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CLINICAL STUDY

Optimization of parameters of Yi Zhi Chan Tuina manipulation pro-
motes peripheral circulation
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Abstract
OBJECTIVE: To explore the most effective parame-
ters of Yi Zhi Chan Tuina manipulation for improv-
ing peripheral blood circulation.

METHODS: A total of 45 volunteers were recruited
from Pudong district in Shanghai, China, from Octo-
ber to December 2010, and randomly divided into
nine groups using computer-generated random
numbers. Participants received Yi Zhi Chan Tuina
manipulation on Chengjin (BL 56) acupoint; each
group received a particular combination of manipu-
lation force and treatment time. We used a two-fac-
tor, three-level factorial design to examine the ef-
fects of force and treatment time on changes in
popliteal artery average volume flow, pulsatility in-

dex, and vessel diameter to determine the optimal
parameter group. Outcomes were assessed at base-
line and after Tuina manipulation by interviewers
blind to treatment group status.

RESULTS: After manipulation, two of the nine
groups showed an increase in popliteal artery vol-
ume flow. An inter-participants effect test showed
that for main effect of time, F = 0.331, P = 0.720; for
main effect of force, F = 2.934, P = 0.066; and for the
force-time interaction effect, F = 1.072, P = 0.385, in-
dicating no interaction between force and time.
However, a pairwise comparison of the three levels
of time showed that a treatment time of 10 min
was significantly more effective than that of 2 min
(P = 0.024). A pairwise comparison of light force,
medium force, and heavy force showed a statistical-
ly significant effect for medium force (P = 0.035).

CONCLUSION: Yi Zhi Chan Tuina manipulation
with vertical force of 9.31 N for 10 min is most effec-
tive in improving peripheral circulation.
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INTRODUCTION
Yi Zhi Chan Tuina manipulation is a classical Chinese
Tuina manipulation technique. It involves using the
thumb to continuously apply alternate light and heavy
forces to acupoints by swinging of the wrist joint to
achieve a collateral dredging effect, and it is widely
used in clinical practice.1-3 Tuina doctors may adjust
the force (light, medium, or heavy) and duration of
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manipulation according to patient's conditions. How-
ever, different manipulation forces and durations pro-
duce different collateral dredging effects.4 We used a
force-time two-factor, three-level factorial design to in-
vestigate the optimal collateral dredging effect of Yi
Zhi Chan Tuina manipulation and to optimize the clin-
ical manipulation parameters.

MATERIALS AND METHODS

Participants
We used a two-factor design with three levels to each
factor: force (light, medium, and heavy) and duration
of treatment time (2, 5, and 10 min). We observed 45
participants; a sample size of more than five times the
number of factors. We randomly recruited 20 male par-
ticipants from Shanghai University of Traditional Chi-
nese Medicine and 25 participants from Yueyang Hos-
pital from October to December 2010. All participants
were divided into nine groups using computer-generat-
ed random numbers. The participants were male, aged
18-40 years, with a mean age of (26 ± 5) years. The
study was approved by the Ethics Committee of Yuey-
ang Hospital of Integrated Traditional Chinese and
Western Medicine (Approval No. 2012-19). All partici-
pants gave their written, informed consent. Tuina prac-
titioners who were each chief physicians with over 30
years' clinical experience, agreed to perform the study
and were free to withdraw at any time. Activities that
aggravated the upper limb were forbidden 24 hours be-
fore the experiment.
Inclusion criteria: the inclusion criteria were: healthy,

18-40 years old, and male. Exclusion criteria: The ex-
clusion criteria were: (a) smoking or drinking habits;
(b) disagreeing to participate in this study; (c) injury or
amyotrophia in the lower limbs; (d) severe life-threaten-
ing primary diseases or mental diseases. Withdrawal
and rejection criteria: The criteria for withdrawal or re-
jection were: (a) not meeting the inclusion criteria after
inclusion in this study; (b) early withdrawal or lost to
follow-up; (c) development of diseases and receiving
other treatments and medical interventions during this
study, both of which might have affected participant re-
sponses.

Tuina manipulation intervention
A two-factor, three-level factorial design was used to
test different manipulation force-time combinations.
When testing, doctors applied light, medium, or heavy
force to Chengjin (BL 56) at participants' musculus
gastrocnemius for 2, 5, or 10 min (The force-time
combinations for the nine groups are shown in Figure
1." All participants were allocated to a manipulation
force-time combination group using computer-generat-
ed random numbers to ensure concealment of partici-
pant allocation, maximize procedure repeatability, and
to increase the comparability between groups. Immedi-
ately after testing, we measured participants' popliteal
artery volume flow three times in order to avoid mea-
surement errors, noting the mean value and average
volume flow gain ratio, which was (VFafter-VFbefore)/VFbe-

fore × 100% (Figure 1). All test data were collected by cli-
nicians to reduce errors and enhance reliability.

Outcome measures
A Vivid 7 Dimension systemic color Doppler ultra-

Group 9
Heavy
10 min
(n = 5)

Eligible participants (n = 53)

9 were excluded
3 had scheduling conflicts
4 refused to participate
2 had lower limb injuries

Randomized participants (n = 45)

Group 1
Light
2 min
(n = 5)

Yi Zhi Chan Tuina
manipulation

Group 2
Light
5 min
(n = 5)

Group 3
Light

10 min
(n = 5)

Group 4
Medium
2min
(n = 5)

Group 5
Medium
5 min
(n = 5)

Group 6
Medium
10 min
(n = 5)

Group 7
Heavy
2 min
(n = 5)

Group 8
Heavy
5 min
(n = 5)

Color Doppler Ultrasound
Diagnostic Apparatus and
Infrared Thermometer

Dropped out
(n = 0)

Figure 1 Flow of participants
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