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ABSTRACT – Background: There is a pressing need to identify environmental risk fac-
tors of dementia and depression in the elderly.

Aims: To describe the methods and first results of the ZARADEMP Project, the first
psychiatric study to document risk factors in incident cases of dementia (and depression)
in a Southern European elderly population.

Method: A three-wave (baseline and two follow-up waves) epidemiological study to
identify incident cases of dementia (and depression) was completed in a representative
sample population. Valid Spanish versions of case-finding instruments, including the
Geriatric Mental State (GMS) were administered by standardized researchers. The inci-
dent cases, diagnosed by a panel of psychiatrists using DSM-IV criteria, will be included
in a case-control study.
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Results: Response rate was acceptable (63.6% in Wave I, 87’2% in Wave II and 85’8%
in Wave III), and 4,803 individuals completed Wave I. Diagnostic agreement was achieved
in 91.4% of probable cases presented to the panel, and a total of 146 incident cases of
dementia were identified.

Conclusions: We feel confident that modern epidemiological requirements have been
fulfilled and the statistical power in the calculations of risk will be acceptable.

Introduction

The aims and context of the ZARADEMP
Project are described in the previous paper
(Lobo et al. 2005, this issue). In summary, in
a context of insufficient and, at times, contra-
dictory findings in the epidemiology of
dementia and depression in the elderly popu-
lation, the main objective of the Project was
to document the association between hypoth-
esized risk factors and incident cases of
dementia and its most frequent subtypes, in
particular dementia of the Alzheimer’s type
(DAT). The ZARADEMP Project is also
intended to study the stability of prevalence
rates of dementia and depression in the same
geographical area; the incidence rates and risk
factors; the outcome of so called “mild cogni-
tive deficit”; and to compare the findings in
Zaragoza with results in other European
enquiries also incorporated in the EURODEM
and EURODEP Studies (Launer et al. 1992,
Copeland et al. 1999). This report describes
the methods and first results of the Project.

Methods

Study city

The site of the study was the historical
city of Zaragoza, Spain. It is the capital of
the historical kingdom of Aragón. It has
been traditionally an agricultural area,
although modern industrialization over the

last 30 years has produced important migra-
tory movements. One of the most important
of these is the concentration in the city of
Zaragoza of 622,371 inhabitants (fifth city
in the country) or 51% the population of
Aragón. The population aged 55 or more
years in the city is 157,787, or 43% the pop-
ulation of Aragón in this age group.

Strategy of the study

This is an epidemiological study with three
waves (Figure 1). The previous Zaragoza
Study (which we now call ZARADEMP “0”)
(Lobo et al. 1995) was the background inves-
tigation, and has influenced decisions about
sampling, instruments and methods. Wave I
(ZARADEMP I) is a baseline, cross-sectional
study, intended to identify a cohort of individ-
uals without dementia, as well as the preva-
lence and distribution of the hypothesized risk
factors for dementia. It was also intended to
document the prevalence and distribution of
dementia, depression and psychiatric morbid-
ity, for comparative purposes. The field work
for this baseline study was to be completed by
standardized lay interviewers, supervised by
research psychiatrists.

Waves II and III (or ZARADEMP II and
III) were designed to follow-up (two and four
years later, respectively) the cohort of non-
demented individuals, so that sufficient num-
ber of incident cases of dementia to test the
main hypotheses would be identified at the
end of the study. A two-phase screening (lay
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Figure 1. ZARADEMP Project: Study Design.



interviewers and psychiatrists) would be
completed in both waves. The elderly identi-
fied as probable incident cases of dementia
would be invited to complete a third, hospital
phase of assessment. A final diagnosis of
dementia was to be approved by a panel of
psychiatrists. In the principal stage of this
investigation, a case-control study would also
be completed in the incident cases of demen-
tia identified in Waves II and III.

Sampling technique and
sampling size as a function of
type I and type II errors

It was decided to work with a random
sample from the census list in the city of
Zaragoza (1991) of both, men and women
aged 55 years or more, stratified by sex and
age (5-year age categories). The following
considerations guided the design:

a) Incidence data reported in the interna-
tional literature were rather provisional and
rates quite variable. However, in view of
data from ZARADEMP “0” (Lobo et al.
1997), the expected global incidence rate
was 1 case per 100 persons/year;

b) Case-control studies reported until that
time used hospital or prevalent cases, and
“odds ratios” differed in relation to different
factors analysed;

and c) The distribution of potential risk
factors selected also varied considerably in
the controls in different studies.

Since the main objective of this project
was to obtain reliable measures of cause-
effect association, sample size for the case-
control study was calculated to allow the
detection of relative risk (RR)=3, with a
95% confidence level and a power of 80%
or more. In view of the literature examined,
a mean frecuency of 5% of exposition to

potential risk factors was considered, taking
the example of traumatic brain injury. High-
er frequencies have been reported for fac-
tors such as significant life events or family
history of dementia, but also lower frequen-
cies for factors such as Down’s syndrome or
Parkinson’s disease.

One hundred and seventy nine incident
cases of dementia were considered to be ade-
quate to have good statistical power in the
calculations of risk (Schlesselman and Stol-
ley 1982). To obtain this number of cases,
and taking into consideration the expected
global incidence rate and logistics, including
resources in the research group and timing of
the study, to coincide with other projects
incorporated in the EURODEM studies, a 5-
year follow-up of approximately 3,580 non-
demented subjects was considered to be ade-
quate. In calculating the initial sample size,
this project is also supported on the following
data from Zarademp “0”): a) an expected
5.5% prevalence of global dementia; b) the
high negative predictive value of the screen-
ing instruments (crucial in Wave I, when we
were selecting non-demented individuals for
the follow-up study), such as the Spanish
versions of both, Mini Mental Status Exami-
nation (MMSE, Folstein et al. 1975) (97.8%)
and Geriatric Mental State (GMS, Copeland
et al. 1987) (97.8%) (98.3%); c) and non-
response rate. All the previous data are
known by age strata. Similarly, estimations
could be done about the distribution by age
and sex in the population; about the expected
annual migration (average) in the years 1986-
1991; and about annual mortality rates, spe-
cific for age and sex.

According to this, and taking into consid-
eration the less optimistic expectations, the
initial sampling size, calculated to estimate
the frequency of potential risk factors with a
2% error, was 10,916 individuals. It was
corrected to 9,739 individuals after the first
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year of field study, in view of the prelimi-
nary data related to prevalence of dementia
and cognitive deterioration, mortality, non-
response, migration declared in the census
and migration detected by interviewers.

Instruments

Several international instruments previ-
ously standardized in Spain by the same
research group were incorporated in the
ZARADEMP Interview. For the purpose of
this report, the following will be described:

Examen Cognoscitivo Mini-Mental
(ECMM) (Lobo et al. 1980), the official
Spanish version of the MMSE, a reliable
and valid indicator of cognitive disturbance
and probably the test of cognitive function
in most widespread use. Modifications were
introduced in this official version, to mini-
mize potential bias due to a low educational
background. Efficiency coefficients and
population norms very similar to the ones
reported by Folstein et al in the USA have
been found in Zaragoza (Lobo et al. 2002).

Geriatric Mental State (GMS), a well
known semistructured standardized clinical
interview for assessing the mental state of
elderly persons. The GMS-B, a shortened
community version that may be used by lay
interviewers has been selected in this study. It
covers the important symptom areas for dis-
orders likely to be encountered in the com-
munity and the computerized program AGE-
CAT can be applied to it (Copeland et al.
1987). This interview is also a syndrome case
finding instrument: the GMS-B “threshold
global score” discriminates between “non-
cases”and “cases”. The reliability and validi-
ty of the backtranslated, Spanish version of
the GMS-B has been previously reported in
hospital samples and in the general popula-
tion both, for lay interviewers and for psychi-
atrists (Lobo et al. 1988, Saz 1991).

Automated Geriatric Examination for
Computer Assisted Taxonomy (AGECAT)
(Copeland et al. 1986), a set of computer
programs which analyse GMS data. Stage I
of the AGECAT groups the items of the
GMS into symptom components, gathered
under eight diagnostic “clusters” (or “syn-
dromes”). In Stage II, all levels on each
cluster are then compared across clusters
and the subject emerges with a main diagno-
sis and a subsidiary or alternative diagnosis
if appropriate. In the organic brain syn-
dromes it has been shown to correspond to
diagnoses of dementia made according to
the rules of DSM-III-R (American Psychi-
atric Association 1987). Data about the
validity of the Spanish version have also
been reported (Lobo et al. 1990).

History and Aetiology Schedule (HAS), a
standardized method of collecting history
and aetiology data from an informant, or
directly from the respondent when he is
judged to be reliable. It concentrates on
those features expected to be relevant to
psychiatric diagnosis in older people, and is
crucial to complete the GMS and facilitate a
diagnostic process such as the one done in
the present study with the DSM-IV system
(Copeland et al. 1992, American Psychiatric
Association 1994). A computerized diagnos-
tic method applicable to the standardized
psychiatric schedule has been developed, the
HAS-AGECAT, and we have reported good
agreement (kappa = 0,76) with the inter-
viewing psychiatrist when using the Spanish
version (Dewey et al. 1992).

Disability Scales. The scale for Instru-
mental Activities of Daily Living (IADL,
Lawton & Brody 1969) is a widely used
instrument, a reliable and valid indicator of
disturbance in both, basic and instrumental
activities of daily living. It may be adminis-
tered by lay interviewers, the information
coming from both, patients and caregivers. A
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series of studies completed in Spain have
documented in clinical samples efficiency
coefficients very similar to the ones reported
by the original authors (Tárraga 1995). The
Katz Index is also a well known, reliable and
valid instrument, intended to assess difficul-
ties in basic activities of daily living (BADL)
in the elderly (Katz et al. 1963). Studies
completed in Spain have also confirmed the
validity of the scale (Álvarez et al. 1992). In
this study, the interviewers were instructed
to score in both instruments only disability
due to deterioration in cognitive function.

The Risk Factors Questionnaire used in
this study was designed by the EURODEM
Workgroup (Launer et al. 1992). The instru-
ment may be used by trained lay interview-
ers, and is intended to include information
related to the following potential risk factors
of dementia, DAT and VD: history of med-
ical diseases, including cardiovascular dis-
ease (hypertension, myocardial infarct,
angina), cerebrovascular accident (CVA),
traumatic brain injury, epilepsy, Down’s
syndrome, Parkinson’s disease, diabetes
mellitus, thyroid disease, abuse of alcohol
or smoking; menopause; psychiatric history,
in particular depression; tobacco and alco-
hol habits; use of medications, including
psychopharmaca; and history of general
health. Each item in the interview has been
operationally defined, according to previ-
ously agreed EURODEM criteria.

The ZARADEMP Interview also incorpo-
rates a section on physical examination,
including the checking of blood pressure
following World Health Organization stan-
dards (WHO 1993), height and weight of
the individual.

Procedure

In all three waves of this research, the
elderly were initially informed about the study

through an individually signed letter. Then, an
appointment was done by telephone call when
possible or else, the home address was visited.
Up to three home visits were done before it
was considered to have an address problem or
that the individual was not found. In a small
number of subjects who objected to being
approached, the senior researchers contacted
the individuals personally. If the individual
happened to be institutionalized, he/she was
interviewed in the institution. Written
informed consent was obtained from each
participating individual (a relative when
he/she was unable to understand the terms of
the agreement), according to the current Span-
ish laws. The family telephone and address
were registered, as well as relevant medical
and psychiatric information given by the fam-
ily that might be useful in cases of refusal or
loses in the follow-up waves.

Case finding procedures and
study design

Wave I: “Baseline”, “cross-sectional”
study

An epidemiological screening design was
used in this wave, the field study beginning
in September 1994. Lay interviewers
administered the ZARADEMP Interview,
with all the incorporated instruments. The
blood pressure, height and weight of each
individual were also checked and recorded
routinely in this phase of the study. Medical
reports, which are commonly kept at home
by Spanish patients and may include labora-
tory data, were used in some cases to help in
the diagnostic process.

The interviews lasted 25-90 minutes. The
individuals were nominated as “probable
cases” on the basis of GMS threshold “glob-
al” scores and/or ECMM standard cut-off
points, which we previously reported to have
good validity coefficients (Lobo et al. 1980,

THE ZARADEMP PROJECT ON THE INCIDENCE, PREVALENCE AND RISK FACTORS... 45



Lobo et al. 1988). The threshold points here
were decided on the bases of adequate nega-
tive predictive value. However, the data on
each elderly were thoroughly reviewed by
the research psychiatrists supervising indi-
vidually the lay interviewers. In the final step
of Wave I, the psychiatrists recorded a diag-
nosis of “dementia”, “depression” or “oth-
ers” in the nominated “cases”. For a diagno-
sis of dementia, documented deterioration in
activities of daily living due to cognitive
deterioration was required. In the doubtful
cases, the research psychiatrists repeated the
examination in the elderly home.

“Subcases” of “dementia” were also nom-
inated on the basis of borderline scores on the
same instruments. Some of these “subcases”
might be incipient cases of dementia, and
therefore might contaminate both, the inci-
dence study and the study of risk factors in
incident cases. Therefore, they were elimi-
nated for Waves II and III. However, they will
be included in a different sub-study, a follow-
up to document the natural course of mild
cognitive disturbance and cognitive distur-
bance in non-demented individuals.

Waves II and III: Follow-up study

The elderly considered to be neither
“cases”, nor “sub-cases” of dementia or
cognitive deterioration in the previous wave
are the cohort for the “follow-up” studies,
Wave II or ZARADEMP II and Wave III or
ZARADEMP III, to be completed with inter-
vals of (approximately) two years, to docu-
ment the incidence of dementia. Wave II
started in January 1997, and Wave III in
May 1999. Similar procedures will be used
to document the incidence of depression. A
two-phase epidemiological screening
(Phases I and II), was designed in both fol-
low-up waves.

In Phase I, lay interviewers administered
the ZARADEMP Interview and nominated

“probable cases” with the same procedure
described in Wave I. However, the interview-
ers were instructed to be “sensitive”, since
the false positive cases could be corrected in
the second phase. All “probable cases” of
dementia were examined in Phase II, two
months later and blind to the results of Phase
I, by research psychiatrists standardized in
the methods. All GMS “borderline non-
cases” were also examined, to correct for
possible errors in the screening procedure
and to minimize the risk of false negative
cases. The period of two months between
phases was decided in view of previous expe-
rience of the group, to minimize the possibil-
ity of false positive cases of dementia due to
acute brain syndromes. The psychiatrists also
used the ZARADEMP Interview and the
incorporated instruments, including the
Hachinski Scale (1975) to help in the differ-
entiation between primary degenerative and
vascular dementia. The elderly were exam-
ined at home, the exception being the institu-
tionalized individuals, or individuals prefer-
ring to come for assessment to the out-patient
department in the hospital. A neurological
examination was performed and medical
reports were used when available, to help in
the diagnostic process. Outside informants
were interviewed when the selected elderly
was considered to be unreliable.

All probable “incident cases” and doubtful
cases of dementia identified by the psychia-
trists were then presented to a panel of psy-
chiatrists, who examined all available docu-
mentation. For the diagnosis of “incident
case” of dementia, and type of dementia,
agreement of at least three out of four psychi-
atrists was considered necessary. While pre-
vious experience in ZARADEMP “0” sug-
gested the reluctance of the elderly to come
to the hospital for assessment, a Phase III or
hospital phase was also programmed to con-
firm the diagnosis of dementia, and type of
dementia, in as many patients as possible.
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The assessment protocol will be described in
the following section.

Diagnostic criteria

At the end of Phase II, the psychiatrists
diagnosed the identified “cases” of dementia
according to DSM-IV criteria (American
Psychiatric Association 1994). Both, project
criteria (Lobo et al. 1988) and ICD-10
(World Health Organization 1992) criteria of
dementia were also recorded, to eventually
report comparative results. The ZARADEMP
Interview used in this study generates enough
information to diagnose according to all
these criteria the main nosological categories
found in the elderly community, specifically
dementia (its most prevalent types, that is,
DAT and VD) and depression (its various
types). For the DSM-IV diagnosis of type of
dementia a protocol was built, so that the
requirements for each one of the items in the
diagnostic manual were operationalized with
information coming from the items in the
ZARADEMP Interview. Our previous studies
have supported the validity of the diagnosis
of dementia done by research psychiatrist in
the elderly homes (Saz et al. 1996).

For the diagnosis of dementia in the hospi-
tal phase, a neurological, dementia protocol
used in previous studies of the group (Lobo
et al. 1995) was completed in all cases
referred. This protocol allows the classifica-
tion of cases of DAT according to NINCDS-
ADRDA criteria (McKahnn et al. 1984), and
cases of VD according to NINDS-AIREN
criteria (Roman et al. 1993).

“Case-control” study of the
incident cases of dementia

The “incident cases” of both DAT and
VD identified in the follow-up waves will

be included in the “case-control” study. The
controls will be randomly selected among
individuals at risk, but having no dementia,
matched with cases by age (up to two years
difference) and gender. Since the informa-
tion about potential risk factors incorporat-
ed in the ZARADEMP Interview was col-
lected in the “baseline study”, it includes
data related to exposition both, in cases and
in the general population. Consequently, it
will be possible to test causal hypotheses
with enough statistical power.

Database elaboration and quality
control

A systematic control of the reliability of
assessments was programmed and imple-
mented every six months, in all three waves,
to prevent the “reliability-decay”. In case the
decay was systematic, a re-standardization of
interviewers was programmed, which includ-
ed video techniques used in the initial train-
ing. Furthermore, a periodic and systematic
control of interviewers’ activity was pro-
grammed, and included the registration and
analysis of response rate and reasons for
refusal for each interviewer, to assure the
homogeneity of data. The database design
and quality control were done according to
standard methods previously used by our
research group, including the analysis of “out
of rank” data and non-coherent information.

A preliminary report was completed at the
end of every consecutive year and included
descriptive statistical analysis performed
with SPSS. In this way, it was possible to
confirm that the prevalence, distribution and
incidence of morbidity found in the popula-
tion was coherent with the hypotheses for-
mulated. Similarly, it was possible to verify
in a systematic way that the distribution of
potential risk factors assessed with the
ZARADEMP Interview for both, dementia
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and depression were also coherent with the
working hypotheses.

Statistical procedures

Statistical methods will vary depending on
the particular study. Proportional contrast”
statistics will be used to estimate simple mea-
sures, such as response and refusal rates. The
prevalence rates (and confidence limits) of
psychiatric disorder and of dementia, demen-
tia subtypes and depression will be estimated
from the stratified sample of the elderly
responders to the clinical evaluation. The
incidence rate of both dementia and depres-
sion will be documented in relation to vari-
ables studied and factors theoretically associ-
ated with them. In a second step, risks
associated to exposition to different factors
will be estimated, by calculating odds ratios
and confidence intervals. Standard univariate
analysis techniques common in epidemiolo-
gy will be used, as well as logistic regression
and multivariate analysis techniques. Sur-
vival analysis techniques will be used to
study survival time variables, such as mortal-
ity. Standard statistical packages (SPSS 11.01
for Windows and EpiInfo 6.04 for MsDos)
will also be used throughout the analysis.

Ethical and legal issues

The Helsinki convention principles have
been maintained throughout the study, as
well as the compromise of information to the
elderly, written consent, privacy, confiden-
tiality and security, according to Spanish
Law 5/1992. The collected information was
considered “sensitive data”, and a “dissocia-
tion procedure” was implemented. Sealed
envelopes with individual records, under the
custody of the principal researcher, had to be
opened previous to the programmed follow-
up interviews in each elderly. Individual files

will be destroyed after validation of the perti-
nent information by sampling, in the end step
of the investigation.

Connection with the EURODEM
and EURODEP studies

Data of the Zarademp Project will be
eventually compared to data collected with
similar methodology in both the EURO-
DEM (Launer et al. 1992) and EURODEP
Studies (Copeland et al. 1999). Preliminary
results of this project have been reported in
relation to the prevalence and incidence of
dementia (Fratiglioni et al. 2000; Lobo et
al. 2000). Particular emphasis will be
placed in the comparison of risk factors for
dementia, according to the original protocol
(Launer et al. 1992).

Results

Sample characteristics and
response rate

Of the initial, total sample (n = 9,739),
4,803 individuals completed Wave I of the
study. Refusal rate was 20.5% (n = 2,001).
Table I shows the distribution by gender and
age group at the time of interview. Table II
shows other demographic characteristics of
the sample: most the elderly were either cur-
rently married or widowed and the majority
had a limited, primary education. After
removal of cases and subcases of dementia
for the follow-up (n = 742), 4,061 individu-
als were approached for Wave II, which was
completed by 3,237 individuals, the refusal
rate being 9.9% (n = 402) . Three thousand
one hundred and sixty individuals were
approached for Wave III, which was com-
pleted by 2,403 individuals, the refusal rate
being 9.3% (n = 293). While the distribution
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of the elderly according to most demograph-
ic characteristics is similar in all three
waves, the proportion of illiterate individuals
in Wave I (10.8%) is significantly higher
than in both, Wave II (7.5%) (z = 4.92, p <
0.0001) and Wave III (6.3%) (z = 6.16, p <
0.0001). The differences between Waves II
and III did not reach statistical significance)
(z = 1.70, p = 0.09) (Table II).

Table III summarizes reasons for non-
response, by gender. In all three waves, the
proportion of non-response due to refusals
was significantly higher in women when
compared to men: in Wave I, it was 43.7% vs
35.9% (z = 5.44, p < 0.0001); in Wave II, it

was 54.6% vs 41.8 % (z = 3.6, p < 0.0001);
and in Wave III, it was 46.9% vs 29.6% (z =
4.80, p < 0.0001).

In Wave I, 159 individuals were consid-
ered to be “doubtful cases” of dementia by
lay interviewers, and 79 of them were con-
sidered to be cases by the research psychi-
atrist after examination in the elderly
home. In Waves II and III, one hundred and
seventy “probable” or “doubtful” incident
cases of dementia were identified by the
research psychiatrists following the
described case finding procedure and were
presented to the diagnostic panel. Agree-
ment of the panel was achieved in 160 indi-
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Table I
Sample characteristics of the elderly interviewed

ZARADEMP I ZARADEMP II ZARADEMP III
Age Male Female Total Male Female Total Male Female Total

55-59 77 88 165 0 0 0 0 0 0
60-64 439 484 923 254 279 533 68 77 145
65-69 391 474 865 333 382 715 272 295 567
70-74 345 492 837 293 358 651 263 291 554
75-79 245 372 617 218 317 535 196 292 488
80+ 535 861 1,396 350 453 803 262 387 649
Total 2,032 2,771 4,803 1,448 1,789 3,237 1,061 1,342 2,403

Table II
Demographic characteristics of the sample

Characteristic ZARADEMP I ZARADEMP II ZARADEMP III
N (%) N (%) N (%)

Marital status
Single 389 (8.1) 228 (7.0) 185 (7.7)
Married /common law 2,796 (58.2) 2,013 (62.2) 1,468 (61.1)
Widowed 1,494 (31.1) 908 (28.1) 692 (28.8)
Separated / divorced 65 (1.4) 50 (1.5) 40 (1.7)
Religious 45 (0.9) 31 (1.0) 17 (0.7)
Missing 14 (0.3) 7 (0.2) 1 (0.0)
TOTAL 4,803 3,237 2,403

Education level
Illiterate 521 (10.8) 243 (7.5) 151 (6.3)
Some primary 1,729 (36.0) 1,102 (34.0) 795 (33.1)
Primary 1,778 (37.0) 1,285 (39.7) 978 (40.7)
High school 363 (7.5) 297 (9.2) 240 (10.0)
Some college or higher 354 (7.3) 288 (8.9) 226 (9.4)
Missing 58 (1.2) 22 (0.7) 13 (0.5)
TOTAL 4,803 3,237 2,403
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Table III
Reasons for non-response, by gender

Moved away Dead Untraced Refusals Total
N (%) N (%) N (%) N (%) N

ZARADEMP I*
Women 220 (7.5) 968 (32.8) 473 (16.0) 1,289 (43.7) 2,950
Men 127 (6.4) 874 (44.1) 269 (13.6) 712 (35.9) 1,982
Total 347 (7.0) 1,842 (37.3) 742 (15.0) 2,001 (40.6) 4,932

ZARADEMP II
Women 32 (7.2) 124 (28.0) 45 (10.1) 242 (54.6) 443
Men 33 (8.6) 161 (42.0) 29 (7.6) 160 (41.8) 383
Total 65 (7.9) 285 (34.5) 74 (9.0) 402 (48.7) 826

ZARADEMP III
Women 36 (9.0) 118 (29.6) 58 (14.5) 187 (46.9) 399
Men 31 (8.7) 174 (48.6) 47 (13.1) 106 (29.6) 358
Total 67 (8.9) 292 (38.6) 105 (13.9) 293 (38.7) 757

* Four interviews were rejected in quality control procedures.

Discussion

The design of the study

We feel confident that the design of the
study follows contemporary methodological
standards in epidemiological studies (Kaelber
and Regier, 1995): a randomized and repre-
sentative community sample from the census
list was investigated, the elderly being inter-
viewed in each wave in their place of resi-
dence, even in residential institutions; and the
instruments used for screening and case
ascertainment had been specifically devel-
oped for the elderly, were widely accepted in
the international literature, and were previ-
ously standardized in our specific culture. In
this way, potential bias due to the influence of
low educational background is minimized.
Furthermore, the sensitivity coefficients of
the instruments used here (GMS “Organic” =
93.2, Lobo et al. 1990; ECMM = 89.8, Lobo
et al. 2002) are considered adequate and com-
parable to coefficients reported in several
studies in this field (Hofman et al. 1991).

The advantage of designing a project such
as the present one following a previous inves-
tigation in the same setting should not be
underestimated. On the bases of the previous
study, we had data about the predictive val-
ues of the case finding instruments, so that
we could decide the threshold points to be
used. We also had data about both prevalence
and incidence of dementia, as well as the dis-
tribution by dementia type in the general
population; and about the expected response
rate. While the mortality rate before inter-
view in Wave I may seem very high, it had
been predicted in this large population (n =
157,787) from Spanish annual mortality rates
reports (1985-1987) (INE, 1992).

In fact, both mortality and migration rates
were slightly lower than expected, so that we
were able to correct the sampling size initial-
ly calculated as a function of a case-control
design. We were able to identify 81.6% of the
incident cases of dementia initially consid-
ered in the design. Therefore, we believe the
statistical power in the calculations of risk

viduals (91.4%), and 146 of them were
considered to be cases of dementia. In this
way, 81.6% of the 179 incident cases of

dementia initially calculated to complete
the case-control study with good statistical
power were identified.



will not be seriously affected. It might be
argued that basing the sampling size on a RR
= 3 for risk factors seems over-optimistic.
Some potential risk factors may have a lower
RR and hence be undetectable with this sam-
ple size. However, increasing considerably
the sampling size would seriously limit the
efficiency in our particular study.

In view of the main objectives of this Pro-
ject, we have relied on recruitment of large
numbers of subjects. Logistical reasons pre-
vent a more detailed scrutiny to document
the progression from mild cognitive impair-
ment (MCI) to dementia (Amieva et al.
2004). However, we have also planned
future, consecutive waves following Wave
III, which should provide abundant data on
the conversion rate of MCI to dementia.

Another factor that may influence the data
on the epidemiological rate of dementing
conditions refers to the diagnostic process
itself. We are well aware of the difficulties in
diagnosing dementia in the elderly’s domi-
cile, and were able to complete a full diag-
nostic, hospital protocol in only a proportion
of patients. However, standardized levels of
illness and diagnostic criteria were used
(Copeland et al. 1987). The impact of differ-
ent case definitions on incidence rates of
dementia appears limited if case definitions
and case-finding procedures at baseline and
follow-up are applied consistently (Riedel-
Heller et al. 2001). In fact, we have shown
good diagnostic agreement between the psy-
chiatrists doing the clinical interview in the
elderly’s home and the panel reviewing the
data: this agreement occurred in 91.4% of
individual “cases” and “sub-cases” present-
ed. It is still possible that we have applied
DSM-IV criteria of dementia differently
from other researchers, since they are not
fully operational. Such shortcomings should
be considered when reporting the compara-
bility of studies, although we have followed

previous recommendations (Hofman et al.
1991), by translating the clinical data into
specific operational criteria.

Sample attrition and response rate

Important uncertainties in epidemiological
studies relate to sample attrition. Therefore,
we did an special effort to minimize this risk,
and a considerable proportion of the elderly
had to be traced to temporary places of resi-
dence in their childrens’ homes or, especially
in summer periods, to their temporary rural
homes. We believe that the response rate in
our study, and in particular the refusal rate
have not seriously biased the results.
Response rate in our study, after removal of
expected losses from the sample (the moved
away and the dead) was 63.6% in Wave I,
87’2% in Wave II and 85’8% in Wave III. The
refusal rate was 20.5% in Wave I, 9.9% in
Wave II and 9.3% in Wave III. Classical epi-
demiological texts (MacMahon and Pugh,
1970) consider quite acceptable a response
rate below 70% in large studies such as the
Framinghan study on vascular problems
(Dawber et al. 1963). Similarly, our response
rates are consistent with rates reported in epi-
demiological studies on dementia. Copeland
et al (1987) reported a response rate of 72%
in their one-stage investigation. In some two-
stage studies, authors such as Sulkawa et al
(1985) in Finland reported a good cumulative
rate of 87%, but Folstein et al (1991) had a
cumulative response rate of 52% and Dar-
tigues et al (1991) had a response rate of
69.8% in the PAQUID Study.

Non-responders and estimation of
epidemiological rates of disorder

It might be argued that non-responders
would especially be at greater risk for a
psychiatric disorder and, therefore, that we
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might have underestimated the burden of
dementia (and depression) in this popula-
tion. However, we could not confirm this
hypothesis in ZARADEMP “0” (Lobo et al.
1995), which is the base for the present
study and was completed in the same city.
On the contrary, non-response due to
refusals in the present report was consis-
tently and significantly higher in women
when compared to men. The losses among
women should be considered to avoid
underestimation of prevalence and inci-
dence rates of depression, since depression
has consistently been reported to be higher
among women when compared to men
both, in the international literature
(Copeland et al. 1999) and in the city of
Zaragoza (Lobo et al. 1995). Furthermore,
the higher losses among women should
also be discussed in relation to prevalence
and incidence rates of DAT. While no sig-
nificant differences by gender were
observed in our city, a number of studies
have reported higher epidemiological rates
among women (Copeland et al. 1999,
Andersen et al. 1999).

The significantly lower proportion of
illiterate individuals found in the follow-up
waves, when compared to the baseline
wave, could be related to higher mortality
in this educational group, a finding previ-
ously reported in some studies (Steenland
et al. 2002). This hypothesis tends to be
supported by the ad hoc analysis we com-
pleted. Non-response due to mortality was
37.3% (CI 95%, 36.0 - 38.7) in Wave I;
34.5% (CI 95%, 31.3 - 37.9) in Wave II;
and 38.6% (CI 95%, 35.1 - 42.2) in Wave
III, the between waves differences being
non significant (I vs II: z = 1.5, p = 0.132;
II vs III: z = 1.64, p = 0.101 and I vs III: z
= 0.65, p = 0.517). However, in coinci-
dence with previous reports, the mortality
was higher in the illiterate individuals
(51.5%, 48.4% and 40.0% respectively),

and the differences were statistically sig-
nificant in Waves I and II (not included in
the interval coefficients). In view of the
higher risk of dementia, DAT in particular,
reported in individuals with limited educa-
tion (Letenneur et al. 1999), the possibility
that higher mortality among illiterate
elderly may influence epidemiological
rates in the ZARADEMP Project should be
considered in the coming reports.
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