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Clinical-functional vulnerability index and the dimensions of 
functionality in the elderly person*

Índice de vulnerabilidade clínico-funcional e as dimensões da funcionalidade em idosos

Fabiana Ferraz Queiroga Freitas1, Sônia Maria Soares2

Objective: to analyze the association between the Clinical-Functional Vulnerability Index-20 and the dimensions 
of the functionality of the elderly person. Methods: cross-sectional study with 307 participants. The Clinical-
Functional Vulnerability Index-20, Mental State Mini-Exam, Abbreviated Geriatric Depression, Timed Up and 
Go, Hearing Test and Whisper were used. Data were analyzed using descriptive statistics and 5% significance. 
Results: prevalence of fragility was 16.6% and fragility at risk was 43.0%, with higher proportions for the 
cognitive deficit, the risk for depression, high risk of falls, visual and auditory dysfunction. There was a significant 
association between fragility and mental status, depression, functional mobility (p<0.001), Snellen Signal Test 
(right eye p=0.015, left eye p=0.025) and Whisper Test (right and left ear p˂0.001). Conclusion: the early 
detection of fragility and its association with the dimensions of functionality are essential to care interventions, 
guaranteeing the autonomy and independence of the elderly person.
Descriptors: Aging; Frail Elderly; Primary Health Care.

Objetivo: analisar a associação entre o Índice de Vulnerabilidade Clínico-Funcional-20 e as dimensões da 
funcionalidade de idosos. Métodos: estudo transversal, com 307 idosos. Utilizou-se o Índice de Vulnerabilidade 
Clínico-Funcional-20, Mini Exame do Estado Mental, Depressão Geriátrica Abreviada, Timed Up and Go, Teste de 
audição e Sussurro. Os dados foram analisados com recurso à estatística descritiva e significância 5%. Resultados: 
a prevalência de fragilidade correspondeu a 16,6% e em risco de fragilização 43,0%, com maiores proporções 
para deficit cognitivo, risco para depressão, alto risco de quedas, disfunção visual e auditiva. Houve associação 
significativa entre fragilidade e estado mental, depressão, mobilidade funcional (p<0,001), Teste de Sinais de 
Snellen (olho direito p=0,015; esquerdo p=0,025) e Teste do Sussurro (ouvido direito e esquerdo p˂0,001). 
Conclusão: o rastreamento precoce da fragilidade e sua associação com as dimensões da funcionalidade são 
essenciais para propor intervenções de cuidado capazes de garantir autonomia e independência dos idosos.
Descritores: Envelhecimento; Idoso Fragilizado; Atenção Primária à Saúde.

*Extracted from the thesis “Fatores associados à fragilidade em idosos no contexto da atenção primária”, Universidade Federal de Minas 
Gerais, 2018. 
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Introduction

Aging that is inherent to every human being, is 
a phenomenon of global magnitude, which may be as-
sociated with clinical changes that cause or not limita-
tion, characterizing the normal process of the human 
body influenced by gender, social class, culture, and 
lifestyle.

This phenomenon can increase the number of 
chronic diseases and functional dependencies, raising 
costs for the demand and use of health care services. 
However, the aging process should not be understood 
as a synonymous of dependence or disability, but ra-
ther with clinical-functional vulnerability, that is, gre-
ater susceptibility to functional decline(1).

This decline includes organic changes that may 
compromise the main dimensions of functionality, 
resulting in locomotor deficits, mood, cognition and 
communication dysfunctions, directly affecting the 
autonomy and independence of the elderly person to 
perform basic and instrumental activities of daily li-
ving and their quality of life(2).

Thus, it is relevant to analyze aspects of the 
aging process, such as fragility, which is multidimen-
sional and responsible for the reduction of homeos-
tatic reserve and/or adaptability to biopsychosocial 
changes, increasing susceptibility to functional decli-
ne(1). Regarding the definition, the fragility is a concept 
without consensus, having different tools and forms of 
evaluation able to understand its multidimensionality 
and propose actions for the care in the short term, va-
luing the health conditions.

The concept of fragility adopted in this study 
represents the vulnerability of the elderly person to 
adverse outcomes, such as functional dependence, 
risk of institutionalization, hospitalization or dea-
th, ranging from biological, physical, cognitive and 
psychic determinants, as well as gender, school level, 
marital status, family organization, and social partici-
pation. Therefore, early detection and intervention to 
recover or delay functional decline enable care to be 
adequately offered, based on clinical-functional and 

socio-family health conditions(1-3).
Through the Clinical-Functional Vulnerability 

Index-20 (IVCF-20), it is possible to evaluate the bio-
logical, physical, cognitive and psychic determinants 
that contribute to functional decline in the elderly po-
pulation, offering subsidies for the multi-professional 
team to establish intervention strategies that promote 
a more active and healthy aging in integration with the 
entire Health Care Network(3).

The IVCF-20 represents the functional decline 
from the classification into three groups: robust el-
derly person, an elderly person with fragility risk and 
fragile elderly person. The robust elderly population 
does not have a functional decline, managing their 
life with independence and autonomy. In the elderly 
person with fragility risk, the functional decline is im-
minent, and they are able to manage their life inde-
pendently and autonomously, even though they have 
a high risk of functional dependence. In the fragile 
elderly person, the functional decline is established, 
with single or multiple incapacities for them to mana-
ge their life(1-3).

Faced with functional decline, and analyzing 
associations with functional dimensions, it is possi-
ble to indicate ways of dealing with an association of 
the autonomy and independence of the elderly person 
with the aging process, seeking more assertive care 
actions, contributing to the autonomous practice of 
gerontological nursing in the context of the Health 
Care Network, with social and quality visibility.

This study aims to analyze the association be-
tween the Clinical-Functional Vulnerability Index-20 
and the dimensions of the functionality of the elderly 
person.

Methods

This is a cross-sectional study carried out in the 
city of Pombal, Paraíba, at the level of primary health 
care, in the twelve Basic Health Units of the rural and 
urban territorial extension of the city.

With the intention of making inferences betwe-
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en studies developed in international and national 
scenarios, as well as the incidence of chronic non-
-communicable diseases increasing with age(4), the 
study population consisted of 2,972 elderly people 
enrolled in the Basic Health Units, and 65 years old or 
over. For the sample size calculation, the prevalence of 
fragility and risk of fragility was 65.8%, based on the 
analysis of the prevalence averages of national studies 
and the Ministry of Health. Then, the operationaliza-
tion of the calculation resulted in one (n) equivalent to 
307 elderly people, with a 95% confidence level and a 
sample error of 5%(5-6).

The elderly people were distributed propor-
tionally in the 12 Basic Health Units and randomly 
selected based on the relationship coming from the 
medical records of each Unit. The following inclusion 
criteria were adopted: age equal or greater than 65 
years old; registered at one of the Basic Health Units 
for at least six months; in locomotion capacity with 
or without the use of an auxiliary device (cane, cru-
tch, and walker); considering only one elderly person 
per household. The following exclusion criteria were 
adopted: elderly people absent from their homes af-
ter three visits; hospitalized; bedridden and with a 
confirmed medical diagnosis of dementia from the 
records available in the Basic Health Units due to the 
decline of advanced memory interfering in the cogni-
tive performance.

Data collection was carried out between Janu-
ary and March 2017 by the researcher and two aca-
demic volunteers of the Nursing Graduation Course, 
after a 20-hour training on the subject of the study, 
followed by a pre-test for planning the collection in 
the elderly person did not live in the study municipa-
lity, establishing a pattern for individual interviews, 
occurring in the home of the elderly person, counting 
on the company of community health agents to locate 
the residences in their area of coverage.

Initially, data were collected on socio-demo-
graphic characterization using a form developed by 
the Research Group Center for Studies and Research 
in Care and Human Development at the Federal Uni-

versity of Minas Gerais. Then, the instrument for the 
screening of fragility, the Clinical-Functional Vulnera-
bility Index-20, elaborated in Brazil to use it in Prima-
ry Health Care, geriatric clinics, community centers, 
emergency, and urgent services or in institutions of 
long stay was used(3).

The IVCF-20 had twenty questions, distributed 
in eight dimensions: age; self-perception of health; 
activities of daily living (three instrumental and one 
basic); cognition; mood/behavior; mobility (reaching, 
grasping and gripping, aerobic/muscular capacity, 
gait and sphincter continence); communication (sight 
and hearing); and presence of multiple comorbidities 
(polypathology, polypharmacy and/or recent hospita-
lization). Their total score is 40 points and the higher 
the score, the greater the clinical-functional vulnera-
bility of the elderly person. Scores from 0 to 6 points 
(Robust) correspond to low risk, from 7 to 14 points 
(At the risk of fragility) correspond to moderate risk 
and ≥15 (Fragile) correspond to high risk(3).

Afterward, for the screening of cognitive deficit 
in the whole sample, the Mini-Mental State Exam was 
used. Their total score varies from 0 to 30, considering 
the following cut-off points to evaluate the results ob-
tained: high school level, 26 points; illiterate elderly 
person, 13 points; low school level or average school 
level (between 1 and 4 incomplete years or between 4 
and 8 incomplete years), 18 points(7). To conduct the 
study, the elderly person was considered with a cog-
nitive deficit when these cut-off points were reached.

Risk screening for depression occurred throu-
gh the application of the Geriatric Depression Scale in 
the abbreviated version of Yesavage, which assesses 
the presence or absence of depression suggestive. It 
has fifteen dichotomous questions, the score is consi-
dered as the intensity of depressive symptoms: from 
0-5 points: normal; 6-10 points: mild depression; and 
from 11 points: severe depression(8). The elderly peo-
ple were considered at risk for depression when they 
presented the classification of mild or severe depres-
sion.

The mobility screening was based on the use 
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of the Timed Up and Go Test, which quantifies the 
functional mobility in seconds, considering the time it 
takes to perform the task of getting up and sitting on 
the chair, walking 3 meters, turning, back to the chair 
and sit down again. Its use allows the classification of 
the elderly person in independent and with low risk of 
falls when the test time is equal or less than 10 secon-
ds; with medium risk of falls and semi-independent 
when the time is between 10.1 and 20 seconds; and 
with high risk of falls and little independent when gre-
ater than 20 seconds(9).

The Whisper Test was used to evaluate audi-
tory acuity, developed in a silent environment, with 
the elderly person sitting in a chair, an examiner posi-
tioned 30 cm from each ear of the elderly person and 
out of sight, whispering a simple question in which 
the elderly person was considered without dysfunc-
tion when able to answer the question(10).

To evaluate visual acuity, the Snellen Signal Test 
was used, which is a table with a series of lines, con-
taining letters or figures of different sizes, arranged in 
descending sequence, identifying normal vision when 
reading the line 20/20 in both eyes(11). The test was 
performed under adequate lighting conditions; the el-
derly person was positioned sitting in a chair five feet 
away from the table, which was attached to the wall in 
front of the elderly person at the level of his eyes, done 
with each eye separately. As in this study, the preten-
sion was to confer the functionality of the vision, the 
use of corrective lenses was allowed, when used in the 
life of the elderly person evaluated.

The data obtained were double-digitally spel-
led in the Microsoft Office Excel® 2010 program. Data 
analysis was performed in software R and Minitab 15 
in a descriptive way, conducted by the calculation of 
Analysis of Variance and the Kruskall-Wallis and chi-
-square tests. The Geriatric Depression Scale and the 
Timed Up and Go Test, the Pearson Correlation Coeffi-
cient was used to verify the correlation between the 

IVCF-20 score with the Mini-Mental State Examina-
tion. In all tests, the level of significance considered 
was 5%.

The study complied with the formal require-
ments contained in the national norms regulating 
research involving human beings, and it was appro-
ved by the Research Ethics Committee of the Federal 
University of Minas Gerais, according to opinion nº 
1,870,226 and Certificate of Presentation for Ethical 
Assessment nº 62429616,0,0000,5149. Participants 
agreed to participate in the study by signing the Free 
and Informed Consent Form.

Results

When analyzing the characteristics of the el-
derly population living in Pombal/PB, Brazil, 132 
(43.0%) of the elderly participants at risk of fragility 
were found, 124 (40.4%) were robust and 51 (16.6%) 
were fragile, with a predominance of females, 222 
(72.3%). The mean age was 81.67 years old for the 
fragile elderly; those classified as at risk of fragility 
was 75.51 years old, while the robust ones were 72.88 
years old. The average family income is close to the 
three groups, around a little more than 1.5 minimum 
wage (1.88 fragile, 1.76 at risk of fragility and 1.92 ro-
bust).

When analyzing the proportion of the elderly 
people in the cognitive deficit, most of them did not 
have cognitive deficit, 276 (89.9%), and for those with 
cognitive deficit, 10 (3.3%) were fragile, 15 (4.9%) 
were at risk of fragility and 6 (1.9%) were robust. 
Most of the elderly participants had no risk of depres-
sion, 209 (68.1%), while 54 (17.5%) of those at risk of 
frailty presented a risk for depression. The high risk 
of falling was present in most of the elderly people, 
241 (78.5%), the highest indices for the elderly were 
at risk of fragility, 117 (38.1%), followed by the robust 
ones (24.1%), (Table 1).
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Table 1 – Distribution of the elderly participants according to age, family monthly income, Mental State Mini 
Exam, Abbreviated Geriatric Depression and Timed Up and Go by the classification of Clinical-Functional Vulne-
rability Index-20

Variables
Clinical-Functional Vulnerability Index-20

pFragile At risk Robust Total
n (%) n (%) n (%) n (%)

Age 51 (16.6) 132 (43.0) 124 (40.4) 307 (100.0) <0.001*
Monthly family income 51 (16.6) 132 (43.0) 124 (40.4) 307 (100.0) 0.931*
Mini-Mental State Exam <0.001†

With cognitive deficit 10 (3.3) 15 (4.9) 6 (1.9) 31 (10.1)
No cognitive deficit 41 (13.4) 117 (38.1) 118 (38.4) 276 (89.9)

Abbreviated geriatric depression <0.001†

At Risk for Depression 24 (7.9) 54 (17.5) 20 (6.5) 98 (31.9)
No risk for depression 27 (8.8) 78 (25.4) 104 (33.9) 209 (68.1)
Timed Up and Go <0.001*
High risk of fall 50 (16.3) 117 (38.1) 74 (24.1) 241 (78.5)
Low risk of fall 1 (0.3) 15 (4.9) 50 (16.3) 66 (21.5)

*Teste de Kruskall-Wallis; †Análise da Variância

Table 2 – Distribution of the elderly people in the Snellen Signal Test and Whisper Test by classification of the 
Clinical-Functional Vulnerability Index-20

Variables
Clinical-Functional Vulnerability Index-20

p*Fragility At risk Robust Total
n (%) n (%) n (%) n (%)

Snellen Signal Test (right eye) 0.015
Without dysfunction 24 (13.4) 71 (39.7) 84 (46.9) 179 (100.0)
With dysfunction 27 (21.1) 61 (47.7) 40 (31.2) 128 (100.0)
Snellen Signal Test (left eye) 0.025
Without dysfunction 22 (12.2) 77 (42.8) 81 (45.0) 180 (100.0)
With dysfunction 29 (22.8) 55 (43.3) 43 (33.9) 127 (100.0)
Whisper-Test (right ear) <0.001
Without dysfunction 22 (9.9) 98 (43.9) 103 (46.2) 223 (100.0)
With dysfunction 29 (34.5) 34 (40.5) 21 (25.0) 84 (100.0)
Whisper-Test (left ear) <0.001
Without dysfunction 20 (9.7) 96 (46.4) 91 (43.9) 207 (100.0)
With dysfunction 31 (31.0) 36 (36.0) 33 (33.0) 100 (100.0)

*Chi-square test

The greatest visual impairment in the right eye, 
61 (47.7%), or left, 55 (43.3%) was identified in the 
elderly participants at risk of fragility, with an asso-
ciation between IVCF-20 and the Signal and Snellen 
Tests, both for the right eye (p=0.015) and for the left 
eye (p=0.025). The distribution of the elderly person 
in the Whispering Test indicated a predominance of 
right ear dysfunction in 34 (40.5%) and 36 (36.5%) of 
the elderly people at risk of fragility, with an associa-
tion between IVCF- 20 and the Whisper Test for right 
and left ear (p˂0.001) (Table 2).

The Pearson correlation coefficient showed 
that the correlation between the IVCF-20 and the 
Mini-Mental State Examination is negative and weak 
(ρ=0.366), as well as significant (p<0.001). Between 
the IVCF-20 and the Geriatric Abridged Depression, 
there was a positive and weak correlation (ρ=0.327), 
as well as a significant (p<0.001) correlation. For the 
IVCF-20 and Timed Up and Go, the correlation was 
positive and moderate (ρ= 0.560), as well as signifi-
cant (p<0.001) (Table 3).
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Table 3 – Pearson’s Correlation Coefficient between 
the Clinical-Functional Vulnerability Index-20 and the 
Mental State Mini Exam, Abbreviated Geriatric De-
pression and Timed Up and Go tests
Evaluation instrument Coefficient (ρ)* p†

Mini Mental State Examination -0.376 < 0.001

Short Geriatric Depression 0.327 < 0.001

Timed Up and Go 0.560 < 0.001
*Pearson’s Correlation; †Chi-square test

Discussion

The cross-sectional cut is considered to be rela-
ted to a unicentric study and the characteristics of the 
group studied at 65 years old or older are considered 
as possible limitations, so the findings may differ from 
the reality of the elderly population from 60 to 64 ye-
ars old and from only one city of northeast of Brazil, 
a fact that does not allow the generalization to other 
territories. Also, multicenter, longitudinal, cohort and 
population surveys are suggested, which are possible 
to follow up the fragility.

The results of this study may contribute to in-
terventions that offer guidance to managers, health 
professionals and researchers, based on the unders-
tanding of clinical and functional vulnerability, direc-
ting comprehensive health policies and actions, robust 
and resolutive, capable of prolonging autonomy and 
independence of the elderly population and streng-
then Primary Health Care.

No studies were found that evaluated the fragili-
ty from the Clinical-Functional Vulnerability Index-20 
in the elderly participants assisted by the family he-
alth strategy. However, in national and international 
studies that used other screening instruments for the 
fragility in the elderly people and in cities with low 
human development index(12-13), the indices revealed 
were similar to the data evidenced in this study, with 
a high prevalence of fragile elderly people with advan-
cing age and female gender.

Early recognition of functional decline helps 
formulating interventions that need to be individuali-

zed and focused on the specificities of each individual, 
involving family members and caregivers, ensuring 
more effective and comprehensive behaviors in acti-
vities that influence a new lifestyle, such as gardening 
activities and chores, domestic and leisure tasks with 
encouragement to readings, puzzle games, domino-
es, crossword puzzles, among others, as well as the 
sharing of feelings among the elderly people, their fa-
milies and caregivers, which consequently increases 
their social participation.

Cognitive losses are a factor predisposing to 
fragility because they are responsible for the greater 
dependence of the elderly person and reduce their 
quality of life associated with a greater number of co-
morbidities(14). The results of this study show a pre-
dominance of elderly people with no cognitive deficit, 
data opposite to the data reported by a study that eva-
luated the fragility condition for the cognitive deficit, 
identifying high concentrations of elderly people with 
a cognitive deficit in regions with low-income levels 
and lower socioeconomic conditions(5).

This result can come from the reasoning and 
memory abilities presented by the elderly partici-
pants of this research, associated with the local life 
context, where the source of income was largely ge-
nerated from the agricultural and livestock and sale 
for subsistence, enabling to perform calculations and 
continuous use of memory skills, attention and gui-
dance, and a good cognitive functioning that currently 
persists.

On the other hand, the strong index of the el-
derly person with no risk for depression in the study 
possibly indicates a profile with reduced psychic su-
ffering and risk of suicide, which, despite low income 
and health compromise, is resilient to adversity, lea-
ding to life with high self-esteem.

In a study developed in the interior of Paraíba, 
71.9% of the sample did not have depressive symp-
toms and, when present, they were associated with fe-
male, divorced, absence of religion and chronic illness; 
similar to a study carried out in Chile, whose use of the 
Mental State Mini Exam showed cognitive decline in 
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only 4.5% of the sample(15).
One of the interventions capable of contri-

buting to the control or reduction of depressive and 
dementia symptoms and the development of the au-
tonomy and independence of the elderly people is 
the stimulus to the practice of physical activity, cha-
racterized as a protective factor against the fragility. 
It is also responsible for social interaction and for 
increasing functional performance, aerobic capacity, 
flexibility, gait speed and balance of the elderly per-
son, benefiting cognition, memory and social skills, 
reducing potential risks of falls, hospitalizations, and 
institutionalization, such as to maintain and improve 
the mobility, physical and muscular strength of elderly 
people in fragile conditions(16-17).

The practice of a physical activity is a model of 
therapeutic and protective intervention, of low risk 
and high effectiveness in the prevention of falls, ano-
ther worrying event and it contributes to the process 
of fragility due to sarcopenia and loss of muscle that 
changes the postural instability and walking speed, 
making the elderly person more susceptible.

A Brazilian study points to the slowness of gait 
as one of the most frequent items to the fragility in the 
elderly population, associated with incapacity, insti-
tutionalization and falls with injury, causing transient 
or definitive loss of autonomy and independence(17). 
The correlation between the Clinical-Functional Vul-
nerability Index-20 and the cognitive status, mood 
and mobility was significant and expected, as studies 
show the influence of cognition, mood, and mobility 
under fragility(18-19).

Another condition that also undermines the 
functionality of the elderly population and also incre-
asing, is the visual and the auditory deficiency. The de-
terioration of visual and auditory function contributes 
to physical malfunction, difficulty in balance and gait, 
the occurrence of falls, disability, low social involve-
ment and a more inactive life(20), besides generating 
symptoms similar to the dementia changes, which 
compromise the communication of the elderly popu-
lation, collaborating with the fragility.

The commitment of the communication pro-
cess implies the exchange of ineffective information, 
desires, ideas or feelings experienced(1), a reason that 
requires professional training to act in the difficulties 
using strategies of care, such as active listening, dialo-
gue, support, and touch, which effective communica-
tion therapy and, a good relationship and bond with 
the elderly person.

The findings of this study may contribute to the 
knowledge of functional decline in the elderly popu-
lation, offering subsidies for managers, researchers 
and health professionals to plan prevention and he-
alth promotion actions, aimed at directing integrated, 
cross-sectoral and intersectoral care, raising interest 
in conducting studies that allow comparisons betwe-
en assessment instruments and address the applica-
bility of methods of prevention and treatment of fra-
gility.

Conclusion

Functional decline is an indication of care be-
cause it has the main dimensions of functionality and 
affects the autonomy and independence of the elderly 
person, contributing to the fragility. Factors associa-
ted with fragilities, such as mental state, depression, 
functional mobility, auditory acuity, and visual acuity 
are observed. If they are recognized early, they enable 
the identification of factors that can trigger functional 
decline, providing nurses and health professionals 
with care interventions from the specifics of the el-
derly person, stimulating the debate for reformulation 
of public policies and new plans of intervention in the 
Network of Health Care, improving the autonomy and 
independence of the elderly person.
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