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Abstract

Retrospective and prospective memory deficits play a role in maintaining and perpetuating the
symptoms of obsessive-compulsive disorder (OCD), but less is known about these deficits in
different subtypes of OCD. The aim of the present study was to evaluate the retrospective and
prospective memory in patients suffering from cleaning, checking, symmetry, and religious
obsessions. In a comparative causal method, 60 participants aged 28 to 55, in 2023, were selected
by convenience sampling and placed in five groups of individuals with cleaning, checking,
symmetry, religious obsessions, and a healthy group. Participants completed self-report
questionnaires and neurocognitive tools. Results showed that defects in retrospective memory
were significant in all types of obsessions (p<0.05) except religious obsessions. Also, this defect
was more severe in checking obsession disorder compared to other types of OCD. Also, the
finding indicated that the defect in prospective memory was significant only in checking
obsession disorder (p<0.05). Retrospective and prospective memory impairments and their
relationship with deficits in executive functions can be different depending on the type of OCD.
Based on the findings, impairment of executive function indirectly by impacting the impairment
of other cognitive mechanisms diminishes confidence in retrospective and prospective memory
which leads to compulsive behaviors in individuals with contamination and checking obsessions.
Also, the impairment of retrospective memory in symmetry obsessions might have a relationship
with information encoding, which in turn leads to difficulty recalling information from memory.
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Obsessive—compulsive disorder is one of the most
debilitating mental health disorders.! It is a chronic
disorder affecting 4.6 percent of the population in Iran.?
Also, according to the DSM-5, the OCD was moved out
of the anxiety disorder category and classified in a new
diagnostic category.> OCD is characterized by two
distinctive features obsessions and compulsions.
Obsessions are intrusive, repetitive, and annoying
thoughts, images, and impulses that cause anxiety,
restlessness, and distress. Compulsions are repetitive
behaviors or mental acts which alleviate the distress and
anxiety caused by obsessions.* In order to understand the
etiology of OCD, the role of various factors such as

biological, behavioral, and cognitive factors were studied
among which the cognitive factors were more focused
upon in recent decades.’ Research literature indicates that
individuals with OCD have impairment of some
cognitive functions such as executive functions,
information processing speed, attention, and memory.°
Evidence suggests that patients with OCD function
differently in some memory-related tasks, especially,
those of retrospective and prospective memory.”® Vafa et
al. studied retrospective, prospective, and short-term
memory in patients with OCD and non-patients. The
results revealed a significant difference in the
retrospective and prospective memory between patients
with OCD and non-patients, while no significant
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difference was observed between the two groups in short-
term memory.’ Bhat et al. drew a comparison between
retrospective and prospective memory in individuals with
OCD, schizophrenia, and non-patients showed that those
with OCD have the most impairment of these memory
functions compared to others.!® Also, predicting
checking behaviors based on prospective memory and
executive functions, such as response inhibition,
indicated that this impairment of prospective memory
and executive functions can predict checking
behaviors.!® Retrospective memory is the ability to
remember events and information related to the past, e.g.
remembering that “I had a conversation with my brother
at 2 p.m.”. Prospective memory is a cognitive function by
which individuals can remember intentions and
objectives related to the future.!' Completing prospective
memory tasks requires individuals to remember
purposeful actions while currently engaged in other
activities. Research has identified two types of
prospective memory: time-based prospective memory
and event-based prospective memory. Time-based
prospective memory is remembering to do a specific
action at a specific time, e.g., remembering to take a test
at tomorrow 9 a.m. Event-based prospective memory is
the ability to remember a specific action when a specific
event takes place, e.g., remembering to call a friend after
university.'? Four phases are involved in the formation of
prospective memory: in the first phase, intentions,
objectives, and activities related to them are formed with
coding and mental planning as the two main factors of
this phase. In the second phase, coded intentions are
stored and retained in retrospective memory. The third
phase is called retrieving, in which the previously coded
intentions and objectives in retrospective memory get
activated. In this phase, some executive functions such as
self-monitoring, cognitive flexibility, and response
inhibition play a key role. The fourth phase includes the
execution of previous intentions.® Most importantly,
while functionally distinguished these two memories are
closely related. For instance, in the second phase of
prospective memory, retrospective memory plays a role
in remembering intentions and objectives; i.e. the
retrospective component reminds the individual of what
should be done and the prospective component reminds
the individual of something that should be done.!”
Impairment of retrospective and prospective memory in
individuals with OCD explains their unwanted doubts
forcing them to check.'® It seems they are trying to
compensate for the impairment of the retrospective and
prospective memory by such compulsive methods. As if
each compulsive behavior according to the individual
equals to a functional failure of retrospective and
prospective memory.'* Consecutive failures may reduce
trust in retrospective and prospective memory. Little trust
in the memory results in higher levels of annoying
hesitations in completing tasks correctly. So, this vicious
cycle persists, troubling the individual’s function in
everyday life.!

Given the above, various researchers addressed the role
of retrospective and prospective memory impairment in
the maintenance and persistence of OCD symptoms.
Also, we should consider that OCD is a heterogeneous
disorder including distinct subtypes with significantly
different symptoms. So, understanding the level of
memory impairment of these subtypes of OCD and the
possible significant difference between them might help
researchers study the role of memory impairment in the
formation and persistence of OCD’s symptoms more
specifically and accurately. As we examined, only a few
studies have addressed the evaluation of retrospective
and prospective memory in distinct subtypes of OCD
which leaves many of its aspects still unknown. So, in
this study, we intended to assess retrospective and
prospective memory in individuals with cleaning,
checking, symmetry, and religious obsessions.

Materials and Methods

The present study was conducted with a comparative
method. This study was approved by the Research Ethics
Committees of Tabriz University, in the ethic no.
IR. TABRIZU.REC.1402.089. The clinical population
included those who were referred to the health centers of
Maragheh city in 2023 and received an OCD diagnosis
(of different types). To be sure about the diagnosis of
OCD, along with completing valid questionnaires, a
structured clinical interview based on DSM-5 was
conducted with all participants in the research. Among
these individuals, 45 people who met the inclusion
criteria were selected by the convenience sampling
method. The non-clinical sample includes 15 individuals
selected by the convenience sampling method. The
sample of patients and the normal group were matched
based on gender. The inclusion criteria were: 1) 28 to 55
years of age; 2) A minimum of 2 years duration passed
from the onset of disease for the clinical group and
disease-free for the non-clinical group; 3) Filling in the
consent form; 4) Having a minimum education level of
diploma. The exclusion criteria include: 1) absence of
another comorbid disorder or the diagnosis of substance
abuse in the past or present (based on the structured
diagnostic interview); 2) Not taking any specific
medication (medicinal or psychological) within the last
year.

Measures

Prospective and Retrospective Memory Questionnaire
(PRMQ)

The scale includes 16 items that measure Prospective
Memory and Retrospective Memory. Items 1 to 8
measure Prospective Memory and items 9 to 16
Retrospective Memory. It is a five-point Likert-type scale
with responses ranging between 1 (never) to 5 (always).
The total scale consisted of 16 items (0=.89), the
Prospective Scale consisted of 8 items (a=.85), and the
Retrospective Scale consisted of 8 items (0=.80). Zare et
al. reported a Cronbach’s alpha of 0.83 in Iranian
population. !’



Retrospective and prospective memory in obsessive-compulsive disorder
Eur J Transl Myol 34 (1) 12221, 2024 doi: 10.4081/ejtm.2024.12221

Yale-Brown Obsessive-Compulsive Scale (Y-BOCS).'®
Includes severity of Obsessions (5 items), and the
severity of Compulsions (5 items). Castro-Rodrigues et
al. reported internal consistency of the scale 0.84.'°
Obsessive-Compulsive Inventory-Revised (OCI-R).** The
previous version of this test included 42 items which
were reduced by Foa et al. to 18 items. The internal
consistency of the Persian version of OCI-R. reported
0.85 by Mohammadi et al.?!

Penn inventory of scrupulosity (PIOS) is a 19-item
measure that assesses scrupulosity, including fears of sin
(e.g., I feel guilty about immoral thoughts I have had) and
fears of God (e.g., I worry that God is upset with me), on
a 5-point scale.?? We made no predictions regarding the
specific PIOS scales and thus used the PIOS total scale.
23,24 The PIOS has shown acceptable convergent validity
in prior studies, showing moderate relations with OCD
symptoms (rs ranging from 0.20 to 0.36) and a moderate
relation with religiosity (r40.36). Moreover, self-
identified religious individuals have especially high
PIOS scores.?

The Stroop Color and Word Test (SCWT) was designed
to measure selective attention and cognitive flexibility.
We used a computerized version of the Stroop test to
measure response inhibition. The task in the first trial
requires reading a word list as quickly as possible without
making mistakes and reading the colour of the ink in
which a word is shown in the second trial, interference
trial.?

Wisconsin Card Sorting Test (WCST) measures planning
and mental flexibility in the subjects. In this study, a
computerized version of this test was used. In
computerized version of the WCST four main cards (i.e.
one red triangle, two green stars, three yellow crosses,
and four blue circles) appear in the upper half of the
screen in the same places throughout the test. Meanwhile,
128 cards will appear one by one in a completely random
order in the lower half towards the right corner of the
screen. To score and explain the results, three main
factors should be considered: the number of correct
responses, the number of errors, and perseverative. Kopp
et al. reported the reliability confident of this test in
measuring cognitive deficiencies as more than 0.90.2°
Tower of Hanoi

The Tower of Hanoi is one of the most famous tests for
the measurement of planning and problem-solving,
designed for evaluating executive functions, especially
deficiency in planning and ability of problem-solving. In
this study, the computerized version of this test was used
and it was presented to the subjects on a touch screen. To
score the test, the number of moves for problem-solving,
redundant moves, and the duration of time problem-
solving were calculated. The reliability coefficient
demonstrated with test re-test was reported higher than
0.90.2" Hoseini et al. reported a test re-test reliability of
0.81.%8

Digit Span Subtest of the Wechsler Adult Intelligence
Scale (WAIS-1V) is one of the subtests of the Working

Memory Index derived from the fourth edition of
Wechsler Adult Intelligence Scale. This task consists in
repeating in direct and reverse order the series of digits,
of increasing size, and distributed by items. Each item
corresponds to a different sequence length. The task ends
when the subject fails two trials on the same sequence.
The total score consists of the maximum number of
correctly repeated sequences. The score ranges from 0 to
14, in which higher scores are associated with better the
working memory ability.?” Another study reported a
Cronbach’s alpha of 0.84 for the Digit Span Subtest.*°].
Implementation of methods

45 people diagnosed with OCD were selected from
clinics of Maragheh in Iran. A DSM-5-based structured
Interview was used to examine comorbid disorders and
confirm OCD in the clinical group. After the interview,
the participants completed Y-BOCS and PIOS. In the
end, considering the assessment, participants were
categorized into different groups based on their dominant
obsession: symmetry (12), contamination (14), checking
(11), and religious (8). Also, the non-clinical sample
consists of 15 individuals selected by the convenience
sampling method. Data were analyzed using IBM SPSS
Statistics (Version 28). Statistical significance was based
on a nominal p-value <0.05.

Ethical Considerations

The questionnaires were collected without any personal
records included to respect the confidentiality of the
participants. Only the researcher has access to the data
collected through questionnaires and access by other
individuals has been denied so that confidentiality can be
maintained. The participants were free to leave the study
and withdraw from answering the questions whenever
they wished.

Results and Discussion

The findings obtained from the studied groups were
analyzed using descriptive statistics and multivariate
analysis of variance methods. Table 1 shows the
descriptive statistics for the research variables in the
clinical and healthy samples. Table 1 shows that 1)
checking obsessions group obtained the highest average
in prospective and retrospective memory; 2) compared
other groups, religious obsessions group had a poor
performance in planning; 3) compared other groups,
cleaning obsessions group had a poor performance in
response inhibition; 4) compared other groups, checking
obsessions group had a poor performance in working
memory and flexibility. Multivariate analysis of variance
(MANOVA) was run to compare the groups suffering
from symmetry obsessions, cleaning obsessions,
checking obsessions, religious obsessions, and healthy
individuals (Table 2). Before running MANOVA, the
assumption of normality of data distribution and
homogeneity of variances were examined. As can be
seen, there were significant differences between the two
groups in terms of prospective memory, retrospective
memory, the duration planning tasks, incongruent
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Table 1. The descriptive statistics.
Indicator symmetry cleaning checking religious healthy
Variable obsessions obsessions obsessions obsessions samples
Mean SD Mean SD Mean SD Mean SD Mean SD
Prospective memory 17.08 3.57 18.07  6.87 21.90 2.70 15.87 3.38 1620 3.36
Retrospective memory 18 2.98 17.85  6.01 19.09 254 17.50 4.27 13.73  3.05
Planning Time 00:55 00:23  01:10 00:39 01:14 00:29 00:46 00:15 00:48 00:15
Number of 1891 1039 2142 9.94 2190 10.17 2512 1372 15 5.60
movements
Additional 11.83 1034 1442 994 1490 10.17 1775 1372 8 5.60
movements
Response Congruent 00:57 00:10 01:10 00:22 01:06 00:23 01:00 00:19 01:08 00:16
inhibition  reaction time
Incongruent  01:14 00:18 01:36  00:28  01:39 00:28 01:31 00:33 01:14 00:16
reaction time
Interference  00:17  00:10 00:25 00:13 00:29 00:11 00:20  00:07 00:10 00:07
Number of 2.16 1.26 2.57 1.22 227 1.19 2.25 1.28 1.13 0.990
incongruent
errors
Working Digit span 5.83 1.26 4.85 2.03 4.27 1.95 7.25 2.12 6.33 1.79
memory forward
Digit span 4.58 0.996 3.64 0.744 3.54 1.29 5.50 1.77 5.13 1.55
backward
Flexibility _Time 08:15 00:43 08:05 01:09 07:27 01:16 08:26 00:41 07:40 01:09
Perseverative 31.58 2233 3629 19.68 3891 1721 3238 9.78 20.13  8.95
errors
The number 7041 21.86 66.14 9.57 62.18 1235 64.62 9.88 78.06  10.72
of  correct
responses
The number 48.66 17.73 5621 11.19 6581 1235 63.62 1026 4926 11.84
of errors

reaction time, interference, the number of incongruent
errors, digit span forward and backward, perseverative
errors, the number of correct responses, and the number
of errors in the Wisconsin test (p<0.05). To compare the
difference between the groups’ mean pairs, Fisher’s LSD
post hoc test was run. The results showed a significant
difference only between the healthy group and the group
with checking obsessions in the prospective memory.
There was a significant difference in retrospective
memory between the healthy group and all groups except
those suffering from religious obsessions. The group with
checking obsessions had higher scores in retrospective
memory (leading to more errors). There was a significant
difference between the healthy group with cleaning
obsessions and the group with checking obsessions in the
Hanoi tower duration. The differences in mean pairs in
the Hanoi tower duration scores between the healthy
group, the group with cleaning obsessions, and the group
with checking obsessions were significantly higher than
in the members of the group with checking obsessions.
There was also a significant difference between the
healthy group and the groups with cleaning and checking

obsessions in terms of incongruent reaction time. The
group with checking obsessions responded more slowly
than the other groups to incongruent stimuli (longer
reaction time). There was also a significant difference
between the healthy group with the groups with cleaning
obsessions and checking obsessions in terms of
interference. The differences in mean pairs in
interference scores between the healthy group, the group
with cleaning obsessions, and the group with checking
obsessions were significantly higher in the members of
the groups with checking obsessions. There was a
significant difference between the healthy group and all
groups in the number of incongruent errors. The mean
difference in the number of errors in the group with
cleaning obsessions was higher compared to other
groups. There was a significant difference between the
healthy group and the groups with checking obsessions
and cleaning obsessions in the forward digit span. The
difference of mean pairs in forward digit span scores was
higher in the checking group compared to other groups
(with lower digit span scores). There was a significant
difference between the healthy group and the groups with
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Table 2. Multivariate Analysis of Variance.
Variable Df F Sig n2
Prospective memory 2.74 0.038 0.174
Retrospective memory 3.38 0.016 0.207
Time 4 2.56 0.049 0.165
Number of movements 4 1.93 0.118 0.130
Additional movements 4 1.94 0.117 0.130
Congruent reaction time 4 0.998 0.417 0.071
Incongruent reaction time 4 2.87 0.032 0.181
Interference 4 6.064 0.000 0.318
Number of incongruent 4 3.24 0.019 0.200
errors
Digit span forward 4 3.19 0.020 0.197
Digit span backward 4 4.05 0.006 0.238
Time 4 1.31 0.276 0.092
Perseverative errors 4 2.87 0.031 0.181
The number of correct 4 2.75 0.037 0.175
responses
The number of errors 4 4.17 0.005 0.243

cleaning obsessions and checking obsessions in the
backward digit span. The difference between the mean
pairs in the backward digit span scores was higher in the
group with checking obsessions compared to other
groups (with lower backward digit span scores). There
was a significant difference between the healthy group,
the group with cleaning obsessions, and the group with
checking obsessions in terms of perseverative errors. The
mean difference in perseverative errors in the group with
checking obsessions was higher compared to other
groups (with more perseverative errors). There was a
significant difference between the healthy group and the
groups with cleaning obsessions, checking obsessions,
and religious obsessions in terms of the number of correct
responses. The mean difference in the total number of
correct responses by the group with checking obsessions
was higher compared to other groups (with a lower
number of correct responses). There was a significant
difference between the healthy group and the groups with
checking obsessions and religious obsessions in the total
number of errors. The difference of the mean pairs in the
total number of errors in the group with checking
obsessions was higher compared to other groups (with a
higher number of errors).

The purpose of this study was to compare retrospective
and prospective memory in people with OCD subtypes of

washing, checking, symmetry, and religious obsession.
The results showed significant impairment in the
retrospective memory of all subtypes of OCD except for
the religious subtype. Also, the impairment is greater in
the subtype of checking compared to the rest. These
results are consistent with the findings of Vafa et al [9].
Results indicated that individuals with checking
obsessions witnessed the most impairment in
retrospective memory. According to Rachman et al.
checking obsessions create a self-perpetuating
mechanism.’! Individuals with checking obsessions
display compulsive behaviors, such as checking if the
stove is turned off, to prevent harm by reducing the
possibility of harming themselves and others. With each
checking and rechecking, confidence in their
retrospective memory diminishes, resulting in increased
checking behaviors. It is the repetition of this vicious
circle that intensifies checking obsessions.*? Individuals
with checking obsessions also use less mental
visualization for storing information, and they are less
likely to differentiate actual behaviors from mental
visualizations. While in individuals with religious
obsessions who use more visualization and illustration in
storing information compared to other subtypes of OCD,
and understand the difference between these visualiz
(appropriate and on-time retrieval of information related
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to goals from episodic memory). As the difficulty of the
tasks increase (i.e. doing several ations and actual events,
increased confidence in retrospective memory is
observed.** Since confidence in retrospective memory
and recalling it depends on the clarity of information, less
mental visualization and confusing visualizations with
actual events in individuals with checking obsessions
leads to impairment of their retrospective memory. The
results of this study indicated that individuals with
checking obsessions had the most impairment in
response inhibition. It can be explained that the ability of
individuals in providing responses and remembering
previous information depends on their ability in ignoring
or inhibiting unrelated information, therefore, focusing
on the main task. This may be the reason for low scores
in retrospective memory of individuals with checking
and contamination obsessions: an inability to inhibit
unrelated information and decreased ability in shifting
their focus from the threatening factors to the task-related
stimuli. It can be stated that impairment in attentional
control is one of the common characteristics of both
checking and contamination obsessions, as these
individuals have problems in attentional control and
maintaining their focus in response inhibition. Results
revealed that individuals with checking obsessions and
contamination obsessions had lower scores in cognitive
flexibility. The relationship between cognitive flexibility
and impairment of retrospective memory can be
explained by how mental rumination, worries, and
countless obsessive thoughts of checking and
contamination subtypes of OCD can lead to cognitive
overload, occupied working memory, and therefore result
in an impaired function of working memory.>* The
correct function of cognitive flexibility (i.e. the ability to
keep information and shift focus between various
subjects based on environmental needs) mostly depends
on a functional working memory. Johann et al. also
showed working memory and cognitive flexibility are
positively correlated, so individuals with higher scores in
working memory had higher scores in cognitive
flexibility as well.¥ It can be concluded that in
individuals with checking and contamination subtypes of
OCD the impairment of working memory affects their
cognitive flexibility. With lower cognitive flexibility,
their ability in shifting attention and focus which is
essential to encode information also decreases, resulting
in difficulty focusing on tasks related to the present time.
But why are the obsessions and concerns in these two
OCD related to the filling of working memory and
defects in cognitive flexibility, while this relationship is
weaker in other subtypes? It can be explained that the
triggering of worries and obsessions related to checking
obsessions and contamination obsessions occurs in more
situations in daily life, and as a result, it can cause more
disturbances in working memory and cognitive
flexibility. It can be concluded that individuals with
checking and contamination OCD are stuck in a vicious
circle of an occupied working memory with ruminations,

worries, and related obsessions to these two disorders
leading to the impaired efficacy of their working
memory. The impairment of working memory also
impacts cognitive flexibility, causing it to lower.
Subsequently, this lowered level of cognitive flexibility
disturbs the ability of attention shift and correct
information encoding which is essential for recalling past
events. In conclusion, impairment in cognitive flexibility
can explain the impairment of retrospective memory in
these two disorders. Although individuals with symmetry
obsessions have weaker retrospective memory compared
to the group of normal individuals, no significant
difference was observed between the executive function
of these two groups: which can be explained by the nature
of symmetry obsession as these individuals pay attention
to the environmental physical characteristics, such as
color, number, order, etc., using superficial processing
method to code and store information. According to the
information processing level theory, remembering
information stored through more superficial and physical
characteristic-based data processing methods is harder
compared to those processed by semantic data
processing. Meanwhile, as individuals with symmetry
obsession always pay attention to the similar
characteristic of their environment (such as color,
number, order, etc.) large amounts of similar information
is stored in their memory, causing interference between
information and restoring them. Also, results revealed
that impairment of prospective memory was only
significant in individuals with checking obsession. These
findings are consistent with those of the papers.®1%13

As mentioned before, there are four stages that contribute
to the formation of prospective memory: formation of
intentions and objectives, storing and remembering the
encoded intentions, retrieving previous intentions and
objectives, and actively implementing the previous
objectives.® Based on the statistical findings, we can
interpret that most of the impairments of the prospective
memory in checking subtype of OCD are due to problems
in stage three of this process. In the third stage,
previously encoded intentions and objectives are
retrieved. Some executive functions, such as self-
monitoring, cognitive flexibility, and response inhibition,
have key roles in this stage.® The results of this study
showed that individuals with checking obsession have
higher levels of impairment in their cognitive flexibility
and response inhibition. The role of response inhibition
in the impairment of prospective memory can be
explained by how individuals with checking obsessions
have difficulty in suppressing unrelated information. The
reason behind this difficulty in suppressing information
is impairment in selective attention and extreme
involvement with obsessive thoughts of hurting oneself
and others. Since the ability to suppress unrelated
information is essential for successfully recovering
information, disruption of it leads to an increase in doubt
and worries concerning previous behaviors and also
disturbs future normal performances. Doubt causes
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compulsive checking behaviors and by each checking
confidence in memory progressively diminishes.!%-3
Cognitive flexibility assists prospective memory through
the selection of an appropriate strategy based on the
changes in the environment. Healthy individuals apply
either of two different cognitive strategies depending on
the difficulty of tasks: 1) proactive control (storing goals
in the memory and active monitoring of the
environment), and 2) reactive control (appropriate and
on-time retrieval of information related to goals from
episodic memory). As the difficulty of the tasks increase
(i.e. doing several activities in a As the difficulty of the
tasks increase (i.e. doing several activities in a day)
individuals tend to use proactive control more.’’
Moreover, as the time gap between encoded goals and
actualizing them stretches, individuals would become
more likely to use the reactive control.!? It seems that
individuals with checking subtype of OCD who have
lower levels of cognitive flexibility are not able to
flexibly apply either of these two strategies; causing
impairment in the correct retrieving of information
related to future-related intentions and eventually leading
to impairment of prospective memory. Results indicated
that no significant difference exists between the non-
clinical group and the group of obsessive individuals
regarding the accuracy of planning (number of moves
and excessive moves). Still, individuals with the
checking and contamination obsession performed the
Tower of Hanoi task significantly slower (longer time)
compared to the non-clinical group. It seems that the
impairment of working memory existing in these two
subtypes of OCD results in an increase of mental control
in the Tower of Honie task. Individuals necessarily need
to keep the planned sequences to start and perform
planned activities. Individuals with checking and
contamination obsession are incapable of keeping the
sequences of plans in their mind which forces them to re-
plan the next moves or insert more mental control in
future moves in the Tower of Honie task (was this move
right?), causing them to need more time to make their
next moves.>® On the other hand, Veale et al. observed
that slowness of planning in individuals with obsession is
because of their fear of making mistakes which is rooted
in the perfectionism characteristic. They are inclined to
doubt the accuracy of each movement and evaluate it
several times, which results in a loss of time.* Overall, it
can be said that in obsessive individuals, planning is
performed normally as a cognitive component that plays
arole in the first stage of prospective memory. The only
problem is that individuals with checking and
contamination obsessions need more time to plan which
might be rooted in the impairment of working memory or
fear of making mistakes. The role of working memory in
the impairment of retrospective and prospective memory
can be explained by Abramovitch’s excessive executive
load modal.* The overflow of thoughts related to being
threatened and hurt and importance to these thoughts
overloads the executive system in individuals with the

checking and contamination obsessions. This occupied
memory leads to impairment in monitoring information
in individuals with the checking and contamination
obsessions. This is consistent with preparatory
attentional and memory process. According to this
theory, the successful event-based PM requires
monitoring of intention in mind as well as in the
environment. It seems that cognitive overload disrupts
the efficacy monitoring of the future intentions and as a
result difficult to retrieve prior objectives.*® Overall, the
impairment of retrospective memory and executive
function can be different depending on subtype of the
OCD. Based on the findings, an impairment exists in the
retrospective memory of individuals with contamination,
checking, and symmetry obsessions. Impairment of
executive function indirectly by impacting the
impairment of other cognitive mechanisms diminishes
confidence in retrospective memory which leads to
compulsive behaviors in individuals with contamination
and checking obsessions. Thus, impairment in
retrospective memory and executive function could be an
important reason for the persistence of symptoms in
contamination and checking obsessions. As findings
indicated that indicated that impairment of retrospective
memory in individuals with symmetry obsessions has no
relationship with weakness in executive function, such as
response inhibition, flexibility, and working memory,
with executive functions in these individuals being
reported as normal; it seems that, as mentioned before,
the impairment of retrospective memory in this kind of
obsession might have a relationship with information
encoding. People with symmetry obsessions use
superficial information processing for storage and
encoding of information, which in turn leads to difficulty
recalling information from memory.

In sum, the findings of this study showed significant
impairments of prospective memory only in checking
subtype of OCD. This can be explained by the relatedness
of impairment in an interconnected set of executive
functions (such as working memory, response inhibition,
and cognitive flexibility) with impairment in prospective
memory performance. Efficacy reduction of prospective
memory results in an increase in doubt and uncertainty,
leading to intensified checking behaviors. Consequently,
an increase in checking behaviors diminishes confidence
in prospective memory and checking obsessions become
more severe by the continuation of this vicious circle.
Considering the role of prospective memory impairments
in the persistency of compulsive checking behaviors and
weakness of retrospective memory in the contamination
and checking subtypes of OCD, it seems that other than
the usual treatment methods, such as cognitive-
behavioral therapy and Acceptance and Commitment
Therapy (ACT), therapeutically techniques designed to
improve memory could be advantageous to these
individuals as well. One of the main limitations of this
study is the limited number of samples for the different
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subtypes of OCD, which could affect the generalization
of the findings in a negative way.

It is suggested to use larger samples in the future studies.
Another limitation of this study is excluding the severity
of OCD symptoms in different subtypes of OCD which
could impact on the function of memory.

We suggest that future studies also take into account the
impact of severity of symptoms on the function of
memory. Furthermore, more accurate tools, such as
FMRI, are suggested to analyze memory problems in
OCD.

Finally, considering the impairment of memory in
individuals with OCD and its role in the persistence of
their symptoms, we suggest the implementation of
treatments focusing on recovering retrospective and
prospective memory other than the usual psychological
and pharmacological treatments which reduce
compulsive behaviors. Besides, mobile applications
designed to improve executive functions and memory
can be used.
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MANOVA - Multivariate analysis of variance

OCD - obsessive-compulsive disorder
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SCWT - Stroop Color and Word Test
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Intelligence Scale

WCST - Wisconsin Card Sorting Test —
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Contributions of Authors

MTY: conceptualization, writing and editing of the
manuscript, statistical analysis, review and editing; MRS:
review and editing, conceptualization; SJ: methodology,
data collection, editing of the manuscript; TGH: writing
and editing of the manuscript; TH: review and editing.
All authors read and approved the final edited
manuscript.

Acknowledgments

The authors are grateful to the partecipants for their
kind cooperation.

Funding

The authors received no specific fundig for this work.

Conflict of Interest

The authors declare they have no financial, personal, or
other conflicts of interest.

Ethical Publication Statement

We confirm that we have read the Journal’s position on
issues involved in ethical publication and affirm that this
report is consistent with those guidelines.

Corresponding Author

Sacide Jabbari, Faculty of educational sciences and
psychology, Tabriz University, Tabriz, Iran.

ORCID iD: 0000-0003-3480-5408

E-mail: saeidejabbariS@gmail.com

E-mails and ORCID iD of co-authors

Mohammad Taghi Yazarloo: yazarloo.l7@gmail.com
ORCID iD: 0000-0003-4231-2152

Mehdi Reza Sarafraz: mehdis332@gmail.com
ORCID iD: 0000-0002-7276-9885

Taraneh Gholipour: taranehgholipour@gmail.com
ORCID iD: 0000-0001-9966-2247

Touraj Hashemi: tourajhashemi46@tabrizu.ac.ir
ORCID iD: 0000-0002-8353-6104

References

1. Stahnke B. A systematic review of misdiagnosis in
those with obsessive-compulsive disorder. J Affect
Disord, 2021 Sep 17.
Doi:10.1016/j.jadr.2021.100231

2. Shirzadi M, Jozanifard Y, Eskandari S, Farhang S,
Khazaie H. Corrigendum to "An epidemiological
survey of psychiatric disorders in Iran:
Kermanshah" [Asian J. Psychiatry, 43 (2019) 67-
69]. Asian J Psychiatr. 2020 Oct;53:102158. doi:
10.1016/j.ajp.2020.102158. Epub 2020 Jun 5.
Erratum for: Asian J Psychiatr. 2019 Jun;43:67-69.
PMID: 32512531.

3. American Psychiatric Association. Diagnostic and
statistical manual of mental disorders (DSM-5®).
American Psychiatric Pub. 2013.

4.  Shy S. Turning Points: Peer Support with a Strategy
to Help Those Affected by Obsessive Compulsive
Disorder (OCD). Balboa Press. 2021.

5. Mantz SC. Cognitive Appraisal and Family Factors
in Paediatric Obsessive-Compulsive Disorder .
(Thesis). University of Sydney. 2020.

6. Bernardes ET, Saraiva LC, e Souza MdM. Hoexter
MQ, Chacon P, Requena G, et al. Cognitive
performance in children and adolescents at high-
risk for obsessive-compulsive disorder. BMC
Psychiatry, 2020 July 20. Doi:10.1186/s12888-020-
02751-5

7. Persson S, Yates A, Kessler K, Harkin B. Modeling
a multidimensional model of memory performance
in obsessive-compulsive disorder: A multilevel
meta-analytic review. J Abnorm Psychol. 2021
May;130(4):346-364. doi: 10.1037/abn0000660.
PMID: 34180700.

8. Bhat NA, Sharma V, Kumar D. Prospective
memory in obsessive compulsive disorder.
Psychiatry Res. 2018 Mar;261:124-131. doi:
10.1016/j.psychres.2017.12.032. Epub 2017 Dec
16. PMID: 29294457.

9. Vafa S, Rahimi C, Mohammadi N. Assessment of
prospective, retrospective and short-term memory
in obsessive-compulsive disorder regarding the


mailto:saeidejabbari5@gmail.com
mailto:yazarloo.17@gmail.com
mailto:mehdis332@gmail.com
mailto:taranehgholipour@gmail.com
mailto:tourajhashemi46@tabrizu.ac.ir

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Retrospective and prospective memory in obsessive-compulsive disorder
Eur J Transl Myol 34 (1) 12221, 2024 doi: 10.4081/ejtm.2024.12221

severity of OC symptom. J Adv Pharm Educ. Res,
2018 Dec. 8(S2):64-70

Palmer LE, Durkin K, Rhodes SM. Checking
Behaviours, Prospective Memory and Executive
Functions. Behav Change. 2015;32(2):74-92.
doi:10.1017/bec.2015.1

Matos P, Albuquerque PB. From retrospective to
prospective memory research: a framework for
investigating the deactivation of intentions. Cogn
Process. 2021 Aug; 22(3):411-434. doi:
10.1007/s10339-021-01016-7. Epub 2021 Mar 10.
PMID: 33694121.

Cohen, AL, Hicks J. Prospective Memory:
Remembering to Remember, Remembering to
Forget. Springer Briefs in Psychology. 2017 Jan.
ISBN978-3-319-68989-0. doi:10.1007/978-3-319-
68990-6

Cuttler C, Taylor S. Did I Forget to Lock the Door?
The Link between Prospective Memory Failures
and Doubt in the Compulsion to Check. J Exp
Psychopathol. 2012;3(3):437-454.
doi:10.5127/jep.021811

Cuttler C, Graf P. Sub-clinical compulsive
checkers' prospective memory is impaired. J
Anxiety Disord. 2006 July 26; 21 (3), 338-352.
Doi:10.1016/j.janxdis.2006.06.001

Cuttler C, Sirois-Delisle V, Alcolado GM,
Radomsky AS, Taylor S. Diminished confidence in
prospective memory causes doubts and urges to
check. J Behav Ther Exp Psychiatry. 2013
Sep;44(3):329-34. doi:
10.1016/j.jbtep.2013.01.001. Epub 2013 Feb 4.
PMID: 23500815.

Crawford JR, Smith G, Maylor EA, Della Sala S,
Logie RH. The Prospective and Retrospective
Memory Questionnaire (PRMQ): Normative data
and latent structure in a large non-clinical sample.
Memory. 2003 May;11(3):261-75. doi:
10.1080/09658210244000027. PMID: 12908675.
Zare H, Alipur A, Mostafaie A. Standardization and
Validity Retrospective Memory - Prospective. Soc
Cogn, 2014 July; 3(1), 45-56.
https://dorl.net/dor/20.1001.1.23223782.1393.3.1.4
.0

Goodman WK, Price LH, Rasmussen SA, Mazure
C, Fleischmann RL, Hill CL, Heninger GR,

Charney DS. The Yale-Brown Obsessive
Compulsive Scale. 1. Development, use, and
reliability.  Arch  Gen  Psychiatry. 1989
Nov;46(11):1006-11. doi:

10.1001/archpsyc.1989.01810110048007. PMID:
2684084.

Castro-Rodrigues P, Camacho M, Almeida S,
Marinho M, Soares C, Barahona-Corréa JB,
Oliveira-Maia AJ. Criterion Validity of the Yale-
Brown Obsessive-Compulsive Scale Second
Edition for Diagnosis of Obsessive-Compulsive
Disorder in Adults. Front Psychiatry. 2018 Sep

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

11;9:431. doi: 10.3389/fpsyt.2018.00431. PMID:
30254588; PMCID: PMC6141833.

Foa EB, Huppert JD, Leiberg S, Langner R, Kichic
R, Hajcak G, Salkovskis PM. The Obsessive-
Compulsive Inventory: development and validation
of a short version. Psychol Assess. 2002
Dec;14(4):485-96. PMID: 12501574.

Mohammadi M, Ahmadi S M, Naji Mydani F, Jafari
M, Reisi S. Psychometric Properties of the Persian
Version of the Dimensional Obsessive-Compulsive
Scale in A Non-clinical Population. Pract. Clin.
Psychol, 2021 April;, 9 (3) :165-178.
http://jpcp.uswr.ac.ir/article-1-737-en.html
Abramowitz JS, Huppert JD, Cohen AB, Tolin DF,
Cahill SP. Religious obsessions and compulsions in
a non-clinical sample: the Penn Inventory of
Scrupulosity (PIOS). Behav Res Ther. 2002
Jul;40(7):825-38. doi: 10.1016/s0005-
7967(01)00070-5. PMID: 12074376.

Moore EL, Abramowitz JS. The cognitive
mediation of thought-control strategies. Behav Res
Ther. 2007 Aug;45(8):1949-55. doi:
10.1016/j.brat.2006.09. 013. Epub 2006 Nov 7.
PMID: 17087915.

Nelson EA, Abramowitz JS, Whiteside SP, Deacon
BJ. Scrupulosity in patients with obsessive-
compulsive disorder: relationship to clinical and
cognitive  phenomena. J Anxiety Disord.
2006;20(8):1071-86. doi:
10.1016/j.janxdis.2006.02.001. Epub 2006 Mar 9.
PMID: 16524696.

Barrera-Valencia M, Calderon-Delgado L, Aguirre-
Acevedo D. Alterations in cognitive functioning in
a sample of children and adolescents with post-
traumatic stress disorder derived from the armed
conflict in Colombia. CES Psychology Journal,
2017; 10(2), 50-65. D0i:10.21615/cesp.10.2.4
Kopp B, Lange F, Steinke A. The Reliability of the
Wisconsin Card Sorting Test in Clinical Practice.
Assessment. 2021  Jan;28(1):248-263.  doi:
10.1177/1073191119866257. Epub 2019 Aug 2.
PMID: 31375035; PMCID: PMC7780274.

Davis  AS. Handbook  of  pediatric
neuropsychology. New York: Springer. 2011.
Husseini Z, Hatami J, Nosrati F. Developmental
analysis of problem-solving in elementary school
students using the tower of Hanoi. J Sch Psychol,
2019 Dec; 8(3), 56-73. doi: 10.22098/jsp.2019.841
Chong J. Does Chronic Methamphetamine Use
Result in a Consistent Profile of Cognitive Deficits?
Pacific University, 2009; 3:7-24.

Lazarevic L, Knezevic G, Mitic M, Djuric Jocic D.
Psychometric properties of the Serbian version of
the Wechsler Adult Intelligence Scale-Fourth
Edition (WAIS-IV). Psihologija, 2018 Jan; 51 (00):
1-1. doi: 10.2298/PS1171001001L



31.

32.

33.

34.

35.

36.

37.

Retrospective and prospective memory in obsessive-compulsive disorder
Eur J Transl Myol 34 (1) 12221, 2024 doi: 10.4081/ejtm.2024.12221

Rachman SJ. Hodgson RIJ. Obsession and
compulsions. Englewood cliffs, NJ: Prentic- Hall.
Doi: 10.1016/0005-7967(88)90116-7

Tolin DF, Abramowitz JS, Brigidi BD, Amir N,
Street GP, Foa EB. Memory and memory
confidence in obsessive-compulsive disorder.
Behav Res Ther. 2001 Aug;39(8):913-27. doi:
10.1016/s0005-7967(00)00064-4. PMID:
11480832.

Steinberg KM, Schneider VA, Graves-Lindsay TA,
Fulton RS, Agarwala R, Huddleston J, Shiryev SA,
Morgulis A, Surti U, Warren WC, Church DM,
Eichler EE, Wilson RK. Single haplotype assembly
of the human genome from a hydatidiform mole.
Genome Res. 2014 Dec;24(12):2066-76. doi:
10.1101/gr.180893.114. Epub 2014 Nov 4. PMID:
25373144; PMCID: PM(C4248323.

Abramovitch A, Cooperman A. The cognitive
neuropsychology of obsessivecompulsive disorder:
A critical review. J Obsessive Compuls Relat
Disord, 2015 Feb. 5; 24 -36. Doi:
10.1016/j.jocrd.2015.01.002

Johann V, Konen T, Karbach J. The unique
contribution of working memory, inhibition,
cognitive flexibility, and intelligence to reading
comprehension and reading speed. Child
Neuropsychol, 2020 Aug 5; 26(3), 324-344.
Doi:10.1080/09297049.2019.1649381
Abramovitch A, Dar R, Schweiger A, Hermesh H.
Neuropsychological —impairments and their
association with obsessive-compulsive symptom
severity in obsessive-compulsive disorder. Arch
Clin Neuropsychol. 2011 Jun;26(4):364-76. doi:
10.1093/arclin/acr022. Epub 2011 Apr 14. PMID:
21498424,

Koslov SR, Mukerji A, Hedgpeth KR, Lewis-
Peacock JA. Cognitive Flexibility Improves

-10-

38.

39.

40.

Memory for Delayed Intentions. eNeuro. 2019 Nov
7;6(6):ENEURO.0250-19.2019.  doi:  10.1523/
ENEURO.0250-19.2019.  PMID: 31601634
PMCID: PMC6838690.

Martoni RM, de Filippis R, Cammino S, Giuliani
M, Risso G, Cavallini MC, Bellodi L. Planning
functioning and impulsiveness in obsessive-
compulsive disorder. Eur Arch Psychiatry Clin
Neurosci. 2018  Aug;268(5):471-481.  doi:
10.1007/s00406-017-0803-0. Epub 2017 May 2.
PMID: 28466133.

Veale DM, Sahakian BJ, Owen AM, Marks IM.
Specific cognitive deficits in tests sensitive to
frontal lobe dysfunction in obsessive-compulsive
disorder. Psychol Med. 1996 Nov;26(6):1261-9.
doi: 10.1017/s0033291700035984. PMID:
8931172.

Palit A, Roy PK, Saha PK. Role of Prospective
Memory in Obsessive Compulsive Disorder. Indian
J Psychol Med. 2022 Nov;44(6):586-591. doi:
10.1177/02537176221100846. Epub 2022 Jun 26.
PMID: 36339701; PMCID: PMC9615457.

Disclaimer

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the
editors and the reviewers. Any product that may be
evaluated in this article or claim that may be made by its
manufacturer is not guaranteed or endorsed by the
publisher.

Submission: December 22, 2023
Revision received: January 01, 2024
Accepted for publication: January 01, 2024



	Results and Discussion

