ] Med Sci 2009;29(3)

PAS was higher in Group 2 (p< 0.05) (Table 1). Two
subjects in Group 1 had attendance irregularities.
In Group 2, one subject was lost to follow up and
three subjects had protocol irregularities like chan-
ge of life-style or having new medications affecting
neuromuscular control. Because the statistical
analysis was done according to the Intention to
Treat (ITT) principle, all participants were inclu-
ded in the statistical analysis regardless of atten-
dance or protocol irregularities.

Therefore, 20 subjects in Group 1 and 18 sub-
jects in Group 2 were left to continue.

In-group comparisons revealed that there was
statistically significant improvement in NHP-PAS
(p=0.015), NHP-TS (p=0.012), NHP-ERS (p=0.02),
NHP TotalS (p= 0.005), SF-36PF (p= 0.04), SF-
36PRL (p=0.04), SRT eyes open (p=0.01), SRT eyes
closed (p=0.004) and TSS (p= 0.00) in Group 1. In
Group 2, only NHPPAS variable changed signifi-
cantly (p= 0.03) compared to baseline (Table 2).

Comparison of two groups by percent of
changes revealed that improvements observed in
NHP-PAS (p= 0.04), NHPTS (p= 0.004), NHP To-
talS (p= 0.02), SF-36PF (p= 0.04), SF-36PRL (p=
0.01), SF-36P (p= 0.03), SRT eyes open (p= 0.007),
SRT eyes closed (p=0.001) and TSS (p=0.002) we-
re significantly higher in Group 1 than in Group 2
at the end of 6 months (Table 3).

I DISCUSSION

The results of our study support the beneficial ef-
fects of Tai Chi practice on pain/tenderness (p=
0.03, p= 0.004), balance (eyes open; p=0.007, eyes
closed; p= 0.001), physical function (p=0.002) and
life quality (NHP TotalS; p= 0.02, SF-36PF; p=0.04,
SF-36PRL; p= 0.01) for senile osteoporotic subjects
at the end of 6 months. These findings confirm the
hypothesis that precise control of continuous body
movement may promote muscle coordination, dy-
namic balance and consequently functional ability
in the elderly which are consequently associated
with increase in life quality.

Proprioceptive input is one of the three pri-
mary forms (other forms are visual and vestibular)
of sensory input that control posture. Elderly per-
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TABLE 2: Changes from baseline in Group 1 and Group 2
Initial Evaluation Last Evaluation
Mean Median SD Mean Median SD p
NHP-PAS G1 2.1 2 13 1.2 1 13 0.015*
G2 3.0 38 1.6 27 25 1.6 0.03"
NH-PTS G1 3.5 3 2.6 1.6 0 2.2 0.012*
G2 38 35 2.0 38 4 1.9 1.00
NHP-S5 G1 1.2 1 1.1 07 0 08 0.06
G2 25 215 2.1 22 2 20 0.18
NHP-SIS G1 0.2 0 0.2 0.2 0 0.4 0.31
G2 0.9 0 1.5 0.9 0 1.5 1.00
NHP-ERS G1 1.5 1 1.9 09 0 08 0.02"
G2 3.1 3 24 2.8 3 24 0.18
NHP TotalS G1 8.6 8 5.4 47 3 4.3 0.005**
G2 11 12 6.8 12.3 12.5 6.5 0.15
SF-36PF G1 741 75 20.5 79.1 85 16.2 0.04*
G2 61.8 65 19.7 62.0 65 19.5 0.31
SF-36PRL G1 58.8 75 432 77.9 100 384 0.04*
G2 58.8 87.5 461 58.7 87.4 43.8 1.00
SF-36SF G1 80.1 75 19.8 80.9 87.5 20.8 0.78
G2 85.6 100 21.9 85.6 100 21.9 1.00
SF-36MH G1 69.9 68 10.5 69.9 68 10.8 1.00
G2 60.4 60 1.9 60.6 60 1.7 0.32
SF-36 vitality G1 52.6 55 75 54.4 55 11.8 0.59
G2 48.3 50 14.5 485 50 14.1 0.31
SF-36P G1 60.6 50 26.8 69.4 70 25.9 0.06
G2 58.5 60 21.6 59.0 60 215 0.32
SF-36GHP G1 55.4 58.3 7.6 61.5 62.5 16.0 0.15
G2 60.2 56.3 85 53.3 58.3 17.6 0.74
SF-36ERL G1 74.5 100 43.3 80.4 100 39.2 0.32
G2 56.7 66.7 43.4 60.0 66.7 41.3 0.31
SRT eyes open G1 19.9 19 7.0 236 21 6.8 0.01*
G2 16.9 12 137 1.4 1.5 5.1 0.35
SRT eyes closed G1 5.0 5 3.1 741 7 2.9 0.004*
G2 5.1 4.5 25 5.0 4 2.6 0.95
TSS G1 48.8 49 10.7 39.2 40 10.6 0.00%
G2 442 445 11.2 4.7 39.5 11.2 0.13

*1p<0.05, **: p< 0.01, ***: p< 0.001, G1: Group 1, G2: Group 2, IE: Initial Evaluation, LE: Last Evaluation, NHP-PAS: Nottingham Health Profile Physical Activity Score, NHP-TS: Not-
tingham Health Profile Tenderness Score, NHP-SS: Nottingham Health Profile Sleepness Score, NHP-SIS: Nottingham Health Profile Social Isolation Score, NHP-ERS: Nottingham
Health Profile Emotional Reaction Score, NHP TotalS: Nottingham Health Profile total score, SF-36PF: Short Form Health Survey Physical Functioning, SF-36PRL: Short Form Health
Survey Physical Role Limitations, SF-36SF: Short Form Health Survey Social Functioning, SF-36MH: Short Form Health Survey Mental Health, SF-36vitality: Short Form Health Sur-
vey Vitality, SF-36P: Short Form Health Survey Pain, SF-36GHP: Short Form Health Survey General Health Perceptions, SF-36ERL: Short Form Health Survey Emotional Role Lim-

itations, SRT: Sensitized Romberg Test, TSS: Time Sit to Stand.

sons with diminished proprioception and decrea-
sed postural control are more susceptible to ankle
trauma and falls than those with greater postural
control.??* Research on postural responses to sur-
face translations has shown that balance is not ba-
sed on a fixed set of equilibrium reflexes but on
flexible and functional motor skills that can adapt

692

with training and experience.” Large displacement
of “Center Of Pressure” in Tai Chi movements may
induce the lower extremities to recruit more mus-
cles with a higher magnitude of contraction than
in normal walking.?® Mao et al analyzed characte-
ristics of foot movements in Tai Chi and identified
7 foot support patterns and 6 step directions.”

Turkiye Klinikleri ] Med Sci 2009;29(3)
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TABLE 3: Comparison of the percent changes for each variable in Group 1 (Tai Chi) and Group 2 (control).

G1

Mean Median SD
NHP-PAS (%) -44.1 0 425
NHP-TS (%) -45.6 0 25.2
NHP-SS (%) -18.6 0 36.3
NHP-SIS (%) 5.9 0 24.3
NHP-ERS (%) -33.8 0 47.6
NHP TotalS (%) -42.0 -40 43
SF-36PF (%) 17.7 0 5.2
SF-36PRL (%) 68.6 0 14.1
SF-36SF (%) 1.3 0 12.9
SF-36MH (%) 0 0 2.1
SF-36vitality {%) 3.9 0 235
SF-36P (%) 23.1 0 256
SF-36GHP (%) 15.6 133 4.7
SF-36ERL (%) 5.9 0 243
SRT eyes open (%) 24.2 19.4 28.4
SRT eyes closed (%) 91.2 40 54.7
TSS (%) -19.6 17.3 13.4

G2
Mean Median SD p
9.6 0 17.8 0.04*
1.7 0 68.6 0.004**
7.8 0 23.9 0.27
0 0 0 0.28
-6.3 0 228 0.05
14.9 0 92 0.02*
0.6 0 25 0.04*
0 0 0.01*
0 0 0.61
0.4 0 17 0.58
0.6 0 2.8 0.91
1.0 0 45 0.03*
-7.4 7.7 365 0.14
3.3 0 14.9 0.87
9.8 -10.8 37.6 0.007*
5.9 45 9.8 0.001**
-5.0 2.0 12 0.002"

*1p<0.05, **: p< 0.01, G1: Group 1, G2: Group 2, IE: Initial Evaluation, LE: Last Evaluation, NHPPAS: Nottingham Health Profile Physical Activity Score, NHPTS: Nottingham Health
Profile Tenderness Score, NHPSS: Nottingham Health Profile Sleepness Score, NHPSIS: Nottingham Health Profile Social Isolation Score, NHPERS: Nottingham Health Profile Emo-
tional Reaction Score, NHPTotalS: Nottingham Health Profile total score, SF-36PF: Short Form Health Survey Physical Functioning, SF-36PRL: Short Form Health Survey Physical
Role Limitations, SF-36SF: Short Form Health Survey Social Functioning, SF-36MH: Short Form Health Survey Mental Health, SF-36vitality: Short Form Health Survey Vitality, SF-
36P: Short Form Health Survey Pain, SF-36GHP: Short Form Health Survey General Health Perceptions, SF-36ERL: Short Form Health Survey Emotional Role Limitations, SRT:

Sensitized Romberg Test, TSS: Time Sit to Stand

When compared with normal walking, Tai Chi
movement had more double-limb support. Support
patterns changed slowly, combined with various
step directions and they were found to be better
than those of walking in simulating the gait chal-
lenges that may be encountered in daily activities.
Therefore, coordination training by Tai Chi is ex-
pected to increase proprioception, decrease postu-
ral sway and tendency to falls. This expectancy is
justified by our present findings by means of the
sensitized romberg test witheyes open or eyes clo-
sed. The improvement in postural control was bet-
ter when the visual component of sensory input
was excluded (p=0.001).

The association between eccentric strength of
knee extensors and improvement in proprioceptive
input during quiet stance was shown in previous
studies.'*!>%3! During Tai Chi practice, knee exten-
sors are eccentrically active to control the speed of
knee flexion while the weight-bearing leg changes

Turkiye Klinikleri ] Med Sci 2009;29(3)

continuously but slowly from extension to flexion.
Lan et al have reported the isokinetic strength
change in elderly people after practicing Tai Chi for
6 months.'” They measured both concentric and ec-
centric strengths at various speeds and found signi-
ficant improvements in all strength measures. Time
sit to stand test (chair test) which was used in our
study is an evaluation method for the kinesthetic
improvement in leg muscles, including eccentric
and concentric components of contraction during
the chair test activity. Based on the results obser-
ved, strengthening of the leg muscles by Tai Chi
practice is thought to be associated with a shorter
time for sit to stand; an indicator of the functional
improvement which is seen to be accompanied by
the improvement in physical role limitations. Tho-
ugh initial NHP physical activity scores were wor-
se in the control group (Table 1, p< 0.05), the
improvement was less than in the Tai Chi exercise
group (Table 3, p< 0.05). This also shows the supe-
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riority of Tai Chi practice in the restoration of phys-
ical activity limitations.

The close relation between eccentric muscle
strength and quality of life was previously repor-
ted.? Bassey et al showed that decreased leg mus-
cle power in frail elders was among the most
important limiting factors for performing daily
activities such as stair climbing, rising from a cha-
ir and walking.* Moreover, a close association was
reported between an individual’s functional disa-
bility and his/her susceptibility to falls.?? For ex-
ample fallers have significantly more disabilities
in performing activities of daily living than non-
fallers'® and persons with limited physical functi-
on are more likely to sustain injuries from their
falls than those without any functional limitati-

Ons.32—34

Physical activity is known to be associated
with a better longevity and reduced morbidity. In
addition, exercise has a mood elevating effect,
which counteracts the emotional blues of having a
chronic disease.® Though there was no significant
improvement in our Tai Chi practitioners (p> 0.05),
Ko et al reported that Tai Chi improved SF-36 vita-
lity and mental health scores in healthy Chinese
women but the study was limited by the lack of a
control group.' In another study, daily activities
improved with Tai Chi in sedentary older adults
ranging from walking and lifting to running mea-
sured by the physical function subscale of SF-20 He-
alth Survey.* The Tai Chi group improved 65% in
daily activities (physical function) after completing
a 1 hour twice a week, 6-month Tai Chi program
while the wait-list control group improved 22%. In
a recent review on comprehensive therapeutic be-
nefits of Tai Chi, 17 controlled studies were exami-
ned and evidence was found to confirm
improvement in quality of life, physical function,
cardiovascular function, pain management, balan-
ce, flexibility, strength, and kinesthetic sense.*” Ho-
wever, data interpreting life quality asssessments in
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senile osteoporopic population who practiced Tai
Chi exercise is lacking.

Pain amelioration and decrease in tenderness
are additional benefits of Tai Chi practice, as in the
present study. It may be attributed to the improve-
ment in musculoskeletal flexibility and stability,
preventing subclinical injuries. In addition, aero-
bic exercise may decrease peripheral muscle resis-
tance and increase alpha wave activity in central
nervous system as a central relaxation sign which
can indirectly contribute to diminished pain per-
ception.®® Another mechanism may be the direct
effect of increased central beta endorphine levels
during exercise which promotes pain tresholds.®
The neural adaptations in sensory receptors and
golgi tendon organs can lead to improvement in the
interacting parameters; pain, functional status and
life quality in that way with increased expression of
muscular force and balance.

Several limitations of the study must be men-
tioned. One is that the control group did not rece-
ive regular medical check ups and regular social
contacts with each other in contrast to the inter-
vention group. Therefore, comparison of the life
quality scores between the intervention and the
control groups after 6 months may be misleading
and results may be suggestive rather than conclu-
sive. Another limitation is that the Physical Sum-
mary Scale and Mental Summary Scale of SF-36
were not presented for the body and mind aspects
of Tai Chi.

In conclusion, Tai Chi was effective in senile
osteoporotic subjects to promote, functional ability
and life quality. It is an alternative form of exerci-
se with a potential to ameliorate pain, functional
impairments and disability owing to its aerobic,
strengthening and range of motion components.
However, future studies are needed to compare the
benefits during Tai Chi and other types of physical
activities in terms of postural control and life qua-
lity assessments in this part of the population.
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