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Frailty is the loss of resources in several domains leading to the inability to respond to
physical or psychological stress. The evaluation of frailty is generally carried out using the
Comprehensive Geriatric Assessment. For this evolving and potentially reversible syn-
drome, screening and early intervention are a priority in primary health care, and general
practitioners require a simple screening tool. The aim of the present work was to review the
literature for validated screening instruments for frailty in primary health care setting. A
search was carried out on PubMed and Cochrane Central in June 2011. A total of 10
instruments screening for frailty in primary health care were listed, analysed and com-
pared. It is difficult to show which tool today is the best for screening for frailty in the
elderly in primary care settings. Two instruments are potentially suitable — the Tilburg
Frailty Indicator and the SHARE Frailty Index. In addition, these instruments require
validation in larger studies in primary health care settings and with more quality criteria.
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Introduction

General practitioners (GPs) are increasingly confronted
with frail elderly patients. The notion of frailty has
gradually gained a hold in medical discourse through
the identification of an elderly population at risk of
death or of events affecting their autonomy. The word
indicates a state of instability, with the risk of functional
loss as a result of events that are sometimes quite
minor." Although there is a consensus on the subject of
the existence of this “frailty syndrome,” there is no
consensus on its definition. Authors regularly publish
new definitions of frailty in an attempt to produce an
accepted gold standard. For instance, Fried defines
frailty as a clinical syndrome in which three or more of
the following criteria are present: (i) unintentional
weight loss; (ii) patient-reported feeling of exhaustion;
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(iii) slow walk; (iv) muscular weakness and; (v) low level
of physical activity.? Among these authors, frailty is seen
as being potentially reversible. The frailty syndrome is
reported to affect 7% of elderly patients aged over
65 years, and 25-40% of those aged 80 years or over,?
but the absence of any consensus definition is a
problem. For instance, van lersel et al. reported that in a
sample of 125 elderly people, the prevalence of frailty
ranged from 33% to 88% according to the evaluation
tool implemented.’?

Assessment of frailty in elderly patients is at present
carried out using the Comprehensive Geriatric Assess-
ment (CGA).* This is a multidimensional, interdiscipli-
nary diagnostic procedure that aims to identify a whole
set of medical, functional and psychological problems
in elderly patients. The aim is to establish a care plan.
The procedure enables the measurement and analysis of
a complex situation (that of the frail elderly person)
by converting qualitative elements into quantitative
elements (scores). The usefulness of the CGA is well-
established: when followed up by targeted action, it
improves functional state’ and cognitive performances
of the patients,*® it reduces medical costs,”® the use
of hospital facilities and the number of placements in
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institution.®* However, the effects on mortality is the
subject of controversy.® Several studies have shown the
positive effects of an evaluation of this type in primary
care.”"" The usefulness of the CGA appears well-
established. The element that appears discriminant is
the organization of health-care interventions around
the elderly patient. At present, several modes of
organization after screening and assessment of frail
elderly patients are being tested. The early results are
encouraging.'*"

Frailty leads to recurrent hospitalization, institution-
alization, acute events and also death. As this syndrome
appears evolutive and potentially reversible, screening
and early intervention should therefore be a priority in
primary care networks.'*"

This being so, what are the possible lines of action?
Although the frailty of elderly patients is a direct
concern for GPs, medical literature has given it little
attention.'® It is difficult to integrate the CGA into the
day-to-day practice of GPs on account of increasing
administrative, financial and time constraints, or for
lack of a technical platform for the administration of
the various tests.'”” GPs are not always well-informed
on the general state of their elderly patients, or their
loss of autonomy when this occurs.'®!? Although no
study has compared the clinical judgement of GPs in
their place of practice with CGA results for the screen-
ing for frailty, the study by Chodosh et al. does never-
theless show that the screening performances of
GPs are enhanced when they have received training in
geriatrics.”

Several studies have proposed instruments to
measure frailty. Some are complex, others simple.
Abellan Van Kan et al. offer gait speed as a tool with the
capacity to identify frail older adults.”’ However, these
instruments have been the subject of a recent review of
the literature showing that their psychometric proper-
ties are poor, and few measures have been validated in
a primary health-care setting.*® According to de Vries
etal. the Frailty Index seems to be the most suitable
instrument to measure frailty, but this tool is complex,
the psychometric properties need to be explored far
more extensively and it has not been validated in a
primary health-care setting. It is therefore unlikely that
it would be suitable for GPs.

GPs first need a simple screening instrument
enabling detection of the frail elderly as reliably as
possible; this would then enable them to submit the
patient identified as frail to a more complete geriatric
assessment, followed by targeted interventions.' In
2008, the Canadian and American Geriatric Advisory
Panel (GAP), through a complete review of the litera-
ture on frailty, sketched out the “ideal” screening tool
for frailty.”® According to their recommendations,
it should include the five following components: (i)
fatigue reported by the patient; (ii) physical perfor-
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mance; (iii) walking; (iv) number of comorbidities; and
(v) nutritional state. It can be noted that in practice,
few GPs use validated instruments."”

The aim of the present work was to review the
different tools screening for frailty in the elderly
in primary health care available in the literature, to
determine which is today the best instrument to assist
GPs in this task, and to explore perspectives for the
future.

Materials and methods

A systematic review of the literature was carried out
using the PubMed and Cochrane Central databases.
The search was carried out on articles published since
the starting date of the databases up to 25 June 2011.
The following keywords were used: “screening instru-
ment”; “tool”; “instrument”; “mass screening”; “ques-
tionnaire”; and “primary health care”, combined with
the keywords “frail elderly”. The potentially relevant
articles were identified from perusal of the abstracts, or
of the articles as a whole. Research has included articles
in the only available systematic review on this subject by
de Vries er al.*

To select relevant studies, the following inclusion
criteria were used:

e The main aim of the study was the development of
a screening tool for frailty in the elderly and/or the
psychometric evaluation of an instrument of this type
(validity, reproducibility, reliability).

¢ The tool studied comprised several items relating to
different aspects of frailty.

® The tool was compared to a more complete geriatric
evaluation, or to a CGA measure.

e The tool was tested in a primary health care setting
and/or in a non-hospitalized population.

The exclusion criteria were as follows:

e The study provided no figures concerning psycho-
metric properties.

e The study included hospitalized patients.

e The study included only patients with a frailty char-
acteristic already present (for instance only patients
with a history of cancer).

The first and second authors of this paper (T
Pialoux and ] Goyard) independently selected the
various possible tools. They then compared their
selections with a third author (B Lesourd) and, after
inclusion and exclusion criteria, agreed on a list
of relevant and available tools (Fig. 1). The initial
agreement was determined by means of an agreement
score.

In a second step, the authors independently analyzed
each study: sample description, exclusion criteria,
administration mode, language, administration time
and the geriatric measure used as a reference for con-
cluding to frailty (Table 1).
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Systematic review of the literature up to June 25" 2011 in the PubMed and Cochrane
Central databases
Key-words: "screening instrument", "tool", "questionnaire", "instrument”, "screening",

"o«

"mass screening", “primary health care" combined with “frail elderly”.

v

2 596 candidate studies

l

Duplicates removed
(n=708)

!

1 888 candidate studies

l

Inclusion criteria:

Exclusion criteria:

Selection of tools screening for frailty by two independent reviewers (T. Pialoux and J. Goyard)

- Development of a tool to screen for frailty is the aim of the study
- Tool comprises several items in the domain of frailty
- Tool is compared to a comprehensive geriatric assessment

- Tool tested in primary healthcare setting and/or in a non-hospitalised population.

- Absence of psychometric data
- Study includes hospitalized patients

- Sample in which one of the inclusion criteria is a frailty characteristic (e.g. history of cancer)

!

T. Pialoux: 13 candidate
studies

J. Goyard: 11 candidate

Figure 1 Method.

For each tool, the presence or absence of items rec-
ommended as essential by the GAP was also ascertained
(fatigue reported by the patient, physical performance,
walking, number of comorbidities and nutritional state),
as were the results for the different psychometric prop-
erties (Table 2). The quality of the included article was
assessed independently by the first and second authors
(TP and JQG) using an assessment scale for measurement
properties of health status questionnaire developed by
Terwee et al. in 2007.%* The following criteria were used:
content validity, internal consistency, criterion validity,
construct validity, agreement, reliability, responsive-
ness, floor and ceiling effects, and interpretability

© 2012 Japan Geriatrics Society

studies
\ /

Comparison and discussion
Analysis on the basis of inclusion
and exclusion criteria

Consensus with the third
reviewer (B. Lesourd)

!

Final selection
11 studies
10 screening tools

(Table 3). Details of this quality scale are developed in
the article of Terwee et al.*

Results

The bibliographic search yielded 2596 articles: 2448
from PubMed and 108 from Cochrane Central. After
removal of duplicates (n =708), 1888 candidate studies
were listed. The first author (TP) selected 13 studies and
the second author (JG) selected 11 studies. The two
raters independently assessed the instrument on
content and agreed on 85% of the scorings. Disagree-
ment was solved by discussion with the third author
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(BL). After analysis of the articles for inclusion and
exclusion criteria, a consensus was reached on 11
articles studying 10 tools. One recent study that did not
meet the inclusion criteria was retained because of its
potential interest for the screening of frailty in primary
care settings.*

Description of studies

In 1980, Barber etal. developed a self-administered
questionnaire to screen for frailty (the Screening Letter)
using nine simple items to explore autonomy, subjective
health status, hearing, eyesight and past hospitaliza-
tions.” The study randomly recruited 102 elderly sub-
jects aged over 70 years among the patients of several
GPs in urban zones. Compared with the CGA, sensitiv-
ity (Se) was 0.95 and specificity (Sp) 0.68.

The Sherbrooke Postal Questionnaire is a self-
administered questionnaire validated by Hébert et al. in
1996.% It comprises six simple items concerning the
person’s immediate circle, medication, walking, eyesight
and memory. Elderly subjects aged over 75 years were
recruited randomly from electoral lists in Sherbrooke
(Quebec, Canada). The final sample comprised 842
subjects. The comparison of the frailty screening results
with results on the SMAF scale® and a CGA carried out
by a nurse in the home gave the following values: Se
0.75 and Sp 0.52.

Moore etal. developed the Functional Assessment
Screening Package.””** Eight areas of frailty are explored
by way of items or simple measures: autonomy, eye-
sight, hearing, upper limb mobility, urinary inconti-
nence, memory, depression and nutrition. This survey
was carried out in the setting of geriatric consulta-
tions (Los Angeles, California) on a sample of 109
new patients aged over 62 years. The measure, admin-
istered by non-medical staff, is validated in English and
requires 8-12 min to complete. Results were compared
with the opinion of a geriatrician after CGA. Each item
was compared with the reference tool. For the different
items, inter-rater reliability (Kappa) ranged from 0.77 to
1, Se from 0.70 to 0.95 and Sp from 0.64 to 0.95.

The Screening Instrument analyzes the following
frailty domains: autonomy, falls, depression and urinary
incontinence by way of 12 simple items.”® Maly et al.
carried out a study that recruited 150 subjects aged over
65 years in churches, social centers for the elderly,
retirement homes for people with low income and reha-
bilitation centres for the elderly. The measure takes
S min to administer. When compared with a CGA, the
Se values for the different areas of frailty ranged from
0.65 to 0.93 and Sp from 0.50 to 0.96.

Matthews etal., in a study comprising 48 subjects
aged 63 years or over, tested the Strawbridge Ques-
tionnaire. This is a self-administered English-language
questionnaire.”” It uses 16 simple items to explore the

domains of eyesight, hearing, cognition, nutrition and
physical performance. In a second stage, the subjects
underwent a CGA. The agreement between the opinion
of the geriatric specialist after CGA and the question-
naire classification was 0.67 (Kappa 0.29).

The PRISMA-7 questionnaire was validated in 2007
by Raiche ef al® It is a self-administered questionnaire
developed in French, and takes 3 min to administer. It
uses seven simple items to explore the following:
gender, autonomy, close circle and walking. In the vali-
dation study, 594 subjects aged 75 years or over were
recruited randomly from electoral lists. Each subject
then underwent a geriatric assessment using the SMAF
scale (Systeme de Mesure de I’Autonomie Fonctionnelle), a
scale comprising 29 complex items that was validated by
Hebert et al. in 2001. Se was 0.78 and Sp 0.74.%

The Bright Tool is a self-administered questionnaire
validated in English in 2008 by Kerse et al® It uses
11 simple items to explore the domains of autonomy,
close circle, walking, falls, cognition, executive func-
tions, mood and patient-perceived health status. The
frailty threshold is a score of 3 out of 11. A total of 120
subjects aged 7S years and over were recruited from
two GP surgeries. The tool was compared with the
Minimum Data Set for Home Care (MDS-HC; a com-
plete geriatric evaluation exploring all the areas of frailty
through validated measures) carried out by a nurse in
the home. Inter-rater reliability (Kappa) was 0.77, inter-
nal consistency (o) was 0.77, Se 0.65 and Sp 0.84.%

In 2010, Amici et al. published an article studying a
self-administered questionnaire, the Self-Administered
Test (SAT), comprising 49 simple items exploring the
following domains: neurological functions, cardiac and
pulmonary function, continence, locomotion, eyesight,
hearing, nutrition and cognitive functions.* This tool
generates a classification of subjects according to
five levels of frailty: “slight, medium, medium serious,
serious and very serious”. A total of 100 patients aged
over 65 years were recruited in a geriatric consultation.
Each subject underwent a geriatric assessment using
the Marigliano-Cacciafesta Polypathological Scale
(MCPS).?® This scale also enables classification of sub-
jects in the same five frailty categories. Using the MCPS,
45% of the subjects were classified in a similar manner,
45% who were classified at a “better” level on the SAT
were classified “worse” on the MCPS, and conversely
7% who were classified “worse” on the SAT were clas-
sified “better” on the MCPS.

The Tilburg Frailty Indicator is a measure developed
by Gobbens er al.** A total of 245 subjects aged 75 years
and over (and 275 1 year later) were randomly recruited
from municipal registers. This instrument is a self-
administered questionnaire validated in Dutch requir-
ing 14 min on average to administer. It comprises 15
simple items subdivided into three domains: physical,
psychological and social. Autonomy, close circle,
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cognition, mood and physical performance are ana-
lyzed. Each subject underwent a geriatric assessment (all
frailty domains were analyzed using validated scales or
assessments by trained investigators) at the time of
recruitment and 1 year later. The frailty threshold is
S out of 15. Inter-rater reliability (Kappa) was 0.79 and
internal consistency (o) was 0.73. For each item and
each frailty domain, the Pearson correlation coefficient
() was statistically significant in comparison with
the reference measure. The predictive value of this tool
was statistically robust (P <0.001) for quality of life,
autonomy and resorting to care.

Metzelthin et al., in a study including 687 subjects
aged 70 years and over recruited in GP surgeries, com-
pared the psychometric properties of the following three
instruments: The Sherbrooke Postal Questionnaire
(SPQ), the Groningen Frailty Indicator (GFI) and the
Tilburg Frailty Indicator (TFI).* Internal consistency
(0v) was 0.26 for the SPQ, 0.73 for the GFI and 0.79 for
the TFI.

In 2010, Romero-Ortuno et al. proposed a new frailty
screening instrument in a primary care setting: the
SHARE Frailty Instrument (SHARE-FI).** Although this
instrument did not meet the inclusion criteria for the
present research (there is no comparison of the tool
with a reference geriatric assessment), we nevertheless
decided to analyze this study, which offers a potentially
worthwhile measure in a primary care setting. The
SHARE survey is derived from the first stage of the
Survey of Health, Ageing and Retirement in Europe
(SHARE, http://www.share-project.org), a vast survey
carried out since 2004 in 12 European countries. The
sample comprises 31 115 subjects aged over S0 years
(17 304 women and 13 811 men), recruited randomly in
national registers in the different countries. The
SHARE survey, carried out in subjects” homes, includes
a main questionnaire completed in the course of an
interview, cognitive and physical tests, and a self-
administered questionnaire. A wide range of data is
collected: comorbidity, use of the health-care system,
mood, housing, social support, cognitive tests, grip,
walking speed, Alzheimer’s disease activities of daily
living (ADL), instrumental activities of daily living
(IADL), subject’s perception of his/her state of health
and so on (the methodology is available at the following
address:  http://www.share-project.org/t3/share/index.
php?id=452). Figures for mortality are collected regu-
larly by this survey. The authors have developed a tool
(freely accessed on a web-based calculator) based on five
simple items and strength of grip (using a dynamom-
eter), exploring physical exhaustion, loss of weight,
strength of grip, walking speed and difficulties in the
activities of daily living. When data is entered into the
web-based calculator, the tool enables classification into
three levels of frailty: “non-frail”, “pre-frail” and “frail”.
For women, by comparison with the “non-frail” class,

© 2012 Japan Geriatrics Society

the odds ratios for mortality are 2.1 for the “pre-frail”
and 4.8 for the “frail”; among men, these odds ratios are
respectively 3.0 and 6.9. In this sample, there was a
statistically significant correlation (P <0.001 — Spear-
man’s correlation coefficient) between the levels of
frailty proposed by the SHARE-FI and hospitalization,
ADL/IADL limitations, care provision in the home and
pathological cognitive test results (measures carried out
in the SHARE survey).

Description of instruments

We checked whether these different tools contained
items required to screen for frailty according to the GAP
recommendations. Both raters agreed on 100% of these
ratings. None of the tools covers all five domains; two
(the Tilburg Frailty Indicator and the SHARE-FI) cover
four of the domains, four (Self-Administered Test,
Bright Tool, Strawbridge Questionnaire and Functional
Assessment Screening Package) include three of these
domains, two tools (PRISMA-7, Screening Instrument)
include just two of these domains and, finally, two mea-
sures (Screening Letter, Sherbrooke Postal Question-
naire) only include one.

Assessment on psychometric properties

The quality of the included articles was assessed using
an assessment scale for measurement properties of
health status questionnaire developed by Terwee. Both
raters (T Pialoux and J Goyard) agreed on 83% of the
ratings, and the remaining 17% were resolved by con-
sensus with the third author (B. Lesourd). Overall, the
quality of these studies is poor according to the scale of
Terwee. We note that only the construct validity is
correct for the majority of studies. However, the Tilburg
Frailty Indicator is the strongest statistically. it has six
quality criteria of 10. Then, the second is the SHARE-FI
with four on 10. We also found one study that makes a
comparison between frailty instruments.*

Discussion

There is indeed no consensus for the definition and
measurement of frailty. Most studies use the CGA
administered by a geriatric specialist to conclude to
frailty.>***%¢ Alongside, other geriatric measures are
used to conclude to frailty: the SMAF scale,*** the
MDS-HC,*! or again the MCPS** (these scales having
been validated against a CGA). It is thus difficult to
compare tools that were not all validated in relation to a
single “gold standard”.

The population samples used to test these instru-
ments are widely different: from 48 to 31 115 subjects,
depending on the study. Recruitment also differs
from one study to another (electoral lists**3*%*3* social
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centres,?® rehabilitation facilities,?® GP consultations®*!
or geriatrician consultations.?****¢ Modes of admini-
stration also differ: most were self-administered ques-
tionnaires, whereas two used scales completed by
non-medical staff.>**

Different statistical analyses, such as sensitivity and
specificity,?262830313¢ Pearson’s correlation coefficient®
or Spearman’s correlation coefficient,* were used to
describe the statistical validity of the tool under study.
The heterogeneous nature of the statistical methods
makes comparisons among the different instruments
difficult.

Just two studies recruited patients directly in GP
consultations.”"!

Two tools, nevertheless, appear as potentially relevant
for screening for frailty in a primary care setting. The
Tilburg Frailty Indicator is the most recent instru-
ment.* The statistical results are very sound. It has been
the subject of two studies implementing large samples.
The results for its psychometric properties compared
with the SPQ and the GFI are the best obtained among
all the instruments assessed. In addition to being vali-
dated against the CGA, it is also validated as a predictive
score for geriatric events linked to frailty after 1 year of
follow up. It broaches four of the five domains required
by the GAP. Its psychometric properties are the best
according to the scale of Terwee. It has been validated in
primary care. However, it is relatively long to administer
for a GP (14 min).

The SHARE-FI is very promising, which is why it was
selected here despite the absence of external validation
with a geriatric assessment.* The instrument was devel-
oped with the clear purpose of screening for frailty
among the elderly by GPs. It is based on a very large
study with a very considerable population of 31 115
subjects. It classifies subjects in three categories — non-
frail, pre-frail and frail. The frailty score is predictive of
mortality. It covers four of the five domains required by
the GAP. It takes the form of a web-based calculator
that is easy to use by GPs. However, there is a lack of
quality criteria and it was validated among subjects aged
50 years or more, and not specifically for subjects aged
over 75 years. It requires a dynamometer for strength of
grip, an instrument rarely available in a GP surgery. It
should be proposed as the basis for future study
assessed by GPs.

There were limitations of the present review. Some
relevant studies might not have been listed, despite
the work of the authors. Given that few studies
have been carried out in a GP’s office, studies with
heterogeneous inclusions (geriatric consultation,
social centres etc.) have been included. This makes the
findings less unclear. The lack of a gold standard and
the heterogeneous nature of the statistical methods
makes comparisons among the different instruments
difficult.

Conclusions

It is therefore difficult to show which tool is the best
today for screening for frailty in the elderly in primary
care settings. In view of these results, two instruments
are potentially suitable, the Tilburg Frailty Indicator®
and the SHARE-FL3** In addition, these instruments
require validation in larger studies in primary health
care settings and with more quality criteria.

There are still questions unanswered. In what
form should the measure be administered? A self-
administered questionnaire, a postal questionnaire or a
questionnaire administered by a physician, a nurse or
administrative staff? When should the screening proce-
dure be carried out? Yearly, according to the opinion
of the GP, after each hospitalization, or each time a
prescription is renewed? Who should undergo the
screening procedure? All patients of 65 years and over,
of 70 years, 75 years, 80 years, or again according to the
opinion of the GP? This suggests several important
lines of research.

Numerous questions are unanswered. For more than
20 years, the medical community has been attempting
to define frailty, and to find robust tools to define,
measure and screen for it. It might be interesting to
focus efforts on training and raising awareness among
GPs regarding the complexity of the elderly person, and
the different areas of risk that require attention and
consolidation (nutrition walking, social support etc.).
Chodosh et al. have shown that training in geriatrics
improves the abilities of GPs to recognise areas of frailty.
This should be proposed as basis for future study. The
improvement of systems of coordinated care for the
elderly is also a key element for GPs.
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