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Abstract
The objective of the present study was to confirm the validity of the Guedes Tool, an 
instrument for assessing informal social support (ISS) for older adults, and to estimate its 
accuracy. Confirmatory factor analysis (CFA) was performed with the CFI and RMSEA 
indexes and the chi-square relationship (X2) with degrees of freedom (gl). For the 
analysis of accuracy, the area under the ROC curve, sensitivity   (S) and specificity (SP) 
values, positive predictive value (PV+), negative predictive value (PV-) and the Younder’s 
J Index ( J) were verified to confirm the best cut-off point. Data collection was carried 
out with older adults from Natal and metropolitan region in 2018. The inclusion criteria 
were: be 60 years old or older, with preserved cognitive levels. Two hundred and six 
older adults participated in the CFA study and 197 participated in the accuracy analysis. 
The estimates of the indexes evaluated in the CFA were: X2/gl =1.33, RMSEA=0.04 
(95% CI 0.025-0.054) and CFI=0.91. The ROC curve obtained an area of   0.78 (CI95: 
0.72-0.85; p<0.001) for the determination of older adults with low ISS. The highest value 
J was 0.44 for a score ≤34, with an S value of 59.76% and an SP value of 84.96%. The 
instrument presented a well-adjusted model with four dimensions, according to CFA 
criteria. It had a good area under the ROC curve and good to moderate S and SP values 
for the cutoff value of 34 points or less, for the diagnosis of insufficient ISS. Good PV+ 
and PV- indicators confirmed the desirable levels of accuracy of the tool.
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INTRODUC TION

The demographic profile of Brazil has been 
undergoing a transformation into a mainly urban 
society, with fewer children and a new structure for 
Brazilian families1.2. Nowadays a growing contingent 
of people aged 60 or over2 has led to a high prevalence 
of chronic diseases or conditions3. Thus, with new 
demands for the care of older adults, more complex 
models of care are required, which take into account 
the assessment of social determinants as a support 
strategy for the management of comprehensive care 
for this segment of the population4,5 . 

Formal and informal social support are important 
determinants for healthy aging, representing the 
set of resources provided by other individuals, 
and ref lecting the totality of the relationships 
that a person has at their disposal4,6. Insufficient 
social support is associated with several negative 
physical and mental health outcomes7. This social 
characteristic represents an intermediary between 
people’s behavior and their living conditions5, and 
is possibly the most significant external condition 
that the health professional deals with.

Informal support networks simultaneously include 
family, friends, neighbors, spiritual counselors, and 
social groups such as clubs, associations, churches, 
and play an important role in supporting older adults 
from a social, emotional and instrumental point of 
view, allowing them to resolve many health problems 
without the intervention of official or professional 
institutions. Older adults tend to resort to formal 
support only when the structures of informal support 
have been exhausted8. 

Considering the importance of informal 
social support in a more complex analysis of the 
health-disease process of older adults, there is a 
need to assess this type of support with suitable, 
accurate instruments, so that errors of judgment are 
avoided. Therefore, a new instrument with effective 
psychometric indicators, which corresponds to the 
socio-cultural characteristics of the older Brazilian 
population and which assesses informal social 
support, is necessary for an accurate assessment of 
these aspects of social support for this population 

segment. There is no instrument in the literature that 
specifically evaluates such aspects for older adults 
Brazilian population8.

Understanding the validation of instruments as a 
process, confirmatory factor analysis (CFA) is a step 
used to test hypotheses regarding certain constructs9. 
In this case, the researcher, guided by previous 
theory, tests to what extent certain variables are 
representative of a certain concept or dimensions10.

Accuracy analysis is another decisive tool in 
the questionnaire validation process, as it defines 
parameters for diagnosis/prognosis and proposes 
more reliable reference measures to identify true 
cases or exclude false cases (sensitivity and specificity, 
for example), thus making the diagnostic assessment 
process more assertive11. Other steps in the validity 
process for this instrument have been previously 
developed, and have demonstrated good indicators 
of content validity and in the response process of 
the target population12, as well as internal validity of 
the factors and items chosen from the exploratory 
factor analysis13. 

In view of the above, the present study aims 
to verify the psychometric quality of the Guedes 
Tool, an instrument for assessing informal social 
support for older adults and to estimate its diagnostic 
accuracy, based on CFA and analysis of the ROC 
curve, of the indicators of sensitivity, specificity, and 
negative and positive predictive value.

METHOD

The present study is an evaluation of psychometric 
and diagnostic indicators, with an observational 
design. It is of the transversal and analytical type 
and adopted a quantitative approach. The study was 
performed from October to December 2018, as part 
of the project entitled “Construction and Validation 
of a Social Support Scale for Older Adults”. This 
project included the stages of CFA and accuracy 
analysis.

The project was approved by the Research 
Ethics Committee of the Onofre Lopes University 



3 of 10

Validity and accuracy of the Guedes Tool

Rev. Bras. Geriatr. Gerontol. 2020;23(2):e200059

Hospital, under opinion number 1,644,533. The 
present study complies with the recommendations 
of National Health Council Resolutions nº 196/96 
and nº 466/2012.

The target population of the study was composed 
of older Brazilian adults residing in the community. 
The source population was older adults living in the 
city of Natal, Rio Grande do Norte, Brazil. 

As a sample, a minimum total of 200 participants 
was established. To calculate the sample for CFA, the 
total number of respondents followed a minimum 
proportion of ten respondents for each variable 
included in the instrument, which had 20 items, 
following criteria guided by Hair et al.10.

For the design of the diagnostic accuracy of the 
Guedes Tool, a type I (α) error of 5%, type II (β) 
error (test power) of 20%, and a minimum area 
under the curve of 0.7 were taken into account, along 
with a null hypothesis area of 0.50 and a negative/
positive ratio of up to 3:114. Thus, a minimum of 88 
participants was required, with at least 22 positive 
cases and 66 negative cases.

The inclusion criteria of the study participants 
were an age of 60 (sixty) years old or older, with 
preserved cognitive levels (no report of a clinical 
diagnosis of cognitive deficit), capable of answering 
the proposed questions. These criteria were valid for 
both the CFA and accuracy stages. Only those who 
answered all the questions in the Guedes Tool were 
included in the CFA, while for the accuracy analysis 
only those who responded to the two questionnaires 
in their entirety, including the Social Support Scale 
(MOS-SSS), were included. 

For both analyzes, data collection always took 
place in person, with a population aged 60 or over, 
from the city of Natal and its metropolitan region. 
Collection took place in an association for older 
adults, a public consultation center, a municipal park 
and through home visits in Natal, Rio Grande do 
Norte and metropolitan region (Santa Cruz, Macaíba, 
São Gonçalo do Amarante). All the participants 

signed an Informed Consent Form (ICF) before 
the interview.

The instruments were applied sequentially to 
each respondent, with the Guedes Tool being applied 
first. The average time for application of the two 
questionnaires was 25 minutes per respondent. Four 
interviewers, who were undergraduate students, were 
previously trained by one of the researchers who 
designed the instrument.

CFA was performed using the statistical program 
M PLUS Version 7®. This analysis was carried out 
to demonstrate how different indicators of informal 
social support can be reduced to represent four 
dimensions or factors, namely: x1, x2, x3 and x4. 
The technique of dimensional reduction by main 
factors was used, and oblique type goemin rotation 
was applied. Seven iteration points per dimension 
were used. All variables were treated as dichotomous 
categorical variables. Delta parameterization and 
the WLSMV estimator (weighted least square with 
diagonal weight matrix with standard errors and 
mean- and variance-adjusted chi-square test statistics) 
were used.

For validity purposes, the incremental index 
Comparative Fit Index (CFI) and the absolute 
indexes, Root Mean Square Error of Approximation 
(RMSEA), as well as the relationship between the 
chi-square value (X2) and degrees of freedom (df), 
were used. The following reference values were 
considered: CFI> 0.90; RMSEA<0.05; X2/df<3.010.15,. 

To assess accuracy, the data were analyzed 
descriptively and inferentially. The descriptive 
analysis obtained the summary and dispersion 
measures of the studied variables. Inferential analysis 
established the diagnostic validity of the Guedes 
Tool. The complete instrument with its items and the 
respective values assigned to them is shown in Table 
1. The answers to this instrument were dichotomous, 
assigning the total value of the item when the answer 
was “yes”, and zero when the answer was “no”, for 
each question asked.
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Based on the responses of the respondents, the 
ROC (Receiver Operator Characteristics) curve, 
a diagnostic/prognostic validation technique, 
was developed, with the outcome of a low social 
support result of the dichotomous variable of the 
Social Support Scale (MOS-SSS). Values below 52 
points were considered to be low social support 
for this instrument, which was taken as the gold 
standard16. The results of the gold standard test and 
the Guedes Tool were interpreted independently, 
without knowledge of the results of the other.

The area under the ROC curve was also calculated, 
as well as its 95% confidence interval (95% CI) and 
the associated probability (p-value). In addition, the 
accuracy of the Guedes Tool was obtained from the 

sensitivity (S) and specificity (SP) values, the positive 
predictive value (PV +) and the negative predictive 
value (PV-)17.

To identify the best cutoff point for the Guedes 
Tool, Younder’s J Index ( J) was used, which 
summarizes the diagnostic test performance for 
the data of the study participants, and which also 
served for dimensioning of the accuracy sample. 
This statistic is obtained as follows: J = sensitivity 
+ specificity-1, where values range from 0 to 118. In 
all inferential analysis strategies, a significance level 
of ≤5% was adopted in an attempt to minimize the 
type I error. The analyzes were also stratified by 
gender and age group, in order to estimate different 
accuracy for these social conditions.

Table 1. Guedes Tool Questionnaire. Point values assigned to the items and the instrument. Natal, Rio Grande 
do Norte, Brazil.

Items and Factors (dimensions) Value assigned to the item
COMPOSITION AND EXTENSION OF SOCIAL NETWORK
1. Can you count on people close to you? 4
2. Do you have a friend you see often? 4
3. Do you have anyone in your family you can count on and who lives nearby? 4
4. Do you have a friend who lives nearby? 4
5. Do you have a neighbor who you can count on when needed? 4
INSTRUMENTAL SUPPORT AND AVAILABILITY
6. Do you live with a lot of people? 2
7. Do you often have visitors? 2
8. Do you have someone to help with the housework? 2
9. Do you have someone to help you leave the house if you need to? 2
10. Do you have someone to help if you are in bed or sick? 2
11. If you have financial difficulties, do you have someone to help you? 2
12. Do you have a family member who helps with your care if you need it? 2
RECIPROCITY AND LONGITUDINALITY
13. Do you participate in any family decisions? 2
14. Was the help you had or would have had in the past 30 days satisfactory? 2
15. Throughout your life, have you received adequate help from others? 2
EMOTIONAL SUPPORT AND SOCIAL PARTICIPATION
16. Do you have anyone to talk to? 2
17. Do you participate in decisions among your friends? 2
18. Do you spend your leisure time with anyone? 2
19. Is your social contact with other people permanent? 2
20. When you are sad or miss someone, do you have someone to talk to about it? 2
Total value attributed to the instrument 50
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RESULTS

Two hundred and six older adults (112 from an 
older adults association, 42 from home visits, 30 
from a public consultation center, and 22 from the 
Natal municipal park) participated in the study, with 
ages varying between 60-99 years and an average of 
69.80 (± 7.63) years, and of whom 145 (70.7%) were 
women. The most common schooling level among 
participants was elementary (49.5%), followed by 
the illiterate (24.4%) and those with a high school 
education (20.5%). Of this total, nine older adults did 
not answer a question on the MOS-SSS social support 
scale and were excluded from the accuracy analysis, 
which therefore had a total of 197 respondents. The 

MOS-SSS instrument identified 82 (41.62%) older 
adults with low social support.

The estimates of the indexes evaluated in the 
CFA were as follows: X2/ gl=1.33, RMSEA=0.04 
(95% CI 0.025-0.054) and CFI=0.91. As shown in 
Figure 1, the analysis of the ROC curve revealed a 
good area, of 0.78 (CI95: 0.72-0.85; p<0.001), for the 
determination of older adults with low social support. 
The Younder’s J Index with the highest value was 
0.44 for the cutoff ≤34 in the Guedes Tool, which 
has a sensitivity of 59.76% and specificity of 84.96% 
(Table 2). However, other cut off points can be used 
depending on the purpose of their application, as 
shown in Table 2.

Axis (x) presents 1 - Specificity and axis (y) Sensitivity.

Figure 1. Analysis of the ROC curve area to determine the low social support of the Guedes Tool, with the 
MOS-SSS Social Support Scale as a reference. Natal, Rio Grande do Norte, Brazil, 2018.



6 of 10

Validity and accuracy of the Guedes Tool

Rev. Bras. Geriatr. Gerontol. 2020;23(2):e200059

Table 2. Cutoff points of the Guedes Tool and its parameters of sensitivity (Sen), specificity (Spec), and positive 
(PV +) and negative (PV-) predictive values for older adults. Natal, Rio Grande do Norte, Brazil, 2018.

Criterion Sen 95%CI Spec 95%CI PV+ 95%CI PV- 95%CI
<10 0 0.0 - 4.4 100 96.8 - 100.0 1 1.0 - 1.0
≤10 2.44 0.3 - 8.5 100 96.8 - 100.0 0.98 0.9 - 1.0
≤12 3.66 0.8 - 10.3 99.12 95.2 - 100.0 4.13 0.4 - 39.0 0.97 0.9 - 1.0
≤14 4.88 1.3 - 12.0 99.12 95.2 - 100.0 5.51 0.6 - 48.4 0.96 0.9 - 1.0
≤16 6.1 2.0 - 13.7 99.12 95.2 - 100.0 6.89 0.8 - 57.9 0.95 0.9 - 1.0
≤18 7.32 2.7 - 15.2 99.12 95.2 - 100.0 8.27 1.0 - 67.4 0.94 0.9 - 1.0
≤20 9.76 4.3 - 18.3 99.12 95.2 - 100.0 11.02 1.4 - 86.4 0.91 0.8 - 1.0
≤22 14.63 7.8 - 24.2 99.12 95.2 - 100.0 16.54  2.2 -124.7 0.86 0.8 - 0.9
≤24 18.29 10.6 - 28.4 97.35 92.4 - 99.4 6.89 2.1 - 23.0 0.84 0.8 - 0.9
≤26 26.83 17.6 - 37.8 96.46 91.2 - 99.0 7.58 2.7 - 21.2 0.76 0.7 - 0.9
≤28 35.37 25.1 - 46.7 95.58 90.0 - 98.5 7.99 3.2 - 19.8 0.68 0.6 - 0.8
≤30 45.12 34.1 - 56.5 92.92 86.5 - 96.9 6.37 3.1 - 13.0 0.59 0.5 - 0.7
≤32 52.44 41.1 - 63.6 88.5 81.1 - 93.7 4.56 2.6 - 7.9 0.54 0.4 - 0.7
≤34* 59.76 48.3 - 70.4 84.96 77.0 - 91.0 3.97 2.5 - 6.4 0.47 0.4 - 0.6
≤36 65.85 54.6 - 76.0 75.22 66.2 - 82.9 2.66 1.9 - 3.8 0.45 0.3 - 0.6
≤38 71.95 60.9 - 81.3 67.26 57.8 - 75.8 2.2 1.6 - 3.0 0.42 0.3 - 0.6
≤40 84.15 74.4 - 91.3 55.75 46.1 - 65.1 1.9 1.5 - 2.4 0.28 0.2 - 0.5
≤42 89.02 80.2 - 94.9 45.13 35.8 - 54.8 1.62 1.4 - 1.9 0.24 0.1 - 0.5
≤44 92.68 84.8 - 97.3 32.74 24.2 - 42.2 1.38 1.2 - 1.6 0.22    0.1- 0.5
≤46 96.34 89.7 - 99.2 23.01 15.6 - 31.9 1.25 1.1 - 1.4 0.16   0.05-0.5
≤48 97.56 91.5 - 99.7 7.96 3.7 - 14.6 1.06 1.0 - 1.1 0.31 0.07-1.4
≤50 100 95.6 -100.0 0 0.0 - 3.2 1 1.0 - 1.0

* suggested cutoff point for the diagnosis of low social support for the total sample of older adults evaluated.

When stratifying the ROC curve according to 
gender, it was observed that the area under the 
curve barely changed in comparison with the area 
of the total population evaluated, being 0.79 (95% 
CI: 0.68-0.91) for men and 0.79 (95% CI: 0.72-0.87) 
for women. The best cutoff point for men would be 
≤40 with a Younder’s J Index of 0.50 (S=78.12%; 
SP=72.00%). For women, the best cutoff point is 
≤34, with a Younder’s J Index of 0.46 (S=62.00%; 
SP=84.09%). 

When we stratified the sample by age group, 
we identified an area under the ROC curve of 0.74 
(95%CI: 0.64-0.84) for older adults aged up to 69 
years (cut≤34; J=0.44; S=83.33%; SP=60.71%), 0.85 
(95%CI:0.76-0.94) for those between 70 and 79 years 
(cut-off≤30; J=0.61; S=64.52%; SP=97.22%) and 

0.72 (95%CI: 0.45-0.98) for ages over 80 years (cut-
off≤36; J=0.51; S=66.67%; SP=85.71%).

DISCUSSION

The steps covered in this research were based 
on the previous stages of the construction of 
this instrument, among them, the proposition of 
items based on literature review8, content-based 
validity, validity based on the response process17 and 
exploratory factor analysis18.

All the estimates of the absolute and incremental 
indexes demonstrated the adequate fit of the model 
with 20 items and four dimensions. The RMSEA 
obtained was within the desirable range. This 
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absolute indicator assesses how well the model fits 
the population, while the goodness of fit values for 
this criterion indicate that the model has a good fit, 
and correct internal structure10. 

Regarding the second absolute indicator estimated, 
the chi-square analyzed in isolation demonstrated 
excellent results for this study. Variance, which 
depends on the sample size, was stable, and represents 
another important absolute indicator in determining 
the quality of fit of the model11,16.

The CFI assessed is an incremental indicator that 
measures the relative improvement of the model in 
relation to a standard model. This standard model 
is typically considered to have a variance between 
variables equal to zero, with the closer to 1 (one) 
the CFI, the better the quality of the adjustment. 
The CFI value obtained for this instrument (0.91) 
was adequate.

The latent dimensions confirmed in the present 
study are the subject of discussions in scientific 
literature, and should therefore be justified in the 
present discussion, with a theoretical model provided 
for each one. Our decision to choose such domains 
is also based on previous studies regarding this 
instrument12,13. 

Studies have pointed out the importance of the 
composition and extension of the social network 
of individuals, such as having someone close on 
whom one can count, whether a family member, 
friend or neighbor19-22, as well as how these structures 
are arranged and thus, how they can influence the 
physical and mental health of older adults23. This was 
the first dimension presented in the instrument, and 
the score attributed to its items has a greater weight 
than the score of the items in the other dimensions. 
The justification for this greater weighting of items 
can be verified in a previous study of this instrument13.

The solicitude and support provided during 
the performance of activities, addressed in the 
dimension of instrumental support and availability, 
is important for the maintenance of adequate 
informal social support, and can be a fundamental 
tool in the promotion of self-care for older adults 
and, consequently, a support mechanism for such 
individuals and public and private health services24.

Informal social support, when considered as a 
two way street, can generate a feeling of appreciation 
for both the older adults and the other social actors 
involved25,26. The perception of adequate social 
involvement throughout life, on the other hand, may 
be associated with a better quality of life for older 
adults, with positive repercussions on their health 
and independence27. These aspects were addressed 
in the reciprocity and longitudinality dimension.

Emotional support and social participation are 
important requirements for the informal social 
support of older adults. The feeling of positive 
insertion in a social context can generate important 
feelings of welcome and appreciation for older adults 
and those who participate in their social network25. 
Insufficient levels in these aspects of informal social 
support can lead to significant psychological damage 
to older adults20,28.

Regarding the analysis of accuracy, the choice 
of the social support scale (MOS-SSS) as the gold 
standard is justified, as this instrument has good 
psychometric construct validity indicators for 
the Brazilian population29. The instrument also 
underwent recent standardization of its cutoff 
points14. Although in both the studies cited, the 
sample was not exclusively limited to older adults, 
this instrument was originally designed for an older 
population, and contains items relevant for the 
assessment of social support among older adults30.

Considering the results of the total sample 
of this research, a score of 34 points or less for 
considering the informal social support for older 
adults as insufficient provided good specificity and 
moderate sensitivity, as well as good indicators for 
the positive and negative predictive values.17. In 
addition, the area on the ROC curve obtained was 
desirable, demonstrating an acceptable degree of 
accuracy at this cutoff point for this population11. 

Other cutoff points may be applicable, depending 
on the objective and priorities of the observer. If the 
option is for a higher sensitivity or if the priority is 
for greater specificity, this reference can be adjusted, 
according to the results obtained in this study.

When stratifying the sample for both sex and 
age groups, the ROC curve did not undergo major 
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changes. Thus, the use of this cutoff point for the 
overall older population is correct. However, in 
specific research cases, the observer may select, 
for example, cutoff points to diagnose insufficient 
informal social support for men (40 points or less) 
or women (34 points or less), as the patterns of 
perception of social support may differ between 
men and women7.

When stratifying for age groups, in all groups 
the area of the ROC curve was desirable. However, 
the group of older adults aged 80 and over did 
not exhibit statistically significant indicators, and 
their cut-off point should be used with caution. We 
therefore suggest that the value obtained for the 
overall sample be considered eligible, regardless of 
the age group. Thus, we consider that the accuracy of 
this instrument does not depend on the stratification 
of age for the older adult group.

This instrument was designed with the diagnosis 
of insufficient informal social support for the older 
population in mind. However, the positive accuracy 
indicators related to the MOS-SSS scale for the 
diagnosis of social support for the overall population, 
emphasizes that the application of the Guedes Tool 
for other populations cannot be ruled out. Its broad 
approach in other dimensions which are common 
to several vulnerable groups, not just older adults, 
should also be considered

The sample was representative for both stages of 
this study (confirmatory factor analysis and accuracy). 
Data collection in various environments minimized 
errors in relation to selection bias. A considerable 
number of participants of both sexes, with different 
ages and varying levels of education, resulted in a 
desirable heterogeneity of the sample, considering that 
the instrument is being developed for the overall older 
population. The prior calibration of the interviewers 
reduced the chances of errors relating to the observer 
during the interviews (information bias)11.

Considering the aforementioned aspects, this 
instrument is an important tool for epidemiological 
screening to diagnose insufficient informal social 
support among older adults, and can be applied 
in various health services and levels of health 
care, especially in primary care, to provide a more 

complex assessment perspective that contemplates 
the demands of an expanded concept in health4,5.

Regarding the limitations of the study, it should 
be mentioned that, despite having respondents from 
a range of environments, the sample was convenience 
based and concentrated in only one region of Brazil. 
For a country of continental size, with a population 
with a wide range of socio-cultural and economic 
aspects, studies in other locations are important. 
Previous steps in the development of this instrument 
have taken a broader approach, with respondents 
from the five regions of Brazil13.

Another relevant question refers to the failure 
to carry out a direct assessment of the cognitive 
capacity of the respondents, which increases 
the risk of older adults with cognitive deficits 
answering the questionnaire, impairing the analysis 
and interpretation of the data, as this exclusion 
criterion was assessed from the self-reporting of 
the interviewees.

The “information” dimension for assessing social 
support is discussed in scientific literature16 and was 
not addressed in this instrument. Addressing all the 
aspects of a complex construct such as social support, 
is a great challenge, and could lead to the creation 
of an excessively extensive instrument. Therefore, in 
professional practice, the evaluator should apply care 
in relation this aspect when evaluating older adults.

Considering the obtaining of evidence of the 
validity of instruments as a process of constant 
improvement, it is important to emphasize that 
other steps, in different population groups should 
be carried out, such as, for example, cross-cultural 
adaptations to other languages, and confirmatory 
factor analysis for other vulnerable groups.

CONCLUSIONS

The Guedes Tool instrument presented a well-
adjusted model with four dimensions, according to 
criteria obtained by confirmatory factor analysis. 
This indicates an internal structure with items and 
dimensions of good psychometric quality. 
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The Guedes Tool exhibited a good area under 
the ROC curve and good specificity and moderate 
sensitivity for the cutoff value of 34 points or less 
for the diagnosis of insufficient informal social 
support, in relation to the total sample of older 
adults evaluated. The good indicators of positive 

and negative predictive values for this reference 
cut-off point reinforce the desirable accuracy of the 
instrument. Other steps for improving the process 
of obtaining evidence of validity are important.

Edited by: Ana Carolina Lima Cavaletti
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