ekl reta] A 4278 A62(2010d 12€)
The Journal of Korean Acupuncture & Moxibustion Society

— Abstract |

Effects of Electroacupuncture on Parameters

Related to Obesity in Adults with Abdominal Obesity:
Three arm Randomized Single Blind Pilot Study

Chung Jie-youn, Kim Jong-in, Lee Sang-hoon and Kang Sung-keel

Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung Hee University

Objectives : To investigate the effects of electroacupuncture on parameters related to obesity in adults
with abdominal obesity.

Methods : A three arm randomized single blind pilot study was conducted from Jan 4 to March 25,
2010 in Kyung Hee Oriental Medical Hospital. The subjects were 39 adults with abdominal obesity and
were randomly divided by computer generated random table into 3 groups, EA(electroacupuncture), sham
EA(sham electroacupuncture) and waitlist groups. Acupuncture points located at abdomen(CVi,, CVs, STos,
SPi5, SPiy) and extremities(LL;, LIy, STs, STa) were inserted by disposable stainless steel needles and
were stimulated 30 minutes with 24Hz, 0.27~1.3mA(tolerable strength), asymmetric hiphasic continuous
pulse wave form by STN-111 Stratek device in EA group. Two treatment sessions per week for 5 weeks(10
sessions in total) were done in EA and sham EA groups.

The primary outcome measurement was WC(waist circumference), and the secondary outcome measure-
ments included WHR(waist hip ratio), ASF(thickness of abdominal subcutaneous fat), and inbody
measurements of BW(body weight), BMI(body mass index), BFR(body fat ratio) and VEFA(visceral fat
area), and also scores of BULIT-R(bulimia test revised), KoQoL(Korean obesity of QoL) and BSQ(body
shape questionnaire).

Results : All of 39 subjects were included in ITT(intention-to-treat) analysis. There were significant
reductions in WC, WHR and ASF after 5-week electroacupuncture treatments and the percentage
reductions were significantly greater than sham EA or waitlist group. There were no significant differences
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between groups in percentage reductions of other parameters(BW, BMI, BFR, VFA, BULIT-R, KoQoL and
BSQ). But, there were continuous reductions in BW, BMI, BFR and VFA at 3 weeks after the end of
treatment and there was significant reduction in BW compared with the baseline value in EA group. No
seriously adverse effects were reported during the period.

Conclusions : Electroacupuncture was more effective than sham electroacupuncture or no intervention
on the reduction of WC, WHR and ASF in adults with abdominal obesity.

Key words : electroacupuncture, sham, obesity, waist circumference, randomized controlled trial
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Table 1. Eligebility Criteria

Inclusion Criteria

1. Ages between 16 and 65 years old

2. Waist circumference: male>90cm, female>
&cm(Korean standards of abdominal obesity:
Korean Society for the study of obesnyﬂ))

3. BMI over 25(kg/m’) (Asian-pacific standards
of obesity: WHO™)

4. Participants who are given explanations about
the study and written consent

Exclusion Criteria

1. Secondary obesity caused by endocrine dise—
ases, e.g., polycystic ovary syndrome, diabetes
mellitus, Cushing’s syndrome, hypothyroidism etc.

2. Heart disease, e.g. arrhythmia, heart failure,
myocardial infarction, and patient with pacemaker

3. Hypertension, hyperlipidemia or hyperchole-

sterinemia patients on medication

. Stroke or otherwise unable to exercise

. Pregnant or lactating women

. Childbirth within 6 months

Management for weight control within 3 months

. Any other conditions deemed unsuitable for

trial as evaluated by the physician-in—charge
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Fig. 1. A participant receiving electroacupuncture
treatment

45



The Journal of Korean Acupuncture & Moxibustion Society Vol. 27 No. 6 December 2010

Table 2. Treatment by the STRICTA Recommendation

Intervention

Description

Acupuncture
rationale

D Style of acupuncture: electroacupuncture

@ Reasoning for treatment provided, based on historical context, literature sources, and/or
consensus methods, with references where appropriate:

Historical context: In traditional Chinese medicine, acupuncture points at abdomen(CVis,
CVs, ST, SPi5, SPiy) had been used for the module of intestinal motility, constipation,
edema and so on. Acupuncture points at extremities(LLy, LIj;, STs, STu) had been known
to get rid of Dampness which often causes obesity%.

Recent studies: LI;; and LI are known to be effective for the module of intestinal
motilitylg). And it is reported that stimulation of STs and STy increases the excitability
of satiety center in the ventromedial nucleus of the hypothalamus%). Also, acupuncture
treatment at STss revealed significant increases in 5-HT(5-hydroxytryptamine) synthesis
and utilization which is serotonin receptor. And serotonin has been implicated in the
control of eating behavior, body weight, and emotion™.

@

Extent to which treatment was varied: Treatments were the same within each group.

@

Number of needle insertions per subject per session(mean and range where relevant):
Disposable stainless steel needles were used at 12 acupuncture points.

@ Names(or location if no standard name) of points used(uni/bilateral) CVy,, CVs, bilateral
STy, SPis, SPu, and unilateral LIy, LI, STy, STu(male: left, female: right)

@ Depth of insertion, based on a specified unit of measurement, or on a particular tissue
level: Acupuncture points at abdomen were inserted 6~6.5cm horizontally and the others
were inserted vertically 2~2.5cm in depth until patient felt De-Qi(energy arrival).

Details of B ; . 3
nseiirslgo @ Response sought(e.g. De Qi or muscle twitch response): De-Qi sensation
® Needle stimulation(e.g. manual, electrical): All acupuncture points were stimulated 30
minutes with 24Hz, 0.27~1.3mA(tolerable strength), asymmetric biphasic continuous pulse
wave form by STN-111 Stratek device.
® Needle retention time: 30 minutes
@ Needle type(diameter, length, and manufacturer or material): Disposable stainless steel
needle(0.40 x 75mm for acupuncture points at abdomen and 0.25 x 40mm for the others,
Dongbang acupuncture, Korea)
(D Number of treatment sessions: 10 sessions
Treatment : 3 . B -
regimen @ Frequency and duration of treatment sessions: The participants were given treatment twice
a week for 30 minutes for 5 weeks.
(D Details of other interventions administered to the acupuncture group(e.g. moxibustion, cup-
Other ping, herbs, exercises, lifestyle advice): None.
components | (2 Setting and context of treatment, including instructions to practitioners, and information

of treatment

and explanations to patients: All participants were instructed to maintain their usual diet
and lifestyle.

Practitioner
background

Description of participating acupuncturists(qualification or professional affiliation, years in
acupuncture practice, other relevant experience): practitioner who has had 6 years of acu-
puncture study and 3 more years of clinical experience.

Control

or
comparator
interventions

46

(D Rationale for the control or comparator in the context of the research question, with
sources that justify this choice: Lee SH, Lee BC. Electroacupuncture relieves pain in men

with chronic prostatitis/chronic pelvic pain syndrome: three-arm randomized trial. Urology;
73(5) : 1036-41.2009.

@ Precise description of the control or comparator. If sham acupuncture or any other type of
acupuncture-like control is used, provide details as for Items 1 to 3 above : The sham
electroacupuncture therapy protocol(non—-acupuncture point, no electrical stimulation) in-
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cluded the same number and type of needle, duration, frequency of sessions and
practitioner as for the EA treatment, but non-acupuncture points 15mm to the lateral to
each acupuncture point were superficially treated. The points were not electrical stimulated,
but the sound of the pulse generator was audible to the participants. Those receiving EA
or sham EA therapy were treated on alternate days to prevent cross talk among groups,
which could have compromised the blinded study design.

(2) Sham %% (sham electroacupuncture

group, sham EA group)
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Assessed for eligibility(n=51)

Excluded(n=12)
- Not meeting inclusion criteria

- Hypertension on medication(n=4)

- Hyperlipidemia on medication(n=3)
- BMI<25(n=3)
- Management for weight control
within 3 months(n=1)
- Arrhythmia(n=1)

Randomized(n=39)

Allocated to EA group(n=13)
Received allocated EA(n=13)

Allocated to sham EA group(n=13)
Received allocated sham EA(n=13)

Allocated to waitlist group(n=13)
Received allocated waitlist group
(n=13)

Discontinued
- Pregnancy(n=1)
- Lost to follow—up(n=0)

Discontinued
- By private reason(n=1)
- Not meeting inclusion criteria(n=1)
- Lost to follow-up(n=0)

Discontinued
- Not in contact(n=1)
- Lost to follow—up(n=0)

Completed all procedure(n=12)
ITT Analysed(n=13)

Completed all procedure(n=11)
ITT Analysed(n=13)

Completed all procedure(n=12)
Missing data(n=1)
ITT Analysed(n=13)

Fig. 2. Participant flow diagram
EA : electroacupuncture. Sham EA : sham electroacupuncture. ITT : intention to treat.

Table 3. Baseline Characteristics of EA, Sham EA and Waitlist Group

Characteristics EA group(n=13) Sham EA group(n=13) Waitlist group(n=13) p-value
mean(s.d) mean(s.d) mean(s.d)
Age(y)f 40.17(11.87) 40.11(11.07) 38.55(12.37) 0.892
Gender(M/F)’ 2/ 11 7/ 6 6/ 7 0.150
Height(cm)' 162.23(9.27) 165.85(7.74) 166.54(8.72) 0.317
WC(em)' 100.52(6.94) 101.03(8.18) 103.26(8.13) 0.442
WHR' 0.95(0.05) 0.96(0.05) 0.96(0.05) 0.614
ASF(mm)" 35.42(8.13) 33.15(11.29) 29.56(4.29) 0.198
BVV(kg)Jr 76.08(9.34) 77.83(11.71) 80.00(12.68) 0.798
Bl\/H(kg/rl’lzfr 28.87(2.15) 28.25(3.26) 28.68(2.37) 0.395
BFR' 38.52(6.04) 35.08(6.61) 34.71(6.73) 0.330
VFA" 111.42(20.59) 126.55(34.69) 124.56(22.37) 0.186
BULIT-R' 73.85(18.31) 64.08(14.01) 64.00(13.83) 0.234
KoQoL' 356.15(11.87) 31.77(6.81) 30.31(7.38) 0.483
BSQ' 137.77(39.15) 117.15(29.17) 121.85(19.30) 0.173

Values are shown mean(SD, standard deviation). *

. were calculated by Pearson chi-square test.
t ¢ were calculated by Kruskal-Wallis test. Significant p<0.05. EA : electroacupuncture.

Sham EA : sham electroacupuncture. WC : waist circumference. WHR : waist hip ratio.

ASF : thickness of abdominal subcutaneous fat. BW : body weight. BMI : body mass index. BFR : body fat ratio.
VFA : visceral fat area. BULIT-R : Bulimia test revised. KoQoL : Korean obesity of QoL. BSQ : body shape questionnaire.
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Table 4. Changes of Outcome Measurements before and after 5-week Treatment
Outcome measurements Groups Baseline 5 weeks' Tx. Differneces p-value
EA 100.52(6.94) 95.58(7.24) 4.94(2.77) 0.001™
WC(cm) Sham EA 101.03(8.18) 100.73(9.79) 0.31(2.36) 0.5%4
Waitlist 103.26(8.13) 103.18(8.13) 0.08(2.07) 0.906
EA 0. 95(0 05) 0.92(0.05) 0.03(0.03) 0.011°
WHR Sham EA 96(0.05) 0. 99(0 06) -0.02(0.03) 0.024
Waitlist 96(0.05) 99(0.06) -0.03(0.03) 0.016
EA 35.42(8.13) 24.82(4.99) 10.58(6.17) 0.001™
ASF(mm) Sham EA 33.15(11.29) 2758(10.63) 5. 58(6 97) 0.008"
Waitlist 29.56(4.29) 28.72(7.45) 84(7.36) 0.727
EA 28.87(2.15) 28.49(2.01) 0. 38(0 73) 0.091
BW(kg) Sham EA 28.25(3.26) 28.12(3.43) 0.13(0.48) 0.501
Waitlist 2868(2.37) 28.72(2.86) -0.04(0.79) 0.753
EA 76.08(9.34) 75.27(9.41) 0.82(2.13) 0.235
BMI(kg/m”) Sham EA 77.83(11.71) 79.82(12.61) -1 93(8 10) 0.969
Waitlist 80.00(12.68) 79.75(12.80) 25(1.30) 0.600
EA 38.52(6.04) 38.02(6.59) 0. 50(1 51) 0.239
BFR Sham EA 35.08(6.61) 34.63(7.28) 45(1.37) 0.271
Waitlist 34.71(6.73) 36.08(5.71) —0.38(2.01) 0972
EA 111.42(20.59) 109.75(16.59) 1.66(8.37) 0.625
VFA Sham EA 126.55(34.69) 126.35(38.13) 0.19(11.10) 0.69
Waitlist 124.56(22.37) 123.95(20.75) 0.61(4.68) 0.834
EA 73.85(18.31) 70.15(16.07) 3.69(15.45) 0624
BULIT-R Sham EA 64.08(14.01) 61.54(11.59) 2.54(5.95) 0.124
Waitlist 64.00(13.83) 62.46(13.38) 1.54(6.05) 0.559
EA 35.15(11.87) 33.69(9.99) 1.46(3.67) 0.133
KoQoL Sham EA 31.77(6.81) 28.46(7.22) 3.31(5.47) 0.035"
Waitlist 30.31(7.38) 31.08(7.45) -0.77(10.48) 0.964
EA 137.77(39.15) 134.38(26.97) 3.38(19.09) 0.327
BSQ Sham EA 117.15(29.17) 108.69(28.64) 8.46(10.73) 0.023"
Waitlist 121.85(19.30) 109.15(18.82) 12.69(13.24) 0.010"
Values are shown mean(SD). * : statistical significance were evaluated by Wilcoxon singed rank test.
* 1 p<0.05. #x © p<0.01l. EA : electroacupuncture. Sham EA : sham electroacupuncture. WC : waist circumference.
WHR : waist hip ratio. ASF : thickness of abdominal subcutaneous fat. BW : body weight.
BMI : body mass index. BFR ‘body fat ratio. VFA : visceral fat area. BULIT-R : Bulimia test revised.
KoQoL : Korean obesity of QoL . BSQ : body shape questionnaire.
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Fig. 3. shows changes of waist circumference before and after 5-week treatment ; (B) shows changes of
body weight before and after 5-week treatment and 3 weeks after the end of treatment (8 weeks after the
beginning of treatment) in EA group

* 1 Statistical significance were evaluated by Wilcoxon Singed rank test. * : p<0.05. ** : p<0.0l. EA : electroacupuncture.
Sham EA : sham electroacupuncture.

Table 5. Percentage Reductions in Outcomes After 5 Weeks of Treatment
Outcome EA group |Sham EA | Waitlist ' p~value
Measurements (n=13) group(n=13) | group(n=13) . .Companson between groups _

mean(s.d) |mean(s.d) | mean(s.d) EA, waitlist | EA, sham EA | Sham EA, waitlist

WC(cm)™ 491(2.78) 0.41(2.38) 0.05(2.11) 0.000t++ 0.000t++ 0.762
WHR™ 2.70(3.15) | -2.46(3.00) |-2.69(3.41) 0.000t++ 0.0017+ 0.840
ASF(mm)™ 2851(11.10) | 16.18(17.03) | 2.09(26.51) 0.0041% 0.039* 0.139
BW(kg) 1.07(262) | -2.85(12.06) | 0.32(1.64) 0.614 0.287 0.840
BMI(kg/m®) 1.25(2.53) 0.53(1.88) | -0.04(2.52) 0.287 0.223 0.830
BFR 1.54(4.40) 1.64(4.19) |-2.01(853) 0.448 0.762 0.362
VFA 0.80(7.23) 0.89(1354) | 0.29(353) 0.960 0.762 0.390
BULIT-R 3.08(16.71) | 3.06(9.50) | 1.95(8.85) 0.920 0.650 0511
KoQoL 245(10.36) | 9.68(17.10) | -8.28(43.42) 0511 0.243 0.336
BSQ -1.42(1798) | 7.19(899) |10.20(10.25) 0.072 0.223 0.311
Values are shown mean(SD). * : Statistical significance were evaluated by Kruskal-Wallis test.

# 1 p<0.01. ##x 1 p<0.001.

t : Statistical significance were evaluated by Mann-Whitney U test. T : p<0.05. T+ : p<0.01. ¥¥% : p<0.001.

EA : electroacupuncture. Sham EA : sham electroacupuncture. WC : waist circumference. WHR : waist hip ratio.
ASF : thickness of abdominal subcutaneous fat. BW : body weight. BMI : body mass index. BFR : body fat ratio.
VFA : visceral fat area. BULIT-R : Bulimia test revised. KoQoL : Korean obesity of QoL.

BSQ : body shape questionnaire.
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Table 6. WC, WHR and ASF Reductions in Electroacupuncture Group According to the Time of

Measurement
Outcomes Baseline 3 weeks 5 weeks X2 p-value

Waist circumference(cm) 100.52(6.94) 97.39(7.62) 95.58(7.24) 19.57 0.000™
Waist hip ratio 0.95(0.05) 0.93(0.05) 0.92(0.05) 7.042 0.030"
Thickness of abdominal 35.42(8.13) 30.28(6.52) 24.82(4.99) 1886 | 00007
subcutaneous fat(mm)

[ [ I

t t
Values are shown mean(SD).
Statistical significance were evaluated by Friedman test. * : p<0.05. ##* : p<0.001.

t : Statistical significance were evaluated by Wilcoxon Singed rank test. Significant p<0.05.

Table 7. WC, WHR, ASF and Inbody Scores in EA Group 3 Weeks after the End of Treatment

Outcomes 5 weeks 8 weeks (follow—-up) | Differences | p-value
Waist circumference(cm) 95.58(7.24) 96.32(8.04) -0.74(2.42) 0.266
Waist hip ratio 0.92(0.05) 0.94(0.05) -0.02(0.03) 0.028"
pckness of abdominal subcutaneous | o) 494 og) 24.31(3.55) 052279 | 0610
Body mass index(kg/m2) 28.49(2.01) 28.17(2.13) 0.32(0.77) 0.202
Body weight(kg) 75.27(9.41) 74.20(9.14) 1.07(2.06) 0.108
Body fat ratio 38.02(6.59) 37.88(7.31) 0.14(1.51) 0.637
Visceral fat area 109.75(16.59) 102.67(19.92) 7.08(10.16) 0.019°

Values are shown mean(SD).

Statistical significance were evaluated by Wilcoxon Singed rank test. Significant p<0.05.

EA : electroacupuncture. Sham EA :

sham electroacupuncture.
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