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Abstract This study was carried out to analyze the effect sizes of exercise interventions on body
composition, properties of blood and fitness level in Korean normal-weight obese women based on
articles published in 2011-2021. The results of the 12 studies demonstrated a medium effect size of
0.550. In terms of heterogeneity, the Q value was 36.507, and Higgin's 7 value was 69.869, indicating
high reliability. The initial observation value and the adjusted observation value were the same (0.550),
(36.507), indicating no publication bias for this study. In the case of body composition (waist
circumference: 0.955), fitness level (muscle strength: 1.144, power: 1.027 and physical activity level:
0.889) and properties of blood (glucose and insulin: 0.930 and triglyceride: 0.824) had high effect sizes.
The effect sizes of exercise intervention duration in over 12 weeks and less than 12 weeks were 0.535
and 0.690, respectively. This study showed that exercise interventions effectively improved body
composition, properties of blood and fitness level in Korean normal-weight obese women. Therefore,
customized exercise intervention programs should be developed for Korean normal-weight obese women.
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Records identified through RISS, Science ON,
NAL, PubMed(MEDLINE) database searching
(n=53,005)

| Identification ‘

(=52885)

Articles screened based on titles and
abstracts
(n=120)

Records excluded by screening
title and abstract
(n=19)

Full-text articles assessed for eligibility
(n=41)

Full-text articles excluded
(n=29)

Main reasons were:
doesn't have follow up,
not supplementary or exercise
intervention, different age
cohorts, missing mean and SD

Studies included in quantitative synthesis
(meta- analysis)
(n=12)

Included
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Table 1. Characteristics of the Studies included in meta-analysis

Author Publication Exercise Week Variable
year
Aerobict Body weight, BMI”, skeletal muscle mass, body fa_t, VO;max?, peak
Kim JW 2021 r 5 8 power output, squat lRMS), glucose, insulin, TC4), TG’), LDL—CG), HDL—C”,
resistance 8) 9)
SBP”, DBP
Kwon JH et al. 2021 Aerobic 12 Body weight, BMI, body fat, TC, TG, LDL-C, HDL-C, SBP, DBP
Oh § & Han JG 2021 Aerobic 3 Body weight, BMI, body fat, heart rate, muscular strength, muscle
endurance
Kim NW 2020 Resistance 5 Body weight, BMI, boc%y fat, mescle mas.s, TC, T.G, LDL-C, HDL-C,
handgrip strength, aerobic capacity,
Body weight, BMI, body fat, muscle mass, waist circumference, TC,
Kim GD 2019 Resistance 12 |LDL-C, HDL-C, TG, leg press, leg extension, leg cirl, bench press, lat
pull down, biceps curl, glucose, insulin, SBP, DBP
Aerobict Body fat, lean body mass, handgrip strength, muscle endurance,
Kim SH 2019 st 12 VO;max, trunk forward flexion, waist circumference, SBP,
resistance DBP, glucose, TG, HDL-C,
) . . Body weight, BMI, waist circumference, body fat, lean body mass, TC,
Kim JY er al 2016a Resistance 12 TG, LDL-C, HDL-C, glucose, insulin
Body weight, waist circumference, waist hip ratio, BMI, fat free mass,
. . . body fat mass, muscle mass, sit-up, single leg stance, leg press, standing
Kim JY er al 2016b Resistance 12 broad jump, VO;max, heart rate, SBP, DBP, pulse pressure, Blood vessel
elasticity
Choi W] 2015 Aerobic 4 Body weight, BMI, skeletal r-nusclle rna-ss, fat free mass,
body fat, waist hip ratio
Aerobic+ . . X
Han YD er al. 2015 . 6 Body fat, waist hip ratio, Skeletal muscle mass
resistance
Body weight, BMI, lean body mass, Body fat, waist hip ratio, TC, TG,
Joo MH 2012 Ae}'oblc+ 12 LDL-C, HDL-C, YOzm.ax, handgrip strength, -sn up, repeated side
resistance jumping, trunk forward flexion,
standing broad jump, single leg stance
Kwon TH 2008 Aerobict | g Body weight, BMI, body fat
resistance

UBMI: Body mass index, 2VOmax: Maximal volume of oxygen, SRM: Repetition maximum,
OTC: Total cholesterol, *TG: Triglyceride, 9LDL-C: Low-density lipoprotein cholesterol,
HDL-C: High-density lipoprotein cholesterol, 9SBP: Systolic blood pressure, 9DBP: Diastolic blood pressure.

Table 2. The overall effect size of exercise in
normal weight obese

effect mode)S A=sto] &337|1E BNt &
T ¥(forest plotys AHHEH, 95% AlF 70| ZHz}e)

Kl) ESZ)
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Q4)

fS)
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SE®

A5 ol AR AL, Aeatat sietgtel el o

12 | 0.550

0.441-0.660

36.507

p<0.001 | 69.869

0.056
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Table 3. Duval and Tweedie’s trim and fill test results

95% c1”
Studies Point Q?
trimmed | estimate | Lower Upper
limit limit
Observed 0550 | 0441 | 0660 | 36507
values
Adjusted 0 0550 | 0441 | 0660 | 36.507
values

UCI: Confidence interval, Z)Qi Q statistics.
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Meta Analysis

Study name Time point

Statistics for each study
Hedges's Standard
9

ower Upper
error  Variance limit limit Z-Value p-Value

Kwon JH etal,, 2021  12W 0324 0123 0015 0.082 0566 2624 0.009

Kwon TH, 2008 8w 0229 0114 0013 0.004 0453 1999 0.046
Kim GD et al., 2019 12w 0.734 0091 0008 0.556 0912 8.075 0.000
Kim NW, 2020 5W 0.885 0099 0010 0.691 1.080 8929 0.000
Kim SH, 2019 12W 0646  0.124 0015 0404 0.889 5226 0.000

Kim JY etal,2016a  12W 0430 0118 0014 0199 0661 3.647 0.000
Kim JW, 2021 8w 0709 0068 0.005 0.577 0.841 10.500 0.000
Kim JY et al, 2016b 12w 0433 0097 0009 0243 0623 4474 0.000
Oh SJ & Han SK, 2021  8W 0514 0103 0.011 0311 0716 4975 0.000
Joo MH, 2012 12w 0519 0091 0008 0341 0697 5712 0.000
Choi WJ, 2015 4w 0735 0233 0055 0278 1.193 3.150 0.002
Han YD et al., 2015 6w 0448 0114 0013 0223 0672 3913 0.000

0572 0030 0001 0514 0630 19.308 0.000

Hedges's g and 95% Cl
Relative
weight
—— 577
—i— 6.71
- 10.64
— 894
—i— 574
- 633
- 1928
- 9.38
- 824
- 10.64
—a—— 161
- 6.71
*
-2.00 41.00 0.00 1.00 200

Favours A Favours B

Fig. 2. Forest plot of meta-analysis of overall effect size of exercise in normal weight obese
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Fig. 3. Funnel plot for evaluation of publication bias on overall effect size of exercise in normal weight obese
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Table 4. Effect size of exercise on body composition in normal weight obese

Variables K" ES? 95% CI” Q4) p-value 22 SE?
Body composition 82 0.424 0.335-0.512 81.071 p<0.001 0.088 0.045
BMI 14 0.303 0.090-0.515 9.179 p<0.01 - 0.108
Body fat mass 23 0.641 0.469-0.813 21.920 p£0.001 - 0.088
Fat free mass 18 0.257 0.080-0.433 5.432 p<0.01 - 0.090
Waist circumference 11 0.955 0.633-1.277 14.331 p<0.001 30.223 0.164
UK: Number of study, 2ES: Effect size (point estimate), low=0.2-0.5, middle=0.5-0.7, high=over 0.8,
JCL: Confidence interval, 4)QZ Q statistics, P Higgin's F statistics, 9SE: Standard error.
Table 5. Effect size of exercise on physical activities in normal weight obese
Variables K" ES? 95% CI” Q4) p-value £ SE?
Physical activities 35 0.889 0.681-1.097 67.974 p<0.001 49.981 0.106
Muscle strength 15 1.144 0.816-1.471 27.747 p<0.001 49.544 0.167
Muscle endurance 7 0.464 0.139-0.789 1.898 p<0.001 - 0.166
power 9 1.027 0.537-1.517 23.458 p<0.001 65.897 0.250
Balance and Flexibility 4 0.493 0.099-0.887 1.594 0.1 - 0.201
UK: Number of study, “ES: Effect size (point estimate), low=0.2-0.5, middle=0.5-0.7, high=over 0.8,
3CI: Confidence interval, 4)QZ Q statistics, P Higgin's F# statistics, 9SE: Standard error.
Table 6. Effect size of exercise on serum profiles in normal weight obese
Variables K" ES? 95% CI” Q‘D p-value £ SE?
Serum 49 0.665 0.505-0.825 85.890 p<0.001 44.114 0.082
Serum Lipid 34 0.566 0.402-0.729 44.678 p<0.001 26.139 0.083
Triglyceride 9 0.824 0.421-1.227 15.842 p<0.001 49.501 0.206
Total-cholesterol 8 0.407 0.128-0.685 2.819 £0.01 - 0.142
LDL-cholesterol 8 0.442 0.105-0.740 8.848 £0.01 20.889 0.162
HDL-cholesterol 9 0.632 0.284-0.980 12.766 p<0.001 37.332 0.178
Glucose and Insulin 17 0.930 0.601-1.259 38.064 p<0.001 57.965 0.168
UK: Number of study, 2ES: Effect size (point estimate), low=0.2-0.5, middle=0.5-0.7, high=over 0.8,
ICI: Confidence interval, 4)Qi Q statistics, Ip: Higgin's 7 statistics, 9SE: Standard error.
Table 7. Effect size of exercise in normal weight obese according to period
Weeks K" ES? 95% CPP Q‘D p-value e SE?
over 12 weeks 101 0.535 0.445-0.624 113.924 p0.001 12,222 0.046
less 12 weeks 103 0.690 0.551-0.829 283.621 p<0.001 64.036 0.071

UK: Number of study, “ES: Effect size (point _estimate), low=0.2-0.5, middle=0.5-0.7, hight=over 0.8,
ICI: Confidence interval, 4)QZ Q statistics, P Higgin's F# statistics, 9SE: Standard error.
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