Analysis Summary

OVERVIEW

- All instructions are formatted in bold text. 
- All of the code that was used in R is not formatted in bold. 


ANALYSIS OF CROSS-SECTIONAL CORRELATIONS

Datafile: “metadat.csv”

**************************Insert metafor and MAc package**********************

library(metafor)

library(MAc)

*******************************Add datafile********************************
Set working directory

Read the data file into R

metadat <- read.csv("metadat.csv")


***************************Fisher Z Transformation****************************

Calculate Z transformed R and variance

metadat <- escalc(measure="ZCOR", ri=agg_ems, ni=n, data=metadat)


*******Meta-Analysis Multivariate Effects Model – 3 level Intercept Only Model********

Conduct an overall multivariate model that accounts for within and between study variance in effect size

overall <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)







*************Determine if within study effect size variance is significant*************

Build the model where within study variance in effect size is set to 0. 

modelnonvar2 <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),sigma2=c(0,NA),tdist=TRUE,data=metadat)

Test if the model without within study variance is significantly different to the model with study variance to see if within study variance is statistically significant. 

anova(overall,modelnonvar2)


*************Determine if between study effect size variance is significant***********

Build the model where within study variance in effect size is set to 0. 

modelnonvar3 <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),sigma2=c(NA, 0),tdist=TRUE,data=metadat)

Test if the model without between study variance is significantly different to the model with between study variance to see if between study variance is statistically significant.  

anova(overall,modelnonvar3)


*****************Determine percentages of variance across levels******************

Level 1 = sampling variance, level 2 = within study variance, level 3 = between study variance. Variance distribution across levels of the model is calculated using formulas given by Cheung (2014). 

n <- length(metadat$vi)
list.inverse.variances <- 1/(metadat$vi)
sum.inverse.variances <- sum(list.inverse.variances)
squared.sum.inverse.varainces <- (sum.inverse.variances)^2
list.inverse.varaince.square <- 1/(metadat$vi^2)
sum.inverse.variances.square <- sum(list.inverse.varaince.square)
numerator <- (n-1)*sum.inverse.variances
denominator <- squared.sum.inverse.varainces - sum.inverse.variances.square
estimated.sampling.variance <- numerator/denominator
I2_1 <- (estimated.sampling.variance)/(overall$sigma2[1]+overall$sigma2[2]+estimated.sampling.variance)
I2_2 <- (overall$sigma2[1])/(overall$sigma2[1]+overall$sigma2[2]+estimated.sampling.variance)
I2_3 <- (overall$sigma2[2])/(overall$sigma2[1]+overall$sigma2[2]+estimated.sampling.variance)
variancelevel1 <- I2_1*100
variancelevel2 <- I2_2*100
variancelevel3 <- I2_3*100

View variances as percentages:

variancelevel1 (sampling variance)			
variancelevel2 (within study variance		
variancelevel3 (between study variance)		
variancelevel1+variancelevel2+variancelevel3	


***************************Additional Analysis********************************

Report Values converted back from Fisher Z:

predict(overall, digits=3, transf=transf.ztor)


Univariate Outlier Analysis

scale(metadat$agg_ems, center = TRUE, scale = TRUE)

scale(metadat$yi, center = TRUE, scale = TRUE)


Multivariate Outlier Analysis

cooks <- cooks.distance(overall)
sort(cooks, decreasing = TRUE)

hat <- hatvalues(overall)
sort(hat, decreasing = TRUE)

dfbetas(overall)

rstudent(overall)

outlierdat <- read.csv("outlierdat.csv")
outlierdat <- escalc(measure="ZCOR", ri=agg_ems, ni=n, data=outlierdat)
overallout <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=outlierdat)
predict(overallout, digits=3, transf=transf.ztor)
predict(overall, digits=3, transf=transf.ztor)

Check for Publication Bias

funnel(overall, xlab="Correlation Coefficient", atransf=transf.ztor)
funnel(overall, xlab="Correlation Coefficient", atransf=transf.ztor, pch = metadat$pub_stats)


Edgars Regression Test (Using SE)

metadat$se <- (1/(sqrt(metadat$n-3)))

overaller <- rma.mv(yi, vi, mods = ~ metadat$se, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)


Generate Forest Plot

overall <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

overall <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat,slab=metadat$author)

forest(overall, xlim=c(-1.6, 1.6), atransf=transf.ztor, at=transf.rtoz(c(-.2, 0, .2, .4, .6, .8, .95)), digits=c(2,1), cex=.6)

text(-1.6, 86, "Author(s)", pos=4, cex=.65)
text(1.6, 84.8, "Correlation [95% CI]", pos=3, cex=.65)



************************Aim 3: Moderator Analysis*****************************

	Moderator
	Script

	Control for EMS calculation and number
	overallcontrol <- rma.mv(yi, vi, mods = ~ mean_number + mean_calc, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

	Missing EMS Values
	overallmissing <- rma.mv(yi, vi, mods = ~ percentage_missing_ems, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)


	Study quality
	overallquality <- rma.mv(yi, vi, mods = ~ quality, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

	Publication Status
	overallpub <- rma.mv(yi, vi, mods = ~ pub_stats, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$pub_stats=="0"])
mean(metadat$agg_ems[metadat$pub_stats=="1"])

	Age
	overallage <- rma.mv(yi, vi, mods = ~ m_age, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

	Males VS Females
	overallgender <- rma.mv(yi, vi, mods = ~ percent_male, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

	Year
	overallyear <- rma.mv(yi, vi, mods = ~ year, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

	Adults VS Adolescents

	overalladult <- rma.mv(yi, vi, mods = ~over18, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$over18=="0"])
mean(metadat$agg_ems[metadat$over18=="1"])

	Normal VS Abnormal Population
	overallnormal <- rma.mv(yi, vi, mods = ~specialist, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$specialist=="0"])
mean(metadat$agg_ems[metadat$specialist=="1"])

	Participant Type
	overallptype <- rma.mv(yi, vi, mods = ~T1univeristy + T2clinical + T3offenders + T4victims + T5under18, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$type_p=="1"])
mean(metadat$agg_ems[metadat$type_p=="2"])
mean(metadat$agg_ems[metadat$type_p=="3"])
mean(metadat$agg_ems[metadat$type_p=="4"])
mean(metadat$agg_ems[metadat$type_p=="5"])
mean(metadat$agg_ems[metadat$type_p=="6"])

	Sum VS Mean Score
	overallsummean <- rma.mv(yi, vi, mods = ~meansum, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$meansum=="0"])
mean(metadat$agg_ems[metadat$meansum=="1"])

	Interpersonal Problem Type
	overalliptype <- rma.mv(yi, vi, mods = ~IPN1+ IPN2+ IPN3, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$ip_category=="1"])
mean(metadat$agg_ems[metadat$ip_category=="2"])
mean(metadat$agg_ems[metadat$ip_category=="3"])
mean(metadat$agg_ems[metadat$ip_category=="4"])



	Self VS Other Report
	overallselfreport <- rma.mv(yi, vi, mods = ~self_other, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$self_other=="0"])
mean(metadat$agg_ems[metadat$self_other=="1"])

	continent
	overallcont <- rma.mv(yi, vi, mods = ~cd1+cd2+cd3, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$continent=="1"])
mean(metadat$agg_ems[metadat$continent=="2"])
mean(metadat$agg_ems[metadat$continent=="3"])
mean(metadat$agg_ems[metadat$continent=="4"])

	Interpersonal Problem
	overallprob <- rma.mv(yi, vi, mods = ~IP1+ IP2+ IP3+IP4+IP5, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)

mean(metadat$agg_ems[metadat$ip=="1"])
mean(metadat$agg_ems[metadat$ip=="2"])
mean(metadat$agg_ems[metadat$ip=="3"])
mean(metadat$agg_ems[metadat$ip=="4"])
mean(metadat$agg_ems[metadat$ip=="5"])
mean(metadat$agg_ems[metadat$ip=="6"])





***************************Supplementary Analysis****************************

EMS Subscale Analysis
Note. Substitute EMS domains and subscale variables for “XXXX”

metadat <- escalc(measure="ZCOR", ri=XXXX, ni=n, data=metadat)
overall <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),tdist=TRUE,data=metadat)
n <- length(metadat$vi)
list.inverse.variances <- 1/(metadat$vi)
sum.inverse.variances <- sum(list.inverse.variances)
squared.sum.inverse.varainces <- (sum.inverse.variances)^2
list.inverse.varaince.square <- 1/(metadat$vi^2)
sum.inverse.variances.square <- sum(list.inverse.varaince.square)
numerator <- (n-1)*sum.inverse.variances
denominator <- squared.sum.inverse.varainces - sum.inverse.variances.square
estimated.sampling.variance <- numerator/denominator
I2_1 <- (estimated.sampling.variance)/(overall$sigma2[1]+overall$sigma2[2]+estimated.sampling.variance)
I2_2 <- (overall$sigma2[1])/(overall$sigma2[1]+overall$sigma2[2]+estimated.sampling.variance)
I2_3 <- (overall$sigma2[2])/(overall$sigma2[1]+overall$sigma2[2]+estimated.sampling.variance)
variancelevel1 <- I2_1*100
variancelevel2 <- I2_2*100
variancelevel3 <- I2_3*100
modelnonvar2 <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),sigma2=c(0,NA),tdist=TRUE,data=metadat)
modelnonvar3 <- rma.mv(yi, vi, random=list(~1|effectID,~1|studyID),sigma2=c(NA, 0),tdist=TRUE,data=metadat)

predict(overall, digits=3, transf=transf.ztor)

overall

variancelevel1		
variancelevel2		
variancelevel3	
variancelevel1+variancelevel2+variancelevel3

anova(overall,modelnonvar2)
anova(overall,modelnonvar3)
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