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Abstract

Background/Aims: This study was designed to develop a
practical risk score for predicting 5-year survival after the
diagnosis of dementia. Methods: Using the Paquid Study
(prospective, population-based, long-term cohort study),
we created a prognosis score with incident cases of demen-
tia and validated it in another prospective, population-
based, long-term cohort study, the Three City Study.
Results: Among the 3,777 subjects enrolled in the Paquid
Study, 454 incident cases of dementia were included in this
study. After a 5-year follow-up period, 319 (70.3%) were de-
ceased. The score was constructed from three independent
prognostic variables (gender, age at diagnosis and number
of ADL restricted). The discriminant ability of the score was
good with a ¢ index of 0.754. Sensitivity was 64.7% and
specificity 76.3%. In the validation cohort, the discriminant
ability of the prognostic score with ¢ statistics was 0.700.
Sensitivity was 26.3% and specificity 95.4%. Conclusions:
The prognostic factors selected in the predictive model are
easily assessable, so this simple score could provide helpful

information for the management of dementia, particularly
to identify patients with duration of the disease greater

than 5 years. Copyright © 2013 S. Karger AG, Basel

Introduction

After the disclosure of a diagnosis of dementia, infor-
mation on the prognosis is one of the most important
issues for patients and caregivers. Knowledge of the esti-
mated duration of the disease before death is helpful to
primary care physicians and specialists, social workers,
case managers and other health providers since they have
to advise patients and their families about follow-up vis-
its, the burden and cost of the pathology, and the avail-
able drug and nondrug treatment strategies. Further-
more, they have to provide information to caregivers
about support and palliative care options such as entry
into nursing homes. Dementia patients’ survival is high-
ly variable across individuals (depending on gender, age,
cognitive function, socio-economic status, etc.) and
studies (depending on design, length of follow-up, qual-
ity of diagnosis, methodology). Studies based on incident
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cases of dementia diagnosed at various stages estimate
survival with dementia ranging from 3 to 9 years [1-7].
Several factors are thought to predict mortality in de-
mentia [8]. However, attempts to develop and validate
statistical models to predict the survival of demented pa-
tients are still very scarce. To our knowledge, only four
studies have developed a risk function to predict surviv-
al of Alzheimer’s disease (AD) patients [6, 9-11].Three
of them analyzed prevalent cases consulting a specialist
in a clinical setting [9-11], leading to a selection bias with
a possible erroneous estimation of survival [12]. More-
over, some of the predictors reported in these studies,
such as EEG [9] or biologic parameters [6, 11], are diffi-
cult to interpret or not sufficiently accessible to be in-
cluded for use in clinical practice. The fourth study esti-
mated transition probabilities between different states
(nonmedical home for elderly, nursing home and death)
in a small sample of incident cases of dementia from a
population-based study [6].

For a pragmatic point of view, it would be useful to
have a prognostic function based on a simple clinical tool
that is easy for clinical practitioners to administer to pa-
tients in primary care or in social structure. The aim of
our study was to develop such a practical prognostic score
to predict 5-year survival after the diagnosis of dementia
in a large population-based sample. This was achieved
with a development cohort, the Paquid Study [13]. There-
after, the score was validated in an independent cohort,
the Three City (3C) Study [14].

Materials and Methods

The Paquid Study as Development Cohort

The predictive mortality score was derived from the Paquid
cohort. The detailed methodology of the Paquid Study has been
previously described [13]. This ongoing prospective cohort study
addresses a representative (initially in terms of age and gender)
sample of community dwellers aged 65 years and older living in
the south-west of France. Its main objectives were to assess the in-
cidence, prevalence through cumulative incidence and predictors
of AD and other dementias. Initially, 3,777 subjects accepted to
participate. Data collection began in 1988. Subjects were inter-
viewed at baseline (T0), and then every 2 or 3 years (T1, 3, 5, 8, 10,
13, 15, 17, 20, 22). A wide range of environmental, social, neuro-
psychological and medical information was collected at home by a
trained psychologist.

The present study included all incident cases of dementia oc-
curring between T5 and T17. We did not include incident cases at
T1 and T3 because the diagnosis of dementia had changed with the
approval of tacrine in 1995. We did not include incident cases at
T20 and T22 so as to have at least a 5-year follow-up. To include
only recent incident cases of dementia, we excluded all cases not
seen at the visit preceding the visit at which the diagnosis was made.

A Score to Predict Survival with Dementia

The 3C Study as Validation Cohort

The 3C Study is also an ongoing population-based cohort con-
ducted in three French cities (Bordeaux, Dijon, Montpellier) with
a comparable methodology to that of Paquid for cognitive and
functional assessments [14]. Thus, the same outcome and prog-
nostic factors were collected with a similar design. The study began
in 1999 on 9,294 elderly people aged over 65 years who were seen
every 2-3 years (12, 4, 7, 10) thereafter.

For this study, all incident cases of dementia occurring at T2
and T4 were included. We did not include incident cases at T7
and T10 so as to have at least a 5-year follow-up. We also exclud-
ed all cases not seen at the visit preceding the visit of the diagno-
sis.

Diagnosis of Incident Dementia in the Two Cohorts

At baseline and at each follow-up, after the neuropsycho-
logical interview, the psychologist used the Diagnostic and Sta-
tistical Manual of Mental Disorders checklist [15] to select sub-
jects suspected of having dementia. Then, a senior neurologist
interviewed and examined these subjects at home, plus all those
with at least a 3-point decline on the Mini-Mental State Exami-
nation (MMSE) score since the previous visit, to confirm or rule
out the diagnosis of dementia and specify the etiology of demen-
tia. The clinical criteria were the NINCDS-ADRDA criteria [16]
for AD and the Hachinski score [17] for vascular dementia. Cas-
es were classified as probable or possible AD, vascular dementia
and other types of dementia. Furthermore, in the 3C Study, the
final diagnosis of dementia was made by a panel of 5 neurologists
specialized in dementia, independent of the 3C Study investiga-
tors, who reviewed all accessible information for each incident
case.

Primary Outcome

Survival status and date of death were systematically and regu-
larly collected throughout the follow-up for each participant from
families, physicians, civil state records and the national registry of
mortality statistics.

Prognostic Factors

Sociodemographic Characteristics

Age at the diagnosis of dementia, sex, education level (having
or not having the French elementary school diploma called ‘Certi-
ficat d’Etudes Primaires’) [13], marital status categorized as: mar-
ried, living as a couple or other situations (always single, widowed,
divorced, separated or other) [13], and accommodation type (liv-
ing in community or in institution) were analyzed. Etiology of de-
mentia was classified in three categories: AD, vascular dementia
(VaD) and other type of dementia.

Cognitive Function

The MMSE [18] was used as an index of global cognitive status.
A score ranging from 0 to 30 was obtained, lower scores indicating
greater cognitive impairment.

Functional Status

The basic Activities of Daily Living (ADLs) were assessed us-
ing the French version of the Katz scale [19], which includes five
basic activities: bathing, dressing, toileting, transferring and
eating. As incontinence is an impairment rather than a disability,
it was excluded from disability staging [20].One point was as-

Neuroepidemiology 2013;41:20-28 21
DOI: 10.1159/000346497



signed to subjects needing help according to the thresholds
defined by the authors for each activity. A total score of five
indicates ‘severe functional impairment’ and 0 indicates ‘full
function’.

The capacity to perform Instrumental Activities of Daily Living
(IADL) was assessed using the French version of the Lawton-Bro-
dy scale [21]. We used four (ability to use the telephone, use of
transport facilities, responsibility for taking own medication and
ability to handle personal finances) out of the eight original IADLs,
which are relatively independent from gender roles and are best
associated with cognitive performances and short-term risk of de-
mentia [22]. For each activity, subjects were considered to be non-
restricted if they were able to perform the activity at the highest
level of performance (coded 0). Otherwise, they were considered
to be restricted (coded 1). An IADL score was calculated by sum-
ming the number of restricted activities (ranging from 0, full inde-
pendence, to 4) [22].

Health Measures

Depressive symptomatology at the diagnosis of dementia was
evaluated by the Center for Epidemiologic Studies Depression
Scale [23]. Participants were classified as depressed if they scored
17 and over for men, or 23 and over for women [24].

Comorbidities were evaluated by self-reporting of diseases,
symptoms or impairments, elicited through a semi-structured in-
terview investigating the following: diabetes, history of stroke or
myocardial infarction, dyspnea (feeling out of breath during mi-
nor effort or everyday activities or permanent dyspnea).

Subjective health [25] was assessed by the following question:
‘How would you rate your health status presently?” on a fixed 5-lev-
el scale: very good, good, fair, bad, or very bad.

Statistical Analysis

As the median survival time from onset of the disease was es-
timated to be 4.5 years [4], we chose to investigate prognostic fac-
tors of mortality occurring within 5 years after the diagnosis. As
cumulative mortality at 5 years was the outcome, subjects were
censored after 5 years of follow-up. For the analysis, the study
started at the date of the visit when the diagnosis of dementia was
made. Descriptive and comparative analyses were conducted us-
ing appropriate tests (t tests, x* tests or Fisher exact tests). Sur-
vival probability at 5 years was calculated by the Kaplan-Meier
method. Age-adjusted bivariable and multivariable analyses were
carried out with a Cox regression model using a backward step-
wise procedure. Hazard ratios of mortality and 95% confidence
intervals (CIs) were estimated. Variables associated with survival
with a p value <0.25 in the age-adjusted bivariable analysis were
included in the multivariable regression. For continuous prognos-
tic factors, the linearity of the effect on the log hazard (linearity
hypothesis) was tested [26] and was not rejected. We verified the
proportional hazard assumption by testing covariate-by-time in-
teractions for each variable of the final model [27]. We found no
violation for any variable.

For clinical purposes, a prediction rule was created by assign-
ing points to each beta regression coefficient in the final model.
The reference category for each prognostic factor was assigned 0
points in the scoring system; less favorable prognostic factor
scores were assigned positive points, so a higher score signified
a higher risk. The performance of the score was assessed in terms
of calibration and discrimination by logistic regression. Calibra-
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tion was tested by the Hosmer-Lemeshow test [28]. We evalu-
ated the ability of the risk prediction model to discriminate per-
sons who died from those who did not using an overall c statistic
[26]. The c index is defined as the proportion of all usable subject
pairs in which the predictions and outcome are concordant. ¢
statistics also equals the area under a receiver-operating charac-
teristic curve. A ¢ index value of 0.5 indicates random prediction
while higher values (up to 1) indicate increasing predictive ac-
curacy [29]. An optimal threshold was determined using the
Youden Index (sensitivity + specificity — 1) [30]. Two groups
were defined as: (1) low-risk (below the cut-off obtained by the
Youden Index) and (2) high-risk (equal to or greater than the
cut-off obtained by the Youden Index). Sensitivity, specificity,
positive predictive value (PPV; probability of death in the high-
risk group) and negative predictive value (NPV; probability of
survival in the low-risk group) were calculated. To ensure the
relevance of this score in clinical practice because new dementia
cases frequently go unrecognized in clinical practice [31], we
performed these analyses in the subsample with subjects restrict-
ed to those who had reported a cognitive or memory complaint
to their general practitioner.

To validate this score in the 3C Study sample, we implemented
the score defined in the Paquid Study and calculated the c index to
study its discriminant capacity in this cohort. Calibration was test-
ed by the Hosmer-Lemeshow test for sensitivity, specificity, PPV
and NPV. Then, we compared 3C subjects with a low and high risk
using Kaplan-Meier plots. Statistical analyses were performed with
SAS, version 9.1 (SAS Institute Inc., Cary, N.C., USA) and Stata
statistical software, version 9.2.

Results

Among the initial total sample of 3,777 subjects in the
Paquid cohort, 628 incident cases of dementia were di-
agnosed between T5 and T17 (fig. 1), including 454 who
were evaluated as nondemented at the visit prior to the
diagnosis of dementia. Mean age at diagnosis was 86.4
years (SD 5.5). One hundred and forty-eight subjects
were male (32.6%) and 368 (81.0%) had a diagnosis of
probable or possible AD. Their mean MMSE score at
diagnosis was 18.8 (SD 5.6). After the 5-year follow-up,
319 subjects (70.3%) were deceased, so the survival
probability was 29.7%. Sociodemographic characteris-
tics, physical health, subjective health, functional status
and cognitive performance of the participants are de-
scribed in table 1, subdivided by vital status 5 years after
diagnosis (table 2).

In age-adjusted bivariable analyses (table 3), factors
collected at baseline that were associated with mortality
(at p < 0.05) were male gender, being in an institution,
being ADL-restricted, having at least 4 IADLs restricted
or alower MMSE score. In the multivariable analysis (ta-
ble 4), only three factors remained independent predic-
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T0: 1989-1990

| 3,777 subjects 102 prevalent cases of dementia

T5: 1994-1995

T8: 1997-1998

T10: 1999-2000

T13:2002-2003

T15: 2004-2005

T17: 2006-2007

112 incident cases of dementia

472 died

v

3,091 subjects at risk of
developing dementia

78 incident cases of dementia

242 died

v

2,771 subjects at risk of
developing dementia

90 incident cases of dementia

425 died

v

2,256 subjects at risk of
developing dementia

157 incident cases of dementia

279 died

v

1,820 subjects at risk of
developing dementia

151 incident cases of dementia

479 died

v

1,190 subjects at risk of
developing dementia

73 incident cases of dementia

353 died

v

764 subjects at risk of
developing dementia

79 incident cases of dementia

313 died

Fig. 1. Flow of study participants.

tors of death before 5 years: male gender, age at diagnosis
and number of ADL restricted (at least two).

Based on the results of the final model, a prognostic
score was derived (= 0.40488 x males + 0.06494 x age +
0.14649 x 1 ADL restricted + 0.53865 x 2 ADL restricted
+0.50662 x 3 ADL restricted + 0.93290 x 4 ADL restrict-
ed + 1.91994 x 5 ADL restricted) with binary variables
coded 0 for no or 1 for yes. A tool for fast computation
has also been developed. The Hosmer-Lemeshow score
indicated good fit (x> = 4.59; p = 0.80). The ability of the
risk prediction model to discriminate demented cases de-
ceased before 5 years from those surviving yielded c sta-
tistics of 0.754.

Using the cutoff point (5.8987773306) that maximizes
the Youden Index, two groups were defined: one with a
low risk of death and the other with a high risk. Sensitiv-
ity was 64.7% and specificity 76.3%; the PPV (probability
of death in the high-risk group) was 86.5% and the NPV

A Score to Predict Survival with Dementia

(probability of survival in the low-risk group) at 5 years
was 47.9%.

In the sample restricted to 125 subjects (34.4%) with
cognitive or memory complaints to their practitioner,
the Hosmer-Lemeshow score indicated good fit (x* =
13.9; p = 0.08) and a ¢ index of 0.81. Using the cutoff
point defined from the whole sample, sensitivity was
53.1%, specificity was 90.9%, PPV was 91.9% and NPV
was 51.2%.

In the 3C validation cohort, 267 incident cases of de-
mentia were included, including 108 who died (40.4%)
within the subsequent 5-year follow-up period. Their
mean age was 80.8 years, 112 (41.9%) were male, 232
subjects had no ADL restricted (87.9%), 9 had one ADL
restricted (3.4%), 19 had two ADL restricted (7.1%), 2
had three ADL restricted (0.8%), 1 had four ADL re-
stricted (0.4%) and 1 had five ADL restricted (0.4%) (ta-
ble 1). The Hosmer-Lemeshow score indicated good fit

Neuroepidemiology 2013;41:20-28
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Table 1. Sociodemographic and clinical characteristics in the

Paquid Study and 3C Study

Paquid Study 3C Study

& 075 1
2
£
=
o 0.50 BEE LR -
a
g _____
S PP
5 0.25
w .
—— Low-risk
----- High-risk
O T T T T 1
0 1 2 3 4 5

(n = 454%) (n =267%)
Gender male 148 (32.6) 112 (41.9)
Age at diagnosis of dementia, years ~ 86.4+5.5 80.8+5.8
Primary education level! 283 (62.3) 221 (83.1)
Etiology?
Probable AD/possible AD/
mixed dementia 368 (81.1) 200 (80.0)
VaD 38 (8.4) 26 (10.4)
Others dementia 48 (12.2) 24 (9.6)
Marital status?
Married or living as a couple 144 (31.7) 135 (51.1)
Others (widowed, single,
divorcee, separated) 310 (68.3) 129 (48.9)
Accommodation type*
Living in community 325(71.9) 251 (95.1)
Living in institution 127 (28.1) 13 (4.2)
MMSE score® 18.8+5.6 22.4+3.0
Number of restricted ADLs®
0 280 (61.9) 232 (87.9)
1 25 (5.5) 9 (3.4)
2 37 (8.2) 19 (7.2)
3 26 (5.8) 2(0.8)
4 65 (14.4) 1(0.4)
5 19 (4.2) 1(0.4)
Number of restricted IADL”
0 34(7.7) 106 (40.9)
1 49 (11.1) 56 (31.6)
2 58 (13.1) 27 (10.4)
3 86 (19.4) 33 (12.7)
4 216 (48.8) 37 (14.3)
Depressive symptomatology® 67 (20.1) 64 (26.0)
Diabetes’ 33 (8.6) 32(12.1)
History of stroke!? 67 (15.8) 15 (5.7)
History of myocardial infarction!! 56 (13.0) 21(7.9)
Dyspnea!? 144 (35.4) 55 (21.6)
Subjective health!?
Poor, very poor 59 (14.0) 40 (15.5)
Fair to very good 361 (86.0) 219 (84.5)

Values are means + SD or n (%).

* Data is missing for certain indicators from the two studies:

1 3C Study, n = 266; 2 3C Study, n = 250; * 3C Study, n = 264; 4 Paquid
Study, n = 452; 3C study, n = 264; 5 Paquid Study, n = 442; 3C Study, n = 257;
6 Paquid Study, n = 453; 3C Study, n = 264; 7 Paquid Study, n = 443; 3C Study,
n = 259; 8 Paquid Study, n = 333; 3C Study, n = 246; ? Paquid Study, n = 383;
3C Study, n = 264; 1° Paquid Study, n = 31; 3C Study, n = 265; ! Paquid Study,
n =432;3C Study, n = 265; 12 Paquid Study, n = 407; 3C Study, n = 255; 1° Pa-
quid Study, n = 420; 3C Study, n = 259.

(x* =9.27; p = 0.32). The discriminant power of the pre-
determined risk score measured by the c¢ index was
0.700. Two hundred and eighteen subjects were includ-
ed in the low-risk group as previously defined including
115 who died after 5 years of follow-up. In the high-risk
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Follow-up (years)

Fig. 2. Survival in cohort 3C from date of diagnosis of dementia
depending on the high- and low-risk group obtained in the Paquid
Study.

group, there were 46 subjects, including 41 who died af-
ter 5 years of follow-up. Sensitivity was 26.3% and spec-
ificity 95.4%, PPV was 89.1% and NPV was 47.3%. Fig-
ure 2 shows the survival probability across the groups
(low vs. high risk).

Discussion

Using the Paquid follow-up data, we computed a sim-
ple score to predict survival of dementia after the time of
diagnosis for new dementia patients. This simple score is
based on easily obtainable variables in clinical or social
practice: sex, age at diagnosis and number of ADL restrict-
ed. The score has a good predictive capability (c index =
0.754). The validation in an independent sample com-
posed of incident dementia cases in another younger co-
hort (3C Study) gave fair confirmatory results (¢ index =
0.700). Apart from age and gender (nonmodifiable inde-
pendent variables), only ADL remained independently re-
lated to survival. The number of ADL restricted represents
the most serious consequences of dementia on the prob-
ability of being alive at 5 years. The strong predictive value
of this factor is probably explained by the fact that restrict-
ed ADL reflected not only the state of the patient at the
time of diagnosis, but also the initial rate of progression of
degradation, since dementia was not present at the pre-
ceding visit. Thus, beyond the stage of the disease, these
measures may also represent its initial aggressiveness,
which is known to be a predictor of short-term mortality

Delva et al.



Table 2. Sociodemographic and clinical characteristics by death status 5 years after diagnosis of dementia in the

Paquid Study
Not deceased Deceased p value
(n=135)* (n=319)*

Gender male 37 (27.4) 111 (34.8) 0.12
Age at diagnosis of dementia, years 84.2+4.8 87.3+5.5 <0.0001
Primary education level 80 (59.3) 203 (63.6) 0.38
Etiology 0.77

Probable AD/possible AD/mixed dementia 109 (80.7) 259 (81.2)

VaD 10 (7.4) 28 (8.8)

Other dementia 16 (11.9) 32(10.0)
Marital status 0.04

Married or living as a couple 52 (38.5) 92 (28.8)

Others (widowed, single, divorcee, separated) 83 (61.5) 227 (71.2)
Accommodation type! <0.0001

Living in community 115 (85.8) 210 (66.0)

Living in institution 19 (14.2) 108 (34.0)
MMSE score? 20.6+4.2 18.1£6.0 <0.0001
Number of restricted ADLs? <0.0001

0 114 (84.4) 166 (52.4)

1 6 (4.4) 19 (6.0)

2 5(3.7) 32(10.1)

3 3(2.2) 23 (7.3)

4 6(4.4) 59 (18.6)

5 1(0.7) 18 (5.7)
Number of restricted IADL* <0.0001

0 15 (11.4) 19 (6.1)

1 21(15.9) 28 (9.0)

2 29 (22.0) 29 (9.3)

3 30 (22.7) 56 (18.0)

4 37 (28.0) 179 (57.6)
Depressive symptomatology” 26 (22.0) 41 (19.1) 0.52
Diabetes® 9(8.1) 24 (8.8) 0.82
History of stroke’ 16 (12.4) 51(17.4) 0.20
History of myocardial infarction® 16 (12.2) 40 (13.3) 0.76
Dyspnea’ 40 (31.2) 104 (37.3) 0.24
Subjective health!? 0.44

Poor, very poor 16 (12.1) 43 (14.9)

Fair to very good 116 (87.9) 245 (85.1)

Values are means + SD or n (%).
* Data is missing for certain indicators:

!'n =452, missing data for 2 subjects; 2 n = 442, missing data for 12 subjects; > n = 453, missing data for 1 sub-
ject; * n = 443, missing data for 11 subjects; ® n = 333, missing data for 121 subjects; ® n = 383, missing data for 71
subjects; 7 n = 31, missing data for 31 subjects; ® n = 432, missing data for 22 subjects; > n = 407, missing data for
47 subjects; ' n = 420, missing data for 34 subjects.

in dementia [32, 33]. In addition, ADL limitations reflect
a more severe degree of the disablement process, combin-
ing cognitive as well as physical components and comor-
bidities [34].

On the basis of this score, we defined a subgroup
among newly demented cases with a higher risk of mid-
term death (with a probability of death at 5 years of
86.5%). These patients seem to have a more aggressive

A Score to Predict Survival with Dementia

disease and may therefore require particular attention
since the diagnosis, with intensive medical and social
follow-up assessments and appropriate adjustments to
their treatment and support of the patient and the care-
giver. On the contrary, in the other group, the probabil-
ity of survival was near 50%. In this group, determinants
of short-term mortality were probably numerous and
not related to dementia.
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Table 3. Bivariate Cox proportional hazards analyses adjusted on
age at diagnosis for effects of prognostic factors at diagnosis of de-

mentia on death at 5 years (Paquid Study, n = 454)

Prognostic factor Hazard ratio p value
(95% CI)
Male gender 1.40 (1.10-1.78) 0.006
Primary education level 1.21(0.96-1.52)  0.10
Etiology of dementia 0.19
Vascular dementia 1.44 (0.97-2.14)
Others dementia 1.02 (0.71-1.48)
Marital status (widowed, single,

divorcee, separated, other) 1.01 (0.78-1.32)  0.92
Living in institution 1.60 (1.26-2.03)  0.0001
MMSE score (for one point) 0.95(0.93-0.96) <0.0001
Number of restricted ADL <0.0001

1 1.10 (0.67-1.78)

2 1.77 (1.20-2.60)

3 1.70 (1.09-2.65)

4 2.43 (1.79-3.30)

5 6.33(3.84-10.42)
Number of restricted IADL <0.0001

1 1.00 (0.58-1.68)

2 0.79 (0.47-1.34)

3 1.17 (0.74-1.86)

4 1.92 (1.28-2.89)
Depressive symptomatology 0.87 (0.62-1.23)  0.43
Diabetes 1.34 (0.87-2.04) 0.18
History of stroke 1.19(0.88-1.61)  0.25
History of myocardial infarction 1.00 (0.71-1.39)  0.98
Dyspnea 1.15(0.90-1.47)  0.27
Subjective health: fair to very good  0.88 (0.64-1.22)  0.45

Table 4. Multivariate Cox proportional hazards analysis for pre-

dicting mortality (n = 428; deceased = 299)

Prognostic factor Parameter ~ Hazard ratio p value
estimate (95% CI)
Male gender 0.40488 1.50 (1.17-1.91) 0.001
Age at diagnosis
(for 1 year) 0.06494 1.07 (1.04-1.09)  <0.0001
Number of restricted ADL <0.0001

1 0.14679 1.16 (0.71-1.89)
2 0.53865 1.71 (1.16-2.52)
3 0.50662 1.66 (1.06-2.59)
4 0.93290 2.54 (1.87-3.45)
5 1.91994 6.82 (4.13-11.27)

Strengths and Limitations

The strengths of this study are its unique prospective
population-based design in two independent but very
similar cohorts, the very large number of subjects at base-
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line and relevant outcome events, the comprehensive and
systematic collection of potential (independent) predic-
tive variables, a comprehensive clinical diagnosis of de-
mentia and death and frequent visits during follow-up
with accurate and thorough data on survival status. As
only incident cases of dementia were included, the two
samples contained the complete spectrum of newly diag-
nosed cases, while studies with prevalent cases exclude
those who died quickly from aggressive disease (survival
bias) [35].

The study also has limitations. First, subjects in the
Paquid Study were visited every 2 or 3 years, so the
‘actual date” of dementia onset, which is intrinsically dif-
ficult to determine as it is not a critical event, cannot be
precisely known. Thus, when a subject was diagnosed, he/
she could have been clinically demented for from a few
months to more than 2 or 3 years. However, in clinical
practice, subjects are rarely diagnosed at ‘the onset of
dementia’.

It should to be kept in mind that our incident cases of
dementia had a mean MMSE at 18.8 (which is rather low)
at the time of diagnosis, and 40% had at least one ADL
restricted, which occurred at a rather old age (mean: 86.4
years). The mean MMSE score of these incident cases at
the time of diagnosis was very close to that observed in a
randomized trial conducted on new cases of dementia in
primary care practices in France [36]. Therefore, the in-
cident cases in our population-based cohort may well be
comparable to new cases of dementia diagnosed in pri-
mary care practice. However, in the validation cohort, in-
cident cases were different, younger, less dependent on
ADL, and probably diagnosed earlier. Thus, at the diag-
nosis, dementia is at an earlier stage of the disease and
subjects die of comorbidities other than dementia [37].
Therefore, our score lacks sensitivity. For that reason, it
will be important to work on other major endpoints, such
as loss of independence, which would be a useful clinical
endpoint for patients, caregivers and health care plan-
ners. However, this important issue is much more diffi-
cult to conceptualize as a model and requires additional
studies.

Second, and surprisingly, self-reported comorbidi-
ties and the presumed etiology of dementia did not con-
tribute to the predictive score. This could be due to the
lack of precision of self-reported questionnaires, to the
relatively large volume of missing data for comorbidities
(depressive symptomatology, diabetes) or to the limits
of precision of the clinical diagnosis of the etiology of
dementia without biomarkers, brain imaging or neuro-
pathologic assessment. However, the predictive values

Delva et al.



of this information still remains a matter of controversy

[8, 12, 38-41] and the practical application would be

comparable to the data collection of our population-

based studies.

Conclusion

In conclusion, in spite of a low sensitivity, this score
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could be useful for primary care practitioner, case man-
ager or social workers, particularly to identify patients
with a duration of the disease greater than 5 years.
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