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V¥ Intro

We already learn how to 1) pool effect sizes in R, @and how to 2) assess
the heterogeneity in a meta—analysis.

NOW: We come to visualize the results We obtained in previous steps.
o BRMNAIMIEERER Forest plot , HAILURR:
1. observed effect sizes in each study
2. confidence interval (observed effect size and pooled effect size)
3. The weight of each study
4. Pooled effect size

o The meta} package has an in-built function which makes it very easy to
produce beautiful forest plots directly in r.

THEEXFE:
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1. {meta} ZRMEIREL neta::forest() , ARIATINFRIEEERPFERE.

2. —fmeta D ITER T MLV A prapery plot  (Rlcker and
Schwarzer 2021),

v 6.1 What s a Forest Plot?
TEIRTRTHMEFEaNEERE:

Observed Study Study Weight (Square)
Effect Size . I‘. Study Confidence Interval (Line)
o | 95%-Cl Weight
Study Name ~ | _— __ Effect Size
“ Study 1 e 0.18 [-0.05;0.41] 22.1%-—  Data
Study 2 T— 0.28 [-0.05;0.61] 13.8%
Study 3 — 0.35 [-0.03;0.74] 10.9%
Study 4 e 0.42 [0.14;0.71] 17.1%
Study 5 —_— 0.53 [0.12;0.94] 9.7%
Study 6 —— 0.63 [0.25;1.01] 10.9%
Study 7 ——s%——— 071 [0.20;122] 68%
Study 8 ——=— 0.72 [0.28;1.17] 8.7%
Pooled Effect — 0.42 [ 0.28; 0.56] 100.0%
N N
0 |05 1
Pooled Effect (Diamond)

o forest plots can be enhanced by also displaying, for example, a

heterogeneity measure such as I2 or ’7'2.

v 6.2 ForestPlotsin R

We can produce a forest plot for any type of {meta} meta-analysis object
(e.g. results of metagen, metacont, or metabin) using
the meta::forest function.

o fEF {meta} BMforest() KM default iGHBEE 5L, EBELLSHEAE
%é, iﬁiﬁ?i‘ ?meta::forest EE iﬁ@l%&ﬂ'{} R documentation o LX-F;EE",%"E,E'\J%?&
IRE.

1. sortvar. The variable in the meta-analysis data set by which studies

are sorted in the forest plot. If we wantto order the results by effect
size , for example, we can use the code sortvar = TE .
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https://bookdown.org/MathiasHarrer/Doing_Meta_Analysis_in_R/references.html#ref-rucker2020beyond
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10.

11.

comb. fixed . Logical, indicating if the fixed-effect model estimate
should be included in the plot.

comb.random . Logical, indicating if the random-effects model estimate
should be included in the plot .

text.fixed . The label for the pooled effect according to the fixed-
effect model. By default, "Fixed effect model" is printed.

text.randon . The label for the pooled effect according to the random-
effects model. By default, "random effects model” is printed.

prediction . LOgiC8|, indicating if the prediction interval should be
added to the plot.

label.left and tlabel.right . Label added to the left and right side of
the forest plot. This can be used to specify that, for example, effects
on this side favor the treatment (e.g. tabel.left = "Favors treatment” ).

smlab . A label displayed on top of the plot. This can be used to show

which effect size metric was used .

xlim . The limits of the x-axis , Or the character “s to produce
symmetric forest plots. This is argument particularly relevant when
your results deviate substantially from zero, or if you also want to
have outliers depicted. If we want that the x-axis ranges from 0 to 2,
for example, the code is xtim = c(0,2) .

ref . The reference line in the plot. Depending on the summary
measure we used, this is either o or 1 by default.

leftcols and rightcols . Here, you can specify which variables should be
displayed on the left and right side of the forest plot . There are a few
in-built elements that the function uses by default. For

example, "studiab® stands for the study label, "effect” for the
observed effect size, and effect.ci for both the effect size and its
confidence interval. It is also possible to add user-defined columns,
as long as these were included in the data.frane we initially provided
to the {meta} function. In this case, we only have to add the name
of the column as a character string.

#1
forest(m, leftcols = c("studlab", "country"
#2



meta::forest(m.gen
sortvar = TE
prediction = TRUE
print.tau2 = FALSE
leftcols "studlab", "TE", "seTE", "R

Il
(@]

iskOfBias"
leftlabs

Il
(@]

IIAuthorll Ilgll IISEII IIRiSk
of Bias"

12. 1leftlabs and rightlabs . The labels that should be used for the columns
displayed to the left and right of the forest plot.

13. print.12 and print.12 .ci . Logical, indicating if the I? value and its
confidence interval should be printed. This is true by default.

14. print.tauz and print.tau . LOgical, indicating if the 72 and T value
should be printed. The value of 72 is printed by default.

15. col.square , col.diamond and col.predict . The color (e.g. "blue" ) of the
square, diamond and prediction interval, respectively.

o Time to generate our first forest plot. In this example, we plot the n.gen
object. We sort the studies in the forest plot by effect size, add a
prediction interval, and user-defined labels to the left. The meta::forest
function prints the > value by default, which we do not want here, so
we set print.tau2 tO FALSE .

This is how our code looks in the end:

meta::forest(m.gen
sortvar = TE
prediction TRUE
print.tau2 FALSE
leftlabs = c("Author", "g", "SE"
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Author g SE Hedges's g SMD 95%-Cl Weight

Kuhlmann et al. 0.1036 0.1947 - 0.10 [-0.28;0.49] 6.3%
de Vibe et al. 0.1825 0.1178 = 0.18 [-0.05;0.41] 7.9%
Hintz et al. 0.2840 0.1680 = 0.28 [-0.05;0.61] 6.9%
Cavanagh et al. 0.3549 0.1964 = 0.35 [-0.03;0.74] 6.3%
Lever Taylor et al. 0.3884 0.2308 £ 0.39 [-0.06;0.84] 5.6%
Frazier et al. 0.4219 0.1448 +F 042 [0.14;0.71] 7.3%
Rasanen et al. 0.4262 0.2579 —H— 0.43 [-0.08;0.93] 5.1%
Ratanasiripong 0.5154 0.3513 I 0.52 [-0.17;1.20] 3.7%
Hazlett-Stevens & Oren 0.5287 0.2105 —EH— 0.53 [0.12;0.94] 6.0%
Phang et al. 0.5407 0.2443 —5— 0.54 [0.06; 1.02] 5.3%
Warnecke et al. 0.6000 0.2490 —B— 0.60 [0.11;1.09] 5.2%
Song & Lindquist 0.6126 0.2267 —1— 0.61 [0.17;1.068] 5.7%
Frogeli et al. 0.6300 0.1960 —E— 0.63 [0.25;1.01] 6.3%
Call et al. 0.7091 0.2608 —8— 0.71 [0.20; 1.22] 5.0%
Gallego et al. 0.7249 0.2247 —— 0.72 [0.28;1.17] 5.7%
Kang et al. 1.2751 0.3372 —8— 128 [0.61;1.94] 3.9%
Shapiro et al. 1.4797 0.3153 | —E— 1.48 [0.86;2.10] 4.2%
DanitzOrsillo 1.7912 0.3456 —8— 179 [1.11;247] 3.8%
Random effects model (HK) * 0.58 [ 0.38; 0.78] 100.0%
Prediction interval | ‘ —‘ ‘ [-0.05; 1.21]

'
\S]
1
-
o
-
N

Heterogeneity: = 62.6%, p =0.0002

#H—HIERE BRI : RN Risk of bias” 5:

meta::forest(m.gen

sortvar = TE

prediction = TRUE

print.tau2 = FALSE

leftcols "studlab", "TE", "seTE", "RiskOfBias"
leftlabs "Author", "g", "SE", "Risk of Bias"

C
C

1. EARH pata set BEFE “riskorpias” 5, RIMEBIREEL 5= 2SI
)\ leftcols = EDEJO

2. JHENTHFAB pata set HITHER, pata set ANFISHIFEHERENEGR
RER,
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Author

Kuhimann et al.
de Vibe et al.
Hintz et al.
Cavanagh et al.
Lever Taylor et al.
Frazier et al.
Rasanen et al.
Ratanasiripong
Hazlett-Stevens & Oren
Phang et al.
Warnecke et al.
Song & Lindquist
Frogeli et al.

Call et al.
Gallego et al.
Kang et al.
Shapiro et al.
DanitzOrsillo

Random effects model (HK)

Prediction interval

g SE Risk of Bias

0.1036 0.1947 high
0.1825 0.1178 low

0.2840 0.1680 low
0.3549 0.1964 low
0.3884 0.2308 low
0.4219 0.1448 low

0.4262 0.2579 low
0.5154 0.3513 high

0.5287 0.2105 low
0.5407 0.2443 low
0.6000 0.2490 low
0.6126 0.2267 high
0.6300 0.1960 low

0.7091 0.2608 high
0.7249 0.2247 high
1.2751 0.3372 low
1.4797 0.3163 high
1.7912 0.3456 high

Heterogeneity: = 62.6%, p = 0.0002

Favors control

v 6.2.1Layout Types

1. wavar layout

meta::forest(m.gen

layout

SMD

0.10
0.18
0.28
0.35
0.39
0.42
0.43
0.52
0.53
0.54
0.60
0.61
0.63
0.71
0.72
1.28
1.48
1.79

0.58

Favors treatment

95%-Cl Weight

[-0.28; 0.49]
[-0.05; 0.41]
[-0.05; 0.61]
[-0.03; 0.74]
[-0.06; 0.84]
[0.14; 0.71]
[-0.08; 0.93]
[-0.17; 1.20]
[0.12; 0.94]
[ 0.06; 1.02]
[0.11; 1.09]
[0.17; 1.06]
[0.25; 1.01]
[0.20; 1.22]
[0.28; 1.17]
[0.61; 1.94]
[ 0.86; 2.10]
[1.11; 2.47]

[ 0.38; 0.78]
[0.05; 1.21]

6.3%
7.9%
6.9%
6.3%
5.6%
7.3%
5.1%
3.7%
6.0%
5.3%
5.2%
5.7%
6.3%
5.0%
5.7%
3.9%
4.2%
3.8%

100.0%

We see that now, the risk of bias information of each study has been added
to the forest plot.
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2.

Source

SMD (95% ClI)

Call et al. 0.7110.20; 1.22] —fH—

Cavanagh et al. 0.35[-0.03; 0.74] —

DanitzOrsillo 1.79[1.11; 2.47] ——

de Vibe et al. 0.18 [-0.05; 0.41] 1B

Frazier et al. 0.42[0.14; 0.71] -

Frogeli et al. 0.63[0.25; 1.01] %

Gallego et al. 0.72[0.28; 1.17] —H—

Hazlett-Stevens & Oren 0.53[0.12; 0.94] —5—

Hintz et al. 0.28 [-0.05; 0.61] IR

Kang et al. 1.28[0.61; 1.94] —8—

Kuhlmann et al. 0.10[-0.28; 0.49] —

Lever Taylor et al. 0.39 [-0.086; 0.84] —E—

Phang et al. 0.54 [ 0.06; 1.02] —E—

Rasanen et al. 0.43[-0.08; 0.93] -—I—

Ratanasiripong 0.52 [-0.17; 1.20] -8

Shapiro et al. 1.48[0.86; 2.10] L —

Song & Lindquist 0.61]0.17; 1.06] ——

Warnecke et al. 0.60[0.11; 1.09] —EI—

Random effects model 0.58 [ 0.38; 0.78] <>

Prediction interval [-0.05; 1.21] | ‘ _I |
-2 -1 0 1 2

SMD (95% Cl)

Heterogeneity: 1, = 45.50 (P < .001), I° = 62.6%

generated by Cochrane's Review Manager 5).

meta::forest(m.gen

layout =

"RevMan5"

Std. Mean Difference

"revians” layout (which produces a forest plot similar to the ones

Std. Mean Difference

Study SMD SE Weight IV, Random, 95% CI IV, Random, 95% ClI

Call et al. 0.7091 0.2608 5.0% 0.71[0.20; 1.22] B

Cavanagh et al. 0.3549 0.1964 6.3%  0.35[-0.03; 0.74] o

DanitzOrsillo 1.7912 0.3456 3.8% 1.79[1.11; 2.47] —8—

de Vibe et al. 0.1825 0.1178 7.9%  0.18 [-0.05; 0.41] B

Frazier et al. 0.4219 0.1448 7.3% 0.42[0.14;0.71] =

Frogeli et al. 0.6300 0.1960 6.3%  0.63[0.25; 1.01] =

Gallego et al. 0.7249 0.2247 5.7% 0.7210.28; 1.17] ——

Hazlett-Stevens & Oren 0.5287 0.2105 6.0% 0.53[0.12; 0.94] —&-

Hintz et al. 0.2840 0.1680 6.9%  0.28 [-0.05; 0.61] B

Kang et al. 1.2751 0.3372 3.9% 1.28[0.61; 1.94] =

Kuhlmann et al. 0.1036 0.1947 6.3%  0.10 [-0.28; 0.49] —-

Lever Taylor et al. 0.3884 0.2308 5.6% 0.39 [-0.06; 0.84] e

Phang et al. 0.5407 0.2443 5.3% 0.54 [ 0.06; 1.02] —E—

Rasanen et al. 0.4262 0.2579 5.1%  0.43[-0.08; 0.93] ——

Ratanasiripong 0.5154 0.3513 3.7% 0.52[-0.17; 1.20] —E—

Shapiro et al. 1.4797 0.3153 4.2% 1.48[0.86; 2.10] P —

Song & Lindquist 0.6126 0.2267 5.7%  0.61[0.17; 1.06] =

Warnecke et al. 0.6000 0.2490 52%  0.60[0.11; 1.09] —E—

Total (95% CI) 100.0%  0.58 [ 0.38; 0.78] <

Prediction interval [-0.05; 1.21] —

Heterogeneity: Tau® = 0.0820; Chi® = 45.50, df = 17 (P = 0.0002); I° = 62.6% [ ' ' '
2 0 1 2

Vv 6.2.2 Saving the Forest Plots
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ERH, FATRI LA BRME = A por, pne F sve o

1. PDF

pdf (file = "forestplot.pdf", width = 8, height

meta::forest(m.gen
sortvar = TE
prediction = TRUE
print.tau2 FALSE
leftlabs = c("Author"

dev.off

2. PNG

png(file = "forestplot.png", width = 2800, height

00, res = 300

meta::forest(m.gen
sortvar = TE
prediction TRUE
print.tau2 FALSE
leftlabs = c("Author"

dev.off

3. SVG

svg(file = "forestplot.svg", width = 8, height

meta::forest(m.gen
sortvar = TE
prediction = TRUE
print.tau2 FALSE
leftlabs = c("Author"

dev.off
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v 6.3 Drapery Plots
prapery plot (MERE) BITAFmetad trBYAIR 1L,

2021. "Beyond the Forest Plot: The Drapery Plot." Research Synthesis
Methods 12 (1): 13-19.

AMEN— TR EZAR: REERRIE— T EENEZMHE (8% p<0.05)
HEEXE (B195%Cl). EH?%)\LE" RETXEEEXERRAE —THNEEE
Eo
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Standardised Mean Difference

o ERMNBTHRT, p ERENIEE"ARRTRNENHYE, SBATEE Y
e TSR, p EEFHKE), EEXKEEREETE, BRRINEEFRNE
Z%ERE RAELRT.

o FMEREETMRIE—TEENEZHEMEER « = 0.05), HEEERLUAR
BRAE p EFREANVEREXKE (UAREZH).

« Ricker FA (2021) B, BFHEMEI, ENFEERARSE, BEMIEHR
MEZFRANERE AR —TMFER, BANREFNESHMAREIRE
RN A/IME B REFFARVER

v 6.4 Summary

e Itis conventional to visualize the results of meta-analyses through
forest plots.
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6 Forest Plots

o Forest plots contain a graphical representation of each study’s effect
size and confidence interval, and also show the calculated overall
effect. Furthermore, they contain the effect size data that was used for
pooling.

e Itis also possible to add other kinds of information to a forest plot, for
example the quality rating that each study received.

o Forest plots can only display results assuming a fixed significance
threshold, usually p< 0.05. To visualize how results change for varying
significance thresholds, drapery plots can be generated in addition.
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