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SUMMARY

OBJECTIVE: The objectives of this study were to translate and cross-culturally adapt the telehealth usability questionnaire into Brazilian Portuguese
and to evaluate its psychometric properties.

METHODS: This was a methodological validation study carried out in two phases. In phase 1, the telehealth usability questionnaire was cross-
culturally adapted with 10 participants comprising the expert committee members, including 5 healthcare professionals with theoretical and practical
knowledge of telehealth, 1 methodologist, and 4 translators. This phase was performed at Universidade Federal de Juiz de Fora Physiotherapy Clinic
School. In phase 2, the psychometric properties of telehealth usability questionnaire Brazil were analyzed. This phase included in-person assessments
at Marcio Cunha Hospital, Minas Gerais. The recruitment period for both phases was from April 2020 to February 2021. Content validity, reliability,
internal consistency, and criterion validity were analyzed. The criterion validity was evaluated using correlation with a validated instrument: the
system usability scale.

RESULTS: The telehealth usability questionnaire was adequately translated and cross-culturally adapted. The telehealth usability questionnaire Brazil
presented an excellent content validity index of 0.96 with percentages of understanding higher than 90%. The telehealth usability questionnaire
Brazil demonstrated great internal consistency (a=0.94 and ®=0.94), excellent intra-rater reliability (intraclass correlation coefficient=0.85, 95%ClI
0.75-0.91), no difference between the test and retest [T (0.425), p>0.673], and no proportional bias (p=0.205). There was a moderate correlation
between telehealth usability questionnaire Brazil and the system usability scale (r=0.52, p<0.0001).

CONCLUSION: The telehealth usability questionnaire was adequately translated and cross-culturally adapted into Brazilian Portuguese and showed
adequate psychometric properties for use in telehealth clinical practice and research in Brazilian-Portuguese-speaking individuals.
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INTRODUCTION

Telehealth provides healthcare using telecommunication and
information technologies, including mobile phones, smartphones,
and other communication devices'. The use of telehealth to
provide healthcare remotely has become increasingly frequent
with the development of technologies'?. Telehealth emerges
as an alternative and complementary strategy for managing
patients when it is difficult to reach the traditional health ser-
vices infrastructure or when face-to-face contact is not feasible.

It may include diverse teleconsultation systems, telediagnosis,
telemonitoring, tele-education, and telerehabilitation?. An expo-
nential increase in telehealth use started in 2020 when systems
were expanded globally in response to the coronavirus disease
2019 (COVID-19) pandemic®.

Telehealth systems must be helpful for both users and health-
care professionals. Good usability has several benefits, includ-
ing fewer frequent errors, reduced user training time, accep-

tance, and greater efficiency and productivity when operating
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The Brazilian version of the telehealth usability questionnaire

a particular system?. Although the access, acceptability, qual-
ity, and cost of telehealth systems have been evaluated across
varying devices, the assessment of systems usability still needs
to be improved. However, no telehealth-specific instrument
is available for the Brazilian Portuguese-speaking population?
despite the growth of telehealth systems use in the country*.
The telehealth usability questionnaire (TUQ) was developed
in 2016 and combined items from existing telehealth-specific and
general computer usability questionnaires®. The TUQ assesses
the healthcare professional and patient’s usability experience
and covers factors influencing usability, including usefulness,
interface friendliness, effectiveness, reliability, and satisfaction
with varying telehealth devices’. The TUQ is freely available
and the most used tool for telehealth usability assessment®.
Due to the broad TUQ applicability in clinical practice and
research on telehealth, the objectives of this study were (1) to
translate and cross-culturally adapt the TUQ into Brazilian
Portuguese and (2) to evaluate its psychometric properties
regarding content and criterion validity, test-retest reliability,

and internal consistency.

METHODS

Study design and participants

This was a cross-sectional, methodological study approved by
the Human Research Ethics Committees of the Universidade
Federal de Juiz de Fora and Hospital Mdrcio Cunha, Minas Gerais
(approvals: 28613719.8.0000.5147 and 28613719.8.3002.8147,
in April 3, 2020, and January 8, 2021). All participants signed
an informed consent form before participating in the study.
This study had two phases. First, the cross-cultural adaptation
of the TUQ was carried out following the recommended meth-
odology’. Second, analyses of the TUQ Brazil psychometric
properties followed the recommendations of the Consensus-
based Standards for selecting health Measurement Instruments
(COSMIN)®. A convenience sample of 10 participants was
invited to comprise the expert committee members: 5 health-
care professionals with theoretical and practical knowledge
of telehealth, 1 methodologist’, and 4 translators. The expert
committee members’ recruitment period was from April 10,
2020, to July 16, 2020.

In evaluating the TUQ Brazil psychometric properties, a
convenience sample of individuals with recent telehealth expe-
rience within the last 6 months before participation in the
study, either as a health professional or a patient, was included.
Participants with difficulty with the Brazilian-Portuguese lan-
guage were excluded for reasons of understanding the instruments
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used in the study. Participants were recruited in this phase from
January 10, 2021, to February 21, 2021.

Instruments

Telehealth usability questionnaire

The TUQ assesses the utility and usability of the technology’.
TUQ is easy to apply and contains 21 statements ranked on a
one-to-seven-level Likert-type scale from “strongly disagree” to
“strongly agree” or “not applicable.” The TUQ score is deter-
mined by the average score of (1-7) responses, excluding the
non-applicable items. The higher the response average, the
greater the usability of the telehealth system. The question-
naire is freely available on the Internet (https://ux.hari.pitt.
edu/v2/portal/#/about).

System usability scale

The system usability scale (SUS) was applied to test the TUQ
Brazil concurrent criterion validity. The SUS is a widely used
and valid self-reported instrument to assess the usability of
varying technology interfaces. The SUS consists of 10 state-
ments scored on a five-level Likert-type scale with anchors for
“strongly agree” and “strongly disagree.” Using a simple for-
mula, its final score ranges from 0 to 100. Higher scores indi-

cate better system usability™.

Cross-cultural adaptation of the telehealth

usability questionnaire

The author of the TUQ original version was contacted, and per-
mission to cross-culturally adapt to the Brazilian-Portuguese lan-
guage was sought. The translation and cross-cultural adaptation
were performed in five steps’. (i) Translation of the instrument
by two bilingual independent translators who were not aware
of the objectives of the study. One translator was a health pro-
fessional to provide a clinical perspective in the translated ver-
sion that represents the language used by the target population.
The second translator was unfamiliar with the topic addressed,
thus being better able to detect different meanings and possible
ambiguities’. (ii) Two authors carried out synthesizing trans-
lated versions for consensus, evaluating semantic, idiomatic,
conceptual, linguistic, and contextual discrepancies, and ana-
lyzing the structure, layout, instrument instructions, and the
scope and adequacy of the expressions contained in the items.
This phase aimed to reach a single combined version. In case of
divergences, adaptations would be made until a consensus on the
translation was reached. (iii) Reverse translation was conducted
by two native English speakers translators without prior access
to the TUQ. This step aimed to assess the extent to which the

Rev Assoc Med Bras. 2023:69(12):e20230228


https://ux.hari.pitt.edu/v2/portal/#/about
https://ux.hari.pitt.edu/v2/portal/#/about

Santos MR et al.

translated version reflects the content of the items, as proposed
in the original version of the questionnaire. The authors and
the reverse translators analyzed discrepancies between the two
versions and compared the back-translated consensus version
with the original instrument in English. (iv) An expert com-

72! conducted the content validity

mittee of 10 participants
assessment. The expert committee comprised five health pro-
fessionals and a methodologist previously contacted with the-
oretical and practical knowledge about telehealth, in addition
to the four translators who participated in the previous steps.
This step consolidated all questionnaire versions and developed
a preliminary, pre-final version. The expert committee analyzed
the semantic, idiomatic, conceptual, linguistic, and contex-
tual discrepancies and the questionnaire structure, layout, and
user instructions””!!. The committee members also answered
questions about the comprehension of items. The agreement
was verified quantitatively using the content validity index
(CVID)*2. The CVI was calculated using a four-point Likert-
type scale, in which the sum of responses scored as three and
four of each committee member are divided by the total num-
ber of responses. (v) The evaluation of the final version or pilot
study was performed, when telehealth users were interviewed
for the understanding of each TUQ Brazil item®'?. The partici-
pants were instructed to complete the questionnaire. They were
interviewed to investigate their perception of each item and the
answer they chose, being asked about their understanding of
each statement in the instrument and the justification for the
difficulty in understanding. Items that presented 10% or more
of “non-comprehension” would be modified, based on the par-
ticipants’ responses, to reach the highest understanding in the
final version until a pre-established percentage of adjustment
(comprehension) in all items was reached (290%)"3.

Psychometric properties of the telehealth usability
questionnaire Brazil

Data collection included online and face-to-face assessments
to evaluate the psychometric properties during the cross-cul-
tural adaptation process. The analysis of psychometric proper-
ties was conducted for internal consistency, and the test-retest
method used repeated evaluation of the TUQ Brazil version
7-14 days after the first assessment for reliability. In addition,
participants were asked to answer the SUS in the retest session.

Statistical analysis

Data were stored and analyzed using the SPSS® version 22.0 and
Jamovi® 2.3.26. The content validity was tested using the CVI’s
quantitative agreement among expert committee members'2. A CVI
30.80 was evidence of content validity'. Test-retest reliability was
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investigated using the intraclass correlation coefficient (ICC)'“and
paired t-test. ICC?0.80 were accepted as a standard of reliability®.
Studies recommend a minimum of 50 participants as the sample size
required to test reliability'. The level of agreement of the test-retest
was also verified using Bland-Altman plotting'. Internal consis-
tency was assessed by Cronbach’s alpha and McDonald’s omega.
Cronbach’s alpha index range is 0~1", and values between 0.75
and 0.95 were considered appropriate””. The McDonald’s omega
30.7 was considered adequate internal consistency'. The concur-
rent criterion validity was tested using Spearman’s correlation coef-
ficient between the TUQ Brazil and the SUS. Correlation coefhi-

cients were interpreted according to Schober et al.'®

RESULTS

The final version of TUQ Brazil kept a similar format to the
original questionnaire and is available in the electronic repos-
itory: https://data.mendeley.com/datasets/p8d3xyvinp/4.
The questionnaire versions used for cross-cultural adaptation,
the final version, and the summary with items of divergence are
also available in the electronic repository. There was no denial
by the invited experts, and the 10 invited members agreed
to participate. The committee reported adequate operational
equivalence with the original questionnaire format. The TUQ
Brazil showed an excellent CVI of 0.96 with great agreement.

A convenience sample of 54 individuals with prior experience
as telehealth systems users (i.e., 30 patients and 24 healthcare
professionals) was included. Three individuals did not complete
the study assessments due to loss of contact (dropout rate of
1.6%). Participants’ demographic characteristics and telehealth
modalities experienced are shown in Table 1. The TUQ Brazil

Table 1. Participants’ characteristics and telehealth modalities
experienced (n=54).

Sex Female 48 (88.9)
Complete elementary school 2(3.7)
Education level Complete secondary school 14 (25.9)
Complete higher education 38 (70.4)
Telemonitoring 17 (31.5)
Teleconsultation 16 (29.6)
Teleconsulting 9(16.7)
Telehealth modality
Tele-education 8(14.8)
Telerehabilitation 4(7.4)
Telediagnosis 0(0.0)

Data are presented as median (minimum to maximum) or absolute number
and percentage, n (%).
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items’ comprehension percentage on the final version evalu-
ation was above 98.7%. No item required modification fol-
lowing patients’ and healthcare professionals’ comprehension
assessment, and no redesign was necessary. The TUQ Brazil
demonstrated excellent internal consistency. The Cronbach’s
alpha after single-item removal ranged from 0.927 to 0.940,
and no item influenced reliability when removed from the
analysis. Furthermore, the McDonald’s omega was regarded
as adequate (0.941). The TUQ Brazil showed excellent intra-
rater reliability (ICC=0.85, 95%CI 0.75-0.91). The paired
t-test did not demonstrate significant differences between the
test and retest [T (0.425), p>0.673]. The Bland-Altman plot
showed agreement between test and retest assessments, and the
data distribution was homoscedastic with no proportional bias
(p=0.205) (Figure 1). The TUQ Brazil showed a moderate cor-
relation (r=0.52, p<0.01) with the SUS (Figure 2).

DISCUSSION
This study translated and cross-culturally adapted the TUQ into

Brazilian Portuguese and analyzed its psychometric properties.

Figure 1. The Bland-Altman plot on the agreement between the two
telehealth usability questionnaire Brazil assessments. LOA: limit of
agreement, upper (bias+1.96xstandard deviation) and lower (bias-
1.96xstandard deviation).

r=0.52, p<0.0001
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Figure 2. Spearman correlation plot between the telehealth usability
questionnaire Brazil and the system usability scale.
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The final version of the TUQ Brazil is the first telehealth usabil-
ity assessment tool validated in Brazilian Portuguese and pre-
sented adequate operational equivalence to the original ques-
tionnaire format. The TUQ Brazil is a versatile questionnaire
that may help identify telehealth systems limitations, guide
new strategies to overcome the challenges while implementing
new systems, and create a suitable configuration to implement
and use telehealth services in Brazil successfully. In addition,
the TUQ has no segmentation or domains and examines fewer
items compared with other TUQs®; this may facilitate its use
in population studies and services in public health.

During the translation and cross-cultural adaptation process,
expert committee members modified or replaced no items from
the original version. Despite the few divergences in the trans-
lations, the final version was approved with an excellent agree-
ment, above the recommended CVI level'?. The TUQ Brazil was
easily understood according to the percentage of comprehension
observed in the target population. This confirmed the question-
naire’s adequacy in assessing the usability of telehealth systems
among Portuguese-speaking Brazilians. Adequate understand-
ing of the translated and cross-culturally adapted versions of the
TUQ was also reported for its Spanish" and Turkish* versions.

The internal consistency of the TUQ Brazil items demon-
strated the homogeneity of the questionnaire. The TUQ Brazil
Cronbach’s alpha range was similar to that found in another
cross-culturally adapted TUQ version” and compatible with
the one reported by Parmanto et al.’ in the original version
of the questionnaire (from 0.79 to 0.93). Of note, the TUQ
Brazil internal consistency was close to the ones reported for
other questionnaires on telehealth systems usability*' . A score
greater than 0.70 is rated positive for an instrument registering
group data!”. The TUQ Brazil also showed excellent intra-
rater reliability (ICC>0.80), similar to values reported for the
TUQ Turkish version® and the mHealth APP usability ques-
tionnaire (MAUQ), which is a usability questionnaire for tele-
health applications®.

The TUQ Brazil showed a moderate correlation with the
SUS. The non-parametric distribution of the TUQ Brazil over-
all score may explain the absence of a more robust correlation;
however, the strength of the correlation between the TUQ
Brazil and SUS was close to those reported between question-
naires used to assess the usability of e-health questionnaires
and the SUS, including the MAUQ (r=0.64) and the Post-
Study System Usability Questionnaire (PSSUQ) (r=0.67)%.
Conversely, a strong correlation was reported between the
TUQ and the Telemedicine Satisfaction Questionnaire?, as
both are telehealth-specific questionnaires instead of a general

technology usability scale like the SUS?.
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There are some study limitations to be addressed. A con-
venience sample of users with experience in varying telehealth
systems modalities was included for external validity, which
is an important practical feature of the TUQ. However, the
lack of a uniform telehealth modality under assessment, such
as teleconsultation, telediagnosis, or telemonitoring only, pre-
vented the analysis of additional psychometric properties of the
TUQ Brazil, including floor and ceiling effects, standard error
of psychometric, and minimal detectable difference. Although
a minimum sample of 50 participants recommended for reli-
ability assessment was recruited'®, the subjects participated in
evaluating the final version and analyses of the reported psy-
chometric properties, as no item required modification fol-
lowing patients’ and healthcare professionals’ comprehension
assessment, and no redesign was necessary from the pre-final
to the final version of the TUQ Brazil.

CONCLUSION

The TUQ Brazil is a translated and cross-culturally adapted tool
for assessing the usability of telehealth systems in the Brazilian-
Portuguese-speaking population and presents adequate psycho-
metric properties, including criterion validity, test-retest reli-
ability, and internal consistency. Further studies must explore
additional psychometric properties of the TUQ Brazil, includ-
ing responsiveness to telehealth system usability modifications.
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