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Ab s tract
Introduction: This study aims to compare the cognitive performance of patients with Multiple Sclerosis
(MS) in the field of autobiographical, prospective and working memory compared to normal people.
Methods: In a causal-comparative study using convenience sampling 200 patients with MS (100 were
affected less and 100 were affected more than 2 years( and 100 healthy individuals were matched
regarding their age, sex, education level and economic conditions. Research tools included
Autobiographical Memory Interviews (AMI), Autobiographical Memory Test (AMT), questionnaire of
Prospective Oriented Memory (POM) and the information processing index. The obtained data were
analyzed using MANOVA and Bonferroni post hoc test.
Results: The results showed that in all three areas of working, autobiographical and prospective
memory there is a significant difference between MS patients (groups affected more and less than 2
years) and the normal group. This reflects the poor performance of MS patients in the three working,
autobiographical and prospective memory compared to the normal group.
Conclusion: According to the findings, it seems that the MS disease can damage cognitive
performance. Providing cognitive rehabilitation exercises in order to improve cognitive performance
and processing speed in these patients is debatable.
Keywords: Multiple Sclerosis, Autobiographical Memory, Working Memory, Prospective Memory

Introduction
Multiple Paralysis or multiple sclerosis, also known by the acronym MS, is a chronic disease
of the central nervous system, which is a common disease that cuts off the transmission of
information from the brain to the nervous system and occurs in parts of the brain, spinal cord,
or both of them [1, 2]. It is estimated that approximately two million people worldwide are
living with multiple sclerosis [1, 3]. The onset of this disease is usually between 20 to 50 years
of age and occurs twice as much in women compared to men [3, 4]. Although the exact cause
of the disease is not yet known but the mediating role of the immune system is mentioned
as the cause of the disease [3, 5]. The MS disease has been mentioned to have physical
consequences, damages in the brain function, and mental health problems [6, 7]. Over the
past few years, many studies have shown that psychological disorders and chronic physical
diseases are interrelated to each other [8]. This is why MS patients show a wide range of
psychological and neurological symptoms such as numbness, motor weakness, impaired
vision, lack of motor coordination, dizziness, fatigue, depression and impaired cognitive
performance [1, 3, 4]. Although MS affects different parts of the central nervous system, but
specifically
one
of
the
problems
that
these
patients
are
involved
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with is the harm in cognitive performance, such as
attention and memory that will affect their daily functions
[9, 10]. Researches show that the most common clinical
signs of cognitive impairment in MS is the cognitive
disorder. The prevalence rate among these patients has
been reported to be 40 to 65% [11, 12]. MS patients
complain about cognitive problems, such as performing
simultaneous tasks, complex attention, organizing daily
activities on a daily basis, rapid processing of complex
information, executive functioning and memory [11].
Most of the cognitive impairment is in the memory. This
harm occurs in the main cortical part which is associated
with reduced information processing speed and defects in
the working and episodic memory [11-13]. In fact, in these
patients, problems are observed in short-term, long term,
autobiographical, prospective and working memory [13,
14]. Mueller and colleagues showed that patient’s
autobiographical memory gets badly damaged [13].
Autobiographical memory damage causes difficulty in
making decisions and interactions and the quality of life
of MS patients and even patients encounter problems in
their social relations with others [15]. Part of this memory
is affected more than the other parts, such as episodic
memory which gets damaged more than semantic
memory in patients [13]. Another section of memory that
can be damaged in these patients is the prospective
memory [16]. Prospective memory is the aspect of
memory which refers to recall or remembrance in doing
an action that is planned for the future. This section of
memory plays an important role in our social and
professional lives and daily activities [17]. Research shows
that one-fifth of MS patients have problems with
prospective memory and activities of daily living [18],
since this part of the memory is associated with social
activities such as occupation [19], independence in life
[20] and social relations. As a result, people with MS have
problems in their daily activities. Moreover, another
aspect of that memory which gets impaired in patients
with MS is the working memory [21]. This is while reduced
information processing speed and memory impairment is
observed in most patients [22-24]. The working memory
is a part of the human memory system which gets help
from cognition in order to hold information temporarily
in an active state, so that they can do other operations. It
also provides a work area for mental arithmetic, and it acts
as a waypoint for long-term memory [25]. Working
memory impairment in MS patients decreases speed
information processing, attention and learning [23, 26].
Due to the fact that people are in need of attention in
order to learn from their environment, and attention is
regarded as the basic element of learning, with
impairment in working memory in MS patients, the rate of
psychomotor part in patients, gets reduced [27].
Therefore due to reduction of learning ability in MS
patients, their self-esteem and self-efficacy are reduced
and symptoms of depression become more pronounced.
Given the presented material, what doubles the
importance of paying attention to MS patients, especially
in our country is the growing prevalence of the disease in
recent years, which women between 20 and 40 years
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make up the majority of it. This age is the peak point of
their physical activity, mental health and job. So, since the
extent of cognitive impairment among MS patients is
high, paying attention to the cognitive component of
these patients is essential for the design of appropriate
rehabilitation interventions and based on local culture
which can lead to greater compatibility of them with
physical and mental conditions. So given the fact that little
research has been done, in the field of dimensions of
cognitive impairment in MS patients, in Iran, it is essential
to further address this issue. The purpose of the current
study was to evaluate cognitive performance in MS
patients in autobiographical, prospective and the working
memory compared to normal individuals.

Method
The present study is considered a part of a fundamental
research in terms of its purpose and a descriptive study
(causal-comparative) in terms of its data collection
method. The study sample included all patients which are
a member of the MS Society of Iran in 2013, in Tehran city.
After examining the records of these patients, they were
invited by appointment to the MS Society and they were
given adequate explanations about the research project.
They were examined, in terms of agreement. After the
necessary studies, all the three groups which consisted of
100 patients with MS groups with a history of less than
two years of disease, 100 patients with a history of more
than two years of disease and 100 normal subjects were
selected. They were then matched in terms of age, sex and
education level and had the same social and economic
conditions. The age range of people who were selected
was 22-53 and the average age was 37.96 years, with
standard deviation of (SD=9.12).
Autobiographical memory interview: This test is
appropriate for the age range of above 18 years and it is
administered in the form of a structured interview which
consists of two parts[28]. The first part considering the
semantic autobiographical memory is paid to evaluation
of recalling past events in people's personal lives. In this
section, subjects are required to recall the past life facts of
childhood, early adulthood and events of recent times.
The second part is recalling episodic autobiographical
memory, the same three time periods. This test is simple
and has quite rapid executive ability, and is interesting
and amusing for the patients. AMI offers an assessment of
the remote personal memory. Subject’s performance in
this test can be compared to the tasks related to the
remote common memory which assesses common events
knowledge. The test identified damage or subject’s
remote memory health, which includes patterns of any
impairment and its time slope [29].

The Prospective and retrospective memory
questionnaire (PRMQ): For the assessment of memory

related to future, prospective and retrospective memory
assessment test which was set by Smith, were used[30]. In
this questionnaire, scales about prospective memory
associated with environmental or internal clues are
considered and subjects responding to them provide
useful information about self-prospective memory ability.
The questionnaire includes 8 subscales, which are short2
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term prospective memory, long-term, short-term
retrospective memory, and long term, respectively. Each
of them has been studied, according to the type of
environmental or internal reminder clue [31].
Autobiographical memory test: One task is related to
episodic memory in which the subjects in response to cue
words, emotionally charged words, looks into the
production of specific episodic autobiographical memory.
This test has been designed and developed by Williams
and Broadbent [32]. This method includes providing an
indication of different emotionally charged words. The
participants were asked to response to each word, with
the memory which is recalled due to response [33]. Intraclass correlation (raters’ agreement) scoring for specific
memories varied among 0.87 to 0.96. In a study which was
conducted by Moradi and colleagues on the Iranian
population, the Kappa coefficient agreement between the
raters was believed to be 82.0 [34].
Working memory test: Information processing index
test was used, for the assessment of working memory.
This test is used to measure the visual working memory.
This test is done by the computer. Trains with different
color wagons enter the station from the left side. The
trains are invisible for a moment and then exits from the
right side while the color of some wagons change. After
the entrance of the train at the station and the
disappearance of it, the subjects had to remember the
colors of the wagon, in its correct order. In this task, both

Scale

Results
In Table 1, by using the descriptive statistics index, the
three groups subject’s performance are shown in
autobiographical memory, prospective memory and
working memory.
As Table 1 shows, the mean scores show differences in
terms of their appearance. In order to evaluate significant
differences in the subjects’ mean scores in the three
groups of autobiographical, prospective and working
memory, multivariate analysis of variance was used.
Preliminary assumption testing was conducted to check
for normality, linearity, homogeneity of variance
covariance matrices, and multicollinearity, with no serious
violations noted In order to understanding which of these
groups have a significant difference in terms of these
variables, the Bonferroni post hoc test was used.
The results in Table 2 indicate that there is a significant
difference in all the subscales and the total score of
autobiographical memory interview, autobiographical
memory test, prospective memory and working memory
between the groups. In order to determine the detail
differences and comparison of groups in pairs, the
Bonferroni post hoc test was used.

Table 1. Mean and standard deviation of autobiographical memory, prospective memory and working memory
Less than 2 years
More than 2 years
Normal group
Variable
M
SD
M
SD
M
SD

Autobiographical Memory Interview

Autobiographical Memory Test
Prospective memory
Working memory

Scale

Autobiographical Memory
Interview

Autobiographical Memory Test
Prospective memory
Working memory

Childhood semantic
Adulthood semantic
Recent semantic
Childhood episodic
Adulthood episodic
Recent episodic
Total score
positive
negative
Total score
Total score
Response time
Total score

3.82
2.23
2.24
3.37
3.62
3.76
18.83
2.37
2.56
4.84
24.28
297.08
34.16

1.16
.45
.81
1.05
.86
.84
6.87
.86
1.23
1.51
6.63
48.53
7.46

2.54
1.96
2.18
2.46
2.74
3.29
14.86
1.67
1.89
3.48
38.65
406.36
42.45

Table 2. Results of multivariate analysis between three groups
Dependent Variable
F
DF
Childhood semantic
Adulthood semantic
Recent semantic
Childhood episodic
Adulthood episodic
Recent episodic
positive
negative
Total score
Total score
Response time
Total score

The results of this test in autobiographical memory part
indicated that the mean of the control group in all
3

accumulation and data processing is needed. The quantity
of processing and amount of needed information for
retention increases due to the train’s length [35].

14.27
16.95
10.67
13.80
22.52
105.58
42.31
23.24
52.11
51.31
26.14
57.55

2
2
2
2
2
2
2
2
2
2
2
2

.76
.35
.67
.93
1.08
1.16
5.71
.49
.52
1.72
8.57
59.52
8.13

3.98
2.72
2.83
4.75
5.62
5.47
24.56
3.37
3.38
6.69
21.56
287.07
27.84

sig

Partial Eta

0.01
0.01
0.05
0.05
0.001
0.001
0.001
0.01
0.001
0.001
0.001
0.001

.09
.11
.07
.09
.13
.42
.22
.14
.26
.24
.16
.28

1.21
.56
.49
1.24
1.98
1.69
7.86
1.03
1.07
2.41
5.94
43.18
11.28

subscales is significantly (P<0.01) higher than those who
are affected more than two years. The mean group of
Int J Behav Sci Vol.10, No.1, Spring 2016
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patients affected less than 2 years, except the adulthood
semantic and recent subscales are higher than the group
affected more than 2 years. The autobiographical memory
test part, the comparison of paired groups indicated that
the mean of the normal group in all subscales of
autobiographical memory test is significantly (P<0.01)
higher than the other two groups. Moreover, the mean
group of patients who are affected with MS less than two
years, in all the subscales of the autobiographical test is
significantly (P<0.01) higher than the group that is
affected more than two years. The mean of patients
affected less than 2 years in the subscales of self- longterm prospective, environmental long-term-prospective,
self- short-term prospective and total test scores is
significantly higher than the normal group. Moreover, in
the working memory of the Bonferroni test for the
comparison of the paired groups indicated that the mean
groups of patients affected more than 2 years is lower
than the other two groups. The mean group of patients
affected less than two years is higher than the normal
group. In terms of the response time, both groups of
healthy and patients affected less than two years are
significantly (P<0.01) lower than the group affected more
than 2 years. However, a significant difference (P>0.05)
was not seen between the normal group and those
affected less than 2 years.

Discussion
MS with debilitating, chronic and unpredictable features
creates many challenges in the patients’ life. The current
study was carried out with the aim of comparing cognitive
performance of patients with MS in autobiographical,
prospective and working memory with the normal group.
As the findings indicated, people with MS encounter
problems in their cognitive performance, compared to
healthy individuals. The results of the researches on
autobiographical memory area, indicated that there is a
significant difference between the 3 groups of patients,
the newly diagnosed with multiple sclerosis, chronic MS
patients and the control group,
in a two-part
autobiographical memory interview and the total score of
the autobiographical memory test scores. These results
are in consistent with the findings of the other studies
which indicated that the cognitive performance of MS
patients has shown impairment in the autobiographical
memory [13, 14, 36, 37]. To explain these findings, we can
say that people with multiple sclerosis that use drugs and
have physical disabilities, show higher rates of depression.
This can affect the retrieval of their past memories and it
can also cause impairment in their autobiographical
memory. On the other hand, we can say that given the fact
that the autobiographical memory plays an important role
in the self-endorsement of an individual, the inability to
retrieve memories, causes feelings of failure and
frustration and decreases the self-efficacy of these
patients, As a result, more cognitive performance of these
patients gets damaged. Thus, the inability to retrieve
autobiographical memories gets higher. Although there is
no consensus among experts regarding the main damage
in MS patient’s memory, but according to multiple studies
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probably the retrieval process gets more affected by
multiple sclerosis than the encoding and consolidation
process [14]. Research has shown that autobiographical
memory is more vulnerable than the other parts of 1
remote memory parts, compared to brain injury. Given
that areas of brain responsible for autobiographical
memory are precisely the areas that suffer from multiple
sclerosis, therefore, it can be predicted that after a while,
the autobiographical memory of MS patients gets
damaged. A witness to this case is when someone is
affected by the MS disease; a person can experience
difficulties
in
their
social
situations
(where
autobiographical memory function is felt). In addition, in
clinical practice, many MS patients have difficulty in
recalling their own personal experiences, accurately [14].
As it was mentioned before, one of the most important in
MS patients is the process of retrieving information from
long term memory.
Since the information retrieving process is an essential
part of the autobiographical memory, autobiographical
memory impairment in MS patients is explainable. On the
other hand, since the researchers [38] have emphasized
on the main role of the prefrontal part in retrieving
information and since the prefrontal part of MS patients
causes lesions, having problem in retrieving information
and damage in autobiographical memory is an expectable
consequence. These finding are in consistent with the
research findings which indicated that patients with MS
have deficiency in their prospective memory [16, 39].
These results are explainable in this sense that MS patients
have a reduction in the quality of retrieving information,
because of the impact of disabilities due to disease, lack
of adequate support from the family and not having
enough concentration. They lose their prospective
performance ability, to a large extent. The findings also
indicated that in working memory index, there is
significant difference between the three groups, so the
mean of the patient’s groups more than 2 years were
more than the two other groups and the mean of newly
affected groups were more than the normal group. These
findings are in line with the carried out researches in this
context that MS patients and healthy individuals differ in
working memory index [21, 40]. In fact, the working
memory is the result of the ability to control attention and
keep focus on a specific mental activity. These findings
can be explained in the sense that considering the fact
that attention is the important and infrastructure
elements of learning and the environment in which
people live, is a complex environment that requires
attention to multiple parts of the environment. Since the
patient’s attention in doing daily activities is solely
focused on the primary stimulant, and they are not able
to focus on several parts of the stimuli, therefore, the
damage in visual memory, decreases learning efficiency in
patients with MS.

Conclusion
The results showed that there is a significant difference
between MS patients (groups affected less and more than
2 years) and healthy people, in all three areas of working,
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autobiographical and prospective memory. This reflects
the poor performance of MS patients in all the three
working, autobiographical and prospective memory
compared to the normal group. According to the findings,
it seems that the MS disease can damage cognitive
performance. Providing cognitive rehabilitation exercises
in order to improve cognitive performance and
processing speed in these patients is debatable.
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