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Review of Meta-analysis Research on Exercise in South Korea
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Purpose: The purpose of this study was to evaluate the quality of meta-analysis regarding exercise using Assessment of Multiple Sys-
tematic Reviews (AMSTAR) as well as to compare effect size according to outcomes. Methods: Electronic databases including the Ko-
rean Studies Information Service System (KISS), the National Assembly Library and the DBpia, HAKJISAand RISS4U for the dates 1990
to January 2014 were searched for ‘meta-analysis’ and ‘exercise’ in the fields of medical, nursing, physical therapy and physical exercise
in Korea. AMSTAR was scored for quality assessment of the 33 articles included in the study. Data were analyzed using descriptive sta-
tistics, t-test, ANOVA and ;*-test. Results: The mean score for AMSTAR evaluations was 4.18 (SD=1.78) and about 67% were classified
at the low-quality level and 30% at the moderate-quality level. The scores of quality were statistically different by field of research, num-
ber of participants, number of databases, financial support and approval by IRB. The effect size that presented in individual studies were
different by type of exercise in the applied intervention. Conclusion: This critical appraisal of meta-analysis published in various field that
focused on exercise indicates that a guideline such as the PRISMA checklist should be strongly recommended for optimum reporting of

meta-analysis across research fields.
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[16], PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-analysis)[17], OQAQ (The Overview Quality Assessment Ques-
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Search
“Meta-analysis”, “Exercise”

218 articles

33 National assembly library
149 RISS
23 KISS
13 DBpia
>|I 115 duplicated excluded
K
103 articles
66 non meta-analysis,
unpublished, non-human,
English and non-physical
exercise excluded
37 articles
| 4 articles excluded
1 functional electrical

stimulation intervention
study

1 sensory integration
intervention study

1 Kegel exercise study

1 mirror therapy study

33 meta-analysis articles
included in review

RISS=Research information sharing service; KISS=Korean studies information service
system; DBpia=Databasepia.

Figure 1. Literature search strategy.
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Table 1. Study Characteristics of Studies Included (N=33)
Number of Field of - Number of  Number of . Study . . .

ID  Year authors  research Participants studiesindluded databases Topic design Main outcomes of interest (effect size)

1 2013 1 PE Elderly people, 29 1 Muscle strength RCT Dance (ES=1.46), aerobic exercis e
women (ES=1.07): large effect size

2 2013 1 PIE Elementary school 20 2 Physical self-concept RCT Self-concept (ES=0.50)
students

3 2013 2 N Elderly people 16 4 Endurance, flexibility RCT/Quasi  Lower limb muscle endurance (ES=1.06),
whole body endurance (ES=0.41),
upper body flexibility (ES=0.29)

4 2013 2 N People with falls 52 13 Fall RCT Physical factors: 3 months: balance
(ES=0.54), flexibility (ES=0.40), muscle
strength (ES=0.48), dally activity living
change (ES=0.71) / 6 months: balance
(ES=0.59), flexbility (ES=0.35),
daily activity living change (1.30) /
psychological factor: phobia of falls (3
month-ES=0.37; 6 month-ES=0.58)

5 2013 3 N Obese children 61 3 Obesity RCT/Quasi  Total effect size (ES=-0.23): exercise
therapy (ES=-0.31), exercise &
nutrition education (ES=-0.50)

6 2012 2 Others  Children 50 3 Effect of exercise RCT Physiologic function (ES=0.44),
physical function (ES=0.47)

7 2012 1 PE Obese children 42 4 Body fat RCT Aerobic exercise (ES=0.86), 5 times/
week (ES=0.86), 30-60min./1
session (ES=0.71), duration of 9-12
weeks (ES=0.74)

8 2012 3 PIE Elementary school 22 2 Effect of exercise RCT Effect of takwondo (ES=0.73)

students

9 2012 2 PE Elementary school 15 1 Body fat RCT MES (Mean Effect Size): aerobic
students exercise, more than 40 min.

10 2012 1 PE Children with a 31 = Physical activity RCT/Quasi  Total effect size of physical activity
developmental (ES=1.11): cognitive (ES=1.51),
disability psychomotor (ES=1.59), affective

(ES=0.94)

11 2011 2 PT Elderly people 17 2 Muscle strength RCT/Quasi  Muscle strength (ES=0.82)

12 2010 8 Others  Adults, elderly 82 1 Physical function RCT Adults (ES=0.43), elderly people
people (ES=0.52)

13 2010 2 N Adults, patients with 15 4 Blood pressure RCT Systolic pressure (z=2.89, p=.004),
hypertension diastolic pressure (z=2.78, p=.001)

14 2010 1 PT Men 46 1 Growth hormone Quasi Total effect size: athletes (ES=2.62),
nonathletes (ES=1.35)

15 2009 1 PT Patients with anky- 10 4 Physical function RCT/Quasi  Exercise effect (ES=0.55)

losing spondylitis

16 2009 3 N Middle-aged women 14 3 Bone mineral density RCT BMD (ES=0.32)

17 2009 1 PE All ages 139 1 Physical function RCT Effect size in physiologic: complex
exercise, adolescents (ES=0.93)

18 2009 1 PE Elderly people 46 1 Physiologic, physical, RCT Physiologic function (ES=0.56),
psychological physical function (ES=0.60),
function psychological function (ES=1.14)

19 2009 1 PE All ages 126 1 Physical function RCT Infants & children (ES=0.43),
adolescents (ES=0.52), adults
(ES=0.43), elderly people (ES=0.52)

20 2008 1 PE Adults, elderly 42 1 Psychological RCT Adults (ES=0.67), elderly people
people function (ES=0.47)

N=Nursing; M=Medical; PE=Physical exercise; PT=Physical therapy; Others=Education etc.; RCT=Randomized clinical trial; Quasi=Quasi experimental; BMD=Bone marrow density;
HbA1C=Clycosylated hemoglobin; HDL=High density lipoprotein; LDL=Low density lipoprotein; NREM=Non rapid eye movement; RHR=Resting heart rate; VE=Ventilation;
VO, Max=Maximal oxygen uptake.
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Table 1. Study Characteristics of Studies Included (Continued)

SYA - L235| - Mol 9 19

(N=33)

Number of Field of - Number of ~ Number of ] Study ) . .

ID Year authors  research Participants studiesinluded databases Topic design Main outcomes of interest (effect size)

21 2007 1 PE Elderly people 16 1 Body fat rate RCT/Quasi  Body fat rate (ES=0.32)

22 2007 5 M Obese population 30 1 Obesity RCT Bodly fat (ES=-0.88), TG (ES=0.80)

23 2007 1 M Elderly people 63 7 Exercise participation Correlation  No significant correlation between exercise

& completion rate participation, exercise completion, &
exercise intensity adherence (r=.002)

24 2006 2 PE Children & 68 3 Fittness RCT/Quasi  Cardiovascular endurance (ES=0.84),
adolescents balance (ES=0.88)

(<19year)
25 2006 1 PE Elderly people 37 1 Exercise participation RCT Exercise participation: duration of exercise
rate is shorter, group exercise (R*=0.71,
p<.001)

26 2005 2 N Adults, patients 11 1 Metabolism of RCT HbA1c (ES=0.55), fasting blood glucose
with type 2 glucose and lipid, (ES=0.38), VO2 max (ES=0.50),
diabetes cardiopulmonary cholesterol (ES=0.27), HDL (ES=0.11),

function LDL (ES=0.12)

27 2003 1 Others  Men (<29 28 1 Male hormone RCT/Quasi  Testosterone: athletes (ES=0.15),

nonathletes (ES=0.27)
28 2001 1 Others  Adults (<29) 29 = Growth hormone Quasi Total effect size: maximal exercise
intensity-athletes (ES=1.85), nonathletes
(ES=1.42)

29 1999 1 Others  Allages 38 1 Sleep RCT NREM 4 phase (ES=0.75), 3 phase
(ES=0.34), total sleep hours (ES=0.31)

30 1999 2 PE Men, athlete/ 17 1 Testosterone Quasi Athletes (ES=-0.90), nonathletes (ES=-
nonathletes 1.17)

31 1998 2 N Patients with 28 2 Pain, depression, RCT/Quasi  Integrated program: pain (ES=0.25),
arthritis activity disability depression (ES=0.11), activity (ES=0.16)

Exercise program: pain (ES=0.30), activity
(ES=0.60)

32 1998 3 PE All ages 75 2 Physiologic factors ~ Quasi Bodly fat (ES=-0.75), RHR (-0.85), VO

max (ES=0.67), VE (ES=1.07)

33 1995 1 PE All ages 11 3 Cognitive strategy ~ RCT/Quasi  Total cognitive strategy (ES=0.34),

(internal & external external attention strategy (ES=0.49),
attention) internal attention strategy (ES=-0.08)

N=Nursing; M=Medical; PE=Physical exercise; PT=Physical therapy; Others=Education etc.; RCT=Randomized clinical trial; Quasi=Quasi experimental; BMD=Bone marrow density;
HbA1C=Glycosylated hemoglobin; HDL=High density lipoprotein; LDL=Low density lipoprotein; NREM=Non rapid eye movement; RHR=Resting heart rate; VE=Ventilation;
VO, Max=Maximal oxygen uptake.

Table 2. Scores of Assessment of Multiple Systematic Reviews

Yes

No. ltems 0 (%) M+ SD
1 Was an ‘a priori’ design provided? 33 (100.0) 1.00+0.00
2 Was there duplicate study selection and data extraction? 7(20.6) 0.21£0.41
3 Was a comprehensive literature search performed? 14 (41.2) 0.42+£0.50
4 Was the status of publication (i.e. grey literature) used as an inclusion criterion? 18 (54.5) 0.55+0.51
5 Was a list of studies (included and excluded) provided? 0(0.0 0.00+£0.00
6 Were the characteristics of the included studies provided? 23 (69.7) 0.70+£0.47
7 Was the scientific quality of the included studies assessed and documented? 4(12.1) 0.12+0.33
8 Was the scientific quality of the included studies used appropriately in formulating conclusions? 4(12.1) 0.12+£0.33
9 Were the methods used to combine the findings of studies appropriate? 21 (63.6) 0.64+£0.49
10 Was the likelihood of publication bias assessed? 7212 0.21+£0.42
11 Was any conflict of interest stated? 7(21.2) 0.21+£0.42
Total 4.18+1.78
Level of quality Low (0-4) 2 (66.7)

Moderate (5-8) 10 (30.9)

High (9-11) 1(3.0)

www.kan.or.kr

http://dx.doi.org/10.4040/jkan.2014.44.5.459



U 25 2 tEREAS =2 2 gt 465

_|01|

A9 WL B B7H0 TRl A SHERoPE 1 Wk A4 0 Rolrt 9l
Mo =B BT 7|ES FE 2 A0 hebgrt slom) Ztastotel A A Wk A7t 1Y SskehE=516,
p=1003) % iAol mkek Aol 1 glgtom v} 4711000

3. THY =20 G ol e X F} OVl Al It S LIERAETE =875, p= 002), ek 2
83 A Holello] 28] ol wek Zol 7t gitom 47 o) g

O =B Y| QTSR] whE A B AT Table 334 2 4] R2labA A LhebgehE=3.33, p=033) = o] AE 81455

Table 3. Comparison of AMSTAR Scores by Characteristics of the Meta-analyses Included

Characteristics Categories n (%) M+ SD torF (p) Scheffé test

Year of publication 1995-1999 5(15.2) 3.00+1.00 2.13(.136)
2000-2009 14 (42.4) 4.00+1.62
2010-2013 14 (42.4) 479+1.97

Field of research Nursing® 7(21.2) 5.86+£2.19 5.16 (.003) b<a
Medical 2(6.1) 3.00+1.41
Physical exercise® 16 (48.5) 3.50+1.21
Physical therapy 3(9.1) 6.00+1.00
Others 5(15.1) 3.40+0.89

Number of authors 1 17 (61.5) 3.71+1.49 1.31(.283)
2 10(30.3) 4.60+2.07
=3 6(18.2) 4.83+1.94

Number of studies included <20 11 (33.3) 1.74+0.74 0.87 (.429)
21-49 13 (39.4) 3.77+1.30
=50 9(27.3) 411+£237

Number of total participants <499* 6(18.2) 3.00+£0.89 8.75(.002) a=b<c
500-999° 11 (33.3) 4.09+1.45
=>1,000° 6(18.2) 6.33+1.75
Unknown 10 (30.3)

Number of databases 0 2 (6.1) 4.50+0.71 3.33(.033) a<b
12 15 (45.4) 3.27+1.10
2-3 10 (30.3) 470+1.64
>4° 6(18.2) 5.50+2.59

Participants Children/adolescents 7(21.2) 4.43+1.40 0.81(.527)
Adults 9(27.9 3.67 +1.58
Elderly people 7212 4144212
Adults +elderly people 6(18.2) 517+£2.32
Al 4 (12.1) 350+1.29

Having disease of subjects Yes 9(27.9) 4.56 +1.51 0.73 (.468)
No 24 (72.7) 4.04+1.88

Language Korean only 17 (51.9) 4.00£1.27 0.89 (.455)
English only 9(27.3 4.22+2.11
Korean+English 5(15.1) 520+£2.78
Unknown 2(6.1) 3.00£0.00

Journal type SCI (E) or SSCI? 4(12.1) ONIOES2NTE) 3.35(.032) b<a
KCl accredited 21 (63.6) 4.33+£1.53
KClI candidate 4(12.1) 3.75+1.25
Others® 4(12.1) 2.25+0.50

Study design RCT 18 (54.5) 422+1.77 212 (119
Quasi 4 (12.1) 2.75+0.96
RCT+quasi 10 (30.3) 490+1.73
Correlational study 1(3.0) 2.00£0.00

Financial support Yes 9(27.3 5.33£2.06 2.45 (.020)
No 24 (72.7) 3.75+1.48

Institutional review board Yes 1(3.0) 9.00£0.00 3.10 (.004)
No 32(97.0) 4.03+1.56

Participants flow diagram Yes 5(15.1) 5.40+2.88 1.08 (.096)
No 28 (84.9) 3.96+1.48

Type of effect size d 29(87.9) 428+1.77 0.37 (.692)
r 39.1) 3.33+2.30
odds ratio 1(3.0) 4.00£0.00

SClI (E)=Science citation index expanded; SSCl=Social science citation index; KCl=Korean citation index; RCT=Randomized clinical trial; Quasi=Quasi experimental.
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Table 4. Classification of Effect Sizes by Study Characteristics N=170)
Number of ffLargg I\gfodergte ﬁSmaI_I
o . ) A effect size effect size effect size ,
Characteristics ~ Categories Variables S (=0.8) (0.2-0.7) (<0.2) (o)
n (%) n (%) n (%) n (%)
Exercise Type Aerobic 67 (39.4) 0(0.0 48 (41.0) 19 (48.7) 22.43
Anaerobic 16 (9.4) 1(7.1) 9(7.7) 6(15.4) (.0027)
Resistance 3 (1.8 1(7.1) 2(1.7) 0(0.0
Combined 37 (21.8) 7 (50.0) 27 (23.1) 3(7.7)
Non specific 47 (27.6) 5(35.8) 31(26.5) 11(28.2)
Effect Physical effect 94 (55.3) 3(21.4) (59.0) 22 (56.4) 7.35
Physiologic effect 51(30.0) 7 (50.0) 32(27.3) 12 (30.8) (118)
Psychologic effect 25(14.7) 4(28.6) 6(13.7) 5(12.8)
Participants Gender Male only 8(4.7) 2(14.3) 3(2.6) 3(7.7) 6.04
Female only 5(2.9) 0(0.0) 3(2.6) 2(5.1) (.135%)
Both 157 (92.4) 12 (85.7) 111 (94.8) 34 (87.2)
Age Children/adolescents 57 (33.5) 2(14.3) 45 (38.5) 10 (25.6) 13.61
Adults 30(17.6) 5(35.7) 17 (14.5) 8 (20.5) (.067%)
Elderly people 38 (22.4) 1(7.1) 24 (20.5) 13 (33.3)
Adults +elderly people 9(5.3 0(0.0) 8(6.9) 1(2.6)
Al 36 (21.2) 6 (42.9) 23 (19.7) 7(18.0)
Patient Yes 47 (27.6) 6 (42.9) 33(28.2) 8 (20.5) 2.63
No 123 (72.4) 8(567.1) 84 (71.8) 31(79.5) (-269)
Measurement ~ Observation 8 (69.4) 31(79.5) 77 (65.8) 10 (71.4) 2.61
Seff-reporting 52 (30.6) 8(20.5) 40 (34.2) 4 (28.6) (272)

*Fisher’s exact test.
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