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Effects of Modified Du Huo Ji Sheng Tang with Acupuncture on Arthritic Knee
Kiae Kim
SOUTH BAYLO UNIVERSITY AT LOS ANGELES

Research Advisor: Jaejong Kim, MD, OMD, LAc

ABSTRACT
Objective: The purpose of this study was to compare the effects of Modified Du Huo Ji
Sheng Tang with acupuncture to treatment consisting only of acupuncture on patients
over the age of 55 with arthritis of the knee.
Methods: The study consisted of a total of 16 participants, who were randomly assigned
to either the control group or the experimental group on a 1:1 ratio. Acupuncture
consisted of the following points bilaterally for both the control and experimental groups:
Neixiyan, ST-34, ST-36, SP-10, GB-34, GB-39, UB-40, UB-60. The experimental group
was also administered Modified Du Huo Ji Sheng Tang in addition to the acupuncture
treatment. The outcome was assessed by measuring the range of motion for the flexion
and extension of the affected knee (ROM), recording the patient’s pain level via the
visual analogue scale (VAS), and by calculating the patient’s score on the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC).
Results: After eight treatment sessions, both the control and experimental groups showed
improvement in VAS scores, ROM, and WOMAC scores, but the treatment administered

to the experimental group proved to be more effective.
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111. OBJECTIVES
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IV. MATERIALS AND METHODS
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Sample
n=16

A4

Randomization

\ 4

Experimental Group
n==8

A

Pretest:
VAS, ROM, WOMAC

\ 4

Intervention:
Acupuncture Treatment 8 times
+ Herbal Medicine

Posttest:
VAS, ROM, WOMAC

\ 4

Data Collection and Analysis

A 4

Control Group
n=38

Pretest:
VAS, ROM, WOMAC

A 4

Intervention:
Acupuncture Treatment 8 times

y

Posttest:
VAS, ROM, WOMAC

Data Collection and Analysis

Schematic Design of Research Design

13




V. RESULTS & DISCUSSIONS
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Acupuncture Points Used for the Treatment of Knee Arthritis
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Table 1. Homogeneity Test for General Characteristics of Patents

Group CG EG p-value

Variable

Male

0.608**

Gender

Female

50’s

60’s

Age

0.504*

70°s

80’s+

* Chi-Square

** Fisher's Exact Test
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T Aeke] 7 W5 (VAS, ROM, WOMAC)e] that x| 8 = =2 X] o] g o] A]

w3 A o] Aol thak o)A 14 2 3-E Table 2.9 HERA AT

Table 2. Homogeneity Test for VAS, ROM, and WOMAC Between the CG and EG

Before Treatment

Variables No Herb With Herb p-value
VAS 6.00 + 0.85 8.75+0.77 0.040**
ROM 56.25+0.12 41.25+0.20 0.322*

WOMAC 44.00 £9.53 71.88 £ 8.25 0.093**

* Independent Sample T-test

**Mann-Whitney Test
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Table 3. 3} o] t)xa"ol| A 2] VAS #ke] Wsh= 1 %} %] 50| A = 6.00%
2.39 ©| A 5.25 + 2.31 & (P=0.063) 2 x} X| .0l A]+=5.25 +2.25 9| 4] 450 +2.27 =
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6 2} X Zol| A= 3.88 + 1.46 ol 4] 3.25 +1.28 & (P=0.059) 7 2} X] B o] 4= 2.63 +
1.30 ¢ 4] 1.75+ 0.89 & (P=0.021) 8 X} x| Z.o| A+ 1.63+0.92 | 4] 1.13+1.25 =
(P=0.102) #A3}o] 8 A= A Q)3 BE A 7 3o A 5 Fo3 A5 gi=
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Table 3. Change of VAS Before and After Treatment Between the CG and EG

Group Before After Difference p-value*
CG 1st 6.00 =+ 2.39 5.25+231 0.75+0.89 0.063
2nd 5.25+2.25 450 +2.27 0.75+0.46 0.014
3rd 5.13+2.42 413+1.81 1.00 £ 0.76 0.007
4th 4.62 +2.26 3.50+1.85 1.13+0.83 0.011
5th 3.75+2.19 3.38+1.92 0.38 +0.52 0.083
6th 3.38+1.85 2.88+1.64 0.50+0.76 0.102
7th 263+ 1.77 2.13+2.03 0.50 +0.53 0.046
8th 1.88 +1.96 1.88 £ 1.96 0.00 +0.00 0.000
EG 1st 8.75+2.18 7.50+1.93 1.25+0.71 0.002
2nd 8.25+2.25 7.00+2.14 1.25+0.71 0.002
3rd 7.00 = 2.07 6.00 +1.69 1.00 £ 0.76 0.007
4th 5.63+1.77 5.00+1.31 0.63+0.74 0.049
5th 4.88 +1.36 3.63+1.30 1.25+0.71 0.002
6th 3.88 +1.46 3.25+1.28 0.63+0.74 0.059
7th 2.63+1.30 1.75+0.89 0.88 +0.83 0.021
8th 1.63+£0.92 1.13+1.25 0.50+0.76 0.102

* Wilcoxon Signed Ranks Test
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Error Bars: 95% Cl

Figure 1. Change in VAS Before and After Treatment
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5.2.2. VAS X5 &3} 77| vl

Cohen's distance = (M2-M1) / V{(SD12 + SD 22) /2}
CG Cohen's d = (6.00 - 1.88),/2.185601 = 1.89
EG Cohen'sd = (8.75 - 1.13)/1.776921 = 4.29

Cohen’s d between EG and CG = (7.63-4.13)/1.53116 = 2.29

=3 A8 o] VAS X253 F7] 2 ¥ 1Ls}7] $)3Fe] Cohen's distance =
A} -&38Fod T ) % 2] 73-9- Cohen's distance =] 7} 1.89 o] i1, A&+ 9429 &2
AT VAS A 2 a 3 47|17 2 A o= LER T

we P A EEgHe] 7= 2292 AT A8aNT Y S AR
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AR F ool A= 0.75+0.89, A F ol A= 1.25£0.71 9] 55
LEF o1 (p=0.221), 2 2} A 55 t) 7ol A& 1.50 +£0.93, 2 F ol A= 1.75+
1.04 o] 2577 237} ebs 01 (p=0.619), HF 32 X & F 2T A= 1.88 +
113, Aol M= 275+ 1.28 o] 4 A 5 A&7t e S (p=0.169) 4 2+

A Z ol = g2 vto A= 250 £ 1.31, A @ ol A= 3.75 £ 1.28 9] 574 7

F37E UFERRL 0.7 (p=0.067) 5 Ak X 5o A T Aol M3 2,63 £ 1.30, A ol A=

5.13 +1.25 o] X 574 7 & ¥}7} YEFS A1 (p=0.005) 6 X} | & F-oll = 2> 3.13 +

als
=
EN

0.99, A& o A= 550+ 1.31 9 X5 & 7 e 1 (p=0.004), 7 2} X] & Z-oj]
o] A 3.88 +0.83, A & ol A= 7.00 + 1.77 2 LFEFE ©.H (p=0.003), W}A] 2t

82} X g Sof| &= F7o A 4.13+£0.83 O &2 Ao A= 763+2.009 X85 Aay

A hebga s 3 ol FREE BAGOR FY At B Aukel Aol & nonh
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Table 4. The Comparison of Cumulative Effect on VAS Between the CG and EG

Treatment EG CG p-value*
1st 1.25+0.71 0.75+0.89 0.221**
2nd 1.75+1.04 1.50 £ 0.93 0.619*
3rd 2.75+1.28 1.88 +1.13 0.169*
4th 3.75+1.28 250+131 0.067**
5th 5.13+1.25 2.63+1.30 0.005**
6th 550+131 3.13+0.99 0.004**
7th 7.00+1.77 3.88 +0.83 0.003**
8th 7.63+2.00 4.13 +0.83 0.000*

*Independent Sample Test

** Mann-Whitney Test
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5.2.4.7ZF #3F VAS T3 X 58 8|l

| 1X} X|2 ™ VAS - nk} X|2 = VAS |
nk} VAS =& X2 (%) x 100
1 X2 ™ VAS

F

HEzILH A T4 A58 Zo| & A S 5= 2,3,5,6 A A 5 &S

n9L'

REAAS 1, 4,7, 8 2= Mann-Whitney U Test S A 8§ 3}o] 57 5-4] 2 3} Table 5 ©]

vk iz eat AT T ARES v we A3 15 A8 Fol

-

28

Za-oll A= 12.50 £ 8.75 (%) A 3 ol A= 13.71 £ 8.75 (%) (p=0.554), 2 2} ] & F-of
Zol| A1 27.30 + 15.01 (%) A ¢ ol A= 20.59 + 10.52 (%) (p=0.318), 5 32 X &
Sof t) ol A= 31.67 + 12.83 (%) & 3§ wofl A& 30.86 + 10.23 (%) (p =0.892) 4 *} X =
Sof = ) Z ol A= 43.65 £ 15.40 (%) A T ol A= 42.73 £ 8.58 (%), 5 A} A = F &=

ool A= 46.15 + 16.32 (%) A 3 ol A= 59.71 + 8.88 (%), 6 2} x| 5 F-oll =

[

o =

o) 22 7ol A= 54.90 + 12.91 (%) 2! & - oll A= 64.00 + 8.84 (%), 7 2} 2| & F-0]
il A] 71.25 £ 22.68 (%) A vl A<= 81.01 £ 10.30 (%) , 8 Ak A| 5 F-oll =
oz oll A 75.31 +22.46 (%) A @ ol A1+ 88.33 £ 13.21 (%)= LFEFREAL B g
SATAH o RE f A Aol & HolA| ekt

U} Figure 4 9} Figure 5 & Z} VAS ¢

S
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Error Bars: 95% CI

Figure 2. Cumulative Effect on VAS After Each Treatment
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Figure 3. Boxplot of the Cumulative Effect on VAS After Each Treatment
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Table 5. Treatment Rate on VAS Between the CG and EG

Treatment EG (%) CG (%) p-value
1st 13.71 £ 8.75 12.50 + 15.58 0.554**
2nd 20.59 +10.52 27.30 +£15.01 0.318*
3rd 30.86 + 10.23 31.67 +£12.83 0.892*
4th 42.73 £ 8.58 43.65 + 15.40 0.738**
5th 59.71 + 8.88 46.15 + 16.32 0.058*
6th 64.00 + 8.84 54.90 +12.91 0.122*
7th 81.01 +£10.30 71.25 + 22.68 0.330**
8th 88.33 +£13.21 75.31 + 22.46 0.203**

* Independent Sample T-test

**Mann-Whitney U Test
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Error Bars: 95% CI

Figure 4. Comparison of the Treatment Rate on VAS Between the Two Groups
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Figure 5. Boxplot of the Treatment Rate on VAS Between the Two Groups
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5.25. VAS 9] BB 54 EAHEA

A A 1 Aol A 8 7o) A H L Foko] VAS €] Waholl g =4 H2HEA] (GLM

Repeated Measures)s T3ttt thA % 77 (Multivariate Tests) 2 ZFoll 4] Wilkes’
Lambda 9] WH S A} &30} Treatment o] wh2} vl - f-2] 3k 2}o] & B.21t} (p=0.000). 3}
A9k Treatment*Group 2] 2 F &I (LT 2 )= p=0.017 =& F2] 3+ o] & Wt}

ol= v Aol w2k VAS 7} -2 ahA| WstekA| vt ZF Z155 2] VAS ©f W 3k7) Bl 2 Ek o

o5 1F 7Fe] ZFol 7t 9l =A] A A ZF 8 39 (Between-Subjects Effect)E A 4 5l

HES B A &3 HH 27 p=0.198 2.2 2 7] 153 2] 8 2po] 7} gl

Figure 6 & B A g o] a5 o wpe} VAS 7} A A3 ol A 22 sl o= 74
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Figure 6. GLM-Repeated Measures on VAS for Treatments
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5.3. 2T A7 ROM X EAHZE 3} H)

Kl

Table 6 ol A 9} o] 12} X 57 543 ROM AL A3} o] gl F0] 56.25 +
32.92 0|31, 8 % X & ¥ 54 3 ROM 7k 93.13 £23.75 = 36.88 £ 0.049 ¢ W3} =
¥ 9 tH(p=0.000). A & & ROM ©] %] &4 41.25 +25.04 | 4] 8 2} %] &% o] &= 100.00 +
17.73 &2 58.75 £ 0.91 &] W3S B tH(p=0.000). 2 & o] hZ K} oFgk o we
35 H QAT 5 135 B Paired Sample Test 2 3} 7-2] ¢+ M3 E AUt

2% % ROM °f] &k 7 et ke zpolof] th gk 794 o] 22} a=0.05 Bt 357
e o B2 7= e A8 A A FUg 204 A o] AAE AR
(p=0.322), HE 84 A5 F 54T ROM X & o] &3t 1HIF A5 a7 xfo] & Hl L
317] $135}F] Independent Sample Test = H| nL3F A3} A g o] ExFH T} A Ao =

o] -9~ 2]/ 21+ ROM 9] 7Hd & 25 H.QIt} (p=0.049). (Table 7, Figures 7 2} 8 %)
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Mean ROM_Treatment Effect
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Figure 7. Change in ROM Before and After Treatment
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Figure 8. Treatment Effect of ROM Between the CG and EG

32



Table 6. Change of ROM Before and After Treatment

Group ROM B ROM A Difference p-value*
EG 42.25 + 25.03 100.00 £17.73  58.75 + 23.57 0.000
CG 56.25 + 32.92 93.13 +23.75 36.88 + 16.46 0.000

* Paired Sample Test

Table 7. Change of ROM Between the CG and EG
Treatment EG CG p-value*
ROM-diff 58.75 + 23.57 36.88 + 16.46 0.049

* Independent Test
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5.4, 273 2 ¥7e] ROM X 5§ v

Figure 8 9| 4] YEIL 2150l ROM ] A 5&l 9loj A= tF] 91.66 + 55.75
(%), A& "0] 22431 £176.13 (%)= AP 0] =dth =74 ROM A H5&°] Ard =

qh=3l 7] of] 242717 Q1 Independent Sample Test & 3l vt | &S0 w3+ &

)
)
lo
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Table 8. Change of ROM Between the CG and EG

Treatment EG CG p-value

ROM_rate 224.31 +£176.13 91.66 + 55.75 0.075

*Independent Test

Cohen’s d= (58.75 — 36.88)/ 20.328262 = 0.98

ROM ¢] 77+ X 8853 7]+ 0.98 & A& 740] U] =4 Veby:
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Figure 9. Comparison of the Treatment Rate on ROM Between the CG and EG
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55 273 AE TS WOMAC X & A Fo] a3H|

Table 9 ¢} 7o) 1 2} X Z A o] =43 WOMAC AA 23} 3 3to] th 20| 44.00 +
26.97 ©] 2L 8 2} 2| & $-of| = 15.88 + 13.32 & 28.13 + 14.08 2] ¥ 3} = 1 91 t}(p=0.001)
A E o A= 2] 74 2] WOMAC =327} 71.88 + 23.88 o] A 8 2} X & $-0]] = 9.88 +

8.24 & 62.00 + 22.00 ©. & W 3}= 1 9 t}(p=0.000). o] &} o] A3} x4 X8

)

SO B ol 1A 7T B3t} (Figure 10 3HX)

Table 9. Change of WOMAC Before and After Treatment

Treatment WOMAC B WOMAC A Difference p-value*
EG 71.88 + 23.88 0.88 £8.24 62.00 £ 22.00 0.000
CG 44.00 + 26.97 15.88 £ 13.32 28.13£14.08 0.001

*Paired Samples Test
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Figure 10. Comparison of WOMAC Between the CG and EG Before and After Treatment
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5.6. WOMAC X583 ¢} X582 #7HH|

WOMAC 9] = 7] X g g3 += ) Z 4ol A+ 28.13+14.08 o] 3L
2182 62.00 + 22.00 = LFEFSETHp=0.003).

WOMAC X 589l 9Jo] A %1+ 68.25+11.53 0. & 218 2 86.70 +10.28 &

=) Ve (Figure 11 2%)

Table 10. Change of WOMAC Between the CG and EG

Treatment EG CG p-value*
WOMAC_diff 62.00 + 22.00 28.13 £14.08 0.003
WOMAC-rate (%) 86.71 +10.28 68.25+11.53 0.004

*Independent Samples Test

WOMAC Cohen’s d = (62.00 — 28.13)/ 18.469521 = 1.83

w}el 4] WOMAC ¢ 7HX 2 a3+ 1.83 0.2 A& o] t] A A Vel
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Figure 11. Comparison of the Treatment Rate on WOMAC Betewen the Two Groups
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APPENDIX A

The Western Ontario and McMaster Universities Osteoarthritis Index
WOMAC)

Mame: Date:

Instructions: Please rate the activities in each category according to the following
zcale of difficulty: 0 =HNone, 1=>5light, 2=Moderate, 3=Very, 4 =Exiremely
Circle one number for each activity
Pain 1. Walking
2. Stair Climibing
3. Moctumal
4 Rest
5. WWeight bearing
Stiffness 1. Moming stiffness
2. Stiffness occuring later in the day

| L= == | =
Pt B [Pl
[l |La

1=
o |
£ad

Il
[ %]

P M Hee B B He B H He B B B | BB B B [P B [ B I B B |

Physical Function 1. Descending stairs
2. Ascending stairs
3. Rising from sitting

4. Standing
5. Bending to floor

£ Walking on fiaf surface
7. Geffing in / out of
e | .

o e o R o D o R o R o D o D o RN o R o B o R | o R | B | e N | o B | B | o R | e (R |}
s ko kb kb kb kb Rk kb Rk Rk Rl |a = |- | |- = | = = = | =

Fd P fd P P P P P B P B Pa Rl R (RS R R [RD [R2
K Fu Ko KO Fd FO RO F RO O RO K0 0 L fla Lo |l [ o

Total Score: {96 = Yo
Comments / Interpretation (fo be completed by therapist only):
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APPENDIX B

Informed Consent Form

We invite you to take part in a research study that seeks to identify an effective means of
treating knee arthritis. Taking part in this research is entirely voluntary. If you decide to
participate, you must sign this form to declare your intent to join the study as a participant.

All participants will receive acupuncture treatment twice a week. A randomly assigned
control group will also take Du Huo Ji Sheng Tang.

The study will be conducted between September and December 2017. If you agree to
take part in this study, your involvement will last approximately four weeks. You will be asked
to return to the clinic eight times, and each clinic visit will take approximately 45 minutes.

Acupuncture involves the insertion of a thin needle at the surface of the body and
manipulation of the needle to induce a mild to moderate sensation of tingling, heaviness,
numbness, distension, or electric shock. These sensations may still be present after removal of
the needles. Bruising and/or tenderness may occur at the site of needle insertion.

If you participate in the study and feel discomfort during acupuncture, you are urged to
communicate with the clinician. The treatment can be modified to reduce intensity.

Existing studies have demonstrated that acupuncture and the herbs prescribed in this
study may have a positive effect on patients who experience knee arthritis. However, there is no
guarantee that you will benefit from being in this research.

Your research records that are reviewed, stored, and analyzed at South Baylo University
will be kept confidential and secure. The records will only be accessed for research purposes.

If you have any questions about this study, you are encouraged to contact Sung Kim. If
you have guestions about your rights as a participant or have concerns about privacy, you may
contact Dr. Edwin D. Follick, Chair of the South Baylo University Institutional Review Board, at
edfollick@southbaylo.edu or (714) 533-6077.
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Certificate of Consent
| have had an opportunity to discuss the study, including its possible benefits and risks, and to ask
any questions | may have about the study. I have reviewed the information on this form and

voluntarily give consent to be included as a participant in the research.

| agree that my signature below means that | have received this information, have asked the

questions | currently have about the research, and those questions have been answered.

Participant: By signing below, | am voluntarily choosing to take part in this research.

Printed Name Signature of Participant Date

Participant’s Legally Authorized Representative: By signing below, | am giving permission

for the participant to take part in this research.

Printed Name Signature of Participant’s Date
Legally Authorized Representative
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