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Screening for frailty in older
adults using a self-reported
instrument

Rastreamento de fragilidade em
idosos por instrumento autorreferido

ABSTRACT

OBJECTIVE: To validate a screening instrument using self-reported
assessment of frailty syndrome in older adults.

METHODS: This cross-sectional study used data from the Saiide, Bem-estar
e Envelhecimento study conducted in Sao Paulo, SP, Southeastern Brazil. The
sample consisted 0f 433 older adult individuals (> 75 years) assessed in 2009.
The self-reported instrument can be applied to older adults or their proxy
respondents and consists of dichotomous questions directly related to each
component of the frailty phenotype, which is considered the gold standard
model: unintentional weight loss, fatigue, low physical activity, decreased
physical strength, and decreased walking speed. The same classification
proposed in the phenotype was utilized: not frail (no component identified);
pre-frail (presence of one or two components), and frail (presence of three
or more components). Because this is a screening instrument, “process of
frailty” was included as a category (pre-frail and frail). Cronbach’s o was
used in psychometric analysis to evaluate the reliability and validity of the
criterion, the sensitivity, the specificity, as well as positive and negative
predictive values. Factor analysis was used to assess the suitability of the
proposed number of components.

RESULTS: Decreased walking speed and decreased physical strength showed
good internal consistency (oo = 0.77 and 0.72, respectively); however,
low physical activity was less satisfactory (a = 0.63). The sensitivity and
specificity for identifying pre-frail individuals were 89.7% and 24.3%,
respectively, while those for identifying frail individuals were 63.2% and
71.6%, respectively. In addition, 89.7% of the individuals from both the
evaluations were identified in the “process of frailty” category.

CONCLUSIONS: The self-reported assessment of frailty can identify
the syndrome among older adults and can be used as a screening tool. Its
advantages include simplicity, rapidity, low cost, and ability to be used by
different professionals.

DESCRIPTORS: Aged. Frail Elderly. Physical Fitness. Motor Activity.
Diagnostic Self Evaluation. Questionnaires, utilization. Validation Studies.
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RESUMO

OBJETIVO: Validar instrumento de rastreamento por avaliacdo autorreferida
da sindrome de fragilidade entre idosos.

METODOS: Estudo transversal com dados do estudo Saude, Bem-estar e
Envelhecimento, realizado em Sao Paulo, SP. A amostra probabilistica foi
constituida por 433 idosos (idade > 75 anos) avaliados em 2009. O instrumento
autorreferido utilizado pode ser aplicado a idosos ou proxi-informantes e
foi composto por questdes dicotdmicas relacionadas diretamente a cada
componente do fenotipo de fragilidade considerado padrao-ouro: perda de peso
ndo intencional, fadiga, baixa atividade fisica, redugao de forca e de velocidade
de marcha. Manteve-se a classificacdo proposta no fendtipo: nao fragil (nenhum
componente identificado); pré-fragil (presenga de um ou dois componentes)
e fragil (presenga de trés ou mais componentes). Por tratar-se de instrumento
de rastreamento, incluiu-se a categoria processo de fragilizagdo (pré-fragil e
fragil). Utilizou-se o coeficiente o de Cronbach na andlise psicométrica para
avaliar confiabilidade e validade de critério, sensibilidade, especificidade e
valores preditivos positivo e negativo. Para verificar a adequagdo do numero
de componentes propostos, utilizou-se a analise fatorial.

RESULTADOS: Os componentes “redugdo de velocidade de caminhada” e
“redugdo de for¢a” apresentaram boa consisténcia interna (o= 0,77 e = 0,72,
respectivamente) e a “baixa atividade fisica” (o = 0,63) foi um pouco menos
satisfatoria. A sensibilidade e a especificidade para identificag@o dos pré-frageis
foram de 89,7% e 24,3% e dos frageis, 63,2% e 71,6%, respectivamente. A
categoria “processo de fragilizagdo” identificou, igualmente, 89,7% das pessoas
em ambas as avaliagdes.

CONCLUSOES: O instrumento de avaliagdo de fragilidade autorreferida é
capaz de identificar a sindrome entre as pessoas idosas, podendo ser utilizado
como instrumento de rastreamento, tendo como vantagens ser simples, rapido,
de baixo custo e aplicavel por diferentes profissionais.

DESCRITORES: Idoso. Idoso Fragilizado. Aptidao Fisica. Atividade Motora.
Autoavaliacido Diagnéstica. Questionarios, utilizacdo. Estudos de Validacao.

INTRODUCTION

Frailty is a clinical syndrome with a significant impact
on the lives of older adults, their families, and their
social environment because it is a predictor of distinct
adverse health outcomes'® and is associated with
increased demand for social and health care services,
significantly raising the costs of assistance.?

Frailty is also a dynamic condition that can improve
or worsen over time. Among the various definitions
of frailty, two are more common: one is related to the
accumulation of deficits, adding up the clinical condi-
tions and diagnosed dysfunctions that compose the
Frailty Index,?* while the other is the frailty phenotype
proposed by Fried et al.!!

Fried et al'! characterized frailty as decreased phys-
iological reserves and increased vulnerability of

individuals, impairing their homeostatic adaptation
capacity because of internal and continuous processes
expressed as a phenotype composed of five measur-
able components: unintentional weight loss, fatigue,
decreased physical strength, decreased walking speed,
and low physical activity.

The frailty phenotype has been investigated in different
regions of the world; its prevalence varies between
5.0% and 20.0%, and its annual incidence is 7.0%.%
According to Fried et al,'® the syndrome may be revers-
ible or may be delayed if diagnosed early.'"!*

The measurement of four of the five components of the
syndrome requires specialized equipment and training,
making diagnosis in primary health care more difficult.
Issues involving individuals’ self-perception about their
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health condition were validated in different contexts and
have been widely used in assessing health, particularly
as screening tools, because of their practicality, range,
speed, and low cost.!>16.20:21

Self-perception of frailty by the individuals themselves
allows expanded screening for the syndrome and serves
as an important tool in early diagnosis.

The present study aimed to validate a screening instru-
ment for self-reported assessment of frailty syndrome
among older adults.

METHODS

This cross-sectional study used a database from the
Saude, Bem-estar e Envelhecimento (SABE — Health,
Welfare, and Aging) study initiated in 2000 as a multi-
center survey in seven urban centers in Latin America
and the Caribbean.'® In the city of Sao Paulo, SP,
Southeastern Brazil, 2,143 older adults (cohort A )
of both sexes were selected by random sampling and
interviewed in their homes.?* In 2006, 1,115 older adults
from the first cohort (cohort A ) were located and
re-evaluated, and the assessment of the frailty pheno-
type was introduced.!” The data were weighted to be
representative of the population. The weights resulting
from the sample design were added according to the
strata represented (age and sex).

In 2008, on the basis of the distribution of the syndrome
in the population in 2006, a subproject aimed at identi-
fying the determining factors of frailty among longer-
lived adults (> 75 years) was developed by moni-
toring every six months for two years consecutively
(2008 and 2009) using telephone and home evaluations.
The final sample consisted 0f433 older adults who were
re-interviewed in 2009, when frailty syndrome was
assessed using the components proposed by Fried et al"!
(considered the gold standard) at the same time when
the questionnaire used for self-assessment was imple-
mented for validation.

The frailty phenotype!' was obtained using the
following measurable components:

* Unintentional weight loss: This was calculated on
the basis of the difference in weight of older adults
in 2008 and 2009 measured during home evalua-
tions. Older adults who reported a weight loss of
>3 kg in 2009 received a positive score for frailty;

* Handgrip strength: This was obtained using a Takei
Kiki Kogyio dynamometer (model TK 1201) and
evaluated with the patient in a sitting position.
Participants were asked to exert as much force as
possible using their dominant arm twice in succes-
sion. Only the higher strength value was conside-
red, and this was adjusted for the body mass index

(in quartiles) and stratified by sex. For each quartile,
the handgrip strength was divided into quintiles, and
the cutoff value for decreased strength was consi-
dered the lowest quintile obtained (20.0% weaker);

* Fatigue: Two questions from the Center for
Epidemiological Studies-Depression (CES-D) pro-
posed by Fried et al'! were used and subsequently
validated for Brazilian older adults by Batistoni et al.*
Participants who answered at least one question with
“sometimes” or “most of the time” were included in
this category and received a positive score for frailty;

* Decreased walking speed: This was obtained using
the walking speed test on the basis of the Short
Physical Performance Battery Assessing Lower
Extremity Function.! The results were adjusted
for average height and sex and stratified into quin-
tiles. Older adults placed in the highest quintile in
each stratum (20.0% slower) received a positive
score for frailty;

* Low physical activity: This was assessed using
the International Physical Activity Questionnaire
(IPAQ) validated for the Portuguese language.>*
The total amount of energy spent on activities for
a week was calculated, stratified by sex, and divi-
ded into quintiles. Older adults placed in the lowest
quintile (20.0% less active) received a positive
score for frailty.

The classification of frailty for both the instruments
followed the proposal of Fried et al,'" in which frail
individuals were those who received positive scores
for three or more components, pre-frail individuals
were those who received positive scores for one or
two components, and non-frail individuals were those
who did not present any of the components described.

The self-reported instrument (Table 1) considered the
perception of older adults or their proxy informants
with respect to the components of frailty syndrome. The
answers to each component were compared with the
results obtained using the Fried et al model' to assess
agreement. Subsequently, a new classification called
“frailty process” was created; this included all the older
adults classified as pre-frail and frail for detecting the
magnitude of the syndrome in this population.

Cronbach’s o was used to analyze the internal
consistency of the questions in the proposed instru-
ment; values between 0.70 and 0.90 indicated good
internal consistency, values < 0.70 indicated weak
internal consistency, and values > 0.90 indicated
very good internal consistency (possibly caused by
item redundancy).?

Factor analysis was used to verify the possibility of
decreasing the number of components in the proposed
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Table 1. Self-reported assessment of components of frailty syndrome among older adults. Sao Paulo, SP, Southeastern Brazil, 2009.

Frailty

Questions and answers

Weight loss
(In this component, older adults who
reported a loss of > 3 kg received a po-
sitive score)

Decreased strength

Decreased walking speed

Low physical activity

Self-reported fatigue

(Older adults who responded “some-
times” or “most of the time” to at least
one of these questions received a posi-
tive score)

In the last 12 months, did you lose weight without going on any diet?
If yes, how many kilograms did you lose?
Between 1 kg and 3 kg
More than 3 kg
No

In the last 12 months, do you feel weaker or think your strength has decreased?
Yes
No

Do you think that you are walking more slowly than you did 12 months ago?
Yes
No

Do you think that you are currently performing less physical activity than you
did 12 months ago?

Yes

No

In the past week, how often did you feel that you could not perform daily activi-
ties (you started something but could not finish)?

Never or rarely (less than 1 day)

A few times (1 - 2 days)

Sometimes (3 - 4 days)

Most of the time

In the past week, how often did the performance of your routine activities require
a major effort?
Never or rarely (less than 1 day)

A few times (1 - 2 days)
Sometimes (3 - 4 days)

Most of the time

instrument, provided that its accuracy (ability to iden-
tify the syndrome) was maintained. Factor analysis
examined the correlations between the proposed items
and verified whether the number of items could be
decreased to a single dimension or variable (desig-
nated factor) to which all the variables of the series
were related, thereby assuming a one-dimensional char-
acter.'” The components of the proposed instrument and
the phenotype of Fried et al'' were submitted to prin-
cipal component analysis using the Tetrachoric corre-
lation matrix to identify the patterns of joint variation
of the items and the variance individually explained
by these factors. Orthogonal rotation was performed
according to the varimax method’ so that the resulting
factors would be as independent as possible. Items
with values > 0.32 were considered to have high factor
loading and those with values < 0.32 were automati-
cally excluded from analysis.

To validate the proposed instrument, the criterion that
indicated the effectiveness of the model in predicting
individual performance in specific activities was used.
In the present study, we used the concurrent criterion
validity, which was obtained by the simultaneous appli-
cation of two equivalent instruments: the phenotype
model of Fried et al'! as the gold standard (obtained
with objective measurements adapted from the SABE
study) and the self-reported questionnaire. Measures of
sensitivity, specificity, positive predictive value (PPV),

negative predictive value (NPV), and area under the
receiver operator characteristic (ROC) curve were
used to assess the ability of the proposed instrument
to correctly classify subjects when compared with the
gold standard method.

The research was approved by the Research Ethics
Committee of the Escola de Enfermagem of the
Universidade de Sao Paulo (registered under 741/2008
dated 6/4/2008).

RESULTS

In 63.1% of the interviews, older adults were the only
respondents, and in 36.9% of the cases (n = 52), the
participation of proxy respondents was required either
partially (auxiliary respondent) or completely (substi-
tute respondent) because the older adults presented
cognitive decline and/or functional and physical limi-
tations that prevented them from answering the ques-
tions. We attempted to verify the equivalence between
the responses of older adults and those of the proxy
respondents using analysis of sensitivity and speci-
ficity between the objective and subjective assess-
ments of frailty.

Comparison of the responses from the older adults
and proxy informants indicated greater sensitivity for
both pre-frailty (93.0%) and frailty (75.6%) among
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the proxy informants when compared with the self-
reported assessments. However, the responses from the
older adults showed a higher specificity (72.9%). With
regard to concordance, analysis of the ROC curve indi-
cated that both assessments (proxy and self-reported)
correctly classified the evaluated subjects (61.1% and
64.6%, respectively). This was considered to be an
indicator of equivalence between the results, permitting
the inclusion of proxy respondents in the final sample.

The study population was predominantly women
(65.4%) and individuals living with other people
(79.2%). The mean age was 85.7 years (SD=5.1), and
the mean level of education was < 3 years (59.6%). With
regard to health conditions, 63.5% reported the presence
of two or more diseases, 65.8% reported difficulty in at
least one activity of daily living, 43.3% required a care-
giver, 26.1% had cognitive decline, and 18.5% experi-
enced depressive symptoms. In the evaluation of frailty
syndrome using the phenotype model of Fried et al,"!
the study group included 17.1% non-frail individuals,
45.9% pre-frail individuals, and 37.0% frail individuals,
with the latter two groups accounting for 82.9% of the
older adults in the frailty process (Table 2).

Analysis of internal consistency indicated that
decreased walking speed and handgrip strength had
Cronbach’s o values of 0.77 and 0.72, respectively,
indicating good internal consistency. In addition, the
Cronbach’s a value for low physical activity was a
little less satisfactory (0.63) whereas the o values for
self-reported fatigue and weight loss were unsatisfac-
tory (0.37 and 0.31, respectively). In view of these
results, we aimed to verify the possibility of decreasing
the number of components in the self-reported assess-
ment of frailty using factor analysis, provided that the
patients could successfully diagnose the syndrome.

Factor analysis of the components of the model
proposed by Fried et al'! was performed to initially
verify its performance and then compare this model
with the proposed instrument for assessing the possi-
bility of decreasing the number of components. This
analysis indicated a regular correlation between
decreased walking speed and decreased handgrip
strength (r = 0.637), weight loss (r = 0.570), and
reported fatigue (r = 0.424). Low physical activity
showed a low correlation with weight loss (r = 0.253)
and decreased handgrip strength (r=0.329). Decreased
handgrip strength showed a good correlation with
weight loss (r = 0.545). Decreased walking speed was
the component with the highest factor loading (FL)
(FL = 0.854), i.e., its contribution to the composition
of the syndrome using this evaluation was 85.4%. The
components that followed were decreased handgrip
strength (FL=0.796), weight loss (FL = 0.746), fatigue
(FL = 0.696), and low physical activity (FL = 0.639).
Figure 1 shows the presence of a single factor with a

Table 2. Number and percentage of older adult individuals
according to demographic characteristics and health
conditions. Sao Paulo, SP, Southeastern Brazil, 2009.

Variable n %
Sex
Male 150 34.6
Female 283 65.4
Age (mean + SD) 85.7 (5.1)
Education
Illiterate 111 25.6
1 to 3 years 147 34.0
4 to 7 years 151 349
> 8 years 24 5.5
Live alone
No 343 79.2
Yes 90 20.8
Proxy respondent
No 273 63.1
Yes 160 36.9
Disease
None 68 15.7
1 90 20.8
>2 275 63.5
Depression?
No 353 81.5
Yes 80 18.5
Cognitive decline®
No 320 73.9
Yes 113 26.1

Difficulty in one or more BADL®
No 228 52.7
Yes 205 47.3
Difficulty in one or more IADL¢
No 148 34.2
Yes 285 65.8
Frailty (Model proposed by Fried et al'?)

Not-fragile 74 17.1
Pre-fragile 199 45.9
Fragile 160 37.0
Total 433 100

2Depression: Score > 5 points in the geriatric depression
scale was considered positive.

b Cognitive decline: Mini Mental State Examination (MMSE)
<18 points.

© BADL: basic activities of daily living (eating, dressing,
toileting, bathing, moving from bed to chair, and walking
across a room).

41ADL: instrumental activities of daily living (taking
medications, using the phone, shopping, managing own
finances, and using means of transportation).
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higher eigenvalue (2.81), which distinguishes it from and PPV (69.1%). Decreased walking speed and hand-
four other possible factors, accounting for 56.3% of grip strength had higher sensitivity (79.0% and 77.7%,
the total possible variance. This indicates a correlation respectively), while weight loss had higher specificity
between components (items), suggesting that the model (80.1%) and a good NPV (72.9%) (Table 3).
proposed by Fried et al'! represented a one-dimensional

framework, in which each component contributed in Among older adults classified as frail in the objective
a particular manner to the results, each with its own assessment, 74.4% were also classified as frail in the
specific weight and therefore unable to be excluded. self-reported assessment. Among those classified as pre-

frail in the objective assessment, 54.3% were classified
Subsequently, analysis was conducted using the compo- as frail in the self-reported assessment. The sensitivity
nents of the proposed instrument for assessing the main- and Speciﬁcity of the proposed instrument were 89.7%

tenance of this property. Low physical activ‘ity showed and 24.3%, respectively, among the pre-frail group, and
a good correlation with decr&?ased handgrip strength 63.2% and 71.6%, respectively, among the frail group,
(r = 0.750), decreased walking speed (r = 0.668), indicating the perception of older adult subjects even in

and fatigue (r = 0.564). Decreased handgrip strength the early stages of the frailty process (Figure 2).
showed a good correlation with decreased walking speed

(r=10.655) and fatigue (r = 0.638), whereas weight loss Considering the need for early identification of indi-

showed a low correlation with the other items evaluated. viduals who are most vulnerable to frailty, we used the
Similar to the model of Fried et al," the proposed instru- “frailty process” (pre-frail and frail individuals) in both
ment was composed of a single factor that included all the models. It was observed that 89.7% of the older
components and accounted for 60.5% of the total vari- adults were classified in this category in both assess-
ance with an eigenvalue of 3.02, which was higher than ments, with only 10.3% false negatives. In the preci-
the gold standard and thereby yielded a very good explan- sion measurements, the frailty process showed PPV
atory power for the evaluated phenomenon. of 85.2% and area under the ROC curve of 72.0%,

indicating that the proposed instrument classified
> 70.0% of the older adults in a correct, rapid, and
simple manner.

The component that most contributed to self-reported
assessment of frailty was handgrip strength, with
the highest factor loading (FL = 0.892), followed
by low physical activity (FL = 0.864), decreased
walking speed (FL =0.827), and fatigue (FL=0.783). DISCUSSION
Although weight loss presented lower factor loading
(FL=10.428), its permanence in the composition of the
framework was necessary.

The instrument proposed for self-reported assessment of
frailty showed satisfactory levels of reliability and sensi-
tivity. Two of the five components showed good internal

The obtaining of the instrument containing five consistency (handgrip strength and walking speed), one
self-reported components was followed by concurrent was less satisfactory (low physical activity), and the
validation, which indicated that low physical activity remaining two (weight loss and fatigue), despite low
showed good sensitivity (71.2%), specificity (50.3%), coefficients, were fundamental for the one-dimensional
Objective assessment of frailty Self-reported assessment of frailty
3 3
.2 v 2]
%] 8]
> =3
= =
> >
c c
] ]
[sTe] oo
[ w1
0] 0
1 2 3 4 5 1 2 3 4 5
Possible number of factors Possible number of factors

Figure 1. Eigenvalues of the objective and self-reported assessment of frailty components among older adults. Sao Paulo, SP,
Southeastern Brazil, 2009.
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Table 3. Distribution of the precision measurements from comparing the components of objective and self-reported assessment
of frailty components among older adults. Sao Paulo, SP, Southeastern Brazil, 2009.

Sensibility Specificity PPV NPV
Components of assessing frailty syndrome
% %o %o %
Decreased walking speed 79.0 31.4 56.4 57.1
Decreased handgrip strength 77.7 34.9 44.7  69.8
Low physical activity 71.2 50.3 69.1  52.8
Unintentional weight loss 19.7 80.1 26.7 729

PPV: positive predictive value; NPV: negative predictive value
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Figure 2. Distribution of the percentage of older adult individuals according to objective and self-reported assessment of frailty.

Sao Paulo, SP, Southeastern Brazil, 2009.

frailty framework obtained in factor analysis because
these components presented high factor loading and
good correlation with each other and therefore could
not be removed from the instrument (Figure 1).

Although frailty syndrome involves a triad (neuroen-
docrine dysregulation, neuromuscular changes, and
immune dysfunction), it includes a one-dimensional
framework according to the phenotype model proposed
by Fried et al.!! This characteristic, essential in Fried’s
model, was maintained in the proposed instrument.

The unintentional weight loss seems to be due to energy
dysregulation generated by neuroendocrine and muscu-
loskeletal disorders, malnutrition, inflammation, cata-
bolic diseases, and decreased muscle mass.'>?” Older
adult individuals tend to associate weight loss without
a specific cause with poor health conditions; there-
fore, they do not tend to admit its occurrence. Several
studies have shown that weight is underestimated in

both younger®'s and older populations.?**' Xue et al*’
investigated the initial manifestations and develop-
ment of the frailty phenotype to assess the risk of its
components and to understand its natural history and
observed that weight loss was the least frequent compo-
nent among older adults.

Low physical activity, decreased walking speed, and
decreased handgrip strength presented higher sensi-
tivity and PPV and were more easily diagnosed because
they significantly interfered with the performance of
activities of daily living. The one-dimensionality of the
framework may explain the higher prevalence of these
components when compared with the result obtained
using the phenotype model. This becomes even more
important when functional dependency is present.!02

Considering the one-dimensionality of the framework
and the subjectivity of the responses, we included a
variable designated “frailty process”. For a screening



instrument, the identification of groups vulnerable
to the syndrome is more important than accuracy.
Therefore, the identification of older adults in the
process of becoming frail (pre-frail and frail groups)
in a given territory would allow health care strategies
targeting this group to be reorganized and would also
provide a more accurate assessment and diagnosis of
the syndrome and possible associated factors. This
would allow the establishment of targeted, efficient,
and accurate treatment strategies.

Compared with the phenotype model of Fried et al,"
the proposed instrument categorized 89.7% of the
older adults with an acceptable error rate, particularly
false negatives (10.3%). Older adults classified as false
negatives were those considered frail using the pheno-
type model and non-frail in the self-reported assess-
ment. This classification was low in comparison with
another study using self-reported questions.'* Older
adults identified as false negatives responded to the
interviews personally, were longer-lived, lived alone,
and had better health (i.e., fewer functional limitations),
better self-reported health, and fewer depressive symp-
toms. Considering this profile, it can be inferred that
older adults themselves did not feel the progression of
the syndrome because their health condition was better.

Another characteristic of the proposed instrument
was the possibility of including the data provided
by proxy respondents, thereby expanding the evalu-
ation spectrum, particularly for more disabled indi-
viduals. Typically, one of the limitations of subjective
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