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Abstract

Studies have consistently found that patients with multiple sclerosis (MS) are impaired on tests of anterograde
memory, but the status of remote memory in MS remains unclear. To better understand remote memory in MS we
administered the Autobiographical Memory Interview (AMI) to 44 MS patients and 19 normal controls matched for
age, education, and gender. Additionally, a shortened version of the Famous Faces Test, a test of recall of past U.S.
presidents, and a 14-word learning list were administered. Patients performed significantly lower than controls on
the learning list and Famous Faces Test, but not on recall of past presidents. On the AMI, patients were significantly
impaired on recall of semantic but not of episodic memories. These results indicate that MS patients exhibit
retrograde amnesia that cannot be attributed to anterograde memory deficits or lack of exposure to task-relevant
information. JINS 1997,3, 246-251.)
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INTRODUCTION Amajor limitation of all of the above tests of remote mem-
ory is that it is impossible to be certain that a failed item
Previous studies indicate that multiple sclerosis (MS) payas ever actually known by the participant. Hence, it might
tients perform poorly on tests of anterograde memory (Beathe argued that the MS patients in the studies by Beatty and
tyetal., 1988, 1989; Rao et al., 1991). Deficits are observedy|ieagues were less likely to attend to and acquire the in-
whether the stimuli are verbal or nonverbal in nature, anGgrmation about the items tested in the famous faces and
with both recall or recognition procedures (Rao, 1986; Beatpplic events schedules than were the controls. Although
ty, 1993). . ) ) performance by controls in the Rao et al. study was not per-
By comparison, the status of remote memory in MSislesgect, it seems reasonable to suppose that all of the partici-
clearly established. Intwo studies (Beatty etal., 1988, 1989)pants had at least heard of the recent U.S. presidents. From
MS patients were found to be significantly impaired on testspjs perspective, it can be argued that the Rao et al. findings
that required the identification of pictures of famous peopleprgvide a more accurate account of the status of remote mem-
and recall of public events from the 1940s to the 1970s, angry in MS than does the work of Beatty and colleagues.
the deficits were of comparable magnitude across all de- Autobiographical memory is a third measure of remote
cades. Visualimpairments could not fully account for the Pamemory that has never been tested in MS. Recently, Kopel-
tients’ poor performances since the pattern of results wagan et al. (1989) devised the semistructured Autobiograph-
similar for both the famous faces and the public events schegpg) Memory Interview (AMI), which requires subjects to
ules, the latter of which was presented aurally in both_studiesreca" both semantic and episodic memories from three life
By contrast, a larger study (Rao etal., 1991) required parperiods (childhood, early adult, recent adult). Responses to

ticipants to recall_the last eig_ht U.S. presidents in ch_ronothe interview are verified by personal collaterals (spouses,
logical order. In this study, patients recalled fewer presidentgg|atives, etc.) provided by each test-taker.

than normal controls, but the difference was not statisti- Because the AMI requires individuals to recall informa-

cally significant. tion they definitely once knew this test could clarify the sta-
tus of remote memory in MS. In the present study we
administered the AMI to a sample of MS patients and age-,
Reprint requests to: Robert H. Paul, Department of Psychiatry and Begdcation- and sex-equated controls. Additional tests of an-
havioral Sciences, University of Oklahoma Health Sciences Center, Cen; d d dmini d
ter for Alcohol and Drug Related Studies, Suite 410, Rogers Building,temgra € memory and remote memory were administere

Oklahoma City, OK 73190. in order to allow comparison with previous studies.
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METHOD imagery words known from previous studies to be highly
sensitive to memory impairments in MS (Beatty et al., 1988,
Research Participants 1989). Immediately following each presentation of the list,

_ ~ the subjects were asked to recall as many words as possible.
Atotal of 44 patients (34 female, 10 male) who met criteriarFour learning trials and a delayed recall trial (30 min fol-
for clinically definite MS (Poser et al., 1983) were re- |owing the fourth trial) were administered.

cruited from the practices of area neurologists and local MS
support groups. All patients were sent a recruitment letter
detailing the nature of the study, and were subsequently corﬁemOte memory
tacted by phone in order to inquire about their participation Famous Faces Test (Albert et al., 19794 shortened
and to answer any questions regarding the study. version of this test consisting of fifteen pictures from the
The patients averaged 111 5.8 years of disease since 1980s and 10 pictures from the 1990s was administered. Par-
diagnosis and 3.4 2.9 on the Ambulation Index (Al). The ticipants were given 30 s to name the person depicted in
Al (Hauser et al., 1983) provides an overall measure of physeach photograph. If they answered incorrectly or if they could
ical disability based on a 10-point scale: 0 (asymptomatichot identify the individual depicted in the photograph after
to 9 (wheelchair-dependent; unable to transfer). Scores fror80 s they were shown the next photograph.
the Al have been shown to be highly correlated with the
Kurtzke (1983) Expanded Disability Status Scale=(.96; Presidents Test. Our version of this test first required to
Beatty et al., 1990). recall the last eight presidents of the United States in re-
Nineteen normal controls (15 female, 4 male) matched agerse order beginning with the president currently in office.
a group for age, sex, and education with the patients werghis task provided two dependent measures, the first re-
recruited from the surrounding community. Patients or con4lecting the total number of names of the eight most recent
trols with a history of neurologic (other than MS), major presidents recalled in any order and the second reflecting
medical or psychiatric disease, alcohol or drug abuse, or séhe order in which the presidents were recalled. The order
rious head injury (loss of consciousness for more than 1 hrycore was determined only for the presidents that were spon-
were excluded from the study. A brief visual screening testaneously recalled and therefore was not affected by errors
excluded subjects with visual acuity worse than 20/70 corof omission. For example, if a participant responded Clin-
rected in the better eye. All participants provided writtenton, Bush, Reagan, Nixon, Johnson, Kennedy, Eisenhower,
informed consent prior to participation, and were given theand Truman, the recall score for name would be 6, but the
opportunity to be tested either in our laboratory or at theirrecall score for order would be 8. Because all participants
own home; most subjects elected for home testing. No parrecalled eight presidents (not necessarily the most recent
ticipants were paid for their participation. The research proeight) the order score could be higher than the recall score
tocol was approved by the University of Oklahoma Healthas in the above example.
Sciences Center Institutional Review Board. Previous studies have shown that MS patients are im-
paired on tests of temporal memory and sequencing (Beatty
& Monson, 1991, 1994). However, memories for item and
order information are often correlated. For this reason par-
All subjects were administered the Mini Mental State Examticipants who failed to recall all of the eight presidents in
(Folstein et al., 1975) in order to obtain a measure of globaforrect order, were given eights7 index cards each printed
cognitive functioning, and the SCL-90-R (Derogatis, 1987)with the name of one of the last eight presidents. Partici-
a measure of mood and social adjustment. The SCL-90—Rants were required to place the cards in order according to
is a 90-item self-report inventory consisting of nine scaleswhen each president was in office, beginning with the cur-
each reflecting different psychological constructs, includingrent president. This latter task was intended to serve as a
(1) Somatization, (2) Obsessive-Compulsive, (3) Interperpure test of sequencing information in remote memory,
sonal Sensitivity, (4) Depression, (5) Anxiety, (6) Hostility, thereby allowing us to dissociate memory for item informa-
(7) Phobic Anxiety, (8) Paranoid Ideation, and (9) Psychottion (the names of the presidents) from memory for tempo-
icism. Each item is rated on a 5-point scale of distress fronfal order. This task provided a third dependent measure for
0 (no distres}to 4 (extremely distressddin this study the the Presidents Test, reflecting the temporal ordering when
SCL-90-R was scored and interpreted in terms of theséhe names of the presidents were provided to the subjects.
scales and the Global Severity Index, an overall measure dfarticipants who spontaneously recalled all eight presi-
psychological distress. Additional tests used in this studydents in correct order were assigned a score of eight on this

are described below. part of the test.
The Famous Faces Test was administered before the Pres-

idents Test to all participants. The two tests contained only
one item in common (President Clinton). All control par-
Memory for new information was tested with a word list ticipants and 43 of 44 patients correctly identified Mr. Clin-
consisting of seven low-imagery words and seven highton on the Famous Faces Test and all participants did so on

Procedure

Anterograde memory
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the Presidents Test. It is unlikely, therefore, that prior ad-ual scales of the SCL-90-R, but significant group differ-
ministration of the Famous Faces Test could have contamences were evident only on the Somatization, Depression,
inated performance on the Presidents Test. Obsessive-Compulsive, Phobic Anxiety, and Psychoticism
scales. Patients also attained higher scores on the GSI, in-
AMI. This test was administered as described more comdicating a generally higher level of psychological distress.
pletely elsewhere (Kopelman et al., 1989). Briefly, the AMI  Table 2 summarizes the performances on the word list
utilizes twoscheduleso assess different components of au-and remote memory tests. Patients performed significantly
tobiographical memory. Theersonal semantischedule re- worse than controls on the first learning trial of the word
quires participants to recall semantic memories that aréist and on all remaining trials. However, a mixed ANOVA
generic in nature (e.g., “What was the name of the highwith trials as the repeated measure revealed that acquisition
school you attended?”), while theeutobiographical inci- rates on the word list were similar for both groups
dentschedule requires participants to recall episodic mem{Groups X Trials, F < 1). Patients also recalled signifi-
ories (i.e., specific incidents that occurred in a particularcantly fewer words than controls on the delay trial but both
time and place). Both schedules require participants to regroups exhibited similar rates of forgetting, as measured by
call memories from three life periods (childhood, early adult,the change in recall from the fourth to the delay trial.
and recent adult). On the Famous Faces Test, patients correctly identified
Previous research has indicated that patients rarely corsignificantly fewer pictures than controls(1,61) = 7.31,
fabulate on the AMI (Kopelman, 1989). Nevertheless, forp < .01], but the Groups< Decades interaction was not
the purposes of this study, we attempted to verify all re-significant [F(1,61) = .03].
sponses to the AMI given by patients and controls by con- Patients performed slightly worse than controls on the re-
tacting collaterals (e.g., spouses, relatives, etc.) who hadall of names on the Presidents Test, but this difference was
knowledge of the participants’ lives during the time periodsnot statistically significant. Similar findings were observed
in question. Attempts to verify autobiographical informa- for the test of recall of chronological order of the presi-
tion continued until (1) all information was confirmed or dents’ names and for the card sequencing test.
rejected by collaterals, or (2) all listed collaterals denied Results on the AMI are summarized in Table 3. Because
knowledge of the semantic or episodic information pro-performance by controls was at or near ceiling for all tem-
vided by the subjects. poral periods on both the semantic and incident schedules,
nonparametric statistics were employed. In a composite anal-
RESULTS ys@s of_data from the semantic schedule, subjects were clas-
sified into groups that scored 100% on all three temporal
Table 1 summarizes the demographic and clinical data foperiods or attained lower scores (i.e., less than 100% for at
patients and controls. No significant differences were ob{east one period). Ten of 19 control subjects (53%) but only
served between patients and controls in age, education, & of 44 MS patients (20%) attained perfect scores for all
on the MMSE. Patients earned higher scores on all individperiods [(?(1) = 5.08,p < .05, Yates correction]. Sub-

Table 1. Demographic and clinical measures

Controls N = 19)  PatientsN = 44) F(1,61)
Variable M (SD M (SD
Age 45.05 (16.55) 45.70 (8.64) 0.04
Education 14.95 (2.20) 14.77 (1.98) 0.10
MMSE 28.84 (1.38) 28.27 (1.68) 1.69
SCL-90-R scale:
Somatization 0.47 (0.52) 1.35(0.73) 21.40%**
Obsessive-Compulsive 0.96 (0.82) 1.82 (0.96) 11.04**
Interpersonal Sensitivity 0.53 (0.75) 0.95 (0.87) 3.14
Depression 0.61 (0.68) 1.40 (0.90) 11.34**
Anxiety 0.46 (0.53) 0.86 (0.84) 3.43
Hostility 0.43 (0.63) 0.84 (0.84) 3.34
Phobic Anxiety 0.10 (0.24) 0.47 (0.66) 5.31*
Paranoia 0.51 (0.66) 0.78 (0.87) 1.44
Psychoticism 0.24 (0.37) 0.77 (0.78) 7.26**
GSlI 0.59 (0.58) 1.09 (0.71) 6.93*

*p < .05, **p < .01, ***p < .001.
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Table 2. Word list learning and remote memory

Controls N = 19)  PatientsN = 44)

Variable M (SD) M (SD) F(1,61)
Word list recall (maximum= 14)
Trial 1 5.42 (1.71) 4.55 (1.49) 4.21*
Trial 2 7.42 (1.71) 6.43 (2.39) 2.66
Trial 3 8.95 (1.68) 7.61 (2.36) 4.94*
Trial 4 9.79 (1.84) 8.09 (3.04) 5.09*
Delay 7.79 (2.51) 6.02 (3.24) 4.48*
Trial 4—Delay 2.00 2.07 0.01
Famous Faces recall (percent correct)
1980s 65.79 (23.74) 50.18 (21.51) 6.56*
1990s 56.84 (23.11) 42.05 (19.60) 6.78*
Presidents Test (maximurm 14)
Name recall 6.68 (1.53) 6.32 (1.44) 0.82
Order recall 6.42 (2.01) 6.02 (1.91) 0.56
Order recognition 7.00 (1.67) 6.86 (1.49) 0.10
*p < .05.

sequent chi-square analyses on the data from the childhooiied 91.41% of the semantic memories and 89.48% of the
early adult, and recent adult periods did not reveal significanincident memories. The difference between groups was sig-
differences between groups. Thus, the analyses revealednificant [F(1,61) = 4.40,p = < .05] for semantic memo-
mild deficit in recalling personal semantic knowledge for ries but not for autobiographical incident memories
the MS patients that was not localized to any particular timgF(1,61)= 3.40,p > .05]. These percentages do not repre-
period in their lives. sent discrepancies between responses provided by partici-
Asimilar analysis of data from the incident memory sched-pants and their respective collaterals, but rather represent
ule showed that 18 of 19 control participants (95%) and 3%he inability of some collaterals to verify information from
of 44 MS patients (80%) attained perfect scores for all threespecific time periods. In almost every case this resulted from
time periods. This difference was not significagt (= 1.30).  the fact that the only collaterals available to verify memo-
We successfully contacted collaterals in order to verifyries to the AMI for some participants were their children,
responses to the AMI for 100% of the patients and controlswho often remembered hearing stories based on the inci-
but not all collaterals were capable of verifying 100% of dent memories, but could not verify semantic information
the memories reported by each subject. For the control sanfirom the participants’ childhood and early adult years.
ple, collaterals confirmed the accuracy of 98.47% of the se- The percentage of agreement between controls and their
mantic memories and 97.63% of the autobiographicakollaterals for the information that the collaterals could ver-
incident memories. For the patient sample, collaterals verfy was 99.84% for semantic memories and 100% for inci-
dent memories. Similarly, the agreement between patients
and their collaterals was 99.66% for semantic memories and
100.00% for incident memories. The few discrepancies were
Table 3. Percent correctly recalled on measures minor differences such as a single digit in a street address.
of autobiographical memory These rates of agreement are higher than those reported by
Kopelman et al. (1989), suggesting that MS patients and

Controls Patients s
- -~ control participants rarely confabulate on the AMI.

Variable M (SD) M (SD) Pearson product-moment correlations were computed on
Semantic schedule the clinical and demographic data, and all measures of cog-
Childhood 96.05 (7.44) 89.43 (15.62) hitive performance. Of the 52 correlations performed, the
Early adult 97.16 (4.63) 90.34 (10.61) absolute value of ranged from .00 to .35. None of these
Recent adult 100.00 (0.00) 99.05 (2.58) correlations was statistically significant, a finding that is less

Incident schedule than that expected by chance.
Childhood 100.00 (0.00) 92.32(17.60)  Finally, we considered the possibility that patients’
Early adult 100.00 (0.00) 96.93 (12.19) medications influenced test performances. Test perfor-
Recent adult 98.21(7.80) 97.26 (10.34) mances by patients taking medications with cognitive-

impairing properties (benzodiazepines, nonspecific beta
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blockers, or medications with central anticholinergic prop-autobiographical incident schedule requires generating only
erties) were compared with performances by patients whthree episodic memories from each of the three life periods.
either were not taking any medications, or were not taking Alternatively, differencesinthe task demands ofthe seman-
medications with cognitive-impairing properties (as de-tic schedule and the incident schedule may have contributed
fined above). Statistical analyses with ANOVASs revealed nato the differential outcomes on these measures. The semantic
significant relationships between use of cognitive-impairingschedule requires recall of specific information determined
medications and any measure of cognitive performance. by the examiner, while the memories required onthe incident
schedule are only loosely constrained. Perhaps using a lon-
gerand more highly constrained test ofincidentmemory such
DISCUSSION asthe Crovitz (1970) technique would have revealed deficits
In the present study, MS patients were significantly im-in this aspect of autobiographical memory in MS patients.
paired relative to controls in their ability to learn and re- The majority of episodic memories reported (e.g., run-
member a list of unrelated words and in identifying picturesning into a barbed wire fence as a child) were personally
of famous people. However, patients were not impaired irsalient, which likely facilitated recall. Goldstein et al.
their ability to recall or sequence past U.S. presidents. Al(1992) tested MS patients’ ability to recall important story
of these findings are consistent with previous reports (Beatideas and found that, like controls, patients recalled more
ty et al., 1988, 1989; Rao et al., 1991), indicating that thenformation from prose passages containing ideas of high
patients and controls tested in this study were not atypicaimportance than of low or medium importance. The present
Because all participants received all tests, differences in theesults also indicate that recall of important themes from
pattern of results on the Presidents Test and the Famous Faaastobiographical memory is largely retained in MS.
Test must be related to characteristics of the tests and not to For this reason, and because the patients’ deficits in re-
differences in the patient or control samples. An importantcalling semantic knowledge of an autobiographical nature
new finding, that MS patients are impaired on the semantiavere quite modest, it is not likely that the mild impairments
memory component of the AMI, was also demonstrated. in autobiographical memory detected in the present study
Although MS patients achieved higher scores on severakill have much impact on patients’ abilities to conduct ev-
scales from the SCL-90—R, no significant correlations wereeryday social and other activities.
observed between these scores and performances on any ofThe presentfindings also suggest thatthe AMI may be use-
the cognitive tasks. Consequently, it seems unlikely that théul in the clinical assessment of patients with known or sus-
patients’ remote memory deficits could be attributed to depected memory disorders. Unlike the Presidents and Famous
pression or other psychological disturbances. Faces Tests, the AMI requires recall of information that must
Nyenhuis et al. (1995) reported that several measures dfave been known to patients at one time. Hence, any deficits
mood disorders used in MS research contain items that meaaust be impairments in remote memory. The present find-
sure general symptoms of MS inadvertently, thus artifi-ings indicate thatthe test can detect small differences, atleast
cially inflating the prevalence of mood disturbances in MS.at the group level, and that confabulation is extremely rare.
Similar effects could have occurred in this study, since scaleEgarlier findings (Kopelman, 1989; Kopelman etal., 1989) also
from the SCL-90-R contain test items that could be symp+evealed low rates of confabulation. Taken together, these stud-
toms of MS rather than indices of psychopathology. ies indicate that the time-consuming practice of interview-
Because the MS patients in this study were significantlying collaterals to confirm patients’ memories is probably
impaired on the personal semantic schedule of the AMI, poounnecessary, except in isolated cases.
performances on tests of remote memory such as the Fa-
mous Faces Test and Public Events Test observed in earligy,
studies (Beatty et al., 1988, 1989) and in this study canno‘%‘cKNOWLEDGMENTS
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