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cDepartment of Neurology, Móstoles General Hospital, Madrid, Spain
dArea for Applied Epidemiology, NationalCentre for Epidemiology, InstituteofHealthCarlos III, Madrid, Spain
eSection of Clinical Epidemiology, University Hospital ‘Princesa’, Madrid, Spain
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Summary Objective: To describe the methods and general results of the baseline
longitudinal survey in a defined cohort of elderly people from three areas of Central
Spain (urban and rural). The survey was designed to study dementia, essential tremor,
Parkinson’s disease and stroke.

Study design: A population-based longitudinal study with door-to-door interviews.
Methods: This study was carried out in two phases: Phase 1 (health status

questionnaire and screening performed by lay interviewers) and Phase 2 (diagnosis of
neurological illnesses by neurologists).

Results: The study flow chart, screening instruments for neurological disorders,
main demographic data (age, sex, educational attainment, occupation) and general
health status of the 5278 screened participants (2238 men and 3040 women) are given
for the two phases. The response rate was 85.3%, and participation was higher in men
and in the urban area.

Conclusions: Participation rates were good in both phases of the NEDICES baseline
study, and this was influenced by age, sex and setting of the participants. Educational
attainment, occupation and health status data are analogous to other Spanish studies
performed in the elderly. As the study population was large and good participation
rates were achieved, precise analysis of morbidity of the neurological disorders
investigated will be possible.
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Introduction

Several population-based studies investigating
neurological disorders in the elderly have been
performed recently in Spain.1 –9 However, these
studies had relatively small population samples
(less than 1500 people) and they evaluated single-
site populations. Between 1994 and 1995, a large-
scale survey was performed to obtain an elderly
Spanish cohort, in whom health status will be
estimated, in addition to morbidity (prevalence
and incidence rates) and mortality rates of age-
related cardiovascular and neurological diseases.

The NEDICES cohort was carried out in two
phases (screening and diagnosis) according to the
rules of a population-based survey in rare diseases,
in which specialists are required to make differen-
tial diagnoses in a large sample.10

The NEDICES study was based on two previous
projects: the World Health Organization Age-Associ-
ated Dementia project (WHO-AAD)11 and the EPI-
CARDIAN study.12 Other aspects were included for
assessing caregivers’ needs. Spanish participation in
the WHO-AAD project was mainly for the validation
of dementia screening tests. The EPICARDIAN study
was designed to investigate cardiovascular diseases
and their risk factors. The NEDICES study selected
three geographical areas to obtain a cohort of
elderly people dwelling in one well-defined area of
Spain (Central Spain), but with different cultural and
socio-economic backgrounds. The main aim of this
longitudinal project was to analyse the prevalence
and incidence rates of neurological diseases (stroke
and transient ischaemic attack syndrome (TIA),
dementia, Parkinson’s disease (PD) and essential
tremor) over a 3-year period.

In this paper, we describe the planning and
methods of this large-scale survey, and report the
demographic findings of the NEDICES cohort.

Methods

Geographical areas

Three communities of central Spain were studied,
two urban and one rural. The first urban site was
the district of ‘Margaritas’ in Getafe (170,000
inhabitants, 15.5% over 65 years of age), a suburb
of metropolitan Madrid composed mainly of work-
ing-class people. The second urban site was the
‘Lista’ area in a central district of Madrid (approxi-
mately 150,000 inhabitants, 16.5% over 65 years
of age), composed mainly of people of medium
or medium-high income (professionals and

white-collar employees). The rural location was in
Arévalo county, comprising 38 small villages (9000
inhabitants, 24% over 65 years of age) around
Arévalo town (Ávila), situated 125 km north-west
of Madrid. The population is mainly agrarian.

These three sites were chosen according to the
following criteria: (a) approximately 2000 elderly
inhabitants; (b) existing computer-based registries
of elders’ medical data in the primary physicians’
setting; and (c) a close relationship between the
NEDICES group and the local physicians and health
authorities. Moreover, these sites have sufficient
differences in social structures to allow study of
elderly samples with different lifestyles and risk
factors of cerebrovascular diseases.

In each municipality (Getafe for Margaritas,
Salamanca district for Lista, and Arévalo), the
local registry office (LRO) maintains a regularly
updated population register that includes infor-
mation about sex, date of birth, address and level of
formal education. The survey frame was a list of all
residents on 31 December 1993 taken from the LRO.
All people over 64 years of age were considered to be
eligible for the study if they were resident in the area
on 31 December 1993 or if they had been resident in
the area for six or more months in 1993. The survey
covered the household and nursing home popu-
lations of the three communities. Eligible subjects
living in institutions outside the study areas were not
included due to budgetary restrictions.

Prevalence estimation

Point prevalence was used to measure disease
frequency, and the prevalence date used was 1
May 1994. To be included in the prevalence
numerator, the subject had to be alive on 1 May
1994, and disease onset had to have occurred on or
before this date.13 For stroke and TIA, ‘lifetime’
prevalence was used to describe survey-eligible
people (alive on 1 May 1994) who had ever had the
disease, even if neurological symptoms had been
resolved.

Study design and phases

The NEDICES study was carried out in two phases.
Phase 1 involved door-to-door screening of eligible
people. The screening included standardized ques-
tionnaires administered by lay interviewers (social
workers and student nurses). Phase 2 involved a
neurologist’s examination of those individuals who
screened positive at the public health clinic. Home
examinations were necessary for bedridden people
and others with severe handicaps.
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There was no sampling in Margaritas and Arevalo
county because the reference population was
nearly 2000 people (adequate sample for the
objectives of the study). For Lista area, a repre-
sentative sample of 2000 people, stratified by age
and sex, was selected from the reference popu-
lation (more than 24,000 elderly people). Each
eligible subject was invited to participate by mail.
The contact letter explained the scope of the study,
and this was followed by a telephone call to arrange
an appointment for the interview. Interviewers
followed special procedures for those people who
were not at home (at least one direct visit was made
to the subject’s neighbors or relatives). If none of
these strategies were effective or the subjects were
too difficult to trace (e.g. because they were
travelling for an extended period), an indirect
screening with a surrogate respondent was
attempted.

Finally, using the screening data, the neurol-
ogists, in agreement with the supervisors and
interviewers, determined which subjects needed
neurological examination in Phase 2 of the survey.
The interviewers encouraged participation by
informing the subjects that examination would be
free of charge and that there would be no
discomfort. The subject was asked to locate any
current medication and any relevant medical
documentation, and bring this with them to the
examination.

Standardized questionnaires applied in
Phase 1 (protocols and screening
instruments)

A large questionnaire was used in Phase 1. This
contained approximately 500 items assessing demo-
graphic data, health status (perceived health, main
chronic diseases, functional activities in daily life,
and consumption of drugs), cerebrovascular factor
risks, and variables about lifestyle (consumption of
alcohol, smoking habits, physical exercise, etc.).

The NEDICES protocol also included screening
tools of neurological diseases. A previous pilot
study (WHO-AAD project) measured the diagnostic
validity of the screening instrument for dementia in
261 subjects, and results in three countries have
been communicated.14 A tool of mental status (the
Spanish adaptation of the Mini-Mental State Exam-
ination15 performed by the WHO-AAD project
group) and a test of functional capacity (the Spanish
version of the Pfeffer scale16) were administered.
The cut-off scores used for screening were 23/24
for the Mini-Mental test and 5/6 for the Pfeffer
scale. Moreover, the WHO-ADD project group also
assessed instruments for the detection of stroke,

TIA, essential tremor and PD that were used in
populations with similar cultural characteristics.
The three questions used for the screening of
Parkinsonism were Spanish adaptations of those
used in the ILSA project.17 The screening instru-
ment for stroke was a Spanish adaptation of the
questionnaire used for screening in the MONICA
project.18,19

The interviewers read the questions verbatim
from the questionnaire. For subjects unable to give
reliable answers, the screening instrument was
administered to a surrogate respondent, preferably
the spouse or a sibling. A proxy respondent was also
selected for subjects who died between the
prevalence day (1 May 1994) and the screening day.

Protocols of the clinical examination

In Phase 2, the neurologist focused on the
suspected diseases, seeking details of history,
signs, symptoms, and current or past treatments.
No laboratory or imaging tests were performed
routinely for subjects who screened positive, but
these were done for subjects with doubtful diag-
noses. Resulting diagnoses, if any, could have two
levels of certainty: definitive or possible. Where
feasible, these diagnoses included subtype classifi-
cations. If a suspected disease was diagnosed, the
neurologist had to determine the onset data.

The overall examination lasted about 30 min.
The evaluation for Parkinsonism (and essential
tremor) included: (a) the motor section of the
Unified Parkinson’s Disease Rating Scale;20 (b) the
examination of motor function and activities of
daily living; (c) the Schwab and England scale;21 and
(d) the Hoehn and Yahr scale.22 The evaluation for
dementia included the following instruments: (a)
the Mini-Mental test;15 (b) the Pfeffer scale;16 (c) a
history of cognitive decline taken from family
members; and (d) a semi-standardized mental
examination.23 The evaluation for stroke included
an evaluation of previous hospital records and
imaging studies, the modified Rankin scale of daily
living24 and a standard neurological examination.
To avoid conflicts with local physicians, the
neurologist did not offer treatment. Instead, if
the situation warranted it, the neurologist urged
the subject to seek contact with their physician.

Training of field staff and establishment of
diagnosis agreement

Lay interviewers performed Phase 1. They received
six to seven training sessions using videotaped
interviews and were certified for the field study.
In Arévalo, a few subjects who refused to answer
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the interviewers were screened directly by their
primary care physicians. Three supervisors oversaw
the project. One epidemiologist (RGS) supervised
the organization and implementation of the entire
field operation.

During Phase 2, two neurologists worked full
time in Madrid (JD and CF), and another six
neurologists from the ‘12 de Octubre’ Hospital
performed the neurological examinations, mainly in
Arévalo. One neurologist (FBP) reviewed the doubt-
ful cases of dementia and PD.

Ethical aspects

All participants (or the proxy of a subject with
severe cognitive or sensory impairment) were asked
to sign an informed consent form to participate in
the survey. The study was approved by the Ethics
Committee of the ‘12 de Octubre’ and Princesa
Hospitals. The screening interview was scheduled
at the most convenient time for participants,

and interviews were performed on an individual
basis. Respondents were informed before the
interview that the information obtained would be
kept confidential. Any case of serious neurological
or other illness that had not been detected
previously was urgently referred to the family
physician or the hospital.

Results

Fig. 1 shows the flow chart of the survey according
to its phases. From 6395 people on the census, only
5914 subjects were eligible for the study (deaths
before the onset of the study, 115; census errors,
58; changed address, 308; total not eligible ¼ 481
persons). Of these 5914 eligible subjects, 636 were
not screened (deaths before the onset of Phase 1, 52;
refusals, 292;unreachable, 292), 4503were screened
directly and 775 were screened indirectly for several
reasons (deaths during screening phase, 156;

Figure 1 General design of the NEDICES cohort (all three areas) at its different phases*.
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refusal, 486; unreachable, 133) by means of proxy
or their general practitioner. In total, 2238 males
and 3040 females were screened by both
approaches. We obtained adequate information
about the neurological disorders under study in
5216 subjects. Table 1 shows the distribution of
elderly people by age and sex according to the
census, eligible and screened populations.

The overall refusal rate was 14.7%; the lowest
refusal rate was in Margaritas (12.8%), (Lista
(15.1%) and Arévalo (16.4%)), and females were
more likely than males to refuse in all three sites, as
were older subjects. Table 2 shows the distribution
of screened people in each area.

We obtained information about the educational
level of 5231 screened people (99.1%). Table 3
shows the educational level by age and sex. The
greatest educational level was in Lista area
(Table 4). Table 5 shows the occupation of 4095
subjects according to the main categories estab-
lished by the Spanish National Statistics Institute,24

reported as the occupation that the subject had
been employed in for the longest period of time in
their lifespan. Of the 4958 elderly people who
answered questions about their subjective health
status, nearly 60% perceived themselves to be in
good general health. General data about living
arrangements and health status are shown in
Table 6.

Discussion

The aim of this study was to establish a specific
Spanish cohort of elderly people dwelling in three
communities of central Spain, and to estimate
incidence data and risk factors of several neuro-
logical disorders (dementia, PD and essential
tremor, and stroke and TIA) over 3 years. For this
purpose, we focused on three geographical areas
with different cultural and sociodemographic
characteristics. According to the results on edu-
cation and occupation, this survey offered three
cohorts with different lifestyles. The majority of
people dwelling in Lista had a higher level of
education than in the other two areas, and were
exposed to different occupational risk factors:
white-collar vs blue-collar workers.

Table 1 Distribution of the elderly population of the
NEDICES cohort by age group and sex.

Age (years) Elderly people
on census
ðn ¼ 6395Þ

Eligible elders
(n ¼ 5914)

Screened
cohort
ðn ¼ 5278Þ

Male Female Male Female Male Female

65–69 853 1073 808 1009 736 911
70–74 701 945 673 889 623 788
75–79 480 688 437 641 404 555
80–84 342 582 305 533 279 460
85–89 195 329 165 283 151 236
.89 72 135 58 113 45 90

Total 2643 3752 2446 3468 2238 3040

Table 2 Distribution of screened elders of the NEDICES
cohort by age group, sex and geographical sites.

Age (years) Lista
ðn ¼ 1566Þ

Arévalo
ðn ¼ 1937Þ

Margaritas
ðn ¼ 1775Þ

Male Female Male Female Male Female

65–69 213 302 258 284 265 325
70–74 139 226 286 290 198 272
75–79 123 170 161 187 120 198
80–84 88 125 110 169 81 166
85–89 55 75 58 88 38 73
.89 20 30 14 32 11 28

Total 638 928 887 1050 713 1062

Table 3 Educational level of the screened cohort by age group and sex.

Age (years) Illiterate ðn ¼ 711Þ Less than primary
school* ðn ¼ 2092Þ

Primary
schoolaðn ¼ 1720Þ

Secondary or more
ðn ¼ 708Þ

Male Female Male Female Male Female Male Female

65–69 54 130 299 376 236 286 145 112
70–74 50 121 252 292 223 283 94 84
75–79 27 95 158 215 153 187 66 51
80–84 22 99 118 180 83 128 51 48
85–89 19 59 62 92 43 66 25 17
.89 7 28 19 29 8 24 9 6

Total 179 532 908 1184 746 974 390 318

*Literate but without certification of primary school education.
a People with certification of primary school education.
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Moreover, we were able to obtain adequate
information about the majority of eligible elderly
people from official records: census and medical
files. The authorities of each municipality provided
a computer-based list of all residents from their
LRO. The registration in Spain has important social
and fiscal implications such as voting and tax filing.
A person can remain a resident when temporarily
out of the municipality until a formal request for
transfer of residence is filed. On the other hand,
health care in all three sites is provided by the
National Health Service (NHS), and this is free
(medical attention, hospitalization and prescrip-
tions) for elderly people. Even elderly people using
private medical care generally refer to NHS
physicians to obtain free medication.

We calculated that a cohort of nearly 2000
people was necessary in each location according
to the incidence rate of PD (the rarest of the
neurological diseases studied) with 95% confidence
intervals, and estimating a 15–20% annual with-
drawal.25 In addition, we selected a two-phase

approach to ascertain the prevalence of the chronic
neurological disorders chosen.10 This two-phase
design is quite justified when the sensitivity of
screening tools of studied disorders is adequate, as
shown by the pilot study of the WHO-ADD project.14

The first wave of the NEDICES cohort showed a
high participation rate, that was similar26,27 or
higher than seen in other longitudinal studies on
ageing (a non-response rate near 20%28 – 30 or
30%31–33). This low non-response could be explained
by the recruiting procedure of the NEDICES study:
review of the census by means of official files; local
announcements by newspapers, radio and televi-
sion; repeated contacts (included home visits) with
the subjects or their proxies (relatives, neighbors
and general practitioners); special procedures used
by trained interviewers to obtain additional infor-
mation about the subjects and to ensure that they

Table 4 Distribution of the educational level in the three sites of the NEDICES cohort.

Lista Arévalo Margaritas

Levels n % n % n %
Illiterate 23 1.5 281 14.6 407 22.9
Less than primary school* 615 40.3 543 28.1 934 52.6
Primary schoola 369 24.2 1086 56.3 265 14.9
Secondary or more 520 34.0 19 1.0 169 9.6

Total 1527 100.0 1929 100.0 1775 100.0

*Literate but without certificated primary school education.
a People with certification of primary school education.

Table 5 Occupation/employment of the screened cohort
ðn ¼ 4095Þ*.

Cases %

Never employed 3 0.1
Managers 54 1.3
Skilled professionals 221 5.4
Semi-skilled professionals 72 1.8
Administrative workers 231 5.6
Service sector workers 265 6.5
Agriculture and fishing workers 844 20.6
Skilled workers 599 14.6
Machine operators 68 1.7
Unskilled workers (and cleaners) 1685 41.1
Military workers 53 1.3
Total 4095 100.0

*The employment categories were reported as the occupation
that the subject was employed in for the longest duration in
their lifetime. Categorization of occupation according to
recommendations of the Spanish National Statistics Institute
(‘Instituto Nacional de Estadı́stica’-INE from Spain).24

Table 6 Demographic and general health data of the
screened cohort.

Cases %
Marital status
Single 401 9.6
Married 2484 59.5
Separated/divorced 67 1.6
Widowed 1223 29.3
Total 4175 100.0

Living arrangement
Alone 647 15.7
With one or more persons 3359 81.6
Institutionalized 77 1.9
Others (rotate among relatives) 34 8
Total 4117 100.0

Subjective health
Very good 507 10.2
Good 2344 47.3
Average 1473 29.7
Bad 483 9.7
Very bad 151 3.0
Total 4958 100.0
Number of diseases (n ¼ 4449)* 2.53 (1.61)
Number of drugs consumed (n ¼ 5011)* 2.13 (1.74)

*Mean (SD).
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were not mistaken for door-to-door salespersons;
and the guaranteed comfortable environment for
the interview and medical examination. Never-
theless, the refusal rate was higher in older women
but with a similar percentage to that found in
other neuro-epidemiological studies.34,35 Despite
the higher non-response rate in the rural setting, we
obtained adequate information about all partici-
pants through their family doctors.

Despite these differences in participation rates,
all three areas had a similar distribution of age group
and sex. The total population of this survey is not,
obviously, representative of the whole elderly
population of Spain. Nevertheless, the rural area is
representative of the rural areas of central Spain,
and the two urban areas represent the poor and rich
areas of a big Spanish city, according to the rules of
statistical inferences.36 Despite not being represen-
tative, these cohorts have shown similar socio-
demographic characteristics of other Spanish
studies based on elderly populations.37,38 Moreover,
the percentages of people screened in each age
group are similar to the Spanish elderly populations
in 1993: 65–74 years, 59.6% vs 57.9%; 75–84 years,
31.4% vs 32.2%; and 84 years and over, 9.9% vs8.9%.39

With the abovementioned methodology, we
obtained suitable information (for the neurological
disorders investigated) for the majority of eligible
subjects (87.9%) in a large-scale elderly population
from well-defined communities of central Spain.
Survey attributes of Phase 2 established that each
individual who screened positive was to be exa-
mined, but this was not always possible to accom-
plish. A great effort was made to keep such losses to
a minimum. The survey team attempted to avoid
long lapses of time between screening and exa-
mination. Also, the survey supervisor, general
practitioner or subjects who had been examined
previously were enlisted to seek the co-operation of
those who refused examination. When the examin-
ation could not be performed, relevant medical
information was sought from close relatives of the
subjects and from general practitioners to obtain
adequate information about the neurological dis-
orders studied.Taking account of the distribution of
screened subjects by education and occupation, the
NEDICES cohort has shown a sufficient variety of
lifestyles to compare different risk factors of
neurological disorders in the second wave of this
longitudinal study. Furthermore, the sample showed
similar numbers of chronic diseases and drug
consumption to other Spanish studies.37,38,40 – 42

Therefore, we consider the NEDICES cohort to be
a large baseline survey that will improve our
knowledge of incidence rates of the neurological
diseases studied and their risk factors in Spain.
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multicéntrico de casos incidentes de demencia. Un estudio
del grupo de demencias de la Sociedad Española de
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