This is the post-print version of a paper published in Quality of Life Research.
Citation for the original published paper:
Fernandez, M., Gémez, L. E., Arias, V. B., Aguayo, V., Amor, A. M., Andelic, N., &

Verdugo, M. A. (2019). A new scale for measuring quality of life in acquired brain
injury. Quality of life Research, 28(3), 801-814. doi: 10.1007/s11136-018-2047-5

A new scale for measuring quality of life in acquired brain injury

Abstract

Purpose. A common and frequent consequence of an acquired brain injury (ABI) is the diminished
quality of life (QoL) of affected people. Because the majority of existing QoL instruments assess the
health-related domains, new instruments that allow for the evaluation of the QoL from an integral
perspective that takes into account the context and personal factors of the individual are warranted.

Hence, the purpose of this study is to develop and validate an instrument with these characteristics.

Methods. The CAVIDACE scale is a new 64-item specific instrument to assess QoL in people with ABI
based on a third-person perspective. The validation sample comprised 421 adults with ABI, with ages
ranging from 17 to 90 years (M=53.12; SD=14.87). The scale was completed by 97 professionals and 58
family members. Validity evidence based on the internal structure of the scale was provided through
confirmatory factor analyses. Reliability was analyzed in terms of internal consistency and inter-rater

reliability.

Results. The results supported the internal structure of the scale, based on the theoretical and assessment
framework in which QoL is composed of eight intercorrelated first-order domains (CFI=.890,
RMSEA=.065, SRMR=.071). The internal consistency was good or excellent for the eight domains

(ordinal alpha ranging from .81 to .93). The inter-rater reliability was very high (.97).

Conclusions. The CAVIDACE scale is found to be a specific instrument with excellent psychometric
properties that is helpful for the assessment of QoL in people with ABI, both in clinical practice and for

research purposes.

Keywords. Quality of life, acquired brain injury, psychometric properties, evidence-based practices,

outcome measure, CAVIDACE scale.



A new scale for measuring quality of life in acquired brain injury

After an acquired brain injury (ABI), people may experience a wide range of different impairments
(e.g., functional, cognitive, emotional and social) as a consequence of the injury [1]. These changes may
affect people’s life differently, depending on the cause (i.e., etiology: traumatic brain injury, stroke,
tumor, anoxia, or infection), the degree of severity, and the individual’s personal characteristics, among
others. However, a common and frequent consequence after an ABI is the negative impact that these
alterations have on the quality of life (QoL) of injured people, which has been reported to be significantly

diminished [2, 3, 4].

The increased rates of ABI over the last years and the situations of disability and dependency that
often remain after recovery have made many professionals and researchers to be interested in the personal
outcomes of QoL after an ABI [5]. One of the reasons is that considering the personal outcomes in QoL
allows professionals to obtain a personal measure to evaluate the efficacy and efficiency of the strategies
planned and the interventions conducted. Moreover, planning an intervention based on personal goals and
preferences, and appropriate models, makes interventions meaningful for the individual, ensuring the
compliance with the rights of persons with disabilities [6]. These aspects highlight the importance of
studying QoL in the ABI population. Therefore, the presence of adequate and specific assessment scales

becomes a priority.

Currently, there are several instruments available to assess health-related quality of life (HRQoL) in
ABI. These instruments are both generic and disease-specific. The Medical Outcomes 36-Item Short
Form Health Survey (SF-36) [7] is the most commonly used generic tool to assess HRQoL in people with
ABI [8]. Among the specific tools, the European Brain Injury Questionnaire (EBIQ) [9] and the Quality
of Life after Brain Injury (QOLIBRI) scale [10, 11, 12] have been developed, validated and adapted
specifically for ABI and are widely used in research and professional practice [13]. However, the
outcomes obtained from these specific assessment scales focus only on some aspects related to QoL. For
example, the EBIQ assessment focuses on only three aspects, cognitive, emotional, and social difficulties;
and the QOLIBRI scale is based on a six-domain model in which items refer to "satisfaction" aspects
(satisfaction with cognition, self, life and daily autonomy, and social relationships) and "bothered"

aspects (feeling bothered by emotions and physical problems).



These HRQoL instruments are self-reported. In patients with ABI, the responses may be influenced,
for example, by cognitive deficits, including an altered awareness leading to unreliable assessment [3].
Hence, there is a need for a more reliable assessment of QoL that includes contextual factors in the
evaluation [14] and moves the current health-related approach towards a psychosocial approach that may
improve professional practices. Based on this approach, the CAVIDACE scale (calidad de vida en dafio
cerebral in Spanish; quality of life in brain injury in English) was developed. This is a specific tool to
assess the QoL of adults with ABI from a comprehensive framework in which the evaluation of an

individual’s QoL reflects not only the health condition but also the context in which it is involved.

The QoL framework adopted for the development of the instrument was the individual QoL model
proposed by Schalock and Verdugo [15]. In this model, QoL is defined as a multidimensional
phenomenon composed of eight core domains of personal well-being: emotional well-being (EW),
physical well-being (PW), material well-being (MW), self-determination (SD), interpersonal relationships
(IR), social inclusion (SI), personal development (PD), and rights (RI). These domains are assessed
through domain-referenced indicators and influenced by both personal characteristics and environmental
factors. The core domains are the same for all people, although they may vary individually in relative
value and importance. The concept encompasses objective and subjective components, and the
assessment of QoL domains is based on culturally sensitive indicators [16, 17, 18, 19, 20, 21, 22, 23, 24,

25, 26].

This model, backed by many years of research in both the national and international scope, has been
widely used in the field of disability, mainly in the intellectual and developmental disabilities [23, 24]. In
recent years, it has been expanded and generalized to other diagnostic groups that are at risk of social
exclusion and other human service recipients, such as those with mental health problems, substance
dependence, and physical and sensory disabilities, the elderly [18], and individuals with ABI [27]. These
results reinforce the fact that the core domains of QoL can also be generalized also to other vulnerable
groups [28]. The operationalization of the concept in ABIs allows organizations and centers that offer
services to individuals with ABI to evaluate personal outcomes and thus to improve the delivery of

services and the planning of interventions based on their specific needs [29, 30, 31, 32, 33].

To develop the field-test version of the CAVIDACE scale, a previous study was conducted to obtain

a wide pool of adequate items to assess QoL in this population. Authors et al. [27] explained the first



stages of the development of the scale based on an extensive review of the scientific literature, a group
discussion with professionals who provide services to people with ABI, and the selection of the most
relevant indicators and items. They also describe the procedure of the Delphi study, a methodology to
provide content validity for to the instrument with the collaboration of 14 experts in ABI. The results of
the Delphi study confirmed the content validity of the 120 items that were part of the field-test version of

the scale, with very high agreement between the judges (M=.82).

The objective of this paper is to describe the validation process of the CAVIDACE scale. To ensure
the quality of its measurements, it is necessary to subject the instrument to a validation process, including
the process of selecting the most relevant and significant items, as well as the analysis of the
psychometric properties of the scores obtained in a heterogeneous sample of people with ABI (i.e.,
validity and reliability). Valid and reliable instruments are cornerstones of clinical research because they
are necessary for the results to be accurately applied and interpreted. In the assessment of QoL, it is
particularly important to evaluate the methodological quality of studies in which the measurement
properties of the instruments are assessed according to specific standards. Thus, we applied the
Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) checklist

[34], which is widely used for this purpose [35, 36, 37].

Method
Participants

The field-test version of the CAVIDACE scale was applied to 421 adults with ABI. The inclusion
criteria were a) having suffered an ABI; b) being 16 years or older at the time of the injury; c) currently
attending or previously attended rehabilitation centers or specific centers that offer services and support to

this population; and d) having signed the consent to participate in the study.

Table 1 summarizes the main sociodemographic and clinical characteristics that describe the sample.
According to the sociodemographic characteristics, slightly more than half of the sample were men
(n=253; 60%). Their ages ranged from 17 to 91 years (M=53.12,; SD=14.87). Half of the sample were
married or cohabiting (49.5%), and the most common type of home was the family home (71.4%).
According to the clinical data, the date of injury revealed that the mean years since the time of the injury
until the present was 8 years (M=8.12, SD=7.30), and the main causes of the ABI were a cerebrovascular

accident (56.3%), followed by a traumatic brain injury (21.9%).



Table 1

Sociodemographic and clinical characteristics of the ABI sample (N=421)

Frequency (%)

Gender Male 253 (60%)
Female 168 (40%)
Age (years) Mean (SD) 53.12 (14.87)
Range 17-91
Time since the Mean (SD) 8.12 (7.30)
injury (years) Range 1-57
Etiology of the Cerebrovascular accident 237 (56.3%)
injury Traumatic brain injury 92 (21.9%)
Cerebral anoxia 25 (5.9%)
Cerebral tumors 32 (7.6%)
Infection diseases 17 (4%)
Other 18 (4.3%)

The assessment of QoL was performed by the health professionals or relatives who knew the
assessed person well. This involved the following inclusion criteria: knowing the person (a) for at least
three months; (b) in different contexts; and (c) for prolonged periods of time. The assessment was
conducted by 155 informants: 97 of them were professionals (the average number of scales completed by
professionals was 6) who worked at 17 centers and organizations (the average number of scales
completed by filled by center was 29) located throughout Spain; and 58 were relatives, including partners
(n=25), parents (n=16), siblings (n=8), children (#»=8), and friends (n=1). In relation to professionals,
most of the sample were women (n=77, 79%), and the most common profession was neuropsychologist
(24.7%). The professionals knew the assessed people for periods between three months and 19 years
(M=2.90, SD=3.04; in years), and 81.2% of them had regular contact with the assessed person. In Table 2,

the main characteristics of the informants are summarized.



Table 2

Characteristics of the professionals’ sample (N=97)

Frequency (%)

Gender Male 20 (21%)
Female 77 (79%)

Type of informant Professional 97 (62.6%)
Relatives 58 (37.4%)

Profession Neuropsychologist 24 (24.7%)
Occupational therapist 22 (22.7%)

Physiotherapist 11 (11.3%)

Psychologist 9 (9.3%)

Speech therapist 9 (9.3%)

Nursing assistant 7 (7.2%)

Social educator 4 (4.1%)

Nurse 2 (2.1%)

Medical 2 (2.1%)

Social worker 1 (1%)

Pedagogist 1 (1%)

Psychopedagogue 1 (1%)

Others 4 (4.1%)

Frequency of contact ~ Several times per week 294 (81.2%)
Once a week 38 (10.5%)

Once per two weeks 17 (4.7%)

Once a month 13 (3.6%)

Instrument

The field-test version of the CAVIDACE scale included 120 items, formulated as third-person
declarative statements and grouped into the eight core domains (15 items per domain) proposed by
Schalock and Verdugo. The scale included 12 items that were negatively worded (i.e., EW03, EW04,
EWO05, EW06, EWO08, IR16, PD26, PD27, SD41, SD44, SD45, R160). The answer format was a four-
point scale (never=0, sometimes=1, often=2, and always=3). The scale was completed online or in a hard

copy version, and the administration time was approximately 30 minutes.

In addition to the 120 specific items for the QoL evaluation, the scale also included the questions
about sociodemographic (age, gender, civil status, educational level, employment situation, type of
home/center, type of support and level of dependency) and clinical data (years since the injury, location
of the injury, length of coma and post-traumatic amnesia in days, etiology of the lesion, length of
rehabilitation and comorbidity) of the assessed person. It also contained questions concerning the
informant and the center or organization in which he/she provided support. An application manual was
available for consultation for any aspect. Finally, in the scale, a series of nuances appeared that help to

specify and clarify certain items.



Procedure

The recruitment of professionals and participating centers, distributed in different Spanish
Autonomous Communities, was conducted by email. The details of the study and the main objectives of
the research were specified in the email. Likewise, collaboration was requested for the application of the
scales to a large sample of adults with ABI and assistance in recruiting additional ABI professionals
through snowball sampling. To attract a large sample of professionals for our study, the request for
research collaboration was disseminated through conferences and meetings and posted on the website of
the Institute on Community Integration (INICO, University of Salamanca, Spain). All professionals who
agreed to participate in the study, either by email or by telephone, reported on the potential number of

people with ABI that could be evaluated in their centers.

The second step was to inform each participant about the research project and the procedure in detail
and set a deadline. Many professionals preferred to complete the scale in the hard copy version (n=309),
so these were sent by postal mail. For those who preferred to complete the online version of the scale
(n=180), a link to access to the online survey was emailed. Regardless of the modality of completion, we
sent all participants the application manual for the scale. Telephone and email contact was constant
throughout the process and used when there were doubts and when information needed to be
communicated. After the informants returned the completed scales, if there were incomplete data, we re-

requested that information by email and telephone.

The research protocol was approved by the Bioethics Committee of the University of Salamanca.
Informed consent was obtained by each of the participating centers at the beginning of the study. Personal
and clinical data were collected, stored and protected according to the Organic Law 15/1999 of December
23 for the Protection of Personal Data (LOPD 15/1999), guaranteeing the confidentiality and anonymity

of the participants.



Statistical analysis

Psychometric properties of the 120 items were analyzed to select the eight items per domain with the
best properties according to five criteria: (a) the mean value of the scores for each of the items and their
standard deviation; (b) the number of missing data; (c) the corrected homogeneity indexes (CHI); (d) the
distribution of the responses; and (e) the content of the items. Negatively worded items were reversed

before the analyses.

The reliability of the scale was assessed in terms of internal consistency and inter-rater reliability.
One of the most commonly used indicators of internal consistency is Cronbach’s alpha [38]. Because this
index has been criticized when it is used for ordinal items [39], we have also calculated the ordinal alpha.
Inter-rater reliability was tested to compare pairs of ratings made by different independent professionals
applying the scale to the same subjects at the same moment and situation [40]. The most common index
to assess this property is the Intraclass Correlation coefficient (ICC), which reflects both the degree of

correlation and the agreement between measurements.

To provide evidence of the validity of the construct, the internal structure of the scale was analyzed

using confirmatory factor analysis (CFA) as well as convergent validity and discriminant validity.

Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS,

v.24.0), FACTOR 10.7, and MPlus 7.0.

Results

Item reduction

The analysis of the psychometric properties of the items allowed the selection of those with better
functioning within the scale, reducing the initial pool to a more manageable and reliable one. This

analysis was based on a series of criteria that were performed by domains.

First, according to the mean and standard deviation criterion, all items with a mean higher than 2.5
were eliminated to decrease the ceiling effect that is often found in the evaluation of QoL. Likewise,
items with an excessively low standard deviation were eliminated. This criterion allowed for the
elimination of the 16 items with the highest ceiling effect. The second step was to eliminate those items

with a large amount of missing data in the responses, considering them irrelevant or not representative.



Only 2 items were eliminated by this criterion because most of them had already been eliminated in the

previous step.

The next step was to calculate the CHI of the items. This statistical index helps to understand the
contribution of each item to the domain to which it belongs. It is calculated by the Pearson product-
moment correlation coefficient, using the discrimination index corrected to avoid bias error (i.e.,
corrected Pearson’s item-total correlation). According to the size of the sample, the minimum value for

the selection of the items was set at .30. Fourteen items with scores below .30 were eliminated.

We analyzed the distribution of responses to avoid the answers accumulating mainly in one or two
response options instead of being distributed in a normal way (i.e., skewness). Fourteen items were
eliminated because more than half of the sample was divided between one or two options. Finally, and to
avoid compromising content validity, the analysis considered the content of the items to avoid eliminating
items especially relevant to this population or items that were duplicated in meaning and content. Ten

items were eliminated by this criterion.

The application of these criteria to the set of 120 initial items allowed us to select the eight items by
domain with the best psychometric properties, resulting in a scale composed of 64 items. In Table 3, the
process of eliminating items according to the mentioned criteria, is summarized. In Table 4, the resume of
means, standard deviations, corrected item-total correlation and Cronbach's alpha of items deleted by

domains are summarized.



Table 3

Eliminated items in the final version of the scale

1 step 2™ step 3" step 4% step 5t step
M=>25 Missing data CHI<0.300 Skewness Content
. 1006, 1007, 1008, .
EW 1011 - 1009, 010 1012 -
IR 024, 1025 . . 017, 1018, 1021, 03
1023
1031, 1032, 1036, . .
MW 1037, 1044 - 1045 - 1034
PD i . 048, 1057, i060  1047-1049,1053,
1055
PW 1061, 1074 1070, 1071 1073 1066 1064
SD 1090 - - 1083, 1087, 1088 1080, 1081, 1085
. . . 1093, 1096, 1097,
SI - - 1095, 1100, 1101 - 1099,
1106, 1108, 1111, . .
RI 12,1118, - i114 109 -
Nitems 16 2 14 14 10

EW: emotional wellbeing; IR: interpersonal relationships; MW: material wellbeing; PD: personal
development; PW: physical wellbeing; SD: self-determination; SI: social inclusion; RI: rights.
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Table 4

Properties of the 64 final items of the CAVIDACE scale by domains

1
Domain ltem M D Corrected Iterp C.ronbach s Alpha
Total Correlation if Item Deleted
EW 1 1,62 0,73 0,52 0,77
2 1,67 1,00 0,49 0,77
3 2,20 0,78 0,44 0,78
4 2,11 0,83 0,51 0,77
5 2,22 0,71 0,52 0,77
6 2,25 0,82 0,50 0,77
7 1,73 0,79 0,49 0,77
8 1,64 1,12 0,58 0,76
IR 9 1,78 0,88 0,56 0,82
10 2,06 0,82 0,59 0,82
11 1,45 0,97 0,33 0,85
12 1,95 0,83 0,50 0,83
13 1,41 1,06 0,67 0,80
14 1,31 1,02 0,73 0,79
15 1,23 1,00 0,66 0,80
16 1,89 1,02 0,51 0,82
MW 17 2,25 0,82 0,35 0,77
18 1,98 0,90 0,38 0,77
19 2,16 1,00 0,41 0,77
20 2,47 0,75 0,61 0,73
21 2,27 0,90 0,52 0,74
22 2,46 0,72 0,57 0,73
23 2,46 0,63 0,51 0,75
24 2,53 0,61 0,56 0,74
PD 25 1,30 0,88 0,66 0,73
26 1,48 0,92 0,50 0,76
27 1,59 0,97 0,52 0,76
28 1,28 0,95 0,49 0,76
29 1,88 0,81 0,45 0,77
30 0,98 1,02 0,47 0,77
31 1,99 0,84 0,34 0,78
32 1,85 0,89 0,49 0,76
PW 33 2,13 0,81 0,53 0,66
34 2,34 1,03 0,31 0,71
35 1,83 0,97 0,45 0,68
36 2,30 0,77 0,35 0,70
37 2,14 0,90 0,50 0,67
38 2,35 0,82 0,43 0,68
39 2,54 0,71 0,39 0,69
40 2,10 0,78 0,32 0,70
SD 41 1,75 1,00 0,75 0,89
42 1,95 1,02 0,60 0,91
43 1,65 1,04 0,77 0,89
44 1,99 1,10 0,71 0,90
45 1,80 1,08 0,82 0,89
46 2,04 1,00 0,74 0,89
47 1,29 1,07 0,79 0,89
48 2,04 0,98 0,46 0,92
SI 49 1,35 1,05 0,59 0,87
50 1,68 0,96 0,63 0,86
51 1,76 0,95 0,70 0,85
52 1,60 0,95 0,50 0,87
53 1,41 091 0,62 0,86
54 1,41 0,89 0,74 0,85
55 1,32 0,90 0,73 0,85
56 1,89 0,97 0,58 0,86
RI 57 2,53 0,70 0,42 0,68
58 2,28 0,78 0,34 0,70
59 1,82 1,09 0,31 0,72
60 2,43 0,79 0,38 0,69
61 2,07 0,97 0,50 0,66
62 2,47 0,76 0,48 0,67
63 2,76 0,50 0,35 0,70
64 2,59 0,63 0,56 0,66

EW: emotional wellbeing; IR: interpersonal relationships; MW: material wellbeing; PD: personal
development; PW: physical wellbeing; SD: self-determination; SI: social inclusion; RI: rights.
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Internal consistency

The Cronbach’s alpha and ordinal alpha values were adequate (Table 5). For the ordinal alpha,
coefficients varied between .81 (physical wellbeing) and .93 (self-determination). Except for emotional
wellbeing, there was a little internal consistency loss for the rest of the domains, with the greatest value

lost in physical wellbeing.

Table 5
Comparison of Cronbach’s alphas for the field-test version and the final version of the scale

Ew IR MW PD PW SD SI RI

g s Field-test version 74 87 79 82 75 .93 .87 74
% ~§ Final version L0 84 77 79 71 91 .87 71
- Difference +06 -03 -02 -03 -04 -02 0 -.03
5 o Field-test version 80 9 8 86 86 94 91 .84
'-§ fg Final version 84 88 8 8 81 .93 90 .82

Difference +04 -02 -01 -03 -05 -01 -01 -.02

EW: emotional wellbeing; IR: interpersonal relationships; MW: material wellbeing; PD: personal
development; PW: physical wellbeing; SD: self-determination; SI: social inclusion; RI: rights.
Inter-rater reliability

The analysis of the inter-rater reliability was tested in a sample of 50 adults with ABI. The raters
were two independent professionals who applied the CAVIDACE scale to the same subjects in the same
period. The ICC value obtained was very high (.969), with its 95% confidence interval ranging between

.955 and .980. In Table 6, complete information about the results of the ICC calculation is shown.

Table 6

Results of ICC calculation, single-rating, absolute-agreement, and 2-way random-effects model
95% Confidence Interval F Test with True Value 0
Intraclass :
- Lower Upper Value dfl dr2 Sig
Correlation
Bound Bound

Single measures .969 955 .980 45850 49 6223  .000

Confirmatory factor analysis

Due to the high number of items that constituted each domain (n=8), we used four parcels as
indicators or observed variables of each latent variable for the fit analysis of the CAVIDACE scale. Each
parcel comprised two items and consisted of the sum of items with asymmetry in opposite directions

(positive and negative). In this way, the item with the largest positive asymmetry was assigned to the first
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parcel along with the item with the largest negative asymmetry, and the items with the next largest

asymmetry were assigned to the second parcel (Table 7).

Table 7

Composition of parcels

Parcel 1 Parcel 2 Parcel 3 Parcel 4

Emotional wellbeing i01 (.35) 107 (.08) 102 (-.15) 08 (-.24)
106 (-.85) 104 (-.73) 103 (-.67) 105 (-.66)

Interpersonal relationships il5 (.40) 14 (.27) i13 (.21) ill (.04)
116 (-.53) 110 (-.33) 109 (-.18) 112 (-.08)

Material wellbeing 18 (-0.51) 123 (-0.80) 19 (-.84) 17 (-91)
120 (-1.36) 122 (-1.29) i21 (-1.1) 24 (-.94)

Personal development 130 (.72) 125 (.17) 128 (.14) 132 (-.13)
131 (-.37) 127 (-.26) 129 (-.21) 126 (-.17)

Physical wellbeing 140 (-.38) 135 (-.41) 133 (-.65) 137 (-.78)
139 (-1.50) 134 (-1.38) 138 (-1.16) 136 (-.86)

Self-determination 147 (.25) 143 (-.18) i41 (-.34) 45 (-.40)
144 (-.65) 146 (-.64) 148 (-.57) 142 (-.56)

Social inclusion 155 (.34) 153 (.25) 149 (.24) 154 (.21)
156 (-.38) 151 (-.17) 152 (-.13) 150 (-.09)
Rights 159 (-.42) 61 (-.61) 158 (-.75) 164 (-1.35)
163 (-2.25) 157 (-1.46) 160 (-1.45) 162 (-1.36)

Note: Asymmetry values are between parentheses.

Next, the fit of four CFA models was compared. These models were specified based on those
proposed in Goémez et al. [19]: (a) QoL as a unidimensional construct (M1); (b) QoL as eight first-order
correlated factors (M2) [15]; and (c) QoL as eight first-order factors and a general second-order factor of
QoL (M3) [41]. Finally, a bifactor model (M4) [42] representing an alternative specification of M3 was
estimated. The models were estimated using robust maximum likelihood (MLR) implemented in Mplus
7.0. In the estimation of the models, non-independence between the observations made by the same
evaluators was considered (i.e., type=COMPLEX within MPlus). The results are displayed in Table 8.
The unidimensional model obtained an unacceptable fit to the data (RMSEA=.122, CFI=.567,
SRMR=.108). Compared to the others, the eight correlated first-order factors showed a better fit in general

terms than the hierarchical model (ARMSEA= -.009, ACFI=.046) and was more plausible according to
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absolute fit indexes such as AIC (A4IC= -283), ABIC (A4BIC= -245), and BIC (ABIC=-202). The
bifactor model was unable to reach convergence. Considering all fit indices, the eight first-order
correlated factor model was the best model.

Table 8

Standardized factorial loadings for the eight-domain confirmatory model

Model FP RMSEA (CI) CFI SRMR AIC BIC ABIC
M1 (one-dimensional) 96  .122(.118-.126) 567 .108 43947 44335 44031
M2 (eight correlated factors) 124 .065 (.060-.068) .890 071 41594 42095 41702
M3 (second order factor) 104 .074 (.069-.078) .844 .094 41877 42297 41947
M4 (bifactor) nc

FP: Free parameters from the base-line model; RMSEA: Root mean square error of approximation; CI:
RMSEA confidence interval; CFI: Comparative fit index; AIC: Akaike information criterion; BIC:
Bayesian information criterion; ABIC: Sample-size adjusted BIC; nc= no convergence.

Standardized factorial loadings, model-based reliability (McDonald’s omega), and an estimation of
convergent validity for the factors using the average variance extracted (AVE) are shown in Table 9. The
factorial loadings ranged from .46 to .90. Omega indices were between .77 (MW) and .91 (SD). AVE

values were close to or greater than .50, suggesting good convergent validity of the factors.

Table 9

Standardized factorial loadings for the eight-domain confirmatory model

EwW IR MW PD PW SD SI RI
Parcel 1 0.737 0.815 0.763 0.601 0.778 0.881 0.821 0.471
Parcel 2 0.753 0.897 0.732 0.770 0.455 0.848 0.851 0.767
Parcel 3 0.767 0.838 0.583 0.646 0.616 0.783 0.712 0.596
Parcel 4 0.677 0.570 0.629 0.788 0.837 0.879 0.859 0.729
AVE 0.54 0.62 0.46 0.50 0.47 0.72 0.66 0.42
Omega 0.82 0.87 0.77 0.80 0.77 0.91 0.89 0.74

AVE: Average Variance Extracted; SI: social inclusion; SD: self-determination; EW: emotional
wellbeing; PW: physical wellbeing; MW: material wellbeing; RI: rights; PD: personal development; IR:
interpersonal relationships.

Finally, the correlations between the factors (Table 10) showed a range between .31 (PW-SI) and .86
(PD-SD). Discriminant validity was checked by comparing the highest correlation with the square of the
AVE value in each factor (see diagonal of Table 10). For a factor to be considered to have adequate
discriminant validity, the square of the AVE value must be greater than the highest observed correlation

in that factor [43], a condition that was met in most cases.
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Table 10

Correlations between the eight domains

EwW IR MW PD PW SD SI RI
EwW 73
IR .66 .79
MW 34 44 .68
PD 75 .55 48 71
PW 41 42 .62 35 .69
SD .63 49 38 .86 19 85
SI .50 .69 .53 .58 31 .56 81
RI .33 46 .66 Sl 45 48 42 .65

Square root of the AVE is on the diagonal (in bold), and the inter-factor correlations are out of the
diagonal. EW: emotional wellbeing; IR: interpersonal relationships; MW: material wellbeing; PD:
personal development; PW: physical wellbeing; SD: self-determination; SI: social inclusion; RI: rights.

Discussion

The main objective of this paper was to describe the development and validation process of the
CAVIDACE scale, a QoL measurement instrument to be used with the ABI population to improve
personal outcomes and guide support and interventions. The results suggest that the CAVIDACE scale

has good psychometric properties.

The internal consistency was good to excellent for all sub-scales, and the values obtained with the
field-test version of the scale (120 items) were very similar to those obtained in the final version (64
items). According to the inter-rater reliability analyses, we can conclude that the observers were
consistent in their responses, probably because they were all well trained in the administration of the scale

and familiar with the QoL model in use.

The results supported the internal structure of the scale based on the theoretical and assessment
framework in which QoL is composed of eight intercorrelated first-order domains. This model showed
better fit than one-dimensional and second-order models of QoL. However, the final model showed a sub-
optimal CFI (.89) according to the most widely used cutoff (.95) [44]. One possible reason for this result
is the complexity of the model itself combined with the overly restrictive assumptions of the independent-
clusters model of CFA (e.g., that all the cross-loadings are exactly zero) [45]. In such a model, the
accumulation of multiple but small and non-substantive errors of specification can lead to a substantial
decrease in fit [46]. It would therefore be advisable to explore the above hypothesis by estimating less
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restrictive factorial models on larger samples (e.g., by means of exploratory structural equation modeling)
[47]. In addition, it is necessary to consider that, paradoxically, sometimes CFI and RMSEA tend to
penalize models with better measurement quality (i.e., with higher factor loadings) [48] and that the

cutoff values traditionally used to judge fit are largely arbitrary [49].

With respect to convergent and discriminant validity, the self-determination domain stood out, while
rights and material wellbeing were the least discriminant. This result, together with the worst fit of the
second-order model, suggests that the domains of QoL are empirically separable. Furthermore, these
results support the conclusion that the items that make up the scale constitute an appropriate
operationalization of the QoL construct for adults with ABI who are attending social services in our
country. Thus, it seems to be an appropriate and helpful tool for guiding evidence-based practices whose

main utility is to provide the best available evidence to make clinical and organizational decisions [50].

Some limitations of the study should be emphasized. First, the recruitment process of the participants
was based on convenience and snowball sampling. These procedures allow us to obtain an appropriate
group of a global network of ABI professionals and are effective for recruiting a representative sample of
the ABI population, which was especially relevant for our study. Nevertheless, the non-probabilistic
nature of the sample suggests caution in generalizing the results to the population. Second, this evaluation
is a report from a third person (professionals/relatives). It would be interesting, as a future line of
research, to develop a self-report version that captures the perceptions of people with ABI. Third, in this
study, we focused on the internal structure and general psychometric properties of the scale. Further
evaluation using alternative analytic approaches such as Item Response Theory could be of interest in

addition to a testing of the responsiveness and concurrent validity of the CAVIDACE scale.

The scale validation adheres to the majority of methodological standards proposed in the COSMIN
checklist [51], covering the following aspects: (a) internal consistency and inter-rater reliability, presented
in this paper; (b) content validity through a Delphi study [27]; and (c) construct validity, based on a CFA.
Criterion validity and responsiveness were not assessed in this study despite being one COSMIN’s

standard. This will be pursued in a future line of research.

In conclusion, the results of this study provide support for the good psychometric properties of the

CAVIDACE scale, which can be a useful measure of QoL outcomes in the clinical and research contexts
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and, therefore, in the personal sphere. With regard to the clinical context, the use of an evaluation scale
based on a global and systemic approach that considers the main needs of the person will help
professionals plan and guide the provision of services and individualized rehabilitation in a more
appropriate manner. In terms of the research context, the results obtained from the application can be
considered key and comparable information that will greatly help to improve the understanding of the
condition. Finally, considering people with ABI and their relatives as the central axis of the activities will
contribute to focusing rehabilitation and support to meet the desires of people with ABI, potentially
leading to improvement in the QoL. Future research can validate and adapt the CAVIDACE scale to

different languages and contexts.
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