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ABSTRACT
Objectives: to assess the reliability and validity of the 46 items version of the comfort scale 
for family members of people in critical condition. Methods: a methodological study, carried 
out with 278 family members of critically ill patients, admitted to adult and pediatric intensive 
care units, in a city in the interior of the state of São Paulo, in Brazil. The analyzes were based 
on the Classical Test Theory and Item Response Theory. Results: Horn’s parallel analysis and 
exploratory and confirmatory factor analysis did not identify the scale’s unidimensionality 
nor the tridimensionality. The maximum factor loads were positive. The scale proved to be 
reliable (α=0.93 and Ω=0.63), most item-total correlations were greater than 0.28 and the 
discrimination coefficients were greater than one. Conclusions: the scale showed satisfactory 
reliability and relative construct validity. However, the recommended tridimensional structure 
for the scale has not been confirmed.
Descriptors: Psychometrics; Validation Study; Family; Nursing; Intensive Care Units.

RESUMO
Objetivos: avaliar a confiabilidade e a validade da versão com 46 itens da escala de conforto 
para familiares de pessoas em estado crítico. Métodos: estudo metodológico, realizado com 
278 familiares de pacientes críticos, internados em unidades de terapia intensiva adulto e 
pediátrica, do interior de São Paulo, Brasil. As análises foram baseadas na Teoria Clássica 
dos Testes e na Teoria de Resposta ao Item. Resultados: a análise paralela de Horn e as 
análises fatorial exploratória e confirmatória não identificaram a unidimensionalidade nem 
a tridimensionalidade da escala. As cargas fatoriais máximas foram positivas. A escala se 
mostrou confiável (α=0,93 e Ω=0,63), a maioria das correlações item-total foram superiores 
a 0,28 e os coeficientes de discriminação maiores que um. Conclusões: a escala apresentou 
confiabilidade satisfatória e relativa validade de construto. No entanto, a estrutura tridimensional 
recomendada para a escala não foi confirmada.
Descritores: Psicometria; Estudos de Validação; Família; Enfermagem; Unidades de Terapia 
Intensiva.

RESUMEN
Objetivos: evaluar la confiabilidad y validez de la versión con 46 ítems de la escala de comodidad 
para familiares de personas en estado crítico. Métodos: estudio metodológico, realizado 
con 278 familiares de pacientes críticos, ingresados en unidades de cuidados intensivos de 
adultos y pediátricos, en el interior de São Paulo, Brasil. Los análisis se basaron en la teoría 
clásica de los tests y la teoría de respuesta a los ítems. Resultados: el análisis paralelo de Horn 
y el análisis factorial exploratorio y confirmatorio no identificaron la unidimensionalidad o 
tridimensionalidad de la escala. Las cargas factoriales máximas fueron positivas. La escala 
demostró ser confiable (α=0,93 e Ω=0,63), la mayoría de las correlaciones ítem-total fueron 
mayores a 0.28 y los coeficientes de discriminación fueron mayores a uno. Conclusiones: la 
escala mostró una fiabilidad satisfactoria y una validez de constructo relativa. Sin embargo, 
no se ha confirmado la estructura tridimensional recomendada.
Descriptores: Psicometría; Estudio de Validación; Familia; Enfermería; Unidades de Cuidados 
Intensivos.
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INTRODUCTION

Comfort is a holistic, subjective and multidimensional concept 
affected by physical, environmental, social and psycho-spiritual 
contexts, which changes in time and space(1). It results from the 
interactions that the individual establishes with himself/herself, 
with those around him/her and with the situations he/she faces 
in the process of illness and health care(2-3).

In intensive care units (ICUs), family members of critically ill 
patients have linked comfort to the existing infrastructure in the 
hospital environment, as well as the possibility of staying along 
with the patient, effective communication, psychological support 
and flexibility in the visits(4-5).

However, this model of hospital care ends up forcing restric-
tive behaviors that, besides not allowing care to patients in all its 
aspects, disregards the needs of the family member as a person 
and individual worth of care.

A fact that contributes to the perception of comfort also extends 
the ability and coping strategies used by the family, by their previ-
ous experiences with hospital admissions or with the illness itself, 
along with the position that the relative has in the family context(6).

The admission of a patient to the ICU causes changes in the 
family’s routine, which had a sudden break of coexistence and 
the needs altered. Also, the anguish caused by the possibility of 
loss and separation, besides the length of hospitalization of criti-
cally ill patients, are factors that interfere in family dynamics(7).

In the nursing practice environment, the term comfort is widely 
used in the daily language of nursing professionals, often related 
to the physical dimension of the ill individual, and has been an im-
portant element of the health promotion and comprehensive care 
process, given the need to reduce people’s suffering, in all contexts 
of health care(2,8).

However, assessing family members’ comfort has been a chal-
lenge, not only due to the variety of factors that may interfere with 
the perception of this concept, but also due to the scarcity of instru-
ments available in the literature. There is only one other instrument, 
translated and validated into Portuguese available in the literature 
aimed at assessing the comfort of caregivers of cancer patients(9).

This was the fact which inspired, in the year 2011, researchers 
from a Brazilian public university to develop the Comfort Scale for 
Family Members of People in Critical Health Condition (ECONF). The 
preliminary version of the instrument had 62 items, distributed on a 
six-point (or levels) Likert scale, being: 0- not applicable, 1- not com-
fortable at all, 2- not very comfortable, 3- more or less comfortable, 
4 - very comfortable and 5- totally comfortable. Each of the 62 items 
was weighed increasingly, that is, the higher the value attributed 
to the items, the greater the degree of comfort. These items were 
determined after a content analysis carried out by a group of judges 
(specialists and family members) and were distributed in 7 dimensions: 
safety (14 items), embracement (12 items), information (12 items), 
social/spiritual support (4 items), closeness (4 items), convenience 
(7 items) and self and routine integration (9 items)(5).

Following the validation process, the instrument was applied to a 
sample of 274 family members of adult patients in critical condition, 
admitted to six ICUs of three public hospitals in the state of Bahia(10). 
The data were analyzed using the Classical Test Theory (CTT) and 
the Item Response Theory (IRT) using the Rasch model. The analysis 

of the items by the CTT showed a high Cronbach’s alpha coefficient 
(α) indicating the scale’s reliability (α=0,92). The item discrimination 
analysis, based on the Item-Total Correlation (ITC), showed that except 
for items 12, 27 and 35, all items exhibited adequate ITC (>0.20). The 
analysis of the items by the TRI-Model Rasch (analysis of the infit, 
outfit and difficulty) showed that most of the items were answered 
within the expected standard (average infit and outfit in the range 
of 0.7 to 1.3 and absolute difficulty lower to 1)(5).

After analysis by CTT and TRI, 16 items were excluded from the 
scale (criteria such as ITC<0.2, Overfit on infit or outfit, presence of 
DIF and factorial load<0.30 were used to exclude items) achieving 
a final scale with 46 items and three factors called Safety (SAF) 
with 22 items, Support (SUP) with 18 items and Family and rela-
tive? interaction (INT) with 6 items.  The scale, called ECONF-46, 
kept the high alpha coefficient (α=0.92) and item-total correlation 
within the expected parameter (ITC>0.2). The SAF factor showed 
very good internal consistency (α=0.89) with ITC ranging from 0.31 
(item 21) to 0.67 (item 41); the SUP factor showed high internal 
consistency (α=0.88) with ITC ranging from 0.34 (item 31) to 0.66 
(item 57); the INT factor showed satisfactory internal consistency 
(α=0.77) with ITC ranging from 0.43 (item 29) to 0.63 (item 32)
(10). The rotation procedures adopted were orthogonal (Varimax), 
oblique and the matrix of polychoric correlations were also used. 
Thus, a version of the study with 46 of the 62 items, grouped in 
three dimensions: SAF, SUP and INT was made available at the end 
of the completion of a graduate school program(5).

Subsequently, an analysis of main components about the 62 
items of the same instrument, only by CTT showed a structure of 4 
factors and 7 items that did not present criteria of permanence in 
the model. The 4 factors, called safety (20 items), support (21 items), 
family/relative interaction (7 items) and self-interaction and routine 
interaction (7 items), constituted a scale with 55 items, here called 
ECONF-55.  The reliability analysis showed adequate values for the 
scale (α=0.92) and for its Safety dimension (α=0.89), Support (α=0.88), 
Family/relative interaction (α= 0.81) and self-interaction and routine 
interaction (α=0.78). The item discrimination analysis showed that, 
except for items 12 and 35, all the others showed ITC greater than 
0.20(5,10). Thus, the study on the validation of the instrument was 
published with 55 of the 62 items, distributed in four dimensions 
called: Safety, Support, Family Integration, Self, and routine integra-
tion, also with satisfactory psychometric properties(5).

Although the CTT does not conflict with the Item Response 
Theory, they are references used to validate a completely different 
instrument that can change the results of a study, as evidenced in 
ECONF.  In the TRI, each item is considered independent in the analysis 
of the instrument, without highlighting the total scores. Thus, the 
results do not depend exclusively on the test or the questionnaire, 
but on the behavior of each item that composed it(11). In the analysis 
performed by CTT, all items have the same weight and the analysis is 
performed considering the instrument’s total score, to select the best 
items(12). The completely different paths of analysis in the two theories 
probably contributed to modify the configuration of ECONF items.

Due to the discrepancy in the number of items involving the two 
versions of the same instrument, the dimensional structure that did 
not remain the same (four dimensions in the  55 items version and 
three in the 46 items version), and the time elapsed for publication, 
in which many researchers used the original instrument provided 
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in thesis formatting, different from the published one, the present 
study proposed to analyze the psychometric properties of the 46 
items version of ECONF and its three dimensions, in relatives of 
adult and pediatric patients from the state of São Paulo.

OBJECTIVES

To assess the reliability and validity of the 46 items version of the 
comfort scale for family members of people in critical condition.  

METHODS

Ethical aspects

In this study, the guidelines of Resolution No. 510/2016 of the 
Ministry of Health were followed, in which information collected 
in a database without the possibility of individual identification is 
no longer assessed by the system of Research Ethics Committees 
(CEP) of the country(13), so there is no CAAE.

Design, study location and period

This is a methodological, observational, cross-sectional, and 
analytical study of psychometric validation in which an unidentified 
database was used, with information from family members who 
responded to ECONF-46. Data were collected from the year 2013 
to the year 2016, in the Intensive Care Units (ICUs) of two public 
hospitals, located in the municipalities of Bauru and Botucatu, 
in the interior of the state of São Paulo.

At the time of data collection, the ICUs included in the research 
(two adult ICUs and two pediatric ICUs) did not have an open visit, 
they were intended for the care of clinical and surgical patients 
and family members waiting for the daily visit, which was once 
a day, in the lobby of the units.

Sample, inclusion, and exclusion criteria

The sample consisted of 278 family members, who were 18 
years old and over, with a relative hospitalized in the ICU for more 
than 48 hours, had self-reported cognitive conditions to answer 
the questionnaire and were visiting the family member in the ICU.

A total of 208 of the total family members had patients admitted 
to an adult ICU and, the rest (n=70), to a pediatric ICU. It should be 
observed that the different distribution of the sample can be attrib-
uted to the fact that it was obtained from different studies carried 
out with ECONF-46, some of which have already been published(14-15).

The scale was applied to family members of pediatric patients, 
because although the instrument, in its validation process, was 
applied only to family members of adult patients, it is intended 
for family members of pediatric and neonatal critical patients.

Study protocol

The data, which supported the construction of our database, were 
collected from 2013 to 2016, using two instruments: the first, was 
used to collect clinical data from patients and sociodemographic 
information from family members; and the second instrument was 
designed to assess the comfort of family members through the ECONF 

scale with 46 items, distributed in three dimensions: Safety (SAF), 
Support (SUP) and Family/relative interaction (INT). The approach 
and invitation to the family member to enroll in the research was 
carried out in the ICU waiting room (entrance hall), before visiting 
the patient. The interviews, with up to two members of the same 
family, were carried out individually in a private environment.

Data analysis

Initially, Shapiro-Wilk tests were performed to verify the 
conformity of the scale scores to the normal distribution(16). The 
analysis procedures included the assessment of construct validity 
and analysis of the instrument’s reliability(17).

To assess the construct validity, the Kaiser-Meyer-Olkin test 
(KMO) and the Bartlett sphericity test were used to assess, re-
spectively, the adequacy of the data for factorial analysis and the 
nullity criteria of the correlation among the items of the scale. 
Horn Parallel Analysis (APH) was used to determine the number 
of factors/components to be extracted. In APH, the average of 
the eigenvalues of a hypothetical set of correlation matrices of 
the items in the scale is calculated, paired and compared with 
the eigenvalues of the original matrix(18). The number of retained 
factors must have an eigenvalue > 1 (Kaiser criterion) and must 
surpass the respective eigenvalues obtained from the data. APH 
is considered more accurate than the Kaiser or Cattell criteria(19).

An Exploratory Factorial Analysis (EFA) was performed con-
sidering the Kaiser criterion, the factorization method and the 
type of rotation suggested by the nature of the data. Additionally, 
EFAs based on the dimensions suggested by the parallel analysis 
were performed. Factorial loads with an absolute score less than 
0.30 and items that presented two or more absolute loads with 
an absolute difference bellow 0.10 (that is, that show a complex 
correlation structure) or with communalities after extracting the 
item below 0.40 were considered negligible(20-22).

The discriminative power of the items was assessed by the 
item-total correlation, by a Graded Response Model (GRM) and 
by the factorial loads obtained in the EFA. The GRM is a TRI model 
specifically developed for ordinal items. The factorial loads assessed 
the conformity among the three dimensions of the ECONF and 
the three factors extracted in the EFA. The GRM model provided 
unidimensional discrimination coefficients (a) for the items. It was 
standardized that ITC<0.20 indicated a negligible correlation and 
a 0>1 suggested good item discrimination.

Complementing the construct validity analysis, Confirmatory Factor 
Analysis (CFA) was used to test the hypothesis that the scale items 
can be grouped according to the three dimensions indicated, or the 
three dimensions indicated by the EFA or the dimensions indicated 
in the parallel analysis. In the process, the statistics Path Diagram, 
Root-Mean-Square Error (RMSEA), Comparative Fit Index (CFI), Tucker 
Lewis Index (TLI) were exposed, and a chi-square test of adjustment 
adequacy was used. In general, RMSEA<0.08; CFI>0.90, TLI>0.90 
and adequacy test with p>0.05 indicate acceptable adjustment(23). 

The scale reliability was analyzed using Cronbach’s alpha co-
efficient (α) and McDonald’s omega coefficient (Ω) for the scale 
items, for the three dimensions suggested by the EFA, for the 
three dimensions indicated and among the dimensions.  The 
alpha coefficient is based on the variance and covariance of the 
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items and values above 0.70 indicate acceptable reliability(24). The 
omega coefficient is based on the proportion of the variance of 
the factor loads and, in general, it provides a closer estimate for 
reliability than the alpha(24), besides, for multidimensional scales, 
the hierarchical omega is more suitable(16-25).

Considering that the items on the scale are categorical ordinals, 
in factor analysis, it was decided to use the polychoric correlations 
and, in correlation analyzes, the ordinal correlation coefficient of 
Spearman was chosen. In the analyzes, the software R and the 
Statistical Package for the Social Sciences (SPSS) version 20.0, 
Windows platform, were used. As a standard, the level of signifi-
cance was set at 0.05.

RESULTS

The sample consisted of 278 adult participants, most of them 
female (50.4%) and with a mean age of 42.8 years old (±15.1). The 
predominance of family members living with a partner (80.9%), 
Elementary school (42.8%), Catholics (57.6%) and economically 
active (60.8%) can be highlighted. According to the results, family 
members of pediatric patients were significantly younger (p<0.001), 
had higher income (p=0.003) and less education (p<0.001) than 
family members of adult patients, Table 1.

Dimensionality

Due to the lack of normality of the data and the ordinal cat-
egorical nature of the scale items, the APH and factor analyzes 
were based on the method of the principal axis factoring- PAF, 
simple oblique rotation (oblimin) and polychoric correlations. 
The PAF, as a factor analysis method, can distinguish common 
variance from the specific variance of items, whereas the analysis 
of main components cannot(18,22,26). Oblique rotation assumes that 
the factors extracted are correlated and produces similar results 
to orthogonal methods when the correlation is absent(27). The use 
of factors over the use of main components is linked to the intent 
to assess the interrelation among a set of items(26).

Regarding the analysis of the scale’s dimensionality, Figure 
1 shows the scree plot of the parallel analysis of the ECONF 46 
scale’s items. The graph allows defining the number of factors 
and the number of components to be extracted from the scale. 
The four dotted lines are associated with the main components 
or factors based on simulated or resampled data. The amount 
of “-x-” above the upper dotted lines indicates the number of 
components to be extracted and the quantity of “-∆-” above the 
lower dotted lines indicates the number of factors to be extracted. 
Thus, the examination of the scree plot allows recommending 
the extraction of 8 factors and 7 components, indicating the non-
unidimensionality of the scale for the individuals under study. 

Table 1– Sociodemographic characterization of family members of patients 
admitted to intensive care units in the state of São Paulo, Botucatu, São 
Paulo, Brazil, from 2013 to 2016

Variables

Total Recruitment site 

(N=278) Pediatric 
ICU* Adult ICU p

n % n % n %

Sex
Male 138 49.6 41 58.6 97 46.6
Female 140 50.4 29 41.4 111 53.4 0.1121

Age
Mean (±SD) 42.8(± 15.1) 33.6(± 10.7) 45.9 (± 15.2) <0.0012

Marital status
Unsteady 53 19.1 15 21.4 38 18.3
Steady 225 80.9 55 78.6 170 81.7 0.6851

Religion
Non Catholic 118 42.4 33 47.1 85 40.9
Catholic 160 57.6 37 52.9 123 59.1 0.4361

Job
Not working 109 39.2 33 47.1 76 36.5
Working 169 60.8 37 52.9 132 63.5 0.1531

Income
Did not answer 12 4.3 0 0.0 12 5.8
< 1700 100 36.0 17 24.3 83 39.9
> 1700 166 59.7 53 75.7 113 54.3 0.0031

Kinship
Direct 174 62.6 51 72.9 123 59.1
Indirect 89 32.0 14 20.0 75 36.1
None 15 5.4 5 7.1 10 4.8 0.0421

Education
Did not answer 1 0.4 0 0.0 1 0.5
Illiterate 6 2.2 0 0.0 6 2.9
Elementary School 119 42.7 20 28.6 99 47.5
High School 109 39.2 45 64.3 64 30.8
Higher Education 43 15.5 5 7.1 38 18.3 <0.0011

Note: *ICU – Intensive Care Units; 1 – Pearson Chi-Square2-sided with continuity correction; 2 – t-
test for equality of means with equal variances not assumed.

Figure 1 - Parallel analysis of the items
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Construct Validity

Based on the assumption that the scale is not unidimen-
sional, EFA was performed considering the eight suggested 
factors by the APH and the three recommended factors in the 
original scale. Regarding the adequacy of the data for the three 
analyzes, EFA (with eight and with three factors) and with one 
factor for each of the dimensions postulated in the original 
scale (Table 2), the KMO values, for all five adjustments, were 
greater than 0.70, demonstrating the adequacy of the data for 
factor analysis. Bartlett’s Sphericity Test (TEB) indicated that the 
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hypothesis that the items are not correlated with each other 
should be rejected (p<0.001).

The five adjustments did not show satisfactory performance 
(RMSEA>0.10), eight factors extracted explained 74.9% of the total 
variation of the items and three explained 56.2%. The subscales 
(safety, support, and family/relative interaction) explained an 
insufficient percentage of the total variation. An improvement 
in these rates would require eliminating more than 22% of the 
items on each scale. As a by-product, it is observed that unidi-
mensionality is rejected for each of the three dimensions.

an indication for the exclusion of item 35_B for showing a complex 
correlation structure. The 12 items associated with Factor 3 exhibited 
the maximum absolute factorial load varying from 0.38 (46_B) to 0.81 
(45_C), an indication of exclusion of item 46_B for showing a complex 
correlation structure. If we exclude the items based on the criteria 
of low factor load and complex correlation structure, the items can 
be grouped according to the factors as follows: Factor 1 (21 items): 
02_A, 03_A, 05_A, 06_ A, 10_ A, 11_ A, 13_ A, 14_ A, 15_ A, 16_ A, 
19_ A, 20_ A, 24_ A, 28_ A, 40_ A, 07_B, 21_B, 33_B, 34_B, 38_B and 
39_B; Factor 2 (9 items): 17_A, 23_B, 25_B, 26_B, 30_B, 32_B, 37_B, 
42_B and 44_B; Factor 3 (11 items): 09_A, 12_A, 22_A, 27_A, 43_A, 
29_B, 01_C, 08_C, 31_C, 41_C and 45_C.

In the EFA with the eight factors indicated in the parallel analysis, 
nine items more associated with the MR1 factor were identified, with 
a maximum absolute factorial load ranging from 0.38 (item 02_A) 
to 0.83 (item 09_A), with item 02_A receiving the exclusion recom-
mendation for showing a maximum absolute load less than 0.30 
and because this load is very close to the absolute load between the 
item and another factor (in this case, the MR5 factor), thus showing a 
complex correlation structure. For the nine items associated with the 
MR2 factor, the maximum absolute loads ranged from 0.47 (23_B) to 
0.81 (25_B). For the three items associated with the MR3 factor, the 
maximum absolute loads were 0.60 (items 41_C and 45_C) and 0.71 
(43_A). For the 10 items associated with the MR4 factor, the variation 
was from 0.42 (14_A) to 0.83 (19_A), with an indication of exclusion 
of items 03_A, 04_A, 06_A and 14_A as they show a complex cor-
relation structure. For the four items associated with the MR5 factor, 
the variation was from 0.43 (37_B) to 0.83 (46_B). For the two items 
associated with the MR6 factor, the maximum absolute loads were 
0.61 (28_A) and 0.93 (07_B). For the eight items associated with the 
MR7 factor, the variation of the absolute maximum load was from 0.8 
(items 39_B and 08_C) to 0.85 (38_B), with an indication of exclusion 
of item 33_B due to low maximum absolute factor load and items 
40_A, 33_B, 39_B and 08_C by complex correlation structure. The 
MR8 factor is associated only with item 13A with an absolute load 
of 0.56. If we exclude the items based on the criteria of low factor 
load and complex correlation structure, the items could be grouped 
according to the factors as follows: MR1 (8 items): 09_A, 12_A, 16_A, 
20_A, 22_A, 24_A, 27_A and 29_B; MR2 (9 items): 17_A, 23_B, 25_B, 
26_B, 30_B, 32_B, 35_B, 42_B and 44_B; MR3 (3 items): 43_A, 41_C 
and 45_C; MR4 (6 items): 05_A, 10_A, 11_A, 15_A, 19_A and 18_C; 
MR5 (4 items): 37_B, 46_B, 01_C and 31_C; MR6 (2 items): 28_A and 
07_B; MR7 (4 items): 21_B, 34_B, 36_B and 38_B; MR8 (1 item): 13_A.

Concerning specifically to the item’s discriminatory capacity, 
most item-total correlations ranged from 0.28 to 0.68 and the item’s 
discrimination coefficients were greater than 1, in fact, only item 
Q08 (“Be able to help your relative to face this situation”) and Q43 
(“Have available professionals to help your relative”) that showed 
negligible correlations (r = 0.09 and r = 0.08, respectively) and low 
discriminatory capacity (a = 0.95 and a = 0.73, respectively). The 
item with the highest absolute correlation with the scale score was 
the Q30 (“Be treated with kindness at the ICU reception”) with a 
correlation r = 0.68 and very high discriminatory capacity (a = 1.69). 
Item Q26 (“Being able to relax and/or be distracted during the 
hospital stay”) showed the lowest discriminating capacity (a= 0.67 
and r = 0.44) and Q20 (“Realize that the team pays attention to your 
relative’s conditions”) showed the highest (a = 3.69 and r = 0.57).   

Table 2 - Data adequacy measures for exploratory factorial analysis of the 
comfort scale for family members of people in critical health condition, 
Botucatu, São Paulo, Brazil, from 2013 to 2016

Statistics
46 items

Safety ECONF46*  
Support

Family/
relative 

interaction
Eight 

Factors
Three 

Factors

Number of Items 46 46 22 18 6
KMO** 0.82 0.82 0.83 0.82 0.72
p value of Bartlett’s 
Sphericity Test. < 0.001 < 0.001 <0.001 <0.001 <0.001

Numbers of Factors 
extracted 8 3 1 1 1

% Variation 
explained by factors 74.9 56.2 48.6 44.9 50.2

% Commonality<0,4 0 13.0 22.7 33.3 50.0
RMSEA§ 0.501 0.457 0.209 0.282 0.203

Note: *ECONF – Comfort Scale for Family Members of People in Critical Health Condition; **KMO 
– Kaiser Meyer Olkin statistic; § RMSEA – Root Mean Squared Erro.

The Discriminating Power of Items

Table 3 shows the factorial loads of the tridimensional adjust-
ment based on the EFA referred to in Table 2, the communalities 
(h2) and the item-total correlations (ITC) associated with the scale 
items. The examination of the maximum absolute factor load of 
each item in the table allows grouping such items according to 
factors F1, F2 and F3, so that F1 is linked to 24 of the 46 items, 
F2 is linked to 10 of the 46 items and F3 is linked to 12 out of the 
46 items. The three factors together explain 56.2% of the total 
variation observed in the 46 items.

Concerning the dimensions of safety, support and family/
relative interaction indicated, 16 of the 22 items in the Safety 
dimension are associated with the F1 factor, 9 of the 18 Support 
items are associated with the F2 factor, and 5 of the 6 items of the 
Family/ relative interaction are associated with the F3 factor, that 
is, 72.7% of the security items are associated with F1, 50.0% of 
the support items are associated with F2 and 83.3% of the items 
of family/ relative interaction are associated with F3.

When running the AFE with the three factors, it is possible to 
observe 24 items most associated with Factor 1, with a maximum 
absolute factorial load varying from 0.34 (item 18_C) to 0.92 (item 
15_A), with items Q04_A, 36_B and 18_C are recommended for 
the exclusion for showing a maximum absolute load less than 0.30 
or for showing absolute load very close to each absolute load be-
tween the item and another factor (complex correlation structure). 
The 10 items most associated with Factor 2 exhibited maximum 
absolute factorial load ranging from 0.38 (35_B) to 0.83 (42_B), with 
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Confirmatory factorial analysis

To further examine the structure of ECONF-46, a Confirmatory 
Factorial Analysis was carried out to verify the scale’s tridimensional 
hypothesis. Figure 2 shows the path diagram that summarizes the 
analysis. In the diagram, the values linked to the arrows indicate 
the standardized regression coefficient considering the latent 
variable (inside the circle) as an independent variable and the 
manifested variable (inside the square) as a dependent variable, and 
the values linked to the bidirectional arrows indicate correlations.

Concerning the adequacy of the model to the tridimensional 
structure (SAF, SUP, INT), two measures of adjustment adequacy 
were reasonably favorable to the structure (CFI =0.92 and TLI = 

0.916) and two were severely unfavorable (RMSEA = 0.166 and 
χ2=8490.54 with p<0.001). When the data were adjusted to the 
three dimensions indicated by the EFA, the statistics did not dif-
fer much (CFI = 0.93, TLI = 0.93, RMSEA = 0.152 and χ2=7273.14 
with p<0.001), demonstrating that both the three-dimensional 
model of the authors and the one obtained in the present work 
show a somewhat obscure behavior regarding the adequacy of 
the adjustment. An AFC with the dimensional structure indicated 
in the parallel analysis, with eight factors, produced the statis-
tics CFI = 0.94, TLI = 0.93, RMSEA = 0.144 and χ2=5853.9 with p 
<0.001. Even if the nine items with maximum factorial loadings 
below 0.3 or with a complex correlation structure are eliminated, 
the results will be slightly different from those observed in the 

Table 3 - Factorial loads, commonality, item-total correlation, and discrimination of items on the comfort scale for family members of people in critical 
health condition, Botucatu, São Paulo, Brazil, from 2013 to 2016

Items F1 F2 F3 h2* ITC** a***

Safety dimension
02.Receive information about your relative at any time 0.56 -0.11 0.37 0.56 0.44 2.28
03.Realize that your relative likes the treatment he/she receives 0.70 -0.26 0.27 0.63 0.36 1.63
04.Realize that your relative gets quick treatment when needed 0.46 0.37 0.05 0.49 0.57 1.74
05.Keep your sleeping routine as before your relative’s admission 0.45 0.03 0.29 0.40 0.41 1.60
06.Receive a word of support from the team during admission 0.67 0.23 0.09 0.66 0.58 3.01
09.Understand which treatment is being provided to your relative 0.19 0.13 0.59 0.52 0.42 1.58
10.Realize that your relative has received hygiene care 0.86 -0.07 -0.01 0.69 0.46 2.26
11.Realize that the ICU team offers information cordially 0.78 0.01 0.02 0.62 0.48 2.13
12.Keeping emotionally in control 0.19 -0.06 0.78 0.73 0.36 1.77
13.Being able to receive information about your relative when you call 0.46 -0.09 0.25 0.34 0.29 0.89
14.Realize the ICU team is interested in knowing how you are doing 0.66 -0.37 0.44 0.75 0.30 1.87
15.Hear the truth from professionals about your relative’s health condition 0.92 -0.19 0.02 0.78 0.48 2.69
16.Be accompanied by a friend or family member during the visit 0.54 -0.06 0.24 0.42 0.31 1.47
17.Have available professionals to help your relative 0.31 0.53 0.10 0.53 0.57 1.60
19.Be advised of modifications in the clinical condition of your relative at home 0.59 0.07 0.21 0.52 0.47 2.12
20.Realize that the team pays attention to your relative’s conditions 0.53 0.19 0.36 0.67 0.57 3.69
22.Recognize professional competence in those working in the ICU 0.17 0.17 0.71 0.72 0.44 2.12
24.See your relative out of the visiting hours when needed 0.52 0.27 0.25 0.62 0.56 3.13
27.Keep the routine with your family 0.24 0.11 0.62 0.62 0.38 2.15
28.Receive detailed information about your relative’s condition 0.54 0.13 0.21 0.49 0.54 1.87
40.Understand that the best possible assistance is being given 0.48 0.34 0.19 0.58 0.62 2.69
43.Realize that ICU professionals understand your situation 0.11 -0.09 0.51 0.30 0.08 0.73

Support dimension
07.Understand that the ICU offers protection for the recovery of your relative 0.53 0.02 -0.09 0.26 0.40 0.89
21.Realize that professionals do not insist that you leave at the end of the visit 0.63 0.33 -0.45 0.59 0.28 0.81
23.Having a waiting room in the ICU 0.19 0.47 -0.30 0.31 0.36 0.56
25.Feel that the team is interested in the recovery of your relative -0.13 0.79 0.19 0.65 0.53 0.94
26.Be able to relax and/or be distracted during the hospital stay -0.15 0.72 0.06 0.48 0.44 0.67
29.Be able to help your relative to face this situation 0.14 0.36 0.61 0.70 0.56 2.49
30.Be treated with kindness at the ICU reception 0.05 0.76 0.26 0.76 0.68 1.69
32.Realize that your relative is responding well to the treatment 0.02 0.66 0.26 0.59 0.54 1.31
33.Have means of distraction in the waiting room (magazine, TV, radio) 0.54 0.37 0.10 0.63 0.55 2.52
34.Believing that faith can help your relative’s recovery 0.72 0.23 -0.15 0.62 0.59 1.91
35.Continue the usual activities (study, work, leisure, etc.) 0.34 0.38 0.25 0.51 0.53 1.80
36.Have a phone near the waiting room 0.49 0.48 -0.06 0.60 0.53 1.82
37.Receive information about what will happen to your relative -0.16 0.82 0.16 0.66 0.60 0.92
38.Understand who are the professionals that can help you when needed 0.63 0.44 -0.30 0.68 0.50 1.49
39.Have comfortable furniture in the ICU waiting room 0.71 0.07 0.13 0.63 0.52 2.96
42.Understand that your relative realizes that you are close 0.09 0.83 0.07 0.78 0.66 1.45
44.Realize that you are calmly served by the team 0.28 0.73 -0.28 0.70 0.53 1.09
46.Greater number of visitors be allowed when needed 0.28 0.24 0.38 0.43 0.40 1.55

Family/relative interaction dimension
01.Realize that there is a chance of recovery of your relative 0.17 -0.05 0.43 0.26 0.32 0.77
08.See your relative able to talk to you 0.01 0.12 0.62 0.43 0.09 0.95
18.Receive daily information from the doctor 0.34 0.11 0.25 0.28 0.39 1.16
31.Have a place to eat at or near the hospital -0.04 0.28 0.62 0.50 0.32 1.28
41.Realize that the team has patience to listen to family members 0.07 0.31 0.57 0.54 0.42 1.53
45.Receive information from professionals in a way that you can understand -0.08 0.13 0.81 0.67 0.28 1.26

%Variance explained 24.0 16.2 16.0
%Accumulated explained variance 24.0 40.0 56.2

Note:*h2 – Communality (sum of factorial loads squares); **ITC – item-total correlation; ***a – alfa,
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tridimensional composition of the authors of the original scale 
or that observed in the EFA.  

Reliability

Considering that the dimensions assumed for ECONF 46 were 
not sustained, it is possible to conceive them as scales correlated 
with ECONF 46. With this view, the internal consistency of the items 
of ECONF 46 and its domains was assessed, through Cronbach’s 
alpha and MacDonald’s omega (Table 4), using such values as 
estimates of the internal consistency of the scales.

The values obtained showed satisfactory internal consistency 
(>0.70) among the ECONF 46 items (alpha=0.93), among safety 
items (alpha=0.88), support items (alpha=0.89) and family/rela-
tive interaction items the reliability was satisfactory (alpha=0.72). 
Unless the scale itself, the omega coefficient indicated a similar 
result for the dimensions. 

Table 4– Distribution of Cronbach’s alpha and MacDonald’s omega coef-
ficients in the dimensions of ECONF-46*, Botucatu, São Paulo, Brazil, from 
2013 to 2016

Dimensions Number 
of Items

Cronbach’s 
Alpha 

McDonald’s 
Omega

Safety 22 0,88 0,95
Support 18 0,89 0,93
Family/relative interaction 6 0,72 0,85
General 46 0,93 0,63

Note: *ECONF-46 – Comfort scale for family members of people in a critical health condition.

Figure 2 - Path diagram of confirmatory factorial analysis

Before using them, it is crucial to know the items, their domains, 
how it was built, the forms of assessment and, especially, the measure-
ment properties. Because, the quality of the information provided by 
them depends, in part, on their good psychometric performance(29-30).

In this context, psychometry is one of the ways of taking mea-
surements through tests that estimate constructs (also called latent 
variables), that is, characteristics of the individuals that cannot be 
observed directly(31). According to The Consensus-based Standards 
for the Selection of Health Measurement Instruments (COSMIN), the 
properties of a psychometric instrument are structured on three 
pillars: reliability, validity and responsiveness of the instrument(32).

Considering that responsiveness is “an attribute that refers to 
validity in the longitudinal context”(20), therefore requiring the 
application of the scale at many moments, it was not possible to 
assess this attribute in the present study. Regarding reliability, it is 
considered one of the main criteria for assessing the quality of an 
instrument, as it is the ability to reproduce a consistent result(33). 
In the present investigation, although the omega hierarchical of 
the total score of the scale is questionable (Ω = 0.63), the observed 
values of Cronbach’s alpha, both in the total score and in the 
ECONF-46 domains, indicated strong internal consistency, which 
attests to the instrument’s reliability. The results also showed 
that the internal consistency of the instrument would not be 
significantly changed either if items were excluded, reinforcing 
its good reliability.

However, it should be observed that reliability is not a fixed 
property of a measurement instrument. It is dependent on the 
function of the instrument, on the public in which it is applied 
and on the circumstances(34). A fact that contributes to the same 
instrument is not considered reliable under different conditions, 
which did not happen in this investigation.

Although Cronbach’s alpha is an estimate of consistency based 
on the magnitude of the covariance of the items, it can be affected 
by the number of items, questionnaire response alternatives, 
also to the test’s own variance ratio(24). The Omega Coefficient, 
by using the factorial loads, makes the analysis more stable and 
provides estimates closer to reliability(35).

To assess the construct’s validity of the scale, initially, the 
dimensionality of the instrument was studied by a Horn parallel 
analysis, a strategy that compares the eigenvalues of the data 
factors observed with those of a random data matrix, the same 
size as the original, it is considered in the literature the most widely 
used method for retaining factors of an instrument(36). The paral-
lel analysis suggested the removal of 8 factors for the ECONF46 
scale, which would indicate a structure with eight dimensions. 
Results not corroborated with the ECONF-55 validation study, 
published in 2015, in which this structure for the instrument 
was not confirmed(5).

In confirmatory factorial analysis under the tridimensional hy-
pothesis of the original scale and the tridimensionality indicated 
by the EFA used in the present study, the analyzes produced two 
statistics (CFI and TLI) favorable to the tridimensional structure 
and two severely unfavorable (chi-square and RMSEA). The re-
sult suggests the rejection of the hypothesis that the scale has 
a tridimensional structure, in fact the parallel analysis showed 
that the structure should have more than three dimensions. A 
fact that probably contributed to the scale’s authors to improve 

DISCUSSION

Assessing the family members’ comfort in the ICU has been a 
challenge because it is an abstract, subjective, multidimensional 
concept and for which there is still no consensual definition(28). 
Thus, the use of accurate, valid, and reliable instruments that 
assist in this measurement is essential to ensure the reliability 
of the results obtained.
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psychometric analysis, which resulted in the four dimensions of 
the instrument published later.

In AFC when considering the eight dimensions suggested 
by the parallel analysis, results very similar to those observed 
in the tridimensional structure were obtained, but these values 
still do not offer enough evidence to use the instrument with 
this quantity of dimensions.

However, it should be noted that one of the main limitations of 
CTT refers to the fact that all analyzes performed are dependent 
on the sample under study which in turn is influenced by the 
condition and/or circumstance under which the measurement 
was completed, besides the individual’s ability to understand 
and respond to the construct investigated(37). Another important 
point to be considered refers to the rotation procedure of the 
factor analysis adopted in this investigation (oblique), different 
from what was used in the ECONF-46 validation process, the 
orthogonal Varimax.

Orthogonal rotations assume that there is no correlation among 
the factors, thus generating factors totally independent from each 
other(18). Although widely used, the literature has shown that 
this assumption of factor independence adopted by orthogonal 
rotations is rarely obtained in the areas of health sciences and 
humanities research, since behaviors, symptoms, attitudes, among 
other parameters studied are rarely separated on units that work 
independently from each other(26,38). When working with this type 
of scale, the basic assumption is that the dimensions of the scale 
are not only correlated with the investigated construct, but that 
they are also interrelated with each other, otherwise it would not 
make sense to call them instrument dimensions.

In this context, there is still not enough evidence to recommend 
the absolute use of the instrument, whether with three or eight 
dimensions. It is understood the need for new studies to confirm 
the dimensional structures initially found, in the perspective of 
identifying new items that allow improving the current instrument, 
considering the multidimensionality of the comfort construct.

When it comes to the discriminatory capacity of the items 
when comparing the dimensions (SEC, SUP, INT) with the factors 
(F1, F2, F3) through the analysis of the factor loads and the com-
monality of the ECONF46 items, it was possible to group the 46 
items into three factors (F1, F2, F3), which should correspond to 
the dimensions indicated (SEC, SUP, INT). It was observed that the 
F1 factor came close to the SEC domain, F2 to the SUP domain 
and F3 to the INT domain, but it was not enough to guarantee 
the instrument’s tridimensional structure. A result that can be 
attributed to the uneven distribution of items in the domains 
that make up the ECONF-46 and the low variance percentage 
that the three factors explain (56.2%).

From the three factors obtained in the analyzed sample, 16 of 
the 22 items of the Security dimension are associated with fac-
tor F1, 9 of the 18 items of Support are associated with factor F2 
and 5 of the 6 items of Family/relative interaction are associated 
with factor F3, that is, 72.7% of the safety items are associated 
with F1, 50.0% of the support items are associated with F2 and 
83.3% of the family/relative interaction items are associated with 
F3. Although the structure found is very similar to ECON-46, it is 
not enough to state that F1 corresponds to Safety, F2 to support 
and F3 to interaction.

Regarding the item-total correlation of the scale, it was noted 
that it ranged from very weak to weak (r = 0.28), moderate to 
strong (r = 0.68), except for items Q08 (“Be able to help your 
relative to face this situation”) and Q43 (“Be able to help your 
relative to face this situation”). The item that showed the highest 
absolute correlation with the ECONF46 score was Q30 (“Receive 
information about the operation of the ICU”), with r =0.68.

When examining the items of the scale, in the context of the 
EFA with three factors, five items were excluded for showing a 
maximum absolute load below 0.30 or for showing a complex 
correlation structure. In the EFA with eight factors, the exclusion 
of nine items is suggested, following the same analysis criteria. 
However, AFC with the exclusion of these items did not introduce 
an important quality gain to the adjustment. A fact that shows 
the need to review the instrument’s items.

Concerning the distribution of response options for each item, 
given by the 278 family members to the items on the scale, there 
was a predominance of the “Total comfort” attribution with 49.4%, 
together, the options “Very comfortable” or “Totally comfortable” 
account for 75% of responses. It is worth mentioning that only 
1.1% of the attributions were “Not comfortable” and 3.3% were 
“Not comfortable” or “Not very comfortable”.

The high percentage of assignments of the “Very comfortable” 
or “Totally comfortable” types in the vast majority of items on the 
scale (42 of 46 items) indicates a pattern of response that may 
have reduced the discriminative power of the scale’s items, a 
result confirmed by the examination of the a coefficients of the 
GRM analysis, in which most items show relatively close a values.

It was possible to identify that the items with the most as-
signments of the type “does not apply” were Q23 (“Have a phone 
near the waiting room”), Q25 (“Feel that the team is interested in 
the recovery of your relative”), Q26 (“Being able to relax and/or 
be distracted during the hospital stay”) and Q44 (“Have means 
of distraction in the waiting room (magazine, TV, radio”). Note 
that items Q23 and Q44 refer to structural questions of the place 
where the family member is located, making it possible to infer 
that the places did not have such infrastructure. The other items 
represent the individual’s perception at the time of the interview, 
considering all the complexity of the situation experienced in the 
hospital stay of a family member in the ICU.

Finally, we believe that this investigation adds an important 
discussion about the instrument’s psychometric properties, both 
in its versions and in this sample. It also highlights the importance 
of researchers understand the measurement instrument so that 
they have accurate, valid and understandable data(39). Besides, it 
shows us that in the process of constructing and validating an 
instrument, it is essential for researchers to keep a standard of 
analysis from the beginning, since different paths of psychometric 
analysis produce divergent results. As psychometric analysis is 
a vast field of possibilities and analysis, theoretical support is 
essential to carry out the type of test to be applied.

Study limitations

One of the limitations of this research is related to the hetero-
geneity of the sample, since the recruited participants were from 
two public institutions located in different municipalities in the 
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was not assessed since the data analyzed comes from a database. 
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the literature to measure the construct also made it difficult to 
compare our results.

Contributions to the Health area

The study provides relevant information about an instrument 
that was available for some years in the thesis format, being 
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members of critical patients and whose psychometric analysis 
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by the analysis methods used that are essential for the results’ 
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CONCLUSIONS

From the analysis of this study, it can be inferred that ECONF-46 
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proposed theoretical model in two indexes of the adequacy of 
the model adjustment, either with three or eight dimensions.

The non-confirmation of the instrument’s tridimensional struc-
ture shows that the items did not accurately measure the comfort 
construct of the family members in this sample. In this sense, the 
evidence points to the need for refining and improving this instru-
ment, so that the dimensional structures applied are confirmed in 
diverse scenarios. On the other hand, it is necessary to consider 
that the items of an instrument do not always show the expected 
behavior, whether for reasons inherent to the research participant, 
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construct under study and/or even the path itself of psychometric 
analysis that can be performed in different software.
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sible, the same path of psychometric analyzes performed in the 
original validation of the instrument was followed, and the sample 
size was considered adequate to give precision to the results.
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