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Abstract This study conducted a meta-analysis on studies over the last 21 years (2000-2021) to determine
the effect size of wet massages on the body composition and serum profiles of obese middle-aged
Korean women. The 33 final selected studies had Q values and Higgin's 7 of 90.010 and 64.448,
respectively which verified the heterogeneity between the studies. The overall effect size of this study
was slightly lower than the median (0.366). The skin-fold thickness (0.645) and body circumference
(0.477) exhibited a higher effect size compared to others. The triglycerides (0.414) and total cholesterol
(0.367) exhibited a high effect size among the blood lipids (0.307). Swedish massage (0.441), meridian
massage (0.379), and aroma massage (0.292) showed the largest effect size on body composition among
the wet massages. In blood profiles, the effect size was large in the descending order of meridian
massage (0.400), aroma massage (0.377), and Swedish massage (0.161). The massage period of 10-16
weeks (0.532) exhibited the highest effect size. The results thus showed that wet massages had a positive
effect on body circumference, skin-fold thickness, triglycerides, total cholesterol over a longer period
(10-16 weeks). The Swedish massage showed the highest effect size for body composition and the
meridian massage for serum profiles.
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Table 1. The overall effect size of wet massages on the body composition and serum profiles of obese
middle-aged women

Author Publication Massage Variable
year
BMI, body weight, body fat, waist circumference, skin-fold thickness,
Eun Y & Im MH 2019 Meridian massage | total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, blood
glucose
Hwang EJ 2018 Aroma massage BMI, body weight, body fat, body muscle mass, waist circumference
Moon NS 2017 Swedish massage | BMI, body weight, body fat, waist circumference, hip circumference
L Body weight, body fat, waist circumference, total cholesterol,
Yoon SH 2017 Meridian massage triglyceride, HDL-cholesterol, LDL-cholesterol
. Skin-fold thickness, waist circumference, total cholesterol,
Jang EY 2016 Swedish massage triglyceride, HDL-cholesterol, LDL-cholesterol, leptin, adiponectin
Jang ML 2014 Meridian massage | BMI, body weight, body fat, waist circumference, WHR"
. Waist circumference, hip circumference, total cholesterol, triglyceride,
We GS et al 2013 Swedish massage HDL-cholesterol, LDL-cholesterol
Kim DH 2013 Swedish massage | BMI, body weight, body fat, WHR, leptin
L BMI, body weight, body fat, waist circumference, blood glucose, total
Woo YS 2013 Meridian massage cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol
) BMI, body weight, fat free mass, WHR, total cholesterol, triglyceride,
Yoon JH & Ahn HS 2012 Aroma massage HDL-cholesterol, LDL-cholesterol
Byeon HJ & Shin KR 2011 Meridian massage | BMI, body weight, body muscle mass, body fat, WHR
) i BMI, body muscle mass, body fat, waist circumference, total
Heo HI & Kim H s Warming stone cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol
Seong YH & Bae HS 2011 Swedish massage | BMI, body weight, body fat, waist circumference,
Yoon §J er al. 2011 Meridian massage | BMI, body fat, WHR, triglyceride
Shin DH & Jin JW 2011 Aroma massage BMI, body f'at, WHR, waist circumference, hip circumference,
skin-fold thickness
’ X BMI, body weight, fat free mass, fat mass, total cholesterol,
Park SM e al 2011a Swedish massage triglyceride, HDL-cholesterol, LDL-cholesterol
Park SM er al. 2011b Swedish massage | Waist circumference, hip circumference
Kim YA 2011 Aroma massage BMI, body weight, fat free mass, fat mass, skeletal muscle mass, waist
circumference, WHR
Han CJ et al 2010 Warming stone BMI, quy Welght, LBM, fat mass, body muscle mass, WHR, waist
circumference, fast glucose, total cholesterol, triglyceride
Kim HJ & Ahn SA 2009 Aroma massage Body muscle mass, body fat, total cholesterol, triglyceride
Body weight, LBM, body fat, waist circumference, hip circumference,
Lee SR 2009 Meridian massage | skin-fold thickness, total cholesterol, triglyceride, HDL-cholesterol,
LDL-cholesterol, insulin, leptin, adiponectin
Park SH & Yoon CS 2009 Swedish massage | BMI, body fat, waist circumference
i BMI, body weight, body fat, total cholesterol, triglyceride,
Kim HJ ez al 2007 Aroma massage HDL-cholesterol, LDL-cholesterol
Kim HJ & Park OJ 2007 Aroma massage Waist circumference, body fat
Lee JN 2007 Meridian massage ?;j(iiynwelght, total cholesterol, triglyceride, LDL-cholesterol, body fat,
- BMI, body fat, body circumference, skin-fold thickness, total
Park BS 2007 Meridian massage cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol
Hwang KS 2006 Swedish massage BMI, bt')dy weight, body muscle mass, skeletal muscle mass, bldy fat,
body circumference
Body weight, body fat, WHR, total cholesterol, triglyceride,
Seo JU 2006 Aroma massage HDL-cholesterol, LDL-cholesterol
) BMI, body weight, body fat, waist circumference, hip circumference,
Bark CH 2006 Aroma massage WHR, total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol
Kwak HY 2005 Aroma massage Body weight, body fat, waist circumference, hip circumference,
Choe JH 2005 Meridian massage | BMI, body weight, body fat, body circumference, skin-fold thickness
Han SH et al 2003 Aroma massage Body weight, hip circumference,
Lee IS 2000 Meridian massage BMI, body weight, body fat, body circumference, skin-fold

thickness

U\WHR: Waist-hip ratio.
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Fig. 2. Forest plot of meta-analysis of overall effect size of wet massages in obese middle-aged women
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Table 2. The overall effect size of wet massages on
the body composition and serum profiles
of obese middle-aged women

K" | E&? SE? 95% CIV QS) p-value 2O
33 10.366 | 0.032 | 0.304-0.429 [90.010 | p<0.001 | 64.448
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Studies | Point 95% CP¥ @
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Fig. 3. Funnel plot for evaluation of publication bias
on overall effect size of wet massage of obese
middle-aged woman: (a) observed value, (b)
adjusted value
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Table 4. Effect size of wet massages on body composition
in obese middle-aged women

Variables K" | ES? | sE? 95% CI¥ | p-value

Body 299 | 0.372 | 0.025 | 0.323-0.420 | p<0.001
composition

BMP” 31 |0.273|0.063 | 0.150-0.395 | p<0.001
Body weight 39 10.222]0.086| 0.063-0.392 | p<0.001
Body muscle | 171 520 1 0.101 | 0.024-0.421 | pc0.001

mass

Body fat 81 [0.324 |0.041 | 0.243-0.405 | p<0.001
Anthropometric| 99 | 555 | 0,049 | 0.429-0.620 | p(0.001
measurement
~ Body 95 | 0.477 | 0.056 | 0.367-0.587 | p<0.001
circumference

Skin-fold c

thicknass 22 [ 0.645|0.090 | 0.469-0.822 | p<0.001

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

YSE: Standard error, “CI: Confidence interval,

SBMI: Body mass index.
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massage), FZ AR (meridian massage), T4l
upARR](swedish massage)’t U=d], AAYATRALA]
(0.441), A=FAEA(0.379), oF=RHRARA](0.292)Y] <=
o= anar7l 3A yerdth

Table 5. Effect size of wet massages on serum
profiles in obese middle-aged women

Variables K| ES? | sg? 95% CI? | p-value
Serum profiles | 85 | 0.289 | 0.035| 0.218-0.360 | p<0.001
Blood lipid | 71 | 0.307 | 0.040 | 0.229-0.385 | p<0.001
Blood glucose 14, 1 )58 | 0,086 | 0.040-0375 | p(0.001
& hormone

UK: Number of study, VES: Effect size (point estimate), low=0.2,
middle=0.5 high=over 0.8,
?)SEZ Standard error, “CI: Confidence interval,

Blood glucose, insulin, leptin, and adiponectin,

Leptin: Appetite suppressant and increases energy
consumption, Adiponectin: Produced when the hunger persists
and the triglycerides decrease.

Table 6. Effect size of wet massages on blood lipid

in obese middle-aged women

Variables K" | Es? | sB? 95% CI? p-value

Total cholesterol| 29 | 0.367 | 0.077 | 0.215-0.519 | p<0.001

Triglyceride 19 | 0.414 | 0.106 | 0.205-0.622 | p<0.001
HDL-

cholesterol 16 [ 0.180 | 0.083 | 0.017-0.342 | p<0.05
LDL-

cholesterol 17 1 0.295|0.082 | 0.135-0.455 | p<0.001

PK: Number of study, )]-3782 Effect size (point estimate), low=0.2,
middle=0.5 high=over 0.8,
YSE: Standard error, “CI: Confidence interval.

Table 7. Effect size on the body composition of
obese middle-aged women according to
the type of wet massage

Variables K" | E&? | S§? 95% CI1¥ p-value
Aroma 107 | 0.292 | 0.039 | 0.216-0.369 | p<0.001
massage
Meridian
108 | 0.379 | 0.047 | 0.288-0.471 | p<0.001
massage
Swedish massagel 67 | 0.441|0.063 | 0.318-0.564 | p<0.001

PK: Number of study, “ES: Effect size (point estimate), low=0.2,
middle=0.5 high=over 0.8,
9SE: Standard error, “CI: Confidence interval.
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Table 8. Effect size on the serum profiles of obese
middle-aged women according to the type
of wet massage

Kl) w) SE3) 14)

Variables 95% C p-value
Aroma 22 10377 |0.079| 0.223-0.532 | p(0.001
massage
Meridian -
44 |0.400 | 0.071 | 0.261-0.539 | p<0.001
massage
Swedish massage| 18 |0.161 | 0.054 | 0.054-0.267 | p<0.005

PK: Number of study, “ES: Effect size (point estimate), low=0.2,
middle=0.5 high=over 0.8
ISE: Standard errordls, YCI: Confidence interval.

2.8 SAOMX| S 7[2H0) [
g9l MMZEt HHGo]

of= HIZh SEx
Oj& &3t37|
FAURAA] SA 71730] Bt vletk S AlAlE
A3t iAo u|H &34F7] Table 90 AASH v}
o} Zt}t SAARA] 7)7He 42 o]}, 5-8%, 10-16%
2 P40} lglon A7) 10-1650.532), 5-8
7(0.349), 47 ©I5H0.299)9] w22 A YERT.

Table 9. Effect size on the body composition and
serum profiles of obese middle-aged
women according to period of wet

massage
Weeks K” | ES? | SE? 95% CIY p-value
less 4 95 | 0.299 | 0.048 | 0.204-0.393 | p<0.001
5-8 246 | 0349 | 0.024 | 0.303-0.395 | p<0.001
10-16 43 | 0.532 | 0.083 | 0.369-0.695 | p<0.005

UK: Number of study, YES: EBffect size (point estimate), low=0.2,
middle=0.5 high=over 0.8,
9SE: Standard error, YCI: Confidence interval.
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3. 88
£ AFolxe AR SA7E S e Sdedd
9 AAz/gT Aol v B F71E DolE 1At A
@ 2197KH2000-2021) oA s A= ES 5
Zoto] wWEHEAE AASIGiT £ 33H O] Aol gk A
A 371 0.366°02 ST 25 22 G3197]%
o} QFE2 90.010, Higgin's F3H 64.448% A7 719
o|&/do] Qlrtal WA=, F 339 F 24W(SF 73%)°]
0 ZgolA] ot AAAQN A=FH7t T3 FAFCRE
oot Zu7] T=H(funnel plot)2} Duval and
Tweedie’s trim and fillo|A B4 3t B4 $9] g3}
7], AFRtgto] 2] ggtons ZuhHgko] gIgith
AA|ZAe] et a7 o2 HelEe] Hls) A4
AZH A £ $F Hon IFME dsiA
FANA 71 E9koH, 0.6452 33 EXIV|E BS
ot O tEoRE AAEET 04772 Skl 7k
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Aol tigt Zat=271= BFAEANA 0.307, 8
g 4 FFS2EA 0.2082 W2 5I7E YERY
oy, ¢ 9 F5EET Bws] EFAEAA At
7t 22 08 Ueth @3X4d 5 A I &
7t 04142 7P =2 83718 B9, 1 ohEe
2 FEE2HE0.367), LDL-ZHAHE(0.295),
HDL-ZH2EE(0.180)2] <28 YEhgtt.
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oA AAYARAAZ} 0.4412 71 &2 f53137]
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