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Abstract
Background: This article describes the methods of a door-todoor screening survey exploring the distribution of disability
and its major determinants in northeastern Spain. This study
will set the basis for the development of disability-related
services for the rural elderly in northeastern Spain. Methods:
The probabilistic sample was composed of 1,354 de facto residents from a population of 12,784 Social Security card holders (age: 650 years). Cognitive and disability screenings were
conducted (period: June 2008–June 2009). Screening instruments were the MMSE and the World Health Organization

Disability Assessment Schedule. Participants screened positive for disability underwent an assessment protocol focusing on primary care diagnoses, disability, lifestyle, and social
and health service usage. Participants screened positive for
cognitive functioning went through in-depth neurological
evaluation. Results: The study sample is described. Usable
data were available for 1,216 participants. A total of 625 individuals (51.4%) scored within the positive range in the disability screening, while 135 (11.1%) scored within the positive
range of the cognitive screening. The proportion of positively screened individuals was higher for women and increased
with age. Conclusions: Screening surveys represent a feasible design for examining the distribution of disability and its
determinants among the elderly. Data quality may benefit
from methodological developments tailored to rural populations with a low education level.
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Introduction

Although some of the most relevant disability determinants are of neurological and mental origin (e.g. dementia, depression), little research effort has been devoted to the neuroepidemiology of functioning and disability [1]. For instance, a review of prevalence surveys of
Parkinson’s disease [2] showed that disability was assessed solely in three studies [3–5] by the methods of Katz
et al. [6], Lawton and Brody [7], and the Schwab and England scales [8]. However, a study conducted in Gironde
(France) found that Parkinson’s disease patients failed to
perform basic and instrumental activities of daily living
5 and 14 times more frequently when compared to controls [3]. Therefore, although seldom assessed, disability
may be a major concern among extensive populations of
neurological patients. The lack of instruments quantifying disability in epidemiological research may contribute
to the scarce data on disability that are available.
The biopsychosocial model and the classification
system developed by the World Health Organization
(WHO) – i.e. the International Classification of Functioning, Disability and Health (ICF) model [9] – suggest
that disability is a general construct not confined to disease-specific factors. The ICF incorporates a comprehensive account of personal, social and environmental factors, and therefore it opens new research avenues for the
study of disability and its determinants [10].
The ICF has been used to develop disease-specific disability profiles [11]. In addition, the ICF may also be a
framework for assisting the identification of targets in
rehabilitation, assessment of intervention outcomes, and
social and health service planning [12]. The WHO has
also presented several approaches to measure disability
consistent with the ICF model, specifically the WHO
Disability Assessment Schedule (WHO DAS-II) for epidemiological use [13], and the ICF checklist for clinical
use [14]. However, population-based studies targeting elderly participants under one or more health conditions,
and neuroepidemiological surveys applying these methods, are absent in the literature.
The ICF Core Sets project (http:www.icf-researchbranch.org/research) represents an attempt to generate
disease- and situation-specific practical tools based on
the ICF framework [15]. In addition to specific Core Sets,
a generic Core Set is also being developed [16]. A generic
Core Set should incorporate assessment areas relevant to
extensive populations (e.g. rural elderly), and therefore
methodological methods will be used in its development.
Population-based studies may be an adequate approach
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to the development of a generic ICF Core Set. On another
note, the ICF checklist is designed to allow the eventual
inclusion of items not present in the standard version (120
items in the ICF checklist vs. 1,334 items in the complete
ICF manual). This flexibility may be necessary in the process of developing a generic Core Set, which needs to cover a diverse population under the potential influence of a
number of disability determinants.
The Spanish Act on the Promotion of Personal Autonomy and Care for Dependent Persons enacted in 2006
raised the need of systematic descriptive information on
the epidemiology of disability. An ICF-based approach
may demonstrate to be superior to that of earlier disability surveys relying solely on self-reported data, as was the
case for the Survey on Disabilities, Impairments and
Health Status 1999 [17]. Therefore, a population-based
study was designed incorporating assessment methods
within the ICF framework. The goals of this article are:
(1) to present the design, sampling procedure and assessment methods of a population-based survey of people
aged 50 years and over living in rural areas in the Cinco
Villas county (northeastern Spain), and (2) to describe
the geographical and sociodemographic characteristics
of the target sample and the performance of the screening
procedure. On the other hand, the empirical goals of this
project (to be reported elsewhere) were: (1) to describe the
prevalence of mild, moderate and severe disability in a
rural and semirural population in Aragón (northeastern
Spain), (2) to identify risk factors for prevalent disability,
particularly diagnoses found systematically in primary
care, and (3) to describe selected health-promoting habits
and the use of rehabilitation and social support services.

Methods
It should be noted that disability in Spanish elderly may be accounted for, to a substantial extent, by undiagnosed neurological
disorders including dementia, stroke and parkinsonism [18]. In
order to capture highly relevant disability determinants among
the elderly, the participants were double screened for disability
and cognitive function. Screening tests preceded any further assessment. Positively screened participants underwent a comprehensive assessment protocol incorporating the following areas:
disability, lifestyle, medical conditions, and use of social, health
and rehabilitation services. In addition, participants scoring low
in cognitive functioning were submitted to neurological workup.
The participants were sampled from the primary care registry
of Social Security card holders. Approaching the target population through the Social Security network has specific benefits: (1)
access to medical diagnoses, and (2) external validity of the study.
These factors may allow the identification of disease-related disability factors and capitalize on the central role of primary care in
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managing and providing social and rehabilitation services. It
should be noted that most Spanish residents have free access to
public medical care.
Survey Design
This study is a population-based prevalence survey of adult
participants living in rural areas of the Cinco Villas county. The
population was defined as de facto residents of Cinco Villas county holding a Social Security card and born before June 15, 1958.
All participants had been official residents during the year preceding the first scheduled visit or more.
Study Population
The Cinco Villas county is composed of 48 municipalities located in the province of Zaragoza and the region of Aragón
(northeastern Spain) (fig. 1). The region was selected due to the
logistic support provided by local authorities and nongovernmental organizations. The total population aged 50 years or more in
2008 was 13,315 (Spanish National Institute of Statistics; www.
ine.es). The economic wealth in the area pertains to the production and distribution of agricultural goods, services and small
industries (Spanish National Institute of Statistics). The region is
composed of 2 main geographical areas: southern flat lowlands
and northern highlands neighboring the Pyrenees.
Population Sample
A bona fide sample of 2,000 individuals was randomly selected via their Social Security card number. The registry of Social
Security card numbers for the Cinco Villas county was made
available by the regional health care statistics unit. Addresses of
the participants in the registry were confirmed on a preassessment visit. For the purposes of describing the study population
regardless of screening results, a 200-subject subsample was selected randomly from the bona fide sample to undergo full diagnostic and functional evaluation.
Medical and Social Services
Some 98% of the population of Aragón are covered by the public health system. Public primary care and mental health services
are offered in 5 centers throughout the county. Acute hospital care
and specialized medical services are provided in a public hospital
in Ejea (fig. 1) and also in Zaragoza city (70–100 km away). A hospital for chronic mental patients is located in Sádaba. In addition,
there were 700 residential beds for the elderly in 2007 (Gobierno
de Aragón; www.aragon.es). Each individual holding a Social Security card is entitled to claim free health services and subsidized
medicine. Health services are expected to develop substantially in
the near future due to the implementation of the Act on the Promotion of Personal Autonomy and Care for Dependent Persons.
The assessment was arranged sequentially in 2 steps: screening (phase 1), and diagnosis and functional evaluation (phase 2).
The complete de facto population was administered cognitive and
disability screening instruments during phase 1, while in-depth
assessments of medical diagnoses, cognition and disability were
restricted to those with a positive score in either cognitive or disability screenings.
Assessment Protocol and Instruments
A comprehensive assessment of health and disability was implemented via 1, 2 or 3 successive home visits by 1 or 2 trained

74

Neuroepidemiology 2010;35:72–82

Fig. 1. Geographical location of Cinco Villas county in northeast-

ern Spain. The county map is limited to municipalities with population sizes above 150 inhabitants, the road network and orography. 1 = Ejea (16,249 inhabitants); 2 = Tauste (7,247); 3 = Sádaba
(1,764); 4 = Biota (1,179); 5 = Uncastillo (875); 6 = Luna (872); 7 =
Sos (743); 8 = Erla (445); 9 = Luesia (400); 10 = Castilliscar (384);
11 = Castejón (317); 12 = Sierra de Luna (250); 13 = Biel (213);
14 = Piedratajada (173); 15 = Valpalmas (169). Source: Spanish
National Institute of Statistics, 2008.

interviewers. Three assessment protocols on screening, health
status and disability were completed at each visit. At the first appointment, informed consent and sociodemographic data were
obtained and disability screening instruments administered
(MMSE; WHO DAS-II, 12 items; Disability Questionnaire of
the Survey on Disabilities, Impairments and Health Status 1999,
SDIHS 1999). In the health status protocol, the following areas
were explored: physical examination (ad hoc questionnaire),
medical history (ad hoc), depression (EURO-D), health-related
quality of life (HRQoL; EuroQoL Group 5-Dimension Self-Report
Questionnaire, EuroQoL), self-reported physical activity (Yale
Physical Activity Scale), consumption of alcohol and tobacco (ad
hoc), and preventive practices in health (ad hoc). In the third interview, the following areas were covered: dependence (Katz Extended Index of Dependence in Activities of Daily Living), disability (WHO DAS-II, 36 items; ICF checklist), and use of health
and social services (ad hoc). The instruments used for the systematic assessment are described below.
Screening Assessments
Mini-Examen Cognoscitivo/MMSE. The Mini-Examen Cognoscitivo is the Spanish version of the MMSE [19]. Participants
scoring below 24 were submitted to neurological workup.
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Diagnostic and Functional Evaluation
EURO-D. This is a 12-item scale assessing the emotional and
physical features of depression. The instrument has been validated for elderly respondents including the Spanish population [21,
22]. Its internal consistency is above 0.70 and therefore suited for
research use [23]. When administered to the elderly, it has shown
significant associations with functional disability ( = 0.16–0.37),
presence of chronic diseases ( = 0.08–0.20) and sense of coherence (r = –0.36) [24, 25].
Yale Physical Activity Scale. This is a semistructured interview
on the number of hours devoted to various daily activities (work,
yard work, home caretaking, exercise and leisure) during the last
7 days. The scale provides the following indices: total time summary index and energy expenditure summary index. The total
time summary index estimates the time involved in physical activities in hours per week. The energy expenditure summary index is an estimation of weekly energy expenditure calculated in
kilocalories per hour according to factor weightings associated to
each activity [24]. The scale has been validated for the Spanish
population [26], has shown an adequate test-retest reliability (r =
0.31–0.65) and correlates highly with various physiological indices [26–28].
Katz Extended Index of Dependence in Activities of Daily Living. This is an 11-item scale measuring dependence-based functional status. It surveys 6 basic personal activities of daily living
(bathing, dressing, toileting, transferring, continence and feeding) and 5 instrumental activities of daily living (shopping, clean-

ing, transportation, washing and cooking) [6, 7]. The items are
rated on a 3-point scale: independent, partly dependent and dependent. Individuals were scored on an 11-point cumulative scale
according to Spector et al. [29].
World Health Organization Disability Assessment Schedule II,
36 Items. This has been described above.
EuroQoL Group 5-Dimension Self-Report Questionnaire. This
is a descriptive system of 5 dimensions (mobility, usual activities,
personal care, pain/discomfort and anxiety/depression) in addition to a visual analog scale of HRQoL. The dimensions of the
descriptive system are rated as: no problems, some problems or
moderate, and extreme problems or unable. There are 243 possible combinations of responses composing 243 possible health
states. A summary index per subject over a 0–1 scale for each dimension was obtained via the time tradeoff evaluation technique
for the Spanish population [30]. The EuroQoL has been used and
validated extensively in Spanish populations [30–32].
ICF Checklist Version 2.1A. This is a semistructured schedule
to elicit and record information on the functioning and disability
of an individual following the major categories of the ICF of the
WHO [9, 14]. The categories explored by the ICF checklist are:
impairments of body functions, impairment of body structures,
activity limitations and participation restriction, and environmental factors. A distinctive code is used for each condition identified. The ICF rater determines the level of capacity and performance in activities and participation, uses specific qualifiers (level, nature and location of the impairment in body structures and
functions), and establishes the extent to which environmental factors function as barriers or facilitators. While nature and location
are qualitative qualifiers, impairment, capacity, performance and
barrier/facilitator vary over a 0- to 100-point scale according to
the difficulty experienced by the individual in each condition or
activity (0 = none; 100 = complete) [14]. The output of the scale is
a list of coded ICF domains with their accompanying qualifiers.
The distinction between capacity and performance is a major feature of the ICF assessment schedule. These constructs are indicative of the environment in which a measurement is taking place.
According to the ICF, ‘performance describes what an individual
does in his or her current environment’, while ‘capacity describes
an individual’s ability to execute a task or an action and [aims] to
indicate the highest probable level of functioning that a person
may reach in a given domain at a given moment’ [9, p. 15]. In other words, capacity equals performance neutralizing the influence
of the environment, and therefore the gap between the two provides an indication as to what can be done to the environment to
improve the subject’s performance. This is the first study to use
the ICF checklist in a general population of rural adults and elderly. Therefore, a consensus was formed over the following areas:
specific uses of impairment; nature and location as qualifiers; daily life components of several domains of activities and participation, and definition of a neutral environment for several domains
of activities and participation. In addition, the following ICF
items were added to the checklist for a better adjustment to the
target population: d4600 – moving around within the home;
d5300 – regulating urination; d5301 – regulating defecation;
d5408 – dressing, and d5702 – maintaining one’s health [9]. Performance, for example in eating and drinking, was scored taking
into account regular access to personal help from relatives. A
complete listing of the procedural consensus is available upon request.
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Disability Questionnaire of the Survey on Disabilities, Impairments and Health Status 1999. The SDIHS 1999 is a semistructured interview for disability screening. This instrument was developed for the Survey on Disabilities, Impairments and Health
Status 1999 [17]. The instrument covers 10 areas informed by 3–5
yes/no questions (total: 36 questions). The areas covered are: sight;
hearing; communication (language, signs, gestures, writing and
reading); learning and performance (recognize objects and persons, time and space orientation, remembering information, perform simple and complex orders); moving around the home; use
of arms and hands; transfer outside the home or institution; selfcare; household duties, and interaction with others. The questionnaire’s total score is computed as the sum of all items marked as
‘yes’ (1 point; maximum total: 36).
World Health Organization Disability Assessment Schedule II.
This is a 12-item questionnaire covering 6 areas of disability referring to the 30-day period before assessment: participation in society; life activities; getting along with others; self-care; getting
around, and understanding and communication. Items are answered on a 5-point Likert scale from no (0) to extreme (4) selfreported difficulty in performing a given activity. The 12-item
version has recently been validated for the Spanish population,
showing optimal internal consistency (Cronbach’s  = 0.89) [13].
The direct score ranges from 0 to 48, with higher scores indicating
greater disability. All participants scoring above 0 were administered the complete health and disability protocols (phase 2) including the 36-item version of this instrument [20]. The score per
domain and total questionnaire score range from 0 to 100 in the
extended version. The ‘life activities’ domain was omitted for
those individuals with no household duties assigned. Items on
work performance were also omitted as most participants were
retired.
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Short Version of the Zarit Burden Interview. This is a 12-item
structured interview on the burden experienced by caregivers of
disabled persons [33, 34]. Items are answered on a 5-point Likert
scale according to how frequently the caregiver believes to be or
feels in agreement with the statement of the item (0–4 = never to
almost always). The total score is computed summing each item’s
score (range: 0–48). This version has demonstrated optimal internal consistency (Cronbach’s  = 0.85). It is also as predictive of
mood symptoms as the complete version [35].
Physical Examination. Anthropometrics (weight, height) and
arterial pressure readings were obtained by a licensed nurse or
primary care physician using a portable tensiometer (Medel
Check; ref. No. 90488).
Medical History. The medical history included a checklist of
51 diseases prevalent in the elderly. Extra space was allowed for
additional conditions (ICD-10 codes were specified). Primary
sources of information were the digital medical file, medical documents held by the examinees, and examinees’ self- and proxy
reports. This section was administered by a licensed nurse, therapist or primary care physician and was later supervised by a senior
physician. Diagnoses of those at chronic care facilities, nursing
homes and psychiatric hospitals were informed by medical records and medical practitioners at those sites. Neurological diagnosis was conducted by a licensed neurologist. Diagnoses of dementia and dementia subtypes were conducted by 2 independent
licensed neurologists. Disagreements were settled by consensus
on a panel of 3 neurologists.
Consumption of Tobacco and Alcohol. Included smoking status
(daily smoker, less-than-daily smoker, nonsmoker; number of cigarettes) and smoking history (started when, gave up when, smokefree periods if any). The number of units and frequency of intake
of alcoholic beverages over the last year were explored for 5 categories of beverages graded by their alcohol concentration (from
beer, wine, champagne and the like up to whisky, rum and the
like).
Health Prevention Practices. In order to explore the participants’ health responsibility, major health practices in primary
care were screened, including: influenza and tetanus immunization over the last year and the last 10 years, respectively; regular
blood pressure checks; urine analyses, and sight and hearing examinations. Additionally, female participants were asked about
consulting for vaginal cytology and mammography.
Use of Social and Health Services. The participants or relatives
were asked about their use of primary care or community-based
health services, rehabilitation services, day centers, health teleassistance services, and housekeeping assistance. In addition, the
participants were asked about their last hospital admissions,
membership in patient associations, and their place of residence
(home, nursing home, living with a son or daughter, alone).
Procedure
Research Team
The research team was composed of specialists from different
fields: disability (J.M.C., A.C.), neurology and dementia (P.M.M.),
neuroepidemiology (J.P.-C.), psychology (J.V.-O., C.M.), primary
care (R.M., G.M.G.), HRQoL (P.M.M., J.F.B.), physical activity
(A.P.M., J.M.C.), rehabilitation (M.C.C., J.M.C.), ICF-based research (A.C., G.R.), psychometrics and data analysis (J.V.-O.),
physiotherapy (C.M.), occupational therapy (C.R., E.F.), nursing
(J.A.I., F.A.), geriatrics (A.P.J.), and statistics (E.A.C.).
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Interviewers
Five assessors with a background as health professionals were
selected and trained in the assessment methods described above.
The assessors were trained on the administration of the WHO
DAS-II by the Spanish WHO Collaborative Center (Marques de
Valdecilla Hospital, Santander, Spain). In addition, the interviewers were trained on the ICF checklist by the ICF Research Branch
of the Ludwig Maximilians University (Munich, Germany). Coinvestigators provided training to the research assistants in all
other assessment methods. Pilot assessments were conducted at
a geriatric home before data collection started. An instruction
manual for ICF checklist administration focusing on aspects relevant to rural life was built in order to warrant uniform assessment. The interviewers were instructed to verbalize the intent of
the item to ensure communication with elderly persons.
Procedure for Individual Assessments
The primary care physicians were informed which of their patients were study participants. Secondly, the participants were informed about the study by e-mail and later reached by telephone
up to 4 times until their collaboration status was determined. Initial contacts took place 1 month before the assessment activities
were scheduled to begin. Those who accepted were requested permission for 1 or more home visits. The visits and participation
status of each subject were also reported to the participants’ primary care physicians. The assessment of each individual was divided into the phases described below. All assessments were conducted within the period of June 2008 through June 2009 (prevalence period). Ethical approval was obtained from the Human
Subjects Committee of the Aragón Health Sciences Institute.
Study Phases
All subjects signed an informed consent at their first assessment visit after having accepted to participate in the study. Before
data collection started, local primary care physicians and social
workers were contacted to facilitate access to the targeted population. In an attempt to improve collaboration, contact with participants was assisted by civil workers and primary care nurses as
needed. The study phases are described below.
Screening Phase: Phase 1. The screening protocol was implemented. Information from proxy respondents was requested as
needed. If the person was within the 10% randomly selected reference group, the complete health status and disability assessment
protocols were administered at the same visit. Medical findings
were confirmed subsequently with the assistance of the participant’s primary care physician.
Diagnostic and Functional Evaluation Phase: Phase 2. Individuals screened positively via either the WHO DAS-II, 12 items, or
the MMSE, in addition to those randomly selected (10% bona fide
population), participated in a second visit. On a few occasions, a
third visit was necessary due to time constraints. Medical reports
were examined if the individual was transferred from another
area and his/her complete medical record was not available at the
local primary care center. Information was also obtained from
proxy respondents (relatives and caregivers). Patients scoring
above 0 on the WHO DAS-II, 12 items, underwent in-depth disability and health assessments. Patients scoring below 24 on the
MMSE were referred to a neurologist for formal diagnosis of dementia and dementia subtype. The diagnostic protocol by Gascón-Bayarri et al. [36] was followed.
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Cinco Villas
Population of health
card holders
Age ≥50 years
n = 12,784

Bona fide resident
random sample
n = 2,000

Nonresidents = 241
Moved = 76
Not located = 222
Dead = 101

De facto sample
June 15, 2008–09
n = 1,360

Declined = 110
Incomplete data = 34
Study sample
n = 1,216

MMSE NA, n = 40
WHO DAS-II = 0, n = 11
WHO DAS-II >0, n = 28
WHO DAS-II NA, n = 1

MMSE ≥24
WHO DAS-II >0
n = 483

MMSE <24, ≥24
WHO DAS-II = 0
n = 579

MMSE <24
WHO DAS-II >0
n = 114
Phase 1
Phase 2

Disability &
medical
evaluation
n=1

Disability,
medical &
neuroevaluation
n = 39

Disability &
medical
evaluation
n = 43

Disability &
medical
evaluation
n = 440

Disability,
medical &
neuroevaluation
n = 51

No further
evaluation
n = 528

Disability,
medical &
neuroevaluation
n = 11

Disability,
medical &
neuroevaluation
n = 103

Fig. 2. Flow chart showing the selection of the study sample. Grey boxes: randomly selected 10% subsample of

the bona fide sample (n = 200). NA = Not applicable.

Figure 2 shows the selection flow chart for this survey.
In order to reach a bona fide population of 2,000 individuals, simple random sampling (0.156 sampling probability) was implemented over the total population of
health card holders (12,784 inhabitants). A total of 646
individuals were excluded from the de facto sample for
the following reasons: (1) not actual resident; (2) subject
was recently relocated; (3) subject was not found, and (4)
subject was dead. The research assistants were not able to
confirm the residence of 241 individuals (12.1% of the
bona fide resident population) either by actual visits to
the registered address or by information provided by
neighbors. The de facto sample was composed of 1,360
participants. In addition, 110 individuals (8.1% of the de

facto sample) declined to participate or were unable to
schedule or keep assessment appointments. The dataset
was incomplete for 34 participants (2.5% of the de facto
sample).
The final sample was composed of 1,216 individuals
with complete assessments (mean age: 69.4 8 11.5 years;
53.4% women). As shown in table 1, the number of study
participants from each municipality was proportional to
the municipality size. Similarly, individuals declining
participation were distributed across the municipalities
with larger populations (Ejea, Sádaba, Tauste) (table 1).
Table 2 presents the number of individuals scoring
above and below the threshold in the cognitive and disability screening tests. According to our results, while
cognitive screening is highly selective (135 individuals
out of 1,216), some form of disability was present in 51.4%
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Table 1. Population and sample sizes by participating municipalities

Population1

Study sample

Declined to participate

M:F ratio

total

M:F ratio

total

M:F ratio

total

Asín
Biel
Biota
Castejón de Valdejasa
Castilliscar
Ejea de los Caballeros
Erla
Frago, El
Isuerre
Layana
Lobera de Onsella
Luesia
Luna
Marracos
Navardún
Novillas
Ores
Pedrosas, Las
Piedratajada
Pintano
Pradilla de Ebro
Puendeluna
Sádaba
Sierra de Luna
Sos del Rey Católico
Tauste
Uncastillo
Undués de Lerda
Urriés
Valpalmas

31:28
70:63
267:280
97:86
106:114
2,644:2,804
103:121
39:30
17:14
29:33
30:17
118:108
242:225
29:33
17:17
161:158
40:33
29:32
32:47
31:32
148:166
22:16
332:378
70:84
158:184
1,268:1,462
207:227
20:12
33:21
42:58

59
133
547
183
220
5,448
224
69
31
62
47
226
467
62
34
319
73
61
79
63
314
38
710
154
342
2,730
434
32
54
100

5:0
2:1
27:29
12:5
7:12
246:288
6:11
1:1
3:3
3:3
1:0
10:9
22:20
2:4
0:3
15:13
5:0
2:3
3:2
1:1
14:18
1:1
25:40
7:8
12:13
113:138
17:15
0:3
2:2
2:4

5
3
56
17
19
534
17
2
6
6
1
19
42
6
3
28
5
5
5
2
32
2
65
15
25
251
32
3
4
6

0:0
0:0
0:0
0:0
0:0
50:15
0:0
0:0
0:0
0:0
0:0
0:0
4:0
0:0
0:0
0:0
0:0
0:0
0:0
0:0
0:0
0:0
9:7
0:0
2:1
17:4
0:0
0:0
0:0
0:0

0
0
0
0
0
65
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
16
0
3
21
0
0
0
0

Total

6,432:6,883

13,315

566:650

1, 216

82:27

109

F = Female; M = male.
1 Source: Spanish National Institute of Statistics (2008); residents age ≥50 years.

of the population (625 individuals). The number of individuals screened positively both in the cognitive and the
disability screening tests increased proportionally with
age. Specifically, the proportion of positively screened individuals in the cognitive test ranged from 3.1% at the
lowest age category to 94.7% for individuals aged 90 years
or more, and from 33.4 to 89.5% for those screened positive in the disability test (table 2). The MMSE was not applicable to 40 individuals due to refusal to respond, dementia and major disability (fig. 2).
Above 85% of the participants were married or widowed, lived at their own homes with their families and
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were of low or mid-to-low social class (table 3). The level
of education of the study sample was low, with 7.8 average years of schooling. The modally highest education
level was primary. Low education categories (none, incomplete primary and complete primary education) accounted for 86.6% of the participants. Most individuals
were retired at the time of the study (79.4%). In addition,
20.6% were working and 21.6% were devoted to housekeeping. Blue-collar and service professions accounted
for 89.9% of the working background of the participants.
Additional features of the study participants are available from table 3.
de Pedro-Cuesta et al.

Table 2. Study sample distribution (n) of screening outcomes by
age groups and sex (n = 1,216)

Sample MMSE screening

WHO DAS-II 12
items screening

negative positive NA

negative positive NA

Men
50–59 years
60–69 years
70–79 years
80–89 years
≥90 years
Total

142
154
173
86
11
566

132
149
150
58
5
494

6
2
14
25
4
51

4
3
9
3
2
21

104
114
93
23
2
336

38
39
80
63
9
229

1
0
0
0
0
1

Women
50–59 years
60–69 years
70–79 years
80–89 years
≥90 years
Total

157
151
179
137
26
650

154
148
152
86
7
547

3
2
22
43
14
84

0
1
5
8
5
19

95
74
59
25
1
254

62
77
120
112
25
396

0
0
0
0
0
0

Both
50–59 years
60–69 years
70–79 years
80–89 years
≥90 years
Total

299
305
352
223
37
1,216

286
297
302
144
12
1,041

9
4
36
68
18
135

4
4
14
11
7
40

199
188
152
48
3
590

100
116
200
175
34
625

1
0
0
0
0
1

NA = Not applicable.

Discussion

To our knowledge, this study is the first population
survey implementing a simultaneous double screening
for disability and cognition, which also incorporates a
comprehensive assessment and diagnostic phase with
complete access to primary care records. ICF checklist
disability assessment in addition to the evaluation of clinical, environmental and personal factors may be the basis
for health and social service planning in a given population. This study illustrates this process in a particularly
complex rural population with prevalent chronic neurological diseases.
Health card registry was assumed to be a comprehensive listing of subjects in the population. However, it became apparent that the registry of health card holders was
to some extent outdated. A high number of nonactual
residents may be attributed to temporary immigrant residents and individuals having transferred to urban areas
without notice.
ICF-Based Disability Survey

Table 3. Characteristics of the study sample (n = 1,216)
Sociodemographic
Age, years
Gender (M:F), n (%)
Marital status, %
Married or lives with partner
Widow/widower
Divorced or separated
Single
Living arrangements, %
Alone
With others
Residential status, %
Own home
Institutionalized
Social class1, %
Low
Mid-to-low
Average
Mid-to-high
High
Anthropometric
Height, cm
Weight, kg
Body mass index
Blood pressure2, mm Hg
Education and work
Total years of schooling
Highest academic degree, %
None, incomplete primary education
Primary education
Higher than primary education
Current work status, %
Not working, retired
Not working, government subsidized
Not working, housekeeping
Working
Work history, %
Blue-collar
White-collar
Services

69.43811.5
568:650 (46.6:53.4)
67.9
20.6
1.1
10.3
12.9
87.1
94.3
5.7
37.6
49.7
10.4
1.6
0.7
160.9810.1
73.8815.2
29.6818.7
96.7810.2
7.884.0
43.1
43.5
13.4
55.7
2.1
21.6
20.6
56.8
10.1
33.1

Environment
Housing standards (range: 0–17)3
11.981.6
Median access to community services (range: 1–5)4
Primary care
2
Public transportation
3
Public parks
2
Shops
2
Social clubs
3
Results are expressed as means 8 SD, unless otherwise specified.
1
As estimated by education level and work history according to the
algorithm by Rojo et al. [37]. 2 Mean arterial pressure = diastolic blood pressure + 0.33 ! (systolic blood pressure – diastolic blood pressure). 3 Housing
standards were measured by the presence/absence of: air conditioning, car,
computer, running water, dish washer, elevator, flush toilet, fridge, garden,
gate keeper, heating system, hot water, parking space, telephone, shower or
bathtub, and television. 4 Median and rank of self-reported scale (1 = very
easy; 5 = very hard).
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A considerable number of persons were never located.
The former or current residence of these persons was neither affirmed nor denied by telephone, personal visit or
requests of information from neighbors. It is possible that
healthy males of working age constituted a substantial
proportion of the nonlocated residents. Specifically, it is
highly likely that sampling may have been biased against
nondisabled 50- to 59-year-old male participants as indicated by the even number of positively screened individuals across the 50- to 59-year and 60- to 69-year age categories. Similarly, more limited participation in men living
in Ejea and Tauste during the harvest season may suggest
the same.
Interviewers were entitled to provide further clarification remarks beyond the literal composition of the items
in order to make sure that the examinee understood the
intent of the items. However, a number of participants
experienced difficulties in understanding some of the
items, according to the interviewers’ report, due to the
low average education level of the study sample and, occasionally, due to localisms that prevented fluent communication between interviewer and examinee. This was
particularly evident for the WHO DAS-II, 12 items,
which showed a number of nonapplicable (not understood) items. However, this had no impact on the actual
performance of the screening process as most individuals
with nonapplicable items had 1 or more items with some
degree of disability. However, the few nonapplicable
screening tests (40 MMSE, 1 WHO DAS-II) were caused
by specific disabilities (dementia, aphasia).
Sensitivity is an important determinant of measurement quality. The validity of the information obtained for
screening may be poorly known, both for the MMSE and
WHO DAS-II. MMSE sensitivity for dementia was 89.9%
in the original Spanish validation [19]. Evidence of reduced MMSE sensitivity in individuals with higher educational levels has prompted some authors to suggest a
cutoff adjustment in accordance with educational level
[38]. However, this adjustment has not been explored for
the Spanish version of this instrument. Data from the
randomly selected subsample may prove useful for further sensitivity analysis of this instrument. With regard
to the Spanish version of the WHO DAS-II [20], its sensitivity for detecting different levels of disability is not
known. Unlike the MMSE, there is no reference criterion
for disability in order to test sensitivity. However, our
study will be the basis of convergent and known-group
validity analyses that will inform the psychometric performance of the WHO DAS-II as a screening tool [39]. In
addition, the implementation of dementia diagnosis in
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the future analysis of this dataset will make it possible to
provide data on false-positive cases in the screening.
False negatives for the disability screening may be identified through the analysis of the 10% random subsample
drawn from the bona fide population.
The development of a methodological armamentarium for the assessment of disability and HRQoL is a major
issue in clinical and general neuroepidemiology. However, unlike other disciplines [40], instruments measuring disability and HRQoL have been heavily influenced
by clinical profile with little attention to behavioral, social and environmental factors [41]. The ICF model may
be a promising framework for bridging this gap. Specifically the choice of assessment instruments in this project
has the potential to evaluate the performance of disability and HRQoL assessments using specific behavioral, social and environmental factors as independent variables.
In this respect, the ICF checklist may provide valuable
guidance in the form of specific variables and clusters
that an individual or a population presents. This approach may expand the epidemiological analysis of disability and its complex relation between the individual
and his/her environment. For instance, the amount and
nature of assistance required by patients with Parkinson’s
disease and a low Katz index may vary greatly depending
on which specific skills are preserved, the availability of
a supportive social network, and the impact of the physical environment on the individual’s mobility.
Disease-specific ICF Core Sets have been found a useful methodological strategy, e.g. to assess the rehabilitation of patients with stroke [42]. In addition, high comorbidity in elderly populations suggests that a generic Core
Set needs to be developed. The expansion of some items
of the ICF checklist potentially useful for building a generic Core Set is a long-term goal of this project.
In summary, we have presented the design, procedure
and methods as well as the study sample characteristics
of a population survey of disability in middle- and advanced-aged rural residents. The design combined disability screening in addition to specific methods to identify common causes of neurological disability. While this
approach was successful, future studies may strengthen
the data quality by the adaptation of self-reported measures to be administered to adults and older adults with
low education levels living in rural areas. The information comprised in this study may prove useful for planning social and rehabilitation services for rural older
adult and elderly populations.
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