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Progression and improvement after mild cognitive
impairment
by
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Abstract
Objective
We studied progression to dementia and improvement rates of mild cognitive impairment
(MCI) to help clinicians decide whether or not to screen older people for MCI.
Method
Prospective cohort study in which 156 vulnerable patients with (n=24) and without (n=132)
MCI are followed and reassessed after two years with MMSE and Camdex.
Results
Nine (38%) out of 24 patients initially diagnosed with MCI and 20 (15%) out of 132 considered normal or depressed progressed to dementia within two years. This results in a relative
risk of progression of 2.48 (95% confidence interval=1.29-4.77), a sensitivity of 31%
(95%CI=16-51) and a predictive value of 38% (95%CI=20-59). Out of 24 people with MCI at
baseline, 8 (33%; 95%CI=16-55) had improved at follow-up.
Conclusion
The low sensitivity of MCI for subsequent occurrence of dementia and the high improvement
rate found in our study as well as by others, and the absence of a proven therapy, provide
cumulative evidence against screening for MCI.
Introduction
Mild cognitive impairment or MCI is a construct that has progressively emerged during the
last ten years. Initially, it was called benign senescence forgetfulness (1), age-associated
memory impairment (2) and age-associated cognitive decline (3), terms that relate to normal
ageing. It was first extensively described in its current meaning by Petersen et al. in 1999
and revised by the same group in 2004 as a construct describing people with subjective as
well as objective cognitive impairment and decline, with minimal decline in functional activities and without compliance with the criteria for dementia (4-6). The criteria now distinguish
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between amnestic and non-amnestic forms of MCI, the latter including non-memory deficits
and impairment in several cognitive domains (6,7). During the 2005 international conference
of Alzheimer’s Disease International in Istanbul the discussion whether MCI is a “real” disease, only a stage on a continuous scale or even a temporary occurrence played a central
role. Important arguments in favour of labelling MCI as a diagnostic category would be a high
predictive value for the subsequent emergence of dementia, a reasonable (say above 66%)
sensitivity and an improvement rate that is negligible. If these criteria are met, the construct
can be helpful for primary care physicians and screening would be advisable. If not, the construct may have value for research purposes, but not for clinical work.
A number of studies have been performed to describe MCI’s predictive value for dementia
compared to cognitively normal people in both clinical and population based cohorts. The
progression rate in MCI patients is quite stable in clinical samples (12% per year against
around 1% in normal controls) as recently reviewed by Petersen (6), but far more heterogeneous in community samples (11-53 % after between 1 and 3 years) (7-12). The progression
rate has been found to be twice as high (13) or similar (14) when people with MCI and depression were compared to people with MCI only. It was three times higher (34% versus
11%) in people with MCI plus anxiety compared to MCI only (14).
An argument against the construct is the finding that in different studies after 18 to 60 months
24-42% MCI patients improved in cognitive functioning (8, 15, 16).
We therefore used our data, which were collected during a two-year prospective study in vulnerable older people (16), to estimate both the progression rate and the improvement rate of
patients that were diagnosed with MCI at baseline.
Patients and methods
Design
We set up a prospective cohort study in which patients that were diagnosed with MCI at
baseline using CAMDEX assessment (18) were followed during a period of two years (reassessment after one and two years) for the emergence of dementia and compared with a
control sample of people with neither MCI nor dementia at baseline. Additionally, the number
of patients with an initial MCI diagnosis that improved after one or two years was identified.
Patients
Subjects were recruited from the longitudinal Qualidem II study. In the Qualidem study, 4450
vulnerable patients above age 65 were registered by their professional carers (19). After informed consent was obtained, they were tested using the Katz scale of ADL, the Lawton
scale of IADL and the FRAIL scale of frailty. People with at least one score above the agreed
cut-points were subsequently tested with the Mini-Mental State Exam (20). If the MMSE was
below 24, the final diagnosis was obtained by a CAMDEX assessment. All tests were performed by experienced researchers. The CAMDEX assessment was supervised by an expert

Progression and improvement after mild cognitive impairment

9

in the field. At each stage, a control group was randomly sampled from the test negative
people. Patients were partly nursing home residents (n=86) and partly community dwelling
people (n=70).
Definitions
Dementia: people with a dementia diagnosis based on a CAMDEX assessment. No attempt
was made to classify demented patients in subgroups according to cause of the dementia.
Cognitively normal: people labelled as normal after a CAMDEX assessment or with a MMSE
> 23 and (therefore) no further CAMDEX assessment.
MCI: was diagnosed according to the operational criteria of Petersen et al. (4): abnormal
memory performance, corroborated by an informant who knows the subject well, while normal general cognitive performance and no significant functional deficit.
Depression: patients labelled with depression on the basis of a CAMDEX assessment.
Delirium: patients labelled with delirium on the basis of a CAMDEX assessment.
Improved after MCI: people with an MCI diagnosis at baseline and cognitively normal at follow-up after one year or two years or both.
Progression after MCI: people with an MCI diagnosis at baseline and demented at follow-up
after one year or two years.
Progression in initially normal people: people labelled at baseline as cognitively normal and
demented at follow-up after one year or two years.
Progression in initially normal or depressed people: people labelled at baseline as cognitively
normal or depressed, and demented at follow-up after one year or two years.
Instruments used
The Belgian ADL-Evaluation Scale is a cultural adaptation of the ‘Index of ADL’ (21). The
adapted assessment tool evaluates the six original domains of the ‘Index of ADL’: bathing,
dressing, transfer, toileting, continence, and eating. In contrast with the original scale, each
function has four instead of three possible scores. The global scale score can easily be deduced with the aid of a Boolean logic algorithm into one of four hierarchical levels of
dependency. The minimal dependency score above normal was used for initial inclusion of
patients.
The Instrumental Activities of Daily Living Scale (IADL) by Lawton (22) evaluates eight functions: ability to use telephone, shopping, food preparation, housekeeping, laundry, mode of
transportation, responsibility for own medication, and ability to handle finances. A sum score
of ten was chosen as the minimum score for inclusion.
The FRAIL Scale (23) evaluates ten functions and two social support mechanisms: ADL,
IADL in the house, IADL outside the house, sensory functions, responsibility of own medica-

10

Buntinx F, Paquay L, Ylieff M, De Lepeleire J.

tions, ability to handle finances, memory, normal adapted behavior, orientation, planning and
problem solving, the family network, the social network. A cut-off score ≤ 19 was chosen as
the minimum score for inclusion.
The Mini-Mental State Exam (MMSE) (20) is probably the most widely used measure of cognitive function (24). Different domains are assessed: orientation to time and place,
registration of three words, attention and calculation, recall of three words, language, and
visual construction. The maximum score is 30 points, indicating excellent cognitive function.
A cut-off score below or equal to 23 was used to select study subjects (25).
The CAMDEX assessment was designed to provide a formal diagnosis according to operational diagnostic criteria in one of 11 categories (18): four types of dementia, Alzheimer’s
disease, multi-infarct dementia, mixed Alzheimer’s and multi-infarct dementia, and dementia
due to other causes, delirium, depression, anxiety or phobic disorders, paranoid or paraphrenic illness, and other psychiatric disorders. In our study, the CAMDEX-R provided
support for five diagnostic categories: dementia, delirium, depression, mild cognitive impairment (MCI) or none of these.
Analysis
* A relative risk with its 95% confidence interval (95%CI) was calculated comparing the risk
of a dementia diagnosis at follow-up (either after 1 or 2 years) in patients with an MCI diagnosis at baseline versus people that were cognitively normal at baseline. In a subsequent
analysis MCI people at baseline were compared with people that were cognitively normal or
depressed at baseline. Although this study relates to prognosis and not to diagnosis, the use
of the standard measures of diagnostic accuracy may be informative. We therefore also calculated sensitivity, specificity, positive and negative predictive value and their 95%CIs.
* The proportion improvement after MCI was calculated as the proportion (with its 95%CI) of
people that were cognitively normal at follow-up after one year or two years or both to the
total number of people with MCI at baseline.
Results
Description of the study population
Of our group of 156 patients (71% female), mean age at inclusion was 78.6 years (standard
deviation: 7.7). Mean MMSE, CDR and Frail scores were 23.2, 4.5 and 22.6.
Progression
Nine out of 24 (38%) patients initially diagnosed with MCI progressed to dementia within a
period of two years. This also happened to 20 out of 132 (15%) people that were either cognitively normal or depressed at baseline. The relative risk of progression in MCI versus
normal or depressed people was 2.48 (95%CI=1.29-4.77). It happened to 15 out of 110

Progression and improvement after mild cognitive impairment

11

(14%) people that were cognitively normal at baseline. The relative risk of progression in MCI
versus normal people was 2.75 (95%CI=1.37-5.53).
Table 1: Baseline characteristics of people included in the analysis
Study population
(n=156)

MCI

p-value

(n=24)

Depressed or normal (n=132)

111 (71)

16 (67)

95 (72)

0.60

Mean (SD)

78.6 (7.7)

82.6 (8.4)

77.9 (7.4)

0.02

Residence (home/institution)

70/86

4/20

66/66

23.2 (6.1)

21.4 (3.1)

23.5 (6.5)

0.001

4.5 (4.1)

7.5 (4.7)

3.9 (3.7)

0.01

22.6 (10.3)

29.6 (9.8)

21.3 (10.0)

<0.001

MCI v. depressed
or normal *

Female
Number (%)
Age at inclusion

MMSE score
Mean (SD)
CDR score
Mean (SD)
Frail score
Mean (SD)
*: Wilcoxon

Out of the 29 people with dementia in follow-up and no dementia at baseline, 9 showed MCI
at baseline, resulting in a sensitivity of 31% (95%CI=16-51).
Of the group of 24 patients with MCI at baseline, three were also categorised as depressed.
All three progressed to dementia within two years.
TABLE 2. Predictive value of MCI compared to cognitively normal or depressed
for the emergence of dementia within a period of two years
Predictive value
Numbers
Baseline
MCI

yes

Demented
at follow-up

yes

no

yes

no

MCI versus
normal

9

15

15

95

MCI versus
normal or
depressed

9

Sensitivity

Specificity

PPV

NPV

Relative risk

38

86

38

86

2.75

(20-59)

(78-92)

(20-59)

(78-92)

(1.37-5.53)

31

88

38

85

2.48

(16-51)

(81-93)

(20-59)

(77-90)

(1.29-4.77)

no

15

20

PPV = positive predictive value
NPV = negative predictive value

112
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Improvement
Out of 24 people with MCI at baseline, 8 (33%; 95%CI=16-55) had improved at follow-up assessment after one or two years. One of them, however, was diagnosed with dementia at
follow-up after two years.
Discussion
According to our results MCI patients progress to dementia in a period of two years more
than twice as frequently as normal people, but only one third of the patients becoming demented during this period, showed MCI at baseline. There was no difference between people
that were initially normal or either normal or depressed. At the other hand a significant proportion of MCI patients improved to cognitively normal within a period of two years.
Our progression rates add to a growing number of data from community-based studies
(8, 11, 12). Our study population is far from a clinical sample. It is, however, not a random
sample of the community at large either. In our initial sample only people with at least some
indication of vulnerability according to the ADL, IADL or Frailty scales were selected. The
likelihood of an emerging dementia during follow-up may therefore be larger than in a normal
population of community-dwelling older people. Our numbers fit well within the range of the
other community-based studies (8, 11, 12). On the other hand, the selection process excluded people without abnormality in one of our measures of functional status or frailty.
However, as it turned out, our screening was very sensitive and the number of excluded
people was low (less than ten percent), resulting in a low expected chance of any cognitive
disorder (including MCI) in excluded people.
Patients who died during follow-up were not included in this analysis unless a diagnosis of
dementia or improvement towards normal cognitive performance was identified before death.
It is not clear to which extent our results would be different if these patients had been included. Palmer et al. included information from death certificates and medical records and
found a lower positive predictive value of MCI for dementia. They suspect, however, that this
may result from incomplete ascertainment of dementia (15).
The presence of a clear overall progression to dementia in MCI patients, a reasonable sensitivity (say above 66%) and absence of recovery, especially in combination with reduction of
progression by drug treatment (yet unproven) would be a strong argument in favour of
screening for pre-stages of dementia in older people without clear symptoms of dementia.
However, our results, together with similar findings by Palmer (11, 15) and Ritchie et al (8) do
not comply with these requirements. Therefore, they provide cumulating evidence against
such screening. Especially the low sensitivity is worrying. Palmer et al tested a three-step
case finding strategy to overcome this problem, but found an equally insufficient sensitivity of
51% (15). Based on the results of treatment trials in unselected hypertensive patients, it has
been suggested that control of vascular risk factors, especially treatment of isolated systolic
hypertension, might be useful to prevent progression of MCI to full dementia (7, 26). In the
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SystEur trial, drug treatment of isolated systolic hypertension resulted in a reduction with almost 50% in the occurrence of dementia, mainly assessed using the MMSE. However, the
choice to implement such measures is important for all older patients, not only for MCI patients, and other outcomes have to be considered, especially the occurrence of stroke and
mortality.
The discussion about the validity of the MCI concept is not finished yet. Only a very large cohort study with complete follow-up, following a clear consensus on requirements as
suggested above, would be sufficient to come to clear and formal conclusions.
Conclusion
According to the results of this study, the MCI concept complies with some but not all requirements to make it a systematic intermediate step between normality and dementia.
Especially its sensitivity is less than sufficient.
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