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ABSTRACT
Objective: To validate the Life Satisfaction Index for Adolescents (LSI-A) scale, parent version and patient version, for Duchenne muscular 
dystrophy (DMD), spinal muscular atrophy (SMA) and limb-girdle muscular dystrophy (LGMD). Methods: The parent version of the instrument 
was divided into Groups A, B, C and D; and the patient version, divided into B, C and D. For the statistical calculation, the following tests were 
used: Cronbach’s α, ICC, Pearson and the ROC Curve. Results: The parent and patient versions of the instrument are presented, with the 
following results in the overall score, respectively: Cronbach’s α, 0.87 and 0.89; reliability, r 0.98 and 0.97; reproducibility, ICC 0.69 and 0.80; 
sensitivity, 0.78 and 0.72; specificity, 0.5 and 0.69; and accuracy, 64% and 70.4%. Conclusion: According to the validity and reproducibility 
values, the LSI-A Brazil parent and patient versions, are clinically useful to assess quality of life in DMD, SMA or LGMD and may also be 
useful for other neuromuscular disorders.

Keywords: validation studies; quality of life; neuromuscular disorders.

RESUMO
Objetivo: Validar a escala Life Satisfaction Index for Adolescents  (LSI-A) versão pais e versão paciente para doenças neuromusculares. 
Método: O instrumento versão pais foi dividido nos Grupos A,B, C e D; e paciente, em B, C e D. Para cálculo estatístico utilizou-se os testes α de 
Cronbach, CIC, Pearson e Curva ROC. Resultados: Valor de Cronbach versão pais e paciente no escore geral, 0.87 e 0.89; confiabilidade,0.98 
e 0.97;reprodutibilidade,entre 0.59 e 0.69 e, entre 0.58 e 0.80; sensibilidade, 0.78 e 0.72; especificidade, 0.5 e 0.69; e acurácia, 64% e 70.4% 
respectivamente. Conclusão: Conforme a validade e reprodutibilidade, o LSI-A Brasil versão pais e paciente é útil clinicamente para avaliar 
a Qualidade de Vida da Distrofia Muscular de Duchenne, Amiotrofia Espinhal Progressiva ou Distrofia Muscular tipo Cinturas e pode ser 
usado para outras doenças neuromusculares.

Palavras-chave: estudos de validação; qualidade de vida; doenças neuromusculares.

The importance of quantifying the quality of life of subjects 
with neuromuscular disorders (NMD) by use of appropriate 
instruments is a relevant health issue because of the lack of 
specific questionnaires. This study dealt with the translation 
and validation of a questionnaire for NMD patients. In this 
study, three NMDs were considered: two dystrophies and one 
atrophy: Duchenne muscular dystrophy (DMD), limb-girdle 
muscular dystrophy (LGMD) and spinal muscular atrophy 
(SMA), respectively. The dystrophies are characterized by 
irreversible degeneration of muscular fibers, which leads to 

muscular weakness and motor disability, originating from 
mutations in different genes1. The atrophy is characterized by 
degeneration of the spinal cord motor neurons, i.e., secondary 
muscular atrophy1.

There is scientific consensus that the health-related qual-
ity of life (HRQOL) involves subjective and multidimensional 
values, either negative or positive, according to individual per-
ception and expectation, and to the cultural influence of the 
individual2. The quality of life can be reported by the child or 
by a related caregiver3 to augment the HRQOL instruments, 
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which complement the clinical assessment of the patient and 
the conducting of clinical tests4, and to assess the magnitude 
of longitudinal changes and, mainly, to evaluate the impact 
of certain interventions with the purpose of modifying the 
symptoms and the functionality of the patient through time5. 

For this relevant task, the Life Satisfaction Index for 
Adolescents (LSI-A) scale was selected as more effective 
in assessing the HRQOL of patients with NMDs, as it is 
broader than the usual emphasis on psychosocial, behav-
ioral, psychological and educational aspects of HRQOL, 
and includes a few items that deal with physical aspects 
that contribute to the precise establishment of the HRQOL. 
As already mentioned, HRQOL depends on the patient’s per-
ception of their life domains. This analysis was a longitudinal 
study applied to 95 children diagnosed with DMD6. 

According to authors Reid and Renwick7, the LSI-A aims 
to assess the HRQOL perception of adolescents, between the 
ages of 12 and 19 years old, diagnosed with DMD7. The authors7 
considered that further studies may expand the application 
of the LSI-A to the other NMDs. Parrish.8 also verified, with 
psychometric properties, that the LSI-A instrument was ade-
quate for the expansion to other NMDs. Therefore, the goal 
of this study was to translate to Brazilian Portuguese, and 
validate, the patient version of the LSI-A scale and to create 
and validate a parent version, for patients with DMD. As well, 
the LSI-A was expanded to include LGMD and SMA. The age 
range of the patient version (with previous authorization 
by the authors) was also expanded, from the previous 12 to 
19 years old, to embrace the ages eight to 18 years old. The 
parent version created in this study is capable of embracing 
children and adolescents between five and 18 years old.

As the LSI-A instrument has a high level of effectiveness 
in the assessment of HRQOL and, due to its importance in 
the neuromuscular field, this scale was validated for the 
Brazilian Portuguese language in this study, creating the Life 
Satisfation Index for Adolescents (LSI-A Brazil) parent ver-
sion and patient version (Appendix).

METHODS

This study was approved by the Ethics Committee for 
Analysis of Research Projects (CAPPesq) of the Hospital 
Clinical Board, number 0505/2010. For the validation of the 
LSI-A Brazil instrument parent version and patient version 
for patients with DMD, LGMD or SMA, the patients were 
recruited from the Neurology Clinic of the Clinics Hospital of 
the University of São Paulo Medical School. The healthy group 
was recruited from João Pinheiro School, São Paulo, Brazil.

Instrument
The LSI-A is self-administered and is used to assess 

HRQOL for patients with NMDs. It broadly covers subjective 
and multidimensional aspects and contains 45 questions 

with a Likert scale ranging from 0 to 5 (with 1 meaning “fully 
disagree”, 2 meaning “disagree”, 3 meaning “neither agree 
nor disagree”, 4 meaning “agree”, 5 meaning “fully agree” 
and 0 meaning “not applicable”). The instrument covers five 
domains: general well-being, interpersonal relationship, devel-
opment, personal satisfaction, leisure and recreation, with nine 
questions for each domain, and a higher score representing 
a better index7. The same characteristics made up both the 
parent version and patient version of the LSI-A Brazil.

Participants
This protocol included 82 participants, 43 (52.4%) 

of whom were diagnosed with DMD, 18 (22%) with LGMD, 
and 21 (25.6%) with SMA. Their age means and standard 
deviation were: DMD 11.4 ± 3.38, LGMD 10.58 ± 3.48 and 
SMA 10.95 ± 2.98. The diagnoses were verified by molecu-
lar test (DMD and SMA) or by immunohistochemical analy-
sis of dystrophin and other muscle proteins through muscle 
biopsy (DMD and LGMD).

The inclusion criteria for NMD patients were: individuals 
with a confirmed diagnosis of DMD, LGMD or SMA, between 
five and 18 years old; without cognitive deficit and intelligence 
quotient (IQ) above 80; who were reliable patients, whose par-
ents agreed to take part in this research protocol and signed 
the Free and Informed Consent Form. The exclusion criteria 
were: patients without a confirmed diagnosis of the referred 
NMDs, under the age of five and above 18 years old; with a cog-
nitive deficit and IQ below 80; who were not reliable on the 
scheduled days or who had interrupted clinical supervision.

The inclusion criteria of  the healthy group consid-
ered healthy participants age-matched to the NMD sample 
( five to 18 years old), IQ above 80, whose parents agreed to 
take part in this research protocol and signed the Free and 
Informed Consent Form. 

The patients and healthy participants answered the LSI-A 
Brazil patient version, and the parents of these participants 
answered the parent version of the LSI-A Brazil question-
naire. This was part of the validation of both versions.

Protocol
The translation of the LSI-A scale into Brazilian 

Portuguese, the validation of the LSI-A Brazil patient version 
and the creation and validation of the LSI-A Brazil parent 
version was carried out between October 2012 and July 2013. 
For this process, the versions were applied by intra-observer 
for 33% of the participants. The average duration of the appli-
cations was seven minutes each.

The validation followed the steps proposed by 
Guillemin et al.9: 1) authorization by the authors; 2) initial trans-
lation into Portuguese; 3) cultural, conceptual, experimental 
and idiomatic adaptation to the target population; 4) retrover-
sion; 5) assessment by a revision committee; and 6) pretest in 
two stages. The creation of the parent version occurred after 
the retroversion of the LSI-A Brazil patient version.
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Description of the validation steps
The process of validation of the LSI-A patient version 

translated to Brazilian Portuguese had the prior authorization 
(Step 1) of Ted Myerscough, from the Quality of Life Research 
Unit of the University of Toronto, Canada. The questionnaire 
was translated by an native English language professional 
translator and by a certified translator (Step 2). After the com-
parison of both translations, it was noted that the translation 
made by the English language native translator was non-literal 
and, therefore, culturally more appropriate, closer to colloquial 
language and more effective for the process of linguistic adap-
tation than the certified translation. The Probe10 technique was 
included in the third step. This technique is used to achieve a 
satisfactory comprehension level, which should be above 85%. 
Its application was directed to three groups of 20 patients, 
in three phases. During this process, there was an improve-
ment in the linguistic quality of the instrument through cul-
tural adaptation using the following criteria: semantic, idiom-
atic, conceptual and experimental equivalences.

The Portuguese language version, resulting from the 
Probe technique was re-translated into the English language 
by a native English language translator and compared to the 
original (Step 4). The analysis of this retranslation allowed 
the verification of linguistic equivalence. After this step, 
the version resulting from the Probe technique was submit-
ted for assessment by the revision committee (comprising 
three neuropediatricians, one pedagogue and one phonoau-
diologist), which suggested some technical changes in the 
resultant version (Step 5). 

After the LSI-A Brazil patient version reached a high, and 
satisfactory level of comprehension, the parent version was 
created through pronoun changes and semantic modifica-
tion of some terms to better suit the adult profile. The parent 
version passed through the 5th and 6th steps. 

Step 6 was divided into two periods: first, the reapplica-
tion of the Probe technique in order to achieve the satisfac-
tory comprehension level for the patient version (n = 18) and 
the parent version (n = 18) after the changes suggested by the 
revision committee; secondly, there was application of the 
final version of the LSI-A Brazil parent version and patient ver-
sion for psychometric evaluation, obtained by statistical cal-
culation of the quantification of the HRQOL of the patients. 
Note that the serial applications did not influence the result 
because the questionnaire is appropriate for longitudinal stud-
ies. The psychometric evaluation was distributed accordingly: 
internal consistency (reliability of questions), parent version 
n = 15 and patient version n = 21; external consistency (inter-
observer correlation), parent version n = 22 and patient version 
n = 32; external consistency (test-retest reproducibility – twice 
with an interval of three months), parent version n = 05 and 
patient version n = 10; sensitivity and specificity, parent version 
n = 15 and patient version n = 32.

For the cutoff point, the Receiver Operating Characteristic 
(ROC) Curve test was applied to healthy participants and to 

children and adolescents with DMD, LGMD or SMA, with 
82 patients in total. The same was carried out with the par-
ent version, which was applied to the healthy children’s par-
ents (n = 82) and the patients’ parents (n = 82).

To establish the cutoff for age range, the patients with DMD, 
LGMD and SMA were distributed equally into four age groups: 
Group A, n = 19, 5–7 years old; Group B, n = 21, 8–10 years old; 
Group C, n = 20, 11–13 years old; Group D, n = 22, 14–18 years 
old. The parent version was divided into A, B, C, and D groups, 
while the patient version was divided into B, C, and D groups.

Statistics
For the validation of the questionnaire, the gold standard 

was adopted as a series of tests that expressed the accuracy 
value. Firstly, the statistical description – mean and standard 
deviation of healthy subjects and those with NMDs – was cal-
culated. The calculation of internal consistency, item reliability, 
was made using the Cronbach’s alpha Coefficient test. For the 
calculation of external consistency – the inter-observer cor-
relation – Pearson’s Linear Correlation (r) test was applied11. 
Reproducibility was analyzed through the scores of two appli-
cations, with an interval of three months, using the Intraclass 
Correlation Coefficient test (ICC)12,13. The ROC Curve test 
was used for the assessment of sensitivity, specificity, cutoff, 
and accuracy. For cutoff of the age category, the ROC Curve 
test compared patients with DMD, LGMD and SMA and the 
healthy group, both groups divided into their age ranges.

For the graphical analysis of the ROC Curve test, values 
above the curve were considered satisfactory14. The level was 
considered significant when p < 0.5.

The SPSS Statistics version 2.2 was used for Cronbach’s 
alpha and the BioStat version 5.3 package for the Pearson’s, 
ICC, and ROC Curve tests. 

RESULTS

The level of comprehension reached via the final Probe tech-
nique was 97% for the parent version and 95% for the patient ver-
sion, which is above the minimum of 85% required. The averages 
and standard deviations of the domains can be seen in Table 1. 

Cronbach’s alpha test was used to assess the reliability of 
the items in the LSI-A Brazil parent version and patient ver-
sion and it showed a overall score of α  = 0.87 for the parent 
version and α = 0.89 for the patient version. These values and 
the values of the other domains, the values of which guarantee 
moderate/high psychometric reliability, are shown in Table 2.

Pearson’s Linear Correlation Test for the LSI-A Brazil 
parent version was r = 0.98 and for the patient version was 
r = 0.97 in the overall score. The remaining domains are shown 
in Table 2. There were significant differences in all domains, 
with values of p < 0.0001. The test, which had a confidence 
interval of 95%, indicated a strong correlation between par-
ent and patient participants and the inter-observer.
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The reproducibility data for the LSI-A Brazil were assessed 
through the ICC test. The patient version showed ICC values 
ranging from 0.58 and 0.80; the parent version showed ICC values 
from 0.59 and 0.69. All domains showed a significant difference. 
Both versions indicated a satisfactory reproducibility (Table 3).

The ROC Curve test showed satisfactory results above the 
diagonal line. Due to significant differences in all domains 
for both versions as a result of its application for groups with 
DMD, LGMD and SMA, and for the healthy group, the LSI-A 
Brazil parent version overall score showed the following 
results: sensitivity = 0.78, specificity = 0.5, cutoff = 35.8 and 
accuracy = 70.35%; and the LSI-A Brazil patient version overall 
score showed sensitivity = 0.72, specificity = 0.69, cutoff = 37 and 
accuracy = 70.4%.  The remaining results of the different domains 
are presented in Table 4 and Figures A and B. The cutoff value 
of the LSI-A Brazil parent version, and the patient version, was 
standardized according to age groups (Table 5). Note: as the 
variance was not significant between the two versions in all 
domains, the cutoff remains the same for both.

DISCUSSION

According to the authors, the original LSI-A is promising15, 
since it obtained satisfactory psychometric data and proved 
sensitive to the perception of changes in the domains of HRQOL 
of patients with DMD16; that is, even a year after its application, 
the instrument showed reliable results due to its good replica-
bility17. Equally, in this study, the validation of the LSI-A Brazil 
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Table 2. Cronbach alpha and Pearson’s test of the LSI-A Brazil 
parent version and patient version.

LSI-A Item Parent Patient Parent Patient
Domains n Cronbach’s α Cronbach’s α r Pearson r Pearson 
OS 45 0.87 0.89 0.98 0.97 
GW 9 0.65 0.75 0.89 0.84 
IR 9 0.65 0.73 0.96 0.96 
PD 9 0.65 0.78 0.93 0.96 
PS 9 0.71 0.70  0.98 0.97 
LR 9 0.78 0.80  0.96 0.98 

OS: overall score; GW: general well-being; IR: interpersonal relationships; 
PD: personal development; PS: personal satisfaction; LR: leisure and 
recreation; Confidence interval: 95%.

Table 3. Intraclass correlation test of the LSI-A Brazil parent 
version and patient version applied at two different times. 

ICC GW IR PD PS LR
Parent ICC 0.59 0.58 0.46 0.56 0.69

Parent test power 0.08 0.08 0.14 0.09 0.04
Conclusion MR MR MR MR MR

Patient ICC 0.78 0.58 0.72 0.67 0.8
Patient test power 0.001 0.024 0.004 0.008 0.001
Conclusion ER MR MR MR ER

ICC: intraclass correlation; GW: general well-being; IR: interpersonal 
relationships; PD: personal development; PS: personal satisfaction; LR: leisure 
and recreation; MR: moderate to good replicability; ER: excellent replicability.
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showed significant values for all domains in the three NMDs, 
indicating that the patient version and the later-created par-
ent version presented with satisfactory indexes, indicating its 
efficacy and trustworthiness in capturing the perception of 
HRQOL of patients between five and 18 years old with DMD, 
LGMD and SMA. Note that the age range of the NMD patients 
was expanded from the original version. Due to the valida-
tion process that used a cross-cultural adaptation strategy, 
also adopted by other studies18,19, the resultant versions had 

Table 4. Values of the ROC Curve of the LSI-A parent version 
and patient version. 

ROC curve Sensitivity Specificity Distance Accuracy
Parents

Overall Score 0.78 0.5 0.46 64%
General 
Well-being 0.73 0.68 0.42 70.5% 

Interpersonal 
Relationships 0.56 0.68 0.53 62.6% 

Personal 
Development 0.86 0.68 0.34 77%

Personal 
Satisfaction 0.59 0.77 0.46 68%

Leisure and 
Recreation 0.59 0.77 0.47 68.2% 

Patients 
Overall Score 0.72 0.69 0.42 70.4% 
General 
Well-being 0.72 0.6 0.5 65.7% 

Interpersonal 
Relationships 0.56 0.69 0.53 62.5% 

Personal 
Satisfaction 0.68 0.63 0.48 65.7% 

Leisure and 
Recreation 0.53 0.66 0.58 59.4% 

Receiver operating characteristic - ROC curve. Confidence interval 
considered was of  95%.

accessible language and easy comprehension and applica-
tion. Therefore, the LSI-A Brazil is capable of quantifying the 
HRQOL with precision. Beyond this, it preserves the subjec-
tive content, psychological and social aspects, as well as physi-
cal20,21 features, which makes it a tool with positive differences 
above other scales.

The items in this questionnaire obtained high reliability 
of internal consistency across the application of Cronbach’s 
alpha in both versions; the same occurred in the original 
patient version7. There was proximity of values in both stud-
ies, which reinforces the quality of this validation.

The external consistency in the original patient version, 
measured through Pearson’s Linear Correlation Test, was 
considered moderate7. This study showed, in both patient 
version and parent version, high correlation values with 
a significance of p < 0.0001 in all domains. The statistical 
data revealed the concordance between observers during 
the interviews, which gave greater psychometric quality to 
this validation.

The external consistency was shown in the ICC. 
By test-retest, the LSI-A Brazil reached satisfactory values 
regarding replicability, indicating that it qualifies as repro-
ducible. The values of the ICC test obtained in this study 
were moderate, that is, both versions of the questionnaire 
retained the same reference values in applications under 
different circumstances and places without changes of 
results, which made it trustworthy. However, the values 
resulting from the application may vary in relation to the 
clinical characteristics of each situation.

The gold standard originated from the application of many 
psychometric tests used in this validation, indicating the accu-
racy of the LSI-A Brazil, also shown in the ROC Curve test, 
which is used to assess the quality of a given clinical test22,23. 

Figure. A. The ROC Curve of the Overall Score of LSI-A Brazil parent version. B. The ROC Curve of the Overall Score of LSI-A Brazil 
patient version
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This indicated, in both versions, significant sensitivity and spec-
ificity above the reference line. The accuracy, remaining above 
60%, also indicated a good measurement of what the study 
aimed for with the instrument – guaranteeing good efficacy24.

Table 5. Cutoff of age group of the LSI-A Brazil parent version 
and patient version.

LSI- A Age / years old Cutoff
DMD 5–7 35
  8–10 37
  11–13 36
  14–18 37
LGMD 5–7 38
  8–10 38
  11–13 38
  14–18 38
SMA 5–7 38
  8–10 38
  11–13 36
  14–18 37

Receiver operating characteristic - Curve ROC. Confidence interval: 95%. 
Group A, n = 19, 5 to 7 years old; Group B, n = 21, 8 to 10 years old; Group C, 
n = 20, 11 to 13 years old; Group D, n = 22, 14 to 18 years old. DMD: Duchenne 
muscular distrophy; LGMD: limb-girdle muscular dystrophy; SMA: spinal 
muscular atrophy.

The ROC Curve test also established the cutoff value of 
the instrument, which is capable of indicating changes in 
clinical practice and serves as a reference for routine applica-
tions25. Through standardization of the cutoff related to age 
range and pathology, it is possible to assess the HRQOL with 
greater precision, given that values higher than the cutoff 
value indicate an increase in HRQOL2,26.

According to psychometric data for internal and exter-
nal consistency (reliability and  reproducibility), sensitivity, 
specificity, and accuracy, the LSI-A Brazil parent version is 
useful to assess the quality of life of patients between five 
and 18 years old and the patient version is also helpful for 
patients between eight and 18 years old for DMD, LGMD or 
SMA. The LSI-A Brazil can easily be expanded to evaluate the 
HRQOL of other neuromuscular disorders, but further stud-
ies are needed to confirm that.
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