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Abstract

We investigated whether (1) cognitive deficits are present among persons who will be diagnosed with vascular
dementia (VaD) 3 years later, and (2) the pattern of such deficits is similar to that observed in preclinical Alzheimer’s
disease (AD). The VaD diagnosis was a diagnosis of post-stroke dementia. Population-based samples of 15 incident
VaD cases, 43 incident AD cases, and 149 normal controls were compared on tests of episodic and short-term
memory, verbal fluency, and visuospatial skill. Both dementia groups showed preclinical impairment relative

controls on tasks assessing episodic memory 3 years before diagnosis, and there were no differences between these
groups on any cognitive measure. The existence of a preclinical phase in the present VaD cases suggests that
circulatory disturbance may affect cognitive performance before the occurrence of stroke that leads to clinical VaD.
These results extend previous findings of similar patterns of cognitive deficits in the early clinical phases of AD and
VabD to the preclinical phases of these diseas#idl$ 2004,10, 382—-391.)
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INTRODUCTION First, the conception of VaD has shifted from a multi-
.infarct-based definition (Hachinski et al., 1974) toward a

. S : . ) ) Fultifactorial etiology encompassing strategic infarcts and
|qu perloq n Alzheimer's disease (AD) during Wh'?h €09" subcortical small vessel changes (Chui et al., 1992; Erkin-
nitive deficits are detectable. Although such deficits are;

: o N : juntti, 1999; Roman et al., 1993). Also in cases where one
observed across multiple cognitive domains, including per

ceptual speed (Fabrigoule et al., 1998), attention (Linn et al'or several strokes appear to be the immediate cause of de-
o X ’ . mentia, most VaD patients have a history of hypertension,
1995), verbal ability (Jacobs et al., 1995), reasoning (Fa b y yp

) le ot al. 1996 d i tial skill (Small et Iétrialfibrillation,whitematterabnormalities,orotherkinds
rigoule et al., ). and visuospatial skill (Small e als of cerebrovascular pathology (Nyenhuis & Gorelick, 1998;

1997), the most consistent impairment is seen for tasks ?%'koog, 1994). These circulatory disturbances may cause

sessing episodic memory (e.g., Grober et al., 2000; Howie-

. . radual, more subtle cerebral changes long before the event
sonetal., 1997; Linnetal., 1995; Small etal., 1997, Tlerneyq g g

tal 1996 H littl b h 4 f an actual stroke. Different forms of vascular alterations
etal, -5 ) owever, Tttie or no research fas a ressegave been found to affect cognitive functioning without the
the possibility of a preclinical phase in the second mos

d tia di lar d tia (VaD). Th resence of dementia. This includes evidence that (1) high
common dementia disease, vascular dementia (VaD). ®lood pressure may predict poor cognitive performance sev-

are several reasons to believe that cognitive deficits may bgral decades later (Elias et al., 1993; Launer et al., 1995)
observed before the actual VaD diagnosis. (2) atherosclerotic disease may be associated with poor glo-
bal cognitive performance (Breteler et al., 1994a), and (3)
cardiovascular signs, such as cardiac murmur, dyspnea, and
. . edema in the lower limbs, may be related to lower scores on
Reprint requests to: Erika Jonsson Laukka, Stockholm Gerontol-tests measuring various cognitive abilities (Fahlander etal
ogy Research Center, Box 6401, 11382 Stockholm, Sweden. E-mail* g g "

Erika.Jonsson@neurotec.ki.se 2000). In addition, also in normal aging cognitive function-
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ing is influenced by the presence of white matter lesiondo have suspected dementia. They were invited back for
(Breteler et al., 1994b; Skoog et al., 1996) and silent strokefurther assessment together with a random sample matched
(Maeshima et al., 2002), features that are typically associfor age and sex (MMSE- 23,n = 354). This clinical phase
ated with VaD. Thus, given that VaD may develop throughinvolved extensive medical, neurological, and psychiatric
a combined effect of various vascular mechanisms that inexaminations; social and family interviews; laboratory blood
fluence cognitive functioning, cognitive deficits should be analyses; and comprehensive cognitive assessment. All par-
possible to observe before the condition reaches its clinicaicipants in the screening phase were invited back to par-
threshold and results in a VaD diagnosis. ticipate in follow-up assessments, approximately 3 and 6
A second reason to expect preclinical cognitive deficitsyears later. The same comprehensive clinical protocol was
in VaD is the overlap in the underlying brain pathology used at the subsequent examinations. The Kungsholmen
between this disorder and AD (de la Torre, 2002; Shi et al.Project has been approved by the ethics committee of the
2000). Autopsy evidence suggests that as many as one thikharolinska Institutet, Stockholm, Sweden, and informed con-
of all patients diagnosed with AD or VaD may exhibit ce- sent was obtained from all participants.
rebral pathology primarily characteristic of the other disor- Diagnosis of dementia at baseline and follow-up visits
der, and that some degree of cerebrovascular pathology i8as made according to the Diagnostic and Statistical
present in almost all AD cases (Kalaria & Ballard, 1999). Manual-Third Edition—Revised (DSM-III-R; American
Thus, despite differences in etiology, it appears that AD andPsychiatric Association, 1987), using a three-step proce-
VaD are not such distinct entities as has been previouslgure. First, the examining physician made a preliminary
thought. diagnosis. Second, a physician external to the data collec-
Athird reason is that there are many similarities betweertiion made an independent preliminary diagnosis based on
AD and VaD with regard to patterns of cognitive impair- computerized data only. In cases of agreement between the
ment in the early clinical phases. Although some researchwo preliminary diagnoses, this was considered the final
suggests a more pronounced impairment of episodic mendiagnosis. In cases of disagreement, a supervising physi-
ory in AD and special difficulties in executive tasks in VaD cian made the final diagnosis. For participants who died
(Looi & Sachdev, 1999), the bulk of evidence indicatesbefore the follow-up examination, dementia diagnosis was
strikingly similar patterns of cognitive deficits in the two based on clinical records, discharge diagnoses, and death
diseases (Almkvist et al., 1993, 1999; Erker et al., 1995¢ertificates according to the same three-step procedure.
Erkinjuntti et al., 1986; Fahlander et al., 2002; Hassing & Differential diagnosis between AD and VaD was based
Backman, 1997). Given that early clinical AD and VaD solely on clinical data. Symptoms and signs of cerebrovas-
have a similar effect on many cognitive functions, similar-cular disorder as well as progression of the disease and the
ities in preclinical manifestations might be expected as welltemporal sequence of relevant events were taken into ac-
The aim of this study was twofold. First, we sought to count. The Hachinski Ischemic Scale (HIS; Hachinski et al.,
determine whether there are preclinical cognitive deficits in1975) was used to support the clinical judgment. A HIS
VaD. A second aim was to investigate whether such a prescore greater than 6 indicated VaD, a score of 5 or 6 mixed
clinical phase could be distinguished from that observed irdementia, and a score lower than 5 indicated AD. Both
AD. Using data from a population-based study, persons witlsensitivity and specificity of the HIS score have been shown
VaD, AD, and control participants were assessed with d@o be as high as .89 in differentiating between AD and VaD
cognitive test battery 3 years before the dementia diagnosis pathologically verified cases (Moroney et al., 1997). Be-
was made. cause brain imaging or neuropathological examinations could
not be performed, the majority of participants diagnosed
with VaD in the Kungsholmen Project have a history of one

METHODS or several clinically significant strokes, related in time to
the onset of dementia symptoms. In other words, the VaD
Research Participants diagnosis is a diagnosis of post-stroke (i.e., strategic or multi-

infarct) dementia with an abrupt onset. A diagnosis of mixed
The samples were selected from the Kungsholmen Projectlementia was made only in cases where it was clear that
a longitudinal population-based study of very old adultsvascular pathology had contributed significantly to the de-
(Fratiglioni et al., 1991, 1992). For the original population, mentia disorder. Psychiatric diseases were diagnosed ac-
baseline assessment was accomplished through a tweerding to DSM-III-R criteria at baseline, and according to
phase study design. In an initial screening phase, all inhal>SM-IV criteria (American Psychiatric Association, 1994)
itants of the Kungsholmen parish of Stockholm, Swedenat subsequent examinations.
who were= 75 years on October 1, 198K & 2368) were For the present study, the sample consisted of those per-
invited to participate. As a part of a longer interview, a sons who participated in the clinical examination and com-
cognitive screening test, the Mini-Mental State Examina-pleted the cognitive battery either at baseline or the first
tion (MMSE; Folstein et al., 1975), was administered tofollow-up of the Kungsholmen Projech(= 542). To in-
1810 individuals. Participants who scored 24 out of a  crease the statistical power, we used incident dementia cases
maximum of 30 on the MMSENR = 314) were considered from both first and second follow-up. Participants who died
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before follow-up but received a dementia diagnosis basedime 2 was missing due to the fact that the person had died
on a review of medical records were also included. Time 1(n = 57), moved ( = 2), or refused further participation
was defined as the assessment preceding time of diagnogis = 19), were excluded. A total of 149 controls remained
(Time 2) for all participants. Thus, Time 1 was either base-after these exclusion criteria were applied.

line or first follow-up, depending on whether time of diag- We gathered information concerning the presence of any
nosis was first or second follow-up. The follow-up interval vascular disease between 1969 and the Time 1 assessment
was around 3 years for all participantsl€ 2.91 years, for all participants. This information was derived from the
SD=.59). The focus of this study concerns cognitive per-Stockholm inpatient register, which contains the admission
formance at Time 1 for those who were diagnosed withand discharge diagnoses for all occasions where habitants
either VaD or AD at Time 2, and those who remained non-of Stockholm have received hospital care since April 1969
demented during the follow-up period. and onwards. The diagnoses used were hypertensive dis-

Fourteen of the 21 participants (67%) with incident VVaD ease (ICD-8: 400—404; ICD-9: 401-405), diabetes (ICD-8:
received their diagnosis at first follow-up and seven (33%)250), cerebrovascular disease (ICD-8: 430—438), ischemic
at second follow-up. The sample was screened for majoneart disease (ICD-8: 410—414), heart failure and arrhyth-
depression, dysthymia, other psychiatric disorders, and Pamia (ICD-8: 427—428).
kinson’s disease at Time 1. Four cases were excluded be- Time 1 demographic characteristics of incident VaD per-
cause of a diagnosis of major depression or dysthymia, ansons, incident AD persons, and control participants are pre-
two cases were excluded because of missing cognitive dataented in Table 1. The incident dementia groups were
Thus, 15 incident VaD cases, including three cases witlsomewhat older and less educated than the control group.
mixed dementia were included in the study. Also, the incident AD group had a higher proportion of

The incident AD group was selected in the same way asvomen than the other groups. However, univariate analy-
the incident VaD group. Sixty-one of the 74 subjects (82%)ses of variance showed that differences in dge(1) and
with incident AD were diagnosed at first follow-up and 13 education F(2,204)= 2.09,p = .13] were not statistically
(18%) at second follow-up. Nine persons were excludedsignificant. Ay? test revealed that group differences in sex
because of a diagnosis of major depression or dysthymialistribution were marginally significang?(2) = 5.48,p =
and two because of a diagnosis of psychosis. Also, 20 caseB6. As could be expected, the incident VaD persons were
were excluded because of missing cognitive data. Hencemore likely to be affected by vascular disease prior to Time
43 incident AD cases were included. 1 than the controls (47%s.15%), xy%(1) = 8.89,p < .01.

The control participants were selected from those particiPrior vascular disease was also more common in the inci-
pants who were non-demented at baseline or first follow-uglent VaD persons compared to the incident AD persons
(n = 406). First, the controls were randomly assigned a14%), y%(1) = 6.84,p < .01. After applying the exclusion
Time 1 measurement point. This was done in order to matclriteria, the average proportion of persons who had the Kung-
controls and incident dementia cases in terms of age ansholmen Project baseline as their Time 1 measurement point
potential training effects on the cognitive tests. An equalwas 69% (incident VaB= 53%; incident AD= 77%; con-
proportion of controls and dementia cases was selected tools = 68%). There were no significant group differences
have the Kungsholmen Project baseline as their Time 1with regard to whether baseline or first follow-up served as
Thus, 79% ( = 321) of the controls had their Time 1 as- Time 1, y?(2) = 2.95,p = .23.
sessment at baseline. For the remaining 2b% @5), the
first follow-up constituted Time 1. The same screening pro- o
cedure was then applied as for the incident dementia cases09nitive Assessment
This re;ulted in the e>§clusion of 35 persons with majorShort-term memory
depression or dysthymia, four persons with psychosis, one
person with Parkinson’s disease, and 64 persons who dids a measure of short-term memory, we used [(hgit
not have complete cognitive data. In addition, those whdSpansubtest from the Wechsler Adult Intelligence Scale—
developed dementia at some point during the follow-up peRevised (WAIS—-R; Wechsler, 1981). The test was admin-
riod (n = 75), and those for whom diagnostic information at istered according to standard procedures. Forward and

Table 1. Demographic characteristics of incident VVaD persons, incident AD persons, and normal controls at Time 1

Incident VaD Incident AD Control group
(n=15) (n=43) (n=149)
Age (years)M (SD) 85.27 (4.62) 84.02 (4.40) 83.72 (4.93)
Age range 76-93 75-92 75-95
Sex (Yowomen) 80.00 95.35 80.54
Education (years (SD) 8.40 (2.13) 8.19 (2.42) 9.12 (2.95)
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backward Digit Span were analyzed separately. Maximunorder to increase the possibility to grade also severely de-

score for the two tasks was 9 and 8, respectively. mented persons. The task consisted of seven designs, each
involving four blocks. One design was entirely red and an-
Episodic memory other was a check of red and white. The remaining designs

. - L were the first five designs from the WAIS—R. Standard rules
For a more detailed description of the episodic memory, - . . X
for administration and scoring were used. Maximum score

tests, see Backman and Forsell (1994)dce recognition was 24.

participants were presented with photographs qf famOL_ls The Clock Test (Christensen, 1984) consisted of two parts,
faces, half of which portrayed persons who attained their . . L
: clock settingandclock reading For both tasks, participants

fame between 1930 and 1950, and half of which were per- ' . o
were shown five clockfaces with marks indicating the num-

sons who became famous during the 1980s. During StUd)ﬁer locations, although no numbers were displayed. In clock

40 photos were shown consecutively at a rate offace. . S
. ) o . setting, participants were asked to draw the hands on the
Immediately following study, participants received a self- . . . .
clocks to indicate a given time. The times used were two

paced yes—no recognition test, in which the 40 target faces’clock, five o’clock, three o’clock, ten-forty-five, and seven-

X ; 0
were presented along with an equal number of d'StraCtorrﬁfteen. In clock reading, participants were asked to report
the time indicated by the hands of the clocks. The times

(20 dated and 20 contemporary). The recognition measu
used in this study was number of hits minus number of false . : X . .

. used in this task were eleven o’clock, eight o’clock, one-
alarms (maximum score 20). Because performance for _ . .

fifteen, twelve-thirty, and three-fifteen. The test was self-
dated and contemporary faces was strongly relatee ( .
. o aced and maximum score was 5 for each task.

.77,p < .001), a composite face recognition score was use

in the analyses. bal fl
Word recall and recognition were assessed by means c}f’er alfluency

three different word lists administered at different timesThree tests measuring verbal fluency (Lezak, 1995) were
during the cognitive testing. Each list comprised 12 con-administered. Ircategory fluencyparticipants were asked
crete nouns presented both orally and visually. The list§o generate as many food items as possible in 60 s. For the
were comparable with regard to word length, word fre-|etter fluencytasks, participants were given 60 s to generate
quency, and concreteness, as determined by a previous ngfs many words as they could, beginning with the letter N
mative study (Molander, 1984). In free recall and recognitionand S, respectively. They were instructed that proper names,
of random words, all items belonged to different taxonomichumbers, or words with a different suffix were not credited.
categories. One list was presented at a fast rat¢yPsd),  Because of the strong relationship between the two letter
and the other at a slow rate (2vgord). Following presen-  fluency measuresr(= .74, p < .001), a composite letter
tation of each list, participants were given 2 min for an oralfluency score was used in the analyses.

free recall test. Immediately following free recall, partici-

pants were given a self-paced yes—no recognition task in

which the 12 target words were presented randomly interData Analyses

mixed with 12 distractors. Recognition was again measuregirst, we examined mean-level differences on the cognitive

as number of hits minus number of false alarms. Perfory , japes at Time 1 for incident VaD, incident AD, and nor-

mance for rapidly afd slowly presented words was rElat(""flnal control participants. A multivariate analysis of covari-
in both free recall (= .52,p < .001) and recognition(= 506 (MANCOVA) was conducted on the cognitive data 3

.57,p < .001). Thus, these measures were aggregated i, s hefore diagnosis, using age, sex, and education as
onerandom recaliand oneword recognitiorcomposite score, covariates. Second, we examined the strength of the asso-

each with a maximum of 12. . ciation between cognitive test performance and future de-
For free and C“e‘?' recall of organlzaple WOI’dS,'lZ CONentia status by means of three logistic regression analyses
cret_e houns b_elonglng to four taxonomic categories (e'g'contrasting (1) incident VaD participants and non-demented
f_urnlture, musical mstruments_)_were presented _Consecuﬁersons, (2) incident AD participants and non-demented
tively at arate of 5 word. Participants were firstgiven an o.5on¢ and (3) incident VaD and incident AD participants.
immediate free recall task. Folk_)vx_/mg conjplet|_on of this , 4 regressions, the demographic variables were entered
task, a cued recall task was administered, in which the foufq o,y ariates in the first block. The cognitive measures were
taxonomic category names were provided as retrieval CUe§,op, entered in stepwise forward fashion. All variables ex-
Two min were allowed for each of these recall tasks. AnCept sex were converted into standam) §cores before

orgamze((jj 'recr?llcomgl)oyte scoLe (fmaX|mL(ij scc?#e 12I)I analysis, in order to facilitate comparison of the relative
was used in the analyses, as the free and cued reca Meportance of the variables.

sures were highly correlated € .81,p < .001).

Visuospatial ability RESULTS

We used a modified version d8lock Designfrom the Raw scores for the cognitive measures for incident VaD
WAIS-R (Wechsler, 1981). The modification was done inpersons, incident AD persons, and controls are presented in
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Table 2. For illustrative purposes, the relative impairment To investigate possible differences between the two inci-
of the incident VaD and AD persons across tasks is disdent dementia groups more thoroughly, individtidésts
played in Figure 1. This figure shows the means for the twavere performed contrasting these groups on all cognitive
incident dementia groups expressedziscores, after sub- tests, thereby decreasing the risk of committing type Il er-
tracting the mean of the control group. As can be seen fromors. However, no significant differences in cognitive per-
the figure, the general pattern indicates poorer performancirmance were foundg > .10). Further, as can be seen in
for both incident dementia groups compared to the controlsTable 2, the confidence intervals around the means of the
A3 (group)X 11 (cognitive variables) MANCOVA, con- two incident dementia groups overlapped for all cognitive
trolling for the demographic factors, revealed a significantmeasures. When comparing differences in cognitive perfor-
overall effect of group, WilksA = .52,F(22,382)= 6.72, mance between the incident VaD and AD groups, the aver-
p < .001. As to the cognitive variables, significant group age effect sized) was .34, a small effect according to
differences were found for random rec&l(2,201)=30.10, Cohen (1992). To detect a difference of that size with a
MSE=2.00,p < .001,»?=.23; organized recal;(2,201)=  power of .80, approximately 140 persons would be required
21.19,MSE= 3.50,p < .001,»2 = .17; word recognition, in each group. Given the incidence rates of AD and VaD,
F(2,201)= 33.66,MSE= 3.70,p < .001,72 = .25; face this is an unrealistic expectation.
recognition,F(2,201)= 61.26, MSE = 11.82,p < .001, An interesting possibility is that some persons in the in-
1n? = .38; Block DesignF(2,201)= 17.49,MSE= 20.83, cident dementia groups may have a preclinical cognitive
p < .001,9% = .15; clock settingF(2,201)= 8.41,MSE= deficit, whereas others have not. This issue was addressed
1.58,p < .001,n2 = .08; clock readingF(2,201)= 3.60, by examining the distribution of scores in different quar-
MSE=.68,p=.029,17% = .04; category fluencys (2,201)= tiles. When defining cognitive impairment as scoring within
13.29,MSE=40.89,p < .001,»%2 =.12; and letter fluency, the first quartile on at least one cognitive measure, only one
F(2,201)= 8.14,MSE= 20.60,p < .001,72 = .08. There participant in each preclinical dementia group was un-
were no group differences on the two Digit Span tegts>(  impaired. If only the episodic memory measures were con-
.10). sidered, two incident VaD persons (13%), and 11 incident
Bonferronipost-hoccomparisons | < .05) were made AD persons (26%) were unimpaired.
on the estimated marginal means. These tests indicated lowerThree logistic regression analyses were conducted with
performance for the incident VaD persons compared to théiagnostic category at Time 2 as the outcome variable. The
controls on three out of four episodic memory measuresresults from the logistic regressions are shown in Table 3.
random recall, word recognition, and face recognition. TheFace recognition was the only measure that showed an in-
incident AD group performed worse than those who re-dependent association with incident VaD 3 years later. This
mained non-demented on all measures of episodic memoryeasure also showed the strongest association with future
and also on the fluency and visuospatial measures, excepD. In addition, Block Design and word recognition were
for clock reading. The incident VaD and incident AD groups independently associated with incident AD. Consistent with
did not differ reliably on any cognitive measure. the results from the mean-level analyses, it was not possi-

Table 2. Means, standard deviations, and 95% confidence inter@lsfor the cognitive variables at Time 1 for
incident VaD persons, incident AD persons, and normal controls

Incident VaD Incident AD Control group
M (SD) 95%Cl M (SD) 95%Cl M (SD) 95%Cl

Short-term memory

Digit-forward 5.80 (.94) 5.28-6.32 5.35 (.92) 5.06-5.63 5.72 (1.10) 5.54-5.90

Digit-backward 3.87 (1.25) 3.18-4.56 3.91 (1.06) 3.58-4.23 4.26 (1.14) 4.08-4.45
Episodic memory

Random recall 4.17 (1.18) 3.52-4.82 3.58 (1.53) 3.11-4.05 5.53 (1.47) 5.30-5.77

Organized recall 6.53(2.16) 5.34-7.73 5.59 (2.21) 4,91-6.27 7.79 (1.81) 7.50-8.08

Word recognition 7.80 (2.46) 6.44-9.16 6.49 (2.67) 5.67-7.31 9.35 (1.63) 9.09-9.62
Face recognition 9.37 (5.13) 6.52-12.21 8.60 (4.79) 7.13-10.08 14.92(3.01) 14.43-15.41
Visuospatial ability

Block Design 11.27 (6.69)  7.56-14.97  8.72(5.26)  7.10-10.34 14.26 (4.95) 13.45-15.06
Clock setting 3.13(1.46)  2.33-3.94 2.72(1.56)  2.24-3.20 3.80 (1.27)  3.59-4.00
Clock reading 413(1.13)  3.51-4.76 435 (92) 4.06-4.63  4.66 (76) 4.53-4.78

Verbal fluency
Category fluency  16.33(7.81) 12.01-20.66 13.56 (6.40) 11.59-15.53 19.11 (6.50) 18.06-20.16
Letter fluency 9.37 (3.76) 7.28-11.45 7.99 (4.33) 6.65-9.32 11.70 (5.04) 10.89-12.52
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ble to separate the two dementia types on the basis of thef{face recognition, word recognition, and random recall).
cognitive performance at Time 1. This pattern of preclinical impairment may be compared to

All analyses were repeated after excluding the mixed dethat of the incident AD cases. The latter group performed at
mentia casesn(= 3) from the incident VaD group. The a lower level than the controls on all episodic memory and
conclusions from these analyses were identical to those deerbal fluency measures, and also on two measures of vi-
scribed above and, therefore, only the analyses that insuospatial skill (Block Design and clock setting). Although
cluded all participants are presented here. the incident AD cases showed somewhat larger impairment
relative to the controls than the incident VaD cases, the two
DISCUSSION groups did not differ from each other on any cognitive

measure.

The main finding from this study was that we were able to These findings (see Figure 1) suggest that the preclinical
document a preclinical phase with cognitive deficits 3 yeardmpairment in AD and VaD alike extends beyond episodic
prior to the diagnosis of VaD. Specifically, persons with memory. In addition, separate analyses indicated that a cer-
incident VaD showed lower baseline performance than theain proportion (13% in the VaD group and 26% in the AD
controls on three out of four measures of episodic memorgroup) of the preclinical cases showed relatively normal
episodic memory performance at baseline. The lack of pre-
clinical effects on the Digit Span measures for both demen-
tia groups is in agreement with prior research indicating
that relatively passive primary memory operations are un-
affected prior to the diagnosis of dementia (Elias et al.,
2000; Howieson et al., 1997).

In the logistic regression analyses, only face recognition
was independently associated with future VaD, whereas
face and word recognition and Block Design were in-

Table 3. Logistic regression analyses for determining group
differences three years before diagnosis

B SE OR 95%Cl p

VabD vs.control$t

Face recognition 202 50 7.56 2.83-20.22<.001 . .

AD V. Cor?tr0|§ cluded in the corresponding model for AD. Thus, although
Face recognition  2.07 .35 7.93 3.99-15.77<.001 the preclinical cognitive deficits were more widespread in
Block Design 87 31 238 1.31-432 <01  the AD group compared to the VaD group, episodic mem-

ory impairment dominated in both groups. Although the
reduction of variables included in the logistic regressions

Word recognition .72 .30 206 1.15-3.70 <.05

Note All effects are adjusted for age, sex, and education.
aVaD was coded as 1; no dementia was coded as 2.

PAD was coded as 1; no dementia was coded as 2.
OR = odds ratio;Cl = confidence interval.
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Toward this end, it is of interest to note that the facethan the executive tasks was found to be most effective in
recognition task was most effective in signaling an impend-identifying incident VaD cases. Having said that, it should
ing dementia disease in VaD and AD alike. This task in-be noted that deficits in executive functioning may be most
volves a substantial amount of cognitive support as itpronounced in subcortical VaD (Kramer et al., 2002;
provides cues at both encoding (the presentation of familMcPherson & Cummings, 1996). The present VaD group
iar faces) and retrieval (a recognition test with copy cues)consists of persons with post-stroke dementia and it might
The large preclinical deficits in this task may reflect the be that the pattern of cognitive deficits is different in other
fact that also non-demented older adults have difficultiessubtypes of VaD.
in less supported episodic memory tasks such as free re- The fact that the largest and most consistent deficit was
call (Backman et al., 2001; Craik & Jennings, 1992). Inobserved for episodic memory in both incident dementia
other words, marked deficits in supported memory taskgroups does not necessarily imply that the two conditions
may be indicative of conditions other than normal agingaffect the same regions in the brain, as different mecha-
such as incipient dementia. nisms may cause comparable impairment at the behavioral
Conceivably, the cognitive deficits observed in preclini- level. Reed and coworkers (2000) found a double dissoci-
cal VaD reflect the presence of a generalized vascular paation between memory dysfunction and regional glucose
thology that affects cognitive functioning before resulting metabolic activity in AD and subcortical stroke. Specifi-
in a VaD diagnosis. It is known that risk factors for VaD, cally, performance on a verbal recognition task correlated
such as hypertension, have an effect on cognitive functionwith left hippocampal and temporal lobe metabolism in
ing without the presence of dementia (Elias et al., 1993AD patients, and with prefrontal lobe metabolism in pa-
Launer et al., 1995). Chronic hypertension causes the artetients with subcortical stroke. It is well documented that
ies to develop thicker walls, which leads to a reduced cereproficient episodic remembering draws on a large dis-
bral blood flow. Insufficient blood flow damages the small tributed network involving the hippocampal complex,
vessels of the brain and also leads to a decreased glucoelamus, specific parietal regions, cerebellum, and the
metabolism, resulting in poorer cognitive functioning (Far-fronto-striatal circuitry (Cabeza & Nyberg, 2000). Thus,
kas & Luiten, 2001). Cerebral blood flow also has an im-alterations at any of the multiple sites in this network may
mediate effect on cognition, as indicated in research showinge capable of disrupting performance and producing func-
that induced cerebral hypoperfusion, caused by occlusiotionally similar impairment.
of the carotid artery, has a direct impact on sustained atten- Although the two incidentdementia groups displayed a sim-
tion (Marshall et al., 2001). Moreover, cognitive function- ilar pattern of cognitive impairment, the deficits were some-
ing in normal aging is influenced by pathology typically what more pronounced in the incident AD group. Does this
associated with VaD, such as silent strokes (Maeshima et aimean that cognitive functioning is more affected in preclin-
2002) and white matter lesions (Breteler et al., 1994b; Skoogcal AD than in preclinical VaD? An alternative explanation
et al., 1996). The prevalence of silent infarcts among elis differences in statistical power for the group comparisons,
derly adults with no self-report of stroke or TIA was re- giventhatthe incidentAD group was more than twice as large
ported to be as high as 28% in a community-based studgs the incident VaD group. However, when comparing the
(Bernick et al., 2001). Also for white matter lesions, high raw scores of the two incident dementia groups (see Table 2),
prevalence rates in non-demented older adults have beénis clear that the incident AD group performed at a lower
observed with markedly increasing prevalence with increaslevel than the incident VaD group on most tasks. Also, the
ing age (de Leeuw et al., 2000). As both silent infarctionsstandard deviations of the cognitive tests for the two incident
(Bernick et al., 2001) and white matter lesions (Wong et al. dementia groups were very similar, and thus provide no evi-
2002) have been associated with an increased risk of futurdence that marked heterogeneity in preclinical VaD could ex-
stroke in the general population, the prevalence rates can lygain the obtained pattern of results.
assumed to be even higher in a population of preclinical An issue that has been raised concerning the preclinical
VaD cases. phase in AD is whether it represents unrecognized mild
The lack of significant differences in cognitive function- dementia (Morris et al., 2001). In the present study, none of
ing between VaD and AD at the preclinical stage may bethe participants fulfilled the criteria for questionable demen-
viewed in light of the fact that past research has generallyia at Time 1. Still, the two incident dementia groups showed
failed to differentiate between the two diseases at the earlglear cognitive impairment relative to the controls. Regard-
clinical stages (Almkvist et al., 1993, 1999; Erker et al.,ing the case of post-stroke dementia, the demarcation line
1995; Erkinjuntti et al., 1986; Fahlander et al., 2002; Has-between preclinical and clinical dementia should be easier
sing & Backman, 1997). It has been suggested that mede distinguish than in the case of AD. This is so because
sures of executive function should be added to the diagnostidiagnosis requires a clinically significant stroke related in
procedure of dementia in order to improve early detectiortime to the onset of dementia symptoms. In addition, VaD
of VaD (Roman & Royall, 1999). In the present study, sev-has the potential of being reversed before it reaches its clin-
eral tasks that can be considered to measure executive funical stage. Therefore, the terms preclinical VaD or vascular
tion were included, such as clock setting and verbal fluencycognitive impairment (Hachinski, 1994) may fill an impor-
However, performance on the episodic memory tasks rathgant function.
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A limitation of the present study is that it lacked neuro- Almkvist, O., Backman, L., Basun, H., & Wahlund, L.-O. (1993).
imaging or neuropathological confirmation of the diagnosis.  Patterns of neuropsychological performance in Alzheimer’s dis-
Still, fairly strict criteria for VaD were used, corresponding  ease and vascular dement@ortex 29, 661-673.
to the National Institute of Neurological Disorders and StrokeAImkvist, O., Fratiglioni, L., Agtiero-Torres, H., Viitanen, M., &
and the Association Internationale pour la Recherche et Béckman, L. (1999). Cognitive support at episodic encoding
I'Enseignement en Neurosciences (NINDS-AIREN) crite- and retrieval: Similar pe_ltterr’ls qf utilization in community- _
ria for possible VaD (Roman et al., 1993). All participants based samples of Alzheimer’s disease and vascular dementia

. . o L patientsJournal of Clinical and Experimental Neuropsychol-
diagnosed with VaD had suffered a clinically significant ogy, 21, 816-830.

stroke, or had other strong indicators of a vascular origin ofymerican Psychiatric Association. (198 Djiagnostic and Statis-
the dementing disorder. It is therefore quite certain that vas- tical Manual of Mental Disorder¢3rd ed., rev.). Washington,
cularfactors were the primary cause of dementiain the present DC: American Psychiatric Association Press.

VaD group. Onthe other hand, the VaD persons in the presemtmerican Psychiatric Association. (1998)jiagnostic and Statis-
study all had multi-infarct or some other type of post-stroke tical Manual of Mental Disorder¢4th ed.). Washington, DC:
dementia. Thus, cases of VaD originating mainly from sub- American Psychiatric Association Press.

cortical small-vessel disease would not be included in thd@ckman, L. & Forsell, Y. (1994). Episodic memory functioning
VaD group. Given the overlap in pathology betweenVaD and I @ community-based sample of old adults with major depres-
AD that has been found in previous research (Kalaria & Bal- sion: Utilization of cognitive supportJournal of Abnormal
lard, 1999), the possibility remains that degenerative pros Psychology103 361-370.

h istic of Kingi llel with th Backman, L., Small, B.J., & Wahlin, A. (2001). Aging and mem-
cesses characteristic of AD were working in parallel with the ory: Cognitive and biological perspectives. In J.E. Birren &

vascular changes among the incident VaD persons\(aed K.W. Schaie (Eds.)}andbook of the psychology of agitfth
versg. This mightbe particularly likely inthis sample of very  ed., pp. 349-377). San Diego, California: Academic Press.
old adults, as the occurrence of mixed pathology increases iBernick, C., Kuller, L., Dulberg, C., Longstreth, W.T., Manolio,
late senescence (Aguero-Torres et al., 1999). An obstacle in T., Beauchamp, N., & Price, T. (2001). Silent MRI infarcts and
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increased risk of dying as a result of the cerebrovascular dis- rology, 57, 1222-1229.

order (Qiu et al., 2002). Consequently, many persons ma?reteler,_M.M.B., Cla_us, JJ, Grobpeef D.I_E., &Hofmap,_A. (1994_a).
die before they receive a dementia diagnosis. In the current _Cardlovascular disease and distribution of cognitive function

. L . e - . in elderly people: The Rotterdam studritish Medical Jour-
study, we tried to minimize this possibility by reviewing clin nal. 308 16041608

ical records, diTQ'Charge diagnoses, ";.md death Certiﬁcates, %freteler, M.M.B., van Amerongen, N.M., van Swieten, J.C., Claus,

persons who died beforg follow-up in order to establish !f 1.3, Grobbee, D.E., van Gijn, J., Hofman, A., & van Harskamp,
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differential survival was thereby avoided. cerebral white matter lesions on magnetic resonance imaging:
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preclinical phase in VaD 3 years before diagnosis. The pat€abeza, R. & Nyberg, L. (2000). Imaging cognition 1l: An empir-
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similar to that observed in preclinical AD, although the  Neurosciencel2, 1-47.
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. . S " vascular dementia proposed by the State of California Alzhei-
A precise mapping of the preclinical phase of VaD would
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