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ABSTRACT

Objective. To test the hypothesis that aspirin and non-steroidal anti-in¯ammatory drugs (NSAIDs) may prevent
dementia or cognitive impairment.

Design. A two-wave longitudinal study over 3.6 years.
Setting. A community survey of elderly persons living in Canberra, Australia.
Participants. There were 1045 elderly persons aged 70 at the start of the study; cognitive assessment was obtained at

both waves on 588.
Main outcome measures. Cognitive functioning was measured using the Mini-Mental State Examination, an

episodic memory test, a test of mental speed and the National Adult Reading Test. Dementia was assessed using the
Canberra Interview for the Elderly.

Results. On cross-sectional data, those who had been taking NSAIDs or aspirin performed no better on the
cognitive tests after account had been taken of other confounding variables. There was no interaction with
apolipoprotein E genotype. On longitudinal data, no di�erence was found between NSAID or aspirin users and
controls, either in cognitive decline or incidence of dementia.

Conclusions. The results do not support the hypothesis that aspirin or NSAIDs have a protective e�ect, but
it remains possible that various sources of measurement error may have attenuated an e�ect of clinical signi®-
cance from either type of drug. Conclusive evidence can be obtained only by a prospective trial.# 1997 JohnWiley &
Sons, Ltd.

Int. J. Geriat. Psychiatry, 12, 926±930, 1997.
No. of Figures: 0. No. of Tables: 1. No. of References: 14.

KEY WORDSÐNSAIDs; aspirin; Alzheimer's disease; dementia; cognitive impairment

Since Jenkinson et al. (1989) reported an inverse
association between rheumatoid arthritis and
Alzheimer's disease, there have been over 20
publications on the possibility that persons
who have taken aspirin or non-steroidal anti-
in¯ammatory drugs (NSAIDs) over long periods
have a lower risk of dementia, or have slower
cognitive decline in later life. Critical reviews have
been presented by Breitner (1996) and McGeer

et al. (1997). While some of these studies have
reported a protective e�ect, many have de®ciencies
in their design. Some have been based on highly
selected samples of the elderly, diagnostic ascer-
tainment has often been weak, and information
about exposure, type, dosage and duration of drug
exposure has frequently been de®cient. The major-
ity are cross-sectional studies in which persons with
and without a dementia may not have had an equal
probability of being prescribed NSAIDs, and there
is a greater likelihood of reporting bias about drug
exposure. There may have been publication bias, in
which papers with negative evidence for such an
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e�ect are less likely to be submitted and accepted
for publication (Rosenthal, 1979). Yet it is import-
ant that comprehensive and balanced information
be found on the topic, so that a decision can be
made about the justi®cation for a therapeutic trial.

We report here the ®ndings in a longitudinal
study of a community sample of elderly persons
on whom we obtained an assessment both of
cognitive performance and past exposure to anti-
in¯ammatory drugs. The hypotheses tested were
that, on cross-sectional assessment, persons with a
history of using such drugs over prolonged periods
will have a reduced prevalence of both cognitive
decline and dementia; and on longitudinal assess-
ment will have a lower incidence of these.

METHODS

In 1990±91, a probability sample of 945 persons
aged 70 years and over and living in the community
was examined using the Canberra Interview for the
Elderly (CIE) (Social Psychiatry Research Unit,
1992; Mackinnon et al., 1993). A further sample of
100 persons living in special hostels for the elderly
or nursing homes was also examined. Details of the
methods and ®ndings from the ®rst assessment
(wave 1) have been previously reported (Henderson
et al., 1994). In the latter half of 1994, an attempt
was made to reinterview those in the cohort who
were still alive and accessible in the eastern states
of Australia (wave 2). The same instrument was
used, but administered by a di�erent interviewer. A
cheek-swab was obtained for determining apolipo-
protein E genotype (Henderson et al., 1995).

The CIE is a standardized assessment of cogni-
tive performance and depressive symptoms. It
includes an informant interview and can identify
cases of dementia or depression by DSM-III-R
(American Psychiatric Association, 1987). There
are four measures of cognitive function in the CIE:
(1) the Mini-Mental State Examination (MMSE)
(Folstein et al., 1975); (2) the Symbol Letter
Modalities Test (SLMT) (Christensen et al.,
1994), a measure of cognitive speed; (3) the Epi-
sodic Memory Test (EMT) (Jorm, 1992), which
consists of four short memory tasks; and (4) the
National Adult Reading Test (Nelson, 1982)
(NART), which correlates highly with intelligence
tests and is relatively stable across the lifespan.
Scores on the SLMT and the NART were con-
verted to standardized scores (mean � 100,
SD � 15) based on norms either published or

collected from an earlier sample (Social Psychiatry
Research Unit, 1992). Because respondents taking
medication are likely to have cerebrovascular
disease or arthritis, possibly a�ecting their cogni-
tive test performance, we also examined an
informant-reported Stroke Scale (Jorm et al.,
1995) and self-report of arthritis or rheumatism.

In the wave 2 assessment in 1994, both the
respondents and their informants were asked, `Was
there ever a long period when (R) took aspirin
compounds daily or almost daily? Examples of
aspirin compounds are listed here'. They were
then shown a card with 15 brand names used in
Australia. The same questions were repeated for
`non-steroidal anti-in¯ammatory compounds'. A
show-card for these listed 13 brand names. Inform-
ation on the actual dosage and duration of use was
not obtained. In the analysis that follows, drug use
has been determined from the informants' reports.

The analysis involved both cross-sectional data
(wave 2) and longitudinal data (change from wave
1 to wave 2). The cross-sectional analysis compared
mean scores of the user and non-user groups using
t-tests, and di�erences in prevalence of dementia
and arthritis using chi-square tests. To control for
the e�ects of age, education, stroke and arthritis,
multiple linear regression was used when the test
scores were the dependent variable, and multiple
logistic regression when dementia was the depend-
ent variable. The predictor variables in these
regression analyses were age, years of education,
stroke, arthritis and use of the two classes of medi-
cation (two dichotomous variables). In supplemen-
tary analyses, the number of apolipoprotein E e4
alleles was also entered as a main e�ect predictor
and as a series of interaction e�ects involving the
two classes of medication. For the longitudinal
data, conditional linear regression analysis was
used, with wave 1 test score entered as a predictor
along with the others. Incident cases of dementia
were examined by excluding subjects who were
cases of dementia at wave 1 from the logistic
regression analyses.

RESULTS

Response rates

Of the 1045 persons examined in 1990±91, either
full or partial interviews were obtained in 1994
for 709 (67.9%). Their mean age was 80.1 (SD 4.9;
range 73±102 years). Of the remainder, 227
(21.7%) were known to have died in the interim,
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87 (8.3%) refused to participate and 22 (2.1%)
could not be contacted. Rates for refusal or failure
to contact were independent of residence at wave 1
(community or institution), age group and sex.
Data on cognitive performance at both waves,
together with information on drug exposure, were
obtained on 588 persons. Most of the missing data
were due to lack of an informant.

Reliability of exposure information

To obtain some assessment of the reliability with
which regular use of aspirin and NSAIDs was
reported, we compared the rates according to the
non-demented respondents and their informants,
then calculated the kappa coe�cient of agreement
between the two. The rates reported were very
similar: 38 and 34% respectively for aspirin, and
28% each for NSAIDs. The kappas were 0.58 and
0.51 respectively.

Cross-sectional associations with cognitive
performance and dementia

In the cross-sectional data at wave 2 shown in
Table 1, the aspirin users compared to controls
had had fewer years of education, more stroke
symptoms, performed as well on cognitive tests
except the NART, but had a higher prevalence of
dementia by DSM-III-R. In contrast, the NSAID
users compared to controls had had more educa-
tion, more stroke and arthritis, performed better on
the NART, but did not di�er from controls in
MMSE, EMT or SLMT scores, or on the preva-
lence of dementia. There was no sex di�erence in
prevalence of using either drug (not shown in
table). When age, education, stroke and arthritis
were controlled using multiple regression, there
were no signi®cant associations between use of
NSAIDs and scores on the MMSE (standard-
ized b � 0:04; p � 0:36), the EMT (b � 0:05,
p � 0:30), the SLMT (b � 0:02; p � 0:63) or the
NART (b � 0:04; p � 0:36). Similarly, there were
no signi®cant associations between use of aspirin
and MMSE score (b � ÿ0:06; p � 0:18), EMT
(b � ÿ0:03; p � 0:50), SLMT (b � ÿ0:06, p �
0:16) or NART (b � ÿ0:08; p � 0:06). On multi-
ple logistic regression, NSAID use did not contri-
bute signi®cantly to the prevalence of dementia
(b � 0:39; odds ratio 1.48, 95% CI 0.63±3.51), nor
did aspirin use (b � 0:77; odds ratio 2.16, 95% CI
0.96±4.86).

Longitudinal associations with cognitive
performance and dementia

We then used multiple linear regression to
predict cognitive test scores at wave 2 conditional
on scores at wave 1. Scores on none of the tests
were predicted by use of the drugs after the wave 1
score, age, education, stroke and arthritis had been
controlled. Standardized bs for NSAIDs were 0.01
( p � 0:80) with the MMSE, 0.01 ( p � 0:89) with
the EMT, 0.01 ( p � 0:76) with the SLMT and
0.02 ( p � 0:49) with the NART. Standard-
ized bs for aspirin were similarly nonsigni®-
cant: ÿ0:03 � p � 0:46) with the MMSE, ÿ0:01
� p � 0:90) with the EMT, ÿ0:06 � p � 0:07) with
the SLMT and ÿ0:04 � p � 0:09) with the NART.
Likewise, drug usage failed to predict the presence
of dementia at wave 2 after cases at wave 1 had
been excluded and age, education, stroke and
arthritis controlled: for NSAIDs b � 0:51; odds

Table 1. Mean values (with SDs) and dementia preva-
lence rates for users and non-users

Variable Aspirin users Non-users p-value

(N � 206) (N � 382)

Age 80.4 (5.2) 80.3 (4.9) 0.821

Education 11.0 (2.4) 11.6 (2.6) 0.006

ADL 4.2 (5.3) 3.2 (4.7) 0.028

MMSE 26.6 (3.1) 27.2 (2.8) 0.071

Episodic Memory 12.0 (3.3) 12.3 (3.0) 0.395

Symbol±letter 93.7 (18.7) 97.1 (16.5) 0.052

NART 112.4 (9.3) 114.8 (8.4) 0.006

Stroke Scale 0.8 (1.4) 0.3 (0.8) 0.000

Prevalence of arthritis 60.9% 53.5% 0.110

Prevalence of DSM-III-R 8.5% 4.1% 0.033

dementia

Variable NSAID users Non-users p-value

(N � 154) (N � 434)

Age 80.8 (5.3) 80.2 (4.8) 0.466

Education 11.8 (2.7) 11.2 (2.5) 0.009

ADL 4.6 (5.2) 3.2 (4.8) 0.004

MMSE 27.2 (2.5) 26.9 (3.1) 0.201

Episodic Memory 12.5 (2.7) 12.1 (3.2) 0.193

Symbol±letter 97.3 (16.7) 95.5 (17.5) 0.319

NART 115.5 (8.1) 113.5 (8.9) 0.027

Stroke Scale 0.8 (1.3) 0.4 (1.0) 0.004

Prevalence of arthritis 70.6% 50.8% 0.000

Prevalence of DSM-III-R 4.9% 5.9% 0.640

dementia

Note: Numbers in the groups vary because of missing values.
For dementia prevalence, the Ns are: 188 aspirin users and 345
non-users, 144 NSAID users and 389 non-users.
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ratio 1.66, 95% CI 0.64±4.32; for aspirin b � 0:58;
odds ratio 1.79, 95% CI 0.72±4.45. There were no
interaction e�ects involving the number of apoli-
poprotein E e4 alleles and use of either of the
medications.

DISCUSSION

The strengths of this study are that it was based
on a community sample of the elderly assessed
twice in 3.6 years, regular use of the drugs was
ascertained from an informant, the name of the
drug was identi®ed, the same assessments were
used independently of exposure status, the inter-
viewers and respondents were unaware of the
hypotheses being tested, both continuous measures
of cognitive function and internationally standard-
ized diagnoses of dementia were obtained, and age,
education, physical disability and apolipoprotein E
genotype were controlled. Cross-sectional associa-
tions at the second assessment have been examined
after accounting for previous cognitive levels.

The de®ciencies of the study are ®rst, that the
data on drug exposure were obtained at wave 2, and
there may therefore have been unequal probability
of having been prescribed the drug. In support of
this, there was a higher prevalence of dementia and
stroke in aspirin users. But, when stroke symptoms
were statistically controlled, there was no di�er-
ence between aspirin users and non-users in
either dementia prevalence or cognitive function-
ing. Second, there may have been reporting bias
between those a�ected and not a�ected. Third,
there may have been di�erential availability of the
cohort for follow-up due to frailty or mortality.
Fourth, Alzheimer's disease was not di�erentiated
from vascular or other types of dementia, although
the associations were investigated controlling for
stroke symptoms. Lastly, the reliability of informa-
tion on drug exposure was only moderate: there is
likely to have been misclassi®cation of exposure
status and there is no information on the duration
of exposure or the dosage.

On the cross-sectional data, no protective e�ect
was found for NSAIDs or aspirin. On the longi-
tudinal data, neither type of drug was associated
with a lower incidence of cognitive decline or
dementia. We therefore ®nd no evidence here that
NSAIDs or aspirin have a protective e�ect. It
nevertheless remains possible that the several
sources of measurement error in the study have
attenuated a protective e�ect of clinical signi®cance

from either type of drug. Conclusive evidence
can be obtained only by a prospective trial.
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