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Abstract

Objective: identification of older individuals at risk for health-related adverse outcomes (HRAO) is necessary for population-
based preventive interventions. Aim of this study was to improve a previously validated postal screening questionnaire for
frailty in non-disabled older subjects and to test its prognostic validity in a vast sample of older community-dwellers.
Methods: individuals aged 70+ underwent a mass postal screening. Physical frailty phenotype (PFP) was assessed in the
unselected subsample of the first responders. After a 1-year follow-up, HRAO were recorded in the whole sample, including
survival, access to Emergency Department, hospitalisation and Long-Term Care admission.
Results: the questionnaire was mailed to 17,273 subjects, whose response rate was 55%. Among the first 1,037 responders
without overt disability, the revised questionnaire was 75% sensitive and 69% specific for PFP (ROC 0.772). Non-disabled
subjects who screened positive had a higher risk of HRAO in comparison with those who screened negative and similar to
non-responders. Risk of adverse outcome was highest among disabled subjects.
Conclusions: a simple questionnaire delivered by mail has good accuracy in detecting PFP in non-disabled older subjects and
is able to predict HRAO.
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Introduction

Due to the ever-growing number of older subjects in modern
societies, early identification of subjects at risk of health-related
adverse events has become of paramount interest and has led
to different approaches to identify ‘frailty’, defined as a multi-
factorial condition with decreased functional reserve and
diminished resistance to stressors, causing vulnerability to
adverse outcomes and increased risk of death [1]. Frailty has
been conceptualised as an antecedent of disability, and frail
non-disabled subjects might be candidate for secondary pre-
vention to reduce the risk of disability onset [2]. The recent

review on ageing of the World Health Organization is focused
on the promotion of healthy ageing and identifies a phase of
‘declining functional capacity’, overlapping with frailty, which
should be addressed with capacity-enhancing interventions to
prevent the onset of ‘significant loss of capacity’ [3]. In this
perspective, screening programs of frail older adults might be
useful to identify ideal candidates for interventions aiming at
the prevention of health-related adverse outcomes that have
been proved to be useful in reducing the burden of functional
decline in this high-risk population [4]. This might also result
in reduced healthcare expenditures and would be particularly
important in the current era of resource constraints, which are
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posing serious threats to traditional healthcare approaches [5].
One of the most adopted paradigms for frailty identification is
physical frailty phenotype (PFP) proposed and initially vali-
dated by Linda Fried in the Cardiovascular Health Study [6].
This model has the advantage of defining frailty as an easily
detectable clinical syndrome resulting in increased risk of
adverse events including disability onset [7]. Yet to identify
the target condition, a clinical assessment of individuals is
needed, which, although simple, poses a significant burden
in a population-based screening perspective.

In 2009, the Italian Center for Prevention and Disease
Control (Centro per la Prevenzione e il Controllo delle Malattie)
funded a project, whose aims were to develop a simple, low-cost
strategy for intercepting frailty (INTER-FRAIL), based on postal
screening, and to suggest interventions to prevent or slow down
the progression from frailty to overt disability. The rationale and
methods of the INTER-FRAIL study, and the initial validation
of the postal questionnaire as a screening tool for PFP, based on
the model of the Sherbrook Postal Questionnaire [8], have been
published recently [9]. Yet not all the 10 items included in
the original version of the questionnaire actually showed the
expected association with the studied outcome [9]. Therefore in
the present study, we aimed at both reducing the number of
items and weighting them, to make self-administration easier
and to improve concurrent validity towards PFP in older sub-
jects without overt disability. Moreover, we assessed the ability
of the revised tool to predict adverse health-related outcomes,
including death, access to Emergency Department (ED), hospi-
talisation and admission to a Long-Term Care (LTC) program,
in a vast sample of community-dwelling older subjects.

Methods

Study population

The INTER-FRAIL study is a prospective cohort study of
all community-dwellers aged 70–84 living in the Fiorentina
Sud-Est and the Valdichiana Senese health districts of
Tuscany, whose population in the target age range is of
≏20,000 individuals. Between March 2011 and December
2012, all the potentially eligible residents were identified from
the census registry, with the only exclusion of known benefi-
ciaries of LTC services for disabled individuals.

The postal questionnaire

All subjects were mailed a questionnaire screening for PFP via
their Local Health Authority (LHA), as previously described
[9]. Participants who did not return the questionnaire after a
second shipping were considered as non-responders. The tool
included 11 yes/no questions designed for self-administration.
The first question (Are you usually able to dress and undress
yourself, without help from others?) was previously found to
be 81% sensitive and 94% specific in detecting disability in ac-
tivities of daily living (ADL) [9], defined as being dependent in
2+ Katz’s ADL [10]. The remaining 10 questions were used to
screen for frailty (Table 1). Missing answers in returned ques-
tionnaires were treated as ‘no’.

Frailty assessment (concurrent validity)

A first group of responders underwent in-home comprehen-
sive geriatric assessment (CGA), regardless of the question-
naire result, including the assessment of independence in
ADL, of lower extremity performance with Short Physical
Performance Battery (SPPB) [11] and of depressive symp-
toms with 15-item Geriatric Depression Scale [12]. In agree-
ment with standard criteria [6], the presence of PFP was
clinically diagnosed by the presence of 3+ of the following
five components: (i) unintentional weight loss of 5+ kg in
prior year (single-item question); (ii) poor muscle strength,
inferred from a score <3 upon 4 at the repeated chair stand-
ing test of the SPPB (time >13.7 s); (iii) reduced walking
speed, defined by a score <4 upon 4 at the 4-m walk test of
the SPPB (time >4.8 s); (iv) exhaustion in common chores,
identified by an answer of ‘No’ to the GDS item ‘Do you feel
full of energy?’; (v) and <30 min/day of physical activity of
moderate intensity (single item question).

Outcome assessment (predictive validity)

Death, first access to ED, first hospitalisation and admission
to LTC programs (home care, day care or nursing home)
over the first year after questionnaire shipping were recorded
by consulting Local Health Authority (LHA) administrative
databases.

A synopsis of the study is reported in Supplementary
data, Appendix 1, available in Age and Ageing online.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1. Questionnaire items independently associated with Fried Frailty Phenotype and relative weight in Frailty Postal Score

Item b± SE P Weighted scorea

Is your sight good enough to read newspaper headings, even with glasses? [No] 0.507 ± 0.219 0.021 1.5

Do you easily get exhausted in daily chores? [Yes] 1.047 ± 0.189 <0.001 3

Do you have problems with your memory? [Yes] 0.383 ± 0.149 0.01 1

Did you have any falls in last 6 months? [Yes] 0.574 ± 0.165 0.001 1.5

Do you have difficulty walking 400 m on a flat surface? [Yes] 1.301 ± 0.158 <0.001 3.5

Do you take 5+ drugs on a regular basis (daily or almost daily)? [Yes] 0.359 ± 0.156 0.021 1

Results of the logistic regression analysis (backward deletion). Items excluded from the model: ‘Do you live alone? Have you been admitted to hospital or ER in the

last 6 months? Have you lost 3+ kg of weight unintentionally in prior year? Can you easily rely on somebody’s help in case of need?’.
aCalculated as b/minimum b and rounded to 0.5.
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Ethics and economic support

Subjects gave written consent to study participation while
returning the questionnaire. LHA transmitted to the re-
searchers anonymised unique identifiers of all participants, to
trace their health-related outcome. The study was approved
by the institutional review board of Florence Health District
(0103787/10.11.2010). Data were processed according to
Italian regulation on privacy.

This study was supported by the Italian Ministry of Health,
Directorate General for Prevention, Center for Prevention and
Disease Control, Grant 73/2009.

Statistical analysis

To simplify the original questionnaire, a logistic regression
model with backward deletion of redundant variables was per-
formed, assessing independent association of each item with
PFP among non-disabled subjects. Items selected in the final
model were rescaled dividing each regression coefficient by
the lowest one and rounding the score obtained to the nearest
0.5. A summary score was then computed for the revised
questionnaire by addition of the six weighted subscores to
obtain the Frailty Postal Score (FPS). Sensitivity, specificity and
receiver operating characteristic (ROC) area under the curve
(AUC) of the FPS were evaluated against the presence of PFP,
to identify possible cut-offs. Estimates of the sample size
required were preliminary performed (Supplementary data,
Appendix 2, available inAge and Ageing online).

All subjects were then categorised into four groups as:
non-responders (NR, subjects who did not return the ques-
tionnaire), responders disabled (RD, according to the disability
screening item), responders positive (RP) and responders
negative (RN) according to FPS cut-off. Longitudinal com-
parison were performed with a Cox regression model adjusted
for age and gender for survival and with Competing Risk
Regression Models for first access to ED, first hospitalisation
and admission to LTC, taking into account the competing risk
of death. A first set of comparisons was performed between
responders and NR. A second set of comparison was per-
formed across the previously defined groups (RN, RP, RD
and NR).

Analyses were performed using the STATA 8.0 statistical
package. Data were summarised as mean [95% CI] for con-
tinuous variables. A P value of <0.05 was considered statis-
tically significant.

Results

A total of 17,273 questionnaires were mailed, and 9,515 were
returned (55% response rate). In comparison to responder
subjects, NR were significantly older (mean age 79.9 [79.8,
80.0] versus 79.2 [79.2, 79.3]) and more often female (58
versus 56%, P < 0.001). Follow-up time was 1 year after
questionnaire delivery.

Concurrent validity

To assess the concurrent validity of the questionnaire, all the
first 1,139 responders underwent CGA, regardless of the
score achieved. Of them, 102 were disabled in 2+ ADL
items at the CGA and were excluded from subsequent ana-
lysis, leaving a sample of 1,037 subjects without overt disabil-
ity, with 380 (37%) showing the PFP. In this sub-sample,
among single questionnaire items, poor sight, self-report of
exhaustion, memory problems, fall in the previous 6 months,
difficulty walking for 400 m and taking 5+ drugs were inde-
pendently associated with PFP, while not living alone, hospi-
talisation in prior year, unintentional weight loss in prior year
and person(s) available to provide help did not show a signifi-
cant association in the final model, and were excluded. Each
of the included items was assigned a relative weight (Table 1).
The FPS, resulting from the sum of single items, ranged
from 0 to 11.5, with higher score indicating higher likelihood
to show the PFP and an area under the ROC curve of 0.772.
The best cut-off score to achieve a good sensitivity with a
satisfactory sensitivity was 6.5, obtaining a 75% sensitivity
with a 69% specificity (Supplementary data, Appendix 3,
available in Age and Ageing online).

Predictive validity

In the subsequent analysis, we assessed the prognostic valid-
ity of the combined information regarding disability and
frailty according to the questionnaire results. RD were
defined according to ADL disability screening question [9]
and were 1,148. According to the identified cut-off, non-
disabled responder subjects (n = 8,367) with a FPS ≥6.5
were identified as RP (n= 2,384), while the remaining as RN
(n = 5,983). In Cox regression analysis, using RN as reference
group, hazard ratio for mortality was 2.7 for RP, 4.5 for NR
and 6.7 for RD (Table 2). Adjacent-group comparisons were
all highly significant (P< 0.001) (Figure 1a). In Competing
Risk Regression Model, access to ED was lowest among RN
and highest among RD; RP risk was intermediate between
RN and RD and NR risk was intermediate between RN and
RP (P < 0.001 for all comparisons) (Table 2, Figure 1b). In
the same model, hospitalisation and admission to LTC risks
were lowest among RN, highest among RD, and intermediate
and overlapping among RP and NR (P< 0.001 for all com-
parisons except RP versus NR, P > 0.05) (Table 2, Figure 1c
and d).

Discussion

In the present study, a simple postal questionnaire was able
to reliably intercept PFP among non-disabled older subjects.
Moreover, the combined information regarding frailty and
disability status yielded by the questionnaire was able to
predict the incidence of health-related adverse events, includ-
ing death, ED access, hospitalisation and LTC admission, in
a large sample of community-dwelling older adults.

471

Identification of frailty and prediction of poor outcomes through postal screening
D

o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/a
g
e
in

g
/a

rtic
le

/4
5
/4

/4
6
9
/1

6
7
9
6
4
9
 b

y
 U

.S
. D

e
p
a
rtm

e
n
t o

f J
u
s
tic

e
 u

s
e
r o

n
 1

7
 A

u
g
u
s
t 2

0
2
2

http://ageing.oxfordjournals.org/lookup/suppl/doi:10.1093/ageing/afw048/-/DC1
http://ageing.oxfordjournals.org/lookup/suppl/doi:10.1093/ageing/afw048/-/DC1
http://ageing.oxfordjournals.org/lookup/suppl/doi:10.1093/ageing/afw048/-/DC1
http://ageing.oxfordjournals.org/lookup/suppl/doi:10.1093/ageing/afw048/-/DC1


In the cross-sectional analysis, we could simplify the pre-
viously validated postal questionnaire [9], reducing the
number of items from 10 to 6 and obtaining a greater con-
current validity versus PFP, increasing AUC from 0.695 to
0.772, sensitivity from 71 to 75% and specificity from 58 to
69%. The improvement of specificity is consistent with the
previous observation that three of the excluded items, namely
‘not living alone’ (originally included in the Sherbrook ques-
tionnaire [8]), ‘hospitalisation in prior year’ and ‘persons avail-
able to provide help’, did not show the expected association
with PFP [9]. Therefore, for future studies, we advise to use

the present version of the questionnaire, which is shorter and
more predictive in comparison with the original one.

Few data are available so far correlating frailty screening
by self-administered questionnaires with PFP and none has
an optimal diagnostic performance [13]. In a selected sample
of 102 primary care older patients, PRISMA-7 questionnaire
showed a good concurrent validity (AUC 0.85) and Groningen
Frailty Indicator (GFI) showed a moderate concurrent validity
(AUC 0.64) with PFP [14]. Of notice, PRISMA-7 is a 7-item
case-finding tool designed to identify older adults with moder-
ate to severe disabilities [15] and, like GFI [16], actually includes
items evaluating ADL, differently from the present one.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2. Hazard ratio [95% CI] for single health-related adverse outcomes as resulting from adjacent group comparison of
questionnaire response

Hazard ratio [95% CI]

Mortality ED access Hospitalisation LTC admission

Responders negative (n= 5,983) Ref Ref Ref Ref

Responders positive (n= 2,384) 2.711 [1.938–3.791] 1.676 [1.531–1.835] 1.916 [1.647–2.229] 3.927 [2.609–5.911]

Non-responders (n= 7,758) 4.473 [3.449–5.801] 1.435 [1.339–1.539] 1.894 [1.686–2.127] 3.276 [2.296–4.676]

Responders disabled (n= 1,148) 6.743 [4.923–9.235] 2.169 [1.945–2.417] 3.360 [2.869–3.936] 10.014 [6.726–14.908]

Survival probability was computed with a Cox regression model adjusted for age and gender. Risk of first access to ED, first hospitalisation and admission to LTC was

calculated with Competing Risk Regression Models, taking into account the competing risk of death.

Figure 1. Adverse health-related outcomes by postal questionnaire status: results of multivariate analysis for survival (a), Emergency

Department access (b), hospitalisation (c) and Long-Term Care admission (d) by postal questionnaire status.
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Recently, the FIND questionnaire has been proposed, which
was found to identify adequately PFP without mobility disabil-
ity, with 95% sensitivity and 76% specificity in a pilot study of
45 older subjects [17].

Moreover, in the present study, we showed the predict-
ive validity of the revised postal questionnaire. The poor
outcome of RD subjects in the longitudinal analysis is con-
sistent with the well-known observation that disability is
associated with poor outcome in a geriatric population [18]
and extends the finding to a single-item assessment of this
condition by mail. The ability of the PFS to predict prog-
nosis is consistent with the ability of Sherbrook postal
questionnaire to predict significant functional decline [6],
ED access and hospitalisation [19, 20], and mortality risk
[20]. Similar data exist for few other frailty screening instru-
ments, such as GFI and Tilburg Frailty Indicator [20, 21].
In those studies, however, disabled subjects were included,
while in the present one PFS, coupled with the disability
screening item, was shown to predict prognosis in non-
disabled older subjects. The ability to detect at-risk non-
disabled older individuals is crucial, as they are the most
appropriate recipients of preventive interventions aimed at
reducing the risk of functional decline. The design of such
interventions is urgently needed, as a recent prevention
study targeting frail older subjects according to GFI was
not able to show any beneficial effect on disability progres-
sion [22]. This might be explained by the high level of dis-
ability of participants, which might have precluded the
efficacy of the preventive intervention, in agreement with
data demonstrating the preventing functional decline and
mortality is possible only among subjects without severe
health impairment [23].

Present data also show that NR subjects are similar to RP
in regard to adverse health-related outcomes. This is consist-
ent with the results of a disability case-finding study, which
has previously shown that non-responders to a postal ques-
tionnaire paradoxically show a greater disability in compari-
son with responder subjects [24]. In a previous study
conducted in the same area, we found that non-response to a
similar frailty questionnaire was associated with older age,
and this might partly explain the worse prognosis observed
[25]. Of notice, in the validation of Sherbrooke Postal
Questionnaire, a similar increase of functional decline risk
was observed among non-responder and positive screenees,
and non-response to questionnaire was included among
frailty criteria in the original case-finding algorithm [8].

In view of the last observation, an important limitation of
the present study is the high rate of non-response. Due to
the poor prognosis observed in this probably heterogeneous
population, future studies should clarify health and social
characteristics of this large sample. However, for screening
purposes, NR should be considered ‘at risk’ and be offered a
comprehensive assessment. To avoid this problem, the
present screening instrument might be tested for self-
administration in primary care, as easy and validated instru-
ments for frailty interception are needed in this setting [26].

We acknowledge that the operationalisation of PFP is
partly different from the original study [6], main differences
being the self-report of weight loss and the use of repeated
chair stand as a measure of muscle strength [27], with the ad-
vantage of not needing instrumental measures.

In conclusion, the present study shows in a large
population-based sample that a postal screening of non-
disabled frail older subjects is feasible and that the proposed
instrument has satisfactory concurrent and predictive validity.
Intervention studies are needed to show that a proactive pre-
ventive approach can prevent health-related adverse events in
this high-risk, yet relatively well-functioning population.

Key points

• Postal screening has satisfactory accuracy in detecting phys-
ical frailty in non-disabled older subjects.

• A simple postal questionnaire can predict health-related
adverse outcomes among older subjects.

• Identification of frail, yet non-disabled subjects is needed
to design effective prevention programs.

Supplementary data

Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.

Conflicts of interest

None declared.

Funding

This study was supported by the Italian Ministry of Health,
Directorate General for Prevention, Center for Prevention
and Disease Control, Grant 73/2009.

References

1. Rodríguez-Mañas L, Féart C, Mann G et al. Searching for an
operational definition of frailty: a Delphi method based con-
sensus statement: the frailty operative definition-consensus
conference project. J Gerontol A Biol Sci Med Sci 2013; 68:
62–7.

2. Abellan van Kan G, Rolland Y, Bergman H, Morley JE,
Kritchevsky SB, Vellas B. The I.A.N.ATask Force on frailty as-
sessment of older people in clinical practice. J Nutr Health
Aging 2008; 12: 29–37.

3. World Health Organization. World Report on Aging and
Health, 2015. http://apps.who.int/iris/bitstream/10665/186463/
1/9789240694811_eng.pdf ?ua=1 (3 December 2015, date last
accessed).

4. Daniels R, Metzelthin S, van Rossum E, de Witte L, van den
Heuvel W. Interventions to prevent disability in frail community-

473

Identification of frailty and prediction of poor outcomes through postal screening
D

o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/a
g
e
in

g
/a

rtic
le

/4
5
/4

/4
6
9
/1

6
7
9
6
4
9
 b

y
 U

.S
. D

e
p
a
rtm

e
n
t o

f J
u
s
tic

e
 u

s
e
r o

n
 1

7
 A

u
g
u
s
t 2

0
2
2

http://ageing.oxfordjournals.org/lookup/suppl/doi:10.1093/ageing/afw048/-/DC1
http://ageing.oxfordjournals.org/lookup/suppl/doi:10.1093/ageing/afw048/-/DC1
http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1


dwelling older persons: an overview. Eur J Ageing 2010; 7:
37–55.

5. Karanikolos M, Mladovsky P, Cylus J et al. Financial crisis, aus-
terity, and health in Europe. Lancet 2013; 381: 1323–31.

6. Fried LP, Tangen CM, Walston J et al. Frailty in older adults:
evidence for a phenotype. J Gerontol A Biol Sci Med Sci 2001;
56: M146–56.

7. Ferrucci L, Hesdorffer C, Bandinelli S, Simonsick EM. Frailty as
a nexus between the biology of aging, environmental conditions
and clinical geriatrics. Public Health Rev 2010; 32: 475–88.

8. Hébert R, Bravo G, Korner-Bitensky N et al. Predictive validity
of a postal questionnaire for screening community-dwelling
elderly individuals at risk of functional decline. Age Ageing
1996; 25: 159–67.

9. Di Bari M, Profili F, Bandinelli S et al. Screening for frailty in
older adults using a postal questionnaire: rationale, methods,
and instruments validation of the INTER-FRAIL study. J Am
Geriatr Soc 2014; 62: 1933–7.

10. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW.
Studies of illness in the aged. The index of ADL: a standar-
dized measure of biological and psychosocial function. JAMA
1963; 185: 914–9.

11. Guralnik JM, Simonsick EM, Ferrucci L et al. A short physical
performance battery assessing lower extremity function: associ-
ation with self-reported disability and prediction of mortality
and nursing home admission. J Gerontol 1994; 49: M85–94.

12. Yesavage JA, Brink TL, Rose TL et al. Development and valid-
ation of a geriatric depression screening scale: a preliminary
report. J Psychiatr Res 1983; 17: 37–49.

13. Clegg A, Rogers L, Young J. Diagnostic test accuracy of simple
instruments for identifying frailty in community-dwelling older
people: a systematic review. Age Ageing 2015; 44: 148–52.

14. Hoogendijk EO, van der Horst HE, Deeg DJ et al. The iden-
tification of frail older adults in primary care: comparing the
accuracy of five simple instruments. Age Ageing 2013; 42:
262–5.

15. Raîche M, Hébert R, Dubois MF. PRISMA-7: a case-finding
tool to identify older adults with moderate to severe disabilities.
Arch Gerontol Geriatr 2008; 47: 9–18.

16. Schuurmans H, Steverink N, Lindenberg S et al. Old or frail:
What tells us more? J Gerontol A Biol Sci Med Sci 2004; 59A:
M962–5.

17. Cesari M, Demougeot L, Boccalon H et al. A self-reported
screening tool for detecting community-dwelling older persons
with frailty syndrome in the absence of mobility disability: the
FiND questionnaire. PLoS One 2014; 9: e101745.

18. Marengoni A, von Strauss E, Rizzuto D, Winblad B, Fratiglioni L.
The impact of chronic multimorbidity and disability on functional
decline and survival in elderly persons. A community-based,
longitudinal study. J Intern Med 2009; 265: 288–95.

19. Walker L, Jamrozik K, Wingfield D. The Sherbrooke
Questionnaire predicts use of emergency services. Age Ageing
2005; 34: 233–7.

20. Daniels R, van Rossum E, Beurskens A, van den Heuvel W, de
Witte L. The predictive validity of three self-report screening
instruments for identifying frail older people in the commu-
nity. BMC Public Health 2012; 12: 69–75.

21. Gobbens RJ, van Assen MA, Luijkx KG, Wijnen-Sponselee
MTSchols JM. The Tilburg Frailty Indicator: psychometric
properties. J Am Med Dir Assoc 2010; 11: 344–55.

22. Metzelthin SF, van Rossum E, de Witte LP et al. Effectiveness
of interdisciplinary primary care approach to reduce disability
in community dwelling frail older people: cluster randomised
controlled trial. BMJ 2013; 347: f5264.

23. Stuck AE, Egger M, Hammer A, Minder CE, Beck JC. Home
visits to prevent nursing home admission and functional
decline in elderly people: systematic review and meta-regres-
sion analysis. JAMA 2002; 287: 1022–8.

24. Bowns I, Challis D, Tong MS. Case finding in elderly people:
validation of a postal questionnaire. Br J Gen Pract 1991; 41:
100–4.

25. Razzanelli M, Profili F, Mossello E et al. A screening and com-
prehensive assessment program aimed at secondary prevention
of disability in community-dwelling frail older subjects: a pilot
study. Epidemiol Prev 2013; 37: 271–8.

26. Pialoux T, Goyard J, Lesourd B. Screening tools for frailty in
primary health care: a systematic review. Geriatr Gerontol Int
2012; 12: 189–97.

27. Huisingh-Scheetz M, Kocherginsky M, Schumm PL et al.
Geriatric syndromes and functional status in NSHAP: ration-
ale, measurement, and preliminary findings. J Gerontol B
Psychol Sci Soc Sci 2014; 69(Suppl. 2): S177–90.

Received 22 May 2015; accepted in revised form 11 January

2016

474

E. Mossello et al.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/a
g
e
in

g
/a

rtic
le

/4
5
/4

/4
6
9
/1

6
7
9
6
4
9
 b

y
 U

.S
. D

e
p
a
rtm

e
n
t o

f J
u
s
tic

e
 u

s
e
r o

n
 1

7
 A

u
g
u
s
t 2

0
2
2


