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[Abstract] The robumeta package provides functions for performing robust variance meta—regression.
Traditional means of meta—regression couldn’ t deal with the complicated and unknown correlations among
dependent effect sizes. The robumeta package provides a new method of using different weighting schemes to
establish both large and small sample robust variance estimation (RVE) to performing robust variance meta—
regression. The traditional RVE can just use in the large sample, but it can be used in the small sample after some
adjustments have been done. This article uses examples to introduce the whole functions of robumeta package
in performing robust variance meta—regression, including data preparation, calculation implementation, result

summary, and plots drawing.
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data(oswald2013.ex1)

oswald_intercept<—robu(formula=effect.
size~1,data=oswald2013.ex1,studynum=Study,var.eff.
size=var.eff.size,tho=0.8,small = TRUE)
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H . formula = effect.size~ 1%/~ 18 F 1 26 P A5 A
“Neffect.size~1, data = oswald2013.ex1FE/~5fd 1
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hierdat$followup_m<-group.
mean(hierdat$followup, hierdat$studyid)
hierdat$followup_c<-group.
center(hierdat$followup, hierdat$studyid)
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Estimate StdErr t—value dfs

P(It1>) 95% CI.L 95% CIL.U sig

1X.Intercept ~ 0.277 0.181 1.53 7.84

0.164 -0.141 0.695

. Estimates & W 25 HE, StdEmERFRER, t—valueZernfli, dfsFmHBEE, P(U>)FRPE, 95% CLLFEE/RIS%A]{EIX AT
B, 95%CLUF/RIS% KA 1R, sigf/n IMNEE R 38 v, ARw WEsEH A o™ S30R, W@ 7 o8, gh
FH e BIOR; MR 0 SRR ARENWE AT, BUNARAHETIME: P<0.01 #* | P<0.05 **, P<0.10 *; #H

HiEE< 4, IBAXAEE R ATE BRI

x2 Sensitivity()ﬁﬁ%ﬁﬁ?)ﬁ I0ERS

type Variable Rho=0 Rho=0.2 Rho=0.4 Rho=0.6 Rho=0.8 Rho=1

1 Estimate intercept 0.277 0.277 0277 0.277 0277  0.277
2 Std. Err. intercept 0.181 0.181  0.181  0.181  0.181  0.181
3 Tau.Sq 0.184 0.184 0.184 0.185 0.185 0.185

: typeR/RGIRAY AR, VariableFR Al ZEHEY A FK, RhoFos p
{f, EstimateZe/nE 7 21 HA, Std. EnntrifEiR, TauSqRms
™
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R3 group.center()fir S HATIE A4S

X X X X

1 17.14286 18 —-2.69388 35 0 52 -27.1133
2 0 19 -19.8367 36 0 53 -44.2562
3 —-17.1429 20 35.14286 37 8.571428 54 -27.1133
4 0 21 -35.1429 38 -8.57143 55 -27.1133
5 0 22 -11.2381 39 0 56 2523153
6 —-17.1429 23 —-81.5238 40 252.3153 57 -9.97044
7 17.14286 24 92.7619 41 -44.2562 58 —-44.2562
8 0 25 0 42 -44.2562 59 -27.1133
9 0 26 0 43 -9.97044 60 -27.1133
10 0 27 0 44 -27.1133 61 —-44.2562
11 78.57143 28 0 45 -27.1133 62 —-44.2562
12 -78.5714 29 0 46 -27.1133 63 43.17241
13 -19.8367 30 0 47 -27.1133 64 -27.1133
14 67.59184 31 0 48 50.60099 65 -27.1133
15 -19.8367 32 0 49 139.1724 66 -9.97044
16 14.44898 33 0 50 -27.1133 67 -27.1133
17 -19.8367 34 0 51 —44.2562 68 -45.399

1 XFR K45 Fgroup.center 1AL T A RE RS

4 group.mean()ir 2T 5 L5 H

X X X X
1 34.28571 18 36.97959 35 51.42857 52 61.39901
2 34.28571 19 36.97959 36 51.42857 53 61.39901
3 34.28571 20 69.42857 37 25.71428 54 61.39901
4 34.28571 21 69.42857 38 25.71428 55 61.39901
5 34.28571 22 115.8095 39 51.42857 56 61.39901
6 34.28571 23 115.8095 40 61.39901 57 61.39901
7 34.28571 24 115.8095 41 61.39901 58 61.39901
8 34.28571 25 34.28571 42 61.39901 59 61.39901
9 51.42857 26 34.28571 43 61.39901 60 61.39901
10 51.42857 27 34.28571 44 61.39901 61 61.39901
11 130 28 51.42857 45 61.39901 62 61.39901
12 130 29 51.42857 46 61.39901 63 61.39901
13 36.97959 30 51.42857 47 61.39901 64 61.39901
14 36.97959 31 51.42857 48 61.39901 65 61.39901
15 36.97959 32 51.42857 49 61.39901 66 61.39901
16 36.97959 33 68.57143 50 61.39901 67 61.39901
17 36.97959 34 34.28571 51 61.39901 68 61.39901
. XFIRBEI 5> Z group.mean T 1T TG
5 Metaltl A Hr Y4521
Estimate StdErr t-value dfs P(ltl>) 95% CI.L 95% CL.U sig

1 X.Intercept ~ -0.154226  0.147671 -1.044 6.07 0.3361 -0.51461 0.20615

2 followup_e ~ -0.000162  0.000695 -0.233 1.30 0.8470 -0.00534 0.00502

3 followup_m  0.003467 0.002320 1.495 3.28 0.2243 -0.00357 0.01050

4 binge 0.666645 0.115623 5.766 4.33 0.0035 0.35514 0.97815 ok

1 EstimateRm & HT 25 1HE, StdEmERmFrER, t—valueFntfl, dfsFEm HHE, PUS)FRRPE, 95% CLLEE/R5% 0] {FX AT

FR, 95%CLUZFZR WG X Y, sighfFm iy & 5 Bl TINS5 SRAERM: . P<0.01 =+ | P<0.05 **, P<0.10 *;
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forest.robu(oswald_intercept,es.lab="Crit.
Cat",study.lab="Study","EffectSize"= effect.size,
# optional column "Weight" = r.weights) # optional

column
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Forest Plot
Studies Effect Size  Weight
Avenanti et al. {2010)
Brain Activity —_— 0545 1.508
Brain Activity — 0,887 1508
Cunningham et al, (2004)
Brain Activity —— 107 3508
Glaser & Knowles (2002)
Response Time - 0.457 2413
Response Time —- 010 2413
He at al. (20049) i
Braim Activity —— o141 0373
Brain Activity — oz 0.373
Brain Agtivity —t— 0548 0373
Brain Activity —_—— 057Ts 0373
Brain Activity —_ 0354 0373
Brain Activity _ o110 0,373
Brain Activity e 0288 0373
Brain Activity — =0,000 0373
Brain Agtivity —— 0007 0373
Brain Activity _ =0.162 0373
Brain Activity e — 0633 0373
Kom et al. (2012)
Braim Activity —_— H 0829 2020
Brain Activity —_— =1.020 200
Phelps et al. (2000}
Brain Activity ——— 0658 1,638
Brain Activity ——— 0sTs 1,688
Richeson & Shelton (2003) :
Response Time - 0583 2079
Response Time —— 0057 2078
Richeson, Baird et al, (2003)
Brain Activity —_— 0224 0414
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Brain Activity A 0580 0414
Brain Activity B E— 0472 0414
Brain Agtivity —_— 0.867 0414
Brain Activity —_ 0549 o814
Responge Time —_— 08N 0414
Tuitle [Unpablished) (2009) ]
Response Time | 0040 5210
-
r T — T 1
2 1 L] 1 2
Effect Size

1 robumetae ¥ (5.2 il (¥ ZRAK I
54RICA

S Al b S N = N = I I DO S
SEDE M2l . AT R6 FrR a4 W) i) £ 7/ 3R
I~RSMZER, BTN, AR AT oy
4> (Lhgroup.center()fir 2> i) -
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