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Abstract This study conducted a meta-analysis of studies over the last 21 years (2000-2021) to determine
the effect size of dry massages on the body composition and serum profiles of Korean adult women. The
heterogeneity was confirmed with the Q value (49.322) and Higgin's 7 value (65.533) for a total of 18
selected studies among 8,251. The overall effect size was 0.384, which was slightly lower than the
middle. The effect size on body composition of Korean adult women was in the order of body fat, body
mass index (BMI), and body circumference. The effect size on serum profiles was in the order of blood
sugar and blood hormones, blood lipids. The results of the subgroup analysis of blood lipids showed that
the total cholesterol and high-density lipoprotein (HDL)-cholesterol were the largest in the order. Among
the types of dry massage, intervention effects were large in the order of Thai massage, myofascial
massage, and sports massage. In the case of the intervention period, 10-18 weeks showed the largest
effect size. This study is meaningful in analyzing the entire dry massage (Thai massage, myofascial
massage, and sports massage) in an integrated manner. Based on the results of this study, studies should

be conducted to improve the body composition and serum profiles of Korean adult men.
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Table 1. Characteristics of the studies included in the meta-analysis

No. Author (Year) Intervention Study period Variable
(weeks)
- ) 2) 3) ) 5) :
1 Oh SO (2016) Thai massage 12 Body weight, LBM"”, body fat, 'BMI,' TC”, TG”, HDL”, LDL”, leptin,
insulin
2 Ahn CY (2014) Thai massage 18 Body Wagh.t, body muscle @ass,‘body fat,, BMI, wals.t c1rcpmference,
chest circumference, thigh circumference, arm circumference
3 Han GS et al. (2014) Myofascial 8 TC, TG, HDL, LDL, visceral fat
massage
Myofascial Body weight, BMI, body fat, visceral fat, waist circumference, hip
4 Jung & Im (2013) massage 5 circumference, WHRG), TC, TG, HDL, LDL
5 Kim & Kim (2013) Thai massage 3 Boqy weight, waist Fircumference, chest circymference, hip
circumference, thigh circumference, calf circumference
6 Yun & Back (2013) Sports 4 HDL, TC
massage
7 Yun & Back (2012) Sports 10 Glucose
massage
8 Kim ES (2011) Myofascial 10 Body weight, body fat, visceral fat, waist circumference
massage
9 Kim and Bang (2011) rj;’;;tgse 12 Body weight, BMI, body fat, WHR, HDL, LDL, TC, leptin
10 Lee & Choe (2011) Sports 4/8 Body weight, body fat
massage
11 Yoon & Song (2011) Myofascial 12 Body weight, BMI, skeletal muscular, body fat, fat free mass
massage
12 Lee JN er al (2009) Thai massage| under 1 TC, HDL, LDL, leptin, insulin
13 Lee YS (2009) Sports 1-6 Waist circumference, hip circumference, thigh circumference
massage
14 Yun SJ et al (2009) Sports 12 BMI, body fat, glucose
massage
15 Oh BJ (2007) Sports under 1 TC, HDL, LDL, TG, glucose, TC
massage
16 Park & Um (2005) Sports 8 Body fat, TC, HDL, TG
massage
Sports . - . .
17 Park SY (2005) under 1 Body weight, body fat, TC, HDL, LDL, TG, glucose, insulin
massage
18 Lee CJ et al (2004) Iﬁgsc;;:e 10 Body weight, body fat, BMI, WHR, gluycose, TC, TG, HDL

PLBM: Lean body mass, “TC: Total-cholesterol, *TG: Triglyceride,

YHDL: HDL-cholesterol, *LDL: LDL-cholesterol,
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mean difference)Es £4
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7] 71&0] wet FEG 25 22 53 27190
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ot sAACE Fo5I3H.

Table 2. The overall effect size of wet massages on
the body composition and serum profiles
of obese middle-aged women

7
65.533

Es? | SE? 95% CIY Q’
0.384 | 0.053 | 0.280-0.489 |49.322

VK: Number of study, “ES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,

ISE: Standard error, 9CI: Confidence interval,

5)QZ Q statistics, Op: Higgin's P statistics.
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oAl O HA| 53437 A 22 )& dsiste] Az
sh Aol o(ig o R S g o 1S BATNE SRRl 2% gnud 3 184
o ol o= U= = o = _
- O Tp=l1=] =
as Co] HMAL 2 1o P < 129(3F 67%)°] 02 Z3I5HA] kot HA|ZQl Al=+
2 AES AFE9 "W F 189, A = 158712
Meta Analysis
Model Study name Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper
g error Variance limit limit Z-Valuep-Value
Ahn CY, 2014 0.229 0.125 0.016 -0.017 0.475 1.827 0.068 HE-
Han GS et al., 2014 0.525 0.200 0.040 0.133 0916 2.626 0.009 .l
Jung HJ & Im MH 0.236 0.146 0.021 -0.049 0521 1.621 0.105 Hi-
Kim ES, 2011 0.349 0.216 0.047 -0.075 0.773 1.613 0.107 -
Kim KR & Bang HS, 2011  0.491 0.181 0.033 0.137 0.845 2.720 0.007 ==
Kim MH & Kim KL, 2013 0.626 0.113 0.013 0406 0.847 5.558 0.000 b
Lee CJ etal., 2004 0.436 0.103 0.011 0.235 0.637 4.248 0.000 &+
Lee JN & Choe TB, 2011 0.354 0.125 0.016 0.109 0.599 2.828 0.005 E &
Lee JN etal., 2009 0.487 0.118 0.014 0.254 0.719 4.107 0.000 L ]
Lee YS, 2009 0.115 0.060 0.004 -0.002 0.231 1.924 0.054 H
Oh BJ, 2007 0.163 0.075 0.006 0.016 0.311 2.167 0.030
Oh SO, 2016 0.396 0.139 0.019 0.124 0.669 2.851 0.004 -
Park SY & Um KM, 2005  0.338 0.151 0.023 0.042 0.635 2.238 0.025 -
Park SY, 2005 0.362 0.085 0.007 0.195 0.528 4.261 0.000 L ]
Yoon JG & Song J, 2011 0.486 0.162 0.026 0.168 0.804 2.992 0.003 -
Yun SJ & Back SH, 2012 0.276 0.396 0.157 -0.500 1.053 0.697 0.486 —t—
Yun SJ & Back SH, 2013 0.135 0.335 0.112 -0.521 0.791 0.404 0.686 ——
Yun SJ et al., 2009 1.352 0.246 0.060 0.871 1.834 5504 0.000 ——
Fixed 0.317 0.028 0.001 0.262 0.372 11.245 0.000 [)
Random 0.383 0.053 0.003 0.279 0487 7.205 0.000 ¢
-4.00 -2.00 0.00 2.00 4.00
Favours A Favours B

Fig. 2. Forest plot of meta-analysis of overall
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Fig. 3. Funnel plot for standardized mean difference
(a) observed values (b) adjusted values.

Table 3. Duval and Tweedie’s trim and fill test results

95% CI"
Studies Point o
trimmed | estimate | Lower Upper
limit limit
Observed - 0384 | 0280 | 0489 | 49322
values
Adjusted 0 0384 | 0280 | 0489 | 49.322
values
UCI: Confidence interval, Z)QZ Q statistics.
2.4 AAMOAXZL ot 421 09l L1M|IZ=0|
0zl 21137
AR B} 5 4191 o)) ARz o] Hl

B137]= Table 40 AAFE vt Zh. AR 2L
BMI, AS(body weight), &% body muscle mass),
A body fat), AAIEZ(body circumfernece)®
EFolelth. SARRIe EF0 WE B13719) AR
= BMIZL 770, AlFo] 1470, S53F] 470, AR o]
2871, AAIEE7E 397192, & AH = 9271t

A2 v1F &RtA7)= 03042 W2 antay]
Qal, IF AAo] 0.4758, St 7k a337]
E B 7P &4 JEhsed, BMI0.336), AAEH
0.247)9) 2.2 Yehgrh. 95% Alg3zte] 02 X
SHA] g1, p ghol 0.0018tt &o} BAH SR {2513
o} gk, AFT IEFolAs p #el 0.0018 0 ZHA]
Aol FAHOE [FofotA] L3ttt

)23t S A[4019] ArellA FAHE] F AAY
HAAE, AN 71 & 533718 BT
ol & A9 Aet dXetqict ey st A
Fx(1719] dFollM = A=HARA7E vl S At
5%, AAFEAEE, AARE), AAE (waist

Table 4. Effect size of dry massages on body
composition in adult women in Korea

Variables K" ES? 95% CI? p-value SE?
Body composition| 92 | 0.304 |0.232-0.376| p<0.001 | 0.037
BMI” 7 | 0.336 |0.034-0.638| p<0.001 | 0.154

Body weight | 14 | 0.229 |0.024-0.434| p<0.1 |0.105
Body muscle masy 4 0.390 [0.008-0.771| p<0.1 | 0.195
Body fat 28 | 0.475 |0.299-0.651| p<0.001 | 0.090

Body
circumference

39 | 0.247 ]0.152-0.343| p<0.001 | 0.049

VK: Number of study, “ES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,

?)CIZ Confidence interval, YSE: Standard error,

YBMI: Body mass index.
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Table 5. Effect size of dry massages on serum

profiles in adult women in Korea
Variables K ES? 95% CI” p-value SE?
Serum profiles | 66 | 0.348 [0.254-0.442| p<0.001 | 0.048
Blood lipid 49 | 0.240 [0.142-0.339| p<0.001 | 0.050
Blood glucose cyal
& hormone” 17 | 0.828 |0.513-1.143| p<0.001 | 0.161

UK: Number of study, VES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,

ICI: Confidence interval, “SE: Standard error,

Blood glucose, insulin, leptin, Leptin: Appetite suppressant and
increases energy consumption.
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Table 6. Effect size of dry massages on blood lipid

in adult women in Korea

Variables K" | ES? 95% CI” p-value SE?
Total cholesterol| 14 |0.268 | 0.083-0.454 | p<0.01 | 0.095
Triglyceride 10 | 0.171 | -0.036-0.378 | p<0.001 | 0.105
HDL-
cholesterol 14 [0.188 | 0.123-0.497 | p<0.001 | 0.095
LDL-
cholesterol 11 |0.310 | -0.024-0.399 | p<0.01 0.108

UK: Number of study, VES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,
ICI: Confidence interval, ¥SE: Standard error.

28713019 AN BFAL F FHAY, 2
2HE9) 08 34 TP} vepgon] wuleat g
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LDL-ZH281E, SHAY, $22H%0 w02 5
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Ha oA 0] SRet 1= A% BARR o)t 9
7 dgo Az
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AL ] S50 B2 B el ool AREA
o vl EFAE Table 70] A v} 2.
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AE2OAIA 7} 407190 AR ] FR AAE
o] v BFAAE ErolubalATL 0.4020 14 2
AHA71E BAT, DUHIA0392), AXEEAA
0.253) 0.2 UEhth. 95% Al=|77ke BE Helo]
A 0€ g ¢ p gto] 0.0012c} 2o} FA
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Table 7. Effect size on the body composition of
adult women in Korea according to the
type of dry massage

Variables K" | ES? 95% CI” p-value SE?
Thai massage | 25 | 0.402 | 0.251-0.554 | p<0.001 | 0.077
Myofascial | ¢ 1§ 307 | 0.191-0.593 | p<0.001 | 0.103
massage
Sports massage | 49 | 0.253 | 0.164-0.342 | p<0.001 | 0.045

PK: Number of study, “ES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,
JCI: Confidence interval, “SE: Standard error.
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Table 8. Effect size on the serum profiles of adult
women in Korea according to the type of
dry massage

Variables K" ES? 95% CIP p-value SE?
Thai massage | 16 | 0.587 | 0.322-0.852 | p<0.001 | 0.135
Myofascial | ¢ | 354 | 0.030-0.677 | p(0.1 | 0.165
massage
Sports massage| 42 |0.289 | 0.184-0.394 | p<0.001 | 0.054

UK: Number of study, “ES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,
ICI: Confidence interval, YSE: Standard error.
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ct.
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Table 9. Effect size on the body composition and
serum profiles of adult women in Korea
according to period of dry massage

Weeks K" ES? 95% CP | p-value | SE”
less 4 63 | 0.245 |0.164-0.326 | p<0.001 | 0.041
5-8 43 | 0339 |0.230-0.449 | p0.001 | 0.056
10-18 52 | 0438 |0.329-0.547 | p<0.001 | 0.056

PK: Number of study, “ES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,
JCI: Confidence interval, “SE: Standard error.
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ZWAet. F9 "TH0.385)0] 49 ©130.373)1 Hlsh &
S gHar|E HYAW I I37)F 0|7} ulu]skeich
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Table 10. Effect size on the body composition and
serum profiles by age of adult women in

Korea
Weeks K" ES? 95% CI” p-value SE?
‘mdera g“:d‘ﬂe 78 | 0385 | 0.301-0.468 | p<0.001 | 0.042
miodrdfl’ ;‘egred 62 | 0.373 |0.272-0.474 | p<0.001 | 0.051

YK: Number of study, “ES: Effect size (point estimate),
low=0.2, middle=0.5 high=0.8,
ICI: Confidence interval, YSE: Standard error.
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