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Abstract 
The existence of cognitive deficits in Multiple Sclerosis (MS) can be supported by clinical observation and assessment or 
large-scale research studies. The fact that part of the MS patient population does demonstrate some type of cognitive 
impairment may be unequivocal, although a crucial question remains: Is this impairment in the context of a progressive 
decline? The literature provides inconclusive evidence. Nevertheless, the notion of “MS dementia” seems to be gaining pop-
ularity during the last decade. In this short review, we present the findings of the main longitudinal studies on cognitive 
course of MS patients in an attempt to reveal the vulnerabilities of that particular view. Overall, we corroborate the idea 
that MS does not inevitably result in cognitive decline with advancing age, and further argue that researchers and clinicians 
should take the emerging trend of “MS Dementia”with a grain of salt.
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specific cognitive domains) in most longitudinal studies of cog-
nition in MS. Additionally, such findings are often contradicto-
ry, and therefore a definitive conclusion about which cognitive 
domains tend to decline over time cannot yet be drawn. The 
interpretation of such studies is further complicated, by the as-
yet obscure effect of MS-related clinical factors on cognition. 
For example, physical disability, as measured by the Expand-
ed Disability Status Scale (EDSS) appears to be associated with 
the severity of cognitive deficits in some studies [2,17,19,30]. In 
contrast, other studies show that only EDSS scores indicating 
severe disability (>4,5), are actually correlated with cognitive 
variables [3, 31,32]. As far as duration of illness is concerned, 
a recent cross-sectional study [2] showed that most patients 
started experiencing cognitive difficulties from the fifth year 
post onset. The subtype of MS has also been shown to affect 
cognition. In particular, patients with secondary progressive 
MS (SPMS) have significantly worse cognitive performance 
than patients with relapsing-remitting MS (RRMS) or primary 
progressive MS (PPMS), even when controlling for physical dis-
ability [33,29]. In the following section, we provide a brief, criti-
cal presentation of longitudinal studies that focus on cognitive 
course of different MS subtypes.

Longitudinal studies focusing on different MS 
subtypes

Most longitudinal studies on RRMS patients have relatively 
short time intervals (≤5 years) between initial and final assess-
ment [e.g. 11, 16-18,20,24,25,28,31-34], while only few have 
longer time intervals between two assessments (7 to 20 years) 
[2,3,19,21,22, 27]. The results from these studies are inconclu-
sive: Many of them demonstrate cognitive deterioration in pro-
cessing speed [3,19,28,29], some in visual learning and mem-
ory [19,22,28,35], and others in verbal learning and memory 
[19-21]. Almost all of the aforementioned studies indicate se-
lective decline, i.e. deterioration in specific cognitive domains. 
It is also noteworthy that that four of them did not show any 
significant cognitive deterioration over time [16,24,34,36].

Overall, only three of the above studies have fairly long time 
periods between the initial assessment and follow up (from 10 
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The cognitive deficits in MS, and their progression 
over time 

Multiple Sclerosis (MS) is a chronic, immune-mediated 
neurological disease of the central nervous system, which 
typically causes damage to myelin sheaths and secondary 
axonal loss. In time, accumulating widespread lesions in the 
central nervous system may cause problems associated with 
motor control and sensation, as well as fatigue, depression, 
and cognitive deficits. [1]. The reported prevalence of cognitive 
deficits in MS patients ranges from 20 to 65% [2]. This rather 
wide range could be attributed to several methodological 
factors, since most relevant studies differ in terms of the 
definition of cognitive impairment, the inclusion criteria, 
and the neuropsychological tests used. This limitation 
notwithstanding, one can clearly see a trend emerging from 
these studies: information processing speed [3-5], complex 
attention [6,7], and long-term memory [8-10] seem to be the 
cognitive functions most affected in MS. 

Regarding the cognitive course of MS, it has been argued that 
progression of the disease parallels a continuously deteriorat-
ing cognitive status, characterized as “subcortical dementia” 
[10],or “white matter dementia” [11]. However, the term “de-
mentia” implies that the nature of the observed deficits is pro-
gressive, therefore suggesting a decline rather than an isolated 
impairment in specific cognitive domains. Mahler and Benson 
[12] (cited in Rao, 1990, pp. 95-96), in their attempt to resolve 
this issue, proposed that the term cognitive dysfunction might 
be used when deficits involve only one or two areas; more ex-
tensive dysfunction deserving the term dementia It should be 
noted, however, that the aforementioned definition, does not 
take into account one of the most crucial criteria for dementia, 
namely every-day living functionality. Benedict& Bobholz [13], 
in a study investigating this topic, indicated that only 22% of 
their sample truly met the criteria for dementia, according to 
DSM (American Psychiatric Association,V ) [14] or ICD10 [15]. 
Moreover, a detailed examination of longitudinal studies focus-
ing on the cognitive course of MS patients, reveals that cogni-
tive deterioration, far from being the norm, is usually restricted 
to specific domains [3,11,16-29].More specifically, deterioration 
is shown in only a small proportion (and is usually restricted to 
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years. Furthermore, the proportion of the moderately impaired 
patients did not show significant increase, from onset to final 
assessment (4%). In sum, it seems that the number of patients 
who initially demonstrate cognitive deficits does not increase 
at a constant rate over time.

In the two longitudinal studies on PPMS patients [23,26], the 
time intervals are very short (two and three years respectively). 
Camp et al.[23] failed to find generalized cognitive decline. In 
particular, they found that, of the 73 patients that completed 
the Brief Repeatable Battery of Neuopsychological tests , 52 
were intact at baseline (mean disease duration at baseline was 
10, 4 years), and only 4 of them became impaired (using the 
definition of at least 3 tests scores below 1,5 SD). Patients who 
were mildly impaired at baseline (n=6) scored within normal 
range at follow-up, while 15 patients who were moderately to 
severely impaired at baseline remained stable. In this study, dif-
ferent versions of the neuropsychological battery were used, 
in order to avoid learning effects. Denney et al. [26] found that 
decline was restricted to processing speed, regardless of the 
initial cognitive status of the patients. It must be noted that the 
sample in this study was quite small, consisting of only 24 pa-
tients. A somewhat unexpected finding was that verbal mem-
ory showed significant improvement at follow up assessment 
for the whole sample. Due to the small time interval between 
the two assessments, this improvement could be attributed to 
learning effects, since, in contrast to the processing speed task, 
the verbal memory task is sensitive to learning effects. Finally, 
there is one study by Kujala et al.[18], which included a sample 
of mixed MS subtypes (relapsing-remitting and progressive) 
and implemented a quite short interval between assessments 
(3 years). The authors argue that 50% of the patients (22 out of 
45) showed cognitive impairment already at baseline. This spe-
cific subgroup showed significant deterioration after 3 years, 
in verbal learning and memory, visuomotor performance, and 
processing speed. The rest of the patients remained cognitively 
intact at follow-up. In summary, the above short review does 
not support the notion of a definite, progressive, and wide-
spread cognitive decline over time in MS. 

to 20 years) [19, 27,29], thus providing more robust findings. 
Two of them (10 and 18 years follow up, respectively), have 
partly converging results: Schwid et al.[27] found mild dete-
rioration only in processing speed, and a small increase (5%) 
in the proportion of cognitively impaired patients over time. 
Strober et al. [29] found, in addition to a mild deterioration in 
processing speed, deteriorations in simple and complex audi-
tory attention span, visual construction and episodic memory. 
In this study, the proportional increase in cognitively impaired 
patients over time was higher (18%). Interestingly, Schwid and 
colleagues [27] noted that patients with better baseline perfor-
mance demonstrated greatest decline over time than patients 
cognitively impaired at baseline, while Strober et al. [29] sug-
gested the same schema only for the SDMT test. Amato and 
colleagues [19] found significant decline in almost all cogni-
tive domains between baseline and follow-up assessment (ten 
years interval). At baseline, the patient group showed impaired 
mean performance on verbal memory and abstract reasoning. 
Four years later, working memory difficulties emerged, and, af-
ter an additional period of 6 years, short term verbal and spa-
tial memory impairments were evident. Furthermore, of the 
initially 37 cognitively unimpaired patients, only 20 remained 
as such, while the proportion of patients who became cogni-
tively impaired at follow up, rose up to 56% (from 26%, at initial 
assessment). Nevertheless, there are some issues concerning 
this study, which should be addressed. Firstly, disease duration 
at baseline assessment was very short (mean: 1.5 years). Short 
disease duration at baseline assessment indicates that most 
patients may not yet have demonstrated cognitive dysfunc-
tion. As previously noted [2], cognitive decline is usually most 
clearly demonstrated beyond the fifth year of disease duration. 
. Furthermore, a more detailed examination of the cognitive 
grouping utilized, reveals an interesting observation. The pro-
portion of mildly cognitive impaired patients is 8% at the 1st 
assessment, becomes 33% at 1st follow-up, and remains stable 
(34%) at the 2nd follow-up. The proportion of moderately cog-
nitively impaired patients shows small fluctuations over time 
(18% , 16%, and 22% at first, second and third assessment re-
spectively). The above percentages indicate that the number of 
mildly cognitive impaired patients may have increased 4 years 
post onset, however remained stable during the following 6 
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characterization of a patient as cognitively impaired, and may 
also use different psychometric tools for assessment. Finally, 
one should take into consideration possible differences stem-
ming from the type of MS. For example, the prevalence of cog-
nitive deficits is shown to be higher in secondary progressive 
MS subtype [30,33]. In addition, the course of the disease may 
manifest as a continuum with overlaps between types with ad-
vancing age (e.g. RRMS evolving into SPMS).      

Conclusion

Cognitive course in MS is a rather complicated phenomenon, 
influenced by several factors, such as disability status, disease 
duration, MS subtype, type of assessment, time interval be-
tween assessments, manifestation of depression, and fatigue, 
among many others. Some of these factors are difficult to be 
controlled, in order to acquire clear and comprehensive results. 
Contradictory findings reported in the literature make clear 
that additional longitudinal studies are needed in order to elu-
cidate the issue at hand. Thus far, there is no robust evidence 
allowing us to corroborate the idea of MS resulting in inevita-
ble cognitive decline with advancing age. Therefore, we must 
remain sceptical against the emerging trend of “MS Dementia”.
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Clinical and research implications 
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