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The Efficacy of Cognitive Rehabilitation Therapy with Transcranial Direct Current
Stimulation in Attention Bias and Obsessive-Compulsive Symptoms of Adolescents
with Obsessive-Compulsive Disorder
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Abstract

This study aimed to investigate the efficacy of cognitive rehabilitation therapy with transcranial direct
current stimulationlin attention bias and obsessive-compulsive symptoms of adolescents with obsessive-
compulsive disorder. The current study is Quasi-experimental research using a pre-test-post-test design and a
three-month follow-up with a control group. The study's statistical population comprised male and female
individuals aged 14 to 18 who were diagnosed with obsessive-compulsive disorder and seeking treatment at
counseling and psychological centers in Ahwaz City, Iran. Thirty individuals who met the inclusion criteria
for the study were selected using an available sampling method and randomly assigned to the experimental
or control group. Those who met the exclusion criteria were excluded from the study. Before commencing
the intervention, the participants underwent an evaluation using the appropriate tools, namely the Emotional
Stroop Test and Yale-Brown Obsessive-Compulsive Scale. After the evaluation, the participants in the
experimental group underwent cognitive rehabilitation therapy for 12 sessions. Each session lasted 45
minutes, during which 20 minutes of transcranial direct current stimulation was performed concurrently with
cognitive rehabilitation tasks. The participants in the control group did not receive any intervention. After
completing the interventions, the participants were re-evaluated three months later. MANCOVA and
ANCOVA were utilized to analyze the data and answer the research question. The results showed that
cognitive rehabilitation with transcranial direct current stimulation could improve attention bias and reduce
obsessive-compulsive symptoms (p < 0.05). Based on the results, cognitive rehabilitation with transcranial
direct current stimulation can be used as a treatment for obsessive-compulsive disorder.

Keywords: Attention bias, Obsessive-compulsive disorder, Cognitive rehabilitation, Transcranial direct
current stimulation, Adolescents

Introduction

Obsessive-compulsive disorder (OCD) is characterized by two primary symptoms: obsessive thoughts
and compulsive behaviors (Skriner et al., 2016). This chronic condition can affect individuals from early
childhood through adulthood. Due to its debilitating nature, OCD can significantly impact various aspects of
an adolescent's life, including personal, academic, and social functioning, as well as the well-being of their
families (American Psychiatric Association, 2022).

Several underlying factors contribute to the development of obsessive-compulsive disorder (OCD) in
individuals of different ages. Notably, abnormalities in the dorsolateral prefrontal cortex and the orbitofrontal
cortex, along with cognitive impairments such as attention bias, play significant roles (American Psychiatric
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Association, 2022; Cisler & Olatunji, 2010). It is anticipated that enhancing these physiological and
cognitive deficiencies will significantly reduce the symptoms of obsessive-compulsive disorder. Among the
interventions utilized in this field are cognitive rehabilitation and transcranial direct current stimulation
(Kashyap et al., 2019; Thamby et al., 2021).

Therefore, this study aimed to investigate the efficacy of cognitive rehabilitation therapy combined with
transcranial direct current stimulation in attention bias and obsessive-compulsive symptoms of adolescents
with obsessive-compulsive disorder.

Method

The current study is Quasi-experimental research using a pre-test-post-test design and a 3-month follow-
up with a control group. The study's statistical population comprised male and female individuals aged 14 to
18 years old who were diagnosed with obsessive-compulsive disorder and seeking treatment at counseling
and psychological centers in Ahwaz City, Iran. Thirty individuals who met the inclusion criteria for the study
were selected using an available sampling method and randomly assigned to either the experimental or
control group. Those who met the exclusion criteria were excluded from the study. Before commencing the
intervention, the participants underwent an evaluation using the appropriate tools, namely the Emotional
Stroop Test and Yale-Brown Obsessive-Compulsive Scale. After the evaluation, the participants in the
experimental group underwent cognitive rehabilitation therapy for 12 sessions. Each session lasted 45
minutes, during which 20 minutes of transcranial direct current stimulation was performed concurrently with
cognitive rehabilitation tasks. The participants in the control group did not receive any intervention. After
completing the interventions, the participants were re-evaluated three months later. MANCOVA and
ANCOVA were utilized to analyze the data and answer the research question

Findings
After meeting the assumptions of MANCOVA, this method was employed to address the research
questions. The results of Wilks's Lambda test are presented in Table 1.

Table 1: Results of Multivariate Analysis of Covariance (MANCOVA)

Stage Index Value F Hypothesis Error Sig. Partial Eta Observed
df df Squared Power
Post-Test ~ Wilks' Lambda  0.291 28.004 2 23 0.0001 0.70 1
Follow-Up  Wilks' Lambda  0.335 22.781 2 23 0.0001 0.66 1

According to the contents of Table 1, Wilks's lambda test results from the multivariate analysis
indicated that cognitive rehabilitation therapy combined with transcranial direct current stimulation
significantly affected at least one of the dependent variables related to attention bias and obsessive-
compulsive symptoms, both during the post-test phase and the follow-up phase (p < 0.05).

Based on the results of multivariate covariance analysis, it was determined that there is a
significant difference between the control and experimental groups in terms of at least one of the
dependent variables. However, the pattern of this difference is not clear. Therefore, univariate
covariance analysis was used to examine the different patterns, and the results are presented in
Table 2.
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Table 2: Results of ANCOVA Analysis Comparison of Differences between Experimental and Control Groups in
Attention Bias and Obsessive-compulsive Symptoms

Partial

Stage Variable  Source Sum of df Mean F Sig. Eta Observe
Squares square d Power
Squared
Aftention 5\ 2342 1 2342 14868 0.001 0.38 0.050
Post- bias
Test OCD  Growp 12726 1 12726 42608 00001  0.64 I
Symptoms
Attention o 2139 1 2139 12,681  0.002 0.34 0.927
Follow- bias
Up OCDh Group 74220 1 74220 34955  0.0001 0.59 1
Symptoms

According to the contents of Table 2, the results of univariate covariance analysis to determine
the effectiveness of cognitive rehabilitation therapy combined with transcranial direct current
stimulation on the total score of attention bias and obsessive-compulsive symptoms show the
positive effect of this method on attention bias and obsessive-compulsive symptoms in adolescents
with obsessive-compulsive disorder, both during the post-test phase and the follow-up phase (p <
0.05).

Discussion

The results of the current study indicate that cognitive rehabilitation therapy combined with
transcranial direct current stimulation[significantly reduces attention bias in adolescents diagnosed
with obsessive-compulsive disorder. When a person engages in cognitive tasks that require selective
attention, there is an increase in the activity of brain regions associated with this cognitive function,
including the left dorsolateral prefrontal cortex (Lilét al., 2016). On the other hand, transcranial
direct electrical stimulation (with the anode placed on the F3 area and the cathode on the Fp2 area)
enhances neuronal readiness for activity or depolarization by lowering the threshold for neuronal
stimulation (Nitsche & Paulus, 2011). a reduction in attention bias will be observed.

The results of the current study also indicate that cognitive rehabilitation therapy combined with
transcranial direct current stimulation significantly reduces obsessive-compulsive symptoms in
adolescents diagnosed with obsessive-compulsive disorder. We know that deficits in cognitive
functions, such as inhibitory control, cognitive flexibility, working memory, and attention bias, are
observed in many patients with obsessive-compulsive disorder. These deficits can contribute to the
development or exacerbation of obsessive-compulsive symptoms (Derbyshire, 2020; Jalal et al.,
2023). Cognitive rehabilitation therapy can alleviate the symptoms associated with these deficits
through various functions. Therefore, the reduction of obsessive-compulsive symptoms can be
attributed to the enhancement of cognitive functions or the improvement of cognitive deficits in
these individuals. On the other hand, research has shown an increase in the activity of the OFC and
a decrease in the activity of the DLPFC in many individuals with obsessive-compulsive disorder
(American Psychiatric Association, 2022; Cisler & Olatunji, 2010). According to the therapy
protocol used in this study, transcranial direct current stimulation (TDCS) was administered by
placing the anode electrode on the F3 (LDLPFC) and the cathode on FP2 (OFC). This method
raised the stimulation threshold of OFC neurons while reducing activity in the LDLPFC region,
ultimately leading to a decrease in the severity of OCD symptoms.

Based on the findings of the present study, it can be concluded that cognitive rehabilitation
therapy combined with transcranial direct current stimulation can reduce attention bias and
obsessive-compulsive symptoms of adolescents with obsessive-compulsive disorder. Therefore, this
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combined treatment can be utilized by mental health professionals for adolescents diagnosed with
obsessive-compulsive disorder.
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Table 2: Mean, Standard Deviation, Minimum and Maximum Scores of the Variables
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Table 3: The results of the Kolmogorov-Smirnov test in the pre-test, post-test, and follow-up stages
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Table 4: Levin Test Results for Examining Homogeneity of Variances in the Post-Test and Follow-Up Phases
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Table 5: Results of the Box’s M test
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Table 6: Investigation of the Assumption of Homogeneity of the Regression slopes
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Table 7: Results of Multivariate Analysis of Covariance (MANCOVA)
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Table 8: Results of ANCOVA Analysis Comparison of Differences between Experimental and Control Groups in
Attention Bias and OCD Symptoms

I oSNl 4z g .
Q‘y F . _ . C.z...a P raa da-,a
Gl d)b\.'.u Qb‘g.b.u LS"‘)" Qb}.b.u
A0 YA JARN VEASA - Y/REY \ Y/EY 03,5 xS 6,8 g
sl e 05l
\ Viai e FY/SOA AYY/YE \ \YY/YEe e S
S
AYY vy AR VY/EAN Y/AY \ Y/AYe 5SS g
N Zz
PR RP T T g
\ /04 TARRR YA VE/YY. \ VE/YYs 05,5
S

003l i o 55 a5 (6,8 o 6l VIAPA Jltis UF 4L 553 oo sdalie ((A) Ui 3 edel sy = bl
Syms Golblrs Sl Ogasl s A o 55 x5 (6,S s 5 s p Cou Slaes S e das e Ol 4 opl ol sl
Ol o opl ol sl 5 (6,80 A o 53 a5 (68 s 8l VY/PAY Slis L F S LT 555 e sdalie pimmen 550
05 g s slsbas Sl (6 K0 M e 53 am 5 (608 g 3 ey S Slaes S A e
o jo 53 S = (ol oo Sl FY/80A ke LF LT 550 oo oalice (M) Jsdr U3 sdelimsis sl ol (opiman
S Oga3l o Mo 3 (o = el oD 3 ) S laes S o e e 0L am oSl Jbale (g0l ey
Ssbne 55 (680 W 53 (S = el gy @Ihe (61 YFA00 Sltie L F ST s s e sdalin (poman 3505 3y lsbas

.>)|>>}zj)\>h”g)w6ﬂ§ﬁll>fﬁéﬁ—wlijjﬁu):w)ﬁ@J&Lﬁa)ﬁwﬂs&au@wl.wl

SrSams 5 Loy

S5 s » Slamarl B s (S SIS Lol s (U (BllS A5 S s Sl s Sl

el Ol 3ls QLS S5l s S 55 (e = (ol Il Mt DUl 55 03 o = (ol @D 5 a8
i Sy 5 Ol o se 53 03 5 S s st 3 Slazmar ] b e (S SIS o Jlee Lol e ol
S Slemerl i (SIS o b b o0l s L el s s onl sl ol il (6 lslias
(el gen (2020) Oan 5 bt 5 (2010) sl 5 oo ((1YA4) (5 Se 5 (503 Slatass b Olojpd s & 4 s
Bl cpl e 3 AL 03 S s S S 2 Oler S w1y Oless 3 a5 S 5 sy sy Ll
Ol b das o sy Gblu Slasist pu Olje Ll o S S plydlan] ool ol obs IS plonil oS 0l e
b ol mis ol JWs 4 oS (Stringer, 2003) &S x5 5les | sble opl s Shee 5 ltle ol ply 5 das Rl3l |, ClSS
S Bl 3 ot Sol Sltasman b i (S S (K3 Gk Sl aten 33 s glas Shas s gy Aals
Nitsche & ) Ll aslsl G 5 5l ey Coolos L U adds dir 51 Wl g 0 a8 558 g0 (0 b 8) O el 5,V 505 (6l s a0 s, 8

S e So L (FP2 &6 55, 2 L8 5F3 4L g5, » LD Slaazar!p e S S o5 45 Sl .(Paulus, 2011



) OLSan 5 Sl b gtax e S SN ES o 5 ol sl g LS 5

oA S o e ol 4 8358 e gl JED 05 4 L5 e 058 oS5 s (IS s sllind G55
5 des R ol 0l CISE b el dled s 5la s 53 1 gl S5 el S (Glaazmar] b ilios
sols (S S s 3 aS Sl oS Ol8 e 5 (5,8 g L bLS1 s (Fritsch et al., 2010) &S <o 5 1 o 05 & S
e ol Al 55 e ) 5SS b e (s bl e I dalt el ] a5 L e
S35 2 B SF3 b (555 p D Slaemer| b it (S8 S S bl (Lietal, 2016) gres o Sl
L s,y SCps Bl s kS o Josbal Ogenl Vs b ol ol 1 Ol el ol sladgs 5 s b (FP2 4t
35 boo &S 548 0 e A 4 Cond el JUES) 5150 o g+45 o (Nitsche & Paulus, 2011) S8l ol
5 S S S S Ol Bl ol e 53 Ses Sl e el | Sl e U e bt IS
55 01 =i 45 (Van Moorselaar & Slagter, 2020) <ol (g5les J 25 55 (5,8 s b ad o ailis glas SIS - 5has
4 s 534S Sl (Uhre etal, 2022) col ol yascine 50 Sladllas 51 (6ol 53 (6 = ol s IV & Sl 5l 3
S Ol Sl 1y g s b 3,80 s isl 1 el b B e (SlalS e Ll el L andls oS (solge IS Il
bl els sl a3 (les JRS Cusl slp 1 ol RIS Gash cpl ps eddeslinal bl L0ls IS
Sl i il A e S b sy ) 53 sbtaslid Sl b ks (S S S S0 S
Ayl 5 S8l cu s s (Micke et al., 2020) (s5les J 28U s e Gble o Sege 51 S Ol 4 e G S
Glaazmarl b pitons (S8 S 5 S 20ty Gk 3l oles IS S S Ol e conl ol tod ey
as Al 5 e 5 S e e f )50 & Sl 4l 5
23 Sl 3 adiis (S SIS dlasl el e (a bt (0l Oles ls L 5l tashy mld (oen
AL el 53 SRl s el il (lslae s 3 (658 5 Opedlm M e 53 (S = ol s (Do s
el s S Gbaiasn b Olser Sose 4 4y olee Gllermer B piies SISO o0 L s 0l
Sy ptasiy Wl il s (2021) OLSas 5 b 5 (2021) OSas 5 [k «(2015) Oan 5 ol slLLL ((1F49)
o Oleiad D50 & (S o = (sl sy I ag s 5131 53 (g por = ol IO 1) Oloys 53 pa il aS 510
(ol g aholanl (golee daS Wl ld glas SO el oS wils o S Ol e el cl s 53 3L e S
S oS sboles Gall ol 5 358 s S = olpes I 4 OO S (ks 53 o 5 5 (5SS bl
sl a0l g Oleys LG Jalal et al 2023Derbyshire, 2020) . s J,;L* S = el o e LAl L sl js s
S slgms (Do a8 5o cnl pl S Bk dzes (S ool 51 G20 ST eShe Las SO ol G b Sl il e
5SS s b sl .(Bhattacharya et al., 2024) sls < 3131 ol bl Lanls s b ol glas SO ol w0 |
A 5 s el clesls OLE (g = ol gy Dl Sae o131 3 1 OF ba i s Sl (ol &S tliicaas Lol
st S A CalSS 5 b sl s im0l s G L et al., 2020Boedhoe et al., 2018) ¢l Jlis e O b
Sdedids (531 e Gs5 S pdylanl ol bl 5 O s a5 das (I3l 1y s 514U pl Slascst s 5 e il e
313 G = rlgs @ Dhe Sl SRS dald U5 bl Sl g I3 W oS 510K e ol 55
Pt sy AD Glaemer  iis (S U S o oS Sy (Bhattacharya et al., 2024) sy IOl ) 4 Slae

oﬂ\ﬁﬂﬁ;g@wd\ﬂbwiguﬁﬂqd;gda}ﬁéuo},f&,ﬁp‘spdwwpz axl gy, o LS



VY (VY ¢L§)t§)}@>’-hﬁu r}lﬁ éh&h)}_{ Y

S oS 5 b0la s b Sl (Nitsche & Paulus, 2011) 555 o e gl JUS! (51531 & ¢ 9050 pl S o Sesle]
Yang et ) Wlesls 0Lz (5 = (ol gy D @ Dles 5130 51 (golan o3 |y gl Sliy L3 cJls (il b tass i
U s S 55800 03l I3 cslammmanr | b s (S S (S ST 03 ol Rass 5o « =T 5l .Gl 2021
L) S = ol oMo 1alS s o 1alS Cand nl slal g5 e Bl 035 VU G b 511 4 cnl Sl Fp2
i U N TR
S 3 5 5 r Slaamarlp oin (Sl S o ol o (ol 250015 0lgs ols 0L S5l el il
IG5 cnlpls K Slabas 5 e (5 (g = lps I N Ol s 03 S = el (D 5 ax g
Slacus st 5l 558 eolial (6 = il gos IO 4 Mt QUL 55 53 oddes ol (Sla s 350 3 Ll 5o JBIAe Slajs
358 oL o = ol s DD s Sl DUl 5 s Sl ss (oo s W3 @ snd o D3 S S w0 Ols 0 5 Ry
2 Ol gl e 53 5 Sl 0t plandl gl ed (6 = ol pws I 4 Mae Ol 5 (505 1 ol SR  S0s B
S 35 U1 e bagapesl ol o Sole ctmman 5 U8 5 8 5ok 5l ST immen S blal UL S el
LS Lasudls Ol g ¢ Jiee e 4 e;ls(t) Ol s dad O30 G 3 (= a o oS s, V}\f Sl puxe
s S VA BAY Ol 5 Anale 53 ol (fassy S bwil 5138 bl Al a3 ot (S SIS i ol an
S ol Gl e s sbdeslind S5 (ST latass 53 35 e slenin (bl (g = Ll pus IO 4
($55L Wl (b o — g ek sl (Sl aole iz ssgie WOT s tlidcias 5 bl el
Sl fa s 53 55 e slgldy 55 u.iLaJ'DKS (o Saesy ple ys cpiaman 5 g 5lse b S e OV (05 5 YD
Sl gt amlie 5 oy il glass SIS pimen 5 il SAOL DA L (S Gl ST e (ST
ol bl e Bl IS bl Sl S e e gla0les s (S S s s s e aleid S0 B b
Slotss ale bpls ol 005 Ol s s st e olgdy man 5 aglie LOT pladl Sl ey 5 IS
Slsiie sl (S35 comman 5 i SV Gl Kitdssp b (TMS) Glaammarl b blite o o505 & Silass
i ol bl A s e ol Gl hasn il A S b GKs Bk Sl e 0, 5 b
s 5wl GOl ple JUS 5 s ol s sddeslinad Gl ISy, Lile ol Ssss8 glaols 5l eslinad

S8y S
Al s litols, dxd, s EE/1400.2.24.37371/Scuacic 3501 S L Uyl iy 5 o83 Ul 5l b S, i ol
S s Jl Caler 65Sgn 5 3k sy il Lol s al s S e phel O i 5 el Slpal O e g
13 s e 5 S5 S Wi S (6l s ol plomil 5o 1 Lo 48 LS s 51 0Ll 3 o

! Transcranial magnetic stimulation



Q¥ OLSan 5 Sl b gtax e S SN ES o 5 ol sl g LS 5

@l;.a
https://www.sid.ir/FileServer/JF/3005713980401 .¥a\-¥44 ()4 « lole 5 silow o L

- =ls 5 (ADCS) ins O b laamer Sl G slaoleys s il dslis (0WA9) (o 6 Kms 5 ol o 3
YA )PP ctgto S o gl ol S 5SSl dloea .05 503L51 SIS 3131 3 ax 5 (6 S s 2 (CBT) (o),
https://doi.org/10.22038/mjms.2020.15653 .y1av

I 4 Sle 0S5 8 ol (6 pdillanil 5 ML a5 sag xS e LS slls 3EOTAR) b s g 0l
https://medrehab.sbmu.ac.ir/article_1100350.htmlI?lang=en N-\Y ()£ ( il b Jed i 5 a5 2l

&)L.;.-\— L;w‘}w) wuﬂ wa)b :\>M Lfi\j) 9 gsikiki (\Y‘ﬁ') C L;)f)k} E) ‘t"gﬂ-”\j\}ﬁb 4.6 ;6)&.&6 «“$ s)j?:ilﬁ e ‘dw‘df‘)
http://ijpcp.iums.ac.irfarticle-1-1453-en.html.YAV=Y+Y () 1V O o/ b pleidil sy 5 S 0]a ) dloes O3l Jo

References

Abramowitz J. S. (1997). Effectiveness of psychological and pharmacological treatments for obsessive-
compulsive disorder: a quantitative review. Journal of Consulting and Clinical Psychology, 65(1), 44—
52. https://doi.org/10.1037//0022-006x.65.1.44

Abramowitz, J. S., Taylor, S., & McKay, D. (2009). Obsessive-compulsive disorder. Lancet (London,
England), 374(9688), 491-499. https://doi.org/10.1016/s0140-6736(09)60240-3

American Psychiatric Association. (2022). Diagnostic and statistical manual of mental disorders (5th ed.,
text rev.). https://doi.org/10.1176/appi.books.9780890425787

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J., & van lJzendoorn, M. H. (2007).
Threat-related attentional bias in anxious and nonanxious individuals: a meta-analytic
study. Psychological Bulletin, 133(1), 1-24. https://doi.org/10.1037/0033-2909.133.1.1

Bhattacharya, M., Kashyap, H., & Reddy, Y. J. (2024). Cognitive training in obsessive-compulsive disorder: A
systematic review. Indian Journal of Psychological Medicine, 46(2), 110-118.
https://doi.org/10.1177/02537176231207781

Bishop S. J. (2007). Neurocognitive mechanisms of anxiety: an integrative account. Trends in Cognitive
Sciences, 11(7), 307-316. https://doi.org/10.1016/j.tics.2007.05.008

Boedhoe, P., Schmaal, L., Abe, Y., Alonso, P., Ameis, S. H., Anticevic, A, ..., & ENIGMA OCD Working
Group (2018). Cortical Abnormalities Associated with Pediatric and Adult Obsessive-Compulsive
Disorder: Findings from the ENIGMA Obsessive-Compulsive Disorder Working Group. The American
Journal of Psychiatry, 175(5), 453-462. https://doi.org/10.1176/appi.ajp.2017.17050485

Cisler, J. M., & Koster, E. H. (2010). Mechanisms of attentional biases towards threat in anxiety disorders: An
integrative review. Clinical Psychology Review, 30(2), 203-216. https://doi.org/10.1016/j.cpr.2009.11.003

Cisler, J. M., & Olatunji, B. O. (2010). Components of attentional biases in contamination fear: evidence for
difficulty in disengagement. Behavior Research and Therapy, 48(1), 74-78.

Derbyshire, K. (2020). Attention in Youths with Obsessive-Compulsive Disorder [Doctoral dissertation, Rosalind Franklin

University of Medicine and Science]. https:/Avww.proguest.com/openview/056e56abd63e52fd5hal9ef41455de7a/17p0
origsite=gscholar&chl=2026366&diss=y

Eizenman, M., Yu, L. H., Grupp, L., Eizenman, E., Ellenbogen, M., Gemar, M., & Levitan, R. D. (2003). A
naturalistic visual scanning approach to assess selective attention in major depressive
disorder. Psychiatry Research, 118(2), 117-128. https://doi.org/10.1016/s0165-1781(03)00068-4

Eysenck, M. W., Derakshan, N., Santos, R., & Calvo, M. G. (2007). Anxiety and cognitive performance:
attentional control theory. Emotion (Washington, D.C.), 7(2), 336-353. https://doi.org/10.1037/1528-
3542.7.2.336


https://doi.org/10.22038/mjms.2020.15653

VY WY (o), 5 ol psle glatasy aF

Ford, T., Hamilton, H., Goodman, R., & Meltzer, H. (2005). Service Contacts Among the Children
Participating in the British Child and Adolescent Mental Health Surveys. Child and Adolescent Mental
Health, 10(1), 2-9. https://doi.org/10.1111/j.1475-3588.2005.00108.x

Francazio, S. K. (2018). The Effects of an Intensive Cognitive Remediation Program on Obsessive-
compulsive Symptoms in a College Student Sample [Doctoral dissertation, Kent State University].
http://rave.ohiolink.edu/etdc/view?acc_num=kent1530984215563583

Fritsch, B., Reis, J., Martinowich, K., Schambra, H. M., Ji, Y., Cohen, L. G., & Lu, B. (2010). Direct current
stimulation promotes BDNF-dependent synaptic plasticity: potential implications for motor learning.
Neuron, 66(2), 198-204. https://doi.org/10.1016/j.neuron.2010.03.035

Ghanbari, E., & Asgari, P. (2020). Comparison of the effectiveness of tDCS and CBT treatments on
Attention Bias in overweight people. Medical Journal of Mashhad University of Medical Sciences, 63(1),
2208-2197. https://doi.org/10.22038/mjms.2020.15653 [In Persian]

Goodman, W. K., Price, L. H., Rasmussen, S. A., Mazure, C., Fleischmann, R. L., Hill, C. L., ... & Charney,
D. S. (1989). The Yale-Brown obsessive-compulsive scale: I. Development, use, and reliability. Archives
of General Psychiatry, 46(11), 1006-1011. https://doi.org/10.1001/archpsyc.1989.01810110048007

Heeren, A., Billieux, J., Philippot, P., De Raedt, R., Baeken, C., de Timary, P., ..., & Vanderhasselt, M. A.
(2017). Impact of transcranial direct current stimulation on attentional bias for threat: a proof-of-concept
study among individuals with social anxiety disorder. Social Cognitive and Affective
Neuroscience, 12(2), 251-260. https://doi.org/10.1093/scan/nsw119

Irak, M., & Flament, M. F. (2009). Attention in sub-clinical obsessive-compulsive checkers. Journal of
Anxiety Disorders, 23(3), 320-326. https://doi.org/10.1016/j.janxdis.2009.01.007

Ironside, M., Browning, M., Ansari, T. L., Harvey, C. J., Sekyi-Djan, M. N., Bishop, S. J., ..., & O'Shea, J.
(2019). Effect of Prefrontal Cortex Stimulation on Regulation of Amygdala Response to Threat in
Individuals with Trait Anxiety: A Randomized Clinical Trial. JAMA Psychiatry, 76(1), 71-78.
https://doi.org/10.1001/jamapsychiatry.2018.2172

Ironside, M., O'Shea, J., Cowen, P. J., & Harmer, C. J. (2016). Frontal Cortex Stimulation Reduces
Vigilance to Threat: Implications for the Treatment of Depression and Anxiety. Biological
Psychiatry, 79(10), 823-830. https://doi.org/10.1016/j.biopsych.2015.06.012

Jackson, J. C., Ely, E. W., Morey, M. C., Anderson, V. M., Denne, L. B., Clune, J., ..., & Hoenig, H.
(2012). Cognitive and physical rehabilitation of intensive care unit survivors: results of the RETURN
randomized controlled pilot investigation. Critical Care Medicine, 40(4), 1088-1097.
https://doi.org/10.1097/ccm.0b013e3182373115

Jafari, R., & Bayrami, M. (2020). Effects of cognitive rehabilitation on the brain wave patterns and
symptoms of obsessive-compulsive patients. Journal of Clinical Nursing and Midwifery, 8(4), 491-499.
https://www.sid.ir/FileServer/JF/3005713980401 [In Persian]

Jalal, B., Chamberlain, S. R., & Sahakian, B. J. (2023). Obsessive-compulsive disorder: Etiology,
neuropathology, and cognitive dysfunction. Brain and Behavior, 13(6). https://doi.org/10.1002/brb3.3000

Kashyap, H., Reddy, P., Mandadi, S., Narayanaswamy, J. C., Sudhir, P. M., & Reddy, Y. J. (2019). Cognitive
training for neurocognitive and functional impairments in obsessive compulsive disorder: A case
report. Journal of Obsessive-Compulsive and Related Disorders, 23.
http://dx.doi.org/10.1016/j.jocrd.2019.100480

Li, H., Hu, X., Gao, Y., Cao, L., Zhang, L., Bu, X., ..., & Huang, X. (2020). Neural primacy of the
dorsolateral prefrontal cortex in patients with obsessive-compulsive disorder. Neurolmage. Clinical, 28.
https://doi.org/10.1016/j.nicl.2020.102432

Li, H., Wei, D., Browning, M., Du, X., Zhang, Q., & Qiu, J. (2016). Attentional bias modification (ABM)
training induces spontaneous brain activity changes in young women with subthreshold depression: a
randomized controlled trial. Psychological Medicine, 46(5), 909-920.
https://doi.org/10.1017/s003329171500238x

Martinez-Esparza, I. C., Olivares-Olivares, P. J., Rosa-Alcazar, A., Rosa-Alcazar, A. I., & Storch, E. A.
(2021). Executive Functioning and Clinical Variables in Patients with Obsessive-Compulsive
Disorder. Brain Sciences, 11(2), 267. https://doi.org/10.3390/brainsci11020267


https://doi.org/10.22038/mjms.2020.15653
https://doi.org/10.1097/ccm.0b013e3182373115

10 OLSan 5 Sl b gtax e S SN ES o 5 ol sl g LS 5

Mataix-Cols, D., Cullen, S., Lange, K., Zelaya, F., Andrew, C., Amaro, E., ..., & Phillips, M. L. (2003).
Neural correlates of anxiety associated with obsessive-compulsive symptom dimensions in normal
volunteers. Biological Psychiatry, 53(6), 482—-493. https://doi.org/10.1016/s0006-3223(02)01504-4

Mathews, A., & Klug, F. (1993). Emotionality and interference with color-naming in anxiety. Behaviour
Research and Therapy, 31(1), 57-62. https://psycnet.apa.org/doi/10.1016/0005-7967(93)90043-T

Maughan, B., & Collishaw, S. (2015). Development and psychopathology: a life course perspective.
In Rutter's Child and Adolescent Psychiatry, pp. 1-16. https://doi.org/10.1002/9781118381953.ch1

McLean, P. D., Whittal, M. L., Thordarson, D. S., Taylor, S., Sochting, I., Koch, W. J., ..., & Anderson, K.
W. (2001). Cognitive versus behavior therapy in the group treatment of obsessive-compulsive
disorder. Journal of Consulting and Clinical Psychology, 69(2), 205-214.
http://dx.doi.org/10.1037//0022-006X.69.2.205

Mohammadi, M. R., Ahmadi, N., Hooshyari, Z., Khaleghi, A., Yazdi, F. R., & Mehrparvar, A. H. (2021).
Prevalence, comorbidity, and predictors of obsessive-compulsive disorder in Iranian children and
adolescents. Journal of Psychiatric Research, 141, 192-198.
https://doi.org/10.1016/j.jpsychires.2021.06.018

Moritz, S., Von Mihlenen, A., Randjbar, S., Fricke, S., & Jelinek, L. (2009). Evidence for an attentional
bias for washing- and checking-relevant stimuli in obsessive-compulsive disorder. Journal of the
International Neuropsychological Society (JINS), 15(3), 365-371.
https://doi.org/10.1017/s1355617709090511

Micke, M., Ludyga, S., Colledge, F., Puhse, U., & Gerber, M. (2020). Association of exercise with
inhibitory control and prefrontal brain activity under acute psychosocial stress. Brain Sciences, 10(7),
439. https://doi.org/10.3390/brainsci10070439

Najian, A., & Nejati, V. (2017). Effectiveness of motor based cognitive rehabilitation on improvement of
sustained attention and cognitive flexibility of children with ADHD. The Scientific Journal of
Rehabilitation Medicine, 6(4), 1-12. https://medrehab.sbmu.ac.ir/article_1100350.html?lang=en [In
Persian]

Najmi, S., & Amir, N. (2010). The effect of attention training on a behavioral test of contamination fears in
individuals with subclinical obsessive-compulsive symptoms. Journal of Abnormal Psychology, 119(1),
136-142. https://doi.org/10.1037/a0017549

Narayanaswamy, J. C., Jose, D., Chhabra, H., Agarwal, S. M., Shrinivasa, B., Hegde, A., ...., & Reddy, Y.
C. (2015). Successful Application of Add-on Transcranial Direct Current Stimulation (tDCS) for
Treatment of SSRI Resistant OCD. Brain stimulation, 8(3), 655-657.
https://doi.org/10.1016/j.brs.2014.12.003

Nitsche, M. A., & Fregni, F. (2007). Transcranial direct current stimulation-an adjuvant tool for the treatment of
neuropsychiatric diseases?. Current Psychiatry Reviews, 3(3), 222-232.
http://dx.doi.org/10.2174/157340007781369649

Nitsche, M. A., & Paulus, W. (2011). Transcranial direct current stimulation-update 2011. Restorative
Neurology and Neuroscience, 29(6), 463-492. https://doi.org/10.3233/rnn-2011-0618

Oh, S., Jung, W. H., Kim, T., Shim, G., & Kwon, J. S. (2021). Brain Activation of Patients with Obsessive-
Compulsive Disorder During a Mental Rotation Task: A Functional MRI Study. Frontiers in
Psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.659121

Rajezi Esfahani, S. R., Motaghipour, Y., Kamkari, K., Zahiredin, A., & Janbozorgi, M. (2012). Reliability
and Validity of the Persian version of the Yale-Brown Obsessive-Compulsive scale (Y-BOCS). Iranian
Journal of Psychiatry & Clinical Psychology, 17(4), 297-303. http://ijpcp.iums.ac.ir/article-1-1453-
en.html [In Persian]

Salkovskis, P. M. (1999). Understanding and treating obsessive—compulsive disorder. Behavior Research
and Therapy, 37, S29-S52. https://doi.org/10.1016/S0005-7967(99)00049-2

Sarvet, B. (2013). Childhood obsessive-compulsive disorder. Pediatrics in Review, 34(1), 19-27.
https://doi.org/10.1542/pir.34-1-19


https://doi.org/10.3390/brainsci10070439
https://doi.org/10.3389/fpsyt.2021.659121

VY (VY ¢L§)t§))g;‘l>'-l;fu r}lﬁ éh&h)}i LY4

Shiasy, Y., Shakiba, S., Taremian, F., Hejazi, S. M. A., & Abasi, A. (2020). The effectiveness of attention
bias modification with and without trans cranial direct current stimulation in chronic low back
pain. Iranian Journal of Psychiatry, 15(2), 112. http://dx.doi.org/10.18502/ijps.v15i2.2683

Silva, R., Brunoni, A. R., Goerigk, S., Batistuzzo, M. C., Costa, D., Diniz, J. B., ..., & Shavitt, R. G. (2021).
Efficacy and safety of transcranial direct current stimulation as an add-on treatment for obsessive-
compulsive disorder: a randomized, sham-controlled trial. Neuropsychopharmacology: Official
Publication of the American College of Neuropsychopharmacology, 46(5), 1028-1034.
https://doi.org/10.1038/s41386-020-00928-w

Skriner, L. C., Freeman, J., Garcia, A., Benito, K., Sapyta, J., & Franklin, M. (2016). Characteristics of
Young Children with Obsessive-Compulsive Disorder: Baseline Features from the POTS Jr.
Sample. Child Psychiatry and Human Development, 47(1), 83-93. https://doi.org/10.1007/s10578-015-
0546-y

Stringer, A. (2003). Cognitive rehabilitation practice patterns: a survey of American Hospital Association
Rehabilitation Programs. The Clinical Neuropsychologist, 17(1), 34-44. https://doi.org/10.1076/clin.17.1.34.15625

Thamby, A., Seshachala, K., Sharma, L., Thimmashetty, V. H., Balachander, S., Shivakumar, V., .., &
Narayanaswamy, J. C. (2021). Transcranial direct current stimulation for treatment-resistant obsessive-compulsive
disorder-A large case series. Asian Journal of Psychiatry, 60. https://doi.org/10.1016/j.ajp.2021.102625

Uhre, V. F., Larsen, K. M., Herz, D. M., Baaré, W., Pagsberg, A. K., & Siebner, H. R. (2022). Inhibitory control in
obsessive compulsive disorder: A systematic review and activation likelihood estimation meta-analysis of
functional magnetic resonance imaging studies. Neurolmage: Clinical, 36.
https://doi.org/10.1016/j.nicl.2022.103268

Van Moorselaar, D., & Slagter, H. A. (2020). Inhibition in selective attention. Annals of the New York
Academy of Sciences, 1464(1), 204-221. https://doi.org/10.1111/nyas.14304

Whiteside, S. P., Port, J. D., & Abramowitz, J. S. (2004). A meta-analysis of functional neuroimaging in
obsessive-compulsive disorder. Psychiatry Research, 132(1), 69-79.
https://doi.org/10.1016/j.pscychresns.2004.07.001

Yang, Z., Wu, G., Liu, M., Sun, X., Xu, Q., Zhang, C., & Lei, H. (2021). Dysfunction of orbitofrontal
GABAergic interneurons leads to impaired reversal learning in a mouse model of obsessive-compulsive
disorder. Current Biology, 31(2), 381-393. https://doi.org/10.1016/j.cub.2020.10.045



