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Integration between Exploratory graph analysis and the confirmatory
factor analysis of the Adult ADHD Self-Report Scale (ASRS) for
university students

Abstract:
The study aimed to investigate the factorial structure of the Adult

ADHD Self-Report Scale (ASRS) using exploratory graph analysis (EGA)
and confirmatory factor analysis (CFA) on a sample of university students.
The study tool included Adult ADHD Self-Report Scale (ASRS) (ASRS;
Kessler et al., 2005) (translated by the researcher), and the scale was applied
to a sample of (1145) students at the Faculty of Education - Assiut
University. The results of the study showed that the items of the ASRS are
divided into three dimensions, according to the results of the exploratory
graph analysis, where the first dimension (distracted attention) included nine
items, the second component (hyperactivity) included six items, andthe third
component (impulsivity) included three items. The results of the exploratory
graph analysis using the Boot EGA method also showed the stability of the
items on the extracted factors, as the stability coefficients for the items
ranged between (0.825 to 0.999), and the values of the stability coefficients
for the three factors (attention deficit, hyperactivity, impulsivity) reached
(0.890, 0.832, 0.982) respectively. The results of the current study also
matched the data of the ASRS to confirmatory factor analysis (3-factor
model); the values of the standardized measurement weights for the items
on their dimensions ranged between (0.605 to 0.846). Regarding the
reliability of the scale, it was verified in two ways: the Cronbach’s Alpha
and the Omega equations. The results revealed good reliability indicators,
and the value of the hierarchical Omega reliability coefficient was
acceptable.
Keywords:Exploratory Graph Analysis (EGA), Confirmatory Factor
Analysis (CFA), Attention-deficit Hyperactivity Disorder
(ADHD).
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)% e Geailly (Kessler et al., 2007) a8 LS . (+ AT ¢ AY) (sl (gandg (2. AE)
Receiver operating &y, st aladiuly gualally Guplacadll o 4l (ulial)
.(Kessler et al.c2007) +.9+ = _aiall it daliall culss characteristic (ROC)
sdyal) B1a) g o

ohiall i psen Lenty ) il Jalal G e ebiiall Cappe Alee e
A ey Wy dApadY) spally Gl Gl gy & ey (Zall) 8 o
Aalally dadil) Aaially (gouill Qi) alasasdan) il B slmel e oal o e
e gL g ¢ uliall deayi A35 Aana e o ) Gaags dpplady) A3l () sy
o daall & laam Guliall LY daasill Lo GOkl e 2o iy o gl 0
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Apaall Bypeall Guulial) Zsall ) Jseasll Gl (e 30 Jpawy cagilladle (e saliiny)
i) it (e g AT Ao gena o Adlgil) dypar (ubiall (e 5 @l day (bl
oo 5ST) AuleY) LaT My (A pead) Al e ey cleasing 530 dhjaal (oSae 10 padxe
Heall J Calll diag el dppadl 2800l ahiindd Galdd)l ch@ Luliey (%A
g oY) ade 2ay) cpaey e (golually desa 858 (VA) (e g lly Gulall ALl
ALY dijpa b LS (e BuyI/AS all Ly
Apl) @il Slaay) Julal

leal @iy (IBM SPSS v26) maliy alaind i alall duhall oty Jylail
bl Agal (Lsiall Al g lmal) lihaiy) cdpluall il siall) deasl) s lasy)
dasiul 5 Eua o(Version 3.4.4; R Core Team, 2017) R zaliy aladiu) & La
«(Golino, 2019) Suall Alasany) Jaaill ¢)aYEGA packageislasy) doall
ggpubr ¢ggplot2 (Wickham, 2016) :aJull Jisall alasinl Je EGA daja adiaiy
bootnet (version 1.5.1; Epskamp, Borsboom, & ¢(Kassambara, 2018)
S ) Agyla ) Ay Wl L Jidatll Ald) JISEY 1 @yl LY llysFried, 2018)
qgraph (GeLASSO) and NetworkToolbox (TMFG and :ie JS e sliel)
Confirmatory saSsll Lladl Jdaill ¢la) &3 WS .LoGo; Christensen, 2019)
lavaan package (Rosseel, ailasy) dgall Hlaaiuly Factor Analysis (CFA)
Slagpall Al alasinly 2S5l elall Julaill (ull) 2 3ges clfial)ly a6 5 385 .2012)
lgilid LlaDiagonally Weighted Least Squares (DWLS)ijki 4ig)sall gyl
Chdse Glo dlie) a8 Gl z3sel) dilae e Giailly o(Li, 2016) Gl bl
x%/df <3.0,CFI = 0.90,TLI =) :(Kline, 2023) il Zilhdl (e
.0.90,IFI > 0.90, RMSEA < 0.08

M¥? = chi square; df = degrees of freedom; CFI =
Comparative Fit Index; TLI = Tucker — Lewis Index; RMSEA =
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oais oyl Al el Lelall el dapds L' e S Jlsed) Galy
"¢ Sl SIS Jidaill (385 daalad) (DU) (ASRS) 48)all L jia oY)

o8 sl shal Jdy o Seall SLESiY) Jdail ela) &5 Jfsadl 13 o dsladlly
LYl debie aldinl & s coubiall @@ Gy LY disias olesy Gl
& Aadul) el Y1 Gl A My Ayl cbilball asulial las Polychoric correlation e L))l
tosliall il Bl ) 48 ghias lual R gealiy

= examplename0<-polychoric(Final_data000)

= View(examplenameO[["rho"]])
= corrplot(examplenameO[["rho"]], method="circle")

(+107% I YY) G prandl Ly el o Ll N1 c e af Cangli S
O BLEY) dighias (V) IS gy o oA (e LST) daiiye b)) sy are il
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Root Mean Square Error of Approximation; SRMR =
Standardized Root Mean Square Residual
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Oty ilsal) i A caala) Lalk) (uball b cp Bl ) cDLalas ddghuaa (V) JS&
(Bl Jalra dagd g lii) o @lld Ja Lals

ionll e alaeVly (R el sasiul 5 Sl SLaiay) Jdail olaYs

((TMFG &GeLASSO) La il iyl ssasl Blaig Library (EGAnet) dilaay)

sl dayl e J<I Total Entropy Fit Index (TEFI) dad Gluay Galll 2l 2@ 1A
Pl 03] alasind &5 ua o(TMFG) ol 44yl s (glasso)

= EGAfit(datal8, n = NULL, corr = c("auto", "cor_auto","pearson”,
"spearman"), na.data = c("pairwise", "listwise"), model = c("glasso"),
algorithm = c("leiden”, "louvain”, "walktrap”), plot.EGA = TRUE,
verbose = FALSE)

= EGAfit(datal8, n = NULL, corr = c("auto”, "cor_auto","pearson”,
"spearman”), na.data = c("pairwise", "listwise"), model = c("TMFG"),
algorithm = c("leiden”, "louvain”, "walktrap"™), plot.EGA = TRUE,
verbose = FALSE)

Al lgiad caly s (B (VY. VE-) glasso i) dayyhal tefi dad cualy ¥

(9lasso) aiil) Ayl Alla & Jif cilS tefi dad o Jaadlyy ((VYVAGS) TMFG i)

o bzl A il il Sl LIS st shaY Leilie e Jy Les

b ey (GELASSO ol diyyla (385 Julaill ¢lya) & a5 .(ASRS) 48 all Lajia oL
sdalatl) ehaY deadiud) yalgYl

= library(EGAnet)

= EGA(data = datal8, model = "glasso™)
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Lojia oliy) (i bl (S il (ulde i of (Y) JS3 (e Gaig

© (Y YY) @bl J) osSall e G (S e g555 (ASRS) AS Al
CEN GsSalls ¢(YO Y E DT Y Y ) e) bl e SE GsSalls (4 A Y
Gezy Js¥) OsSall o g ) @ ) geatlis (VA OV V1) bl e
sl s (Sl L) s le Jadn S Sl iy (L) pak) e il
(e ey e Jaui C
Al Il 0 Aoy 1-Lal

hhaaY SN eal Gubsal daladl e bl hsial daps L' e (AG Sl paly
"¢ Sall LAY Jidail) (35 daslall (DUl (ASRS) 48 jall ajie oLty i

Glo el & G (Sl LS sl eha) & Jlaed 138 oo ladly
Analysis Graph Exploratory Bootstrap s &k aladiuly Sl Jdadll ¢yl
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2l &ua (Golino & Christensen, 2021) oY+ YY) ale leyshi & Jlly(DOOtEGA)
&l 1Y) dliie il o Jpanll ey oo il il da0 e Gindll diphll o3
LalSl Jalsall b Aap e olialY) gy ol ol Glie e uldal) Gals
238 asily . Sulll LIS Jaill daudy leabaiu) & ) (lede aalim ) < jaally)
o ens ) dusi o S Gl B0 IS 3 il salely 5y S Aylaall e ALl
Lovie Aggiahlull Aplaall plasiody 5y e Bygemy bl A ) ALYl il Ve
bl angl) ilg ase viedy el DU Aplially i) ekl agyall 33y Gllad) g
gyl 3ala Sy Adadiae due U .Ordinal dataiys, clladl o6& Laie 5 sl
Clony Ul ey Lae Sl Qs i) Alaall i e Jpmall Lilily e (EGA)

ALY Jlatl e haYs cilaall gy o i) Sudl) #3saill e Jganlly 480 350

iR el 8 206 5alg¥) alasin) &5 (DOOtEGA) (ol jiuiigy Ay ylay Sull
boot.bell<- bootEGA(data = datal8, model = "glasso”, n = 1000«type =

"resampling", typicalStructure = TRUE «
plot.typicalStructure = TRUE, ncores =
parallel::detectCores()-1)

it ChlaY Syl e Rl ilKe B 3pay e ol cil g

Ghlaal Galiae )y @’)}1 JUE and (P e it Eus c(ASRS) ASyall Jajaa oLyl

sy Al 2ol Sl SLESIY) sl 385 (ASRS) dSal) Jajia sli] i
() Gk mage 4 WS (DOOtEGA)
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Jaladl 38 (ASRS) Al e oLii¥) ol o (ubiba i st 1(F) Jed
bOOtEGA il iusisy Ay shay (Spdl)  ALiSic)
Lojia oliy) (i bl (A il (ulde i of (V) JS3 (e Gaig
laldie) Ll Jeagill & A0 Sl g a5 clisSe EDB e 555 (ASRS) 48 ,all
i) cDlles Glon @3 385 (I lsedl e DlaY) 8 el LS ALY Sl e
R galin 3 U S szl 5 Gan () Jalsal
dimensionStability(boot.bell)
Al Ly axy ola) el ae) DA Jelsall LEWY) Clelae a8 Caly Ny
Laa (+A) G0 ST adill 038 paens caifill o (19AY (L ATY AL (Re Bl ey
Christensen & ) il ALiSiay) Jidaall 38y dspaiudl dalsall Jhaial Je Jy
1(£) AL iase g LS claill i) cdllas ad lea 23 LS L (Golino, 2019

bootstrap el e e Lalad Lol aadl ) S5 L aty ) €l ) A s anill ) )
(Golino, Christensen, & Moulder, 2020)samples
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Communities & 1 2 3
A16 1
A17
A18 1
A12 0.96
A11 0.94
A10 0.93
A151 0.82
o A141 0.82
T A131 0.82
z° Ad 0.98
AT 0.98
A9 1 0.95
A1 0.94
A5 1 0.9
AB 1 0.89
A3 0.88
A8 1 0.88
A2 1 ; § 0.88
0.00 0.25 0.50 075 1.00
Replication

Ly Sall) ALESILY) Jdadll 38 AR )ELY) cDlalea ad (£) JS&
bootEGAiuis

S AY) G caglp cl@ll Yl el af Of(£) JSE e s

bl e chidll b e dy b (40Y 0o w5) Age af lemaeas (4949

Jalsall 230 335 L€aall Jslall ))& s 23 Laagf L (Christensen & Golino, 2021)
1Y) Jsand) 8 LS clilall Auuliddl Jalsall sae (e oST el

Y e
Ly Sadl) ALASLLY) Jiadl] (38 AiSaall Jalgad) aad 4y gial) canailly el
(Voo o= Al LSS aladind pe) liadisy

4 saall Al )<l A sl ol sall e
YRS v Y
oLV Y.Y vy ¥
AR Y ¢
AR AR °
AR Y¢ 1
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i 13y (VYY) Ly Lygie Doy (VYF) LIS dad iy Cum o(T) (gslony A piiiasdl
Gy S el Gulie i e duhall due (DUl @bl delsall e Alic
(ASRS) i8,all L jia olidy!) jais
LB S o Alay -G

oadh bl S ) e dilae Glise L' e AN Jlsud) aly
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SVl Glid gasall el Jidsall ehal Ldipad) 13 e dladly
o st osliall ch@ o) el @llyg (ASRS) Ajall Lajia olat) pals iyl
& ekl Lelall Jilail) ehal Jiy o(eBay) dSall Ly coliy) ja) o sl
il gy on gasaall LY cBleles luay @lldy Gubiall Al GLaY) e <
S oY) G (L) Lal) ey chial LGN CDlalee o Caglp a5 claalas
O (R lbal) ey clily o+ VAN ) eloYY) G (ASa) Jajd) ey clily oLV
On a8 el lpianys Gubiall dbad (s BLE)Y) Jalea o Wl (1.VEY ) 1LoYy)
cosbiall Jafal) 3Ly B8at Gty Baw ea ¢ 0AY ) L EYY)

SN Dlais ceassll Lelall Jdaall ehal &5 Galall Jalal GLay) e SEI ey
Gilagpall Ayl aladinly 2S5l Lalad) Jilaill ehal 2 a8 <3S gy ais Guliall ol
cud a8 Diagonally Weighted Least Squares (DWLS)T:,)J:E Lgigadl grall
Gpa B W) (e o Gulidl @bid s Alla 4 dladll Glhdse o o 40
(A Al A Sl OV Jlsad) =305 33g) aledd 26 e leagys Ala i (Al
i dsalll Aladl) s Gilyie ad (V) Jsaal) sy
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¥ e
ASjal) bajhe oL (ki Guhlac (A1 ) GebBaldiilbal) s Cilydisa agd
(ASRS)
U gal) agdl) Lganall Aol Lalad) cpn iy
Acceptable (o G:’J‘m 633-‘-"3‘ Goodness of fit indices
3 factor (A
value® model 2 factor
model
Chi- FUA4E TV.0¢ Chi-square gus s\
square/degrees vy Ve Degrees of freedom cla s
of freedom < 3 iyl
Y.VA €. Chi-square/df <la faus s
iyl
TLI 2 0.90 «.q9¢e AYe Tucker-Lewis Index (TLI)
CFl1 20.90 Avy Aot Comparative Fit Index (CFI)
RMSEA < (.08 VA SRR Root Mean Square Error of
Approximation (RMSEA)
SRMR < 0.08 oy SARE Standardized Root Mean
Square Residual (SRMR)
rllal J8Y) dadl) 0o.V4 00tV Akaike's information
i) 7 dgail) criterion (AIC)
(Kline, 2023) CAYA VM Expected Cross Validation
Index (ECVI)

SN zasalll Al 3 el el Anladll s Glyise ad of () Jsaadl (e i

Glajyd (YEVLT) Agliae il cpadgaill aufi S o Gl dad Glua 3 S5 (Jalsall
(AIC, ECVI) il of Jaadly LS ¢(+.+)) (ssiune die Uilas) 4la dad 4 (Y = La
Allall Zuhall bl DAzl Al o S5 ey o DU zieall b G
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e @S 1l LS D z3saill A5kl Gus Cilpdse caola 35 SUE = dgailly 4)lie
¢v.9¢0 = TLI ¢+.4¢) = GFl ¢+.4YV = CFl (Y.VA = Y FY/¥IA.4¢ = Ll cilap
Sy Anllad) pua Ghyisd Agaal a6l Gagy ¢o.01F = SRMR ... YA = RMSEA
N Ll z3sai ol Jill (e a3ls (Hooper, Coughlan, & Mullen, 2017) <3
Standardized iyl Gulall fsl(£) dsand) g sy elilall Al e Aalae (3 Jalsel)

teaS sl aladl Jalaill (385 ubiall &) j3l measurement weights

£ Jdo
Al hjda oL el ey (A ) (alibai 80 A Laal) (ulAY Ol
(ASRS)
FIN] Uasly Ol al "z Aad Uadl) | (bl oyl gl | <l jadll
"z (§ Jal) bl @l Jadl) Goall | A el
4k
oLy (el
VY AY R DRA Ab6 AR Vv ,a00 e Al
1Y, ¥4 04 LYo A7 LKA YY) CVve A2
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1Y ay Y A A9 YYLYE ey Ve Ad
ERT] Ty ..Ved A5
FIFSER sl b
Yy o FA YR Al6 ERE Y VYA A10
3.1y A Y Al7 Yy Y R All
1Y, o Ay Al8 1Y, 01 ey 2R Al12
Ve, oY 2 Al13
V¥ AE YY) 2K Al4
V6,61 RN DRAAS Al5
(+.0 V) s sima die Lilan) A3 Jgaally 5,1 gl 7" dad e
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Ald

Alg
AT

Al5

4S5 alal) Jilatl (385 Gubilal) il djbaal) (bl ol o () Jes
Aaiyl il

(AT e0) On gl Aplaad) Gald Ol a8 O (£) sl (e e
G Jasie s iy claolaly bl i e Jy Les (420) ga ST 2l o3a gaeng
Cua wladl sl (e aey JSI Average Variance Extracted (AVE) usdl cplall
o) Gulial) alady @iy (1,074 4009 (1.0 A) udall il A Jaugia ad il
iy (+.00 o Sl) Ugia aill oda of Taadys ccaisil) e (e bal) ASall by ola)
.(Shrestha, 2021) 53 W
bl Jismad) o Alayi-la

Sl Lagogls #lig € W Jililae G85) il G L' le gl Jlsedl Galy
"Phaslall (DUl (ASRS) 48l Lajie oLl (i lylaizy I il (el (Al

il @y Gulial sl Gl EDlelas af Clus S Jlsad) 138 oo Al
4yl @llull McDonald’s OmegalawlCronbach's alpha #Liy S W oles
Polychoric el Ll Jdales aladin) Je slie¥) & &us ¢« Ordinal data
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Dl o) alatind @ S gmmd) lgaanys il G li Y1 ddsas e 3 cOITelation
iR zaliyy b Al
examplename<-polychoric(datal8)
alpha(examplename$rho)
omega(examplename$rho)
2L et il (Sl pEl ulial Gldll CBlles 28(0) Jsandl s
:(ASRS) iS sl hajie

° Jy
(ASRS) A al) Jajia o L) ali oy A ) (ulBaliLal clalaa o
(%4 +) A& gan dagdl) 2 il Jalea Ay
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ALy AN AR q Flis s W | el
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Y CAVY WYY Lasagl
ASA ATV CAEY v Fligs Wi | dslbay)
CAVY VAo A Lasagl

Cun (42 o ST) Wphe lS LA COlee af s of (0) saall e ciis

Ly coliy) (al) Culiall el #lis S Wl dales plasiuly Gl cdllee ad o LDl

L e o Cialys el e (ALY A0 (nAGY) caaly (e i) S Al
il e (VL ATY G AAE LAY ) el Aol aladiuly

4ied il Cus Omega Hierarchical ol lagesl dolbe Glun & LS

lerea (Sar ebiall alad laga o Ao J e f(r-Y e ).\S\) s Aad a5 (4. AYY)
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Al i€l Laladl Gy Sail)  Laiu) Jdatl) alasiuly (ASRS)aS all Jajie oY)
Sl elie i GEIA) duhall A ciy 8y aelall (DU e die e
Jalatl) il (38 @lldg alagf D e 555 (ASRS) 4S)all Jajia olad¥) (i oyl
VTt oF Y ) bl (sl ad) J5Y) el el Gam o Salll ALESILY)
Oais (V0 N E AT AY V) O e) bl (Sl L) SE Ol ey (3 A
SSaill ALaSi) Jdanll il g a5 (VA Y ) bl (Lelayl) KAl
Cun oSl ALY sl (385 dajdia) Jalsall (o @l hiad Gl s 43y
DAY EDalas o caly LS o(+.499 ) L AYO) a cliall ) EDlelas Cinglg
Sle (FAAAY CLATY (A (Lelal) dSal) Ljd olal al) A Jelsall
(A On ST) Wpie o8 lenaans il

o bl Al ubie clly Alas Al duhall il celsl LS
¢(3 factor model Ul zisaill) gasSsll Loladl Jilaill (ASRS) 4S,all Ljia oLyl
Cela Mg dalsall D zasalll Al A ol cul€ dpladl us Gt ad o) i G
Lall ey feus @€ il WS D) il dglhdl s Ghise b
RMSEA (..4¢0 = TLI «+.4¢) = GFl «+.4YV = CFl (Y.VA = YYY/F1A.4¢
O Lol e el dpleall el Gl 4l Cingli LS e o1 = SRMR vl YA
Wl Alalee slen (pfityylay die 3all 23 28 Gulial) Ly Bl Lags(+.AET ) 4uT00)
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oabel ol can AUl (2015;Arias et al., 2016;Gomez & Stavropoulos, 2021
ASall Ly elay) oal) bl DG o g5 ASall bk olal el i)
oany L) clag ) ) ae Alad) duhall mln i Al Aal gay o(deBuy)
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Somma, Borroni, & Fossati, 2019; Brevik et al., 2020; Mousavi, )
Bazrafshan, & Khosravi, 2020; Lovett et al., 2021; Viiukova et al., 2022;
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