
© 2016 Yamamuro et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Neuropsychiatric Disease and Treatment 2016:12 2463–2471

Neuropsychiatric Disease and Treatment Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
2463

O r i g i n a l  R e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/NDT.S117100

A longitudinal, event-related potential pilot study 
of adult obsessive-compulsive disorder with 
1-year follow-up

Kazuhiko Yamamuro1

Koji Okada2

Naoko Kishimoto1

Toyosaku Ota1

Junzo Iida3

Toshifumi Kishimoto1

1Department of Psychiatry, Nara 
Medical University School of 
Medicine, 2Department of Psychiatry, 
Jingumaecocorono-Clinic, 3Faculty 
of Nursing, Nara Medical University 
School of Medicine, Kashihara, Japan

Aim: Earlier brain imaging research studies have suggested that brain abnormalities in 

obsessive-compulsive disorder (OCD) normalize as clinical symptoms improve. However, 

although many studies have investigated event-related potentials (ERPs) in patients with OCD 

compared with healthy control subjects, it is currently unknown whether ERP changes reflect 

pharmacological and psychotherapeutic effects. As such, the current study examined the 

neurocognitive components of OCD to elucidate the pathophysiological abnormalities involved 

in the disorder, including the frontal-subcortical circuits.

Methods: The Yale-Brown Obsessive-Compulsive Scale was used to evaluate 14 adult patients 

with OCD. The present study also included ten age-, sex-, and IQ-matched controls. The P300 

and mismatch negativity (MMN) components during an auditory oddball task at baseline for 

both groups and after 1 year of treatment for patients with OCD were measured.

Results: Compared with controls, P300 amplitude was attenuated in the OCD group at Cz 

and C4 at baseline. Pharmacotherapy and psychotherapy treatment for 1 year reduced OCD 

symptomology. P300 amplitude after 1 year of treatment was significantly increased, indicating 

normalization compared with baseline at Fz, Cz, C3, and C4. We found no differences in P300 

latency, MMN amplitude, or MMN latency between baseline and after one year of treatment.

Conclusion: ERPs may be a useful tool for evaluating pharmacological and cognitive behavioral 

therapy in adult patients with OCD.

Keywords: obsessive-compulsive disorder, event-related potentials, P300, mismatch negativity, 

improvement

Introduction
Obsessive-compulsive disorder (OCD) is characterized by recurrent intrusive thoughts 

and repetitive behaviors that are sufficiently severe to interfere with daily functioning 

and has a lifetime prevalence of 2%–3%.1 OCD is a chronic disorder with substantial 

impacts on the functional capacity and quality of life of patients.2 Although the clinical 

manifestations of OCD are well-characterized, the neurobiological mechanisms under-

lying the disorder remain unclear.

Many studies have investigated the relationship between obsessive-compulsive 

symptomatology and a variety of brain structures. Structural and functional neuroim-

aging studies of young people and adults with OCD have suggested an impairment 

of the cortico–striatal–thalamic–cortical circuits.3–6 In addition, positron emission 

tomography studies have shown increased glucose metabolism in patients with OCD, 

particularly in the orbitofrontal cortex (OFC), anterior cingulate cortex, and caudate 

nucleus.7–10 Similarly, studies of patients with OCD using single-photon emission 

Correspondence: Kazuhiko Yamamuro
Department of Psychiatry, Nara Medical 
University School of Medicine, 
840 Shijo-Cho Kashihara, 
Nara 634-8522, Japan
Tel +81 744 22 3051
Fax +81 744 22 3854
Email muro@naramed-u.ac.jp 

Journal name: Neuropsychiatric Disease and Treatment
Article Designation: Original Research
Year: 2016
Volume: 12
Running head verso: Yamamuro et al
Running head recto: ERP study of OCD with 1-year follow-up
DOI: http://dx.doi.org/10.2147/NDT.S117100

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/NDT.S117100
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:muro@naramed-u.ac.jp


Neuropsychiatric Disease and Treatment 2016:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2464

Yamamuro et al

computed tomography have indicated dysfunction in the 

OFC and caudate nucleus.11,12 Several functional magnetic 

resonance imaging studies have indicated overactivity 

in the OFC, anterior cingulate cortex, caudate nucleus, and 

thalamus.13–16 Taken together, these findings have informed 

the most prevalent view of the pathophysiology of OCD, 

which proposes that the disorder is caused by abnormal acti-

vation of neural circuits encompassing the prefrontal cortex 

and basal ganglia, resulting in a disinhibition of abnormal or 

maladaptive habits, over which patients are unable to exert 

sufficient cognitive control.5,17

Event-related potentials (ERPs) are commonly used 

as a physiological measure of cognitive function, as they 

are easily measured and noninvasive, allowing the explo-

ration of the underlying neurophysiological mechanisms 

and characteristics of the cognitive dysfunction of several 

psychiatric disorders, including pediatric OCD18 and atten-

tion deficit/hyperactivity disorder.19 The P300 component, 

which is observed ~300 ms after stimulus onset, is consid-

ered an index of information processing in the brain. It has 

been used to assess the mechanisms involved in updating 

cognitive models of the environment for the production of 

appropriate responses,20 the information processing involved 

in consciousness,21 and template matching.22 Moreover, it has 

been reported to occur within a widely distributed network, 

including the medial temporal lobe, temporoparietal junction, 

OFC, and cingulate cortex.20,23,24 Mismatch negativity (MMN) 

is commonly used as a measure of a distinctive stimulus dis-

crimination process involving sensory memory of previously 

presented stimuli and is considered an important mechanism 

for the rapid detection of changes in the external environ-

ment that are outside of explicit consciousness.25 Thus, 

MMN appears to reflect an automatic cerebral discrimination 

process that is not under conscious control. Several previ-

ous studies of patients with OCD have found inconsistent 

ERP abnormalities, including shortened P300 latency.26–30 

However, other studies have reported prolonged latency in 

patients with OCD.31 Similarly, while some studies have 

reported increased P300 amplitude in people with OCD,32 

others have reported decreased P300 amplitude.31,33 As such, 

it remains unclear whether ERPs reflect the pharmacological 

and/or cognitive behavioral components of OCD.

In the present study, ERPs were used to examine 

cognitive function during an auditory oddball task in patients 

with OCD. It was hypothesized that patients with OCD 

would show abnormal P300 and MMN components and 

that the affected ERPs would improve, at least partly, after 

1 year of treatment that led to clinical improvement. To test 

this hypothesis, ERPs were measured during an auditory 

oddball task for patients with OCD, compared with age- and 

sex-matched control subjects. Moreover, ERP activity was 

also compared at baseline and after 1 year of treatment in 

patients with OCD.

Methods
Participants
We recruited 14 individuals with OCD (nine males, mean age 

34.89 years [standard deviation, SD =11.56]; five females, 

mean age 29.60 years [SD =6.84]) from the outpatient 

clinic at the Department of Psychiatry at Nara Medical 

University, Japan (Table 1). In addition, 10 age-, sex-, and 

IQ-matched healthy controls were recruited. The absence 

of any psychiatric diagnosis in the control group was con-

firmed using a standard clinical assessment that included a 

psychiatric evaluation and a structured diagnostic interview 

(Structured Clinical Interview for Diagnostic and Statisti-

cal Manual of Mental Disorders, 4th Edition, Text Revision 

[DSM-IV-TR] Axis Disorders Non-Patient Edition). All the 

participants in the OCD patient group were right-handed and 

of Japanese descent and were diagnosed with OCD according 

to the DSM-IV-TR. All participants and/or their caregivers 

provided written informed consent for their participation 

in the study. This study was approved by the Institutional 

Review Board at Nara Medical University.

Table 1 Participant characteristics

Patients with OCD (n=14) Controls (n=10) t-value P-value

Mean or n/n SD Mean or n/n SD

Sex (male/female)a 9/5 6/4 NA 0.83
Age (years) 33.20 9.84 31.90 7.81 0.62 0.73
FIQ (WAIS-III) 91.80 17.79 92.70 11.70 1.25 0.89
Duration of education (years) 13.60 3.07 13.90 1.85 0.80 0.78
Age at onset (years) 21.60 7.34 NA NA
Duration of illness (years) 11.67 7.09 NA NA

Notes: aχ2 test was used for testing this between-group difference. For all other differences, Student’s t-tests were used.
Abbreviations: FIQ, full-scale IQ; NA, not applicable; OCD, obsessive-compulsive disorder; SD, standard deviation; WAIS-III, full-scale IQ score on the Wechsler Adult 
Intelligence Scale – Third Edition.
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Patients were deemed eligible if they had received 

a DSM-IV diagnosis of OCD, according to a standard 

clinical assessment comprising a psychiatric evaluation, a 

structured diagnostic interview (Structured Clinical Inter-

view for DSM-IV Axis I Disorders Patients Edition), and 

a medical history evaluation conducted by experienced 

psychiatrists. None of the patients with OCD had comor-

bidity with attention deficit/hyperactivity disorder, major 

depressive disorder, anxiety disorder, personality disorder, 

schizophrenia, autism spectrum disorder, or epilepsy. All 

patients selected for the present study had been medicated 

for OCD. In addition, all patients had received standard 

treatments, including pharmacotherapy and psychotherapy 

and had received psychotherapy for ~1 year (once or twice 

per month). In addition, 12 patients have been treated with 

selective serotonin reuptake inhibitors, such as fluvoxamine, 

paroxetine, and sertraline, and two patients had received tet-

racyclic antidepressants, such as clomipramine. In the current 

study, the baseline was defined as the first day of testing; the 

post-treatment assessment occurred ~1 year after the baseline 

test. On average, patients received 147.31 mg (SD =68.15) 

of clomipramine equivalent at the baseline and an average 

of 128.08 mg (SD =60.33) of clomipramine equivalent at 

post-treatment.

Exclusion criteria included any neurological disorder, 

head injury, serious medical condition, or a history of sub-

stance abuse/dependence. We assessed the intellectual ability 

of participants using the Wechsler Adult Intelligence Scale 

(Third Edition). Individuals with full-scale IQ scores ,70 

were identified by a trained psychologist and excluded from 

the study. Finally, 14 patients with OCD and ten controls 

were enrolled in the present study. None of the participants 

dropped out of the study.

Assessment of OCD symptoms
The Yale-Brown Obsessive-Compulsive Scale (Y-BOCS)34 

was used to evaluate the symptoms of patients with OCD. 

The Y-BOCS is a well-accepted ten-item semistructured 

clinician-rated instrument designed to assess the presence 

and severity of current OCD symptoms. Obsessions and 

compulsions are each rated using five items, with a 5-point 

scale (with scores ranging from 0 to 4), to assess multiple 

domains of OCD symptom severity, including time, inter-

ference, distress, resistance, and control. Consequently, the 

Y-BOCS yields an obsession score (0–20), a compulsion 

score (0–20), and a combined total score (0–40), with higher 

scores indicating higher symptom severity. Participants with 

OCD were assessed with the Y-BOCS on the same day that 

ERPs were measured. However, the Y-BOCS symptom 

checklist was not used.

Task
On the basis of the guidelines for evoked potential measure-

ments, the P300 component was elicited using an auditory 

oddball task.35 Auditory stimuli were delivered through 

headphones at an intensity of 80 dB using two different 

oddball paradigms. We used an NEC Multi Stim II auditory 

stimulus system (NEC, Tokyo, Japan). Target stimuli were 

presented infrequently, as 2,000 Hz tone bursts (P=0.2). 

Nontarget stimuli were presented frequently, as 1,000 Hz 

bursts (P=0.8). Both the types of stimuli were presented for 

50 ms at 1.5-second intervals and at an intensity of 80 dB, 

with 10 ms rise/fall times. Infrequent and frequent stimuli 

were randomly presented through headphones. Participants 

were instructed to keep their eyes open, to listen carefully for 

the target stimuli, and to press a response button as quickly 

as possible upon hearing each target stimulus. They were 

also asked to report any prior hearing abnormalities, but no 

formal hearing test was conducted before enrollment. The 

physical examination or neuroimaging did not reveal auditory 

canal anomalies in all participants.

The same system was used to elicit MMN components. 

Standard stimuli were 1,000 Hz tone bursts (P=0.9) and 

deviant stimuli were 1,100 Hz bursts (P=0.1). Stimuli were 

presented for 50 ms at 500 ms intervals and at an intensity of 

80 dB. The infrequent and frequent stimuli were randomly 

presented through headphones. MMN components were 

measured while participants were instructed to read a book or 

magazine of their choice, without paying particular attention 

to the auditory stimuli.

Recording and analysis
ERPs were recorded with an MEB 2200 evoked potential 

measuring system (Nihon Kohden, Tokyo, Japan). Electroen-

cephalograms were obtained at Fz, Cz, Pz, C3, and C4 posi-

tions on the scalp using disk electrodes. All electrodes were 

re-referenced offline to the average of the two mastoid elec-

trodes. The impedance of the electrodes was set at #5 kΩ, 

and the P300 was analyzed during the period between 200 ms 

prestimulus and 750 ms poststimulus. MMN was analyzed 

during the period between the 50 ms prestimulus and 360 ms 

poststimulus. Artifact-free responses to the stimuli were 

summed and averaged after electroencephalogram amplitude 

data $100 μV. To reduce high-frequency content irrelevant 

to the components of interest, a digital bandpass filter set 

from 0.5 to 70 Hz (attenuation by 12 dB/octave) was used 
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on all data before conducting analyses. Finally, data were 

corrected for eye-movement artifacts.36

To prevent participants from becoming tired of, or used 

to, performing the tasks, each trial was conducted only once. 

The mean response to infrequent targets was calculated by 

averaging across 30 trials.

P300
The duration of the auditory oddball task was 240 seconds. 

Infrequent and frequent stimuli were presented 30 and 

120 times, respectively. The sample rate was 1,000 Hz. Thirty 

responses to infrequent target stimuli were averaged. The 

P300 was identified as a positive wave with a peak latency 

occurring between 250 and 550 ms, and its mean latency and 

amplitude were calculated.

MMN
The duration of the auditory oddball task was 250 seconds. 

Infrequent and frequent stimuli were presented 50 and 

450 times, respectively. The sample rate was 5,000 Hz. 

The 450 responses to the frequent standard stimuli and the 

50 responses to the infrequent deviant stimuli were averaged 

separately, and a waveform was calculated as the difference 

between the averaged waveforms (frequent minus infre-

quent). MMN was identified from the difference waveform 

as a negative wave with a peak latency between 100 and 

250 ms, and its latency and amplitude were recorded.

Statistical analyses
We analyzed differences in the demographic and clinical 

characteristics between OCD and control groups using 

χ2 tests for categorical variables, and Student’s t-tests for 

the other variables (P,0.05 was considered significant). We 

compared the latencies and amplitudes of both the P300 and 

MMN components between baseline and 1 year posttreat-

ment using a two-tailed paired t-test. Spearman’s correlation 

coefficients (r) were calculated for the relationships between 

OCD scores and electrophysiological variables (P,0.05 

was considered statistically significant). We used Predictive 

Analytics Software Statistics 18.0 J for Windows (SPSS, 

Tokyo, Japan) to conduct the statistical analyses.

Results
Demographic data
The demographic characteristics of the study participants 

are presented in Table 1. The participant groups did not 

differ in terms of sex (χ2=1, df=1, P=0.83), average age 

(t=0.62, df=22, P=0.73), average full-scale IQ (t=1.25, df=22, 

P=0.89), or average duration of education (t=0.80, df=22, 

P=0.78). One year of pharmacotherapy and psychotherapy 

improved OCD symptoms, according to obsession scores 

(t=2.42, df=13, uncorrected P,0.05), compulsion scores 

(t=7.06, df=13, uncorrected P,0.001), and combined total 

scores (t=4.36, df=13, uncorrected P,0.01; Table 2).

ERP components in control subjects 
and patients with OCD before 1 year 
of treatment
Component amplitudes and latencies are shown in Table 3. 

It was found that the grand average of the P300 amplitude 

in the OCD group was significantly smaller than that in the 

control group at Cz (t=2.25, df=13, uncorrected P,0.05) 

and C4 (t=1.77, df =13, uncorrected P,0.05). There were 

no significant differences in the grand average of the P300 

latency between the OCD and control groups and also no 

significant differences in the grand average MMN amplitude 

or latency between the OCD and control groups.

ERP components between baseline and 
after 1 year of treatment
The grand average of the P300 in people with OCD at 1 year 

follow-up was lower than that at baseline (Figure 1). The 

amplitudes and latencies are shown in Table 3. The mean P300 

amplitude for people with OCD at the 1 year follow-up was 

significantly greater than that at baseline at Fz (t=2.58, df=13, 

corrected P,0.05), Cz (t=2.43, df=13, corrected P,0.05), C3 

Table 2 Y-BOCS scores

Y-BOCS Patients with OCD (n=14) t-value P-value

Baseline After 1 year of 
treatment

Mean SD Mean SD

Obsession score 12.07 2.59 10.00 3.64 2.42 ,0.05
Compulsion score 13.14 2.41 10.36 3.18 7.06 ,0.001
Total score 25.21 4.53 20.36 5.81 4.36 ,0.01

Note: Paired t-tests were used for all comparisons.
Abbreviations: SD, standard deviation; Y-BOCS, Yale–Brown Obsessive-Compulsive Scale.
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Table 3 Amplitudes and latencies of the P300 and MMN components

Control  
(n=10)

Baseline 
(n=14)

After 1 year of 
treatment (n=14)

Control vs 
baselinea

Baseline vs 1 year 
of treatmentb

Mean SE Mean SE Mean SE t-value P-value t-value P-value

P300 amplitude (µV)
Fz -14.74 1.57 -10.53 1.69 -15.26 2.57 1.33 0.10 2.58 ,0.05
Cz -16.52 1.06 -12.41 1.10 -16.72 1.75 2.25 ,0.05 2.43 ,0.05
Pz -18.52 1.37 -14.59 1.25 -17.34 1.62 1.71 0.05 1.44 0.17
C3 -13.27 1.23 -10.66 1.24 -14.13 1.51 0.99 0.17 2.20 ,0.05
C4 -14.93 1.47 -11.38 0.96 -16.19 1.77 1.77 ,0.05 2.29 ,0.05
P300 latency (ms)
Fz 312.60 11.48 316.80 4.43 332.15 7.74 0.53 0.70 1.40 0.19
Cz 310.40 10.55 317.07 4.72 333.39 7.56 0.06 0.52 1.49 0.16
Pz 312.40 10.93 321.33 4.18 332.77 7.61 0.28 0.39 0.91 0.38
C3 316.30 11.70 319.40 5.02 333.31 6.95 0.81 0.79 1.50 0.16
C4 315.50 11.75 320.33 5.25 333.77 7.70 0.47 0.68 1.21 0.25
MMN amplitude (µV)
Fz 5.59 1.52 5.56 1.06 6.65 1.67 2.36 0.99 0.96 0.36
Cz 4.59 1.12 5.42 0.86 5.49 1.21 0.15 0.56 0.39 0.70
Pz 2.48 0.87 4.06 0.68 3.42 0.99 1.02 0.16 0.19 0.85
C3 3.73 1.11 5.48 0.73 4.83 0.92 0.94 0.18 0.27 0.79
C4 3.33 0.99 5.53 0.98 4.47 0.96 1.08 0.14 0.54 0.60
MMN latency (ms)
Fz 121.08 10.61 122.44 6.01 122.83 6.54 1.35 0.91 0.47 0.96
Cz 122.30 10.69 121.95 6.05 123.04 6.62 2.08 0.98 0.10 0.92
Pz 119.28 9.86 122.08 5.96 122.49 7.19 0.85 0.80 0.04 0.97
C3 120.66 10.82 122.31 6.20 122.71 7.27 1.25 0.89 0.04 0.97
C4 120.86 10.40 122.09 5.84 122.83 7.05 1.40 0.91 0.04 0.97

Notes: aStudent’s t-tests were used. bPaired t-tests were used (with Bonferroni–Holm adjusted P-values).
Abbreviations: MMN, mismatch negativity; SE, standard error.

Figure 1 Representative P300 waveforms in patients with obsessive-compulsive disorder.
Notes: Black lines: before follow-up; gray lines: after follow-up. The P300 is indicated by arrows.
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(t=2.20, df=13, corrected P,0.05), and C4 (t=2.29, df=13, 

corrected P,0.05). No differences were found in P300 latency 

in patients with OCD between baseline and after 1 year of 

treatment. Furthermore, there were no differences in the mean 

MMN amplitude or latency in OCD patients between baseline 

and after 1 year of treatment (Figure 2).

Correlations between P300 amplitude 
and participant characteristics
As the patients varied considerably in terms of P300 ampli-

tude, Spearman’s ρ (rho) correlations between P300 ampli-

tude and age, full-scale IQ, duration of illness, Y-BOCS 

score, and medication dose (clomipramine equivalent; 

Table 4) were calculated, and no correlations were found 

between P300 amplitude and these indices in either group.

Discussion
To the best of our knowledge, only one previous study, by 

Sanz et al, reported increased P300 amplitude at Pz in patients 

with OCD after treatment during an auditory oddball task, and 

this was only a near-significant trend rather than a significant 

increase.31 However, Sanz et al did not investigate any other 

ERP components. Because OCD is reported to be related to 

prefrontal cortex impairment, ERPs were examined at Fz, Cz, 

C3, and C4, as well as Pz, to compare the P300 and MMN in 

individuals with OCD between baseline and after 1 year of 

treatment, using an auditory oddball task. We found that the 

OCD group showed significantly lower P300 amplitudes at 

Cz and C4 than healthy control participants. In addition, those 

in the OCD group exhibited significantly greater P300 ampli-

tudes at Fz, Cz, C3, and C4 after 1 year of treatment, compared 

Figure 2 Representative MMN waveforms in patients with obsessive-compulsive disorder.
Notes: Black lines: before follow-up, gray lines: after follow-up. The MMN is indicated by arrows.
Abbreviation: MMN, mismatch negativity.

Table 4 Correlations between P300 amplitude components and participant characteristics

Patients with OCD (n=14) Control (n=10)

Pz Cz Pz C3 C4 Fz Cz Pz C3 C4

Age (years) -0.340 0.249 0.049 0.103 -0.012 -0.283 0.108 -0.086 -0.197 0.039
FIQ (WISC-IV) -0.305 0.463 -0.037 0.250 0.000 -0.079 -0.360 -0.275 -0.467 -0.275
Duration of illness (years) -0.294 0.294 0.199 0.038 0.070 NA NA NA NA NA
Y-BOCS 0.101 0.251 0.269 0.325 0.418 NA NA NA NA NA
Premedication dose (mg) -0.011 -0.073 0.133 0.025 0.093 NA NA NA NA NA
Postmedication dose (mg) 0.401 0.230 0.240 0.106 0.318 NA NA NA NA NA

Note: Spearman’s correlation was used for all variables.
Abbreviations: FIQ, full-scale IQ; NA, not applicable; OCD, obsessive-compulsive disorder; WISC-IV, full-scale IQ score on the Wechsler Adult Intelligence Scale – Third 
Edition; Y-BOCS, Yale-Brown Obsessive-Compulsive Scale.
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with pretreatment baseline. These findings suggest that P300 

amplitude abnormalities at least partially improved after 1 year 

of pharmacotherapy and psychotherapy treatment.

In the present study, patients with OCD showed signifi-

cantly lower P300 amplitudes at Cz and C4 compared with 

healthy controls. This finding is inconsistent with previous 

studies investigating ERP components in adult and pediatric 

OCD patients and controls.26,29,30,32 One possible explana-

tion for this inconsistency is that this electrophysiological 

abnormality may be influenced by OCD severity. Another 

possibility is that the effect size for this dysfunction was 

small and may be more difficult to detect in smaller samples. 

Finally, another possible explanation is that ERP measure-

ments in adult OCD patients might be influenced by comor-

bidity and longer illness duration. However, it should also 

be noted that our findings are consistent with one previous 

study of pediatric OCD patients,18 and several other studies 

of adult patients with OCD.31,33

Various techniques have been used to compare brain 

abnormalities between baseline and following treatment for 

OCD. Treatment effects on brain activation in OCD patients 

have primarily been investigated in adults. Some researchers 

have reported OFC hyperactivity in individuals with OCD, 

which decreased after pharmacological treatment.37–40 By 

contrast, other studies reported an inverse relationship 

between brain activity and response to pharmacological 

treatment.38,41–43 Sanz et al31 examined the P300 component 

at Pz in 18 adult patients with OCD and 19 healthy controls 

during an auditory oddball task. They observed a lower 

P300 amplitude and longer P300 latency in patients with 

OCD compared with control subjects. Additionally, a trend 

toward increased P300 amplitude was observed in patients 

with OCD after treatment. In the present study, we found 

that P300 amplitude was significantly enhanced after 1 year 

of treatment, resulting in a normalization of measurements at 

Fz, Cz, C3, and C4. This might indicate that the pathophysi-

ology of OCD involves the cortico-striatal-thalamo-cortical 

circuits, particularly the prefrontal cortex. Moreover, several 

studies of adult patients with OCD have suggested that 

P300 amplitude may be linked to the patient’s likelihood 

of responding to treatment.19,44 These findings suggest that 

cognitive function in patients with OCD changes with 

improvements in clinical symptoms following treatment. 

From a neurocognitive perspective, P300 amplitude has 

been related to contextual memory updating44 and response 

certainty.19 Relative to healthy controls, participants with 

OCD have been reported to exhibit poorer performance on 

tests of logical memory, short-term and long-term visual 

memory.45–47 It has also been proposed that uncertainty and 

low confidence levels might impede information processing 

in patients with OCD, resulting in memory impairment.19,44 

Repetitive thoughts and actions characterizing OCD may be 

related to repetitive neural signals indicating that a task has 

not been adequately carried out.48 The resulting uncertainty 

could impact on memory functions and, consequently, on 

the capacity to inhibit thoughts and actions.46

Several potential limitations should be considered while 

interpreting the current findings. First, the sample size was 

relatively small. As such, it would be valuable for future 

studies to employ a larger sample size. Second, OCD 

symptoms were evaluated using the Y-BOCS alone. It may 

thus be helpful for future studies to employ a wider range 

of neuropsychological test batteries to validate the present 

findings. Third, the OCD patients in the current study were 

not treatment naïve at baseline, having already received 

treatment with several medications and/or psychotherapy. 

However, one might speculate whether our results are spe-

cific to such a population. Fourth, in an ideal experimental 

design, ERP components in control subjects would be 

assessed after 1 year, to control for P300 amplitude varia-

tion with age.49 However, because the follow-up period was 

relatively short and the age at baseline was relatively high, 

age is unlikely to have greatly influenced P300 amplitude. 

Fifth, no significant correlations were found between P300 

amplitude and Y-BOCS, in contrast to a previous study that 

reported a relationship between P300 amplitude and Y-BOCS 

in children with OCD.18 Future studies should use a larger 

sample size to further investigate the correlations between 

ERP measurements and participant characteristics.

In conclusion, the present data revealed hypoactivation 

of the cortical circuits that mediate symptomatic expression 

of patients with OCD. This hypoactivation decreased after 

pharmacotherapy and psychotherapy and the improvement 

of symptoms. Thus, these findings suggest that ERPs can be 

used to measure pharmacological and cognitive behavioral 

effects in adult patients with OCD.
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