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tions were controlled for,'6 the preliminary
evidence after a 1 to 2 year follow up period
showed little cognitive deterioration. The only
available longer follow up study also suggested
that cognitive deterioration had occurred in
less than a quarter of patients with multiple
sclerosis four years after initial assessment and
that there was considerable individual variation. 7
An analogous position exists with respect to
psychiatric disturbance in MS. The high prevalence of affective symptomatology is now well
established.'8 Though there is firm evidence
linking the presence of euphoria to cerebral
involvement'9 it is unclear to what extent
depressive features can be similarly
explained.20 The developent and evolution of
early psychiatric symptoms and the interplay of
organic and social factors in their pathogenesis
have yet to be studied.
The study over time of patients with clinically isolated lesions (CIL-namely, optic neuritis and the brain stem and spinal cord
syndromes-which are frequently the harbinger of MS,2' provides an unique opportunity to monitor cognitive and psychiatric
changes early in the disease. Cognitive abnormalities are already discernible in some of
these studies at presentation,22 23 and a follow
up of such cases would allow the early natural
history to be observed. In addition, the initial
paucity of psychiatric symptomatology in subjects with CIL24 offers the opportunity to
unravel the various aetiological factors that
(7 Neurol Neurosurg Psychiatry 1992;55:869-876)
contribute to greater psychiatric morbidity in
Approximately 50-60% of patients with multi- those who subsequently develop MS.
In an earlier study, we reported that patients
ple sclerosis are estimated to have evidence of
cognitive impairment, but little is known about with CIL had significantly greater deficits in
the evolution of these deficits as disease pro- auditory and visual attention when compared
with a physically disabled control group withgresses.'
out brain involvement, matched for age, sex,
The information that exists is often contradictory and methodologically flawed. Longitu- and premorbid IQ.23 The two groups did not,
dinal evidence for2 and against34 progressive however, differ with respect to psychiatric
cognitive decline has been reported with con- morbidity.24 We present here the results of a
siderable individual variation.5 Cross sectional follow up study of psychometric, psychiatric,
studies have either not documented deteriora- and MRI abnormalities in the above sample of
tion' or noted it to be mild7 and have not patients who presented initially with clinically
contributed to clarifying the problem. What all isolated lesions of the type seen in MS.
these studies have in common, however, is a
failure to take into account a host of potentially
confounding variables-namely, selection bias, Patients and methods
whether the course is relapsing-remitting or
chronic-progressive,8 and clinical exacerba- Patients
tion,9 which have all been shown to influence Forty eight patients with CIL underwent concognition. More equivocal effects such as current MRI, and psychometric and psychiphysical disability10'3 and disease dura- atric examination at the National Hospital,
tion'4 15 should also ideally be controlled for. Queen Square, London, between 1985 and
When many of these methodological limita- 1987.23 24 This group was recalled an average
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Psychometric assessment
The same cognitive battery used in the initial
study was readministered at follow up. The
battery comprised seven tests.
Wechsler adult intelligence scale (WAIS)27 A
shortened version of WAIS giving measures of
verbal, performance, and full scale IQs was
used. The subtests administered were arithmetic, similarities, digit span, and vocabulary
(verbal IQ) and picture completion, picture
arrangement, and block design (performance

IQ).
Recognition memory tests for words28 An age
corrected, scaled score based on the number of
words correctly recognised was obtained.
Recognition memory testforfaces28 The same as

the preceding test but faces were subsituted for
words. Parallel versions of both verbal and
visual recognition memory tests were used to
minimise practise effects.
Wisconsin card sorting test29 A shortened version in which the number of errors was
indicative of abstracting ability.
Speed of letter counting30 The time taken to
count the number of As interspersed with
other letters was used as a measure of visual
attention.
Auditory attention test23 From an auditory

presentation, subjects were required to identify

in correct order the alphabet embedded in a
random collection of letters. The total number
of false positives and omissions was taken to
present a measure of auditory attention.
Graded naming test" The number of objects
correctly named was used as a measure of word
retrieval ability.
As research has shown a dissociation
between the process of memory retrieval,
involving recall and recognition,32 we included
two additional tests of recall memory to
examine this effect in our sample.
Paired-associate learning test33 The test material consisted of three groups of 10 pairedassociate noun-verb and three groups of 10
semantically related words. The test stimuli
were written on cards and subjects required to
read each paired-associate at a rate of one
every two seconds. Retention was immediately
tested by presenting the first item of each pair
(in the same order as in the learning trial), the
subject being required to recall the missing
item.

Story recall test34 Subjects

were read a short
story and their recall tested immediately after
the reading and again after an interval of 30
minutes. Correct, approximate, and incorrect
or additional responses were scored as 2, 1,
and 0 respectively. Results were age corrected
to yield an immediate and delayed recall score.
Scores were subdivided into centiles according
to published normative data-namely, <5th,

5th-lOth, lOth-25th, 25th-50th, 50th-75th,
75th-90th, and > 90th and given values of 1 to
7 respectively.
As the paired associate learning test and
story recall had not been used in the initial
assessment, no comparisons over time could
be carried out. Scores from these tests were
only used in comparisons between the various
subgroups at follow up-that is, CIL, relapsing-remitting disease, or chronic-progressive
disease.
An estimate of premorbid IQ had been
obtained at the initial interview using the
national adult reading test (NART),35 and
Schonell graded word reading test.36 These
reading tests have been shown to be resistant to
cognitive deterioration and the values obtained
at initial assessment were used to determine
the decline in IQ by comparing them with the
full scale IQ (WAIS) obtained at follow up.
This difference was termed the IQ deficit.
Psychometric testing therefore examined the
following functions: IQ deficit, verbal and
visual recognition memory, verbal recall mem-
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of 54 months (range 42 to 67 months) after
their original assessment and the above parameters re-examined. The group initially comprised 14 patients with optic neuritis, 16 with a
brain stem syndrome, and 18 with a spinal
cord syndrome. The sample at follow up was
reduced to 44 as the passage of time and reexamination of medical records made it clear
that four cases had been incorrectly diagnosed.
Thus one patient was rediagnosed as having
motor neurone disease and another a presenile
dementia of the Alzheimer type. The other two
subjects were reassessed as having had MS at
the time of inclusion into the study. Of the
remaining 44 subjects, 35 (80%) were prepared to return to hospital and undergo the
battery of investigations outlined below.
At a single follow up examination the
patients were assessed in detail by a neurologist
(BDY). A history covering the intervening
period was obtained and each patient underwent thorough neurological examination. Present physical disability was rated according to
the expanded disability scale (EDSS)25 and a
note made whether the patient was in exacerbation or not (defined as symptom or symptoms of neurological disturbance, with or
without objective confirmation, lasting more
than 24 hours).26 In addition, hospital case
notes and general practitioner records kept
during the follow up period were obtained to
supplement the above information. On the
basis of all information obtained, the Poser
criteria26 were used to classify the patients
clinical status at follow up-that is. CIL or
clinically definitive MS. In those who had
developed MS the course of the illness was
defined as either relapsing-remitting or
chronic-progressive. Patients with relapsingremitting disease had experienced a variable
number of relapses during the follow up period
but the disease remained clinically stable-that
is non-progressive-between such episodes.
Those with chronic-progressive disease had
developed a steady increase in disability for at
least six months before follow up and were
further divided into a primary and secondary
group. The primary group showed a steady
decline without remissions since the onset of
disease while the secondary group had experienced a relapsing-remitting course before the
onset of progression.
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frontal white matter was chosen for this
purpose using two spin echo (SE/!100/40,
SE/1500/120) and an inversion recovery
(IR/, 500/40/500) sequence. Analysis was underPsychiatric assessment
The clinical interview schedule37 (CIS) was taken on a Picker SUN station using the
used in the initial assessment and was thus automated programme Analyze.4' A manual
repeated to record change in psychiatric status trace was used to outline the area of frontal
over time. The schedule which includes sec- white matter, delineating it from cortical grey
tions for rating both subjective complaints and matter and cerebrospinal fluid. The interface
objective evidence of psychopathology on a window on the T1 weighted images was adjusscale of 0 to 4, measures predominantly ted to give maximum tissue contrast. The
neurotic symptoms but has two items for anatomical trace thus obtained was superrecording psychotic features. Scores greater imposed on the T2 weighted image, which had
than or equal to 14 were again taken as the cut greater sensitivity in showing the presence of
off point indicating "caseness." Scores were MS plaques, and the interface window again
separately analysed with and without the adjusted to maximise the contrast between
fatigue item to reduce the influence of physical lesion and normal looking white matter. With
symptoms on the overall score. To further the additional help of the printed MRI piccontrol for this effect, patients were asked to tures, the lesions (if present) were outined with
complete the hospital anxiety and depression a manual trace. The aim of the procedure was
scale (HAD), a self rating questionnaire to define the largest possible area of normal
designed specifically to minimise the influence looking frontal white matter, demarcated from
of somatic complaints on the assessment of cortex and cerebrospinal fluid, from which T
and T2 relaxation times were obtained.
mood disorders.38
To gauge the influence of social factors as
Healthy controls (n = 30) were scanned
perceived by the subject, the social stress and over the same period using the above sequensupport interview (SSSI) was used.39 Scores of ces and results of their T, and T2 relaxation
1 for support, 0 if neither support nor stress times compared with those of the subjects. The
were evident, and - 1 for significant stress validity of these measurements were checked
were assigned to the following areas; work, using phantoms which controlled for machine
finances, housing, social contacts, marriage, drift over time.
All investigations were completed on the
and family relationships. High scores therefore
represent good support and little social stress same day, in the same order-namely, history
with the converse for low scores. The SSSI had and physical examination then MRI, psychobeen used in the initial study.23 24
metric, and psychiatric assessment. The entire
procedure took four hours and was completed
before midday in each subject.
MRI assessment
Consent was obtained on all patients before
All but one subject (n = 34), who had a
phobia about confined spaces, underwent mul- taking part in the study.
tislice MRI of the brain (SE/100/,60) with the
same 0-5 Tesla Picker superconducting system Statistical analysis
used originally. Upgrades to the software Both parametric and non-parametric statistics
during the follow up period had resulted in a were used depending on whether the data
reduction of slice thickness from 10 mm to distribution was considered to be normal or
not. Thus, in comparing the initial and follow
5 mm.
The method used to measure the total up samples, paired t tests orWilcoxon matched
amount of visible MRI abnormality has been pairs signed rank tests were used. In the case of
reported elsewhere.40 To summarise, the size non;parametric analysis, the median and range
and presence of lesions were recorded inde- are quoted.
Comparisons between two independent
pendently by two raters (DHM and AF) in the
following periventricular areas: body of the samples were undertaken with two sample t
ventricles, frontal, temporal, and occipital tests and Mann-Whitney U tests. Two tailed p
horns, trigone; and third and fourth ventricles. values are reported throughout. One way
In addition eight discrete areas of brain paren- analysis of variance (ANOVA) and Kruskalchyma were also examined-namely, internal Wallis ANOVA were used in analysing differcapsule; basal ganglia; frontal, parietal, tempo- ences between three subgroups, depending on
ral, and occiptal lobes; brain stem; and cere- distributions. To reduce the experimental
bellum. In each area the largest lesion was error, only those variables significant at the 5%
scored according to the longest diameter meas- level were further analysed with the Tukeyured, using a four point scale (O = 1 mm, Kramer multiple comparison method to delin1 = 2-5 mm, 2 = 6-10 mm, 3 > 10 mm). A eate intergroup differences more clearly. For
total lesion score was obtained by adding post-hoc analysis of the significant Kruskalscores from all the areas and a periventricular Wallis tests, Mann-Whitney comparisons were
score by adding the scores of the periven- undertaken. Correlations between variables
were assessed with either the Pearson's or
tricular regions.
T, and T2 relaxation times, which had not Spearman rank correlation coefficients.
The software used for the analysis of the data
been obtained in the original study, were
calculated from algorithms supplied by the was the statistical package for the social scienmanufacturer. A single slice of normal looking ces (SPSS).42
ory, abstracting ability, visual and auditory
attention, and naming ability.
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Table 1 Changes in psychometric function over time

Visualmemory
Abstracting ability
Auditory attention
Visual attention

Follow up (mean (SD) or
median (range)) (n = 35)

p Value

0-0 (- 11 0-14)
22-1 (4-5)
13 (6-15)
11-0(2-9)
4-0 (0-17)
2-0 (0-6)
15-6 (3-9)

0-0 (- 16-0-17)
22-4 (5 7)
13 (6-14)
9-1 (39)
4 0 (0-22)
1 0 (0-10)
16-2 (3 5)

0-28
0-63
0-92
0001
0-66
0-69
0-29

Results
The sample (n = 35) comprised 22 female
and 13 male subjects. Nineteen subjects (54%)
had developed clinically definite MS while 16
(46%) remained in the isolated lesion category.
Among those with isolated lesions of five each
(14.3%) had optic neuritis and brain stem
lesions and six (17-1%) spinal cord syndromes.
The 19 subjects with MS were subdivided into
12 (34-3%) with a relapsing-remitting (RR)
and seven (20%) with a chronic-progressive
(CP) course. Among those with CP disease, six
had a secondary and one a primary progressive
course. Of the 19 patients with MS, three were
experiencing exacerbations on the day of
examination. The mean EDSS for the MS
group was 3-5 (range 0 to 8-0; median = 3 0).
In two patients neurological status precluded
the full psychometric battery of tests being

were doing so (three benzodiaxepines, two tricyclic antidepressants).
Despite these differences, the MS group
performed as well on all psychometric tests

except for visual memory, in which their
median scores were significantly lower (10-0 v
7 5; p = 0 03: Mann-Whitney U).
The differences between MS and CIL were
further explored by dividing the MS group into
relapsing-remitting (n = 12) and chronic-progressive (n = 7). The demographic and disease related characteristics of the three groups
are shown in table 2. There were no age
differences between the three groups, and
though the CP group had a slightly earlier age
of symptom onset accounting for an extra year
duration of symptoms, this difference was not
significant.
However, the CP group was found to differ
from the CIL and RR groups on several
measures of psychometric testing including
story recall (immediate and delayed), paired
associated learning, and auditory attention

(table 3).

Psychiatric change: entire group
Psychiatric status based on median CIS scores
showed a significant increase in morbidity over
time for the group as a whole (median 4 0 v
11-0; p = 002; Wilcoxon matched pairs).
completed.
Thus, eight subjects had become "cases" at
follow up as opposed to one improving to
Cognitive change: whole group
"non-caseness," the rest remaining unchanged
The initial and follow up performance of the (p = 0 04: McNemar test). Overall, 14 sub-

whole group (n = 35) on psychometric testing
was compared (table 1). The only function that
declined significantly at follow up was visual
memory.

Cognitive change: MS v CIL
The follow up group was divided into those
with clinically definite MS and those with
remaining clinically isolated lesions and the
two groups were compared across all parameters. The 19 patients with definite MS did
not differ from the 16 subjects with CIL with
respect to mean age (40 v 41 years), duration
of symptoms (79 v 76 months), or age of
symptom onset (33-6 v 34-8 years). They were,
however, more physically disabled with higher
EDSS scores (3-0 v 1-3; p = 0-02: MannWhitney U). They also had a significantly
higher median lesion score on MRI (19-5
2-0; p = 0-0001: Mann-Whitney U). No subjects with CIL were taking psychotropic drugs
v

jects were classed as cases.
Analysis of the CIS without the fatigue item
still showed a significant difference between
the initial and follow up scores (4 0 v 10O0;
p = 005: Wilcoxon matched pairs). However,
when change in caseness over time was rean-

alysed with fatigue removed from the scoring,
the significance was no longer apparent, five
patients becoming cases and one improving to
non-caseness (p = 0-22; McNemar test).
Analysis of individual items on the CIS
showed that preoccupation with physical complaints, such as fatigue, and concentration
difficulties were significantly more common at
follow up (p = 0 05 for all; Wilcoxon matched
pairs) with a trend for depressive and obsessive
symptoms to be more prevalent (p = 0x06 for
both).
No subjects were psychotic at follow up,
although in the interim one had been admitted
to hospital with a paranoid psychosis that

Table 2 Age and disease characteristics for the clinically isolated lesion, relapsing-remitting, and chronic-progressive MS groups
CIL (mean (SD) or
median (range)) (n = 16)

Age
Sex (M:F)
Education
Age at symptom onset (years)
Duration of symptoms (months)
Duration of follow up (months)
Kurtzke's EDSS
Total MRI lesion score
Relaxation times:
T1
T2

*p

<

0-05.

41-3 (10-6)
6:10
12-3 (1-4)
34-8 (10 9)
76-3 (39-9)
55-5 (6 7)
1-35 (0-45)
2-0 (0-24)
425-9 (15-4)
78-0 (3-1)

RR (mean (SD) or
median (range)) (n = 12)
39-8
3:9
11-6
34 1
71 8
51 6
2-3
18-5

(11 8)

(1-4)
(10-9)
(38-1)
(7 7)
(0-6)
(4-36)

431-3 (15-9)
78-8 (2 7)

CP (mean (SD) or
median (range)) (n = 7)
404 (13 8)
4:3
11-9 (1 5)
32-9 (13-1)
90-9 (25 8)
55 1 (6 3)
4-5 (1-8)
23-5 (14-47)
440 9 (28 6)
80-6 (6-6)

p Value

lv2

2v3

lv3

094
0-46
0-93
0-55
0 45
0 01
0 0001
0-28
0-41

*

*
*
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IQ deficit
Naming ability
Verbal memory

but five with MS

Initial (mean (SD) or
median (range)) (n = 35)
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post-hoc Tukey

NART
Full IQ [WAIS)
IQ deficit
GNT
Verbal memory
Visual memory
Story recall:
Immediate
Delayed
PALT.
Semantic
Noun-verb
Abstracting
Auditory attention
Visual attention

CIS

HAD:
Full HAD
Anxiety
Depression
SSSI

CIL (mean (SD) or
median (range)) (n = 16)

RR (mean (SD) or
median (range)) (n = 12)

CP (mean (SD) or
median (range)) (n = 7)

112-1 (7 5)
113-1 (124)
- 0-93 (8-1)
23-5 (4-8)
13-0 (8-14)
10-6 (4 0)

1124 (50)
1130 (86)
-0-67 (6-6)
21-8 (6-8)
13-0 (6-14)
7-6 (3-2)

106 1
1028
3-8
21-0
11-0
8-0

4-4 (1-5)
4-6 (1-5)

4-5 (1-2)
4-5 (1-2)

(8 2)
(112)
(7-7)
(6 4)
(8-14)
(4-0)

2-7 (1-3)
2-9 (1-3)

p Value

1v2

2v3

lv3

*
*

*
*

*

*

*

*
*

0 12
017
0-46
0 59
0-36
0 09

0-02
0-02

25-8
25-4
5-2
1-0
15 7
8-4

(4-0)
(3 2)
(5-1)
(0-6)
(2-8)
(7 6)

26-5
24-1
50
0-5
15 6
10-7

(3-5)
(4-7)
(5 6)
(0-3)
(3 5)
(9-1)

23-5
18 3
5-2
3-5
19-5
16 0

(3-4)
(4 2)
(4 3)
(0-10)
(4-5)
(9 3)

0-29
0-003
0.99
0 05
0-08
0 16

8-9
5-3
3-7
5-0

(6-1)
(3-8)
(3 1)
(1-6)

10-0
6-5
3-5
30

(6-5)
(4-1)
(3 3)
(0-6)

15 3
6-0
93
2-5

(7 3)
(3 8)
(4 9)
(0-6)

0.1
0-72
0-003
0 04

GNT = graded naming test; PALT = paired associate learning test; CIS = clinical interview schedule; HAD = hospital anxiety and depression scale;
SSSI social stress and support interview.
*p < 0-05.

lasted 10 days and responded well to chlorpromazine. Euphoria had developed in two subjects, both markedly disabled and with a
chronic-progressive disease course.

Psychiatric change: clinically isolated lesion v
MS
There was a trend for the MS group to have
higher CIS scores (7 5 v 11-0; p = 0 09;
Mann-Whitney U) than did those with CIL,
but they were equally likely to be classed as
cases. This non-significant trend was also
present for the HAD scale, with the MS group
having higher mean scores for anxiety (5-3 v
6-3; p = 0O45) and depression (3.7 v 5-6;
p = 0-16).
More marked differences became apparent
when the MS group was subdivided into
relapsing-remitting and chronic-progressive.
The CP subgroup had scores on the clinical
interview schedule double those of the CIL
subgroup, and while all three subgroups had
similar results on the HAD anxiety scale, the
CP group's HAD depression ratings were three
times those of the two others (table 3).
Change in social stress and support
For the group as a whole scores on the SSSI
did not show a deteroration over time-that is,
subjects did not perceive themselves to be
under more stress or receiving less support
(3-8 v 3-6; p = 0 79: Wilcoxon matched
pairs). However, when the group was split into
CIL and MS, the latter were experiencing
greater social stress (4-4 v 3 0; p = 0 05;
Mann-Whitney U). Further subdivision of the
MS group into RR and CP illustrated significant differences between the CIL and CP
subgroups (table 3). The SSSI correlated
significantly with the degree of physical disability (r = -0-42; p = 0-01: Spearman's rank).
Interaction of cognition, psychiatric, and social
variables
To investigate the possible confounding effects
of psychiatric and social variables on sig-

nificant differences in cognition between the
CIL, RR, and CP groups, analyses of covariance were performed on the four cognitive
variables where ANOVA had shown subgroup
differences. Thus, story recall (immediate and
delayed), PALT (noun-verb), and auditory
attention were entered as the dependent variables and social stress and support, physical
disability, and psychiatric state as the
covariates. This removed the significant differences between the groups with respect to
recall memory tests, although trends remained
for all three. Significant differences persisted,
however, for the auditory attention task
(p = 0 04). The majority of the variance was
accounted for by a combination of psychiatric
state and social stress, psychiatric state having
a slighter greater influence.
With regard to psychiatric measures, differences in depression scores on the HAD
between the three subgroups were reanalysed
with social stress and support, physical disability, and sex as the covariates. Significant
differences between the three subgroups were
no longer apparent. Most of the variance was
accounted for by the social stress variable, with
the remaining two having a negligible influence.
An attempt was made retrospectively to
identify features that may have predicted a
chronic-progressive or relapsing-remitting
course at the initial examination. The seven

patients with CP (three of whom presented
with spinal cord syndromes, three with brain
stem syndromes, and one with optic neuritis)
did not differ from the RR or CIL groups in
terms of demographic, psychometric, or psychiatric variables, although they already had a
significantly higher MRI lesion score than the
rest of the group at the initial assessment (14-0
v 5-0; p = 0-02: Mann-Whitney U).

MRI follow up
Only four patients had normal scans at follow
up, as opposed to eight in the initial study.
Comparisons between the initial and follow up
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Table 3 Results of the psychometric and psychiatric performance of the isolated lesion, relapsing-remitting, and chronic-progressive groups
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Discussion
The results of a follow up study on 35 subjects
with clinically isolated lesions of the type seen
in MS are reported. In the initial study the CIL
group was found to be significantly more
cognitively but not psychiatrically impaired
than a group of physically disabled controls
matched for age, sex, and premorbid IQ. After
a 41 year follow up approximately half the
sample had developed clinically definite MS, a
444
rate in agreement with previous reports.2 43
As a group, an increase in psychiatric morbidity was apparent (CIS scores, but not
caseness) and performance in tests of visual
memory had deteriorated. When subdivided
according to disease course, those with a
chronic-progressive pattern were found to have
further deteriorated on tests of auditory
attention.
While longitudinal studies are necessary to
determine the natural history of cognitive
decline, they are in turn bedevilled by the
difficulties of controlling for practice effects. In
this study the use of parallel forms of memory
tests and the long period that elapsed between
the two examinations are likely to have minimised practice effects. The possibility nevertheless remains that the extent of cognitive
decline may have been slightly underestimated
by our design, but this could not account for
the differences between the various subgroups
emerging at follow up.
Memory impairment has often been described in patients with definite MS,45 and
indirect evidence from cross sectional studies
suggest that memory functions deteriorate over

time.46 47The only available follow up study on
patients with MS suggests considerable individual variation in memory deterioration after
an interval of four years. 7 Our study confirms
that finding and documents the natural history
of cognitive deficits from the time the first
neurological manifestations of the disease
(CIL) occurred. Our longitudinal data show
visual memory to be more vulnerable to
advancing disease than other types of
memory.
There was a large degree of overlap in
cognitive performance between the CIL and
RR groups, even though patients with relapsing-remitting disease are more physically disabled. One possible explanation could be that
only one of the 12 subjects with relapsingremitting MS was in exacerbation, which has
been shown to have an adverse effect on
cognition.9 14 Although these results confirm
the presence of cognitive impairment in
patients with relapsing-remitting MS noted by
previous authors,4849 these deficits seem to
remain relatively mild and constant over time
provided the disease remains in remission.
The MRI, psychometric, and psychiatric
abnormalities were consistently more severe in
the CP compared with the CIL and RR
groups, although they reached significance
with respect only to auditory attention and
MRI lesion score. The failure to demonstrate
more widespread impairment in our CP subgroup may represent a type II error given the
small number of patients with CP disease.
Nevertheless, their performance is broadly in
keeping with results from other studies850 and
suggests that in definite MS disease type is a
more sensitive marker of cognitive decline than
either disability or duration, variables found to
be unrelated to cognitive impairment in our
sample. Cognitive impairment thus seems to
be related directly to more severe degrees of
brain pathology, which in turn results in
greater physical disability in this group. The
correlations of cognition with duration of
illness"4 and physical disability'2 reported by
others in advanced disease may have obscured
a more fundamental relation between cognitive
impairment and course of MS.
Though as a group patients with CP disease
had more impaired cognitive performance,
their scores were not homogeneous and a
degree of individual variability was present. A
division of subjects with CP primary and
secondary has been recommended on the
grounds that they differ widely with respect to
brain imaging.5' However, the small number of
such patients in our sample did not allow us to
determine whether cognitive impairment was
less marked in those with a primary progressive
course in whom MRI abnormalities were also
less severe.
The only significant correlation between
total MRI lesion score and a cognitive variable
was with visual memory. In finding only a
single correlation, our results are comparable
with those of Franklin et al, who used a similar
procedure in assessing lesion involvement on
MRI,"2 but they differ from those of others
who found an association between total lesion
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MRI scans were not possible because of
differences in slice thickness. At the follow up
assessment differences in total lesion score
between the three groups were apparent, the
subjects with CIL differing from both the RR
and CP groups respectively (table 2).
Using the quantitative lesion score, no significant correlations were found with psychiatric status. Of the individual functions,
visual (recognition) memory alone was significantly related to MRI total lesion score
(r-0-47; p = 001: Pearson's productmoment correlation coefficient).
Although the TI and T2 relaxation times of
the patients were higher than those of the
controls, this difference was not significant
(mean Ti: 430-2 v 425-4; mean T2: 78-6 v
77-5 respectively). When the CIL values were
excluded and only the definite MS compared
with normal controls, a trend was observed for
higherTl values in the MS group (mean 434-3
v 421-9; p = 0 06). TI values correlated with
total lesion score (r = 0-51; p = 001: Spearman's rank correlation coefficient).
Significant correlations were also found between raised Ti relaxation times and naming
ability (r = -0 43; p = 001: Pearson's correlation coefficient), abstracting ability
(r = 0 43; p = 0-01; Spearman's rank
correlation coefficient), and visual memory
(r = -0 50; p = 0-01: Spearman's rank correlation coefficient).
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euphoria is closely associated with the severity
of brain pathology.59 The degree of physical
disability was not related to psychiatric morbidity but correlated well with the degree of
perceived social stress and support; when the
effect of this variable was controlled for,
differences in depression between the three
subgroups disappeared. The subjective perception of stress and support (SSSI) measured
in our study is likely to be coloured by the
presence of depressed mood and therefore not
wholly independent of other psychiatric ratings. However, the many adverse changes
experienced by these patients as their disability
progresses, also reflected in this index, have a
clear role in the pathogenesis of psychiatric
morbidity.56
This study has been the first to illustrate how
able cognitive impairment.
cognitive and psychiatric morbidity evolves as
The assessment of psychiatric morbidity in disease progresses from clinically isolated
physically ill patients is not without problems lesion status to definite MS. It has highlighted
as it is difficult to separate somatic symp- the central role of brain pathology and the
toms-for example, fatigue-that occurred in related variable disease course, in determining
the context of a physical disease from those the extent and rate of progression of cognitive
which are an integral part of depression. disability. It has also confirmed the early
Notwithstanding this, it is important to apply development of memory deficits and emphasstandard psychiatric instruments to these ised the lack of close correlation between
patients if their psychiatric phenomenology is psychiatric morbidity and extent of measurable
to be understood. In a previous study the CIS brain pathology.
proved able to distinguish psychiatric sympresearch was carried out at the Institute of Neurology and
toms in patients with MS from those directly The
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