F=ot B A4S K| 343 X2z, 2021 8&

Korean Soc Sch Health Vol 34 No. 2, 87-97, August 2021

p-ISSN 1225-9608 | e-ISSN 2288-9957
https://doi.org/10.15434/kssh.2021.34.2.87

AES ANOZ MAE 25 FX) T2
11X

dSX[E s2tof et ®MAXN Tl nznt HELEN:
-l

Systematic Literature Review and Meta-Analysis on the Effect of
Exercise Intervention Programs on Blood Lipids in Obese Adolescents
in Korea according to Sex

Juri Kim' - Mikyoung Lee?

!Assistant Professor, Department of Nursing, University of Kyungmin
*Assistant Professor, Department of Nursing, Paichai University

ABSTRACT

Purpose: The authors used a meta-analysis approach to investigate the effects of exercise on gender-specific
triglyceride (TG) and high-density lipoprotein cholesterol (HDL-C) in obese adolescents. Methods: This study is
a systematic review and meta-analysis study to confirm the effect of exercise intervention according to gender for
obese adolescents. PICO were obese a adolescents, exercise intervention, comparative intervention (control and
general group), TG and HDL-C. Results: The group of obese male adolescents showed a statistically significant
decrease of 51.72in TG (n=175, MD=-51.72; 95% Cl -52.44 to -51.00).There was a statistically significant increase
of 4.44 in HDL-C (n=175, MD=4.44; 95% CI 3.79 to 5.10) in the group of obese male adolescents. Conclusion:
Triglyceride and high-density lipoprotein cholesterol were analyzed to determine the effect of exercise interventions
in obese adolescents according to gender differences. The results of this study can be used as basic data for the
design of future exercise intervention studies, subjects, exercise methods, and intervention periods.
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Figure 1. Flow chart of study selection process.
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Table 1. Summary of Domestic Studies in Combined Exercise Intervention in Obese Adolescents

1st author Intervention

Control

Sex

Length of

Intervention Author's conclusion
(year) group group Age (year) program
Ko* (A) EEG (n=10) (C) Control Male 9wks 9 weeks of aerobic-resistance combined The intervention program resulted in
(2010) (B) EG (n=12) group  (A)13.00£0.66 exercise (40~60 min/day, 3 days/week) significant improvements in body
(n=12)  (B)13.33%0.07 and lifestyle education (45min/day, 1 weight, percent body fat, fat weight,
(C) 13.66%0.77 day/week), EG completed 9 weeks of lean body mass, and BMI in EEG and
aerobic-resistance combined exercise EG. however, EEG was effectively
(40~60 min/day, 3 days/week) improvement better than EG
Kim* (A) Walking (C) Control Male 12wks  Walking program on a treadmill, 4~5 The body compositions such as body
(2011) exercise group group  (A)13.2£0.51 times a week (1~5 week; at the intensity weight, body fat mass and body mass
(n=10) (n=10)  (B)13.2£0.64 of 45~60% HR max, 6~12 week; at the index (BMI) in both the combined
(B) Resistance (C) 13.5+0.48 intensity of 61~70% HR max), the exercise group and the walking
exercise group resistance exercise group performed exercise group were significantly
(n=10) weight training in 20 min (intensity; IRM  changed in positive, but the drop rate
60~70%, repetition; 10~12 rpt. Per set, 3 of the combined exercise group was
sets) larger than the walking group.
Kim* (A) Walking and  (B) Control Male 12wks  Walking exercise 60 min/day, three a In the body composition, weight, %fat,
(2013) Behavior group  (A)14.86+0.59 week body mass index (BMI), basic
Modification (n=15)  (B)14.10£0.94 metabolic rate (BMR) were significant
Program difference between the exercise group
(n=15) (EG) and the control group (CG)
Kim (A) Combined (B) Control Male 12wks  Walking and resistive exercise 3 times a The intervention program resulted in
(2008)* exercise group group  (A)12.70%0.67 week's 50~60 min significant improvements in body
(n=10) (n=10)  (B) 12.60+0.51 weight, percent body fat, BMI.
Kim (A) Exercise (B) Control Male 16 wks  Aerobic exercise at HR max 60% of Exercise training group significantly
(2012) group group  (A)15.181£0.40 exercise intensity for 30 minutes and improved weight (p <.05), BMI
(n=10) (n=10)  (B) 15.1610.61 resistance exercise consisted of IRM60%,  (p<.05), fat (p<.01), waist
frequency 10~12 Reps, 3 sets, 30 minutes  circumference (p <.05) in exercise
per week was continued to 16weeks.4 group
times a week's
Kim (A) Exercise (B) Control Male 12wks  Walking and resistive exercise 3 times a The intervention program resulted in
(2008)° group group  (A)12.70£0.67 week's significant improvements in body
(n=11) (n=11)  (B) 12.60+0.51 weight, percent body fat, BMI.
Sung* (A) Combined (B) Control Male 16 wks ~ Walking and resistive exercise 3 times a Combined exercise with garlic pill group
(2009) exercise group group  (A)15.58+0.58 week for 16 weeks with intensity of RPE  had a significantly greater decrease in
(n=7) (n=7) (B) 15.86£0.38 7~15. Each exercise was 70 minutes long ~ body fat than the control group
So (A) Exercise (B) Control Male 12 wks  Aerobic exercise at HR max 60% of The intervention program resulted in
(2014) group group  (A)17.42%0.79 exercise intensity for 40 minutes 5 times significant improvements in body
(n=15) (n=14) (B)17.46£0.52 a week's weight, percent body fat, BMI.
Shin (A) Combined (B) Control Male 12wks  The combined exercise program required  Significant decrease in the EG
(2012) exercise group group  (A)13.00£0.71 exercise 50~60 minutes per day, three compared with the CG: weight
(EG:n=9) n=9) (B) 12.78+0.83 times a wks, for 12 wks (p<.01), BMI (p <0.05), %fat (p <.05),
fat mas (p<.01)
Ha (A) Exercise (B) Control Male 12wks  Combined exercise including aerobic Weight, BMI, and body fat were
(2014) group group  (A)13.4310.54 exercise and resistance exercise for 12 significant differences between
(n=7) (n=7) (B) 13.29£0.49 weeks. 4 times a week's groups and significantly decreased
after combined exercise program.
Hwang*  (A) Combined (B) Control Male 12wks  The walking exercise group performed The body compositions such as body
(2012) exercise group group  (A)13.101+0.49 walking program on a treadmill, 4~5 weight, body fat mass and body mass
(n=7) (n=7) (B) 12.90+0.47 times a week (1~5 week; at the intensity index (BMI) in both the combined
(B) Walking (C) 13.60£0.40 of 45~60% HR max, 6~12 week; at the exercise group and the walking
exercise group intensity of 61~70% HR max), the resis- exercise group were significantly
(n=7) tance exercise group performed weight changed in positive, but the drop rate
training in 20 min (intensity; IRM 60~70%,  of the combined exercise group was
repetition; 10~12 rpt. Per set, 3 sets). larger than the walking group
Hwang (A) Exercise (B) Control Male 12 wks  Walking program on a treadmill, 4~5 times ~ Weight, BMI, and body fat were
(2016) group group a week (1~5week ; at the intensity of significant differences between
(n=11) (n=11) NR 45~60% HRmax, 6~12 week ; at the groups and significantly decreased

intensity of 61~70%HRmax), the resistance
exercise group performed weight training

in 20min (intensity; IRM 60~70%,
repetition; 10~12 rpt. Per set, 3sets)

after combined exercise program.

*Studies excluded Meta-analysis; EEG=Lifestyle education plus exercise training group; EG=Exercise training group; NR=Not reported; I=Intervention; HR=Heart rate.
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Table 1. Summary of Domestic Studies in Combined Exercise Intervention in Obese Adolescents (Continued)

1st author Intervention

Control

Sex

Length of

Intervention Author's conclusion
(year) group group Age (year)  program
Lee* (A) Plyometric  (B) Control Male 12wks  Plyometric exercise group 3 times per The difference of the body weight, BMI,
(2018) exercise group  (A)14.7716.00 wek for 12 weeks and LBM were not significant
group (n=10)  (B) 14.80%6.00
(n=10)
Shin* (A) Exercise (B) Control Male 12 wks  Walking and band exercise were Positive effect on obesity indices such as
(2019) group group  (A)15.00£0.76 performed for 5 times, 50 minutes per weight, body fat, BMI, waist
(n=10) (n=10)  (B)14.56%0.73 week for a total of 12 weeks circumference, and obesity related factors
such as energy substrate and insulin
resistance.
Choi (A) Exercise (B) Control Female 12wks Combined exercise program Combined exercise was effective in
(2017) group group  (A)14.90£0.57 (40~70%HRR, 3 times per week, 70 improving blood lipids and leptin in
(n=10) (n=10)  (B)14.80+0.42 mins). 3 times per week female obese middle school student.
Kim (A) Exercise (B) Control Female 12 wks  Participated in 30~60 minutes of There were significant differences in TG
(2005) group group  (A)14.00£0.50 walking exercise training with 55 to (F=5.34, p=.30), body weight (F=21.99,
(n=14) (n=13)  (B)13.80£0.30 75% of a maximal heart rate six daysa ~ p<.001), fat mass (F=19.17, p <.001), and
week % body fat (F=17.93, p <.001) between
the experimental and control group after
the intervention
Kim (A) Exercise (B) Control Female 12 wks  Walking programs 60 min. 3 times per ~ The intervention program resulted in no
(2007)° group group (A)14.5£5.22 week significant improvements in body
(n=12) (n=12) (B) 14.5+5.54 weight, percent body fat, BMI.
Kim (A) Exercise (B) Control Female 12 wks  Bench step exercise group 60 min. 3 The triglyceride and free fatty acid in the
(2007)" group group  (A)18.8410.38 times per week Bench step exercise group had
(n=13) (n=13)  (B) 18.76+0.44 significantly decreased and total
cholesterol and triglyceride in the
Control group had significantly
increased
Kim (A) Exercise (B) Control Female 12wks A music jump rope of 50~80%THR was  Decreased TC, TG, and LDL-C, and
(2015) group group  (A)15.17£0.83 conducted for 60 minutes per day, improved the secretion of GH and IGF-1
(n=12) (n=12)  (B) 15.25%0.75 three times per week hormones in obese middle school girls.
It suggests that the music jump rope is
effective to improve physical problems
caused by obesity
Oh (A) Exercise (B) Control Female 12 wks A music jump rope of 50~80%THR was  Decreased TC, TG, and LDL-C in obese
(2008) group (n=7) group  (A)14.57£0.53 conducted for 60 minutes per day, middle school girls. It suggests that the
(n=7) (B) 14.29£0.49 three times per week music jump rope is effective to improve
physical problems caused by obesity
Park (A) Exercise (B) Control Female 12 wks  Circuit type that combines weight TG and waist circumference were
(2009)° group group  (A)13.721+0.44 training and music skipping 3 times a significantly decreased and HDL-C was
(n=19) (n=13)  (B) 14.00£0.59 week (Mon, Thursday, Friday) for 12 significantly increased after 12 weeks in
weeks Conducted using after-school the exercise group.
classes
Park (A) Exercise (B) Control Female 12 wks ~ Weight train exercise and the yoga. Decreased TC, TG, and LDL-C and
(2007) group group  (A)13.50%0.80 Three times per week HDL-C was significantly increased after
(n=10) (n=10)  (B)13.30+0.30 12 weeks in the exercise group. In obese
middle school girls
Park (A) Aerobic (B) Control Female 12wks  Walking exercise (30~60 min/day, Had significantly greater improvements
(2009)° exercise group  (A)15.17£0.83 65~75% HR max, 6 days/week) in waist circumference, triglycerides,
group (n=12)  (B) 15.25%0.75 blood glucose and systolic blood
(n=7) pressure than the control group, while
there were no significant difference in
HDL cholesterol.
Park (A) exercise (B) Control Female 12 wks  Exercise treatment such as walk, circuit  Positive improvement to HDL-C, TG,
(2013) group group  (A)12.55%0.54 training, stretching, badminton, home CRP and it also made a positive
(n=20) (n=18)  (B) 12.67%0.42 program has been executed 3~5timesa  progress in cardiovascular disease risk

week for 12 weeks with 50~64 % HRR or

RPE 13~15

factors with no loss of %fat.

*Studies excluded Meta-analysis; NR=Not reported I=Intervention; HR=Heart rate.
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Experimental Control Mean Difference Mean Difference

r r Mean D Total Mean D Total Weigh 1V, Fixed. 95% CI 1V, Fixed, 95% CI
2.2.1 Male
Ha 2014 95.63 40.99 7 1283 491 7 00% -32.67[-80.05, 14.71] [
HWANG 2016 133.54 5568 11 136 81.24 11 0.0% -2.46 [-60.66, 55.74]
kim 2008 a 1105 5584 10 1218 3386 10 0.0% -11.30[-51.78,29.18] _
Kim 2008 b 1139 569 11 1224 322 11 0.0% -8.50[-47.14,30.14] - |
Kim 2012 14587 096 10 19767 066 10 96.8% -51.80[-52.52,-51.08] .
Kim 2013 1223 378 15 1427 279 15 0.1% -20.40[-44.18,3.38] - T
Shin 2012 11022 57.98 9 124.33 26.57 9 0.0% -14.11[-55.78, 27.56] - 1
So02014 136.62 32.68 15 189.54 2861 14  0.1% -52.92[-75.24,-30.60] -
Subtotal (95% Cl) 88 87 97.1% -51.72[-52.44, -51.00] |

Heterogeneity: Chi? = 21.87, df = 7 (P = 0.003); I* = 68%
Test for overall effect: Z = 140.63 (P < 0.00001)

2.2.2 Female

Choi 2017 1009 3566 10 134 4948 10 0.0% -33.10[-70.90, 4.70] - T

Kim 2005 9421 2887 14 8323 2714 13  0.1% 10.98[-10.15,32.11] -
kim 2007a 115 1393 12 1113 416 12 0.0%  3.70[-78.55,85.95]

Kim 2007b 95.61 11.24 13 10223 1274 13 0.6% -6.62 [-15.86, 2.62] T
Kim2015 9319 834 12 11926 765 12 12% -26.07[-32.47,-19.67] -

Oh 2008 77.57 1523 7 7157 2748 7 01%  6.00[-17.27,29.27] I
Park 2007 1052 1175 10 117 1134 10 0.5% -11.80[-21.92,-1.68] _'_

Park 2009 a 67 2523 19 7838 2396 13 02% -11.38[-28.65, 5.89] -

Park 2009 b 86.5 382 15 1236 315 19 0.1% -37.10[-61.07,-13.13]

Park 2013 11464 6565 20 105 3474 18 0.0%  9.64[-23.31,42.59] DU
Subtotal (95% Cl) 132 127 2.9% -16.00 [-20.20, -11.81] ]

Heterogeneity: Chi? = 30.41, df = 9 (P = 0.0004); I = 70%
Test for overall effect: Z = 7.48 (P < 0.00001)

Total (95% Cl) 220 214 100.0% -50.70 [-51.41, -49.99] |
\

Heterogeneity: Chi? = 322.75, df = 17 (P < 0.00001); I* = 95% f f
Test for overall effect: Z = 139.86 (P < 0.00001)

k +
-100 -50 0 50
) . Favours [experimental] Favours [control]

Tact far ettharninin diffarancac: Chi2 = 270 AR df =1 (P < N NNNN1\ 12 = QQ RO

Figure 3-1. Forest plot of exercise intervention on the TG of obese adolescents.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
2.7.1 male
Ha 2014 55.36 20.46 7 67.31 13.54 7 0.1% -11.95[-30.13, 6.23]
HWANG 2016 449 847 11 4554 975 11 06% -0.64[-8.27,6.99]
kim 2008 a 443 745 10 465 1028 10 0.6% -2.20[-10.07,5.67] - 1
Kim 2008 b 436 76 11 453 102 11 06% -1.70[-9.22,5.82] 1T =
Kim 2012 4787 069 10 4313 087 10 74.6% 4.74[4.05, 5.43] [ |
Kim 2013 463 56 15 437 55 15 22% 2.60[-1.37,6.57] T
Shin 2012 4222 529 9 4489 69 9 11% -267[8.35,3.01] -
S0 2014 4915 5.1 15 4385 467 14 28% 5.30[1.74, 8.86] -
Subtotal (95% Cl) 88 87 82.6% 4.44[3.79, 5.10] +

Heterogeneity: Chiz=17.92, df =7 (P = 0.01); = 61%
Test for overall effect: Z = 13.32 (P < 0.00001)

2.7.2 Female

Choi 2017 52 7.01 10 449 956 10 0.7% 7.10[-0.25, 14.45] T
Kim 2005 4385 853 14 4651 742 13 1.0% -2.66[-8.68,3.36] -1

kim 2007a 558 128 12 525 84 12 05% 3.30[-5.36,11.96] I D
Kim 2007b 5485 848 13 5812 734 13  1.0% -3.27[9.37,2.83] -1
Kim2015 5711 239 12 5361 271 12 85% 3.50 [1.46, 5.54] -

Oh 2008 54.57 10.95 7 5429 6.37 7 04% 0.28[-9.10, 9.66] -1
Park 2007 534 518 10 458 442 10 2.0% 7.60[3.38,11.82] -
Park 2009 a 56.57 787 19 5483 678 13 1.4% 1.74[-3.37, 6.85] T
Park 2009 b 437 69 15 429 67 19 17% 0.80[-3.81, 5.41] 1

Park 2013 504 1416 20 5086 1386 18 04%  -0.46[9.38, 8.46] - 1.
Subtotal (95% CI) 132 127 17.4% 2.81[1.38, 4.24] L)

Heterogeneity: Chi2 = 15.39, df = 9 (P = 0.08); I2=42%
Test for overall effect: Z = 3.86 (P = 0.0001)

Total (95% CI) 220 214 100.0% 4.16 [3.57, 4.76] +

=
'y

-20 -10 0 10 20
Favours [experimental] Favours [control]

Heterogeneity: Chi? = 37.48, df = 17 (P = 0.003); I? = 55%
Test for overall effect: Z = 13.72 (P < 0.00001)
Tact far ettharaun diffarancae: Chi2 = 4 17 df =1 (D = N NA\ 12 = 7R NOL

Figure 3-2. Forest plot of exercise intervention on the HDL of obese adolescents.

Figure 3. Forest plot of the effects of exercise intervention in obese adolescents.
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