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Abstract The aims of this study is to analysis the effects of obese management program for obese
young adults. Nineteen studies were included for meta-analysis and SIGN was used for quality
assessment. Effect size was analyzed by CMA 3.0 and Revman 5.4. Overall effect size on obese program
was big (d=-0.91) and high heterogeneity (1°=81%). BMI (d=-0.83) and body fat (d=-0.93) shown the big
effect size and TG (d=-0.76) and LDL (d=-0.59) were medium effect size among the studies that used
dependent variables. Intervention with aerobic and combination exercise, middle and high exercise
intensity, over 1 hour exercise were effective. Based on current findings, obesity management programs
have significant effects for young adults.
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- Review study(n=35)

+ Inadequate participants{n=135)

] [ Screening ] I Identification ]

* Qualitative study(n=5)

Full-text articles assessed
for eligibility
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Full-text articles excluded,
with reasons (n = 103)

= Non-RCT study{n=8)

* No relevant study(n=24)

Eligibility

* + Survey study(n=4)

)

Y * Review studyin=1)

Studies included in
quantitative synthesis
[meta-analysis)
(n=19)

* Inadequate participantsin=32)
* No comparison group(n=25)

* Inadequate statitical information{r=2)

Included

Fig. 1. Flow of studies included from database search
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Table 1. Characteristics of Enrolled Study
Intervention outcome variables
Exerci . . o Quality
no | Author(year) Participants Exp. Cont. Time |PUratic| Seessi| Total Bod Blood Lipid, | assess
Country ™ | () ; se |lime ody -
Type of Intervention Intens{(min.) n |on per|Sessi Composition Appetite Control| ment
ity [ (week) | Week | on p Hormone
Kim & lage: 20's, female, BMI>| Combined Weight, BMI, | TG, HDL, LDL,
T croi2019) | K@ [o5ka/m. bodyfat>30%| 1° | | Exercise:Golf swing |™He| 80 | 10| 4 140 | el et | TC, Leptin | T
Jung, Sung & age: 20's, male, Resistance . Weight, BMI, | TG, HDL, LDL,
2 Lee(2011) Korea bodyfat>25% 4] exercise:Weight high| 70 | 12 4] 48 Body fat TC *
Combined
3* | Chae(2008) | Korea |, COIB98 students, | yq | 4o | EyerciseiCircuit |midde| 60 | 12 | 3 | 36 |VWeiant Bodv| o yn -+
female, bodyfat>30% ] fat
Weight
Aerobic
exercise:power |mdde| 60 | 6 5 30
Kim age: 20-25, female, walking Weight, BMI,
41 etal(2017) | Korea BMI>25kg/m? 77 Combined Body fat N/A ++
Exercise:Circuit  |midde| 60 | 6 5 30
Weight
Park & college students, Combined Exercise: | , . Weight, BMI,
5 Lee(2017) Korea female, bodyfat>30% 15115 Stair-ascent walking high [20-30| 12 8 96 Body fat N/A A
Kim & age: 20-30, female, h N Weight, BMI, | TG, HDL, LDL,
6 Bang(2011) Korea WHR>80% 7 7 | Abdominal massage 12 2 24 Body fat TC. Leptin ++
Combined Exercise: )
college students, . Weight, BMI, | TG, HDL, LDL,
7 | Yang(2011) | Korea female. bodyfat>30% 7 9 Treadm\l\,k}:\tcycle,vve@ mdde| 60 | 12 5 60 Body fat T ++
Kim et. college students, exerC‘ASir:?rl:g;dmi” high | 60 | 12 s % )
8 al.(2004) Korea female, bodyfat>30% 7 7 Resistance Body fat Leptin *
N low | 40 | 12 3 36
exercise:Weight
college students, Aerobic Weight, Body
9 Kim(2017) Korea female, bodyfat=30% ERIE exercise:Treadmill midde| 60 | 12 5 60 fat N/A A
\ Combined
Ha & age: 30's, female, o~ . Weight, Body | TG, HDL, LDL,
10 Seo(2011) Korea bodyfat>30% 14 | 15 Exercwqulrcuwt high| 30 | 12 3 36 fat Tc ++
Weight
Kim & college students, Resistance Weight, BMI,
" Kim(2018) Korea female, bodyfat>30% 0] e exercise:Weight midde| 50 | 10 8 3 Body fat N/A **
" college students, Combined Exercise: | . Weight, Body | TG, HDL, LDL,
12¢] Roh(2009) | Korea | (o1 ™ oaiviaty30% | 7 | 7 lweight loaded walking "N | 60 | 12| 4 | 48 fat C o
Lee & college students, male, Aerobic ) Weight, BMI,
3 Lee(2018) Korea bodyfat>27% 10110 exercise:dance high | 60 | 8 3 2 Body fat N/A =
Lee & college students, male, Aerobic Weight, BMI, | TG, HDL, LDL,
14 Lee(2016) Korea bodyfat>27% 08 exercise: Treadmill midde| 60 | 12 3 36 Body fat TC, Leptin o
high | 60 | 12 3 36
. age: 20-28 years, Aerobic Weight, BMI,
15 [Ho et.al.(2017) Taiwan BMI>27kg/m? 12 112 exercise: Treadmil mdde| 60 | 12 3 36 Body fat N/A ++
low | 60 | 12 3 36
Nader college students, Aerobic _ Weight, BMI,
16 et.al.(2016) Iran female, BMI)25kg/m? 10 10 exercise: Treadmill micde 12 3 36 Body fat N/A A
Internet based
Partridge et. . age: 20-37, coaching: _ | _ .
71 alote)  [Austaliel gyuioz0-31 okg/m2 | 122 | 125 | utrition and physical 12 5| Weight N/A **
activity
Internet based
La & college students, coaching: _
8 Robert(2012) USA age:20-27 106 | 126 nutrition and physical 120 12 ! 12 BMI N/A A
activity
Internet based
Patrick college students, coaching:
19 etal.(2016) USA aged:20-37, 202 | 202 nutrition and 4h sical ~ - | 9% 5 | 480 BMI N/A ++
8l BMI:25-34-0kg/m? activityp 4

*Thesis; low=HRR<50%, HRmax 40%-50%, 1-RM 20-40% ;
1-RM)60%

middle=HRR 50-70%, HRmax 60-70%, 1-RM 40-60% ; high=HRR)>70% HRmax 70-80%,
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Fig. 3. Funnel plot of effect size
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Exprimental Coatrol Std. Mean Differemcs S1d, Mean Difference
Study of Subsgroug Mean S0 Total Mean SO Tofal Weight 0V, Random, 95% Cl I, Ramdom, 95% Cl
Chas(2008) 3074 45 10 3639 49 10 4L3% S1ASFRA.-009 _'_
Ha & Seol3011) Ira 3 14 08 z 15 50 -0092 F1.69,-0.15 I
Ho etal (2017) 2708 039 12 3064 088 12 23% -5.105 [6.81,-3.29
Ho etal (201731 30008 0081 12 3064 088 12  48% -0B0 143,023 —
Ho atal (201 72 2967 054 12 3064 088 12 4.7 =103 F1.80,-007] I
Jung, Sung & Lee(2011) 30001 105 14 306 1.6% 14 ERE 043 108,038 -
Kim{2017) arEs 12 13 3334 147 13 1o% ~416 580, -2.71] -
Kim & Bang(2011} 2384 4.73 T 2387 38T T 4.0 -0.03 -1.08, 1.03 -1
Kirm & Choil2019) 2333 1.6 10 2572 163 9 4% -1.58 [264,-0.52
K & Kim (3501 &) 2382 182 10 2514 207 ] 44% 078173, 008 ™
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Kim et al.{2004)-1 3195 1 ToarEl 138 T 4.0 0,26 079, 1.3H T
Kirm ek al(2017T) 2534 140 7 ITEY 1221 T Ak <162 168, -0.35 -
Kirn et al2017-1 2482 1.1 7 2TE2 122 T 35% -1 AT [-2.70,-0.24] Em—
La & Rober(2012) 2875 BN 106 2799 843 126 TS 0.09 01T, 0.35] T
L & Lea(2016) 239 409 0 276 9.7 :] 44% <050 [-1.44, 0.45] -
L & L (2018) 8 116 0 B3 11486 in 4.3% -1. 24 F2.21,-0.26] ]
Mader el al (2016) B2I7 183 10 3017 1.84 in 4.4% -0.99 [1.93,-0.05] =
Fark & Les(2017) 2681 .1 15 2847 234 15 5% -0.69 1.43, 0,05 =
Partridge el al(2016) T 107 125 TRE 126 123 BTR 0,24 -0.49, 0.01] -1
Fafrick el.al (2018) 286 399 202 B9 181 207 EE% -0.10 0,29, 0,10 b
Foh(2009) 327 3.43 7 36 3,68 T OLT% 1,00 214,0.14] b
Yang(2011) 2665 41 T 2765 263 9 4% 0,28 |-1.28,0.71] -
Total (95% C1) 634 651 100.0%  -0.91 [-1.24, 0.59] +
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Test for overall effect 2= 5.55 (F < 0.00001) Favours [experimental] Favours [control]

Fig. 2. Forest plot & total effects of obesity intervention among young adults

Table 2. Pooled Effect Estimate of Dependent variables

95% Confidence Interval| Asymptotic analysis Homogeneity
) Pooled effect
Dependent Variables k estimate
Lower Upper z p Qb P I-square(%)

BMI 16 -0.83 -1.19 -0.46 -4.39 .01 73.50 .01 80
Body fat 20 -0.93 -1.561 -0.35 -3.14 .01 128.39 01 85
Weight 19 -0.79 -1.12 -0.47 -4.76 <01 53.52 <01 66
TC 7 -0.54 -1.19 0.1 1.65 0.1 19.05 .01 68
TG 6 -0.76 -1.48 -0.03 2.03 0.04 17.39 .01 71
HDL 7 0.46 -0.27 1.2 1.23 0.22 24.59 <01 76
LDL 7 -0.59 -1.12 -0.06 2.18 0.03 13.01 0.04 54
Leptin 5 0.79 -0.59 217 1.12 0.26 27.05 01 85

Table 3. Pooled Effect Estimate of dependent variables by type of intervention

95% Confidence Asvmptotic analvsis Homogeneity Test for subtotal
. . Pooled effect Interval Ymp s 9 differences
Type of intervention k estimate
Lower Upper z p Qb p |-square(%) Qb p
Exercise 19 -1.23 -1.67 -0.8 5.52 .01 63.54 .01 72
Massage 1 -0.03 -1.08 1.02 0.06 0.96 N/A 23.06 .01
Internet coaching 3 -0.08 -0.26 0.09 0.96 0.33 3.29 0.19 39
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Table 4.

Subgroup analysis of exercise intervention by study characteristics

Pooled 95% Confidence Asymptotic Homogeneity Test for subtotal
Subgroups Kk effect Interval analysis differences
estimate | | ower Upper z p 0b P I-square(%) Qb P
Exercise intensity
low| 2 -2.56 -5.86 0.73 1.52 0.13 7.9 .01 87 s 056
middle| 10 -1.21 -1.75 -0.66 4.33 .01 2493 | €01 64
high| 7 -1.63 -2.53 -0.72 3.53 01 32.69 | <01 82
Exercise type
Aerobic Exercise| 9 -1.95 -2.85 -1.05 4.23 .01 46.53 <01 83 9.00 001
Resistance Exercise| 3 -0.37 -0.91 0.17 1.35 0.18 2.17 0.34
Combination Exercise| 7 -0.94 -1.3 -0.59 5.21 01 4.42 0.62
Intervention duration
<10 weeks| 3 -1.41 -2.06 -0.75 4.21 .01 0.23 0.89 0 0.19 0.66
>10 weeks| 16 -1.22 -1.73 -0.71 4.73 01 61.72 | <01 76
Time per session
{1 hour| 4 -0.61 -1.07 -0.16 2.63 01 3.44 0.33 13 5.68 0.02
21 hour| 14 -1.53 -2.12 -0.93 5.03 01 55.5 <01 77
FA 717l weEr 105 u SAY anarle S -0.79% St anAUE yERlh olHRt Ak
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