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SUMMARY
OBJECTIVE: To determine the cutoff point of the Clinical-Functional Vulnerability Index-20 to detect poor quality of life in the elderly 

in Primary Health Care.

METHODS: This cross-sectional study was carried out in Primary Health Care units of Ceilândia (DF, Brasil) between September 2019 

and January 2020. Four hundred and fifty-eight individuals were included in the study and answered the Clinical-Functional Vulnerability 

Index-20 (IVCF-20) and the World Health Organization Quality of Life – WHOQOL-BREF (validated to access quality of life) instruments. 

Based on the WHOQOL-BREF answers, three subgroups were created: poor, good and undetermined quality of life. The receiver operating 

characteristic curve (using Youden index) showed the IVCF-20 cutoff point to detect poor quality of life (in individuals with good quality 

of life as the Control Group), and therefore diagnostic tests were performed.

RESULTS: The IVCF-20 cutoff point to detect poor quality of life was ≥11. The area under the receiver operating characteristic curve was 

0.97 (95%CI 0.95–0.98). The IVCF-20 diagnostic tests showed good sensitivity (88.1%) and specificity (84.9%).

CONCLUSIONS: The IVCF-20 ≥11 detected poor quality of life adequately in the elderly in Primary Health Care. These data suggest 

that elderly individuals with IVCF ≥11 should attend appointments more often in Primary Health Care or geriatrics collaborative care, 

considering the impact that quality of life can have on the elderly population’s mortality.
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INTRODUCTION
The progressive increase in the number of elderly individuals 
has a major impact on public health services due to the higher 
prevalence of chronic-degenerative diseases and functional dis-
abilities1,2. Consequently, it is fundamental to try maintaining 
the functional independence and quality of life (QOL) of these 
elderly individuals for as long as possible.

Regarding the QOL, the World Health Organization defines 
it as: “an individual’s perception of their position in life in the 
context of the culture and value systems in which they live and 
in relation to their goals, expectations, standards and concerns”3. 

Consequently, it is a subjective term, involving aspects related 
to beliefs, physical, psychological, social, and environmental 
aspects. Thus, it is difficult to measure QOL3. 

In addition, it is known that QOL in elderly individuals 
also works as an independent predictor for unfavorable clinical 
outcomes, morbidity, and mortality4,5. Accordingly, concerns 
with QOL of the elderly become an important component 
when planning actions within a health care system.

However, QOL is usually assessed by specific instru-
ments, such as the World Health Organization Quality of Life 
(WHOQOL-BREF)6. This instrument is not so practical to be 
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applied in the daily life in the Primary Health Care (PHC) ser-
vice, due to the time necessary for its application, when com-
pared to the time available for the appointments7. Hence, the 
use of more practical questionnaires for QOL screening is an 
interesting proposal to be researched in the PHC8.

In this context, the Clinical-Functional Vulnerability Index-
20 (IVCF-20, Índice de Vulnerabilidade Clínico-Funcional) 
may play a role in QOL screening for the elderly in PHC. 
This instrument was created and validated in Brasil to screen 
health vulnerability in the elderly treated in PHC units and 
can be easily applied by different professionals of the PHC 
teams9. Older adults with IVCF-20 <7 are considered robust 
older adults; with IVCF-20 between 7 and 14, pre-vulnerable; 
and with IVCF-20 ≥15, vulnerable9-12.

Thus, the aim of the present study was to determine the 
cutoff point for IVCF-20 as a screening test for poor QOL in 
elderly individuals treated in PHC.

METHODS
This is a cross-sectional study carried out in the PHC units of 
Ceilândia, in the Federal District (Brasília, Brasil). Data were 
collected from September 2019 to January 2020. In 2019, 
the population of elderly individuals living in Ceilândia was 
45,02213. Thus, considering a 5% margin of error, a 95% 
confidence level, a 50% prevalence, and a 20% addition to 
compensate for any losses, the calculated sample comprised 
458 patients. This calculation is in accordance with previous 
studies on QOL in elderly individuals in PHC14.

Additionally, considering that each Family Health Strategy 
(FHS) team is responsible for treating the same number of peo-
ple, patients were selected in each team in the same amount. 
This division was previously described in a similar study meth-
odology carried out in patients that received care in the PHC15.

The criterion for inclusion was older adults (60 years or 
older) treated in the PHC units. Individuals with impaired cog-
nitive capacity (defined as those with a score ≤9 at the Mini-
Mental State Examination (MMSE)) were excluded, in addi-
tion to those who refused to participate in the study or who 
did not sign the free and informed consent form. These crite-
ria are in accordance with previously published studies on the 
elderly in PHC8,14.

Two researchers previously trained to collect data for 
this research interviewed elderly individuals who met the 
eligibility criteria for this study. The questionnaire of socio-
demographic and clinical data (age, gender, ethnicity, reli-
giousness, schooling, marital status, income, in addition 
to whether the person lived alone or not) was based on the 
ELSI study questionnaire16.

Health vulnerability was assessed by applying the IVCF-
20, which is validated for use in the elderly treated in PHC9-12. 
The questionnaire consists of 20 questions divided into eight 
sections: age, self-perceived health, functional status, cognition, 
mood, mobility, communication, and comorbidities. Thus, the 
calculation of the score is easily performed and has a maximum 
value of 40 points. Elderly individuals with IVCF-20 ≥7 points 
are considered pre-vulnerable9-12.

The WHOQOL-BREF was used to assess QOL. This 
questionnaire consists of 26 questions, two of which are gen-
eral ones, whereas the others cover physical, psychological, 
social relations and the environmental domains. It is worth 
recalling that the WHOQOL-BREF was previously validated 
for Brazilian Portuguese, and previously used to assess QOL for 
the elderly treated in PHC6,8,14. However, the calculation of the 
WHOQOL-BREF value is more complex and requires the use 
of a specific computer program, making it difficult to use it in 
the daily routine in PHC.

First, the elderly considered as the group with poor QOL 
(poor QOL) were those who answered “poor” or “very poor” 
AND “dissatisfied” or “very dissatisfied” to questions 1 and 2 
of the WHOQOL-BREF, in accordance with similar PHC 
studies8,14. The group considered to have good QOL (good 
QOL) consisted of elderly people who answered “good” or 
“very good” AND “satisfied” or “very satisfied” in questions 1 
and 2 of the WHOQOL-BREF8,14. The group with undeter-
mined QOL (undetermined QOL) consisted of combinations 
of answers in questions 1 and 2 that included them neither in 
poor QOL nor good QOL8,14 groups. 

After defining the groups, the receiver operating character-
istic (ROC) curve was used with the Youden Index. Thus, the 
IVCF-20 cutoff point was established for poor QOL detec-
tion (Case Group: poor QOL; Control Group: good QOL)8. 
In addition, diagnostic tests (sensitivity and specificity) were 
performed for the poor QOL group in relation to all patients 
in the study (poor QOL + good QOL + undetermined QOL). 
A test for poor QOL considered positive had an IVCF-20 score 
≥ the cutoff point (obtained through the ROC curve); and a test 
considered negative had the score < the cutoff point. These anal-
yses were also carried out in the same way as other studies of 
diagnostic tests on QOL in the elderly treated in PHC8,14.

The Shapiro-Wilk test was used to evaluate the data distri-
bution normality. A value of p<0.05 was considered statistically 
significant. The statistical package Stata version 15.1 (StataCorp 
LP, College Station, Texas, United States) was used in all analyses.

The study was approved by the Research Ethics Committee 
of Fundação de Ensino e Pesquisa em Ciências da Saúde under 
protocol no. 3,497,208. The individuals who agreed to par-
ticipate and satisfied the eligibility criteria signed the free and 
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informed consent form. The study was developed according to 
the Brazilian Principles of Ethics in Human Research.

RESULTS
A total of 472 elderly individuals were invited to participate 
in the study. However, two were excluded due to an MMSE 
score ≤9 and 12 because they refused to participate in the study. 
Thus, 458 elderly people were included, which is in agreement 
with the sample calculation.

Tables 1 and 3 show the sociodemographic characteristics 
of the sample (n=458). The following data are highlighted: 
66.8% were women; 63.8% were of brown and black ethnicity; 

90.8% considered religion to be very important; 74.9% had 
insufficient income.

The results of the WHOQOL-BREF were: mean score 
(standard deviation) was 60.1 (1.2) in the overall domain, 63 
(0.6) in the physical domain, 60 (0.5) in the psychological 
domain, 62.2 (0.6) in the social domain, and 52.7 (0.5) in the 
environmental domain.

Regarding the QOL subgroups, poor QOL had 93 indi-
viduals; good QOL, 229; and undetermined QOL, 136. In the 
IVCF-20 ROC curve, the cutoff point was ≥11 to detect poor 
QOL and the area under the ROC curve was 0.97 (95%CI: 0.95–
0.98), as seen in Figure 1. The IVCF-20 diagnostic test (positive 
for poor QOL when ≥11) showed good sensitivity (88.1%) and 
specificity (84.9%), as seen in Table 2. Moreover, the sensitivity 
and specificity values (for poor QOL) using the IVCF-20 values 
≥7 and ≥15 (the cutoff points proposed by the authors of the 
questionnaire for vulnerability detection) are shown in Table 2.

DISCUSSION
The main finding of this study was to show, for the first time, 
that the IVCF-20 can be used to detect poor QOL in elderly 
individuals in PHC. This instrument was originally validated 
to screen health vulnerability in older adults in PHC, and 
the description of its use to screen poor QOL in this scenario 
is unprecedented. In addition, a score ≥11 at the IVCF-20 is 
suggested for poor QOL detection.

Considering the purpose of screening for vulnerability, the 
author of the IVCF-20 suggests that elderly individuals with 
scores between 0 and 6 points should be considered robust, 
while those with scores between 7 and 14 points should be at 
risk of health vulnerability (pre-vulnerable), and those scoring 
15 points or more should be considered vulnerable. In addition, 
elderly individuals in the subgroup with a score ≥15 should 
be referred to specialized geriatric outpatient care according 
to Moraes et al.9.

However, we suggest that the elderly individuals with a score 
≥11 on the IVCF-20 should be carefully evaluated either through 
frequent assessments in PHC (including geriatrics collaborative 
care) or even referral to specialized geriatric and gerontology 
outpatient clinics. Our suggested approach is based not only 
on health vulnerability, but also QOL impairment, which are 
factors associated with adverse outcomes (e.g. institutional-
ization, hospitalizations, and death). It is noteworthy that the 
evaluation of elderly individuals by Geriatrics and Gerontology 
has already been discussed and suggested in studies related to 
poor QOL detection in elderly individuals in PHC8.

In view of the need to optimize the use of health services, 
especially in the Brazilian Unified Health System, we consider 

Table 1. Sociodemographic and clinical characteristics of 
458 patients treated in primary health care. Ceilândia, DF, 
Brasil, 2019.

Sociodemographic and clinical characteristics

Age, median (IQR) 69 (64–74)

Female gender, n (%) 306 (66.8)

Ethnicity, n (%)

Caucasian 165 (36)

Black 92 (20.1)

Mixed-race 200 (43.7)

Asian 1 (0.2)

Religion – very important, n (%) 416 (90.8)

Schooling in years, median (IQR) 5 (3–8)

Perception of insufficient income, n (%) 344 (74,9)

Married/Common-law marriage/Lives 
with partner, n (%)

241 (52.6)

Lives alone, n (%) 79 (17.2)

MMSE, median (IQR) 22 (19–24)

IVCF-20, median (IQR) 7 (3–12)

IQR: interquartile; MMSE: mini-mental state examination; IVCF-20: clinical-
functional vulnerability index-20.

Table 2. Results of the Clinical-Functional Vulnerability 
Index-20 diagnostic tests with cutoff points ≥7, ≥11 and 
≥15 to identify elderly individuals with poor quality of life. 
Ceilândia, DF, Brasil, 2019.

IVCF-20 
cutoff point

Sensitivity (%) 
(95%CI)

Specificity (%) 
(95%CI)

≥7 100 (96.1–100) 59.7 (54.5–64.8)

≥11 88.1 (79.8–93.9) 84.9 (80.8–85.4)

≥15 73.1 (62.9–81.7) 97.5% (95.3–98.8)

IVCF-20: clinical-functional vulnerability index-20; CI: confidence interval.
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that the cutoff ≥11 in IVCF-20 is a good option for referring the 
elderly to be evaluated by geriatrics and gerontology (in a collab-
orative care or outpatient specialized clinic). This fact is based on 
the finding that the score ≥11 shows the best association between 
sensitivity and specificity (the Youden Index) for the screening 
of elderly individuals with poor QOL. The score ≥15, on the 
other hand, prioritizes greater specificity, to the detriment of less 
sensitivity in the screening of such elderly individuals with poor 
QOL. Thus, the IVCF-20 can have multiple roles, such as those 
related to health vulnerability and QOL assessment.

Regarding the sociodemographic and clinical characteri-
zation of our sample, it was found to be similar to other stud-
ies. The characteristics of age, gender, schooling and the fact 
of living alone were similar to a previous study8,14,17. The score 
found in the WHOQOL-BREF domains were also similar to 
those obtained in a previous study8,17. Hence, further studies 
will likely have findings similar to those in the present study 
regarding the role of the IVCF-20 in detecting poor QOL.

As a limitation of this study, we can mention its cross-sec-
tional design. Thus, there is an association between health 
vulnerability (as measured by the IVCF-20) and poor QOL, 
but causality cannot be attributed herein. However, previous 
studies used this cross-sectional design to determine the cutoff 
point related to poor QOL8,14. Another possible limitation is 
that, for the first time, an IVCF-20 cutoff point was suggested 
to identify poor QOL, making it impossible to compare our 

results with those from other studies. However, such limita-
tion always occurs in studies with unprecedented findings or 
approaches. Thus, the present study opens up new windows 
for further external validation research.

Table 3. Sociodemographic and clinical characteristics of 458 patients treated in primary health care according to clinical-
functional vulnerability index-20 groups. Ceilândia, DF, Brasil, 2019.

Sociodemographic and clinical characteristics
IVCF-20

0–6 7–14 ≥11 ≥15

Age, median (IQR) 69 (64–72) 69 (65–75) 69 (64–75) 69 (63–74)

Female gender, n (%) 122 (55.9) 116 (71.2) 112 (81.8) 68 (88.3)

Ethnicity, n (%)

Caucasian 81 (37.2) 59 (36.2) 52 (38.0) 25 (32.5)

Black 43 (19.7) 34 (20.9) 29 (21.2) 15 (19.5)

Mixed-race 93 (42.7) 70 (42.9) 56 (40.9) 37 (48.0)

Asian 1 (0.4) 0 (0.0) 0 (0.0) 0 (0.0)

Religion – very important, n (%) 198 (90.8) 147 (90.2) 126 (92.0) 711 (92.2)

Schooling in years, median (IQR) 5 (3–8) 4 (3–8) 4 (2–8) 5 (1–8)

Perception of insufficient income, n (%) 151 (69.3) 128 (78.5) 117 (84.8) 65 (83.3)

Married/Common-law marriage/Lives with partner, n (%) 127 (58.3) 81 (49.7) 56 (40.9) 22 (42.9)

Lives alone, n (%) 40 (18.4) 28 (17.2) 27 (19.7) 11 (14.3)

MMSE, median (IQR) 22 (19–24) 21 (18–24) 22 (18–24) 21 (18–24)

IVCF-20, median (IQR) 3 (0–5) 9 (8–12) 15 (13–22) 21 (17–24)

IVCF-20: clinical-functional vulnerability index-20; IQR: interquartile range; MMSE: mini-mental state examination.

Figure 1. Receiver operating characteristic curve comparing the 
clinical-functional vulnerability index-20 and poor quality of life.
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CONCLUSIONS
This study proposes an IVCF-20 score ≥11 to detect elderly 
people with poor QOL assisted in PHC. Therefore, in order 
to further strengthen PHC effectiveness, patients with IVCF-
20 ≥11 may receive special care, either by attending appoint-
ments in PHC or geriatrics/gerontology collaborative care 
more often. However, further studies are required to validate 
and corroborate our data.
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