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Abstract: The Obsessive Compulsive Disorder (OCD) has significant implications for quality of life of a person. This study 
proposes the use of a cognitive stimulation program (Captain´s Log Cognitive Training) to improve the cognitive deficits 
produced by this disorder. Ten university students with OCD were randomly selected; 4 of them (control group) received 
psychiatric and pharmacological treatment, and six students (experimental group) received training using a computer program 
that stimulated the cognitive deficits besides the psychiatric and pharmacological treatment. A pre and posttest 
neuropsychologic evaluations were applied using the Wechsler Adult Intelligence Scale (WAIS-III) and an abbreviated version 
of the Barcelona Test. Training was carried out twice a week until each subject covered 30 sessions. Significant differences 
were found (p<0.05) in functions associated with Planning skills, anticipation and organization, verbal fluency, 
visuoconstructive praxis, working memory and processing speed. Cognitive training helped to improve the intellectual 
performance of the students who participated in the treatment, reflected in higher flexibility to solve practical problems. 
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1. Introduction 

The Obsessive Compulsive Disorder (OCD) is 
characterized by the presence of obsessions (recurrent, 
persistent, intrusive and unwanted thoughts, impulses or 
images) and compulsions (repetitive behaviors in response to 
an obsession) that may cause severe discomfort or 
dysfunction or in general activity. [1] 

Patients with OCD respond favorably to pharmacological 
therapy and cognitive behavioral therapy; however, remission 
is incomplete in all the patients, since between 20 and 60% of 
the cases remain with symptoms that can’t disappear despite 
the treatment. [2] 

OCD affects between 2 and 3% of world population, while 
in Mexico, according to the Psychiatric Epidemiological 
Survey [3], total prevalence was about 2.6%, with an average 
age of onset of 19 years. According to Caraveo [4], in 

Mexico City prevalence was approximately 1.4% and the 
average age of onset between men and women was 22 years. 
In the Psychiatry and Mental Health Department, it presents 
as principal diagnosis in 1.8% of the patients who attend for 
service. 

OCD is one of the disorders with more comorbidities 
within mental illnesses. It is associated with other disorders 
such as major depressive disorder, bipolar disorder, social 
anxiety disorder, specific phobias and generalized anxiety 
disorder. [1] 

As Carretero & Palacios [5] mentioned, the disorder itself 
implies a series of problems to the patient, who will face 
diverse academic demands, difficulties on learning 
development, and the acquisition of skills when going to 
college that may cause failure or success that, added to their 
study rhythm, schedules intensities, teachers’ demands, 
group pressures, peer competitiveness, changes in diet 
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schedules and sleep-wake cycle, can disturb their already 
vulnerable health condition due to the disorder they present. 

In order to treat OCD symptoms, besides 
pharmacological treatment, several therapies have been 
used to obtain higher functionality in these cases. Exposure 
and Response Prevention [6] has been considered as the 
treatment of choice for this disorder. Other therapies used 
are Individual Cognitive Psychotherapy [7], Acceptance 
and Commitment Therapy [8], Evidence-based treatment 
[9], Neuropsychological Rehabilitation [10] or cognitive 
stimulation programs to enhance cognitive decline. [11] 

There is evidence about a cognitive deficit in people with 
OCD; mainly it has been observed a change in executive 
functions and memory, which emerge as an intermediate 
variable between neurobiological abnormalities and clinical 
manifestations of the illness. 

Nowadays the exact etiology is unknown, even though 
several theories consider as the possible origin the 
impairment in frontal lobes, basal ganglia and mainly 
changes in frontal-subcortical circuits. [12, 13]  

In the same way, trials carried out in patients with OCD 
reveal that the neuropsychological variations presented in 
these patients are attention, intellectual function, visuospatial 
and verbal memory, ability to evoke words and executive 
functions. [14] 

Flores, J. and Ostrosky, F. [15] suggest that there is no 
single executive function; however there are different 
processes that converge in one general concept about 
Executive Functions. Among all the described ones, these 
stand out: planning, behavioral control, mental flexibility, 
working memory, and fluency. 

OCD could be related to a deficit in processing 
information, according to the clinical neuropsychology’s 
point of view. The most affected cognitive functions are 
visuospatial and visuoconstructive abilities, nonverbal 
memory and executive functions. Hence, these patients could 
have difficulties to understand the global stimuli, focusing on 
details. [14, 16] 

The frontal lobes take part integrating the information of 
the outside environment, inside and emotional states. Thanks 
to them, the functions and abilities that differentiate humans 
from the rest of the living beings can be carried out. 
Motivation, initiative, attention, memory, language, motor 
behavior, planning and organizing complex situations or the 
ability to understand other peoples’ emotional states are some 
of the quotidian aspects in which the role of the lobes is 
fundamental. [13, 17] 

According to Martínez et al., [14], the reason some authors 
attribute to the non-verbal memory deficit in patients with 
OCD is due to the significant difficulty they present in 
mnesic encoding when assignments are defined with less 
clarity. Instead, when assignments require a memory under 
well-structured circumstances, patients with OCD show a 
similar performance as the control group. Therefore, the 
memory deficits presented in these patients wouldn’t be 
caused by a memory failure, but in the unskillful use of 
strategies. 

Tests that have researched for executive functions using 
Functional Magnetic Resonance Imaging have also identified 
differences in frontostriatal circuits in patients with OCD, 
particularly in prefrontal cortex and caudate nucleus, as well 
as in the response inhibition as neurocognitive substrate. [18, 
19] 

Another important trial to mention is the one carried out by 
Sharma [20], who used the Wisconsin Card Sorting Task 
(WCST) and the Conners’ Continuous Performance Test 
(CPT). The results on both tests point out that patients with 
OCD have a specific pattern of cognitive deficits related to 
spatial working memory, changing system, abstract 
reasoning, planning skills, concentration and attentional 
tasks. 

Reference [21] point out the importance of the 
involvement of a therapeutic interdisciplinary team to handle 
mentally ill patients, helping them recover their functionality 
and boost their cognitive performance, facilitating their 
reintegration to society and guiding them on rehabilitation to 
acquire practical habits in quotidian life that will help them in 
their social interaction and to stay cognitively active. 
However, concerning cognitive rehabilitation of a patient 
with OCD, there is limited evidence about this method. The 
literature describes some studies like the one that Williams, 
Evans, and Fleminger [22] carried out in the year 2003, 
where they considered that cognitive behavioral therapy 
combined with cognitive rehabilitation resulted considerably 
useful in a patient with a cranioencephalic trauma who had 
developed OCD.  

Rehabilitation using computer programs 

The stimulation of cognitive functions using computer 
programs appears in the 1980s decade, mainly in the 
educational field, causing interest in the results and its use, 
even in patients with brain injury. 

These practices constitute a hierarchical approach, where 
subjects are trained in an orderly sequence of problems from 
minor to higher complexity to rehabilitate main cognitive 
functions. 

According to a conceptual point of view, most of the 
programs that have software support are based on a classical 
conception of rehabilitation, which considers that stimulation 
and repetition of exercises help restore the declined function. 

Reference [23] carried out a case study research where 
they demonstrated that Captain’s Log Cognitive Training 
software was able to produce changes in brainwave patterns 
tested on the electroencephalogram (EEG)/neurofeedback 
equipment. These changes were measured in a 13-year-old 
patient diagnosed with Attention Deficit Hyperactivity 
Disorder (ADHD), in a pre-test/ post-test design. The patient 
received 35 treatment sessions presenting significant 
improvement of the symptoms; changes remained after seven 
months after the experimental procedure concluded [24, 25].  

On the other hand, brain images of adolescents who have 
played Tetris during three months showed an increase in 
thickness of the cerebral cortex [26], demonstrating that 
computer games can make changes in the cerebral cortex and 
therefore, in behavior. 
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Reference [27] showed in an experimental way that Alcor 
Program was efficient as a treatment for depression and in 
the reduction of the cognitive deterioration in patients with 
Major Depressive Disorder; they also demonstrated that the 
program significantly increased the patients’ intellectual 
quotient. 

While talking about cognitive rehabilitation, the use of 
information technology represents a tool that cannot be 
ignored. Therefore, the appropriate clinical use of the 
software requires to be considered as another component of 
the treatment and not as an independent alternative that by 
itself substitutes the active participation of the therapist who 
supervises and controls its correct use. 

As we mentioned before, there is less evidence about the 
rehabilitation of cognitive functions in patients with OCD. 
That is why this investigation mainly focused on the 
contributions of Cognitive Stimulation, based on the brain’s 
plasticity (neuroplasticity), that is, the ability of the brain to 
substitute damaged or impaired connections for near intact 
connections that can decrease the effects produced by 
different dysfunctions or neurological damages. 

2. Objective  

To evaluate the impact of a computerized cognitive 
training program to determine if there is a change in 
cognitive function in patients who received the therapy 
mentioned above. 

3. Materials and Methods  

In this study participated university students who attended 
a mental health clinic at the National Autonomous University 
of Mexico (UNAM), diagnosed with OCD according to the 
Diagnostic and Statistical Manual of Mental Disorders, 4th 
Edition (DSM IV) [28]. The diagnosis was confirmed with 
the Spanish digital version of the M. I. N. I (Mini-
International Neuropsychiatric Interview) [29], based on the 
DSM-IV and International Statistical Classification of 
Diseases and Related Health Problems (ICD-10). 

The criterion used to define the sample was of 20 
individuals divided into two groups: experimental group 
(N=10) and control group (N=10). All of the participants 
received pharmacological treatment using Selective serotonin 
reuptake inhibitors, and only the experimental group received 
cognitive stimulation sessions. Written informed consent was 
obtained from all participants. 

During the investigation process 20 subjects were 
recruited; nevertheless, due to the patients’ inconsistent 
attendance, only four subjects from control group stayed in 
their medical monitoring, and six subjects from experimental 
group finished the 30 training sessions that were established 

as part of the investigation’s criterion. Before starting the 
treatment, patients from both groups were assessed using the 
Wechsler Adult Intelligence Scale (WAIS-III, standardized 
version for Mexican population, 2009), the abbreviated 
version of the Barcelona Test (Adapted for application in 
Mexico, 1999), and the Mini-International Neuropsychiatric 
Interview (M. I. N. I. version 5.0, 2000). 

Regarding the ceiling effect that some of the tests that 
assess cognitive functions in test re-test phases may present, 
the reason why the WAIS-III was used was that some trials 
that were carried out with past Weschler scales [30] showed 
that the effects of the practice of the Executive subtests 
decrease to a minimum after a year or two between test-retest 
applications; for the verbal subtests, interval was shorter. [31] 

Captain’s Log Cognitive Trainer was used as a designed 
program for cognitive training. [32] There were two sessions 
a week of 45 minutes each, starting with the memory unit and 
afterward with logical reasoning unit. Both groups were 
assessed at the end with the same tests from the beginning, to 
estimate the intervention’s impact. 

4. Results  

The statistics from the data were analyzed using the 
Wilcoxon Signed Rank Test (version 6<N<25), which is a 
non-parametric statistical test to compare two related 
measurements and determine whether the difference between 
them are due to chance or not and to determine if the 
difference was statistically significant. Results demonstrated 
that changes were due to the experimental variable; therefore, 
the hypothesis was confirmed. Runs tests analysis showed 
that the data sample is random with significant values 
(p>0.05). 

A contrast analysis was carried out in the entire sample 
(N=10) of the test-retest punctuations, finding statistically 
significant differences in the next subtests: Picture 
completion (p=.016), Similarities (p=.047), Picture 
Arrangement (p=.036), (Figure 1). There were also found 
statistically significant differences in Verbal IQ (p=.017), 
Performance IQ (p=.012), Full-Scale IQ (p=.008) (Figure 2). 
As well as in Verbal Comprehension Index (p=.025), 
Perceptual Organization Index (p=.017) and Working 
Memory Index (p=.032) (Figure 3). 

When analyzing the initial and final assessment of the 
experimental group, statistically significant differences were 
found in the next subtests: Picture Arrangement (p=.026), 
Object Assembly ((p=.042) (Figure 4). Also, there were 
found statistically significant differences in Verbal IQ 
(p=.042), Performance IQ (p=.027), Full-Scale IQ (p=.028) 
(Figure 5). As well as in Perceptual Organization Index 
(p=.043), Working Memory Index (p=.027) and Processing 
Speed Index (p=.046) (Figure 6). 
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Figure 1. WAIS-III Subtests. Comparative pre and post-test groups. 

*PICCOMP: Picture completion VOC: Vocabulary DIGSYMC: Digit symbol-coding SIMIL:Similarities BLOCKDS: Block design ARITHM: Arithmetic 
MATREAS: Matrix reasoning DIGSPAN: Digit span INFO: Information PICARR: Picture arrangement COMPR: Comprehension SYMBS: Symbol search 
LETNUM: Letter-number sequence OBJASSEM: Object assembly. 

 

Figure 2. WAIS-III Intelligence Quotient. Comparative pre and post-test groups. 
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Figure 3. WAIS-III Indexes Comparative pre and post-test groups. 

 

Figure 4. Experimental group subtest WAIS-III Pre and Post test. 
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Figure 5. Differences in experimental group Intelligence Quotient Pre and Post-test. 

 

Figure 6. Comparative indexes WAIS-III of experimental group. 
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Figure 7. Control group WAIS-III Subtest comparative Pre and Post-test. 

In the contrast analysis from the control group, there were 
no statistically significant differences as we can observe in 
Figure 7, meaning that subjects stayed without changes 
between initial and final punctuations. 

In the statistical analysis carried out in the Barcelona Test, 
there were no significant differences between both groups.  

5. Discussion  

As it was mentioned before, OCD has important 
repercussions in cognitive and emotional functioning that 
affect every aspect of the patient’s life. 

Focusing on the study population, all of the subjects 
possess adequate intellectual capacities that could favor an 
appropriate functioning in their academic tasks as well as in 
their life; however, the disorder could limit in a significant 
way their adaptation, academic performance, hence, their 
quality of life. 

Therefore the importance of demonstrating that in the 
intervention group there were changes in diverse cognitive 
functions, mainly in those that let them endure their academic 
tasks and general adaptation. 

In the experimental group, there were found significant 
changes in Picture arrangement subtest, which is associated 
with functions such as perceptual organization, interpretation 
of social situations, non-verbal reasoning, attention to detail 
skills, visual sequencing, and logical reasoning. These 
changes are meaningful because these functions were 
specifically stimulated with Captain´s Log Cognitive 
Training system, which evidences the effectiveness of such 

training. 
Another significant change was in Object Assembly 

subtest, which is related to functions such as perceptual 
organization, visuomotor coordination, synthesis of specific 
parts from a whole, spatial relationships and concentration. 
These results are impressive because they detect a change in 
patients who received cognitive training in cognitive 
functions; that is, on problem-solving skills, since OCD 
patients characteristically tend to create fixed pattern 
behaviors and perseverance, due to their inability to change 
the pattern when an alternative response is required. [33] 
These show higher cognitive flexibility in patients who 
received training. 

Regarding Verbal IQ, significant differences were found in 
control group, indicating changes in the subjects’ ability to 
respond to stimuli of linguistic aptitude, verbal concept 
formation, verbal richness, and the semantics of the 
environment where the assessed subjects develop. [31] Some 
authors such as Mataix et al. [16] in 2006 and Martínez [14] 
in 2008, pointed out a deficit in information processing 
related to frontal areas, and others like Ardila and Ostrosky 
[34] in 2012, reported that verbal fluency tests are sensitive 
to the dysfunctions of these areas in patients diagnosed with 
OCD.  

Performance IQ demonstrated a significant change since 
training with Captain’s Log program was carried out, 
enhancing logical reasoning using visuospatial stimuli and 
solution of new problems. This reinforces the learning ability 
of the patients, which is a fundamental aspect of the 
academic tasks they perform. 
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The impact of cognitive training was also reflected in Full-
Scale IQ, which favored the ability to understand and 
assimilate information to use it later in the resolution of 
practical problems. This condition is crucial because as it is 
mentioned in the literature, the repetitive thoughts in this 
disorder tend to complicate decision making and the practical 
application of their abilities in new situations. 

Perceptual Organization Index also reflected a significant 
change related to analysis and synthesis ability, visual-motor 
integration, concept formation through visual stimuli, as well 
as visual organization and perception. Okasha et al. [35] 

carried out a trial with patients with OCD using the 
Wisconsin test and the block subtest of WAIS-II. There they 
detected that these patients suffer an excessive interference in 
information processing, in this case, visuospatial and the 
impossibility to overlook irrelevant signals; therefore, the 
cognitive training implemented in this study could influence 
such deficit. 

The statistical analysis reported significant changes in 
Working Memory Index in the experimental group; this index 
measures the ability to temporarily hold a certain amount of 
information in memory as well as the ability to stay focused 
and reach mental control. Velilla L. M et al., [11] carried out 
an examination aimed at patients with amnestic mild 
cognitive impairment instead of patients with OCD, detecting 
statistically significant differences and clinically relevant 
findings on working memory components, especially on 
visual loop and central executive. Consequently, the program 
of cognitive stimulation enhanced these areas. 

There were also found significant differences in Processing 
Speed Index related to the ability to explore, order and 
discriminate visual information directly and efficiently. It is 
also associated with visual short-term memory, attention 
skills, and visuomotor coordination. 

It is important to mention that a central aspect of OCD is 
the fact of spending too much time performing a task, as a 
result of difficulties with decision making. That is why the 
findings regarding the increase in processing speed within 
training group are truly significant because that could 
favorably influence over an efficient perform of their 
quotidian tasks and improve their quality of life. Regarding 
this, Martínez and Piqueras [14] in 2008, mention that OCD 
patients present a deficit to change focal point towards 
stimuli, problems on response inhibition and in the ability to 
create planning strategies. 

From the point of view of Cognitive Stimulation, the 
concept of brain plasticity is relevant because under 
appropriate and constant stimulations, and carrying out an 
organized practice and repetition as in Captain’s Log training 
system, the brain can favorably modify its structure and 
functioning, indicating a possibility to optimize the 
performance and cognitive abilities. That is, it can learn 
under specific circumstances, promoting the acquisition of 
new skills. These aspects were extensively studied by Jones 
et al., in 2006 [36], and by Mercado, in 2008 [37]. 

Cognitive plasticity implies a contrast between the 
individual's current average level of performance under 

normative conditions and one's latent potential [38]. This 
modification has been uniquely related to the first months of 
life, however, nowadays plasticity is considered to be a 
phenomenon that involves the complete life cycle, and it is 
part of the basis of the adaptation to new environmental 
conditions [39]. Therefore, it is necessary to encourage the 
use of cognitive stimulation in basic education and high 
school as a way of support for the cognitive requirements that 
academic formation demands. 

6. Conclusions  

OCD has been considered one of the psychiatric disorders 
with more difficulty regarding its treatment and recovery of 
cognitive functions; however, with the findings from this 
trial, it can be stated that with the use of cognitive stimulation 
programs, this condition can favorably change. 
Pharmacological treatment combined with cognitive 
stimulation reinforces these changes.  

It is recommended to reproduce this trial in younger 
subjects without psychiatric diagnoses and with dysfunctions 
associated to attention, concentration, and memory, to 
confirm the possible benefits that programs like the one used 
in this case may provide. 

It should be noted that there were no changes in the 
punctuations of the first and second assessment in the 
Barcelona test in both groups, which may indicate that this 
test was not sensitive to detect differences on cognitive 
functioning of these subjects. 
Also, it is important to mention that the cognitive function of 
the control group (which only received pharmacological 
treatment), stayed the same. 

It is necessary to meticulously identify in the diagnostic 
phase the cognitive abilities affected in this disorder, to 
design programs that specifically stimulate those declined 
functions. 

So, the Captain’s Log Cognitive Training program is a 
reliable tool for the stimulation of affected functions in OCD, 
a situation that has already been approached in literature as a 
valid instrument that can be used with other populations that 
could benefit with this training. 

It is important to have in mind the complexity of OCD, 
due to the comorbidity it presents and that it may often 
associate to Major Depressive Disorder, Social Anxiety 
Disorder, specific phobias, etc., which increases the difficulty 
of treatment. 

Limitations  

In future trials, it is recommended to have a larger sample 
size of subjects diagnosed with OCD, due to the high dropout 
incidence of these patients, which goes between 25 and 35%, 
according to literature [43]. In this trial, the dropout index 
was about 50%, which may be explained as a result of high 
anxiety, self-demanding, poor stress tolerance, fear of failing, 
and permanent doubt of execution, which seemed more 
emphasized in them. 
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Although the WAIS-III Test was sensitive to the detection 
of cognitive changes produced by the intervention, Barcelona 
test was not optimal on the identification of these changes; 
this test is conformed of extensive areas of study that did not 
allow a comparison point. 

The cut off points presented a variability that probably 
makes it even harder to compare with the results of the 
intelligence test used in this trial. 
It would be convenient to use other assessments that could be 
able to detect the affected functions in this disorder 
efficiently. 

The results of this trial only allow inferring about the 
obtained changes in this population, since there are no 
previous investigations with cognitive stimulation in people 
with OCD that could be compared with these findings. 
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