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Abstract

Background: The Adapted Illness Intrusiveness Ratings Scale was adapted and validated for the Portuguese context.
Following the process of translation, its psychometric properties were measured with the purpose of assessing its
validity and reliability.

Objectives: Translation and validation of the scale.

Methodology: The instrument was applied to a convenience sample of 271 people with chronic illness, aged 18-65
years, and living in Lisbon. An exploratory factor analysis was performed to assess its psychometric properties. The
model proposed by the author was confirmed through confirmatory factor analysis.

Results: The factor analysis with Varimax rotation revealed three dimensions (Instrumental Activities, Intimacy,
Relationships and Personal Development), which explained 73.24% of total variance. The scale showed an overall
internal consistency of 0.92.

Conclusion: The scale proved to be a reliable, valid, and useful tool to measure the perceived interference of chronic

disease in people’s lives.
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Resumo

Enquadramento: A adaptagio e validagio da escala
Adapted Illness Intrusiveness Ratings Scale é um estudo de
traducdo e medigio das suas propriedades psicométri-
cas, permitindo avaliar a sua validade e confiabilidade.
Procedemos a sua adaptagio e validagio devido ao facto
de ndo ter sido ainda realizado no contexto portugués.
Objetivos: Traducio e validacio da escala.
Metodologia: O instrumento foi aplicado a uma amos-
tra de conveniéncia de 271 pessoas com doenga créni-
ca, com idades compreendidas entre os 18 € os 65 anos
residentes em Lisboa. Para avaliar as suas propriedades
psicométricas recorreu-se a andlise fatorial exploratéria.
Confirmou-se 0 modelo proposto pelo autor através da
andlise fatorial confirmatéria.

Resultados: Da anilise fatorial com rotacio Varimax
resultaram 3 dimensées (Atividades Instrumentais, In-
timidade, Relacionamento e Desenvolvimento Pessoal)
explicando 73,24% da varidncia total. A escala revelou
uma consisténcia interna global de 0,92.

Conclusio: A escala mostrou ser um instrumento fid-
vel, vélido e util para medir a percegio da interferéncia
da doenga crénica na vida das pessoas.

Palavras-chave: doenca crénica; perfil de impacto da
doenga; avaliagio em enfermagem
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Resumen

Marco contextual: La adaptacién y validacién de la
escala Adapred Illness Intrusiveness Ratings Scale es un
estudio de traduccién y medicién de sus propiedades
psicométricas, lo que permite evaluar su validez y fia-
bilidad. Se ha procedido a su adaptacién y validacién
debido a que todavia no se habia realizado en el con-
texto portugués.

Objetivos: Traduccidn y validacién de la escala.
Metodologia: El instrumento se aplicé a una mues-
tra de conveniencia de 271 personas con enfermedad
crénica, con edades comprendidas entre los 18 y los 65
afios y residentes de Lisboa. Para evaluar sus propieda-
des psicométricas se recurrié al andlisis factorial explo-
ratorio. Se confirmé el modelo propuesto por el autor a
través del andlisis factorial confirmatorio.

Resultados: Del anilisis factorial con rotacién Varimax
surgieron 3 dimensiones (Actividades Instrumentales,
Intimidad, Relacién y Desarrollo), lo que explica el
73,24 % de la varianza total. La escala revel6 una con-
sistencia interna global de 0,92.

Conclusién: La escala mostré que es un instrumento
fiable, vilido y util para medir la percepcién de la in-
terferencia de la enfermedad crénica en la vida de las
personas.

Palabras clave: enfermedad crénica; perfil de impacto
de enfermedad; evaluacién en enfermeria
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Introduction

Chronic illnesses have a major impact on
self-concept and cause changes that occur
during the diagnosis and extend through-
out the treatment and subsequent periods.
Patients’ perception of this impact interferes
with their ability to perform self-care and
self-management of their therapeutic reg-
imen, as well as with their self-efficacy and
empowerment. The more intrusive is the dis-
ease, the more difficult it is to manage and
incorporate the therapeutic regimen into the
patients’ daily lives. From this perspective,
it is essential to assess the impact of chron-
ic illness on patients’ lives. This study aims
to contribute to the translation and analysis
of the psychometric properties of the Adapt-
ed Illness Intrusiveness Ratings Scale for the
Portuguese context. Its availability in clinical
practice will allow assessing the perceived im-
pact of chronic illness on people’s lives and
understand how they experience this impact.

Background

The Illness Intrusiveness Ratings Scale was
developed in 1983 (Devins et al., 1983) with
the purpose of assessing the impact of the dis-
ease and treatment on the lives of people with
chronic illness, which is one of the determi-
nants that influence their quality of life and
perceived empowerment. The scale was tested
in patients with chronic illnesses such as end-
stage renal disease, multiple sclerosis, cancer,
and rheumatoid arthritis (Novak, Mah, Zs, &
Devins, 2005), as well as in patients with psy-
chiatric disorders (Carter, Bewell, & Devins,
2008). The author of the scale published a
more updated study on its validation and pre-
senting three dimensions (Devins, 2010): In-
strumental (1, 2, 3, 4, 5, 6); Intimacy (7, 8);
and Relationships and personal development
(9,10,11,12,13).

This 13-item scale can be self-administered
or administered by the researcher (Devins,
2010). In the Portuguese version, each item is
rated on a 4 - point livert-type scale: 1 strong-
ly disagree, 2 disagree, 3 agree, and 4 strongly
agree. Higher scores indicate greater perceived
interference of chronic illness in the person’s
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life. This study aims to translate and validate
the Adapted Illness Intrusiveness Ratings
Scale into Portuguese. The general objective
is to translate and validate the scale for subse-
quent use in the Portuguese context.

Research questions

Is the Classificacio Adaprada da Interferéncia
da Doenga Crénica (CAIDC) a valid and re-

liable scale for the Portuguese context?

Methodology

A quantitative, cross-sectional study was con-
ducted to translate, back-translate, and val-
idate the scale. The initial translation from
English into Portuguese was performed by
an English native speaker and the researcher/
supervisor. The scale was then back-translated
into English by a person who had dual na-
tionality (Portuguese and American) and an-
other person of English origin who was born
in Portugal. They did not know each other or
the study. Subsequently, the translation was
analyzed by a panel of experts.

After the linguistic and conceptual equiva-
lence process, the Portuguese version of the
scale was designated as Classificagio Adaprada
da Interferéncia da Doenga Crénica (CAIDC).
This version was pre-tested in 20 patients
with chronic illness (Polit, 2004) from a
convenience sample of 271 participants with
chronic illness. These participants were se-
lected from a Cluster of Healthcare Centers
(ACES) of the Regional Health Administra-
tion of Lisbon and Tejo Valley (ARSLVT) be-
tween July 2014 and February 2015. Partici-
pants were recruited while using these health
functional units. The criteria for inclusion in
the sample were: both men and women aged
18 to 65 years, diagnosed with a chronic dis-
ease (diabetes, stroke, hypertension, asthma,
chronic obstructive pulmonary disease, heart
failure, rheumatoid arthritis, or lupus).

The sociodemographic characteristics of the
sample revealed a mean age of 56 years (SD
= 8.5). Of the 271 participants, 118 (43.5%)
were men and 153 (56.5%) were women.
With regard to marital status, most of them
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were married or cohabiting (68.6%). With re-
gard to education, 35.4% of the respondents
had completed the 4" grade or less, 32.5%
had completed the 5% to 9* grade, 21% had
completed the 12* grade, and 11.1% had
completed higher education. The most com-
mon chronic illness among participants was
hypertension (80.1%) in association with
other chronic diseases or per se.

Study of validity and reliability

For the study of the validity of the CAIDC,
an exploratory factor analysis was performed
using the principal components analysis and
orthogonal Varimax rotation, and reliability
was assessed through internal consistency. Re-
liability studies allow assessing the temporal
stability and internal consistency or homoge-
neity of the items. Internal consistency was
calculated using Cronbach’s alpha coefhcient,
which is the most commonly used technique
in case of multiple response options with dif-
ferent ratings as in the Likert scale (Fortin,
2009; Marodco, 2014b). In this study, the
internal consistency or reliability of the scale
revealed a Cronbach’s alpha of 0.920, which
is considered a very good value (Hill & Hill,
2008; Marodco, 2014b).

An exploratory factor analysis was performed.
The Kaiser-Meyer-Olkin (KMO) measure
was 0.882 and Bartlett’s test = 2588,523 for
a p < 0.001, which is considered a good level
(Mardco, 2014b). A principal components
analysis with Varimax rotation was then per-
formed to identify the underlying and inter-
dependent dimensions.

Confirmatory factor analysis

A confirmatory factor analysis (CFA) was
performed to empirically test Devins’ propos-
al. The CFA stands out from other validation
processes because it is a specific type of struc-
tural equation modeling aimed at confirming
the existence of inter-relationships between
indicators (observed variables) belonging to a
construct (latent variable).

In addition, it also aims to confirm that the
latent variables may be correlated but should
not suffer multicollinearity effects, i.e. they
should not correlate with each other in such a
way that they cannot be seen as independent

ELISABETE LAMY DA LUZ et al.

45

variables (Brown & Moore, 2012).
Therefore, the instrument should be able to
measure each construct separately, but also
measure all of the constructs in a consistent
and interrelated manner (Mardco, 2014a;
Schmitt, 2011).

The CFA followed the steps proposed by
Jackson and Gillaspy (2009) and Mardco
(2014a) in the model composed of three con-
structs: Instrumental activities - composed of
six observed variables, CAI-1 to CAI-6; Inti-
macy - composed of two observed variables,
CAI-7 and CAI-8; and Relationships and
personal development - composed of five ob-
served variables, CAI-9 to CAI-13. Thus, the
model was composed of three latent variables
with a total of 13 observed variables. Each
correlation coefficient was estimated through
the method of maximum likelihood, which
presupposes multivariate normality (Bentler,
20006).

The model’s fit to the data is a key indicator
to validate the model for application in the
population from which the sample was select-
ed (Jackson & Gillaspy, 2009). The follow-
ing goodness-of-fit values and fit criteria were
considered: a) Absolute fit indices that mea-
sure data fit to the theoretical model when
compared to the saturated model (Mardco,
2014a). The chi-square test should be within
the 95% confidence interval and the p-value
should be greater than 0.05. Since sample size
is high in most cases, the p-value is, almost al-
ways, statistically significant. For this reason,
it is common to divide the chi-square value
by the number of degrees of freedom (y2/
gl) of the model, reducing the importance of
sample size. The fit criterion is ¥2 < 3 (Mar6-
co, 2014a). The Root Mean Square Error of
Approximation (RMSEA), with fit criteria
below 0.07 (Marb6co, 2014a; Schmitt, 2011)
and pclose, which tests in a more sensitive cri-
terion if the RMSEA value is below 0.05, with
appropriate fit if p > 0.05 (Mar6co, 2014a;
Schmitt, 2011). The Goodness-of Fit-Index
(GFI), with adequate fit greater than 0.90
(Hu & Bentler, 1995; Mardco, 2014a); b)
Incremental fit indices, which compare the
proposed model with the null model (Brown
& Moore, 2012) and presume the absence
of inter-variable relations (Brown & Moore,
2012). The Tucker Lewis Index (TLI) or non-
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normed fit index (NNFI), whose criterion is
TLI/ NNFI > 0.90 (Brown & Moore, 2012;
Maré6co, 2014a; Schmitt, 2011); ¢) Parsi-
monious fit indices, which compare the fit
to the parameters necessary to obtain a spe-
cific fit (Brown & Moore, 2012). Here, the
Comparative Fit Index (CFI), whose criteri-

Table 1
Goodness-of-fit criteria used in the CFA

on is CFI> 0.90 (Mardco, 2014a), and the
Akaike Information Criterion (AIC), which
indicates perfect fit when the value is null
(Albright & Park, 2009; Mesquita, 2013)
were used.

Table 1 summarizes the goodness-of-fit cri-
teria used in this study.

Type of fit index Fit index Criterion Source
x"2/gl <3 Maroco, 2014a
Absolute fit indices RMSEA <0.70 Marbdco, 2014a; Schmitt, 2011
GFI >0.90 Hu and Bentler, 1995; Mar6co, 2014a
. Brown and Moore, 2012;
Incremental fit indices TLI/ NNFI > 0.90 Marbco, 2014a; Schmitt, 2011
CFI > 0.90 Marbdco, 2014a
Parsimonious fit indices
AIC -

The correlations were assigned to the corres-
ponding items in order to improve the model
goodness-of-fit (Mardco, 2014a). All items
used in the model were assessed based on the
Mardia’s coefficients of skewness and kurto-
sis. Then, the composite reliability (CR), the
average variance extracted (AVE), the maxi-
mum shared variance (MSV), and the average
shared variance (ASV) were computed.
Considering the potential redundancy in
item 12 resulting from its high correlation
with items 9 and 13, this item was deleted
and another confirmatory analysis of the mo-
del was performed without item 12.

Ethical-legal principles

The Ethics Committee of ARSLVT, IP issued
a favorable opinion to the request to conduct
the study. At the health functional units of
the ACES, patients with chronic illness were
explained the study objectives, the voluntary
nature of their participation, and data anony-
mity. They were asked to give their informed
consent and explained that they could wi-
thdraw from the study without any penalty.
Only the patients who agreed to participate
voluntarily in the study were asked to answer
the questionnaire.

Additional information was provided before
the questionnaire administration. Question-
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naires were completed by the researcher when
patients used the health functional unit. Each
questionnaire took about 25 minutes to com-
plete.

Results

The results of the exploratory factor analysis
showed that the items were divided into three
factors, which explained 73.24% of total vari-
ance (Table 2). The first factor (items 1, 2, 3,
4,5, and 6) is associated with the Instrumen-
tal activities of daily living, and has a Cron-
bach’s alpha of 0.907.

The second factor (items 7, 8, 9, and 10)
reflects the impact of chronic illness on pa-
tients’ relationships and intimacy, and has a
Cronbach’s alpha of 0.882.

The third factor (items 11,12, and 13) corre-
sponds to the impact of chronic illness on hu-
man beings’ potential for development, and
has a Cronbach’s alpha of 0.787.

Factor loadings or commonalities were above
0.50, so all items were maintained. The factor
structure obtained in this study was very sim-
ilar to the model proposed by Devins (2010).
The dimension Instrumental activities was
composed of the same items (I1, 12, 13, 14,
15, and 16) from the original model (Devins,
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2010); however, two items (I9 and 110) were
transferred from the dimension Relationships

and Personal Development to the dimension
Intimacy.

Table 2
Principal components matrix after Varimax rotation of the 13 items of CAIDC
F1 F2 F3 h?

1. Your feeling of being healthy 0.828 0.75
2. 'The things you eat and drink 0.793 0.65
3. Your work, including job, house work, chores, or errands 0.832 0.82
4. Playing sports, gardening, or other physical recreation or hobbies ~ 0.737 0.75
5. Quiet recreation or hobbies, such as reading, TV, music, knitting 0.686 0.66
6. Your financial situation 0.677 0.59
7. Your relationship with your spouse or domestic partner 0.854 0.82
8. Your sex life 0.835 0.79
9. Your relationship and social activities with your family 0.583 0.75
10. Social activities with your friends, neighbors, or groups 0.617 0.79
11. Your religious or spiritual activities 0.740 0.69
12. Your involvement in community or civic activities 0.839 0.74
13. Your self-improvement or self-expression activities 0.822 0.68
Variance per factor 30.64  21.37 21.23

With regard to the CFA, this model showed
adequate fit properties (Table 3). The values of
x"2/gl= 2,71 (< 3), GFI = 0.91 (> 0.90), TLI
=0.95 (> 0.90), and CFI = 0.96 (> 0.90) met

Table 3

the established criteria. The AIC (224.65) was
much lower than the one in the independent
model (2665.02), which supports the fit of

the model under analysis.

Goodness-of-fit indices based on the CFA of the CAIDC

Fit indices

Model goodness-of-fit

Fit criteria

x"2/gl 2.71 <3
RMSEA (90% CI) pclose 0.08 (0.65-0.09) p < 0.001 < 0.70; pclose > 0.05
GFI 0.91 > 0.90
TLI 0.95 > 0.90
CFI 0.96 > 0.90
AIC 224.65 < 2665.02

Finally, the unstandardized coefhicients measure
the impact of each item on the construct (Table
4). Firstly, it should be noted that all coefficients
were statistically significant (p < 0.001). In the
dimension Instrumental activities, items CAI 3

(B = 1.48) and CAI 4 (B = 1.43) showed par-
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ticularly high coefficients. With regard to the
dimension Intimacy, item CAI 8 (B = 1.106)
showed the highest value. Finally, in the dimen-
sion Relationships and personal development,
items CAI 14 (B = 1.27) and CAT 9 (B = 1.21)
showed the highest coefficients.
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Table 4

Estimated unstandardized coefficients of the Confirmatory Model

Estimate () SE VA p-value
CAI 1 & Instrumental activities 1.27 0.08 16.05  p<0.001
CAI 2 & Instrumental activities 1.08 0.09 12.04  p<0.001
CAI 3 & Instrumental activities 1.48 0.08 18.84  p<0.001
CAI 4 & Instrumental activities 1.43 0.08 17.72  p<0.001
CAI5 < Instrumental activities 1.04 0.07 1440  p<0.001
CAI 6 & Instrumental activities 1.19 0.09 13.32
CAI7 & Intimacy 1.14 0.06 1776 p<0.001
CAI 8 < Intimacy 1.16 0.07 17.14  p<0.001
CAI 9 & Relationships and personal development 1.21 0.06 20.84  p<0.001
CAI'10 < Relationships and personal development 1.18 0.06 20.77  p<0.001
CAI'1l & Relationships and personal development 0.65 0.05 1295  p<0.001
CAI'12 & Relationships and personal development 0.46 0.05 1036 p<0.001
CAI'13 & Relationships and personal development 0.27 0.04 6.65 £ <0.001

Note: SE = Standard Error.

The measurement model of the CFA of the
CAIDC (Figure 1) shows that factor loadings
ranged from 0.40 to 0.95. In addition, the in-
ter-dimension correlations were high [0.64 -
0.67].

Based on the modification indices, as well as
the underlying theoretical framework, correla-
tions were established between errors €9-¢12
and e12-e13. These correlations were assigned to
the corresponding items in order to improve the
model goodness-of-fit (Mardco, 2014a).

The skewness and kurtosis values of all items
used in this model were within the range [-2; 2],
which was not problematic. Even so, the level of
significance of Mardia’s coefficient for this mod-
el was lower than 0.05 (Z > 1.96), suggesting
non-normality.

The correlation between the observed variables
and the latent variables showed statistically signif-
icant estimates (p < 0.001), rejecting HO: Bi = 0
for all of them. This result suggests that all items

contribute significantly to each latent variable.

Figure 1. Measurement Model of the CAIDC.
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Then, CR, AVE, MSV, and ASV were calcu-
lated. The CR of each construct was greater
than 0.70, while the AVE was greater than
0.50, which suggests both construct reliabili-

ty and convergent validity.

As for discriminant validity, it was confirmed
in all constructs because Both MSV and ASV
were below the AVE (Table 5).

Table 5
CR, AVE, MSV, and ASV for the confirmatory model

CR AVE MSV ASV
Int 0.89 0.80 0.45 0.43
TAct 0.91 0.62 0.45 0.45
RpD 0.85 0.56 0.45 0.43

Nota. Int = Intimacy; [Act = Instrumental Activities; RpD = Relationships and Personal Development.

Considering the potential redundancy in item
12 resulting from its high correlation with

items 9 and 13, this item was deleted. All stan-
dardized coeflicients were > 0.40 (Figure 2).
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Figure 2. Measurement model of the CAIDC (without item 12).
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With regard to the goodness-of-fit, the model
showed a slight increase from 2.71 to 2.85 in
(still within the < 3 criterion) and from 0.91
to 0.92 in the GFI, when compared to the

ELISABETE LAMY DA LUZ et al.

previous model. Due to the deletion of item
CAI 12, the AIC decreased both in the final
and saturated models, making it more parsi-

monious (Table 6).
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Table 6

Goodness-of-fit indices based on the CFA of the CAIDC

Fit indices

Model goodness-of-fit

Fit criteria

x"2/gl 2.85 <3
RMSE;;;SS% < 0.08 (0.07 - 0.09) p < 0.001 <0.70; pelose > 0.05
GFI 0.92 >0.90
TLI 0.95 >0.90
CFI 0.96 >0.90
AIC 199.38 < 2433.26

Similarly to the 13-item model, the skew-
ness and kurtosis values of the 12 items used
in this model were within the range [-2; 2],
which was not problematic. The level of
significance of Mardia’s coefficient for this
model continued to be lower than 0.05 (Z >

1.96), suggesting non-normality.

The relations of the observed variables with the
latent variables also showed statistically significant
estimates (p < 0.001), rejecting HO: Bi = 0 for all
of them. This result suggests that all items con-
tribute significanty to each dimension (Table 7).

Table 7
Estimated unstandardized coefficients of the Confirmatory Model
Estimate () SE Z p-value

CAI1l <& Instrumental activities 1.27 0.08 16.03 2<0.001
CAI2 & Instrumental activities 1.08 0.09 12.01 2 <0.001
CAI3 &  Instrumental activities 1.48 0.08 18.84 2 <0.001
CAIl4 <&  Instrumental activities 1.43 0.08 17.73 2 <0.001
CAI5 <& Instrumental activities 1.04 0.07 14.36 2 <0.001
CAI6 €&  Instrumental activities 1.19 0.09 13.30 < 0.001
CAI7 € Intimacy 1.14 0.06 17.81 2 <0.001
CAI8 < Intimacy 1.16 0.07 17.10 2 <0.001
CAI9 € gjﬁ;‘;‘z};ﬁs and personal 1.20 0.06 20.75 »<0.001
CALI0 €« gjj:)‘;ﬁtﬁs and personal 118 0.06 20.88 <0001
CALll €« dR:izi‘;:i‘nP: and personal 0.63 0.05 12.61 £ <0.001
CAI 13 € dR:izﬁ)Opfiﬁs and personal 0.27 0.04 6.63 £ <0.001

Note: SE = Standard error.

The asymmetry and kurtosis values of all items
used in this model are within the range [-2; 2],
which was not problematic. Even so, Mardia’s
coethicient for this model obtained a level of sig-
nificance lower than 0.05 (Z > 1.96), suggesting
non-normality.

As in the previous model, CR, AVE, MSV, and
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ASV were calculated. The CR of each construct
was greater than 0.70, and the AVE was greater
than 0.50, which suggests both construct reli-
ability and convergent validity.

As for discriminant validity, it was confirmed in
all constructs because Both MSV and ASV were
below the AVE (Table 8).
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Table 8

CR, AVE, MSV, and ASV for the confirmatory model (without item 12)

CR AVE MSV ASV
Int 0.89 0.80 0.45 0.43
TAct 0.91 0.63 0.46 0.46
RpD 0.85 0.61 0.46 0.43

Nota. Int = Intimacy; [Act = Instrumental Activities; RpD = Relationships and Personal Development.

Discussion

In this study, the CAIDC was translated and
validated using a sample of patients with
chronic illness recruited from an ACES in the
city of Lisbon. The exploratory factor anal-
ysis showed 13 items unequally distributed
into three dimensions. This study revealed a
Cronbach’s alpha of 0.920, a KMO measure
of 0.882, and Bartlett’s Test = 2588,523 for
a p < 0.001. The Adapted Illness Intrusive-
ness Ratings Scale has been translated into
English, French, German, Hungarian, Kore-
an, German, and Spanish, and the process of
translation and validation of the scale in other
countries also showed these results (Novak et
al., 2005). In addition, it showed an adequate
cultural equivalence and robust psychometric
properties. Since the CFA revealed an error
between item 12 and items 9 and 13, item 12
was deleted, resulting in a model with a bet-
ter fit. The only result that did not meet the
established criteria was the RMSEA = 0.08.
Nevertheless, it should be noted that the RM-
SEA also exceeded the expected values in oth-
er studies (Molzon, Ramsey & Suorsa, 2013).

Conclusion

The application of CAIDC to a sample of Por-
tuguese patients showed that it has very good
internal consistency and robust psychomet-
ric characteristics, the principal components
analysis showed good unidimensionality and
reliability, and the obtained factor structure
is similar to the one found by Devins (2010).
Therefore, the model was tested using the
CFA, showing good fit indices in IBM® SPSS®
Amos structural equation modeling software.
The CAIDC proved to be a reliable, valid,

and useful tool for measuring the perceived
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impact of chronic illness on people’s lives, and
should be validated in Portuguese contexts.
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