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Abstract: There is an ever-increasing number of publications using meta-analyses, but Thai
academics and Thai researchers still have very little use of the R program for meta-analysis
in the health sciences research context, including teaching the use of R in statistical analysis
for research. Therefore, in this research article, the objectives are 1) to synthesize documents
for meta-analysis using the basic R program and 2) to suggest guidelines for researchers to

conduct additional studies beyond meta-analysis basic.

The research results found that. 1. Basic meta-analysis had shown that R could
perform basic meta-analysis no worse than any other program. This research article would
divide the presentation of basic meta-analysis into 2 Parts. Part 1 introduced the concept of
systematic literature review (Systematic Review), which consisted of 2 sub-parts as follows:
Sub-part 1) discussed the application of PICO to clearly define research questions as a basis
for selection. into the literature for meta-analysis next, and in the second sub-part was the
application of PRISMA to explain the inclusion and exclusion of studies that would be used
for meta-analysis next in the section Second, a meta-analysis using R program on relevant
topics according to international principles was introduced. Starting from importing the dataset
for further meta-analysis, the meta-analysis would display the analysis results in the form of
text (Text Output), and analysis of various sub-statistics. Important factors required in reporting
research results included the pooled effect size in the form of Common (fixed) effect and
Random effect, as well as Test of heterogeneity analysis. There was also a visual analysis of

the Forest plot and Funnel plot related to Publication bias analysis.

2. The guidelines for researchers to conduct additional studies that were higher than
basic meta-analysis was to be able to use the R program to conduct a meta-analysis that was
comprehensive had a high standard and had many capabilities that may be higher than the
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program. For this reason, Thai academics and Thai researchers could use the R program to

conduct meta-analyses and publish in world-leading journals, no different from international

researchers who had used the R program. It was used in meta-analyses in the context of

health sciences and published in world-class journals.
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nsAfiuisiuATE AT
201U (Meta Analysis) Lﬂ/Q\IIZJ‘:l’J{uL%‘E]EJG] AIUAIGIU
Y A.A. 2000-2016 (Hsu & Lin, 2019) Wand
aanwlszneu 1 Jsviliwenduag (Software)
Plddmsunisimsgiamisadfnneg in
Fuogranuny wailsunsufisausanianas
AinsgrieAuulinndigarelusunsy R uaz
STATA (Balduzzi, Rucker, & Schwarzer, 2019)
wirTaudaidnvisvendnifisinmuananings
wazasouagulunIsiATIgioAuutiodn
Comprehensive Meta-Analysis (CMA) usigsls
Anudesegauinlusunsy STATA w3 CMA
fielddrege sz dulusunsudifavans
wona Nt Wswnsu R anansanmidlnasleann
Auled Wifialdanelae) wazdaguiuldiuunsvans
Tusgaulan uin1sussyndldlusunsy R Tums
ApTzieduunarnMsANNNE T wIuTosNn
dsuiimmsuasinidelng sied eraidumes

msBeuslusunsu R emnniwenduasiliinse
afuuEBuY udeinsuusiiiniesei
aANumelusunsy R Inetndgnnisineuinnin
10 ¥ (Chananet, 2010) uagdilsnssoenisly
TUsunsy R Tumsiesigsiedany Wy 1uUe9
Dechpichai et al. (2017) Anmu M5l
R lunsiasigvieAnuluusunveinendmans
guamidruudesun oradumszlusunsy
R anusaeuiladeudiaen Turuilusunsy
R lfinswmuegnsieniies luvgadauasifui
if%’ﬂLLazaam%’uﬁ’uﬂ"ﬂaﬂmﬁuﬁaa'f] AIELVIANE
fanans msBeudlusunsy R Sadudsiiduauay
Hudnnilmadeniivhauladmsuindsnnisuay
tniselnglunsiwsieiedunu fau unay
Symsaasisihdnenmveddsunsy R Tuns
TeneefinuluuTunvedingimansguningn
thiausliiudeszdndiftenseduliindannis
wazinMdelnednislolusunsy R dmsuvaeluy
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O’rourke (2007) 9na11i1 ARG
mMseszeinuldBuldindusd a.a. 1904
Faludianan Karl Pearson évinsdinwvmms
Singuluvanefiufinay lssudiisunduilasy
Saduritetaatulsa Typhoid fever fungummns
AaldsuTndu wagldinemantsinwaniiug
N30 WAATIzsiuazasuRa BIuUARFINET
a9nAABINU Pooled effect size TunsaATzy
ouuluilagiukarl Pearson lalwidugdnydm
A1 Meta analysis walud a.A. 1976 thi Gene
Glass ﬂﬁULﬂuéﬁﬁmﬁaﬁTj’l “Meta Analysis”
Fuduauusn wldnanlsin “The statistical
analysis of a large collection of results
from individual studies for the purpose of
integrating the findings” wazldinanaiiuiudn
10U “An analysis of analyses” (Gogtay &
Thatte, 2017) 91AMNE1IUDS Gene Glass @131150
ajuladn “Meta Analysis” Wunsimsien
sadRveINsAnwgess SuuNniieTiaz
ysanmsteduny nnsAnuges dananiy
ThAansieseiluben (sunsnuden 1o
Hunily) desnnsuszgndldnsiesgsieAuu

* Participant
rjlou Stroke

TwasnsumdldBuduldAtndannstuds
AINTIATIZeAIUlAY Gene Glass (O’rourke,
2007) wagladinsinseieduuauintatagiu
agaunsransluszauaina

3. ﬂqulUquu'QiﬁmﬂiiﬂJafj'NU‘ju
98UV (Systematic Review)

nsnumInITInsstegnlussuy
(Systematic Review) Lﬁuﬁgmﬁuﬁummmi
TAT1eedn Mamuniwssansuegady
szuvagansavssadhmnglity desende
WWIRAYDY PICO Wag PRISMA uUssendldnee
fu Tngunfnyes PICO uuumafiazailug
M33%YA01NTI38 (Research Question) 7i
Fawu FadramnAdeasilugimeuiiide
Aen1s Wy uuiunisinwdmsuguoe
Tsavaenidonauesilléfunisquanuuiivay
fesninguilssunisquanuutnivielsl? oz
winliingaudee PICO avteliideseydym
n33deldegnataau (Fregredinmdseney
1) fadudsiidrdpnnmsenmuninssanss
othaduszuvardonutymmsideniiiseldeey
Tilugaevingvesnisussendld PICO wsingsls

¢ Intervention
AEQUATILAY
(Special care)

C « Control group

nsqualni (Routine care)

« Outcome
Anuduinmana

wiieli?

awusznau 2 MsUszendld PICO Tunsmuniuissansstegaudussuy
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fifaau wazsunmsinufimunzay foudi
wthidgiumeunsinsgiefunusiely §ide
p19ANYININUMITITUNSSUEraluseuula
ANUNANUVDY Cajal et al. (2020) waze1aildn
wiauAnAEsIaInend (Risk of Bias) 1919
\Wumadeniaiuififoannsatuuszgndly
MRUYINETBINTNUMILITTUNSSUBE 1A TUsTUU

3.2 M3Uszenalyd PRISMA LinaAn
N599255UNSTSUAINSUNITUTN
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Floldaunis3de (Research Question)
MNnMsUsEYNAlTLUIAnYes PICO Tuhied
HILIN ANAINNTTITBAD “TuIuIuSnwIanad
w3ali?” (@wmiunduithelsaasndenaues
Aldzunsquafuiiay Weisuiunguiitae
Tsnviaonidonanssiilaiunisquatni f3de
rAmumTIanIIuegaduszuuludiv
sl nMsnumuissunssuegadusyuumneis
MsAUALISIAUNSIY (Literature Search) Toidu
luananainisandnlaznsAneen (Inclusion
and Exclusion Criteria) ﬁéjﬁﬁﬂlﬁﬁmuwﬁﬂm
domumniunAdeiildlutismeanisseynd
14 PIcO wieazthlugnmsiiaszvieAunusiely
FideluszAuunnRdmlngagly PRISMA Tu
1398 UNBNTLUIUNSNUMUITIUNSTNE 10T
svuu dvsuenddeildmsmsedefunuiy
PRISMA #911910 Preferred Reporting Items
for Systematic Reviews and Meta-Analyses
(Page et al. 2021) v9AUTENBUVDY PRISMA

(nmsznau 3) Juguiuun1ssenudiuiunms
AnwflazAndhunilevinsiesgviefuusioly
o sidevesuildidushegiduunanud
Aoduuiuiisnueglulssmeuiavesngy
Fuelsevaenidonauasilasumsquaiiufiay
Aunguiilafunisguaun@indiuiuiusmiidn
Shwuansneiunsalu? Sunuiuanas viely
(Ewunguitlasunisquaidudive)? Faifunns
numMWITIANSILeg L dusEUUazAeduAunY
FefiimaFeudieuiiieidulsanasaiden
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fueny uaznguiiaeafunguitledunisguaund
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l3aneuna muﬁ%ﬁmwummgm (Standard
Deviation: SD) wees1uauiudinnsnusly
159WIU8 VUINFI0E (Sample Size, n) Vo4
s e

nandszneu 3 Wunsussendld
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Tdmsmseiedin (Page et al. 2021) axiiiu
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(Package) 7l
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Identification of studies via databases and registers

ldentifi cation
%ﬂ
i
&

Records removed before
Duplicate records removed

{n=100)
Records marked as ingligible
by automation tools {n = 25)
Records removed for other
reasons (n = 13}

b

Riecords Records excluded

{n=110) * {r1=6IZIJ.‘

Reports sought for retrieval Reports not refrieved

E! {n=230) (n=20)

Reports assessed for eligibiity Rm‘;ﬁﬁfﬂ: 0

{n=230) Poded efedt sizes sl
Reason 2 (n=10)
Heterogeneity srmuwmnal
Reason3 (n=1)
Fusalmngend

Bo et
eports of inchuded studies
(n=9)

N—
‘g Studies inchuded in review
5

amUsenau 3 mvumuassunsstegialuszuulagldsuuuun1sses PRISMA

AWNsunsnues (Intervention) W dn1squa
Alhelsavaenidenaueadufivay (Special Care)
waznguauAudulas (Control Group)

3.3 N15ILASITIANULA L6 DDAR
(Risk of Bias) tJuniaaaniasy

mudeasoant (Risk of Bias) luuwafn
AvgiTeliussiiusenuesinnuideilddn
Wanuduiierhnslnszefuuseluinda
Besieand wioll?

Pifvannsafnuunfnanuids e
DAR AN 1L UnAUUes Durand et al. (2014)
Uninsuszliuludnuaeiinnysenau 4 wfes
a51997nlUsUNTY Review Manager (RevMan)
9980 1UU Cochrane Institute

Aidevaneaunilanealilaldlusunsy
RevMan Tunisvinnsnumiwissanssusgraiy
JPUU WAKITUAINNT0IAYIHANITIATIEVAY

amusenau 4 laeelusunsy R naadnuuy
Wﬁ\?ﬁ@IUﬁLLﬂim R a’m’rﬁa?l,m’mﬁmml,?imsia
anfsnauRinufinfidedn robvis Package Fadu
HAILUBY McGuinness (2019) Taed robvis
Package @11150%1 Traffic light plot Wwag Bar
plot (Fanmuseneu da uae 4b) 1¢ Taefinm
Usznou da tu Traffic light plot Uszneude
2 WU AW Y (W) 98589 Study 1nUY
A9879 bazkAu X (LL‘L!'J(%Q) Q%L‘%EN Risks of bias
dornains nd1elUa1 anuseteinnnundss
0¢] 5 Uszuny AesuteAuides fal Bias due
to randomization, Bias due to deviations from
intended interventions, Bias due to missing
outcome data, Bias due to outcome measurement
ey Bias due to selection of reported result
polunmUseneu 4b uansie Bar plot lng
IzuansTERUAMILAsIwDY 5 Ussanuiaduy
3 5¥AU Low risk bias, Some concerns Wag
High risk bias
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Risk of bias domains

I L ONON
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Domains: Judgement

D1: Bias due to randomisation. N

D2: Bias due to deviations from intended intervention. @ rion

D3: Bias due to missing data. B some concemns
D4: Bias due to outcome measurement.

D5: Bias due to selection of reported result. . Low

(@)

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

0% 25% 50% 75% 100%

. Low risk of bias D Some concerns . High risk of bias

(b)

AMWUSZNBU 4 Meg1INanITIATIzRAEssoaafnglUusuAsy R Ineld robvis Package
e (a) uans Traffic light plot wag (b) wan Bar plot

nugavewuzinlvAnwIAeIfuANUFeRIn  AunwielifansesnsAnyiAndiieyinnis
aARLfiNFY WU vitlsdeves Littell, Corcoran,  AmTevieduusialy
& Pillai (2008) #ladinsnanafiazosvana
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3.4 99AUSZNOUNANNISILATIZH
aAuIUN2

peRUsENoUKINADNTINTRYaN1TIY
W TUSHNSULNBNISILASIZTB AUIUB1YIN LA
ADILUY

wuuiimisfonsinideyaluguuuy
Y93yaAy (Raw Data) WU Mean, SD, uag n
yosnguimiauaznguiiassninnsdnuitlédn
Whuinsizsiednu il Software ifide
\HonAIMIUINBvENA (Effect Sizes) faun1s
SinszseRumilutuneuse T

wuufigeadunisidauindnsnadu
SﬁaqﬂaﬂwLsi’hﬂ‘/‘immﬂmiﬁﬂmﬁﬁmLﬁﬁmﬁLf-mzﬁ
anu1u seluldunsiasigivunndnsnasiy
(Pooled Effect Size), N153tAT1E% Forest plot,
NNTILATIEN Test of heterogeneity, N15ILATIZN
Funnel plot Wagn15ILATIZRRARIINNTANUW
(Publication Bias) MUEEU S2u7eAIsHiNNg
Aas1zsaala (Sensitivity Analysis) Waze1a
AnsIAs1EAdnsnageu (Power Analysis)
Wanageuiduaunsinuniidadiiissenseoll
fifdswevseld fiduenvlaseivielidinges
sadsnanaaeuld Mattuagfunisdnaula
YOIITLUAINIINTIATIERAEINITNAGEUD1A
ﬁﬂﬁmﬁmwﬁaﬁmwﬂmr;:f’i'«i’aﬁmmmL%aﬁa
ranataly
4. NANISEILASIZHNITIASIZHIBA
AunwlUsIASY R

Tsunsy R Huanunsaiasigsiuns
dvsnalaenansaunanmse 1 lnglusunsu R 8
ANUEINNSaluNTaS1anden (Plot) fined Farhy
ﬂ']iﬁ%ﬁwﬁﬁaa&al,t,aﬁmelzﬁﬁﬁa;ﬂaﬂzﬁaaﬁau
mdufiodililsunsy R ﬁmummﬁ;:i"‘gﬁaéfamﬁ

Lazspdenndosiundnainnignies freg1enis
Wouddswaslusunsy R uansfanindszney
6 Tnvazosanunsnsiunaldlusuuuusing
(Text Output) Lagwaen

4.1 AuaIN1salun1sILATIZA
YUININTNWAIIU (Pooled Effect
Size) ¥89lUsunsy R Ingld meta
Package

feuflavBunslnsseduiuiig meta
Package 98U8NANIANLEANNTAIUANTIATIZN
YUINVDIBNENATIUYDY meta Package %ﬂﬁj‘d
oglumsng 1 85 mse 1 uandliifiudsnede
FrnFamzinedn @aud 1) Fo38msiesei
Tu R (a5 2) waztadvdwasiufiannsein sz
@nus 3) nanlaugaaziiulain meta Package
au1sdATIzvuIndnsnasIulavatnrany
seazidaiisnisenusi e ALy
1N9UVBY Balduzz, Rucker, & Schwarzer (2019)
339 14 Tumne 1 Widu Single-group designs
3357 5-8 iU Two-group designs JCE R
A1130ANYIALLANAINTZIINN Single-group
design v Two-group designs AMNUNAIIY
294 Barker et al. (2021) TUsunsy R wanainil
ANUEINITOIUNNTUAATIE IR NENATINLA
wanviaeudasanusandenainne Al
Usznouffumsiessviedunuld dadl

« Forest plot

+ Funnel plot

» Galbraith plot / Radial plot
 L’Abbe plot

» Baujat plot

* Bubble plot
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aa

MIN 1 FeNmTeTeinead, o35 iesiedlu R, uazauiadvinasau
P05 #0353 YUIABNTNATI
(19&dA) Aaseni (lu R) (Pooled Effect Size)
1. Meta-analysis of single means Metameans MRAW iLag MLN
2. Meta-analysis of single proportions Metaprop Proportion
3. Meta-analysis of single incidence rates Metarate Incident rate uag HR
4. Meta-analysis of single correlations Metacor COR uag ZCOR
5. Meta-analysis of continuous outcome data metacont MD, SMD, gz ROM
6. Meta-analysis of binary outcome data Metabin RR, RD, OR, ASD, DOR, waz VE
7. Meta-analysis of incidence rates Metainc IRR, IRD, IRSD, way VE
8. Meta-analysis of genetic inverse variance  metagen RR, logRR, RD, OR, ASD, DOR, g VE

Afial: MRAW = mean, MLN = log transformed mean, HR = hazard ratio, COR = correlation, ZCOR = Fisher’s
z transformed correlation, MD = mean difference, SMD = standardized mean difference, ROM = ratio of

mean, RR = relative risk/risk ratio, RD = risk difference, OR = odds ratio, ASD = arcsine difference, DOR =

diagnostic odds ratio, VE = vaccine effectiveness, IRR = Incidence rate ratio, IRD = Incidence rate different,

IRSD = Square root transformed incidence rate difference

4.2 nMsddyadayaanisingzi
afuululdsunsy R

Budushensnanisianumsiseves
suilfidumegesumanuiianadsildtmun
Tudhsifinmsuszgndld PICO manumsidiie
“sevinaithelsevasnidonanes (Stroke) lungud
asunsquailuiiue (Specialized Care) fiungal
fil#FunsguauuuUni (Routine Management)
nauiilssumsguaduiivay (Specialized Care)
Tdhalunisshwdwauiu desndt wiselld?”
msthihdeyaiienFiseidmsulusunsy
R a11130811le 2 UL Toyaiu viseun
Bviwa (Effect Sizes) unAmaiagliiagnansth
Wrdeyafuluguuuuvedindlusunsu Excel Taya
Wd11anunALYes Norman lud a.a. 1999
(Herra et al. 2021) Yoyausznaudmey 2 ngu
nguil 1 {Uelsavaenidenanodilasunisqua
ufies nguit 2 fuhelsavasnidenanssdi

lasunmsauaund Tng N vunefiadnuiugdae
feaoanga LOS e mantuiilésunisinm
uaw SD yneferidsauunpsguTesideIngy
meeneiteyaraiagiiaseidelusinsa
R TneldFds metacont ﬁagﬂu meta Package
(HuiBnsiienliiias1esh Continuous data
flufitidedads (Mean) vassruauiuiifing
lsavaenidenaussindnuidieglulsmeuia)
fatfu Foyariesdl 3 MuUsUsEnausiedn N, Mean
uaz SD veanguiildFunisquaiufiay uazngud
I$3umsquaund ethiilusunsu R dmsunns
AATINBNENATINMIEITNT Common (fixed)
effect model Wag Random effect model wag
MIAIzRBug fedeselunudisu ns
Muuadtayalulng Excel glansiiagreniy
AnUsenau 5 lngnmusenau 5a Aetaya
AflArfuusasudiu uaznmusznou 5b Ae
nswdasanlrieglugunuurasing Excel
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Source Specialist care Routine management
Mean Mean

N LOS SD N LOS SD
1. Edinburgh 155 550 470 156 750 64.0
2. Orpington-Mild 31 2740 7-0 32 290 4.0
3. Orpington-Moderate 75 640 17.0 71 119-0 29.0
4. Orpington-Severe 18 66-0 20-0 18 1370 480
5. Montreal-Home 8 14.0 8.0 13 18.0 11.0
6. Montreal-Transfer 57 19-0 7-0 52 18.0 4.0
7. Newcastle 1993 34 52.0 45.0 33 410 34-0
8. Umea 1985 110 210 160 183 310 270
9. Uppsala 1982 60 300 270 52 23.0 20-0
Total 548 610

LOS = length of stay measured in days; SD = standard deviation.

(a)
meuindelwia @ ) v = Normand1999 -...

Tl wihusn wsn e W lasamiinsay gas  doya i1 wuwes i
111 - f

A B C D E F G
1 ne mean.e sd.e n.c mean.c  sd.c studlab
2 155 55 47 156 75 64 Edinburgh
3 31 27 7 32 29 4 Orpington-Mild
4 75 64 17 71 119 29 Orpington-Moderate
5 | 18 66 20 18 137 48 Orpington-Severe
6 | 8 14 8 i3 18 11 Mentreal-Home
7| 57 19 7 52 18 4 Montreal-Transfer
8 | 34 52 45 33 41 34 New Castle
9 | 110 21 16 183 31 27 Umea
10 60 30 27 52 23 20 Uppsala

mwdsznau 5 uansbiiiudisiegnsoyan1side Ine (@) uansdiwiedidoya uaz (b) Teyaignuuas
Teglusuuuuvedusunsy Exel e luliasegsilulusunsy R 1ngld meta Package

4.3 A5 suA1alulUsNsU R 1D
n1sAAsizvinfuulngld meta
Package

PNNNUTENOU 6 wandlitiiudeiiegns
yamdaiienlidslusunsa R Tiinsgsiefntu
wilildananfisneg Adoents Guduiigai

- vssvindl 1-2 \udduiiofindauie
uAnfEidedesns Wy meta AldAiaszviofuu
wag readx dmnsugudeyaaintla Excel

- us9Viafl 3 library(meta) Wun1siden
meta Package FIHWAIUINAUAD Balduzzi,
Ruicker, & Schwarzer (2019) unlg9nu

- UsT9iAdi 4 library(“readx”) Hunis
Sunld readxl Package wasuwes Wickham &
Bryan (2023) iieg1utayaannlug Excel

. ussViadl 6 data <-read_excel(“D/
Normand1999.xlsx”) 1unsenulna Excel 1lu
Inlddeyafiuaintas D

- ussViaN 7 data \Judslvivanstoya
Vgltiy

- U59%in 9-18 unedsiild metacont
function JngrveyatiNUsENOUMEY mean,

SD uag n Y89nqu Experiment (Specialized
Care) wazngu Control (Routine Care)
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& sdslilusunsa R Jugamad
aldadns 2 wuu nadwsTidufsnes (Text
Output) WEAINININUTENBU 7 WAy Forest Plot
wanIan nUseneu 8 iy meta Package
annsalddSnsAwaiivannwans enfets
191 metacont function @1LU130AIUIAL Mmean
difference #ae Hedges’ g, Cohen’s d, uay
Glass’ delta lazanu130A1UIal Between-study
variance lagaguaInnatg i uiusugg
DerSimonian-Laird estimator, Paule-Mandel
estimator, Restricted maximum-likelihood
estimator, Maximum-likelihood estimator,
Hunter-Schmidt estimator, Sidik-Jonkman
estimator, Hedges estimator Wag Empirical
Bayes estimator (Balduzzi, Rucker, &
Schwarzer, 2019)

4.4 NAN1TIATIZRDANIULAZED
a v S o v

magataslusduuundudnesnag
TUsunsy R lagld meta Package

frogelusunsy R Asnnuszneu 7
ansanUansilagioanidu 4 daunane

daufl 1 Usznaumsvuindnsnai
{adpanunsadenlilunisiasey fegsly
Standardized mean difference (SMD) 984 9
Jalanmsfinw (370 1,158 fegne) a1unsagei
Fonawndvinaiuduldviansis 1

daufl 2 Junshaszidninasiy
(Pooed Effect Size) WiauiNSUanA1YI9AINN
\FosTu 95% (Confidence Interval) wazen
p-value uaganansaliuanaraduwuu Common
(fixed) effect model waz/%#38 Random effect

3 library(meta)
4 library(“readxl”)
5

7 data
8

10
11
12
13
14
15
16
17 m1

18 forest(m1)

mean.e,
sd.e,
n.c,
mean.c,
sd.c,
studlab,

9 m1<- metacont(n.e,

1 install.packages(“meta”)
2 install.packages(“readxl”)

6 data <-read_excel(“D:/Normand1999.x(sx”)

data = data, sm = “SMD”)

ANUSENBU 6 Mag1eynAds R MlTinseiefuuaslu
WARINANTIATIETIUTURUUVDITN YIUAZA N
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SMD 95%-Cl %W(common) %W(random)
Edinburgh -0.3552 [-0.5792; -0.1311] 29.1 11.9
Orpington-Mild -0.3479  [-0.8458; 0.1499] 59 11.1
Orpington-Moderate -2.3176 [-2.7393; -1.8958] 8.2 11.4
Orpington-Severe -1.8880 [-2.6874; -1.0886] 23 10.0
Montreal-Home -0.3840 [-1.2740; 0.5060] 1.8 9.6
Montreal-Transfer 0.1721 [-0.2044; 0.5487] 10.3 11.5
New Castle 0.2721 [-0.2092; 0.7533] 6.3 11.2
Umea -0.4246 [-0.6636; -0.1856] 25.6 11.8
Uppsala 0.2896 [-0.0838; 0.6629] 10.5 11.5
Number of studies combined: k = 9
Number of observations: o = 1158

SMD 95%-Cl z p-value

Quantifying heterogeneity:

Test of heterogeneity:

Q d.f. p-value

122.42 8 < 0.0001

Details on meta-analytical method:
- Inverse variance method

Common effect model -0.4078 [-0.5287; -0.2869] -6.61 < 0.0001
Random effects model -0.5362 [-1.1406; 0.0683] -1.74 0.0821

taun2 = 0.7887 [0.3241; 3.1068]; tau = 0.8881 [0.5693; 1.7626]
N2 = 93.5% [89.7%; 95.9%]; H = 3.91 [3.12; 4.91]

- Restricted maximum-likelihood estimator for tau/2
- Q-Profile method for confidence interval of tau2 and tau
- Hedges’ g (bias corrected standardised mean difference; using exact formulae)

MwUsznau 7 wansiiasizviedunulusuuuuvesdnusiagld meta Package

model meawﬁqﬁma Common (fixed) effect
model iWs1z3w#U Heterogeneity 18w 0 wiasn
Lazivanaienald Random effect model s
3¥AU Heterogeneity agﬂuszﬁuﬁflﬁwmﬂma
Snvilamguasaidumszivuindvinaves
msAnwdnisuanuasliun (Spineli & Pandis,
2020)

daudi 3 Wunaniseaeunnuliifu
LlONAUS (Heterogeneity) a1ndang19lunu
s F (93.5%) oefluseiuiigann usil
FBudlvAeerainsiziinnsanwladu Outlier

A 1

0831k

<3 o

NIEN

Pu outlier thuean 910
AFIUITOHULN N AL

whmsanwdi
MTIATIZYEN
TBweniusly weoaldisnsay wu s
AL Sensitivity analysis (Migliavaca et al.
2022) §1ANTATIEA Sensitivity analysis WU
wnsinenaNesnunageuaulidueniius
lalsnunasils luunenuiuidamEesniy
Tifueniuslagldnishinszinisanunindu
Outliers udrhmsanwidueradu Outliers
gonaInNMsiesziddemariliaianulidy

Y] 6 ] 6 @A <2 o 6
LONNUT WIULNUN (RADLUULBNWUT)
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d9UN 4 LEANISIYATLBEANITIASIZY
Meta-analytic method Wy n1sla3s Inverse

variance method

4.5 N1591A51%H Between-study
Heterogeneity wagAadangAsy
a2elUsunsy R 1agld meta Package

LANUS (Heterogeneity) MungfianIny
WANANITOIBVENATINTEMINISAN W T
ApszieAuy (Linden & Honekopp, 2021)
Ihifianudueniius wiold ({Rdusdeansli
TiAnmnaldfinnuenius wienandnuuunil
fogasnslinamsnageudmsanuniidadnan
Jnswredundernudueniug) Amadfniuans
3¥AU Heterogeneity fiseil Cochran’s Q-statistic,
Higgin’s & Thompson’s /* kag Tau-squared T°
Falulusunsu R aedlen p-value fMfudeazdae
WiR3dens1udn Heterogeneity ddny viso
1 wiuoufAdelifeanslitidod ey wavend
fidvmsardesgiiinduduiiauife 2 (uang
ey %) Asfififedesnisinniianfeseiu
“Low” 599893178 “Moderate” anuuazas
Lius15aunAe “Substantial” Anesunem I o
suansi] Qunselii Heterogeneity Laisug3de
91915 IRTIEN Outlier LlominsAnw
Tl Outlier wrasanthienmsanutueen
PnMsinsiiieviliiunes’ Heterogeneity)
wioldan 53As =94 Sensitivity analysis 7iHu
\nausieavilidanunsososimEesnslainu
wnaginnulailulenius tnusin1sinseeu
analalfuenius fedl

F = 25%: # (Low Heterogeneity)

> = 50%: Yrunans (Moderate

Heterogeneity)

I = 75%: g4 (Substantial

Heterogeneity)

4.6 N15IATITHLATNANITIATIZH
Forest Plot A281Uswnsy R lagly
meta Package

WERINNTIATIEe AuuTliNanIs
Anseidusimisdonas TUsunsu R @wnse
AL Forest plot wanawatdunmlasnaae
wazimusndusgedeiidosanmadunin
wsznsatuisiaudududouans Forest
plot Wunm 9 namUszneu 8 aziulain
finsfnunardinzdsetevesnisinuina
9 i deegnelianusifitedn Study deanus
Mean uag SD 184 2 nguiiinisiieuidieudu
ﬂfjuﬁuﬁaﬁaﬂdu Experimental (Specialized
Care) Aonguitreflssunisquaduiiey
ﬂﬁjmﬁaa\‘i Aa Control (Routine Care) Avnaal
Fuaeildsumsguanuudnimly udaznguey
WanaA1 Mean minedesiuanfuadesidifunns
$nwiAn SD Aeedsauuinnsgiu uay Total
yvanefednnuithesmidhsuluustagnnsfing
seaniduaaus Weight (Common) tHuein
dmnvesmsanwiigiuaaain Common (fixed)
model uay Random model siiaosiananadu
Wesldus (%) naesdmdvudniadudydnual
wanadar i vesuAaynsAnm (naesdilng)
wanamsAnwtudiiinunninsAneau)
WndNENa (Effect Sizes) Tildlunsfinwiny
ﬁ”)@&hﬂﬁﬁa Standardized mean difference
(SDM) wagUsznaumiaai Confidence intervals
(Cls) Faazdtulginmsinwiididinisiasen
aﬁmuﬁﬁaﬁﬂﬁ’mmqaﬁWy’wmmmﬁq Total
(Common effect) wag Total (Random effect)
AUTIANFEAVBINTIANIAT Heterogeneity
(p<0.01) kag F = 93% ANUNAINVAIYUBINT
Anwienaguiull (Buiisniltenafnnisnu
ffuindu outlier(s) sanluifioanainy
yanvanevesmsAnmadlsieglussiuiivanyas



msllusunsu R lunmstesisiefunuiiion1side: Wsuninemansgunin
nua meauymﬂ aTAMY

208

MsTInemsasauneaLazinaluladuszend, 52): 2566
Journal of Applied Informatics and Technology, 5(2): 2023

Experimental Control Weight Weight Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Edinburgh 55.00 47.0000 155 75.00 64.0000 156 29.1% 11.9% -0.36[-0.58;-0.13] .
Orpington-Mild 27.00 7.0000 31 29.00 4.0000 32 5.9% 11.1% -0.35[-0.85; 0.15] —-‘ﬁ—-
Orpington-Moderate 64.00 17.0000 75 119.00 29.0000 71 8.2% 11.4% -2.32[-2.74;-1.90] —— i
Orpington-Severe 66.00 20.0000 18 137.00 48.0000 18 2.3% 10.0% -1.89[-2.69;-1.09] —
Montreal-Home 14.00 8.0000 8 18.00 11.0000 13 1.8% 9.6% -0.38[-1.27; 0.51] —
Montreal-Transfer 19.00 7.0000 57 18.00 4.0000 52 10.3% 11.5% 0.17 [-0.20; 0.59] e
New Castle 52.00 45.0000 34 41.00 34.0000 33 6.3% 11.2% 0.27[-0.21; 0.79] e
Umea 21.00 16.0000 110 31.00 27.0000 183 25.6% 11.8% -0.42[-0.66;-0.19] ‘
Uppsala 30.00 27.0000 60 23.00 20.0000 52 10.5% 115% 0.29[-0.08; 0.66] | TR
Total (common effect, 95% Cl) 548 610  100.0% - -0.41[-0.53; -0.29] *
Total (random effect, 95% Cl) - 100.0% -0.54[1.14; 0.07] o
Prediction interval [-2.76; 1.69] —

—r 1 1

Heterogeneity: Tau® = 0.7887; Chi® = 122.42, df = 8 (P < 0.01); I = 83%

- -1 0 1 2
Specialized care Routine care

MMWUSENBU 8 LARINISNABALUU Forest Plot ¢ie meta Package

s
=
'

Influence on pooled result
[=1
n
\

0.0- & °

0 5

((erenac]
;
. .
10 15

Owverall heterogeneity contribution

MWUSZNBU 9 NaNTTILATI¥Y Baujat Plot sn8 meta Package

ARdedugiinnsandnagdn Outlier(s) sen w3ol)
Tuunaruddslaladinisdn Outlier(s) aon
moull wazdin1s3As1gY Funnel plot

4.7 n1sUszenaly Baujat Plot Tu
n133zYNIsAneNienalu Outlier
a2elUsunsy R 1agld meta Package

TUsunsu R @wnsald Baujat Plot Tu
nMsszyMIAnwAdainfienaiioindu Outlier
(FInnUTENaU 9) 31NNNTIATIZI Outlier Mg
dmetar Package Wu31dl Outlier 8¢ 5 N15AN
(Orpington-Moderate, Oprington-Severe,
Montreal-Transfer, New Castle wag Uppsala)

91 9 nsAnen danumsAneiiiu Outliers
wulunsdishednailivinesnudiinszionny
Fronnds azviliien Heterogeneity Aauvde
pranunailalas Tunsalvaslusunsy R TUswnsy
sraflunsineenlisnluiidiinsiToudds
willsignéios uazsnndanisdnuniidu Outliers
PONLAT 5 NSANWINUIN Heterogeneity WU
\nauat (p>0.05) Tun1saATesiaseiduenatims
Fonunnindsitaueluunenuil wu e1adile
13/l#01 Outliers PBNIINNTIATILIRINYA
forfuld Wadltuegiuinguszasdves
ATIATIENR
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Experimental Control Weight Weight Std. Mean Difference Std. Mean Difference
Study Mean 8D Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Edinburgh 55.00 47.0000 155 75.00 64.0000 156 466% 46 6% -0.36 [-0.58;-0.13] —-—
Orpington-Mild 27.00 7.0000 31 2900 40000 32 9.4% 9.4% -0.35[-0.85; 0.15] 4‘5**
Montreal-Home 14.00 8.0000 8 18.00 11.0000 13 3.0% 3.0% -0.38 [-[1.27, 0.51] e e
Umea 21.00 16.0000 110 31.00 27.0000 183 41.0%  41.0% -0.42 [0.66;-0.19] {
I
Total (common effect, 95% CI) 304 384  100.0% - -0.38 [-0.54; -0.23] 4‘-
Total (random effect, 95% Cl) - 100.0% -0.38 [-0.54; -0.23] -
Prediction interval [-0.72; -0.05] —
Heterogeneity: Tau® = 0; Chi® = 0.19, df = 3 (P = 0.98); I* = 0%
-1 05 0 05 1

Specialized care Routine care

nUszNau 10 N5ILATI8Y Forest Plot 1ngly meta Package
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Standardised Mean Difference

AMNUSZNBU 11 WNan193lAs1¥9 Funnel Plot lagld meta Package

4.8 N153AIIERNsANEIN o1 du
Outlier #281Uswnsy R Iagld meta
Package

NNTIATILANSANEIAY Forest plot
wansfInmUsznay 10 Fauansliidiue Forest
plot #l#in1sein Outliers sanluiamun 5 ns
#nw (Orpington-Moderate, Orpington-Severe,
Montreal-Transfer, New Castle wag Uppsala)
muienanluudatu szl Common
(fixed) effect model kag Random effects model
fieddntaglaansnsngaindidasauideiy
voundedlunald iddymsnadeunnuliifu
NS (Heterogeneity) ARULAMYIAT F LAy

p =0.98 (p>0.05) nuneamiianuduonius
4 nsAnwAwdelaNuduenius (Mdsandn
5 Ns@EnY Outliers 89N31NN1TIATIZI)

4.9 A15AATISULATNANITIATIZH
Funnel Plot a2alUsunsy R lag
T4 meta Package

M5ATIEH Funnel plot 1umsinszv
fluansenRnnsifant (Publication Bias) Tu
susuuraans vl ladnisiesiziendiannnis
aﬁmw’iugmwuﬁumqwamﬁmezﬁﬁ]ué’ﬂm
(Text Output) MINAMNUTENIY 11 HANITIATIZH
Funnel plot azwiulsineaRainnisiauwlad
Tudfty uwisuanuan1T e e T usasnys
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g1adnlaladiendt Fevelidideliusenauriv
NANTITAATIEI T URUUSNEI AT WA

4.10 NISIATISABATNANITIATICI
A21ul0 (Sensitivity Analysis) Aae
TUsunsu R laeld meta Package

Tulusunsu R msiasgianuhayly
3311573809 Influential analysis #&nN5v84
Femstiaeranisine (Study) senflaynsdnen
(@ Omitting Edinbureh) iodasziiadaudn
Tiladoyandudly deuilerinseisousield
TnesAlusiRaudisnsinwgavhediiudnies e
YUINBNIWATI (Pooled Effect Size) §yaxdl
tfodayee] ielsl? uineufiaziontoyasen lu
seustsluazdonihidn Study fisseenludeunti
Wnnideneu Walusunsy R azvinlilaednludi)

AMDUMRINITIATIEI Influential analysis &
ansdulule 2 nedilngjs Al

= =

aa = 1% !
ATUN 1 ADDNNALAITANTILLAILA

v Av o o 1

avsnaTndilledAnyegynseu (3eda Sig. ag

AT
P

‘vlﬂs'efu)Iuﬂia’jLLﬁﬂﬁﬁammumimaaUmmb
(Sensitivity Analysis) #3enanilainldddeym
Usgnnsle mszldfinis@nwilanis@inwmiled
fientwinunwediavvinlievswasia (Pooled
effect size) \Wu Sig. w3e Hdwdry (nsuun
msfnwaug Bldeg finsAnuaulal Sie. vie
lafiTudaey)

sl 2 widmuinsAnulaidiegn
Asoanuawilivundnswasiuldfived Ay Tu
nsditideldsunsmageunsimszsiarals
namlagden1sdnwidess fidaduieseied
1UILADILNANTENURDVUINDVTNATINDLNS
HpdAgyneads windegeralivindulndes
fiediay) nalaede mdvsnasudaslity
ogfunsAnulanisfnumis nanmsiased
Influential analysis @131509HANNTILATIZILG
fanmdsenau 12

Influential analysis (random effects model)

Pooled estimate

tau
Omitting Edinburgh 0.0000
Omitting Orpington-Mild 0.0000
Omitting Montreal-Home 0.0000
Omitting Umea 0.0000

Pooled estimate 0.0000 0.0%

Details on meta-analytical method:
- Inverse variance method

SMD 95%-Cl p-value taun2
Omitting Edinburgh -0.4088 [-0.6182; -0.1994] 0.0001 0.0000
Omitting Orpington-Mild -0.3875 [-0.5483; -0.2268] 0.0001 0.0000
Omitting Montreal-Home -0.3838 [-0.5391; -0.2285] 0.0001 0.0000
Omitting Umea -0.3555 [-0.5546; -0.1563] 0.0005 0.0000

-0.5362 [-1.1406; 0.0683] 0.0821 0.7887

- Restricted maximum-likelihood estimator for tau/2

A2
0.0%
0.0%
0.0%
0.0%

AMWUSZNBY 12 wan193tAs1e9 Influential Analysis ¢78 meta Package
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4.11 N153ATITHANAINTNAFDU
Power Analysis f28ldsunsy R
Iaeld dmetar Package

ATATIERAGINTNAEDU(Power
Analysis) uamasiamnusznau 13 dmsuietail
1% dmetar Package Fanaeuae Harrer et al.
(2021) Tumsnden MTAATILRAAINTNAGDU
dunsnageuindhuunsiine (k) Aidadian
AATzedtuTaugaTNeldIwILTEMe 130
14 fganuanIsmageumunUTENBU 13 98
widldnmdanisvaaeuiieinemnsziugase

[ '
v o

a [ Ao e A v
FUHN 0.75 WA UNTUNTIUIUNSANYIAAALIN
T9uuliiismenevazliniunismegeu @9

5. NAN1HUATITIUUINITAGRE
laAnwNNLANNgINIINTIATIENR
BANTUIUNUFIY

5.1 wuamedl 1: nia‘iﬁq%'a%’ﬂuqa
N15ALATIZNBANIU (LINULAN)
nadififaivdetugednuaieiaded
TWaunsu Ranusadinngilawdldlafinsieses
Tuunaruidod Fehdedugsiingndeiiiu
definisBeusiiustsbanszassiligide
A13130BATIEvRYAANNY (Meta Analysis)
iluseiuiigetu bilnfisuamsinsgiefum
Futtugruindu Taeddadugsfinarifeannse

338019 d o ST INIUNSAN W LA uanslidadoluil
1N ULN B IARIULNUTINSNAADUAIAINTS
NAEBU (Power Analysis)

100 @

0.75

]

5

5050

0.25

0.0 05 10
Effect size (SMD)

AMNUTZNBU 13 NaN1TILATIZINIEINITNAGDU Power Analysis
aelusunsy R Ingly dmetar Package
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« NFILATIEI Subgroup analysis

« M5ATIEH Cumulative meta-analysis
« NMTIATIER Meta regression

« MTUATIZY Multi-level meta analysis

« MTUATIZI Structural equation meta

analysis
« NMTIATIEN Network meta analysis

- MTNATIZN Bayesian meta analysis

5.2 BUININ 2: N15SIY9IUNA
msﬂnmw%msaLﬂiﬁ“‘manmu
ﬂjuwuﬁ'\u

AUSULLININTENURANSANWNLY
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