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Abstract

Aims: The study aimed to estimate incidence rates of mild
cognitive impairment and related disorders, and conversion
to dementia. Methods: The data are drawn from the PATH
Through Life Study. Baseline assessment in 2001-2002 in-
cluded 2,551 participants 60-64 years old with 2,222 par-
ticipating in a 4-year follow-up. Those screened positive
with a cognitive assessment received clinical assessment for
diagnoses of mild cognitive disorders (MCD) or dementia us-
ing established clinical criteria. Prevalence and incidence
rates for the cohort were estimated with predictive regres-
sion models. Results: Annual incidence of dementia was
0.25%. Prevalence of mild cognitive impairment was 4.2%,
age-associated memory impairment was 2.4%, age-associ-
ated cognitive decline was 7.6%, mild neurocognitive disor-
dersoccurredin 12.9% and other cognitive disorders in 7.3%.
Prevalence of any diagnosis of any MCD (Any-MCD) was
29.5% and the annual incidence rate for Any-MCD was 5.7%.
Agreement for specific diagnoses between waves 1 and 2

was fair to poor (0-47.0%), but agreement for Any-MCD over
4 years was 89.0%. Conclusion: MCD diagnoses do not pre-
dict dementia at a 4-year follow-up in young-old adults.
Prevalence rates for MCD vary greatly depending on the cri-
teria and time of assessment. Copyright © 2008 S. Karger AG, Basel

Introduction

It is widely recognised that very early identification of
cognitive decline is important for targeting with treat-
ments and interventions that may prevent or delay de-
mentia [1, 2]. Several sets of criteria have been proposed
to describe cognitive impairment in late life that is not
severe enough to meet criteria for dementia [3], with par-
ticular research focus on mild cognitive impairment
(MCI) [4] as defined by the Mayo Clinic Group [5] and
particular sub-types of MCI [6]. Prevalence rates of mild
cognitive disorders (MCD) in community samples of old-
er adults are notably variable [3] and have ranged from 3
to 36% [7]. Likewise there is wide variation in the report-
ed conversion rates from MCD to dementia, ranging
from 1 to 36% per year [3]. Reasons proposed for this vari-
ability include variation in the sampling frame, diagnos-
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tic criteria, underlying neuropathology and sample age
[8]. In a review of 19 longitudinal studies published be-
tween 1991 and 2001, it was concluded that the major
source of variability in the conversion rate is the study
setting with the memory clinic attendees having higher
conversion rates compared to epidemiological samples
[9]. Amnestic MCI diagnosis with its emphasis on mem-
ory impairment alone has been highly criticised due its
poor predictive validity [10]. As a result, MCI sub-types
have been included in the diagnostic framework of sub-
jects presenting with cognitive complaints [11]. It is also
important to note that MCI is clearly a heterogeneous
state in the community setting, where more than a third
of subjects revert to normal [12-14]. In the past, results
on the predictive validity of MCI diagnoses in popula-
tion-based samples have been disappointing [10, 15], yet
such studies are required to obtain true estimates of cog-
nitive disorders in the population. These are required for
public health planning, costing and interventions. Al-
though sensitive neuropsychological markers such as
tests of episodic memory [16] increase the accuracy of
prediction, there is a growing consensus that the best
model of prediction should use a multivariate model
where researchers combine clinical judgement with neu-
roimaging and biomarkers [4]. This may be possible in
clinical settings, but the implementation of this at the
primary care level would be difficult. We have reported
previously in the same sample (wave 1) that even with the
use of structural MRIs, there was no difference between
MCI subjects and normal controls in medial temporal
lobe atrophy, general cortical atrophy and white-matter
hyperintensities [17]. Therefore, it is crucial to develop
valid clinical criteria with good stability and predictabil-
ity that can be effectively used in epidemiological and
primary-care settings. Recent refinements to criteria for
MCI have yielded more valid diagnoses [11, 18, 19], but
relatively few prevalence or incidence data are available
on MCD diagnoses in late middle age.

Schonknecht et al. [20] followed a sample of 500 adults
aged in their early 60s (mean age 62.4, SD 2.4) for 4 years
and found that the prevalence of age-associated cognitive
decline (AACD) was 23.6%, with an additional 7.8% of
participants reaching criteria for MCD, but no cases iden-
tified at baseline converted to dementia during the fol-
low-up period. This study suggested that conversion rates
to dementia were very low in the young old with MCD,
consistent with population prevalence rates [21]. In adults
aged 65 and older, diagnoses of MCI have been shown to
be relatively unstable [14]. Follow-up of young-old co-
horts therefore need to focus on the extent to which par-
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ticipants retain diagnoses over time, and the length of
time individuals may retain a diagnosis before convert-
ing to dementia in long-term follow-up studies [7].

The aims of the present study were to estimate the
prevalence and incidence of MCD in a 4-year follow-up
of a population-based sample of adults aged in their early
60s at baseline, to determine the rate of conversion to de-
mentia in this sample and to evaluate the stability of
MCD diagnoses.

Methods

Participants were sampled randomly from the electoral rolls
for Canberra, A.C.T., and Queanbeyan, N.S.W., Australia, as part
of the PATH Through Life Project which involves approximately
2,500 persons in each of three age groups, 20-24, 40-44 and 60-
64 years [22]. They were asked to complete a questionnaire under
the supervision of a professional interviewer. Some basic physical
tests were also carried out (e.g. blood pressure, grip strength, vi-
sual acuity and lung function) and a cheek swab was taken from
which DNA could be extracted. Written, informed consent was
obtained, and the relevant institutional ethics committees and
the Australian National University Ethics Committee approved
the study. Results presented here concern the first- and second-
wave interview with 60- to 64-year-olds, conducted in 2001-2002
and 2005-2006, respectively. Of 4,831 people contacted, 2,551
were interviewed in wave 1 (58.3% of those found and in age
range) and 2,222 were interviewed in wave 2. The design of the
PATH Through Life Study and the methodology for clinical diag-
noses has been described elsewhere [8, 23, 24].

Screening

At each wave, the same, predetermined cut-off on a cognitive
screening battery was used to screen participants in a sub-study
on MCD and dementia. Participants from the full cohort were
selected for clinical assessment if they had any of the following:
(a) a Mini-Mental State Examination (MMSE) [25] score <25; (b)
a score below the 5th percentile score from wave 1 on immediate
or delayed recall of the California Verbal Learning Test [26] (im-
mediate or delayed score of <4 and <2, respectively), or (c) a score
below the 5th percentile score for wave 1 on two or more of the
following tests: Symbol-Digit Modalities Test (SDMT; <33) [27]
or Purdue Pegboard with both hands [28] (Purdue; wave 1: <8;
wave 2 <7) or simple reaction time [29] (SRT; third set of 20 trials;
wave 1: >310 ms; wave 2: >378 ms).

Clinical Assessment

The clinical assessment involved a Structured Clinical Assess-
ment for Dementia (available from the authors) by one of two
physicians, a neuropsychological assessment and the Clinical De-
mentia Rating (CDR) scale [30]. Information was also gathered on
medical history related to cognitive function, duration of symp-
toms, medical history from medical practitioners and family, cur-
rent treatment and psychiatric history. Depression was assessed
using the self-administered Patient Health Questionnaire (PHQ)
from the Primary Care Evaluation of Mental Disorders PRIME-
MD ([31]. Informant interviews were conducted where possible.
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Fig. 1. Flow chart showing sample participation and diagnosis at waves 1 and 2.

Participants receiving any clinical diagnosis were referred to their
family doctor for laboratory investigations. The research protocol
included MRI scans for all consenting participants. The neuro-
psychological assessment included frontal executive function
(trails A and B [32], verbal fluency [33] and clock drawing [34]),
language (short form of the Boston Naming Test [35]), construc-
tional praxis from the Consortium to Establish a Registry for Alz-
heimer’s Disease [36], memory (Rey Auditory Verbal Learning
Test with verbal recall and recognition [37]) recall of construc-
tional praxis for non-verbal memory and agnosia [38].

Clinicians used clinical checklists, data from the neuropsy-
chological assessment, neuropsychiatric history and medical his-
tory in formulating consensus diagnoses. Criteria for the follow-
ing diagnoses were applied: MCI [39], age-associated memory im-
pairment (AAMI) [40], AACD [41], mild neurocognitive disorder
(MND) [42], impairment on the CDR [30] and other cognitive
disorders (OCD) [42]. DSM-IV criteria were used to assess de-
mentia and delirium [42]. The diagnostic criteria for the above
diagnoses has been published by our group elsewhere [8]. Al-
though this study focuses on MCD (MCI, AAMI, AACD, MND,
impaired CDR and OCD), diagnoses of dementia, delirium and
amnestic disorders are reported. Importantly for this study, clini-
cians were blind to the diagnosis or lack of diagnosis obtained at
wave 1.

Statistical Analysis

To establish predicted prevalence and incidence rates, predic-
tive regression models were built based on the relationship be-
tween the screening measures and the clinical data for the sub-
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sample for whom diagnostic data were available (n = 137), as de-
scribed in figure 1. It was necessary to compute prevalence among
participants who screened positive but who did not undertake the
clinical assessment, and to estimate the false positives in the sam-
ple that screened negative. Using the clinical diagnoses as the gold
standard, logistic regressions with age, sex and screening mea-
sures as predictor variables were built. For each diagnostic crite-
rion, a predictive score defined as the probability of a positive
diagnosis was derived, and a cut-off point was chosen so that the
number of predicted diagnoses was the same as the number of
observed diagnoses under the criterion in the sub-sample. This
cut-off point was then applied to the predictive score of: (a) those
that screened positive but did not undertake the clinical assess-
ment and (b) those who screened negative. The final prevalence
estimate was a sum of those receiving clinical diagnoses, those
estimated to receive a diagnosis among the group that screened
positive but did not receive a diagnosis, and those estimated to
have been falsely screened as negative. Note that this prevalence
estimate assumes that the relationship between clinical diagnosis
and screening measures among those who screened positive but
did not undertake the clinical assessment and those who screened
negative is essentially the same as in the sub-sample for whom
diagnostic data were available.

Only MMSE, and immediate and delayed recall were signifi-
cant predictors of obtaining any MCD (Any-MCD), but the clas-
sification rate did not change when delayed recall was removed,
so the final model used to estimate the probability of diagnosis
included a constant, MMSE and immediate recall. These vari-
ables were retained in the logistic regression analyses for estimat-
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ing the weights used to calculated prevalence estimates for all dis-
orders. Confidence intervals and standard errors for the preva-
lence estimate were estimated using bootstrap techniques. One
thousand bootstrap samples were generated. Each bootstrap sam-
ple consisted of the same number of subjects (n = 137) who were
sampled with replacement from the list of subjects for whom di-
agnostic data were available. For each bootstrap sample, the logis-
tic regression linking the diagnostic data and the screening tests
was fitted. By performing this calculation, we had a list of 1,000
bootstrap prevalence estimates from the 1,000 bootstrap samples.
The population prevalence estimate was then calculated as the
average of prevalence estimates across bootstrap samples. The
95% confidence interval was calculated by taking the 2.5th and
97.5th percentile of the bootstrap prevalence estimates.

Comparisons of cognitive measures and depression scores be-
tween diagnostic groups over the two waves were conducted using
standardised residual change scores. Participants were classified
into four groups (group 1: no diagnosis at wave 1 or wave 2; group
2: diagnosis at wave 1 but not at wave 2; group 3: no diagnosis at
wave 1 but diagnosis at wave 2, and group 4: diagnosis at both
waves). Residual change scores were computed as the difference
between the predicted wave 2 score and the observed wave 2 score.
These scores were standardised to have a mean of zero and a stan-
dard deviation of one. Groups were compared on these scores us-
ing one-way analysis of variance (ANOVA), with Dunnett T3 post
hoc tests. All analyses were conducted in SPSS 15.00 and STATA
version 9.0.

Results

Description of the Sample

Figure 1 is a flow chart showing the study sample.
Those who screened positive but declined clinical assess-
ment at wave 2 were compared with those who screened
positive and were assessed at wave 2. They did not differ
in age, sex, English-speaking background or medical
conditions, including hypertension, head injury, stroke,
diabetes, asthma, cataract, arthritis, cancer, thyroid or
heart disease. Those participants who refused assessment
had fewer years of education [11.16 vs. 12.12, t(212) =
-2.16, p = 0.03] and were more likely to smoke [28.57 vs.
11.11%, x2 (1, 1) = 10.978, p < 0.001].

At wave 2, there were 43 cases of MCI, 32 cases of
AAMLI, 60 cases of AACD, 21 cases of MND, 6 cases of
OCD, 116 participants with impaired CDR and 2 cases of
dementia. In total, there were 117 participants with diag-
noses of Any-MCD.

Wave 2 Prevalence and Incidence of Diagnoses

Regression-based prevalence estimates and their esti-
mated intervals derived from resampling (shown in pa-
rentheses) at wave 2 were 2.44% (2.31-3.37%) for AAMI,
4.20% (3.80-5.25%) for MCI, 7.57% (7.33-8.11%) for
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AACD, 12.87% (1.45-80.47%) for MND, 7.29% (0.04-
46.60%) for OCD and 21.00% (19.33-30.23%) for im-
paired CDR. The prevalence of Any-MCD was 29.51%
(21.87-36.89%). The width of the confidence intervals
varies for different criteria and depends on how well de-
fined the relationships are between the screening mea-
sures and the criteria in the sub-sample. Criteria that
have well-defined relationships with the screening mea-
sures, indicated by small standard errors for their regres-
sion coefficients, will have tight confidence intervals.

Calculation of stability of clinical diagnoses over 4
years was based on participants receiving clinical assess-
ments at both waves. Of those diagnosed with MCI
at wave 1, 28.57% retained this diagnosis at wave 2, sta-
bility of AAMI was 1.00%, AACD was 46.67%, MND
was 33.00%, OCD was 25.00% and impaired CDR was
80.00%. Stability of Any-MCD was 88.88%.

Given the low stability and the large interval estimates
for some of the specific MCD, incidence data are only re-
ported for receiving a diagnosis of Any-MCD. To esti-
mate the incidence of diagnoses of Any-MCD at wave 2,
participants with diagnoses or estimated diagnoses at
wave 1 (from the group screened positive but who did not
have clinical assessment at wave 1) were excluded. There
were 496/2,158 incident cases of Any-MCD, yielding an
incidence rate of 57.46 per 1,000 per annum or 5.70%
(4.23-7.17%).

Characteristics of Clinical Groups at Both Waves

Table 1 shows the demographic characteristics of par-
ticipants according to diagnosis group. One-way ANOVA
showed overall effects between groups on years of educa-
tion [F (3, 2419) = 17.435, p < 0.001], but the four groups
did not differ in age [F (3, 2546) = 0.717, p = 0.542]. Schef-
fé analyses revealed that participants who were classified
as ‘no diagnosis’ in either wave (group 1), reported high-
er levels of education than the three diagnosis groups
(p < 0.001).

Kruskal-Wallis tests showed overall effects between
groups on the categorical variables gender [x? (3) = 13.099;
p <0.01] and English as a first language [x* (3) = 43.389;
p <0.001]. Post hoc analyses showed a greater proportion
of males in group 4 (p < 0.01) and a greater proportion of
participants reporting English as their first language in
group 1 (p <0.01).

Table 2 shows the raw scores (means = SD) on the
screening tests for the four diagnostic groups. Group 1
reported higher scores (p < 0.01) than the three other
groups on all cognitive screening variables except SRT
at wave 1 [group 1 faster than groups 2 (p < 0.01) and 4
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Table 1. Demographic characteristics [means (SD) or number of cases] for participants according to clinical diagnosis status at wave

1 and wave 2

Variable Group 1 Group 2 Group 3 Group 4 F/x** p
normal to normal diagnosis to normal  normal to diagnosis  diagnosis to diagnosis
(n=2,389) (n=43) (n=71) (n=48)
Age (wave 1), years  62.51 (1.50) 62.81 (1.47) 62.49 (1.61) 62.38 (1.51) 0.717  0.542
Male/female 1,214/1,175 28/15 40/31 35/13 13.099  0.004
English, yes/no 2,109/277 28/15 57/14 32/16 43.389  0.000
Years of education 13.98 (2.80) 11.71 (3.04) 12.66 (2.83) 12.12 (3.43) 17.435  0.000

4 F test was measured using one-way ANOVA (post hoc: Scheffé); x* was assessed using a Kruskal-Wallis test (post hoc: Mann-

Whitney).

Table 2. Screening measures [means (SD)] for participants according to clinical diagnosis status at wave 1 (W1) and wave 2 (W2)

Variable Group 1 Group 2 Group 3 Group 4 F (p)
normal to normal diagnosis to normal ~ normal to diagnosis  diagnosis to diagnosis
(n=2,386) (n=43) (n=71) (n=48)
MMSE W1 29.21 (1.31) 26.64 (2.77) 28.36 (2.19) 26.85 (2.61) 94.656 (0.000)
MMSE W2 29.29 (1.05) 28.04 (1.81) 27.45 (2.45) 27.20 (2.55)
Recall
Immediate W1 7.28 (2.20) 3.72 (1.94) 5.61 (1.76) 3.71(1.82) 89.744 (0.000)
Immediate W2 7.11 (2.13) 5.65 (1.67) 3.79 (1.46) 4.46 (1.66)
Delayed W1 6.33 (2.42) 2.84 (1.86) 4.62 (1.80) 2.29 (1.91) 83.210 (0.000)
Delayed W2 6.29 (2.30) 4.23 (1.90) 2.99 (1.82) 3.52(1.83)
SDMT W1 50.23 (9.40) 38.90 (11.53) 43.24 (11.61) 39.94 (11.01) 47.637 (0.000)
SDMT W2 49.95 (8.96) 43.12 (8.95) 40.61 (11.48) 38.83 (10.90)
Purdue W1 10.47 (1.71) 9.27 (2.30) 9.81 (1.81) 9.40 (1.94) 14.904 (0.000)
Purdue W2 10.49 (1.79) 9.50 (2.44) 9.40 (2.24) 8.96 (1.96)
SRT W1 0.26 (0.06) 0.29 (0.10) 0.27 (0.08) 0.28 (0.07) 8.895 (0.000)
SRT W2 0.27 (0.07) 0.34 (0.14) 0.30 (0.08) 0.28 (0.08)
PHQ W1 2.29 (3.00) 2.92 (3.92) 2.82 (3.67) 3.13 (4.94) 5.987 (0.000)
PHQ W2 2.41(3.12) 2.82(3.67) 3.83 (4.94) 4.70 (4.95)

 F test is for the one-way ANOVA on residualized change scores, d.f. (3, 2544).

(p < 0.05)] and Purdue at wave 2 [group 1 higher than
groups 3 (p <0.05) and 4 (p <0.01) only]. Group 1 scored
lower than group 2 (p<0.01) on the PHQ at wave 1. Group
3 reported higher scores (p < 0.001) than groups 2 and 4
on MMSE, and immediate and delayed recall. Finally,
group 4 reported higher scores on the PHQ at wave 2
compared to groups 1 (p < 0.001) and 2 (p < 0.05).
Additional analyses tested for differences between
groups in the amount of change in the screening tests be-
tween waves. Overall differences between diagnostic
groups in residual change scores are reported in the final
column of table 2. A significant Levene statistic (p <0.05)
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indicated equality of variances was not present between
groups on any test. Examination of both the Welch and
Brown-Forsythe robust F-statistics revealed significant
differences between diagnostic groups on all outcome
variables except the PHQ (Welch = 2.693, p = 0.051;
Brown-Forsythe F = 3.11; p = 0.029). Non-parametric
analysis of the data using the Kruskal-Wallis test con-
firmed these findings, with differences in all of the out-
come variables except the PHQ [x? (3) = 4.962, p =
0.175].

Group 1 reported significantly less change than the
other three groups in the MMSE, immediate and delayed
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recall, SDMT and Purdue (p < 0.001), but not on the SRT.
Group 3 reported significantly less change than group 2
and group 4 on the MMSE, immediate and delayed recall
(p <0.001), but not on the SDMT, Purdue or SRT. Groups
2 and 4 reported comparable change in all cognitive mea-
sures. Analyses showed that residual change scores for
immediate or delayed recall did not differ for groups 2
and 4, with both groups showing small practice effects
resulting in an average of about 4 words retrieved for de-
layed recall at wave 2.

Discussion

The present study reports valuable information on the
prevalence, incidence and stability of diagnoses of MCD
in a population-based sample of adults aged in their 60s.
Unlike older samples where conversion rates of MCI to
dementia are reported to be approximately 10-30% [43-
45], there was no conversion to dementia in this young
sample. This is consistent with other research on MCI in
this age group [20]. Our estimates of an annual incidence
of 5.7% (4.23-7.17%) for any cognitive disorder and our
estimate of 29.51% (21.87-36.89%) of the sample experi-
encing MCD at follow-up are similar to others reported
for this age group [20]. However, they are higher than
population-based estimates of cognitive impairment not
reaching the threshold for dementia in the United States
[46]. Results from the Ageing, Demographics and Mem-
ory Study found the mean MMSE for participants with
cognitive impairment without dementia was 24.75, which
is substantially lower than the mean MMSE scores of the
Any-MCD group in this study, but the mean age in the
above-mentioned study was much older and only 56% of
that sample completed the initial cognitive assessment.
These estimates in the current study appear high for such
a young age group. This is partly due to the normative
nature of the diagnostic criteria. In the normal distribu-
tion, 16% of the sample will score one or more standard
deviations below the mean on any measure by defini-
tion.

Our results showed poor to fair stability for individu-
al diagnoses, with only 29% of MCI participants and 1%
of AAMI participants rediagnosed after 4 years. These
results are consistent with other population-based stud-
ies showing that AACD is more stable than MCI [10], and
that more participants are classified with this diagnosis
[10,47]. A likely explanation for the greater stability of the
AACD diagnosis is that unlike the original MCI diagno-
sis used in this study, the objective and subjective (infor-
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mant or self-assessed) cognitive deficit is not restricted to
memory, but may include deficits in one of several cogni-
tive domains. The extremely low stability of the AAMI
diagnosis calls into question its validity and suggests that
some of the individual criteria for this diagnosis are arbi-
trary.

An important finding from the present study is that
individuals who received an Any-MCD diagnosis (MCI
or AAMI or AACD or MND or OCD or MCD) had an
89% chance of receiving a diagnosis of a cognitive disor-
der after 4 years. It is possible that the individuals receiv-
ing such diagnoses have very low pre-morbid cognitive
ability, and hence, relative to the population, will always
receive scores that are in the impaired range. A detailed
history of cognitive change is therefore required to dis-
tinguish those with pathological cognitive decline from
those with low pre-morbid cognitive ability in this age
group.

These results clearly show that in this very young sam-
ple, clinical assessments of cognitive disorders are stable
and reliable at a general level, but the specificity of diag-
noses according to the range of clinical criteria is not.
Recent developments in refining the criteria for diagnosis
of MCI have acknowledged the complexity of operation-
alising the definition [11] in much older samples than that
used in the present study, but it remains unclear whether
there is any benefit in refining definitions of these disor-
ders for this age group.

Although an MMSE score of 25 was used as a screen-
ing threshold to select participants for clinical assess-
ment, the average MMSE scores of those receiving diag-
noses at wave 1 were over 26. This suggests that a higher
threshold on the MMSE is required to screen for mild
cognitive disorders in this relatively young sample. Our
screening measures included a range of tests, but analyses
at both waves showed that only the MMSE and word re-
call task were significant in predicting who achieved a
diagnosis in this age group. Moreover, the mean score on
the MMSE obtained by those receiving clinical diagnoses
was relatively high. Other cognitive measures are impor-
tant for characterising the nature of cognitive decline and
may be predictive in older samples. Extending the recall
component of the MMSE would provide a simple and
short method of screening for MCD in this age group.

One possible reason for participants being misclassi-
fied with Any-MCD may be that impaired cognition is a
consequence of depression and hence remission of de-
pressive symptoms may result in remission of cognitive
impairment. Depression and depressive symptoms have
been shown to be more prevalent in those with Any-MCD
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[48]. We investigated this possibility as an explanation for
the low stability of diagnoses, but did not find any differ-
ence between groups in the residual change scores of the
PHQ.

Our study was limited by the response rate to the clin-
ical assessment at wave 1, the narrow age range and the
small numbers of participants in each diagnostic group.
At wave 2, 50% of those who declined the clinical assess-
ment at wave 1 were lost to follow-up. This is consistent
with previous research showing that poor cognitive per-
formance is associated with study dropout and non-re-
sponse [49]. The much improved response rate at wave 2
may have been due the loss of this earlier non-responding
group from the total sample, and increased commitment
to the study from those who persisted. Another limita-
tion of the study was the two-stage sampling design, and
the lack of clinical investigation of potential screen nega-
tives from the larger sample. However, in such a large co-
hort, conducting full clinical assessments on all partici-
pants is resource intensive and may increase participant
dropout.

The small numbers of specific diagnoses also led to
large interval estimates that are unreliable. The study was
also limited by the long follow-up interval, with more re-
liable estimates likely to be achieved with more occasions
of measurement. Inclusion of participants for whom En-
glish was not their first language may have also inflated
the observed numbers of Any-MCD. It is unlikely that
education levels affected the sensitivity of the MMSE as
research has shown that education differences account
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