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Abstract

Background and Aim: Nowadays, genetic science is extensively utilized in the recruitment processes of
advanced organizations to employ individuals with higher efficiency. However, genetic assessments are highly
expensive, and the most appropriate genes for evaluation must be identified before their application. This study
aims to identify the most suitable genes for evaluating attention performance to improve the recruitment process
in military forces.

Methods: The search process was conducted without restrictions on sample size, country, language, or study
design, focusing on the exposure factor and outcome. A systematic search, without time limits until March 1,
2024, was conducted in the Scopus, PubMed, and Web of Science databases. Using the PEOS framework, the
population was defined as individuals with attention disorders and healthy individuals, exposure as specific alleles
in the COMT, SLC6A3, and DRD4 genes, outcome as attention-related disorders, and study design as case-control
studies.

Results: After a systematic search, 295 studies on the COMT gene, 181 studies on the SLC6A3 gene, and 349
studies on the DRD4 gene were obtained. After removing duplicate studies, 691 studies remained. Ultimately,
after reviewing the existing studies, 19 studies on COMT, 25 studies on SLC6A3, and 24 studies on DRD4 were
considered for discussion in this study.

Conclusion: Examining the SLC6A3 gene as part of the pre-recruitment assessment process in military
organizations can be an effective approach to improving this process and facilitating the recruitment of more
efficient individuals.

Keywords: Gene, Cognitive Performance, Attention, Military Organization Recruitment.

*Corresponding author: Esmail Karami, Email: esi.karami67@gmail.com


https://doi.org/10.30491/jmm.2024.1006720.1214
mailto:esi.karami67@gmail.com

ol b dloxo

VFo¥ 65 9,51 b o lowd Y5 0,90

YRAY_YA.5 1lxio
10.30491/jmm.2024.1006720.1214 (d

S 1l oo 13 3,81 (65,5 s 3 olakil A 33t 51y 095 s 3 )
agd b)ﬁo& L hﬁ)-o Iyeal ‘)9@').3,3 ..\S.ofou&; 390

T iy Al Jg ' 0,8 Jaslows!

Ué“’/rué'{//@'-c) “‘7/44‘ u-iu//‘" f}lc oKl ‘(.s‘f"b,' u(.w oM}/ ‘U"/‘)} dj}j}’)ﬁ um;ﬁ \
ULJ/‘U/){/’:B/’JLM;} L;‘z,_L,[o)_g N T

sy

St S L 2,5 oo )8 odlitsl )90 atd iy (slagylojls plascsl ald 13 03,18 3o &) S le 0y el 18R g die
2L ol 3l ool ) G g Cosl 40 5a g s (i3 Sl ol (o cpl b it 5001874 2595 48 )51 4 lojls ) (61,3l
2 ey 3Sles 2Ll Cap b)) (nfcmlie gre Sual adllae cpl iy cpl 3 Ngd e L) Caa by cnFowlie
ol 0 ploul ollas (glag s plascuol g, dam0 (sbusl,

1 plsl doly 5 dgzlpe Sl 38505 b cadllas b bl 9 ctiged o3Il 53 Cdgime (g gt Sl 5t sl
A5 pbxil Web of Science s PubMed Scopus esls (sleolSol j3 ¥ YF ojlo V B Sloj codgiome (g cdiopllas (goomines
2 aseia P olsis & aaalse el 31 b olpan LIl g angs OS] & Mo 3131 lgic & camen PEOS gl 3l oslizal b
(&350 —10l5 Slillas e 4 adllas Shb 5 avg b L <YMB] i 4 ass DRD4 § SLCBA3 COMT (sl

Y¥4 DRD4 5 el 5 adllas VAV SLCBA3 15 el tadlas Y20 COMT (5 el caiopllss (s I o tWBL
&9y 2 03 pbl slay pwyp | e Coles 53 bile (Bl addllas FAY coles ) (6),S5 ldlae Cils Ly 45 el Cawd 4 adlllae
a5 5 adllas ol ) ey (ol DRD4 (gl adlllae V¥ 5 SLCBAS (ol adlllas Y0 COMT oy adllas V2 g 50 clillas
AWV S

35509y e Sl o cpollas lojls 53 pliseil 3l Gy (sla byl B9, Jl ik plgis 4 SLCBAS ()5 (s 2 35 305 4o
&S g 1y il 1875131 plasial ¢ il a0l opl Sgute 5> e

esi.karami67@gmail.com : g Sl Cuny o (055 JuSlow] &gt odiun 5*
VAN llie bpdy VFeY o0/ A tallie el


https://doi.org/10.30491/jmm.2024.1006720.1214
mailto:esi.karami67@gmail.com

S5 clialesl el bplejle ¢ Jl ool b edly cuslie
pliscnl K9y )3 byl gyl alo o (e 1) )l LS,
Ly laujp iz & Cans S)p S ojlul 4 i Glase)ls
PS5 Eamg 0y 4 g b &S Kkitne gl (VW) LS a5
B (el (Shy oy daaie sl I6,8E 5 sl
by el )3 (V) 2315 80,0590 (6 yol ((S3f Gy
S (ad os g oy jo (alS Ca o S0 slai &
ks g bl 4 arg b plojls » o5 Cusl oY (S
@YU Comnl o] (gl o8 a3 )15 ) 3y90 |y 2log
) ol 58

N olss logys o > (G3ld 3 Sas 3 (B)b ]
bas (ol glalazs (0 (VF) cusl jlayssp oYL Coonl
Conl (§)938 (S g (o il (il o8 e (35 5 Slos
BLS sl Bl wels (S slaclee 2l (>
5 Clube (g ySpaeal ol 3 & (Bla ol ) ol
s Copol 1 (B LS 5 Slas sl jli3y90 (Sb s )l
bcllas el ol iy (V0) ul Joyesy VL
RS oyl 34 paxie bulpd cov ) dlodomy (SUS
B8 3)Shoe L bas yo (sloadlge oy yiages j1(V)) i3 o plox
sloalp gly 5 2y (1) 55 )il dr g ailpe @ (5o
S Il il 5 55 55 il el & sl Lzl
peo) as ks Gy e gi YMST (YY) WS o wal 3 ],
338 o 5 (epeSl g Aladls o) 3 ls slas Shos Lo
SOk 5 el slal 3 09l sl 4 s Sl yiare
(V) 85 o slog) Sk &l

& ADHD) 5 ol b sy 51 o Jto (s
) (s BT S gy SYMBT oy Sl 5l (S Ole
By oy 9 0395 () e VB P (eedS g0 |
JHBT o (V0) ol Glaz puolpos 53 (VWS )5 (e 53 00>
x5k slalgl wle aag BB olen slag)lee b
(¥5) ol olyat e EYMS] plo 5 sl ¢ 53,0
s ot ADHD & Miw 51,81 oS sad o oyl Slasiss
(0V) s ol 355§ elaial 5 i o s 38kae 53
Sl oMo, Sl glag bl iz s (S
lr UMl o] il Sl i) 3 plaskil el
4 A poll g 8 WL o b Wlgie i) slagy
FevY Jlo 5o Koyl gl olis sloJarllysios Sl
Bl Clas 4 5] 5l oMo 3 bulys I (S ADHD
ol 1y K55 g ;> ADHD s,y Casanl azs] (VA)
sk MBI cpl Ganseias @dly jd el ol ek e e
@ cnlply (VYY) Conl o obj)l )> (230015355 2 (St
Sl 5 olite 331 b 3l sgmg o el & dasy o i
g owluiilyy OMlue 31,0 b S (o)bogd Cuwyd cleMbl

J Mil Med 2024, Volume 26, Issue 5

o

oo

2ol )8 (glan g, 3l onliul ¢ pollss (glang i plascinl Kig) 4
Fatgld o3l bl > Sy ot slajlme 51 15 4
=) Gl yde 5l 5l ekl by epel ol dejY g 0SS
s Mo 350 53 (glionis )yl (gla i ¢ i (gl ylizo 4> )51 (F
Jo il b cdim o )l 1yl alid 13 5,8 oS, (slaculls 4
ol 5o el (gl o fuilty cul &5 dimd e rad e
Sl (S9B3 b objyl (i sbaasls IS ) (0,7) il
S5y Dbyl (V) il plusel aulyd sl )8 5,5, K
g 28l Sooan] plasel spal; o (gl (1S4 le s Sl 00
Gy olite 3l ol 5 oMo 39 b &l
() 13l bt o csy]

Blod 511 53l b 415 oo (a8 Lo g o sy 2 (3 el 5
Srde Conl el glaplojle glp & la Sy
1 By w3 )3 (yp 090 5333 yob 4 sl l3y55
I om in s Shy ol & petl audh Gluebl (o3
labasd  Solal G 5l (56 1o g 390 dmlgd Il 55 plaseil
2 ol Jruoyy by pac & 4251 900 j1(1) Conl 0395
i G S (GINA) (S35 SleMbl s pas (96
2 V) cosl oyl dg2g 4 plisbadlgl 5 gl Gl )
So olyis 4 (S5 Jelse oy g odlatnl 3l o Sl
P PSP o o S peyied Caa e by
9995 3 b cuslite (65988 2 g Canl odd gl Lid sla i3]
Jlto (slyy (V) oo plosl |y Lo (glacuns cnoly Ll 5
VL] 5} g Jgena g 4 o S5 (6, S0yé il
ilo (60)lge Jold dgus oo odlatwl plascinl plla ;3 ol
Olawd—5—59I5 308 g9u |35 4wl SCT 3 GOPD s o
5 SVl gl Gz )3 JSG (sl (S8 5 JU5g,um
ohalpd iz s Bl sl Sl pSole 1)
VYY) aad e plodl pgis adaw (o 1) Jlas 3550 lacaus

Wby Jb o aMe )50 slaojes I (S (S sk 4
o Slgige o cusl (PCT) oniiS sty (S5 Ltales]
9 ol Sllas (52)a0by lp o2 9 (KI5 L) Sl
il o S e b ) 3 |y seke L Yloisl PGT
ool b (§lo st it sl b pe (S slagilej]
b sl Koo o5 S o Shy lp slejl o2 g
38bes byl (Jlie sl (V) Wil bspe (ollis 3)Slee
Sl J) Qlisebl (sl e solasiial ludlite > (GBUS 5 (Slow
s oty 33,85 o ity |y ot lagily Algi e o]
Sl Sl o S SaS lojls 3 (55llime y5bo 4y 9 25 0L
(V) 13k oo

olyo ¢ 55 slacws | oslawl a5 Cunl jasuine 4 3]
S o8l plascil yol o Wilg o tw lacws plo b



YY- = PubMed

YYY = Scopus

YYY = Web of Science

alie 6,55 oYlie Bis

A

A

A

OYYF = olaw)

SR

adgl (o) sl Ve ggome

#) = slow)

oads B> Y lae

\4

A

4

(FOF = olow)

Y

aylyds axly sl oYlae oS e b3

O
( J»Jddao\.\.gc)b@yl.m
< (Y = olaw) adlas Baa b bLs)l pae
L (Y = slaxd) 89,9 o lxo L 3Lkl poe
\4
5 o 4y 00 9 )ly Slalllas
FA = slass)
\ 4

O3ely Slalllae DRDA
(VY = olaw)

&9l Slalllae SLC6A3
(YO = olows)

4 = olaws)

(07 4 o gy Ve ggaome) Sl y5y0 42 00d 3)ly Yl (6,5 g ot ]y Y-S

CRIY

b)) el 03,08 ooy o 5l (s e oyl
sg0 Sl Sl 45 Canl 0395 55UsS (cloailze | o
sl 50610 5 Slotues 1950 5 | ol alllas .85 ploxl
Lgye &Yle opdly jslaie 4 PRISMA el ygiwd 3ol &5
(¥) 15 plogl

g (31 ]

g > IS 05 FIL by clle plulis
Wges 051l 5D Cudgame ol gxims Anl,d ADHD
Pl asly 5 axlso Jole 3 55105 b g o 2 b b (b 9
FoVY oyl VB Slo Cudgizme s ciopllal (ggotines A
Web of Science s PubMed Scopus esls (clasl5L 5

P Sgd adpdy ]y 4 sl ool 3 dge o9
Wy o g0y JWB! pl 5l e Jbs

58 bli)l 4SSl an g b g onds )] amls ol v asg5 b
2l 1Y) cuslond (3155l ax g JMS pl 5 S35
o oop & bl Sllllas p sioplls (5950 L b i
o ) 213 IST 0l by Bl s 5 P sl
{COMT) jauds o= - JsS5 55 Joi a5 oo
03,5 5 9 (SLCBA3) & Jslbxe Jobs odlgls ¥ gie o3
S, Wy o s oyl gl (YY-YF) (DRD4) D4 1yuslys
Sl eollas lojlu ) plasciwl 4148 daun (sliwly > S5 pl8
sim3 il 31 8 ol Lo & « el IS o3l 3l plasil L s
S S sl il ol sl (Lol 4 g slm] 5 asly

f.¥ S 9 )bi o b)w id 8,93 GALBJ h.—\b 41?«



s (Vg (05l £) (635 g0 Lawgin jlas (Y oyl # 51 205
a3 ol g oo 485 Hl5 )3 (o)l ALY () (65 g o8
d929 Copo )3 9 C8)5 O)go Jhiue G g0 4 3ie 93 bawy
A ygudin yuastie 3,8 b (OIS

Wodld ] ySuw!

S S oslid b Silati job 4 Sl sl
EXCel Jlj3ley5 )5 (s 5 @il 008 wlaid ey 51 o
sl b codia g5 pb ailo (63,l50 Jolid laosld ol .0 ¢l
95 Slasine (Basses 1w Glasuin @allles g4 jguiS
ol 5 byl slagdyy e g (ISBaix g a8l bapyj
Sload glyzcuel godly (8,5 Jai 0 b g adles Lol
390 S SSg 9 Wby &5 o a5 4 0ad 3y Slalllas
pbsl Sl 5y 0yl 5 s gaite (slodyinS el 4 solituwl
zlypinl loodly oyl Jdod 5 im0 (bl dexg LIl
sl 05 plogl abogy e il lalllas ) ot

=
axdllae CL! g goeime g LS

@ Jol8 yob a1y ©Vle (0 )Sye 5 ot AulS ) JSUS
ol aseie adlas b 3 &S gl AiS o pgas
05 lr g <85 el lime (A5 aw 3 siepllas g2 gCune
5 SCOPUS ;| adllas \YY PubMed ;l adllas YY COMT
Gl L a5 2ol cuws 4 Web of Science ;| aslllae AR
Oezen () Jais) wlo 3L adllas YEF Cules )3 5,5 llllan
5l adlas £Y SLCBA3 5 (sly cdiopllss g3 g9 I m
Web of ;I adllas &Y 4 SCOPUS | adlas £¥ PubMed
3 6ySS Sldlhe Bls 1w a5 Kl cuwd 4 Science
a5 DRD4 5 &l 5 (Y Jgio) Slo (8L addlles VOV coles
5 aadlas VY'Y 9 SCOPUS 5l adlllas VYY PUDMEd ;I axlllae
Sldlbe Gl I a5 2l cuwwd 4 Web of Science
o Coles 0 (Y Jadn) Slo L aalllas YAY culys 3¢5, S5
sl addlas VA 9250 Slillas (55, 2 00 Ll (Sla )2 ]
DRD4 ¢, adllas Y¥ § SLCBA3 ¢l aslllas Yo COMT
(¥ Jgiz) b a8 )3 jlas ) adlllae (pl )3 e gl

0lSs g (lais Cuowd > ol job 4y (calS ClolS .0l ol
T ey Jvo B S PR O ol vl B PRESIR TR B S R B
im e 5 1y 00 Jlas!

T 92959 slaybxe
PEOS Gonle 5l olitsl b 136 Ll il (slaluxo
olyons ADHD & Mo 33l lgis a Caumer ] 53 487 b Sl
(45 D90 g2 gun )> SYME 5 a g logy o) wllo 31,31,
SLC6A3 CCOMT (clayy; o yasuio P olgie 4 dagalge
adlas ol g dngs b lag e YV sic 4 doxs DRDA
bl oy pd b )y (090 —dald Slalllas lais 4
b a3l 3g: 005 plsl Jlaw 3131 (g, o5 a8 slalllas
oo b g 9392 03185 )13 (b5l 390 ) dgi 3 Slac L asye
S50 ) adllas I og adgl Glaal 5l ol )3 ooyl @l
4 929m Ja ygia b o piia Slallon Joli 33,9 (sl o
1 ] BRI 5,5 (535 3 00 plol 5 (pulSH

Al L5

ookl 13 00 plulis cldllas §) Lol oMbl dus)
4 .45 3,9 ENdnote ooly o pie l8le 5 4 g 2l yscnl wsls
osSs o gl Lo 5ud s 6,5 @Yo o) Jlid
oxilo Bl Ve JolS' (5o cdmy dlyo )3 i8)S )11 (o) 2 390
2b531 25993939 slnyline poll o (oabaB SVl Lol (4l
o o5 s 55,5 S 4 3" gy iS5 S 5 )
Soilotug (slygy0 939290 Vo Sl g wlio (o> ()2
B er 3)90 S o yobo g OV sl alie Clegidge b
g )3 9 Db (Shwwy (gl (o SNBILS o b sizd S
A Ggdie Yl (o) Sl dse) cnl > ale 93,8 L epg)

oS o)

i)l ln (NOS) Isb1 = JulS 55 cateS” (o)) ol
o otge A daw &S ol 1l b o3litl lalllas S
Slalllas 0,5 oo o )3 |y Cumer QB g (39 dunlie LB
3y50 5 CyotngS Glalllas (gl WS o (s Al 09,5 dw 1)
S (1 o 51 28) 6Spm Yl b (1 fesanl
O) G5 o5 s (Vg (03l VB F (30) (6590 bawgite
SxSge VL jhs () fhate lllas (gl g (o)l A B A

g 3Sdae b COMT (j bl oy glp 48y w290 @S -V -dgsa

Web of Science Scopus PubMed 251905’ 5]
Attention keywords OR ADHD keywords AND
A WY vy Gene (COMT) Keywords AND NOT Related disease COMT

(like Schizophrenia) keywords

a5 3,Sloe b SLCOA3 ()5 bls)l qwyp sy adpitiy (592 gms gols F-Jgsa

Web of Science Scopus PubMed o3lgauls’ 5)]
Attention keywords OR ADHD keywords AND
ay Y 2y Gene (SLC6A3) Keywords AND NOT Related SLC6A3

disease (like Schizophrenia) keywords

J Mil Med 2024, Volume 26, Issue 5



4295 3 Sloe L DRDA (5 bls)l oy sl 48 pin (692 g ol F-Jgan

Web of Science Scopus PubMed 03195’ Oj
Attention keywords OR ADHD keywords AND Gene
sl WY Qs (DRD4) Keywords AND NOT Related disease (like DRD4

Schizophrenia) keywords

Bad a8)S a5 0 con gl &S Sllllas P Jgus

Ol 5

(VF-0¥) COMT

(Va-aa) SLC6A3
(V-Y-A+ ¥5) DRD4

5 NS o bl (el Gl 0mag 0 ) Jsbe 090 DA
(NY) 8o i 1) DA JUS o 5 S0 Sializ
38es > IS Jole Sy (mae ouind JUIl o5 ey
3 osial® 5l (o)l &5 ol (CNS) (58 10 e il
(VW) 85 o paas | bl 5 <8 o o bl alos

(B'UTR-) Y 00 da 5 dilato Joxo SLCBA3 55
W BT o col VNTR L cis o IS0 Ky Jols
lolis ol slacures 1 VNTR L cas ¥+ 5l aseus
1,59 5 (10R) 1,85 Ve cla T 45 o s o(110) sl 05
ol & wad e L dalgs (V) des oy, (OR)
solss (MY casl laspe DAT JBs | pesdyp0 L
L SLCBA3 15 3'UTR- b ygo s 3 bl s 25290
2 (00) oo o Brown .xas o olis 1) avg JBI
Gan b JlaS )3 3,5 0) gay 5 Vo0) Jlo o a5 glalllas
oS b VLS5 ADHD  DATL 15 aba, s,
46 1 OR Y148 1558 ol cainls ploxl i g o dilog
adllas 3 ) b3y VLS5 ,» ADHD | 3'UTR-
IR W1 e 5 sl wyp s L oS (5¥) o, Kemn 9 DS
pLsl i YA+ I JSize mex )3 ADHD 5o 5 cndlly ]
5,15 b3, ADHD L 9R 1 45 s (& S domsts 365 o] s
b yo0 s 83 o ol Sy clalllas &S Canl Sl oyl
sty 35 1y, A o5 W1 5 3'UTR- asb ,» VNTR
A58 oy B b gladlllas (DY) o) Kan g Franke .us 8
SLCBA3 5 15 VNTR esgbls bls,| (55 50 ki oo 4
L g 0y jobo 4 adllas oyl 0l plsil 1y pglae ADHD L
3> Ui ol b plosl 15 ¥Y - o9, p bl 3,504,
2 ) OR/BR csbls ORIIR b ygn s 5 osdle oS
0S5 5 Ul elyen 4 3'UTR- asb ,» VNTR |8
byl axgy JS1 ol jon b3 (05 A ol »» VNTR
5 Franke adles wile (5,505 clllae o zls ol o)l
OHer s HOOgMAN adllas 4 ¥+ A Jlo ;5 (0A) (] )San
N iie 5l ks Ken oS 05 odalie 35 V-0 Jlo o (5)
it dvg M) ) SLCBA3 13 9R

S5 g i (23]
1 et 4l yanats Olyes g adlas 7y olal
s oS 09,5 5 adlae V5 COMT (g0l clalllas (sl
(FYFFDY) Lawgin jlas b adllas ¥ (OY-OF FO-0+ F5-FY)
s o 09,5 3 aslllas Y) SLCBAB 1ppel,r clllan
s b adlles Y ((VA-VD V-V SASY S) S dA-00)
sl s (1) Jad iy plys & adllas V5 (BAFYVY) Lawgie
A+ ) b o 05,8 3 adllaa 13 DRD4 g0l clalllan
5 (AVADAA) Lawsgio jlas b addllas ¥ () ¥=Y+ - QAA-RF AY

5505 lold (g yiSam a3 1 ATAR) Jhd s olis 4 addllao ¥

L5, oyt 32 b 48 397 diopllas ygy0 Syl alllne
2 9 (ADHD) g5 5Slos s )3 JH31 2ls £95 0
(DRD4 4 SLCBA3 COMT) aizej il 5 las iy iolisad
ol @l Sl plg Yl ()5 (n yioten s 5l B 040 plos]
41035565 eloys s alal 38 oslitl plasiul G, 52
390 )b g i b dag] (Jolge — ol slagtis Lk
9 9l 429 ¢ Bl i bl dr g Cunl 4853 o)
e jl (ol g (S rnmands 4 09)5 o 013 prnl 42y
in 290 1y ADHD pb 4y (lole Lo (V+Y) s 255
S5l ey adlye sladsgore s cnl plos p &S w3l )3
(VA F)
o35S 1S (SLCBA3) 5 ko ol odlyils ¥ guie 35
SP15.33 p55909,5 1> 0 ol -cal (DATL) (s> J3U
(V) Conl o S5 9,0l VF 9 5935110 1 5 5l 1)
09551 > B (1935 9 ¥ (19551 )3 €955 1945 SLCBAS >
L ol 5b can YWASY (o 1808 ddlaio a5 (550l 4y )l> 51,8 VO
dyise bl 4 CobskSTY Job V8 (95T Jol 5k e YV
DA o Jlisl (DA) cyuelgs oaiiS wlais o yiogee 1)+)
5l Gt 3 1y DA la Ui 15 (MWY) sl (DAT)
283 o 4l cumliw i slaaibl 4 ol sioe Cls 5 )b
5 ol 3 1y Jobo 2,5 DA cdale DAT syl (WY)

f.¥ b9 )bi o b)w id 8,93 u»LbJ h.—\b 41?«



(Feo¥F) 850 2 2 1) O35S Camorr cr s adlie 2 (0 (o
YW )3 53 0F ool A gl xS eoms sy (SSlsd
Bl 3g>g

rosb S35 » (DRDA) D4 (abgs oxyS 05
0XyS g5 o 0f ol b 18 (1IP15.5) WY pyjses,s
(IY0) WS e 05 1) (WWF) (aisel dul YAV (cl)ls) (poligd
baos) (Soiglsn slosial® 5l il )3 Oeligd (Lo
i hass oezmes 9 (S S8 der I ((omas
ol 5l ol b cnlpl 9 )05 (3B 325 (19,0 348 (omas
o 2Skes » DRDA 045y it badye (nas 5 o)
e Bl B 5l ()l )3 9 235 o b relgd mglizes
35 03,5 gy 51 S 03,5 ol Bl 53 (V) el b
smas 03 ! yolsd 45 ool G (pg p b ol Cuds o0
e y9o0sly J| Jganoyd o DRDA (5 (WF) el ] 4
i YA pudygacd S5 Jold cpldms oo LS ]y 00 ol
Cosl pger 1935153 (VNTR) oy iy 185 puite slasi
loasens dacl cp izoly (WY) 395 0 )T LAV BY oy oS
NS5 &S 35800 ypai 392 1S5 (TR) Y 5 (AR) ¥ (2R) ¥
213518 0255 (159 (s Al (ppoges )3 Sl i FA
ol yo Lo 15 ool Sl )3 3 b pounadygo sl (VYD)
J5bo 4 joSSe puudyae b &S Mol L Gldllas L(VWA) Cunl
TR 4SS @ el blsyl s ADHD L (glasgs 15
szt ot Gl el (dlar i B yobo 4 ot ygo sl ol 0
o) &Sl @ a g b b opll (A=A ) 395 0 JHB] oy
09l e g 0ad cwyp (Ulor 5 (355 3 po bl
Gl dgdzee Hlaw (YW, 5 50 IS ol Lol bl
95 See bo sl (Y8550 )3 (5 cnl Sl gl (6 S 4o

oM Slacadgaw

ol 5l b g Codgie s b ol dadllas
S35 b3 sl B e oL e 50> ol
sbd o (S sl obsyl &S sl Jbyd ol (3,8 ooliiu]
N3 a2y 390 Lb & 3l olen 4]y 2 oty ol
0B > (ola oy Jidg pas 4 a2 b e Jlie gl 25
S35 Ao 03litslsgus 900yt iy 5,55 s GINA
ogde 543 (oo 1 A8 o g s 1) )18 ol ploxsl o]
S 80 Cdio S o (K95 3 b e Jalge « S35
b ool ade S g e (Suf el Jlanl 5 At
03y » Iy slasel g dingy 9 A8 Dbl LB (S5 Glasuie
i 5l sl ol sl oS (o3 S ipns ol sl
15 5 A5k a0 i ] gl dawo Lole b
wjp Oezmed e (U 9 Sl o 3Sdes e aily
s o2l 1) e Gl S Sy o byl YL Sl
Mg Jloms 1) 0328 slacumes 1 b)) 9 29l 00 3929 4

J Mil Med 2024, Volume 26, Issue 5

gobw (JBe il > Clpeds o wae (L Saled
2 sl CBE Gl 0uiiS (i DAT 58kes 5 ol
Cams DA (W) ol DA 5,Slos (pizmon g 090 (o yiawd
Slinoby pi8 @l U aS (o Jas ]y g 4 (oas i
Syxe S Shy p g ) ok G 9 WS Sy )
5,5les DAT DA jluwgen 3k 51 .(W+) 3l dbgsye
S5 o (v s S5 yinbigd Gl jpans )3 |) (orbo (onas
5305 U5 Sllllas &l o 45 ol (WVY) LS o Lais
Sap JoYs 3 Sy 45 10R T awglio 5 > OR il
Conl dbgiye 0f Glo Gl el @y 0587 )3 ax g SIS
5 (VYONA) ool Lo 3i0 50 5 DAT ol L (YY)
ISl (880t o (SladSd oo L &S sy o Hlai &
Sgzge sl 2 4SS L g ggerme 13 .(B0) WS oo Skl |y 425
syge sy 53 SLCBAS (1 (sl o w8 oo (500w iz o
Gl eoppbo b awslio 13 IR T - Mols Ylazsl S'UTR-
ity 4295 3)Sos aw )3 (2P BB ind
s 53t > (COMT) Sl Jze -0 = JsS56 5
£y o (YY) o)l 1,8 22011 cunBge 13 VY pgjgeq)S
31y COMT ol o5 ool (IVF) conl 5LskS YA 4 (49 53]
5 olis & Jate p)3 ) COMT (ol pydoil 95 05 oo
slid @ Jate S 01 329 sl o )3 (Jolore 22 S
US4 b 3 5,1 sl ! pole (sl (slofug Casanl
ol (VD) ol 005 odnlin 48 5 4l 3 Baee o ol
OB ()8 g8 9 smilivs Oolhgd SIsilie 055 )3 a3l
Ol (BLs > Slas &S wac glrosnd Jlasl {(VYE) 5l
09,5 o Jsl b 1y L5 ol COMT L(\YY) 5,185 o ,3b
il yogMe (WWY) e o plrsl el oSO (ol @ e
Oroliss (oS5 0 D 3 s il yobo 4y Bl o w1 ()
A6 Oogam 5 ol o Mite SMls & g b i
b domts oS €S sl Bl ggeime 3 (IYA) 5K,
05 (IY8) el s (slmosims Jlisl oyl Ltals COMT
masbygn s (gl ISAB80 Jsxa 13 5 VOA (5538 > COMT
o yse b 3l S Vall58Met el Val158Met
b ygacsh nl (VF+) ol (Sl Cliael pole )3 ()2 3590
DS g0 G LA b 5l G aom 135 F (19551 )0
OFY) WS o s Met & Val pudygo b opl dms
L olge |, Met T g Val 1 o ol culld s coglis
»Val 5ol Ssle as > YV gl YL Sl oolub
@, (WY ob sy Met T cla fols b auslie
cdld @ e qudipeh cpl & S (i Olyie
(WY) 2950 COMT 0551 208" (5l 5 ol (Slspbeo
Sl il 4 Sldlae (6,38 COMT 5 ool
Sl g S eie Sladllas 3ST(FISY) Cldlas I s34 lass



2,8 1 (28T o] Jlaas) b glasely g cute il 5l opg

ol @olga gl (632,85 (AL OIS
oo sl 5 by T s suallS
P 2l g by Wlg o ol cuss sl So5
Ay il 8l 1 plascl sl 3
lolid bt il (otsu il (nl3dl 5 laiyse el
9590l 4 gy (sladiy i ( S i 5l dxtas slog 5
s Ll 5l a8 galdl b o il bagys cayi g
Vs sl bisel 4 gyl caitn Cogllas sl S
Py (50 (6790 00 A po 4 Sy 9 Bl Aoy 9 ko
Slgice (Si) (b)) acuegias (Al g Cuodls 39
S by 4 (oMo o9l OIS plUBg5 o lolid L
A S8 Slowe lagslon ]
e by ADHD W3] jasess el & 4295 L
S5 (b)) plsl il b obj)l s (2300155355 5
stivly > Sy p6 S 5Edy e b Wy e
bl ollss lejlus 5 plaskl A5 Su0

Sl oS el sl S lie adllas pl o &S (g0l 3l
4 3l o 0l Lo Moplles jgye j0 &S Sllee B g
oS oo S lbdiedd )l wlddss b

2Ly S gud 45 AS o pu pal N 5 1@l DLAT
20 0959 pols ddlls > ABlie

&l

1. Rushchenko J, Rushchenko 1, Plakhova O.
Mitigating hiring risks through pre-employment
background screening: Methodology based on the
personnel security approach. Technium Social
Sciences Journal. 2020;9:577.

2. Moshe S, Shilo M, Yagev Y, Levy D, Slodownik
D, Chodick G, et al. Comparison of three methods of
pre-employment medical evaluations. Occupational
Medicine. 2008;58(1):46-51.
doi:10.1093/occmed/kqm131

3. Olinover M, Gidron M, Yarmolovsky J, Lipschits
O, Geva R. Predicting leadership success in extreme
organizations: A prospective study from pre-
recruitment through leading in real-life. Journal of
Leadership & Organizational Studies. 2023;30(1):
71-89. doi:10.1177/15480518221117886

4. Chen F, Arora H, Martinelli SM, Teeter E, Mayer
D, Zvara DA, et al. The predictive value of pre-
recruitment achievement on resident performance in
anesthesiology. Journal of Clinical Anesthesia.

Lislasg g (o) /YO

seolin Jadlgios b 51 (S5 i) o] Jls ol b S o
Dy daled $ho plictiul L9y daun ;0 lelad S & a0

S 25 Ao
9 DRD4 LS‘J’"C)B d)lf)ﬂ <\.>/5| D¢>g0 slow! u*"-“" »

Al Lol sy o Jla 4y 50 (g ol g5 3 Shos  COMT

OV 5 53 59530 4o 5 ] cnl b ygech Sl 9ol
Ol868 Loyl i diiej (ol 3 llllas g Cuwl 3gazte jlons
oL Lo & 920l (Jb cpl b osyls 39505 Gl
redygecsh On d2g JB dal) S Yl &5 ans
339 HYWS, 5 ) dvg5 5,Slee § SLCBA3 -5 ,» VNTR
s 53 din gy IR I Mol Ylain] & (claisS 4y 53,5
St JoSla b sla gt S o 4553 Sl
g b oo a5 4 piY (380 puslSe 4 b Cax
SLCBA3 )5 (cwyy &5 oS o0 gy bo 39290 Jnled 4
olejle 3 plsal | iy slaobjyl 9y 5l i Glys &
g 8l 3 ol S ) S5e 3505, S Wl (ol
5 el plosl el ol b S g |y a8 31,31 plasicl
Ol 0L ol g e & (3.8 dagi b Joudlygiwd diejls
dobculs, 31 Jols Wb Jedlygiws Jlo (gl ol dline
byl cpl o9 obel sl o Bls g ail alals]
29 oelals ]S o (lgd g la ) ML WS (S gl
Wjp g dag b olS pSels Jloisl odlitulgw 495 n 56
oMl 3y90 Sl golaw 3 1l g ()05 Hob 4 b VU
5 e Pl pavasie Jlai pj 5:55 j5b 4wl oS 8
23k 4 5SS 4 ST S G b S o jiege > cizmen
2B 516 5,5 )8 (gw)p 3)90 (ollas o)) 53 2940

2017;39:139-44. doi:10.1016/j.jclinane.2017.03.052
5. Steinberg N, Shenhar M, Witchalls J, Waddington
G, Dar G, Paulman O, et al. Chronic Ankle
Instability and Neuromuscular Performance in
Prerecruitment Infantry Soldiers. Journal of Athletic
Training. 2024;59(1):73-80. do0i:10.4085/1062-60
50-0564.22

6. Miles MR, Haider-Markel DP. Personality and
genetic associations with military service. Armed
Forces & Society. 2019;45(4):637-58. d0i:10.1177/
0095327X18765449

7. Beaver KM, Barnes JC, Schwartz JA, Boutwell
BB. Enlisting in the military: The influential role of
genetic factors. Sage Open. 2015;5(2):21582440
15573352. doi:10.1177/2158244015573352

8. Parnell N, Rye K, Greenberg N. Health and well-
being management in the military: a systematic
review of genetic studies. BMJ Military Health.
2018;164(4):302-8.  doi:10.1136/jramc-2017-0007
65

f.¥ b9 )bi o b)w id 8,93 u»LbJ h.—\b 41?«


https://doi.org/10.1093/occmed/kqm131
https://doi.org/10.1177/15480518221117886
https://doi.org/10.1016/j.jclinane.2017.03.052
https://doi.org/10.4085/1062-6050-0564.22
https://doi.org/10.4085/1062-6050-0564.22
https://doi.org/10.1177/0095327X18765449
https://doi.org/10.1177/0095327X18765449
https://doi.org/10.1177/2158244015573352
https://doi.org/10.1136/jramc-2017-000765
https://doi.org/10.1136/jramc-2017-000765

YO [ pluscl 1518 35 sl poi5 o )3 2L

9. Mehlman MJ, Li TY. Ethical, legal, social, and
policy issues in the use of genomic technology by
the US Military. Journal of Law and the Biosciences.
2014;1(3):244-80. doi:10.1093/jlb/Isu021

10. Helm BM, Langley K, Spangler BB, Vergano
SA. Military Health Care Dilemmas and Genetic
Discrimination: A Family's Experience with Whole
Exome Sequencing. Narrative Inquiry in Bioethics.
2015;5(2):179-86. doi:10.1353/nib.2015.0059

11. Schwartz PH. Ethics of Gene Therapy in the
Military: Promise and Potential Problems.
Molecular Therapy. 2020;28(4):987-8.

12. Thomas JE, Kang S, Wyatt CJ, Kim FS,
Mangelsdorff AD, Weigel FK. Glucose-6-phosphate
dehydrogenase deficiency is associated with
cardiovascular disease in US military centers. Texas
Heart Institute Journal. 2018;45(3):144-50.

13. De Castro M, Biesecker LG, Turner C, Brenner
R, Witkop C, Mehlman M, et al. Genomic medicine
in the military. NPJ Genomic Medicine. 2016;1(1):
15008. doi:10.1038/npjgenmed.2015.8

14. Mehlman MJ, Parasidis E. Predictive genetic
testing by the US military: legal and ethical issues.
Military Medicine. 2021;186(7-8):726-32. doi:10.10
93/milmed/usab011

15. Etemadi M, Shameli K, Hassan NA, Zakaria Z,
Khairudin NB, Hara H. A review of the importance
of physical fitness to company performance and
productivity. American Journal of Applied Sciences.
2016;13(11):1104-18.

16. Shibaoka M, Masuda M, Iwasawa S, Ikezawa S,
Eguchi H, Nakagome K. Relationship between
objective  cognitive  functioning and  work
performance among Japanese workers. Journal of
Occupational Health. 2023;65(1):€12385. doi:10.10
02/1348-9585.12385

17. Godard B, Raeburn S, Pembrey M, Bobrow M,
Farndon P, Aymé S. Genetic information and testing
in insurance and employment: technical, social and
ethical issues. European Journal of Human Genetics.
2003;11(2):S123-42. doi:10.1038/sj.ejhg.5201117
18. Goedvolk V, editor. The Medical Examinations
Act: practical experience from the Netherlands.
International Conference on Genetics and Private
Life/Health Insurance, Paris; 1999.

19. Morgan S, Hurley J, Miller F, Giacomini M.
Predictive genetic tests and health system costs.
Cmaj. 2003;168(8):989-91.

20. Main LC, McLoughlin LT, Flanagan SD, Canino
MC, Banks S. Monitoring cognitive function in the
fatigued warfighter: A rapid review of cognitive
biomarkers. Journal of Science and Medicine in
Sport. 2023;26:554-63. doi:10.1016/j.jsams.2023.0
4.009

21. Sullivan-Kwantes W, Cramer M, Bouak F,
Goodman L. Environmental Stress in Military
Settings. In: Sookermany AM, editor. Handbook of
Military Sciences. Cham: Springer International
Publishing; 2020. pp. 1-27.

22. Kiely KM. Cognitive Function. In: Michalos AC,
editor. Encyclopedia of Quality of Life and Well-
Being Research. Dordrecht: Springer Netherlands;
2014. pp. 974-8.

J Mil Med 2024, Volume 26, Issue 5

23. Cohen RA. Attention. In: Kreutzer JS, DeLuca J,
Caplan B, editors. Encyclopedia of Clinical
Neuropsychology. New York, NY: Springer New
York; 2011. pp. 282-92.

24. Allain H, Akwa Y, Lacomblez L, Lieury A,
Bentué-Ferrer D. Impaired cognition and attention in
adults: pharmacological management strategies.
Neuropsychiatric Disease and Treatment. 2007;3(1):
103-16.

25. Willcutt EG. The prevalence of DSM-IV
attention-deficit/hyperactivity disorder: a meta-
analytic review. Neurotherapeutics. 2012;9(3):490-
9. d0i:10.1007/s13311-012-0135-8

26. Wu EQ, Hodgkins P, Ben-Hamadi R, Setyawan
J, Xie J, Sikirica V, et al. Cost effectiveness of
pharmacotherapies for attention-deficit hyperactivity
disorder: a systematic literature review. CNS drugs.
2012;26:581-600. doi:10.2165/11633900-00000000
0-00000

27. Shaw M, Hodgkins P, Caci H, Young S, Kahle J,
Woods AG, et al. A systematic review and analysis
of long-term outcomes in attention deficit
hyperactivity disorder: effects of treatment and non-
treatment. BMC Medicine. 2012;10:99. doi:10.118
6/1741-7015-10-99

28. Schiffman B. Exploring the Military's Medical
Standards in the Context of Low Recruitment
Numbers. J. Nat'l Sec. L. & Pol'y. 2023;14:313.

29. Du Rietz E, Cheung CH, McLoughlin G,
Brandeis D, Banaschewski T, Asherson P, et al. Self-
report of ADHD shows limited agreement with
objective markers of persistence and remittance.
Journal of Psychiatric Research. 2016;82:91-9.

30. Abdelnour E, Jansen MO, Gold JA. ADHD
diagnostic  trends: increased recognition or
overdiagnosis?. Missouri Medicine. 2022;119(5):
467-73.

31. Grimm O, Kranz TM, Reif A. Genetics of
ADHD: what should the clinician know?. Current
Psychiatry Reports. 2020;22:18. doi:10.1007/s11
920-020-1141-x

32. Thapar A, Stergiakouli E. An Overview on the
Genetics of ADHD. Xin li xue bao. Acta
Psychologica Sinica. 2008;40(10):1088-98. doi:10.3
724/SP.J.1041.2008.01088

33. Balogh L, Pulay AJ, Réthelyi JM. Genetics in the
ADHD clinic: how can genetic testing support the
current clinical practice?. Frontiers in Psychology.
2022;13:751041.

34. Yadav SK, Bhat AA, Hashem S, Nisar S, Kamal
M, Syed N, et al. Genetic variations influence brain
changes in patients with attention-deficit hyperactivity
disorder. Translational Psychiatry. 2021;11(1):349.
d0i:10.1038/s41398-021-01473-w

35. Page MJ, McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for reporting
systematic reviews. Bmj. 2021;372:n71. doi:10.11
36/bmj.n71

36. Pekcanlar Akay A, Eresen Yazicioglu C, Alsen
Giiney S, Ozek Erkuran H, Kizildag S, Baykara B,
et al. Allele frequencies of dopamine D4 receptor
gene (DRD4) and Catechol-O-methyltransferase


https://doi.org/10.1093/jlb/lsu021
https://doi.org/10.1353/nib.2015.0059
https://doi.org/10.1038/npjgenmed.2015.8
https://doi.org/10.1093/milmed/usab011
https://doi.org/10.1093/milmed/usab011
https://doi.org/10.1002/1348-9585.12385
https://doi.org/10.1002/1348-9585.12385
https://doi.org/10.1038/sj.ejhg.5201117
https://doi.org/10.1016/j.jsams.2023.04.009
https://doi.org/10.1016/j.jsams.2023.04.009
https://doi.org/10.1007/s13311-012-0135-8
https://doi.org/10.2165/11633900-000000000-00000
https://doi.org/10.2165/11633900-000000000-00000
https://doi.org/10.1186/1741-7015-10-99
https://doi.org/10.1186/1741-7015-10-99
https://doi.org/10.1007/s11920-020-1141-x
https://doi.org/10.1007/s11920-020-1141-x
https://doi.org/10.3724/SP.J.1041.2008.01088
https://doi.org/10.3724/SP.J.1041.2008.01088
https://doi.org/10.1038/s41398-021-01473-w
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71

(COMT) Val158Met polymorphism are associated
with methylphenidate response in adolescents with
attention deficit/hyperactivity disorder: a case
control preliminary study. Psychiatry and Clinical
Psychopharmacology. 2018;28(2):177-84. doi:10.10
80/24750573.2017.1418134

37.JinJ, Liu L, Gao Q, Chan RC, Li H, Chen Y, et
al. The divergent impact of COMT Val158Met on
executive function in children with and without
attention-deficit’/hyperactivity disorder. Genes, Brain
and Behavior. 2016;15(2):271-9. doi:10.1111/gbb.1
2270

38. Nikolac Perkovic M, Kiive E, Nedic Erjavec G,
Veidebaum T, Curkovic M, Dodig-Curkovic K, et al.
The association between the catechol-O-
methyltransferase Val108/158Met polymorphism
and hyperactive—impulsive and inattentive symptoms
in youth. Psychopharmacology. 2013;230:69-76.
doi:10.1007/s00213-013-3138-1

39. Das M, Bhowmik AD, Bhaduri N, Sarkar K,
Ghosh P, Sinha S, et al. Role of gene—gene/gene—
environment interaction in the etiology of eastern
Indian ADHD probands. Progress in Neuro-
Psychopharmacology and Biological Psychiatry.
2011;35(2):577-87. doi:10.1016/j.pnpbp.2010.12.0
27

40. Kang P, Luo L, Peng X, Wang Y. Association of
Val158Met polymorphism in COMT gene with
attention-deficit hyperactive disorder: An updated
meta-analysis. Medicine.  2020;99(48):e23400.
d0i:10.1097/MD.0000000000023400

41. Carpentier PJ, Vasquez AA, Hoogman M,
Onnink M, Kan CC, Kooij JJ, et al. Shared and
unique genetic  contributions to  attention
deficit/hyperactivity disorder and substance use
disorders: a pilot study of six candidate genes.
European Neuropsychopharmacology. 2013;23(6):
448-57. doi:10.1016/j.euroneuro.2012.07.003

42. Halleland H, Lundervold AJ, Halmgy A, Haavik
J, Johansson S. Association between catechol O-
methyltransferase (COMT) haplotypes and severity
of hyperactivity symptoms in adults. American
Journal of Medical Genetics Part B: Neuropsychiatric
Genetics. 2009;150(3):403-10. doi:10.1002/ajmg.
b.30831

43. Qian Q, Wang Y, Zhou R, Li J, Wang B, Glatt S,
et al. Family-based and case-control association
studies of catechol-O-methyltransferase in attention
deficit hyperactivity disorder suggest genetic sexual
dimorphism. American Journal of Medical Genetics
Part B: Neuropsychiatric Genetics. 2003;118(1):
103-9. doi:10.1002/ajmg.h.10064

44. Zhang XN, Ruan LM, Le YP, Zhang Y.
Association analysis between attention-deficit
hyperactivity disorder and Val158Met polymorphism
of catechol-O-methyltransferase gene. Chinese
Journal of Medical Genetics. 2003;20(4):322-4.

45. Gao X. Association Analysis Between Catechol-
o-methyltransferase (COMT) Gene and ADHD.
Chinese Journal of Clinical Psychology. 2006;14(1):
94.

46. Chen J, Lipska BK, Halim N, Ma QD,
Matsumoto M, Melhem S, et al. Functional analysis

W ghg g (o) / YOV

of genetic variation in catechol-O-methyltransferase
(COMT): effects on mRNA, protein, and enzyme
activity in postmortem human brain. The American
Journal of Human Genetics. 2004;75(5):807-21.

47. Kereszturi E, Tarnok Z, Bognar E, Lakatos
K, Farkas L, Gadoros J, et al. Catechol-O-
methyltransferase Val158Met polymorphism is
associated with methylphenidate response in ADHD
children. American Journal of Medical Genetics Part
B: Neuropsychiatric Genetics. 2008;147(8):1431-5.
d0i:10.1002/ajmg.b.30704

48. Song EY, Paik KC, Kim HW, Lim MH.
Association between catechol-O-methyltransferase
gene polymorphism and attention-deficit hyperactivity
disorder in Korean population. Genetic Testing and
Molecular Biomarkers. 2009;13(2):233-6. doi:10.10
89/gtmb.2008.0110

49. Xiong ZG, Hu XW, Xu HQ, Wang F, Shi SH.
Controlled study of polymorphism of catechol-O-
methyltransferase gene on children with attention
deficit hyperactivity disorder. Zhongguo Er Tong
Bao Jian Za Zhi. 2011;3:222-3.

50. Nikolac Perkovi¢ M, Nedi¢ Erjavec G, Kocijan
Hercigonja D, Hranilovi¢ D, Curkovié¢ M, gtefulj J,
et al. Association between the polymorphisms of the
selected genes encoding dopaminergic system with
ADHD and autism. 2013.

51. Biehl SC, Gschwendtner KM, Guhn A, Miller
LD, Reichert S, Heupel J, et al. Does adult ADHD
interact with COMT val 158 met genotype to
influence working memory performance?. ADHD
Attention Deficit and Hyperactivity Disorders.
2015;7:19-25. d0i:10.1007/s12402-014-0148-8

52. Xiong Z, Yan J, Shi S. Vall58Met
polymorphisms of COMT gene and serum
concentrations of catecholaminergic neurotransmitters
of ADHD in Chinese children and adolescents.
Medicine. 2021;100(49):e27867. d0i:10.1097/MD.0
000000000027867

53. Fageera W, Chaumette B, Fortier ME, Grizenko
N, Labbe A, Sengupta SM, et al. Association
between COMT methylation and response to
treatment in children with ADHD. Journal of
Psychiatric Research. 2021;135:86-93. doi:10.1016/
j.jpsychires.2021.01.008

54. Ansari MA, Naqvi HA, Khidri FF, Rajput AH,
Mahmood A, Waryah AM. Gene-gene and gene-
environmental interaction of dopaminergic system
genes in Pakistani children with attention deficit
hyperactivity disorder. Saudi Journal of Biological
Sciences. 2024:104045. doi:10.1016/j.sjbs.2024.1
04045

55. Brown AB, Biederman J, Valera E, Makris N,
Doyle A, Whitfield-Gabrieli S, et al. Relationship of
DAT1 and adult ADHD to task-positive and task-
negative working memory networks. Psychiatry
Research: Neuroimaging. 2011;193(1):7-16. doi:10.
1016/j.pscychresns.2011.01.006

56. Barkley RA, Smith KM, Fischer M, Navia B. An
examination of the behavioral and neuropsychological
correlates of three ADHD candidate gene
polymorphisms (DRD4 7+, DBH Tagl A2, and
DATL1 40 bp VNTR) in hyperactive and normal

f.¥ b9 )bi o b)w id 8,93 u»LbJ h.—\b 41?«


https://doi.org/10.1080/24750573.2017.1418134
https://doi.org/10.1080/24750573.2017.1418134
https://doi.org/10.1111/gbb.12270
https://doi.org/10.1111/gbb.12270
https://doi.org/10.1007/s00213-013-3138-1
https://doi.org/10.1016/j.pnpbp.2010.12.027
https://doi.org/10.1016/j.pnpbp.2010.12.027
https://doi.org/10.1016/j.euroneuro.2012.07.003
https://doi.org/10.1002/ajmg.b.30831
https://doi.org/10.1002/ajmg.b.30831
https://doi.org/10.1002/ajmg.b.10064
https://doi.org/10.1002/ajmg.b.30704
https://doi.org/10.1089/gtmb.2008.0110
https://doi.org/10.1089/gtmb.2008.0110
https://doi.org/10.1007/s12402-014-0148-8
https://doi.org/10.1016/j.jpsychires.2021.01.008
https://doi.org/10.1016/j.jpsychires.2021.01.008
https://doi.org/10.1016/j.sjbs.2024.104045
https://doi.org/10.1016/j.sjbs.2024.104045
https://doi.org/10.1016/j.pscychresns.2011.01.006
https://doi.org/10.1016/j.pscychresns.2011.01.006

YO-¥ [ pluscal 1518 35 sl poi5 s )3 2L

children followed to adulthood. American Journal of
Medical Genetics Part B: Neuropsychiatric
Genetics. 2006;141(5):487-98. doi:10.1002/ajmg.
b.30326

57. Franke B, Vasquez AA, Johansson S, Hoogman
M, Romanos J, Boreatti-Hummer A, et al.
Multicenter analysis of the SLC6A3/DAT1 VNTR
haplotype in persistent ADHD suggests differential
involvement of the gene in childhood and persistent
ADHD. Neuropsychopharmacology. 2010;35(3):
656-64. doi:10.1038/npp.2009.170

58. Franke B, Hoogman M, Arias Vasquez A,
Heister JG, Savelkoul PJ, Naber M, et al.
Association of the dopamine  transporter
(SLC6A3/DAT1) gene 9-6 haplotype with adult
ADHD. American Journal of Medical Genetics Part
B: Neuropsychiatric Genetics. 2008;147(8):1576-9.
doi:10.1002/ajmg.h.30861

59. Spencer TJ, Biederman J, Faraone SV, Madras
BK, Bonab AA, Dougherty DD, et al. Functional
genomics of attention-deficit/hyperactivity disorder
(ADHD) risk alleles on dopamine transporter
binding in ADHD and healthy control subjects.
Biological Psychiatry. 2013;74(2):84-9. doi:10.101
6/j.biopsych.2012.11.010

60. Hoogman M, Onnink M, Cools R, Aarts E, Kan
C, Vasquez AA, et al. The dopamine transporter
haplotype and reward-related striatal responses in
adult ADHD. European Neuropsychopharmacology.
2013;23(6):469-78. doi:10.1016/j.euroneuro.2012.0
5.011

61. Franke B, Faraone SV, Asherson P, Buitelaar J,
Bau CH, Ramos-Quiroga JA, et al. The genetics of
attention deficit/hyperactivity disorder in adults, a
review. Molecular Psychiatry. 2012;17(10):960-87.
d0i:10.1038/mp.2011.138

62. Banaschewski T, Becker K, Scherag S, Franke
B, Coghill D. Molecular genetics of attention-
deficit/hyperactivity disorder: an overview. European
Child & Adolescent Psychiatry. 2010;19:237-57.
d0i:10.1007/s00787-010-0090-z

63. Griinblatt E, Werling AM, Roth A, Romanos M,
Walitza S. Association study and a systematic meta-
analysis of the VNTR polymorphism in the 3'-UTR
of dopamine transporter gene and attention-deficit
hyperactivity  disorder. Journal of Neural
Transmission. 2019;126:517-29. doi:10.1007/s007
02-019-01998-x

64. Das M, Mukhopadhyay K. DAT1 3'-UTR 9R
allele: Preferential transmission in Indian children
with attention deficit hyperactivity disorder.
American Journal of Medical Genetics Part B:
Neuropsychiatric  Genetics.  2007;144(6):826-9.
doi:10.1002/ajmg.b.30513

65. Karama S, Grizenko N, Sonuga-Barke E, Doyle
A, Biederman J, Mbekou V, et al. Dopamine
transporter 3'UTR VNTR genotype is a marker of
performance on executive function tasks in children
with  ADHD. BMC Psychiatry. 2008;8:45.
doi:10.1186/1471-244X-8-45

66. Maher BS, Marazita ML, Ferrell RE, Vanyukov
MM. Dopamine system genes and attention deficit
hyperactivity disorder: a meta-analysis. Psychiatric

J Mil Med 2024, Volume 26, Issue 5

Genetics. 2002;12(4):207-15.

67. Galili-Weisstub E, Levy S, Frisch A, Gross-Tsur
V, Michaelovsky E, Kosov A, et al. Dopamine
transporter haplotype and attention-deficit hyperactivity
disorder. Molecular Psychiatry. 2005;10(7):617-8.
doi:10.1038/sj.mp.4001655

68. Niederhofer H, Menzel F, Gobel K, Hackenberg
B, Richter R, Walter MH, et al. A preliminary report
of the dopamine receptor D4 and the dopamine
transporter 1 gene polymorphism and its association
with attention deficit hyperactivity disorder.
Neuropsychiatric Disease and Treatment. 2008;4(4):
701-5.

69. Gizer IR, Ficks C, Waldman ID. Candidate gene
studies of ADHD: a meta-analytic review. Human
Genetics. 2009;126:51-90. d0i:10.1007/s00439-
009-0694-x

70. El-Tarras AE, Alsulaimani AA, Awad NS,
Mitwaly N, Said MM, Sabry AM. Association study
between the dopamine-related candidate gene
polymorphisms and ADHD among Saudi Arabia
population via PCR technique. Molecular Biology
Reports. 2012;39:11081-6. doi:10.1007/s11033-
012-2012-2

71. Bidwell LC, Willcutt EG, McQueen MB,
DeFries JC, Olson RK, Smith SD, et al. A family
based association study of DRD4, DAT1, and SHTT
and continuous traits of attention-deficit
hyperactivity disorder. Behavior Genetics. 2011;41:
165-74. doi:10.1007/s10519-010-9437-y

72. Shang CY, Gau SS. Association between the
DAT1 gene and spatial working memory in attention
deficit hyperactivity disorder. International Journal
of Neuropsychopharmacology. 2014;17(1):9-21.
d0i:10.1017/S1461145713000783

73. Fonseca DJ, Mateus HE, Galvez JM, Forero DA,
Talero-Gutierrez C, Velez-van-Meerbeke A. Lack of
association of polymorphisms in six candidate genes
in colombian adhd patients. Annals of
Neurosciences. 2015;22(4):217-21. doi:10.5214/
ans.0972.7531.220405

74. Onnink AM, Franke B, van Hulzen K, Zwiers
MP, Mostert JC, Schene AH, et al. Enlarged striatal
volume in adults with ADHD carrying the 9-6
haplotype of the dopamine transporter gene DAT1.
Journal of Neural Transmission. 2016;123:905-15.
d0i:10.1007/s00702-016-1521-x

75. Wiguna T, Ismail RI, Winarsih NS, Kaligis F,
Hapsari A, Budiyanti L, et al. Dopamine transporter
gene polymorphism in children with ADHD: a pilot
study in Indonesian samples. Asian Journal of
Psychiatry. 2017;29:35-8. doi:10.1016/j.ajp.2017.0
3.041

76. Hong JH, Hwang IW, Lim MH, Kwon HJ, Jin
HJ. Genetic associations between ADHD and
dopaminergic genes (DAT1 and DRD4) VNTRs in
Korean children. Genes & Genomics. 2018;40:
1309-17. doi:10.1007/s13258-018-0726-9

77. Safavi P, Farsani HS, Farrokhi E, Tehrani AM,
Khoshdel N, Khoshdel A. Study of changes in
rs2283265 polymorphisms in dopamine receptor d2
and rs27072 in dopamine transporter gene (slc6a3)
in patients with attention-deficit hyperactivity


https://doi.org/10.1002/ajmg.b.30326
https://doi.org/10.1002/ajmg.b.30326
https://doi.org/10.1038/npp.2009.170
https://doi.org/10.1002/ajmg.b.30861
https://doi.org/10.1016/j.biopsych.2012.11.010
https://doi.org/10.1016/j.biopsych.2012.11.010
https://doi.org/10.1016/j.euroneuro.2012.05.011
https://doi.org/10.1016/j.euroneuro.2012.05.011
https://doi.org/10.1038/mp.2011.138
https://doi.org/10.1007/s00787-010-0090-z
https://doi.org/10.1007/s00702-019-01998-x
https://doi.org/10.1007/s00702-019-01998-x
https://doi.org/10.1002/ajmg.b.30513
https://doi.org/10.1186/1471-244X-8-45
https://doi.org/10.1038/sj.mp.4001655
https://doi.org/10.1007/s00439-009-0694-x
https://doi.org/10.1007/s00439-009-0694-x
https://doi.org/10.1007/s11033-012-2012-2
https://doi.org/10.1007/s11033-012-2012-2
https://doi.org/10.1007/s10519-010-9437-y
https://doi.org/10.1017/S1461145713000783
https://doi.org/10.5214/ans.0972.7531.220405
https://doi.org/10.5214/ans.0972.7531.220405
https://doi.org/10.1007/s00702-016-1521-x
https://doi.org/10.1016/j.ajp.2017.03.041
https://doi.org/10.1016/j.ajp.2017.03.041
https://doi.org/10.1007/s13258-018-0726-9

disorder. Iranian Journal of Child Neurology.
2022;16(3):121-32. d0i:10.22037/ijcn.v15i4.25340
78. Carpentieri V, Cugno S, Lockic K, Pascale E,
Adriani W. DAT1 5-Un-Translated-Region Methylation
Patterns as Bio-Markers of ADHD Psycho-
Pathology: Contribution to Disease Prognosis and to
Monitoring of a Successful Therapy. Biomedicines.
2023;11(9):2546. doi:10.3390/biomedicines11092
546

79. Seymari A, Naseh A, Rezaei S, Salehi Z, Kousha
M. The Relationship between Gene SLC6A3
Variable Number of Tandem Repeat (VNTR) and
Attention-Deficit/Hyperactivity Disorder. Iranian
Journal of Psychiatry. 2024;19(1):99-106. doi:10.1
8502/ijps.v19i1.14345

80. Auerbach JG, Benjamin J, Faroy M, Geller V,
Ebstein R. DRD4 related to infant attention and
information processing: a developmental link to
ADHD?. Psychiatric Genetics. 2001;11(1):31-5.

81. Faraone SV, Perlis RH, Doyle AE, Smoller JW,
Goralnick JJ, Holmgren MA, et al. Molecular
genetics of attention-deficit/hyperactivity disorder.
Biological Psychiatry. 2005;57(11):1313-23.
doi:10.1016/j.biopsych.2004.11.024

82. Amiri S, Farhang S, Khaniani MS, Derakhshan
SM, Zadfattah A, Bina ZM, et al. Analysis of
Association Between the Effects of Methylphenidate
and DRD4 Gene Polymorphisms in Patients with
Attention Deficit Hyperactivity Disorder. Journal of
Comprehensive Pediatrics. 2021;12(4):e109377.

83. Palaniyappan L, Batty MJ, Liddle PF, Liddle EB,
Groom MJ, Hollis C, et al. Reduced prefrontal
gyrification in carriers of the dopamine D4 receptor
7-repeat allele with attention deficit/hyperactivity
disorder: a preliminary report. Frontiers in
Psychiatry. 2019;10:235. doi:10.3389/fpsyt.2019.00
235

84. Tovo-Rodrigues L, Rohde LA, Menezes AM,
Polanczyk GV, Kieling C, Genro JP, et al. DRD4
rare variants in Attention-Deficit/Hyperactivity
Disorder (ADHD): further evidence from a birth
cohort study. PL0S One. 2013;8(12):e85164.
doi:10.1371/journal.pone.0085164

85. Shaw P, Gornick M, Lerch J, Addington A, Seal
J, Greenstein D, et al. Polymorphisms of the
dopamine D4 receptor, clinical outcome, and
cortical structure in attention-deficit/hyperactivity
disorder. Archives of General Psychiatry. 2007;64
(8):921-31. doi:10.1001/archpsyc.64.8.921

86. Grady DL, Chi HC, Ding YC, Smith M, Wang
E, Schuck S, et al. High prevalence of rare dopamine
receptor D4 alleles in children diagnosed with
attention-deficit hyperactivity disorder. Molecular
Psychiatry. 2003;8(5):536-45. doi:10.1038/sj.mp.4
001350

87. Faraone SV, Doyle AE, Mick E, Biederman J.
Meta-analysis of the association between the 7-
repeat allele of the dopamine D4 receptor gene and
attention deficit hyperactivity disorder. American
Journal of  Psychiatry. 2001;158(7):1052-7.
doi:10.1176/appi.ajp.158.7.1052

88. Roman T, Schmitz M, Polanczyk G, Eizirik M,
Rohde LA, Hutz MH. Attention-deficit

Wi hg g (o5 / YO-¥

hyperactivity disorder: A study of association with
both the dopamine transporter gene and the
dopamine D4 receptor gene. American journal of
Medical Genetics. 2001;105(5):471-8. doi:10.1002/
ajmg.1408

89. Holmes J, Payton A, Barrett J, Harrington R,
McGuffin P, Owen M, et al. Association of DRD4 in
children with ADHD and comorbid conduct
problems. American Journal of Medical Genetics.
2002;114(2):150-3. doi:10.1002/ajmg.10149

90. Li D, Sham PC, Owen MJ, He L. Meta-analysis
shows significant association between dopamine
system genes and attention deficit hyperactivity
disorder (ADHD). Human Molecular Genetics.
2006;15(14):2276-84. d0i:10.1093/hmg/dd1152

91. Bhaduri N, Das M, Das AB, Mukhopadhyay K.
Dopamine receptor D4 exon 3 variable number of
tandem repeat polymorphism: distribution in eastern
Indian population. Indian Journal of Human
Genetics.  2007;13(2):54-8.  d0i:10.4103/0971-
6866.34707

92. Sonuga-Barke EJ, Brookes KJ, Buitelaar J,
Anney R, Bitsakou P, Baeyens D, et al. Intelligence
in DSM-IV  combined type  attention-
deficit/hyperactivity disorder is not predicted by
either dopamine receptor/transporter genes or other
previously identified risk alleles for attention-
deficit/hyperactivity disorder. American Journal of
Medical Genetics Part B: Neuropsychiatric
Genetics. 2008;147(3):316-9. doi:10.1002/ajmg.b.
30596

93. Mill J, Caspi A, Williams BS, Craig I, Taylor A,
Polo-Tomas M, et al. Prediction of heterogeneity in
intelligence and adult prognosis by genetic
polymorphisms in the dopamine system among
children with attention-deficit/hyperactivity
disorder: evidence from 2 birth cohorts. Archives of
General Psychiatry. 2006;63(4):462-9. doi:10.1001/
archpsyc.63.4.462

94. Swanson JM, Sunohara GA, Kennedy JL,
Regino R, Fineberg E, Wigal T, et al. Association of
the dopamine receptor D4 (DRD4) gene with a
refined phenotype of attention deficit hyperactivity
disorder (ADHD): a family-based approach.
Molecular Psychiatry. 1998;3(1):38-41. doi:10.10
38/sj.mp.4000354

95. Smalley SL, Bailey JN, Palmer CG, Cantwell
DP, McGough JJ, Del'Homme MA, et al. Evidence
that the dopamine D4 receptor is a susceptibility
gene in attention deficit hyperactivity disorder.
Molecular Psychiatry. 1998;3(5):427-30. doi:10.10
38/s].mp.4000457

96. Castellanos FX, Lau E, Tayebi N, Lee P, Long
RE, Giedd JN, et al. Lack of an association between
a dopamine-4 receptor polymorphism and attention-
deficit/hyperactivity disorder: genetic and brain
morphometric analyses. Molecular Psychiatry.
1998;3(5):431-4. doi:10.1038/sj.mp.4000430

97. Carrasco X, Rothhammer P, Moraga M,
Henriquez H, Chakraborty R, Aboitiz F, et al.
Genotypic interaction between DRD4 and DAT1
loci is a high risk factor for attention-deficit/
hyperactivity disorder in Chilean families. American

f.¥ b9 )bi o b)w id 8,93 u»LbJ h.—\b 41?«


https://doi.org/10.22037/ijcn.v15i4.25340
https://doi.org/10.3390/biomedicines11092546
https://doi.org/10.3390/biomedicines11092546
https://doi.org/10.18502/ijps.v19i1.14345
https://doi.org/10.18502/ijps.v19i1.14345
https://doi.org/10.1016/j.biopsych.2004.11.024
https://doi.org/10.3389/fpsyt.2019.00235
https://doi.org/10.3389/fpsyt.2019.00235
https://doi.org/10.1371/journal.pone.0085164
https://doi.org/10.1038/sj.mp.4001350
https://doi.org/10.1038/sj.mp.4001350
https://doi.org/10.1176/appi.ajp.158.7.1052
https://doi.org/10.1002/ajmg.1408
https://doi.org/10.1002/ajmg.1408
https://doi.org/10.1002/ajmg.10149
https://doi.org/10.1093/hmg/ddl152
https://doi.org/10.4103/0971-6866.34707
https://doi.org/10.4103/0971-6866.34707
https://doi.org/10.1002/ajmg.b.30596
https://doi.org/10.1002/ajmg.b.30596
https://doi.org/10.1038/sj.mp.4000354
https://doi.org/10.1038/sj.mp.4000354
https://doi.org/10.1038/sj.mp.4000457
https://doi.org/10.1038/sj.mp.4000457
https://doi.org/10.1038/sj.mp.4000430

V-0 [ pluscl 1518 350 sl poi5 s )3 2L

Journal of Medical Genetics Part B: Neuropsychiatric
Genetics. 2006;141(1):51-4. doi:10.1002/ajmg.b.3
0259

98. Carrasco X, Rothhammer P, Moraga M,
Henriquez H, Aboitiz F, Rothhammer F. Presence of
DRD4/7R and DATL/10R allele in Chilean family
members with attention deficit hyperactivity
disorder. Revista Médica de Chile. 2004;132(9):
1047-52. doi:10.4067/s0034-98872004000900004
99. Arcos-Burgos M, Castellanos FX, Konecki D,
Lopera F, Pineda D, Palacio JD, et al. Pedigree
disequilibrium test (PDT) replicates association and
linkage between DRD4 and ADHD in
multigenerational and extended pedigrees from a
genetic isolate. Molecular Psychiatry. 2004;9(3):
252-9. doi:10.1038/sj.mp.4001396

100. Baum L, Lee CC, Ye R, Zhong Y, Hung SF,
Tang CP, et al. Attention-deficit/hyperactivity
disorder and dopamine receptor D4 (DRD4) exon 3
variable number of tandem repeats (VNTR) 2-repeat
allele.  Annals of Human Genetics. 2024.
doi:10.1111/ahg.12560

101. Chen S, Qian A, Tao J, Zhou R, Fu C, Yang C,
et al. Different effects of the DRD4 genotype on
intrinsic brain network connectivity strength in drug-
naive children with ADHD and healthy controls.
Brain Imaging and Behavior. 2022;16(1):464-75.
doi:10.1007/s11682-021-00521-9

102. Bolat H, Ercan ES, Unsel-Bolat G, Tahillioglu
A, Yazici KU, Bacanli A, et al. DRD4 genotyping
may differentiate  symptoms of attention-
deficit/hyperactivity disorder and sluggish cognitive
tempo. Brazilian Journal of Psychiatry. 2020;42:
630-7. doi:10.1590/1516-4446-2019-0630

103. Chung-Fat-Yim A, Calvo N, Grundy JG. The
multifaceted nature of bilingualism and attention.
Frontiers in Psychology. 2022;13:910382. doi:10.33
89/fpsyg.2022.910382

104. Capelatto 1V, Lima RF, Ciasca SM, Salgado-
Azoni CA. Cognitive functions, self-esteem and
self-concept of children with attention deficit and
hyperactivity disorder. Psicologia: reflexdo e Critica.
2014;27(02):331-40. do0i:10.1590/1678-7153.2014
27214

105. Tucha L, Fuermaier AB, Koerts J, Buggenthin
R, Aschenbrenner S, Weisbrod M, et al. Sustained
attention in adult ADHD: time-on-task effects of
various measures of attention. Journal of Neural
Transmission. 2017;124:39-53. doi:10.1007/s007
02-015-1426-0

106. Fu T, Li B, Yin W, Huang S, Liu H, Song Y, et
al. Sound localization and auditory selective
attention in school-aged children with ADHD.
Frontiers in Neuroscience. 2022;16:1051585.
doi:10.3389/fnins.2022.1051585

107. Sroubek A, Kelly M, Li X. Inattentiveness in
attention-deficit/hyperactivity disorder. Neuroscience
bulletin. 2013;29:103-10. doi:10.1007/s12264-012-
1295-6

108. Barkley RA. Behavioral inhibition, sustained
attention, and executive functions: constructing a
unifying theory of ADHD. Psychological Bulletin.
1997;121(1):65.

J Mil Med 2024, Volume 26, Issue 5

109. Vandenbergh DJ, Persico AM, Hawkins AL,
Griffin CA, Li X, Jabs EW, et al. Human dopamine
transporter gene (DAT1) maps to chromosome 5p15.
3 and displays a VNTR. Genomics. 1992;14(4):
1104-6. doi:10.1016/S0888-7543(05)80138-7

110. Reith ME, Kortagere S, Wiers CE, Sun H,
Kurian MA, Galli A, et al. The dopamine transporter
gene SLCG6A3: multidisease risks. Molecular
Psychiatry. 2022;27(2):1031-46. doi:10.1038/s413
80-021-01341-5

111. Sesack SR, Hawrylak VA, Matus C, Guido
MA, Levey Al. Dopamine axon varicosities in the
prelimbic division of the rat prefrontal cortex exhibit
sparse immunoreactivity for the dopamine
transporter. Journal of Neuroscience. 1998;18(7):
2697-708. doi:10.1523/JNEUROSCI.18-07-026
97.1998

112. Lewis DA, Melchitzky DS, Sesack SR,
Whitehead RE, Auh S, Sampson A. Dopamine
transporter immunoreactivity in monkey cerebral
cortex: regional, laminar, and ultrastructural
localization. Journal of Comparative Neurology.
2001;432(1):119-36. doi:10.1002/cne.1092

113. Hersch SM, Yi H, Heilman CJ, Edwards RH,
Levey Al. Subcellular localization and molecular
topology of the dopamine transporter in the striatum
and substantia nigra. Journal of Comparative
Neurology.  1997;388(2):211-27.  doi:10.1002/
(SICI1)1096-9861(19971117)388:2<211::AID-CNE
3>3.0.CO;2-4

114. Channer B, Matt SM, Nickoloff-Bybel EA,
Pappa V, Agarwal Y, Wickman J, et al. Dopamine,
immunity, and disease. Pharmacological Reviews.
2023;75(1):62-158.

115. Uhl GR. Dopamine transporter: basic science
and human variation of a key molecule for
dopaminergic function, locomotion, and
parkinsonism. Movement disorders: official journal
of the Movement Disorder Society. 2003;18
(S7):S71-80. doi:10.1002/mds.10578

116. Doucette-Stamm LA, Blakely DJ, Tian J,
Mockus S, Mao JI. Population genetic study of the
human dopamine transporter gene (DAT1). Genetic
Epidemiology. 1995;12(3):303-8. doi:10.1002/gepi.
1370120307

117. Costa A, Riedel M, Miiller U, Méller HJ,
Ettinger U. Relationship between SLC6A3 genotype
and striatal dopamine transporter availability: A
meta-analysis of human single photon emission
computed tomography studies. Synapse. 2011;65
(10):998-1005. doi:10.1002/syn.20927

118. Faraone SV, Spencer TJ, Madras BK, Zhang-
James Y, Biederman J. Functional effects of
dopamine transporter gene genotypes on in vivo
dopamine transporter functioning: a meta-analysis.
Molecular Psychiatry. 2014;19(8):880-9. doi:10.10
38/mp.2013.126

119. Shumay E, Fowler JS, Volkow ND. Genomic
features of the human dopamine transporter gene and
its potential epigenetic states: implications for
phenotypic diversity. PloS One. 2010;5(6):e11067.
doi:10.1371/journal.pone.0011067

120. Bender S, Rellum T, Freitag C, Resch F,


https://doi.org/10.1002/ajmg.b.30259
https://doi.org/10.1002/ajmg.b.30259
https://doi.org/10.4067/s0034-98872004000900004
https://doi.org/10.1038/sj.mp.4001396
https://doi.org/10.1111/ahg.12560
https://doi.org/10.1007/s11682-021-00521-9
https://doi.org/10.1590/1516-4446-2019-0630
https://doi.org/10.3389/fpsyg.2022.910382
https://doi.org/10.3389/fpsyg.2022.910382
https://doi.org/10.1590/1678-7153.201427214
https://doi.org/10.1590/1678-7153.201427214
https://doi.org/10.1007/s00702-015-1426-0
https://doi.org/10.1007/s00702-015-1426-0
https://doi.org/10.3389/fnins.2022.1051585
https://doi.org/10.1007/s12264-012-1295-6
https://doi.org/10.1007/s12264-012-1295-6
https://doi.org/10.1016/S0888-7543(05)80138-7
https://doi.org/10.1038/s41380-021-01341-5
https://doi.org/10.1038/s41380-021-01341-5
https://doi.org/10.1523/JNEUROSCI.18-07-02697.1998
https://doi.org/10.1523/JNEUROSCI.18-07-02697.1998
https://doi.org/10.1002/cne.1092
https://doi.org/10.1002/(SICI)1096-9861(19971117)388:2%3C211::AID-CNE3%3E3.0.CO;2-4
https://doi.org/10.1002/(SICI)1096-9861(19971117)388:2%3C211::AID-CNE3%3E3.0.CO;2-4
https://doi.org/10.1002/(SICI)1096-9861(19971117)388:2%3C211::AID-CNE3%3E3.0.CO;2-4
https://doi.org/10.1002/mds.10578
https://doi.org/10.1002/gepi.1370120307
https://doi.org/10.1002/gepi.1370120307
https://doi.org/10.1002/syn.20927
https://doi.org/10.1038/mp.2013.126
https://doi.org/10.1038/mp.2013.126
https://doi.org/10.1371/journal.pone.0011067

Rietschel M, Treutlein J, et al. Dopamine
inactivation efficacy related to functional DAT1 and
COMT variants influences motor response
evaluation. PLoS One. 2012;7(5):e37814. doi:10.13
71/journal.pone.0037814

121. McHugh PC, Buckley DA. The structure and
function of the dopamine transporter and its role in
CNS diseases. Vitamins & Hormones. 2015;98:339-
69. doi:10.1016/bs.vh.2014.12.009

122. Cémbita LM, Voelker P, Abundis-Gutiérrez A,
Pozuelos JP, Rueda MR. Influence of the SLC6A3-
DAT1 gene on multifaceted measures of self-
regulation in preschool children. Frontiers in
Psychology. 2017;8:26. doi:10.3389/fpsyg.2017.
00026

123. Shifman S, Bronstein M, Sternfeld M, Pisanté-
Shalom A, Lev-Lehman E, Weizman A, et al. A
highly significant association between a COMT
haplotype and schizophrenia. The American Journal
of Human Genetics. 2002;71(6):1296-302.

124. Grossman MH, Emanuel BS, Budarf ML.
Chromosomal mapping of the human catechol-O-
methyltransferase gene to 22qll. 1— qll. 2.
Genomics. 1992;12(4):822-5. doi:10.1016/0888-
7543(92)90316-K

125. Tenhunen J, Salminen M, Lundstrom K,
Kiviluoto T, Savolainen R, Ulmanen I. Genomic
organization of the human catechol O-
methyltransferase gene and its expression from two
distinct  promoters.  European  Journal  of
Biochemistry. 1994;223(3):1049-59. doi:10.1111/j.
1432-1033.1994.th19083.x

126. Lachman HM, Papolos DF, Saito T, Yu YM,
Szumlanski CL, Weinshilboum RM. Human
catechol-O-methyltransferase ~ pharmacogenetics:
description of a functional polymorphism and its
potential application to neuropsychiatric disorders.
Pharmacogenetics and Genomics. 1996;6(3):243-50.
127. Egan MF, Goldberg TE, Kolachana BS,
Callicott JH, Mazzanti CM, Straub RE, et al. Effect
of COMT Val108/158 Met genotype on frontal lobe
function and risk for schizophrenia. Proceedings of
the National Academy of Sciences. 2001;98(12):
6917-22. doi:10.1073/pnas.111134598

128. Serretti A, Gibiino S, Olgiati P. Pharmacogenetics
of antidepressants and mood stabilizers. Handbook
of Clinical Neurology. 2012;106:715-44.

W hg g (o5 / YO-F

129. Brotchie J, Bezard E, Jenner P. Pathophysiology,
pharmacology and biochemistry of dyskinesia:
Academic Press; 2011.

130. Malik S, Walker SA, Malik S, Namerow L.
Pharmacogenomics in the Treatment of Child and
Adolescent Psychiatric Disorders. Understanding
Uniqueness and Diversity in Child and Adolescent
Mental Health: Elsevier; 2018. pp. 239-61.
d0i:10.1016/B978-0-12-815310-9.00010-1

131. Lin CC, Huang TL. Epigenetic biomarkers in
neuropsychiatric  disorders. Neuropsychiatric
Disorders and Epigenetics: Elsevier; 2017. pp. 35-
66.

132. Montag C, Jurkiewicz M, Reuter M. The role of
the catechol-O-methyltransferase (COMT) gene in
personality —and related psychopathological
disorders. CNS & Neurological Disorders-Drug
Targets (Formerly Current Drug Targets-CNS &
Neurological ~ Disorders).  2012;11(3):236-50.
d0i:10.2174/187152712800672382

133. Bakker PR, Van Harten PN, Van Os J.
Antipsychotic-induced tardive dyskinesia and
polymorphic variations in COMT, DRD2, CYP1A2
and MnSOD genes: a meta-analysis of
pharmacogenetic interactions. Molecular Psychiatry.
2008;13(5):544-56. doi:10.1038/sj.mp.4002142
134. Peroutka SJ. Genetic Disorders of the
Autonomic Nervous System. Molecular Neurology:
Elsevier; 2007. pp. 321-32.

135. Tol HH, Wu CM, Guan HC, Ohara K, Bunzow
JR, Civelli O, et al. Multiple dopamine D4 receptor
variants in the human population. Nature.
1992;358(6382):149-52. doi:10.1038/358149a0
136. Ptacek R, Kuzelova H, Stefano GB. Dopamine
D4 receptor gene DRD4 and its association with
psychiatric disorders. Medical Science Monitor.
2011;17(9):RA215-20. doi:10.12659/MSM.881925
137. Neve K, Sibley DR. D4 Dopamine Receptor.
In: Enna SJ, Bylund DB, editors. xPharm: The
Comprehensive Pharmacology Reference. New
York: Elsevier; 2007. pp. 1-12.

138. Ding YC, Chi HC, Grady DL, Morishima A,
Kidd JR, Kidd KK, et al. Evidence of positive
selection acting at the human dopamine receptor D4
gene locus. Proceedings of the National Academy of
Sciences. 2002;99(1):309-14. doi:10.1073/pnas.01
2464099

f.¥ b9 )bi o b)w id 8,93 u»LbJ h.—\b 41?«


https://doi.org/10.1371/journal.pone.0037814
https://doi.org/10.1371/journal.pone.0037814
https://doi.org/10.1016/bs.vh.2014.12.009
https://doi.org/10.3389/fpsyg.2017.00026
https://doi.org/10.3389/fpsyg.2017.00026
https://doi.org/10.1016/0888-7543(92)90316-K
https://doi.org/10.1016/0888-7543(92)90316-K
https://doi.org/10.1111/j.1432-1033.1994.tb19083.x
https://doi.org/10.1111/j.1432-1033.1994.tb19083.x
https://doi.org/10.1073/pnas.111134598
https://doi.org/10.1016/B978-0-12-815310-9.00010-1
https://doi.org/10.2174/187152712800672382
https://doi.org/10.1038/sj.mp.4002142
https://doi.org/10.1038/358149a0
https://doi.org/10.12659/MSM.881925
https://doi.org/10.1073/pnas.012464099
https://doi.org/10.1073/pnas.012464099

