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Self-similarity reanalysis on therapeutic effects of

acupuncture on chronic knee pain

Timon Cheng-Yi Liu, Luo-Dan Yang", Ling Zhu', Xiao-Guang Liu®, Xiang-Bo Yang?,
Quan-Guang Zhang**

(1 Laboratory of Laser Sports Medicine, College of Physical Education and Sports Science, South
China Normal University, Guangzhou 510006, China; 2 School of Information and Optoelectronic
Science and Engineering, South China Normal University, Guangzhou 510006, China; 3 Institute of
Molecular Medicine and Genetics, Medical College of Georgia at Georgia Regents University,
Augusta, GA 30912, USA)

Abstract:Background and Obijective: Hinmanet al. found neither laser nor needle
acupuncture conferred benefit over sham for pain or function in patients older than 50
years with moderate or severe chronic knee pain. It was re-analyzed with self-similarity
exponent (SSE) in terms of phenomics in this paper. Study Design/Materials and
Methods: Self-similarity is very universal. Power law of two parameters is a typical
characteristics of self-similarity. If one parameter was took to be the golden ratio,
r=(\/§-l)/2z0.618 , the golden logarithm, the logarithm to base r (LT), the
self-similarity constant o ( o=Itoc~0.710439287156503 ) and the quantitative
difference (QD) and its significant or very significant threshold were then derived.
Based on the 9 parameters assessed in Hinmanet al., we introduced 66 SSEs at 12 weeks
and 1 year. Results: It was found that there were 52, 42 and 49phenomic parameters of
significant statistics or QD for needle, laser and sham-laser acupuncture groups that
confer benefit over control, respectively, and there were 30 and 8phenomic parameters
of significant QD for needle and laser acupuncture groups that confer benefit over sham
laser, respectively. Conclusions: Needle, sham-laser and laser acupuncture may confer
benefit over control from more to less for pain or function in patients older than 50 years

Key words: acupuncture, pain, osteoarthritis, laser, phenomics

19



M7
bR E G MEIL o2 =E R EIE S
(—) kEEEY
IHEERWE EREE, LAETETFXETFE 3T 5, s sy

Ko

N\ BH&\IN
SeOm S o6 | —
— \ deAEE 5321 (5321}
£ ] \ bz
| 5321 } Eﬂﬂ _ | 5321
\ \ 2
TR R E N \ [ ca501 | LAty (BEEW |
N B \ B
) BEEARRAE GG
/ Y
/
(
LR
|
|
!
{ = 2
| [ cas01
\ | S21¢
/
{5210)]
e
, E&
NeEin

) suE i
v &) tRTIBERK
s b eSS )

WIEAL T AR B X E W, KA, AR AR A TR
ok BTPLME “EoRFESE” , PTEHEN 10 54 Hek 13
SR “ABBEW” , REZHEE 10 44 . BE 15 44 KK E

EaWFe, BRI %, JE 25 499 7 1034 /\ 3K 06 B4 5k 5T TG 4
oy 40 g A e R B R AR Lo A E PR AL

20



(=) BIrE

—_
=

=

i

R

) @IXERNE

BLA A ABEC T ELR OB TS (RF R, RBEHE,

ot U -

X
REORLINE, N7 6 paFE. BMNARKX 8 44 FE,

) B

@) T3
@) S IEBRAF

L@ TERE
718
O PR EIRE
?ta,z[nguqm @ FRH
) 7 7 AT :
) R FES = G
@ RRRATS sxB
A — O RS e
) @I (B)FRF]
%
i ’
@ %A BN LA %
(OFiwe1 B
D BIEAREN a
%
5 EIKREH L
s AR o BHHEIR B
8 S, ENHEIE AR
AN BB
W FEBE s -, ENHLE
X HINE
#
@ i
4 ) D IHTRE -
) R RFET
3) AT

e |
S e T
Ty s = I X BRT
D #IHHIH =
LTS |
KB E il [ —
{LIESLEML OESIH 1] B
= = & & S
15 [
= o iz
1 [ |

21



EMZE TR

—. Hi
1.%A
18 M- = BX At KN5932 16:45-19:00 | &KX
At - M BX At KN5931 13:45-16:00 | &K
N -E I BAT ZH9940 20:40-22:35 | &K
I M At ZH9939 18:15-19:50 | &K
#N-E WL A SC4792 20:40-22:00 | HR=. f. H
B 1] - M W g SC4791 18:35-19:55 | HE=. f. H
2.k %

(L) &%

wMN—mN. EE, R, £ mE. RE. AN FII.
5. RX. k9. dem. B RES, R, Bk, .
M. BT, BE (5X)

(2) EH (3%E)

BMN—N. TH. mE. bE. BT, 7. =X, RE. @M. &
fH. BEE. SN, ER. R, K. B BB, mR. #M. K &
IR L. TN (B

3EZE

BMN—AUN. . ma. BN SN BE. BE. KR,
JE.OARE. BN K%, B, BE. BE. &F . FE,
M. E2L, Frm, FR, M. T8 (BR)

. BFE

LN BN, BEEANT. NF LT, &

RO ERNT. & EEAERNT. GRFFIT. ELEENG
2. MKk ESE: bugsk, BgE ok, EUBAIAR R, MM KRIE. &
Ay, AEEY. 8Tk

W<

Ay

A e
®E
#

[ 1

22




