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A B S T R A C T

The aim of this study was to assess the prevalence of frailty and to identify factors associated with frailty

in older people living in the community through a cross-sectional study of community-dwelling persons

age 75 and older.

A total of 640 individuals were interviewed using the FRALLE survey between 2009 and 2010. This

survey measures frailty through the five Fried criteria, and through questions on sociodemographics,

health habits, health status, social relations and data on health-related quality of life.

The mean age of the participants was 81.3 � 5.0; 39.7% were men. The prevalence of frailty was 9.6%

(95% confidence interval (CI): 7.6–11.5) and that of pre-frailty was 47% (95% CI: 42.7–51.2). After the logistic

regression, age (over 85 years) (odds ratio (OR): 3.61; 95% CI: 1.65–7.91; p < 0.001), depressive symptoms

(OR: 3.13; 95% CI: 1.37–7.13; p = 0.0006), comorbidity (OR: 5.20; 95% CI: 1.78–15.16; p = 0.0002), cognitive

impairment (OR: 3.22; 95% CI: 1.48–7.02; p = 0.0003), poor social ties (OR: 0.57; 95% CI: 0.43–0.77;

p < 0.001) and poor physical health (OR: 0.98; 95% CI: 0.97–0.98; p < 0.001) were significantly associated

with frailty.

There is great variability in the prevalence of frailty depending on the study considered. The lack of

homogeneity in the measurement of the five criteria, the age of participants and the degree of

dependence could explain the differences observed. Here, the factors associated with frailty were age,

comorbidity, cognitive impairment and depressive symptoms, while the diversity of social interaction

and health-related physical function were protective factors.
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1. Introduction

Frailty is a multidimensional geriatric syndrome characterized
by a decline in physiological reserve, multi-system deregulation
and loss of homeostatic capabilities (Bauer & Sieber, 2008). It is
likely to result in progressive, functional deterioration and
increased vulnerability to adverse health events.

The definition of frailty proposed by Fried et al. is the most
commonly used because of its objective nature (Fried et al., 2001).
It is based on the presence of three or more of the following
criteria: shrinking, weakness, exhaustion, slowness and low
physical activity (Fried et al., 2001). Fried’s criteria were validated
in the Cardiovascular Health Study, in which 5317 community-
dwelling United States (US) residents age 65 and older were
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assessed for frailty. The overall prevalence of frailty was 6.9%, and it
was associated with old age, female gender, African American
ancestry, poor education, low income, poor health, higher
comorbidity of chronic diseases and disability (Fried et al., 2001).

However, screening community-dwelling frail people with these
criteria is impractical, because the assessment methods are complex
and time-consuming, and the results are difficult to report (Rolfson,
Majumdar, Tsuyuki, Tahir, & Rockwood, 2006). Primary care providers
usually screen frailty in elderly people at risk, and thus require simple,
user-friendly criteria (Martin Lasende, 2005). In this regard, other
studies have shown that there are other frailty criteria that are as
effective as those of Fried, but easier to use, such as the Study of
Osteoporotic Fractures SOF criteria for frailty in older people from the
US (Ensrud et al., 2008). These criteria have also been recently used in
the context of community-dwelling older people from Italy (Bilotta,
Bergamaschini, et al., 2012; Bilotta, Nicolini, et al., 2012).

Ávila-Funes et al. (2008) used slightly modified Fried’s criteria
on a large sample of elderly people from the French population.
Their results confirmed the predictive validity of the concept of

http://dx.doi.org/10.1016/j.archger.2012.07.002
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frailty. Moreover, the adverse health factors found to be associated
with frailty were in part similar to those reported in Italy, Africa,
North America and Mexico, in studies based on Fried’s five criteria.

The highest prevalence of frailty in Europe was found in Spain
(Santos-Eggimann, Cuénoud, Spagnoli, & Junod, 2009), but only a
few population-based studies focused on the frailty syndrome
have been published to date (Abizanda, Lopez-Torres, et al., 2011;
Abizanda, Sánchez-Jurado, et al., 2011; Baena et al., 2007; Castell
et al., 2010; Fernandez-Bolaños et al., 2008). Therefore, the aim of
this study was to assess the prevalence of frailty and to identify
factors associated with frailty in older people living in the
community.

2. Methods

2.1. Study population

This cross-sectional study was part of a larger, longitudinal
study (‘‘Assessing frailty in elderly people in Lleida’’) focused on
assessing and analyzing a follow-up survey conducted in the aging
population of Lleida (FRALLE survey). Lleida is a city in the
northeast of Spain with 145,234 inhabitants, of which 11,846 are
75 or older (population studied here). The maximum uncertainty
principle was used to calculate the sample size required, with a
confidence level of 95% and assuming a sample error (e) of 4%. This
analysis indicated that 571 participants should be included in the
study. However, to make up for possible loss during follow-up, this
number was increased by 10%, so a total of 628 participants were
finally included. Then, a random sample was selected from data
provided by health centers.

The inclusion criteria were men and women, 75 years or older,
living in single-family houses, covered by the public health system,
and who expressed their consent to participate in the study. The
exclusion criteria were people receiving residential care and
people with cognitive impairment with no one available to
accompany them. An interview was arranged by phone. For
people who could not go to the center, the interview was
performed at their home. In the case that randomized individuals
could not be found, or did not want to participate in the study, they
were replaced by others to maintain the established sample size.
The interviews were conducted by nurses previously trained in the
data collection procedure. Before starting the study, the Clinical
Research Ethics Committee of the Arnau de Vilanova University
Hospital approved the project. All participants gave their signed
informed consent before the interview.

2.2. Frailty criteria

Information was collected on frailty status using Fried et al.’s
index validated in the Cardiovascular Health Study (Fried, Ferrucci,
Darer, Williamson, & Anderson, 2004). The five original criteria
were used in this study, although some measurements were
slightly modified (Jürschik, Escobar, Nuin, & Botigué, 2011).

2.2.1. Unintentional shrinking

Weight loss was determined using two items from the mini-
nutritional assessment (MNA) scale, which is commonly used to
assess malnutrition. Participants who reported a weight
loss � 3 kg in the previous three months or had a body mass
index (BMI) < 21 kg/m2 were considered frail according to this
component. This threshold was used in the MNA scale and in other
studies on community-dwelling older people from Spain (Tur et al.,
2005) to describe the prevalence of undernutrition. In addition, it
has been shown to be associated with an increase in mortality
(Nourhashémi et al., 2003).
2.2.2. Low energy level or exhaustion

Low energy level (or exhaustion) was assessed through two
questions from the Center for Epidemiologic Studies Depression
(CES-D) (Radolff, 1977) scale, which is commonly used to measure
depressive symptomatology. Participants were asked the following
questions: ‘‘How often have you felt this way in the past week: ‘I
felt that everything I did was an effort’?’’ and ‘‘How often have you
felt this way in the past week: ‘I did not feel like doing anything’?’’
The possible answers were: 0 = rarely or none of the time (less than
1 day); 1 = some or a little of the time (1–2 days); 2 = occasionally
or a moderate amount of the time (3–4 days); and 3 = most or all of
the time (5–7 days). Participants who answered ‘‘2’’ or ‘‘3’’ to either
of the two questions were considered frail according to this
component.

2.2.3. Slowness

The slowest fifth of the population was defined at baseline,
based on the time required to walk 4.5 m, adjusted for gender and
standing height, as recommended by Fried et al.

2.2.4. Weakness

Muscular strength was assessed by asking this simple question:
‘‘Do you find it difficult to sit or stand up from a chair?’’ Participants
responding yes to the question were considered frail according to
this component. Ávila Funes et al. included this criterion in their
study, although Fried et al. did not. A multidisciplinary group of
experts (formed by a nutritionist, a neurologist, a psychologist and
a geriatrician) agreed by consensus that this question was relevant
to assess muscular strength (Ávila-Funes et al., 2008). In this
regard, using the SOF criteria for frailty, weakness was assessed by
considering the ability of sitting and standing up from a chair five
consecutive times without using the arms.

2.2.5. Low physical activity

Low physical activity was assessed with the Physical Activity
Scale for the Elderly (PASE) (Washburn, Smith, Jette, & Janney,
1993), which classifies people who engage in light daily activities
or weekly sport activities as active, and those who do not as
inactive. The latter were considered frail according to this
component.

2.3. Other instruments used for data collection included

� The Charlson comorbidity index (Charlson, Pompei, Ales, &
MacKenzie, 1987). It is based on 19 factors of comorbidity and
attributes a score to each comorbid condition according to the
relative risk of death, for a total maximum score of 37. A
score � 3 indicates comorbidity.
� Pfeiffer’s Test for cognitive function (Pfeiffer, 1975). This scale

consists of 10 questions and incorporates a correction factor to
reflect the participant’s cultural level. A point is added for each
error made, and a score � 3 indicates cognitive impairment.
� The CES-D scale (Radolff, 1977). This 20-item questionnaire was

used to assess the presence of depressive symptoms. A
score � 16 indicates depression.
� The Katz Index of Independence in Activities of Daily Living (ADL)

(Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963). It assesses six
ADL. Participants not able to perform any one or more of these
activities are considered dependent.
� The Lawton & Brody Index (Lawton & Brody, 1969). It is used to

measure instrumental ADL (IADL). It assesses eight IADL, and
participants not able to carry out any one or more of these
activities are considered dependent.
� The MNA Short Form (MNA-SF) (Guigoz, Vellas, & Garry, 1994).

This scale is used to assess nutritional status and consists of six
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questions, for a total maximum score of 14. A score � 11
indicates malnutrition risk.
� The Short Form 36 (SF-36) (Alonso, Prieto, & Antó, 1995). It is

used to measure health-related quality of life (HRQOL) and
consists of 36 items organized into eight dimensions. The items
are codified, aggregated and transformed into a scale ranging
from 0 (worst health status) to 100 (best health status).
� The instrument created for the Aging in Leganes study

(‘‘Envejecer en Leganés’’) (Otero, Zunzunegui, Béland, Rodri-
guez-Laso, & Garcı́a de Yébenes, 2006). It is used to measure
social relations, based on five indexes (each including several
questions) that assess family ties, social participation, social ties,
social support and social engagement.

2.4. Statistical analysis

Descriptive analysis was performed by measuring the central
tendency and dispersion of quantitative data, and frequency
distribution of qualitative data. Then, for the purpose of analytical
assessment, the variable ‘‘frailty’’ was dichotomized as ‘‘non-frail’’
(score = 0–2) and ‘‘frail’’ (score � 3). Bivariate analysis was
Table 1
Characteristics of the sample. Number (n) and frequency (%).

Sociodemographic variables and health habits n % 

Agea 81.5 5.0 

Gender 

Men 254 39.7 

Women 386 60.3 

Marital status 

Single 24 3.8 

Married 320 50.0 

Living with a partner 3 0.5 

Separate 7 1.1 

Widow/widower 286 44.7 

Level of education 

Illiterate 36 5.6 

No education 198 30.9 

Primaries 241 37.7 

First degree 80 12.5 

Second degree 47 7.3 

College degree 38 5.9 

Live 

Alone 163 25.8 

Husband/wife 258 40.8 

Children 105 16.6 

Husband/wife and children 47 7.4 

Others 59 9.3 

Income per month 

< of 400s 23 3.6 

Between 400 and 600s 161 25.4 

Between 600 and 900s 110 17.4 

Between 900 and 1200s 107 16.9 

Between 1200 and 1800s 85 13.4 

>1800s 45 7.1 

Smoking 

Non-smoker 440 68.8 

Ex-smoker 168 26.3 

Occasional smoker 12 1.9 

Habitual smoker 20 3.1 

Alcohol consumption 

Abstemious 418 65.4 

Low consumption 42 6.6 

Moderate consumption 40 6.3 

High consumption 128 20.0 

Very high consumption 11 1.7 

Sleeping problems 

No 180 28.4 

Yes 454 71.6 

More than three drugs/day 

No 378 59.2 

Yes 260 40.8 

a Mean and standard deviation (SD).
performed using the x2 test for qualitative variables and Student’s
t-test for quantitative variables. All explanatory variables associ-
ated with frailty by bivariate analysis were included in the
multivariate analysis performed by logistic regression. OR and 95%
CI were calculated.

3. Results

A total of 640 individuals (39.7% men) with a mean age of
81.3 � 5.0 (ranging from age 75 to 105) were included in the study.

The characteristics of the participants are presented in Table 1.
Half of the participants were married. Approximately 70% of the
participants had started or completed their primary education, and
25% were living alone. Approximately 50% of the participants
reported an income lower than 900s. It is striking that 40.8% were
taking more than three medications per day, 35.5% perceived their
health as bad, 35.6% presented with instrumental disability and
33% with depressive symptoms. The worst-valued HRQOL items
were bodily pain, vitality and general health. Regarding social
interactions, the worst-valued index was community participa-
tion.
Health status, social relations and falls n %

Hearing problems

No 403 63.0

Yes 237 37.0

Vision problems

No 532 83.3

Yes 107 16.7

Self-perceived health

Excellent/very good 123 21.7

Good 242 42.8

Fair/poor 201 35.5

Comorbidity

No 507 79.2

Yes 133 20.8

Cognitive status

Without impaired 533 83.3

Impaired 107 16.7

Basic disability

Independent 497 77.7

Dependent 143 22.3

Instrumental disabilities

Independent 412 64.4

Dependent 228 35.6

Depressives symptoms

No 367 69.4

Yes 162 30.6

Malnutrition

No 447 70.1

Yes 191 29.9

HRQOL

Physical functiona (0–100) 558 64.7 (28.9)

Role physicala (0–100) 561 79.2 (35.9)

Role emotionala (0–100) 557 85.1 (32.9)

Social functiona (0–100) 555 85.4 (23.5)

Bodily paina (0–100) 557 40.9 (16.1)

Vitalitya (0–100) 560 56.6 (18.3)

Mental healtha (0–100) 559 72.5 (23.6)

General healtha (0–100) 563 56.6 (20.2)

Index social networks

Family tiesa (0–3) 631 2.4 (0.6)

Social participationa (0–4) 631 1.5 (1.1

Social tiesa (0–7) 631 4.8 (1.4)

Index psychosocial mechanisms

Emotional supporta (0–3.5) 553 2.8 (0.5)

Social engagementa (0–3.5) 555 2.2 (0.6)

Falls in the last year

No 472 75.0

Yes 157 25.0



Table 2
Prevalence of frailty based on the overall sample and gender: number (n), frequency (%) and CI.

No frailty Pre-frailty Frailty

n % 95% CI N % 95% CI n % 95% CI

Total 227 43.4 39.1–47.6 246 47.0 42.7–51.2 50 9.6 7.6–11.5

Men 119 56.1 49.4–62.7 82 38.7 32.1–45.2 11 5.2 2.2–8.1

Women 108 34.7 29.4–39.9 164 52.7 47.1–58.2 39 12.5 8.8–16.1
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The prevalence of frailty was 9.6%, and the prevalence of pre-
frailty was 47%, as shown in Table 2 for the overall study
population and by gender.

The sociodemographic variables and health habits associated
with frailty are presented in Table 3. Participants classified as frail,
as compared to non-frail, were older (p < 0.001), more often
women (p = 0.005), and living without a partner (widow/er or
single) (p = 0.001). Moreover, participants classified as frail were
more often smokers and significantly more often alcohol
consumers than non-frail participants (p = 0.02). Regarding health
status, as indicated in Table 4, frail participants presented with
more comorbidity (p < 0.001), disability (p < 0.001), depressive
symptoms (p < 0.001), cognitive deterioration (p < 0.001), risk of
malnutrition (p < 0.001), visual impairment (p < 0.001), self-
perception of poor health (p < 0.001), more falls in the previous
year (p < 0.001), and/or were taking more than three medications
per day (p < 0.001) than non-frail participants. The global average
of social interactions indices (p < 0.001), with the exception of
emotional support received, and the HRQOL indices (p < 0.001),
with the exception of bodily pain, were higher in frail than in non-
frail participants.

The results of the multivariate analysis by logistic regression
revealed that the significant association between frailty and age
(>85 years) (OR: 3.61; 95% CI: 1.65–7.91; p < 0.001), depressive
symptoms (OR: 3.13; 95% CI: 1.37–7.13; p = 0.0006), comorbidity
(OR: 5.20; 95% CI: 1.78–15.16; p = 0.0002), cognitive impairment
(OR: 3.22; 95% CI: 1.48–7.02; p = 0.0003), poor social ties (OR: 0.57;
Table 3
Association between sociodemographic variables, and health habits and frailty:

number (n) and frequency (%).

No frailty Frailty p

n % n %

Age <0.001

75–85 years 389 82.2 23 46.0

�85 years 84 17.8 27 54.0

Gender 0.005

Men 201 42.5 11 22.0

Women 272 57.5 39 78.0

Marital status 0.001

With partner 251 53.1 14 28.0

Without partner 222 46.9 36 72.0

Level of education 0.31

With studies 308 65.1 29 58.0

Without studies 165 34.9 21 42.0

Living status 0.77

Accompanied 340 71.9 35 70.0

Alone 133 28.1 15 30.0

Income 0.06

>900s 185 46.6 14 31.8

<900s 212 53.4 30 68.2

Smoking 0.07

No 444 93.9 50 100.0

Yes 29 6.1 0 0.0

Alcohol 0.02

No 325 68.9 42 84.0

Yes 147 31.1 8 16.0

Sleeping problems 0.10

No 138 29.2 9 18.0

Yes 335 70.8 41 82.0
95% CI: 0.43–0.77; p < 0.001) and poor physical health (OR: 0.98;
95% CI: 0.97–0.98; p < 0.001) were maintained. It should be noted
that the two last variables are quantitative in nature (Table 5).

4. Discussion

4.1. Prevalence of frailty

The prevalence of frailty in the present study was 9.6%. Other
studies carried out in Spain and using Fried et al.’s criteria showed a
higher prevalence. Indeed, Castell et al. (2010) obtained a
prevalence of 10.3%, Abizanda, Lopez-Torres, et al. (2011) and
Abizanda, Sánchez-Jurado, et al. (2011), a prevalence of 16.9%, and
Fernandez-Bolaños et al. (2008) a prevalence of 20.1%. In the study
by Santos-Eggimann et al. (2009), carried out in 10 European
countries, the overall prevalence of frailty was 17%, Spain
presenting the highest score of 27.3%. Other European studies
showed a slightly lower prevalence (8.8%) (Cesari et al., 2006).
Moreover, other studies carried out in South America, such as the
studies by Alvarado, Zunzunegui, Beland, and Bamvita (2008) and
Varela, Ortiz, and Chávez (2008), revealed a prevalence of 38% and
7.7%, respectively, and in Brazil, a prevalence of 17.1% (de
Albuquerque Sousa et al., 2012). In the US, the prevalence reported
was also very disparate, ranging from 6.9% in the study by Fried
et al. (2001) to 19.5% in the study by Ottenbacher et al. (2005).
Cawthon et al. (2007) estimated a prevalence of 4% among US men,
this score being slightly lower than the one obtained in the present
study (5.2%). However, in the Women’s frailty in the Women’s
Health Initiative study (Woods et al., 2005) and in the Spanish
study by Fernandez-Bolaños et al. (2008) the prevalence of frailty
was higher (16.3% and 30.9%, respectively) that in the present
study (12.5%). It is difficult to compare the results obtained in
different studies, given the differences observed in the prevalence
of frailty, which can be due to the inclusion of people living in care
facilities, with a higher degree of dependence or of a different age
range. Thus, the prevalence of frailty in the present study was
smaller than that observed in the study by Abizanda, Lopez-Torres,
et al. (2011) and Abizanda, Sánchez-Jurado, et al. (2011), in which
people with a higher degree of dependence and living in care
facilities were included (20% of the total sample). On the contrary,
the prevalence of frailty in the present study was higher than that
observed in studies by Ávila-Funes et al. (2008) and de
Albuquerque Sousa et al. (2012), in which the population was
younger (�65 years).

Here, the prevalence of pre-frailty was high (47%) and similar to
that of other studies (Ávila-Funes et al., 2008; Santos-Eggimann
et al., 2009). It is important to identify pre-frail people in the
community, because preventive intervention programs can be
implemented, thus modifying the rates of associated adverse
events (Varela et al., 2008).

4.2. Correlates of frailty

The results of the present study are similar to those of others
showing an association between frailty and cognitive impairment
(Ávila-Funes et al., 2008; Hamerman, 1999; Martin Lasende, 2005),
depressive symptoms (Ávila-Funes et al., 2008; Woods et al., 2005),



Table 4
Association between explanatory variables and fragility: number (n) and frequency

(%).

No frailty Frailty p

N % n %

Comorbidity <0.001

No 398 84.1 30 60.0

Yes 75 15.9 20 40.0

Cognitive status <0.001

Without impaired 448 94.7 40 80.0

Impaired 25 5.3 10 20.0

Basic disability <0.001

Independent 406 85.8 22 44.0

Dependent 67 14.2 28 56.0

Instrumental disability <0.001

Independent 359 75.9 10 20.0

Dependent 114 24.1 40 80.0

Depressives symptoms <0.001

No 284 74.5 27 67.5

Yes 97 25.5 13 32.5

Hearing problems 0.60

No 311 65.8 31 62.0

Yes 162 34.2 19 38.0

Vision problems <0.001

No 409 86.5 32 64.0

Yes 63 13.3 18 36.0

Malnutrition <0.001

No 405 87.3 19 41.3

Yes 59 12.7 27 58.7

Self-perceived health <0.001

Very good/good 322 68.1 15 30.0

Fair/poor 148 31.3 35 70.0

More than three drugs/day 0.005

No 251 53.2 37 74.0

Yes 221 46.8 13 26.0

Falls in the last year <0.001

No 367 77.6 26 52.0

Yes 102 21.6 22 44.0

Social relations

Family tiesa (0–3) 2.5 0.6 2.0 0.7 <0.001

Social participationa (0–4) 1.6 1.1 1.0 1.2 0.001

Social tiesa (0–7) 5.0 1.3 3.9 1.5 <0.001

Emotional supporta (0–3) 2.8 0.6 2.8 0.6 <0.001

Social engagementa (0–3) 2.2 0.6 1.7 0.8 <0.001

HRQOL

Physical functiona (0–100) 68.40 26.3 24.29 24.4 <0.001

Role physicala (0–100) 82.75 32.5 42.35 46.3 0.58

Role emotionala (0–100) 87.72 29.8 54.42 48.4 <0.001

Social functiona (0–100) 87.45 21.3 59.64 3.9 <0.001

Bodily paina (0–100) 40.94 15.8 42.04 19.7 0.64

Vitalitya (0–100) 58.03 17.6 40.82 18.5 <0.001

Mental healtha (0–100) 73.86 22.2 54.64 29.7 <0.001

General healtha (0–100) 68.40 26.3 24.29 24.4 <0.001

a Mean and standard deviation (SD).

P. Jürschik et al. / Archives of Gerontology and Geriatrics 55 (2012) 625–631 629
poor social relations (Espinoza & Fried, 2007) and malnutrition
(Ottenbacher et al., 2005).

Cognitive impairment could directly contribute to the devel-
opment of frailty (Ávila-Funes et al., 2008; Fried et al., 2001) as a
consequence of the decrease in food intake (Gobbens, Luijkx,
Wijnen-Sponselee, & Schols, 2009), which could in turn contribute
Table 5
Factors associated with frailty. Multivariate analysis by logistic regression: OR and CI

Coef. E.T. x2

Age (�85) 1.28 0.39 10.35 

Depressive symptoms 1.14 0.41 7.43 

Comorbidity 1.65 0.54 9.14 

Cognitive impairment 1.17 0.39 8.73 

Poor social ties �0.55 0.14 13.70 

Poor physical health �0.20 0.05 19.83 
to weight loss and sarcopenia, one of the most important factors. In
the Women’s Health Initiative study (Woods et al., 2005), a strong
relationship was found between the presence of depressive
symptoms and the onset of frailty, which suggests that depression
can contribute to the etiology of frailty. The hypothesis that
depressive symptoms could trigger frailty is possible from a
biological point of view, considering that depressive individuals
often lose weight, become inactive and, consequently, lose muscle
mass, strength and tolerance to exercise, factors leading to an
increase in cytokines (Espinoza & Fried, 2007). Indeed, it is known
that different catabolic pathways, especially that of cytokines, are
closely tied to the onset of frailty (Katz, 2004). The diversity of
social interaction has a beneficial effect on frailty. This index
results from the combination of the following components:
number of family contacts, community contacts and friends (Otero
et al., 2006). This is in agreement with what has been observed in
other studies using these types of indices in aging populations,
which demonstrated a beneficial effect of a great diversity in social
networks on disability (Escobar-Bravo, Puga-González, & Martı́n-
Baranera, 2012) and mortality (Cerhan & Wallace, 1997; Ceria
et al., 2001; Fuhrer et al., 1999; Ho, Williams, & Hardwick, 2002;
Seeman et al., 1993). Frail elderly people have a subjective degree
of deterioration of their quality of life, more precisely the
dimension of role limitation due to physical impairment (i.e.,
the degree to which poor health interferes with work and other
daily activities, leading to a lower performance than desired).
Individuals classified as frail generally present lower HRQOL scores
than non-frail individuals, regardless of the individual’s demo-
graphic and socioeconomic characteristics (Kanauchi, Kubo,
Kanauchi, & Saito, 2008; Puts, 2006; Puts et al., 2007).

Comorbidity (Ávila-Funes et al., 2008; Castell et al., 2010;
Martin Lasende, 2005; Woods et al., 2005) and disability (Ávila-
Funes et al., 2008; Castell et al., 2010; Martin Lasende, 2005) have
been associated with frailty in several studies. The overlap
between frailty and disability is similar to that of comorbidity
(Castell et al., 2010). Although many frail people are disabled and
present comorbidity, frailty is in theory a syndrome in itself,
different from the other two (Martin Lasende, 2005). Frailty is also
a predicting factor of total disability, as shown in several studies
after a three-year follow-up period (Boyd, Xue, Simpson, Guralnik,
& Fried, 2005; Fried et al., 2001; Woods et al., 2005).

4.3. Methodological differences

In the present study, frailty was defined according to the criteria
proposed by Fried et al., later validated in the Cardiovascular
Health Study (Fried et al., 2001). The five original criteria were
used, although some measurements were slightly modified
according to the study by Ávila-Funes et al. (2008). In order to
test the predictive validity of these measurements, a pilot study
was carried out previously (Jürschik et al., 2011), with a cross-
section of the present study. A significant correlation was found
between the scores obtained with the criteria for frailty and the
scores obtained with different geriatric assessment scales. The
s 95%.

p OR 95% CI

Lower Upper

<0.001 3.61 1.65 7.91

0.0006 3.13 1.37 7.13

0.0002 5.20 1.78 15.16

0.0003 3.22 1.48 7.02

<0.001 0.57 0.43 0.77

<0.001 0.98 0.97 0.98
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item that least matched Fried et al.’s measurements was muscular
strength. In their study, Ávila-Funes et al. assessed muscular
strength by asking a simple question (difficulty in sitting or
standing up from a chair), whereas Fried et al. measured the grip
strength with a dynamometer, stratifying it by gender and BMI.
Grip strength has been shown to significantly correlate with the
strength of other muscle groups in elderly people (i.e., muscles of
the elbow, knee and of flexion-extension of the torso) (Rantanen,
Era, Kauppinen, & Heikkinen, 1994).

Regarding explanatory variables, some measurements were
modified. In the analytical study, two questions from the
depression scale CES-D for the measurement of frailty were
excluded. Likewise, in the MNA-SF nutrition scale, calf perimeter
was used instead of BMI, as the latter is part of the criteria for
frailty, to minimize the co-linearity between both concepts.

Another methodological difference is in the treatment of
missing data. In the Cardiovascular Health Study (Fried et al.,
2001), participants with less than two missing frailty components
were evaluated, whereas in the present study, as in the Survey of
Health, Aging and Retirement in Europe (Santos-Eggimann et al.,
2009), only the data of participants with all five components
completed were analyzed.

A limitation of the study is the unintentional shrinking criteria
for frailty. Fried defines these criteria as weight loss, unintentional,
of �10 pounds in the prior year or, at follow-up, of �5% of body
weight in the prior year. In the present study, as in the study of
Avila Funes et al., participants who reported a weight loss � 3 kg or
had a BMI < 21 kg/m2 were considered frail according to this
component. A BMI < 21 may indicates undernutrition, but the
concept of undernutrition is not exactly the same as the concept of
weight loss. A decrease in BMI resulting in a BMI value < 21 would
have been more correct to define weight loss. Another limitation
lies in the fact that considering the association between frailty, and
physical, psychological and social factors, a reverse causality may
be possible, because of the cross-sectional nature of the study.

In conclusion, in the present study, the prevalence of frailty was
9.6%, and that of pre-frailty was 47%. The independent factors
associated with frailty were age (>85 years), presence of
depressive symptoms, comorbidity, cognitive impairment, poor
diversity of the social network and poor health-related physical
function.
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