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1. MERRENFRES EURNAREEN.

2. BINEENE—ETH, XLETAGERIIEBIENSHEIERRENHR,
3. BfF, BIPHETE" LR "E meta-analysis FMEAES BRSNS E.

v 5.1 Measures of Heterogeneity

RRIENTFRLE, a1F:

1. BESGHEXERYE (FTLUBE ™ EIREIPICOSHEL

2. FitRREYE EMERRELFELERR, BAESERAITRRYE)

I (Riicker and colleagues 2008)

FEFETiEMbetween-study heterogeneity T BZ2Hit &M

v 5.11Cochran’s ()
EFRHARERNEIRIE, THEIRNE ZENERLERNRIR:
1. sampling error (AJF st RIR), BERERN €
2. between-study heterogeneity FEFREN

O =p + G + e

YHENTEEB vetueen-study heterogeneity B, HNNFEMEF LV EURARTFHIFRE (&), BZVARTE
KHHNEES () o

FRNHERER Q X21) #ifiRE M 2) ELHMEER.

« Cochran's Q is defined as a weighted sum of squares ( WSS ) bﬁﬁﬁﬁlﬁﬁﬁ i)bﬁﬁljﬁ’])&r" ek’ﬁﬁxﬂlr— HE’J
(R, BT £ w? ML
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FATTLUEEI, HEcochrane’ QAR EER TIEHFEMBGE

%k MHARMNENSNERESENNENE, BIEE, BFAFN (ALESRIEN), M, AERM. ERE
BE cochrane's Q , BIINAMITEREFES,

o BEREENRE, Q ANREURTRE, EEURTZMRHNE, BEANENMRT GRERIERE BMESTC
BHMENERERD, MEMQ FHEFLFEANEM (TKX).

o Q AITENRKOMMETETRIKETSEFEELMFRENTINES, MRXFR, BITTUGENRRER
BHRRT maasmt , ERITETRMEFHHER

Bl IR
1. BHARESEYE
2. THAFAIREME
T Q #itBMRM:
v 1. THRREF R
o XEME(, = 0, BE 0, — 0 2BKETF ¢, , RITTUERrnorm3H(TAE:

O, — 6 ~ N(0,1)

set.seed(123) # needed to reproduce results
rnorm(n = 40, mean = 0, sd = 1) # FEHIAEMAODIN, HENO, FREEN]

## [1] -0.56048 -0.23018 1.55871 0.07051 0.12929
## [6] 1.71506 0.46092 -1.26506 -0.68685 -0.44566
#H [...]

E S ihHEten thousand times:

set.seed (123
error_fixed <- replicate(n = 10000, rnorm(40

v 1. GHRRIEIFEFEE

E S #HYten thousand times:

set.seed (123
error_random <- replicate(n = 10000, rnorm(40) + rnorm(40

v 118 Q FitE
set.seed (123

Q fixed <- replicate(10000, sum(rnorm(40)”"2
Q random <- replicate(10000, sum((rnorm(40) + rnorm(40))"2

BRIRFEN, EWRERTLUBMARPERE, WHEREFHERM,

AR
7S ax
Q it HERMARZ AR ERNSITE
Q~xi, ELSFEMERIET, Q WAEMAEHE kL — 1 E59%H
RoeRokil: Lt QEENIEE; BEEN-GR, k- EMNES; HEE-0HE
EEEN MR Q TATFHIEME, HARREMEE
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# Histogram of the residuals (theta k - theta)

# - We produce a histogram for both the simulated values in
# error _fixed and error random

# - “lines’ 1is used to add a normal distribution in blue.

hist(error fixed,

xlab = expression(hat(thetalk])~-~hat(theta)), prob = TRUE,
breaks = 100, ylim = c(0, .45), xlim = c(-4,4),
main = "No Heterogeneity")
lines(seq(-4, 4, 0.01), dnorm(seq(-4, 4, 0.01)),
col = "blue", lwd = 2)
hist(error_random,
xlab = expression(hat(thetalk])~-~hat(theta)), prob = TRUE,

breaks = 100,ylim = c(0, .45), xlim = c(-4,4),
main = "Heterogeneity")
lines(seq(-4, 4, 0.01), dnorm(seq(-4, 4, 0.01)),
col = "blue", lwd = 2)

# Histogram of simulated Q-values

# - We produce a histogram for both the simulated values in

# Q fixed and Q random

# - "lines” 1is used to add a chi-squared distribution in blue.

# First, we calculate the degrees of freedom (k-1)
# remember: k=40 studies were used for each simulation
df <- 40-1

hist(Q fixed, xlab = expression(italic("Q")), prob = TRUE,
breaks = 100, ylim = c(0, .06),xlim = c(0,160),
main = "No Heterogeneity")
lines(seq(0, 100, 0.01), dchisq(seq(0, 100, 0.01), df = df),
col = "blue", lwd = 2)

), prob = TRUE,

hist(Q random, xlab = expression(italic("Q")
= ¢(0,160),

breaks = 100, ylim = c(0, .06), xlim
main = "Heterogeneity")
lines(seq(0, 100, 0.01), dchisq(seq(0, 100, 0.01), df = df),
col = "blue", lwd = 2)

W
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MNFERERGF, DHBERTERE. EMHNBIEMNTRERATSTRNS R, ERASMEESEE; DB
FHERNRENMGE. RIATUISHERE, SHREFEAERRRNN, Q NEARSTRIERREREE
BIFTEAZERY K — 189E. XHAEFIE, RARIMTTEEERRINT SN EEREUA R B BRI EFE.

o Cochran's Q@ 2— M EEZEENSITE, TERRAEMERANEMERMENSZE, W Higginsl
Thompsontd I? %t/ H? BREFE,

AR BIFRZEAHT Q FitE, BEEAEA.

v 5.1.2 Higgins & Thompson's I? Statistic
. BF Q HEWAASHKY, TREN NS RONTENES0ES L,
BRI

Q
RIEH—TF:
# Display the value of the 10th simulation of Q
Q fixed[10]
## [1] 35.85787

# Define k
k <- 40

# Calculate I"2
(Q fixed[10] - (k-1))/Q fixed[10]
## [1] -0.08762746

=0, ARBERAELSSERLEAT
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Q random[10] - (k-1))/Q random[10

> (Q_random[10] - (k-1))/Q random|[10
1] 0.5692061

BESFEET, EMAFHR, EFcochrane’s Q itH, UQAITEBRET x| WHAEMER, RESHEEEE, B
4 p EF 12 BET M R8T

o I? - ;5. :low heterogeneity

o I? - 50 : moderate heterogeneity

o I? - 75 : substantial heterogeneity

v 5.1.4 Heterogeneity Variance 72 & Standard Deviation 7

5B which method has been used to calculate the confidence intervals around 72 in your meta-analysis.

E{meta@,}ﬁP, 'I«'l'% tau~2 E@ET}%‘Z|EE"JE;§IE@?§ Q -Profile method %l] Jackson method » TEEI_F“;I%E\E"J
=, BRTHEER oL nethod BY {meta}BEAIAER 1 FE, BRI or ERERINGZE. XFERHHSEE:

method.tau.ci = "QP" / method.tau.ci = "J"

v 5.2 Which Measure Should | Use?
YUFENHEAIRE S AN, EERENGIT, MARKZSHITIINAIR M,

When we assess and report heterogeneity in a meta-analysis, we need a measure which is robust, and not
too heavily influenced by statistical power.

fflglcochrane Q ZREEHFAEFMFHELEMMIZM (FERZHIUBENREN, MEKFEREN, HFHIMNX
e, FUREZEMKFIREN @ < 0.10)

Cochran's Qincreases both when the number of studies increases, and when the precision (i.e. the sample
size of a study) increases.

FRUAH IR ITHRREIREIEMGITE, FEMNNEHT Q £itE (ANEBRRREE LEMTRITR, HEREEFLE
RTTMEN {(Fi26) ).

v J?

LbiRieEE, EARSEMASETHIEN (RAMRER TG, FESTER (REBARPHEHTOR), NR
3t I? B RHEMHITOREF R . 12 = 62.65 [37.9%; 77.5%]

o ERULIR I? 75, FEAMBSHEAZHEN, MEIREBATE, A 12 MENXENEASEM, Eit:
[41.48% 72 (Tau-squared)

o XRELREMAENMGIHE, BRI, RMEZEREKX/D.

o T AEEAKHIEAS, BiER. EXH, LHETEERMERTUNFHHAFE.
4 2. 8% I? EEKE

o 124t I? B 95% Cl I USIFIRE IR ERE.

o WIR CIRTE (W110% -90%), BRFAIRARHEERS.

4 3. #8% 7xia  (prediction interval)
. ERAUERETAR A SR ERMAIEE, th PEEMEEN,
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v 72
. TR, FEHRARBREDLOL, GRTRE

| Prediction intervals (Pls) are a good way to overcome this limitation. (IntHout et al. 2016)

o PIsAZMEREMT —NEE, HITILURENGIHETARRMFHIMNERTREISE~EE (FGTHMIKE
ER)

=

o MRFVXETEAFE (positive, REALMNEZ BNEREE), WFHAIEESMER THRETE
8; MREEEE, WHRFAHE (RE-NEZNMUKERERL)

RERE RERE BEH
12 smfdit V| HRTSMELE], B

12 BEXE v[v] ERMETRREY, BRIZE
v TR, ASRABEM
QRHEp A I\ BIRIEMA KSR, BHIES
MK 8] vV REFRAR A EEE

HEFM p1s around the o, FHIMER a2 MIWMESSRZEHEN <& -

The formula for 95% prediction intervals looks like this:

Bt tr-1,09754/ SEE + 72

qt(0.975, df = 5

FENEFERTEAHZRR, {meta} R\ T IHEFUNXIBIAITHAEE prediction = TRUE

BNELBRRE]® (WEEXE), URTANXE, FHEMMRERER,

v 5.3 Assessing Heterogeneity in R

m.gen <- update(m.gen, prediction = TRUE

summary (m.gen

## Review: Third Wave Psychotherapies
##
#[...]
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##

## Number of studies combined: k = 18

#i#

#i# SMD 95%-CI t p-value

## Random effects model (HK) 0.5771 [ 0.3782; 0.7760] 6.12 < 0.0001

## Prediction interval [-0.0572; 1.2115]

#i#

## Quantifying heterogeneity:

## tau™2 = 0.0820 [0.0295; 0.3533]; tau = 0.2863 [0.1717; 0.5944];

## 172 = 62.6% [37.9%; 77.5%]; H=1.64 [1.27; 2.11]

#i#

## Test of heterogeneity:

## Q d.f. p-value

## 45.50 17 0.0002

##

## Details on meta-analytical method:

## - Inverse variance method

## - Restricted maximum-likelihood estimator for tau”2

## - Q-profile method for confidence interval of tau”2 and tau

## - Hartung-Knapp adjustment for random effects model (df = 17)

## - Prediction interval based on t-distribution (df = 16)
FRIABRATRE:

1. QFitE M1 BEM

2. I? it B 95% BiEKA
3. tau2 M95%BEEXIE

4. PI M195% B = Xa]

Re

porting the Amount of Heterogeneity In Your Meta-Analysis

Here is how we could report the amount of heterogeneity we found in our example:

“The between-study heterogeneity variance was estimated at “12 = 0.08 (95%CI: 0.03-0.35), with
an 12 value of 63% (95%Cl: 38-78%). The prediction interval ranged from g = -0.06 to 1.21, indicating
that negative intervention effects cannot be ruled out for future studies.”

HITAILEE, MRANESMNEZ AFI—ENER, AUBH P REAXLEEZRIRIR:
o WIFRENIMASEE, SERINNEHMNENRGEHSE
o ATERXLRER, FNMEE T RERNEBTEHLEERNBEENER:

e Outlier analysis (REEDH)

e Influence analysis (FM7I94)

HERRL AR I ERIF IR K,

HMMBPFHARNS AR, MiZEAMH?

6.2-6.4 Between-Study

L 12> 50% BY, BDREBPEFANSHEMETHARENVINETRVENES, BXREiron-cladl,
&="rule of thumb”, FIERFTIEEDMITR, MASRESHFNTEHNER TEENRRMT, X
ERTIENFEIRE (p-hacking) "R, XRIDITERREIAFTEENEE (researcher agenda) 5

%O
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v 5.4 Outliers & Influential Cases
. BIERE), —WIFASKARENREE GEARE)), EMRISLNBNE ML, — NI ERBISXERSEE
B LR R H N,
o B—AE, BIVEELENRNESTRE (EEaSIEIMRNEN, EEaE B MRS LR ERE
E/I\ﬁﬁ)’ iXﬁEHﬁﬁﬂ‘ﬁﬂ‘Z?\J influential cases
v 5.4.1Basic Outlier Removal
ﬁnﬂlﬁ‘;faﬂ')uﬂ%u influential cases .

1. “Brute force” approach : MIRETMATMEEXEFMUEMNINELIYNENEEKEFES, FREHAN
S R & B2 HIR LA TR &R .

o SURMR/IN: for which the upper bound of the 95% confidence interval is lower than the lower
bound of the pooled effect confidence interval (i.e. extremely small effects)

o BNHRA: for which the lower bound of the 95% confidence interval is higher than the upper
bound of the pooled effect confidence interval (i.e. extremely large effects).

dretar AJLATERXNEE, HiAmetafVaHER AT R, BRIFEZMATE:

find.outliers(m.gen

## Identified outliers (random-effects model)

Bl e

## "DanitzOrsillo", "Shapiro et al."

##

## Results with outliers removed

HH oo

## Number of studies combined: k = 16

##

## SMD 95%-CI t p-value
## Random effects model 0.4528 [0.3257; 0.5800] 7.59 < 0.0001
## Prediction interval [0.1693; 0.7363]

##

## Quantifying heterogeneity:
## tau”2 = 0.0139 [0.0000; 0.1032]; tau = 0.1180 [0.0000; 0.3213];
## 172 = 24.8% [0.0%; 58.7%]; H = 1.15 [1.00; 1.56]

##

## Test of heterogeneity:
## Q d.f. p-value
## 19.95 15 0.1739
##

## [...]

We see that the find.outliers function has detected two outliers, " panitzorsitio " and " shapiro et al. "
WHEBR TXLERRAR/G, find.outliers function rerun T4,
IEMN— T HiPRoutliers FRILE R :

summary (find.outliers(m.gen)$m.random

> summary (find.outliers(m.gen)$m.random

Review: Third Wave Psychotherapies

SMD 95%-CI %W(random) exclude
Call et al. 0.7091 [ 0.1979; 1.2203 4.4
Cavanagh et al. 0.3549 [-0.0300; 0.7397 6.9
DanitzOrsillo 1.7912 [ 1.1139; 2.4685 0.0 &
de Vibe et al. 0.1825 [-0.0484; 0.4133 13.1
Frazier et al. 0.4219 0.1380; 0.7057 10.4
Frogeli et al. 0.6300 [ 0.2458; 1.0142 6.9
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Gallego et al. 0.7249 [ 0.2846; 1.1652 5.6
Hazlett-Stevens & Oren 0.5287 0.1162; 0.9412 6.2
Hintz et al. 0.2840 [-0.0453; 0.6133 8.6
Kang et al. 1.2751 [ 0.6142; 1.9360 2.8
Kuhlmann et al. 0.1036 [-0.2781; 0.4853 7.0
Lever Taylor et al. 0.3884 [-0.0639; 0.8407 5.4
Phang et al. 0.5407 | 0.0619; 1.0196 4.9
Rasanen et al. 0.4262 [-0.0794; 0.9317 4.5
Ratanasiripong 0.5154 [-0.1731; 1.2039 2.6
Shapiro et al. 1.4797 [ 0.8618; 2.0977 0.0 &
Song & Lindquist 0.6126 | 0.1683; 1.0569 5.6
Warnecke et al. 0.6000 0.1120; 1.0880 4.8
Number of studies: k = 16

SMD 95%-CI t p-value
Random effects model (HK) 0.4528 [0.3257; 0.5800] 7.59 < 0.0001
Prediction interval 0.1705; 0.7352

Quantifying heterogeneity (with 95%-CIs):
tau”2 = 0.0139 [0.0000; 0.1032]; tau = 0.1180 [0.0000; 0.3213
I72 = 24.8% [0.0%; 58.7%]; H=1.15 [1.00; 1.56

Test of heterogeneity:
Q d.f. p-value
19.95 15 0.1739

Details of meta-analysis methods:

- Inverse variance method

- Restricted maximum-likelihood estimator for tau”2

- Q-Profile method for confidence interval of tau”2 and tau
- Calculation of I”2 based on Q

- Hartung-Knapp adjustment for random effects model (df = 15
- Prediction interval based on t-distribution (df = 15

EATAILES, AIMIANSREENHARNNEWIZEART HRESINZIHNT), BEEWEMITE (8K
HNEEXE. RREEFHTNXEISEHITE), SR%RA:

1. QEHEXLHEITFEEX (FEE)

2. I? it 8RR/ from 63% to 25%

3.tz MEEXENMEHLEECT (REEFESR)

4. FNX 81188 narrowed (RE&positive5E)

v 5.4.2 Influence Analysis
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BT 1RiIGE (outliers) =R MMZERAIrobust, —EMARIMNEINM T BB SIRAIZER I LERSERN

=

HARNEBZEREHTE—MRN, WSERENRE ZHRremoved, LERAIERAERITFREN. Eltt, AT
WIEFAIERARMRYE, MZMIE#HITHRE:

. E?ﬂzﬁ outliers cases *l] influence cases , outliers cases R%%&;E*&ﬁ“ﬁ%; removeZEEJﬁE \‘%%ﬁﬂﬂ%%,
i influence cases 151618k, BMESUBHTREG, SHBREAIRESZMESMNER BB
)

BIFZTRAATUEXMRR:
1. tleave-one-out method

« In this approach, we recalculate the results of our meta-analysis K tines , each time teaving out one
study

2. HRERLEHE, BT ELRR 077124

o FIMSUEIRIEBLNN RN TOMHSEGETRWRANAR, HiLRINPMEXHPERNRMEER
T FAIBSLE N,

The {dmetar} package contains a function called influenceAnalysis :
AR
1. **ERZE IR EE L {meta} BBV HERITRBITIN

2. default/FE, EI&E randon = TRUE
m.gen.inf <- InfluenceAnalysis(m.gen, random = TRUE

The 1nfluencernalysis function creates four influence diagnostic plots:

Ihie HiFFfciE
Bauijat plot KREMERMEANNEZERARNMAR  QAitE + MET
Influence diagnostics FAEAIEHEIRRB X B R Cook's D. DFBETAS &
Leave-one-out (A EHF) BEMPREHREINALE M EEN
Leave-one-out (I2HFF) EBRERRENEE 1> Tk

v 5.4.2.1Baujat Plot

plot(m.gen.inf, "baujat"

6.2-6.4 Between-Study Heterogeneity
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Influence on pooled result

1.0-

0.5~

de Vibe et al

8ong & Lindquist Kuhimann et al.
Frazier et d| Hintzetal f [ Gaiiegn ot al

(CL2XDY 7 gy

Ratanasifipang I RASAREH et al ]Phang erar HHazlen-Slevem & Oren }

DanitzOrsilo (@

Shapiro et al

0 5 10 15
Overall heterogeneity contribution

o XaxisR-EMIEMFEE (as measured by the Cochrane's Q)
o Y axis T M F MR R
avjat® AT IZHIEESTPEEXMBREENHAR. SEENNMR, NEFREEERATH, FEIRE

EEXAR. FiA AR, TESNENIIRERBINER, EAMEHEEN&HBNEEREAN
i, %0"de Vibe et al.”s

v 5.4.2.2 Influence Diagnostics
AIARML influence diagnostics BYLER:

plot(m.gen.inf,

"influence")

Studies determined to be influential are displayed in red in the plot generated by
the 1nfluenceanalysis function:

6.2-6.4 Between-Study Heterogeneity
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Stand. Residual
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F @ EF e T EFLF P

Cook's Distance
Covariance Ratio

PR o & D S A S S § Py PRy

tau-squared (L-0-0)
Q (L-0-0)

P S S R SR Y PR R N S P S P S S S

ey

O S R SR S Y R S Y PR Sy

hat
weight

9, ;
G,

b

P

5

)
P

=

o DHIERET 2 MMRSERITINSREZ BN SIRE, WLINSHE, MENSHRET
v 5.4.2.2.1 Externally Standardized Residuals
_ Ok —
¢ =
VVar(ine) + 7 + 5t

BiE—T:

W k WRRRN, THBNE ERRNTIMNE 0, SFSTHEN T BSENME o ZIBIEE
BB, HEIEXFEBRU—TEEIITERRBIREN—X R ETRMRREIR—EN, ERLRER
BiIgX.

SENIEIR:

(1) the variance of the external effect (i.e. the squared standard error of “ik

(2) the 72 estimate of the external pooled effect,

(3) the variance of k

o FRUSGERIERMZERU (1) FIREKTREEHBNENSE + (2) FIREKTMRESH
M ERNtau"2 + (3) BKMARITAERNTES. =EZMNFEHRUTAEL.

influence cases de FIBTHRE:

o [t |>1.96: @ G LRERS

o |tk |>25:  BIGE—SHEE

o |t [> 3 BERR, RUFREE
v 5.4.2.2.2 DFFITS Value
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A=k
w() A
\/sz o] (si+7%)

| mssbs: £—HRHEHME (pooled effect) HIFMESK.

TMIMBIRAENIRE t, ATtL, FREER, BXFRE FKOMR"BEMNEREREEERM", MAXER
B,
v 5.4.2.2.3 Cook's Distance

S5DFRITEA—, B—HXFNBERK 2T, FILUREEIEE:

DFFITS;, =

(= )

Dy, =

= Dk Tﬁﬁj(; gﬁﬁﬂﬁﬂﬁﬁ% influence cases
v 5.4.2.2.4 Covariance Ratio

Va?‘(ﬂ\k)
Var (i)

covratio EIERBEINMARIT meta LIFEER" = "R,
% CovRatio < 1, HEAREZAREAESE /. ERFRE, ©AEER"influence cases"HA KA FEHIRL

CovRatio,, =

=
#&, CovRatio > 1 HHRE "IRER"—IEm 7 meta ERIITE M4,
BEEME:

LMERER TG, ENAHNEENAENREMNENSZLGNF, ARFRT BTG, &
HERERAT, WRAREMARTERNEHERIEMT BENFHRELHAR.

v 5.4.2.2.5 Leave-One-Out 72 and () Values

B zmsa—oms , MNERBAPRHRMIET o2 8 cochran's Q EEREAET N, BRHME, MERE
KBRS, tau2f1QT/NT, AR MR ARER £ R RIERIHRIR,

A, B—LEANEREN"STLHESHINNRAE, NRFERUTEEZ—, NEMIFREGHRNIER

Lol:ES K
DFFITSk > 34/ =
k> 51

Dy > 0.45
3
hat —
aty > A
B — TR REFNIERXITANE:
RIZHEE 205
Ei=tn HE
DFFITS 11
Cook's D 0.52
Hat & 0.8
BTt E e maEE:
b=t FIAT A £
DFFITS >3-1/(k—1)=3-1/19 =~ 0.688 [411>0.688 - #Bf%

6.2-6.4 Between-Study Heterogeneity
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Cook's D > 0.45 0.52 > 0.45 - #8fr
Hat & >3/k=3/20=0.15 018 > 015 - #Bt%

ax
DFFITS @& MR ZRA S BENE EHRR T
Cook's DBEIE  ZHAFMEEMAEERIMILA
Hat {E#BE){E TEERSENPNERS (B

—HIESR T XTI 5 ] sE R T EINMEa MG, FSETERNERVNEZESTHLIMES
71: -]Errbﬁﬁo

This further corroborates that the two studies could have distorted our pooled effect estimate,
and cause parts of the between-study heterogeneity we found in our initial meta-analysis.

2 npabsgiif:o] =)o R
BHY BiEA
5 BEE (outliers) LRSI RE T SRR (b ty)
ST BATFFHE (leverage) WLARBATHEEAR. FE), EREPEF"ETSN
ET =

E (hat M weight 94fr)
MRS BT & HAMAEiHE (effect size) {540 DFFITS. Leave-one-out ¥ ZFFZuMIBR A9

Ty
WRLERRST BN T AR (15 I3 Q) RERLEMASHEET—HEREES
PRLERRST B T IR B MRS sz e % Cook's D $5HFAZ A EIAEIARI S R0

SHIERBE, Influence analysis’ EBIREREG A S4ws wNT 2xuws M @t
v 5.4.2.3 Leave-One-Out Meta-Analysis Results

plot(m.gen.inf, "es") # ZEEMMLE (lower to higher) HF

plot(m.gen.inf, "i2") # REBI2EHF

Sorted by Effect Size

Sorted by 1
Omittng DaritzOrsilo “ R 705! poroost - nk Oniting DanteOrsilo ———— r-aewh-ostpaross)
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¥ 5.4.3 GOSH Plot Analysis

Let us see what happens if we rerun the meta-analysis while removing the three studies that
the gosh.diagnostics function has identified.

update(m.gen, exclude = c(3, 4, 16)) %>%

summary ()
## Review: Third Wave Psychotherapies
## SMD 95%-CI %W(random) exclude
## Call et al. 0.7091 [ 0.1979; 1.2203] 4.6
## Cavanagh et al. 0.3549 [-0.0300; 0.7397] 8.1
## DanitzOrsillo 1.7912 [ 1.1139; 2.4685] 0.0 *
## de Vibe et al. 0.1825 [-0.0484; 0.4133] 0.0 &
## Frazier et al. 0.4219 [ 0.1380; 0.7057] 14.8
## Frogeli et al. 0.6300 [ 0.2458; 1.0142] 8.1
## Gallego et al. 0.7249 [ 0.2846; 1.1652] 6.2
## Hazlett-Stevens & Oren 0.5287 [ 0.1162; 0.9412] 7.0
## Hintz et al. 0.2840 [-0.0453; 0.6133] 11.0
## Kang et al. 1.2751 [ 0.6142; 1.9360] 2.7
## Kuhlmann et al. 0.1036 [-0.2781; 0.4853] 8.2
## Lever Taylor et al. 0.3884 [-0.0639; 0.8407] 5.8
## Phang et al. 0.5407 [ 0.0619; 1.0196] 5.2
## Rasanen et al. 0.4262 [-0.0794; 0.9317] 4.7
## Ratanasiripong 0.5154 [-0.1731; 1.2039] 2.5
## Shapiro et al. 1.4797 [ 0.8618; 2.0977] 0.0 *
## Song & Lindquist 0.6126 [ 0.1683; 1.0569] 6.1
## Warnecke et al. 0.6000 [ 0.1120; 1.0880] 5.0
#i#
## Number of studies combined: k = 15
##
#i# SMD 95%-CI t p-value
## Random effects model 0.4819 [0.3595; 0.6043] 8.44 < 0.0001
## Prediction interval [0.3586; 0.6053]
#i#

## Quantifying heterogeneity:
## tau™2 < 0.0001 [0.0000; 0.0955]; tau = 0.0012 [0.0000; 0.3091];
## 172 = 4.6% [0.0%; 55.7%]; H = 1.02 [1.00; 1.50]

#HE
## Test of heterogeneity:
## Q d.f. p-value
## 14.67 14 0.4011
## [...]

BA T IARIN:

« studies number 3 and 16 are " panitz0rsillo " and " shapiro et al. ", XFRIAAFRIEZ BRI (outliers
influence analysis) A MET M,

 Study 4 is the one by “de Vibe", BRAFRBHENREFME, ERXMRABRSHNE, BIFEERNES R
KR ERK, BINARENEIEEMNE, WEESHYUMNFE T SR, PRSI S E— 52
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Mk =AEREMONARG, BENSHEME (7217 LFEE, HBEEIERAMNXRER, MEHMLE
BARE TR, BNER—KER, RPEBFERER (RIMTENTYMEFAZSEEMERZWANHRTR
M) o

BATIAER U TRAH#HITOR:

1. WBEERNHTOTPWLEEARRZE influence cases

2. R&sensitivity analysistIZER (BIBR influence cases ERIEDIHT)

3. glE—"Mable RTAIRFIBHNER, REELVEHE!
* pooled effect, its confidence interval and p value
« few measures of heterogeneity (I%, 72 et al. as well as the confidence interval thereof)
o prediction intervals

4. CIRFAIBIBR T WLERIGEAR CCIRITERETHLMR)

Below is an example of how such a table looks like for our n.qen meta-analysis from before:

Analysis g 95% Cl p 95% PI ? 95% ClI (1?)
Main Analysis  0.58 0.38-0.78 <0.001 -0.06-122  63% 39-78
Infl. Cases 48 0.36-0.60 <0.001 0.36 - 0.61 5% 0-56
Removed

" Removed as outliers: DanitzOrsillo, de Vibe, Shapiro.

® Influential studies identified via influence diagnostics, outliers analysis and GOSH (e.g., DFFITS, Cook’s D,
standardized residuals) were removed in this sensitivity analysis.

EMEBNRIEEHE, BRBETETLURINEGHBESIRERN#—PT. G0, MREIHTHIRIEE
TEEEREHE ($1.4.58), BITTUES=1TRESER.
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