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Focusing on Uninterrupted Road

Hotg -z el gty
* FAA AT EATY R ASATEE BATYY
o FAA . FRAEATY ERAFATER A7
wiok FA ) ol wEA| 28 E3t ag
wexs AR} AFWEATY EERFATEE LAY
H * H Exd dkk H £
Harim Jeong™ - Minkyoung Cho™ - llsoo Yun™" - Sangmin Park

* Dept. of Mobility Transformation, Korea Transport Institute
** Dept. of Road Transport Research, Korea Transport Institute
**% Dept. of Road Transportation System Eng., Ajou University

¥ Corresponding author : Sangmin Park, psm@koti.re.kr

Vol. 22 No.6(2023)
December, 2023
pp.77~91

pISSN 1738-0774

eISSN 2384-1729
https://doi.org/10.12815/kits.
2023.22.6.77

Received 10 October 2023
Revised 24 October 2023
Accepted 29 October 2023

(© 2023. The Korea Institute of
Intelligent Transport Systems. All

rights reserved.

oF
o

A2 FUslold AEFBAEA] B85S 9T AToNe] B AW Fo|H, A%F
w2l 23 0l A4 AABAES Feo] =4 2 37k slow . ol o
F U9 Aol ALFARTA ARHFEMPR T2 B4 LEF AFEo] 2
A or, 2 AFEE AR Aol A7 Al K Az e AL ol

0]

ol B ATNAE e AT ARES AFHOE A T AEE e ek
4 e olgstel &R w2olA AeFAAEA) EANERY JFE B34 3

k. BHAT, BAE 75% ol 4RE FHB EAA7N7 BALOE foird 2o e
on, AeFUAEA TA7) G55 22 £ L BelE WA 48R EAE 2E
g Ydo] oY o o,

[S]

Ao ; g

AEFYAER, DEF, VLY, TALENE, oI5

ABSTRACT

Recently, there has been a worldwide increase in research and development on automated vehicles
for commercialization. It is expected that the use of level 3 autonomous vehicles on continuous-flow
roads will be introduced and will increase. Consequently, various studies have been conducted to
investigate the impact of mixed traffic flow with automated vehicles based on the market penetration
rate (MPR). However, these studies have been conducted independently, and the results have shown
different trends. Therefore, this study attempted a quantitative analysis of the impact of automated
vehicles on mixed traffic flow on uninterrupted roads through a meta-analysis. The results showed
that the effect size estimated from an MPR of 75% or higher was statistically significant.
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AL 2040970 BE ApEFo] vlar A AHE S| (SAE) HW2 o)) A&F
&) 71~— 23 o7 o Z8kal QIth(Lux Research, 2021). H3H 20403704 @3 24853 A 2Elo] 2}
SaF AR & RES (AT AR o=3al 9 tH(Lux Research, 2021). UM E o]ol] th-3-317] 8l
A-EFH B0l Qe AR BxEo] ALF3Y SAE HE 4 7|& MRS ZH o7 AT s RN
ARgle] A= F 57} R&DE H1E38] Mt e FAlolH, 333 Rigte] A&H o2 A&F3 V&
< AEsta ok Aty FulelAE eld3el slgshs FE ASFPATAY 1&E2e e d4EF =
2ol|A 9] AR FA 9} HAE PHT|EC] AA HEE AAEY A&EF S2AAY A&FWPAEA EY
F3o] Z71E A2 AHETHKo et al, 2021).
A-&FYAF 2] A A f-&(market penetration rate, MPR)©] % Z713}
27} EA 3] Fa5t= 8w B4 3K mixed traffic situation)©] LAY, &8t w 2]
9 A 295 f8l AEFAAEA] MPRO| ME wFFo FFS w4 skE Zlo] Fasit
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2 AFAel B0l s MR (mew-analysis) & o] 85}] ALFAREFA] MPRo] LEFo) WA=
GFe SANOE SEF0A ST EW, A48TV MPRO] LEFO A= FFE SwoE
ALFYAEA A7) AEF ERlAe] LELY PHL AN 9T AL AASIA BTk

A&FYAF2E TA 79 THUFAFS B4 3l
20153 ~ 202 37kA| 2 AAsl, A-&F 7]&2 BAZ Q] )
A2 V&EEE 2L A&F T2 B A7H8 A3}
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2 EATE Fmined e fow)el 45 ] GE SR, 01 Holelsite] o] S sor)
ek w3, WA AL Jbsd doll 5% 8 B 5e ARE A4S 8 5y 44 2 %
B R0 AE, EAD) Y 5L WD AULAE AU, AL BE B BF ATIAZ

EE3HTE AA AR AFHA LS <Fig 1>3% 2

Research Plan Literature Review Data Collection &

7 7 is & R
Proprotassing Meta-analysis & Results
. o . = Topic Selection = Quantifying Heterogeneity Concgj >
= Establishing Research Purpose * Reviewing Meta—analysis Data Collecti Selection Statistical Model
* Data Collection = *Selection Statistical Model
= Establishing Research Scopes =% *Reviewing Related Research |~ . L o Future Research
o . = Data Preprocessing = Reviewing Publication Bias
= Establishing Research Methodology * Defining Research Gap ) L .
= Data Coding = Estimating Pooled Effect Size

<Fig. 1> Procedure of the research
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1. HEEN

1) 72
W EHEA (Meta-analysis) 0| & & o] 4e] 7P AFEo] AT AAEe TH 2o FAHAE TF
SAAA 4 WHoR 9%, wE EoF T v ATHKang, 2015). HIEHE
E T A8 ¢
= A7 o] K(Cho, 2020). THEF
T oo, 7 AT-Eo] AT AHE
Aol opd HyAoln FAQl A3
F8O F7F Skt A AFE0
7FA 3L A THWolf, 1986; Pillemar and
3 Foha A, U FAE

T o= ™ol Ath(Jin, 2015).
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Lee et al.(2022)& F& AEFPA2E ] HAA S AAst= F83 849 Alojd d8Ktake-over) &8
Az B 2lE EF57] f8l mlEHEA S TSI oE H8 SAE 7I& AEFd ¥ 2 o] Al
offd A AT 340& FHsA AES F 12709 ¥ 80E& Gty BAZEA, 3 Hort oAlH
= 2719 8218 AYS F 10719 8dol s B &3 FAHAE AAGstPon, olF 57] 820 TAA
o2 fFoud Aow FAHUT

Kim et al.2022)= 3= #{F &% 245 9otshr] 98 WEREA S o] &3ty a3 #HF
aRE AT HEHEA S A Fle] T Aot BHE AFE T 750 TR, o] F
T 1708 AFE HEHEA o] 83ttt FHE ATE "o R 87 AF, A8 AvEE #HTYY
a9 74 gR1og AAsGon, stEA #RFY AR FAS 8 SAHHIE 2E:5E AT

gelz A gatel BASGAG. BHAT B THFY SU 139399 §7 27k 387670 HF A,
8.13%°) AR Mg P4 L Uehbs Zlos BAHA,

Yun et al.2016)> x| Heks) 9 Qlxe} AF3lE 53 AEFY wFAI2H =Y BHE HEEY
< B3 AMRIA ST A AFY AF A AF nF AN AFAHI|N A ALXA
(cooperative adaptive cruise control, CACC)°ll &3+ ATE0] 2 3 e} CACC A28} FHF3 7]
=9 BE B4 HHOoF IAIALE wFF EE&E HUE & e £99 3 #™ A=
Ao it w4 BRAVE Bl EAHstnA st o] 7 ARE TEHTE JHAE
A T A7AH o1e BA toE Stk B4 23 cACC 2 7T Vles A
A8 AEol 47 24%, 23% T8k ALZ et
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2. AEFHXSA =17 BN B

71E A&FYAF2 EF 0543 (mixed traffic flow)olA nFEFol v X+ Fako] 3 A7 ES &35}
At Ko et al.2021)2 A&H =2 YEIEEE BRIIC ~ FAIC T P—% oz AEFYPAE
MPR ®#3}7} wF 7ol A 2 =
FZ 289 intelligent driver modelIDM)< ©|-83l] A-&FY 52 MPRo| W2 ol5Ad 2 AdHFE &
A8ttt ol 54 A AEFHAEA AHTEO] BT E FHJAAT, A A A-EFY
AE2t EAVGEAAE 1EF7E BREEAE As Felstdnh

Mesionis et al.(2020)> WA A R E S o] &ato] AE&FPAFAFe] EAGFA wFFol vlA=
AT 24 (X2 olgAol #d AxEQA FFIANTL, AAANTL, HAN7IATL, SE9F S &
gk A3 CO,, NOx, PM, VOC HlEZS A-&FP A2 MPRO we} £48t0t. £4 23, A&7}
EAFe] MPRo] o} A& o)A A AHE 77:"5 ZAoE Yeiygton, 44 Yelle A E<
CO= HU 13% 74asta, NOxe AW 3% aste A= F4FANH

Stogios et al.(2019) A& A5 212] T3 Y <} E%/‘J o] w7 7k2ol HXE FEFE B3 B4
S Y3l vA R FEAEY ol 2¥<Q VISSIMI Wiedemann model2] w7} <= (parameter) S W74 3} AFE-3151 &
H, A&F P52k STt we, o] A B HiZ|I7bA v Sl S A E3E UElE AR BAE T

TS A-EFY A2k e o BHS Y AEFHAFAIE F B FA 2 (aggressive) TFHFEHE 7HE

S W77k vlEe] AU 26274 AT g e AR EAEHATE A% cautious) FHHFEE 7HH
?‘]' FPAFAE AFFA dFEFE 71E F Jon, wWEFo] 35% FUIEIE ALE EAFU

Park et al.(2015)= 1} T TYol 2 wEF MIE EASET B4 (X2 A FE(level
of service, LOS)®] MPR Wis}ol| W& AIMHFEE, 3319 gsto] EAskth 24 A,
LOS BE 7|22 A&FPA52te] MPRO| oA S ARMH TSR B SR AEET 76k 2o =

BAHYY WEE 7hass Aoz BAHT)

Van der Werf et al.(2002)«= & EE0A] Adaptive Cruise Control(ACC) A28l MPRO W& 5870l
2 FFS ZHIFER 7|9 AlEE ]S o] &3ste] E483th 4] 23, ACC A2~ MPRO] 40%
A EEatr] ol aEFol vAe @] rlH|stAY, ES A GBS 71H F e HoE B4

=t

S

3. 17| AlAHY

TuZ3} o] AEFHAFAS] MPRY| WE dEF A5 Fol v)X
Aol Ha glo, M AFEolA AMEste WHED Aol Aol

A8 TE= Aol sty =3 tREe] AdFELS vA 2 FAIEE ©]H(microscopic
traffic simulation)®} A}-&FYPAHExte] FYPe) 2P L A8l BYshe oz e on, Agshs A
Edolde TF % ALFIAFaY FRAH RS TEA ARSI e Ao YERth mEii H
JAA M ATEe ARE she] Agz Fdste AAAQ B4 HHES o] 835ty B4t Flo] F
3t} mEhA] 2 AT E ol M AFEo] AAS AAES TR 8o FAXNZ FH3=
SAAQ F4 Sl wEHEA S o] &dte] A&FHAFAe] MPRO] PA& Y-S FHHOE EAta
A A8k A} gt
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HELZAMS ol88 AE2FYXNESA EMuSF & TAof sk oAy

1. e

B ATANE ALFAATA] MPR) TE WEHEH S £03H7] 93 <Fig. 29 2 PHEe] vt
A7E wASAT B4 PEEL A dole £3, dole AAe, WA oojE & WA T
A PEES thae, AAA vEEA e J1x Hold 44, /a4 4%, BARY 43, 23 Wl A,

T aH=7] FA49 57HA AR AR FEE

Data Collection Data Prepressing
Research Topic & Key word Data Collection Data selection by Data coding
Selection (Google scholar, RISS) suitability (Image J)
|
v

Meta—analysis

1. Prepare Basic Data Table =~ —» 2. Quantifying Heterogeneity — 3. Selecting Statistical Model

. Eo R R - . Q-df = Fixed effect model
séiigon . s 2 2 —
sy ‘ e | = [n:: = | & Higgin’s I? Statistics I Q x 100 » Random effect model
*f;j_; 1 s | ww | aw | s | we | we ; |
N T T Rl Eal B Rl B 4. Reviewing Publication Bias 5. Estimating Pooled Effect Size
il s s ] [m|w
sl s e | | s | e |  Egger's Regression Test o Ef#g::gg(g&%?d Standardized Mean

<Fig. 2> The Methodology for meta—analysis

WEHEAS A &S vk} o] o AE AU AANE A & 9TV E T TAHYI B4
g 5945 F4317] Agt TAY 2¥o] AMEFHI o] 82 TAHFEH T (fixed effect

T,
i)
9
&
=3
i)
>
ol

2 (random effect model) .= TEF T}

IAERRYY A NE AFES] AHPT 2L EPGS il dolFtes e VMo E sk
Zgolth(in, 2015). WA JE AFE] AAS ET7]9 Aole FEFEF AR St A=
o2 Hr}(Lee, 2008). AHEHLEHE E%d 204 RS B3 45 F dv a3V i &4
e 7S Hte g S Sé AT Aow HHF BT Y
ATEEREH FAE FEH HloE % Utk webA ZF AT BRI A BEEE Aol AE A
T W9 W5 (within-study variation)Z} 7 It -5 (between-study variation)©] 374 EZ3HH Z o= 7P gith
(Lee, 2008; Yun et al., 2016). WFeF A a3 n gy Aldavnge] Ayt SYsittd EA X OE F9o3t o]
Aol EAEA e 2R E 4 QlTh(Lee, 2008). WetA £ dAFdA e o]AA AAES Tl AAT A
2YS AAsATH

o714 ©] A A (heterogeneity) | 7N'E ATFEL IO Z Q3] A7 AolE L) o] AAE 9
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dEHEAS 083 NBFYRSA ENDER Y et
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e
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HT

& WHolE Q BAIFHQ statistic)S 0183+ 7HolAlF A Higgins's I° BA%F o] Utk o] & & AT
AE o] BN HEE A3}E Higgins's I SAFS o] &3t o] A4S HA3A T} Higgins's I A F&
AT, W] o ol TS WA BE 5] o] AFY Foll g3 HAT 5 e FFS A
3ha17 3H9THLee, 2008). EFF <Equation 1>2 F3 42T 5 glom, 45H ghol 75% o4 A% ol
o] & ZAo= 34 4 QIrhHiggins and Thompson, 2002; Shin, 2015).

where, Q = Y statistics
df = the degree of freedom of y* statistics

3. &137|

B HA7](Effect size)y= WEHEA A LT FAE 7HAL FRE oA AFE] AHE e 3 %ﬁ‘r
| e g FEsr] sl AHgste AxelH, a3A7]E F&l BludtE e Y Atel zpolvt AuA
A 4 JTHMcGraw and Wong, 1992; Yun et al., 2016; Jin, 2015; Oh et al., 2017).

234715 vehlle BAole o8 7HA7} itk dEA 02 F o Hat ko] Aol & ALteE B
ZHmean difference, MD)$} ¥38}F % F}(standardized mean difference, SMD)<} T+ 7t 7
Pearson F8AF, F A 1 TAE A A FEZ THS 54H)(0dd ratio OR), 3413
5ol 2th(Kang, 2015; Yun et al., 2016).

B AFoM e A&FPAsa A4 T wet wEFe ¥IE AR uz &9 UJrEW AE &4

mlo
ot

ot
=
=)
wn
=
=
=
o
N

Zpgro] EAste 247 AE&FPA-FAE EAE 24 sty nEE, £5 7 HIE & AUe
EFsd HFE AHESH9 21, <Equation 2> 2 <Equation 3>& F3) 4&EE &+ O‘E]-(Kang, 2015)
o \/(nE1)S§+(nC1)Sg 0
B nf4+nf—2 )

where, n” = number o f experimental group samples
n% = number of control group samples
ST = standard deviation o f experimental group

S = standard deviation of control group

where, d = standardized mean difference
XP = sample mean of experimental group

XY = sample mean of control group
S = pooled sample standard deviation
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dEREA 2 083 NBFYRER ENDEF F ot 17

Aof

HT
=

FARAE AES Aot NE ATE Tt AAHAA AEdeld HE R 3, AR 7o 22 FE
77F FL Ag FEY S E UTE A7 vE) AH0t i3T50 YElE 7ol th(Lee, 2008). W
A B AFeAs ME AF U9 ¥ 5(within-study variation)¥} 7 7+ ¥ -5 (between-study variation)S 3L

where, 0 = pooled effect size
0, = effect size of study k
w,t = random effects weight
5% = wvariance of each effect size

7 = variance of distribution of true effect sizes

=% 9| (Publication bias)= MIEHEA] Aol FHete S AREEE, BilA 5)9 49 FAHCE fon|
3 AAE B ATe] T¥A F2 5ol vlE| Eo| 4 AIFES gt o) g AT &8sty WEREY
< 7YY AS 2 A A 4 52 A4 FAEE 4589 A =52 T dhKang, 2015). £ ATlA
T olgg S dWslr] Yt 23 HYE AR A% BAA R Egger's testE AHS3IATH

Egger’s test= =% H AAQS 3l guty oz o] ALHIT = WHo|th(Kang, 2015; Kim et al,

2020, Lee et al., 2022; Kim et al,, 2022). ©] W& 7|HA 02 gvt=a7|sh B2 93 7holl AaaAs ks
718 M S AAR SYNTRE a7, FENTE =4 T IARF S o] &3} weF 4
A7} gl I ARYEE dHES AU A4 e E FstA 2 ZAo= o] =g ML 00] & Zlolth
WA Egger's tests yd®Ho| 03} F2]3HA 5 o2 & 4 ol HH9
fFel8HE0] 005 ©J3kl A5 3 WeE 4T 5 Ath(Kang, 2015).

v
i
N
i

1. ASFHANSA EX =2 o3 A

ALY TA SEo] W2 Ggol tste] MERAL S s BA FEEE BAE A)E
of +9F AT BY ARE FHAAT B ARE FHN] 93 A MIE 20159 o] F2 HAsHol
tha HAd AAE AT Ashe BEAA Guth B ATE AR E2E T WR 4489,
ol % Wl A ATE s Sla) T2 8474 google scholar)' T} 314 T A W] 2

|
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olg

=

st A g5

AXS AL

(research information sharing service, RISS)’E AM&stAth A4 7|9 A&+

=3 (autonomous driving)’,

2}

=8 A5 ZHautonomous vehicle, self-driving vehicle, automated vehicle)’, ‘A] &2 ©] A (simulation)’, ‘&4 2l FF

(mlxed traffic flow)’ 5= ARSSFATH

oA ek WS Fa) 92719 B

=

Tol AHA o B8 5 At FA

]
STHST—
I AS

%

:I.L
:_cxﬂ S0 we & AAE

s}w. A
T2 ooz gt & 47 v
of %ol i@ gol Wasich mxw
wel fAR ATFE
ANE At aeze] Fez Holg)
o zro
4% BHo| Bito] He Yol Ay

ol MY 712 A e

T =32
EFUAE 2

Edo| 3 /8= <Table 1>3 2o Add EHELS OIFE vAx
o, o] A YeEl 7] 93 G332 S (measure of effectiveness, MOE)Z 3534
I e AR Ueyth b kA &dke] AHS A=

change rate), crash potential 5 AT-E°] A&t A %7}

<Table 1> Qverview of related studies

< Agstan. A7 AlSe R

< 7Y F A9 A7E Wes EUR
ATE Hde=
TEH 0% o1l AEFAAF] =i *%—94 Z‘ﬂ
AAE AEFdAsA A

AR

% #3

AEg

ol meh £

0} O

27k A A=A

ool S v
slol A g ARHow & %
F%87] 98 Aurlure] Tex o ojmx) A3

J =)

g

78

ATE o=

A9 Aol M Ejﬂrffj]

\251__\_

B2 giadell A AQste] F 147]2 EAS

179]

S A

E7< ‘Image I'E
skt

SAEY S

[s)

g3l wak 278
e A Tz 3 A
N L

SA=:]

Lt

g3l on, £

Zgate] FRPHC
4% (averge speed)S ARE-3}
H F74 AL (hard braking rate), X}Z%7dE(lane

-
TE

97 gk 7oz ehdeh

MOEs
No Author(Year) Tools MPR range —
Mobility Safety

. . | hard braking rate, lane

1 K 1.(2021 Vi ~1 1 1
o et al.2021) issim 0~100, 10 step average speed, average travel time change rate
2 Aria et al.(2016) Vissim 0, 100 average speed, average density, -
average travel time

3 Postigo et al.(2021) Vissim 0~100, 20 step throughput, average delay -
4 Stogios et al.(2019) Vissim |0, 10, 30, 50, 70, 90, 100 average speed -

. average speed, .
5 Jo et al.(2022) Vissim 0, 50, 100 throughput crash potential

. 5 average speed, density,
6 Kang et al.(2019) Vissim 0~100, 25 step throughput, queue length,
7 Park et al.(2015) NetLogo 0~100, 25 step average speed, density, flow rate -
8 | Mesionis et al(2020) | Aimsun 0, 20, 50, 100 | 2verage speed, tofal travel dme, -

delay, average queue, throughput
9 | Pemmaki et al(2018) | Aimsun 0, 20, 50, 100 total time spen((TTS),
TTS Improvement
10 Sukennik et al.(2018) Vissim 0~100, 10 step capacity
84 PARATSYUR|=ETN| 223, M6=2(2023H 128)



<Table Continue> Overview of related studies

MOEs
No Author(Year) Tools MPR range -
Mobility Safety

11 Shladover et al.(2012) Aimsun 0~100, 20 step lane capacity -

12 Papadoulis et al.(2019) Vissim 0, 25, 50, 75, 100 average travel time -

13 Zhong et al.(2020) Vissim 0, 10, 20, 30, 40 throughput, VMT/VHT lane change frequency

2, 10, 15, 20, 30, 40, 50, . .
14 Calvert et al.(2017) JAVA 60, 70, 80, 90, 100 travel time, capacity -
Ogo= OW e ﬂ?—o] 1‘% T‘:— AREH A +F H9E LHst 84 20E 23 <Table
| 42 A ATEo] 5T BEEVS

| ZF(average travel time), %5%53 A7 }(total
travel time) 52| 7|8} AXEL 7Htﬂ oq:rL—Ol A-8-&F X]L«l TR 97t FYEHA gdon, SHitel] Bt
HHEEo] FTH3IA ol E4o] olf & ZoE ATt A FF] A 25% V5L 25%©1%% 50% ] 7E
50%°17 75% 715, 75%°17 100% 715, 100%2] 57/) 1Fo2 FRste] 247 0% A3} vw st

<Table 2> Conditions of experiment

No Selected MOE control condition experimental condition

1 less than 25%

2 more than 25% less than 50%
3 average speed 0%(Human Driving Vehicle only) more than 50% less than 75%
4 more than 75% less than 100%
5 100%

2. 71= HOIH 7=

B Aol - oA el w o] HF5 34 S (average speed)oll TIste] &34=27|15 HAHSAL 34,
o8 57a7] AE B 5 253k W AE ARSI teA] e 239 AFEl AXE AAE
ggate] WEREA S TPt Ae FEHE V)& dolHE F53ATh 7% vlolHe A¥T tE
of i3t BAFAEE, T 7, RFUAE AT AIEE <Table 3>9] A&} o] Helatqith

<Table 3> Example of basic data table

. Experimental group Control group
Subject group

Study e number of standard number of standard
(within-study) mean .. mean st

sample deviation sample deviation
Ko et al.(2021) 1 5 94.537 0.099 5 94.482 0.119
Ko et al.(2021) 2 5 94.537 0.099 5 94.515 0.095
Aria et al.(2016) 1 5 85.41 0.9 5 88.94 0.27
Aria et al.(2016) 2 5 82.42 241 5 89.41 0.5
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HEIZA S 0| EF A2FYXNSA EMLEF ST =40 e A7

M 3L vk} o] N g E3ATE shuel T BV 29937] feiM = AE AT
2 Qe A71= 2pel]l o)Al tidt Aol Hasin, o] Aol wel A7} FAREY S st
o8 S B AFellAe $A @S oldA A4 W F Q AT Higgin's I 5AFS 28315t
5701¢] 25 HE Higgin's I’ 5AFS 41&3 AHE <Table 4>9F 2tk oA #A Ax} 2E &4 3 150l
A Q TAIZFS] FoI3ka Higgin's I §AZC] 75% o= ojdAe] uj¢- & A o2 vhehgth o] 24
A7 Ao wet & A7) meHEA ol A3 TA Y o2 HFEI Y (random effect model) A1 3FATH

e

Ll

<Table 4> Result of heterogeneity test

. Heterogeneity
No classification
Higgins’ I df. p-value of Q statistics

1 0% vs less than 25% 95.1% 3 <0.0001
2 0% vs more than 25% less than 50% 99.8% 22 <0.0001
3 0% vs more than 50% less than 75% 99.9% 26 <0.0001
4 0% vs more than 75% less than 100% 99.9% 22 <0.0001
5 0% vs 100% 99.9% 24 <0.0001

gatrlo] A =3 HYE et A 1 ZS vkl ofstH
= Helle A A2 HES A2 HAE ol
o] 7bed BAA U S Rl Egger’s testE 53 &3 HIE AN
B Ho e AR ASFYPAFA EA FF 50%01% 5%V ¢
Egger’s test®] F2|&-&0] 0057|702 et 23 Hor} o= A o= Yyt ol Ao w
=3 17t il EH = AeFYAEA EA FF 50% oY 75% v 2e A7 478 230l st
P

A 528 B 29218 AESAT 29 W7 oAHE 50% ol 75% viwe] 2Ae] A9 A&
AREAeh ekl vlsd vleR EAHel HNE Boals] 98] G 2] vl B B 84

<Table 5> Result of Egger’s test

Egger’s test

No classification

t df. p-value
1 0% vs less than 25% 1.81 2 02113
2 0% vs more than 25% less than 50% 0.80 21 0.4308
3 0% vs more than 50% less than 75% 2.66 25 0.0136*
4 0% vs more than 75% less than 100% 1.30 21 0.2088
5 0% vs 100% 1.73 23 0.0965

Note: “*” mark means the p-value of factor is less than 0.05
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53 937 4 Ax ALFYPAFA EAL 25% vl 243 25% oA 50% BRIl 2 A=
aHT77F BAALE oA @ ZoE YEyth olgd AdE B sld 21U A A&FYA
o] EAL AFAT SHAA FAHAA FFS Kol Aot BAZRI 4Fs 71X Ayt A EAEHS
o] Aol FREIA e Fo] dlo g AvkH T tut EAE 25% vvke] 29 A dY 2U&
OE A7 71 471102 b 24 vlg) 2 o]y 22 ME 7 TAA Y84 TS 73S

7hs4o] Q.

2 Ueth oled Avhe asEs ge
&7 S2oA AEFAE S v&o] 75% o149 WE BHo| EHA BEE
o 2FAN fon@ B BABTE AoR A4S & Utk B8 QiHoR & 4 = A 7
WA AGFYAFA EAT FPRT AGF Y] EASHE FFAA T B} 2 o2 vt
=3
AN

B

2
N

g 209 g AEFYAFA} dubato] v nleR EA 0 tE 244 vl Bo g2 £
A3t Aol 8T o Adn. mebi o] FEHATFE ol of 2 I F71HQ] B4l Bad
Ao AtHAT)

<Table 6> Result of deriving the pooled effect size

N Integrated effect size
No. classification i
m“n'zzngifnzg”dles OII‘)‘;L’::];; SMD 95%-Cl p-value
1 0% vs less than 25% 4 40 0.7981 | [-0.6072; 2.2034] | 0.2656
2 0% vs more than 25% less than 50% 23 480 1.3463 [-1.3120; 4.0045] | 0.3209
3 | 0% vs more than 75% less than 100% 23 480 4.1174 [0.5132; 7.7215] | 0.0252*
4 0% vs 100% 25 510 6.7712 [3.2921; 10.2503] | 0.0001*

Note: “*’ mark means the p-value of factor is less than 0.05
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