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Translation and validation of the techno-stress questionnaire in Brazil
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SUMMARY

OBJECTIVE: The aim of this study was to translate the techno-stress questionnaire proposed by Ragu Nathan et al into Brazilian Portuguese and to
culturally adapt and validate it. For this, 4 of the 11 original questionnaires’ domains were used.

METHODS: The questionnaires’ domains translated and adapted were as follows: techno-overload, techno-invasion, techno-complexity, and job
satisfaction. Initially, the techno-stress questionnaire was translated into Brazilian Portuguese language according to international standards, followed
by cultural adaptations. Validation for feasibility and psychometric properties of translated questionnaire was performed on 138 gynecologists and
obstetricians who use message applications to communicate with patients. The physicians were divided into groups according to the weekly messaging
application usage time for communication with patients: <2 h (Gl,n=89), 2-5h (Gll,n=29), and >5 h (GlII, n=23). The questionnaire was applied to all
participants twice on the same day, overseen by two different interviewers, at a 15-mininterval. After 15 days, it was readministered. The discriminant
validity and reliability were calculated to validate the instrument.

RESULTS: Techno-stress subscales showed statistically significant differences between the groups. The Cronbach’s alpha coefficient for the techno-
stress questionnaire was >0.80, showing good internal consistency. No differences were observed in the test-retest comparison of the techno-stress
questionnaire, and the intraclass correlation coefficient results showed excellent reproducibility (°0.75).

CONCLUSION: The techno-stress questionnaire was adequately translated into Brazilian Portuguese, with good discriminant validity, good internal

consistency, and adequate test-retest results.
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INTRODUCTION

Technological innovation has made rapid and dramatic changes
to society. The Internet has altered the way we communicate,
exchange information, and develop relationships'. Increasingly
spread through our professional and personal lives, communi-
cation technologies make it possible to rapidly and easily keep
in touch with colleagues, friends, and family*.

The forthcoming of social media has shifted informa-
tion-seeking behavior in society, and the health sector is not
immune from this influence®. The digital revolution had a con-
siderable impact on how doctors interact with patients, and the
increased use of smartphones and related software applications
has created a new era in the exchange of clinical data between
patients and physicians®.

Innumerable advantages of using communication applications
in healthcare have been reported: free of cost, improvement of
communication, time saving, no requirement for a computer,
and the possibility of an immediate response. Besides, draw-

backs have also been described: increase in workload by staying

online 24 h a day, disparity in the sense of urgency, clinical
information not being included in medical records, possible
issues of privacy and data protection, ethical aspects of clini-
cal evaluations at a distance, and lack of specific legislation®*.

It is not surprising that the advent of instant messaging
is gradually affecting patient-physician communication and
that unrestricted access to physicians via messaging applica-
tions creates challenging situations. How these technological
transformations are affecting physicians’ well-being and men-
tal health is not known’.

The techno-stress questionnaire proposed by Ragu Nathan
etal. is an effective means to evaluate the techno-stress influence
on job satisfaction and professional commitment and provides
information that allows making inferences about physicians’
responses demanded by the use of communication technology
in their professional life'°.

The goal of the present study was to translate and cross-cul-
turally adapt the techno-stress questionnaire proposed by Ragu
Nathan et al. into Brazilian Portuguese while studying the
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reliability and validity of this Portuguese-language version.
Of the 11 original questionnaires’ domains, only 4 were used
for this purpose.

METHODS

Study design and population

This study was conducted from August 2019 to July 2020,
previously submitted to and approved by the Research Ethics
Committee of the University Center FMABC under number
3.528.229. The population sample consisted of gynecologists
and obstetricians selected by convenience. The professionals
were personally invited to a regional meeting and all agreed to
participate in the research.

The inclusion criteria were as follows: gynecologists and
obstetricians working in the state of Sdo Paulo, Brazil, who
used WhatsApp to communicate with patients and agreement
to participate in the study according to the informed consent
form, which all participants signed.

Participants were divided into research groups according
to the self-reported weekly time of WhatsApp use to commu-
nicate with patients: <2 h (GI), 2-5 h (GII), and >5 h (GIII).

The categories were arbitrarily defined.

Translation of the techno-stress questionnaire
Written authorization was first obtained from Professor John Q.
Tu, one of the authors of the instrument, to translate and vali-
date the questionnaire. We used 4 of the 11 original domains:
techno-overload, techno-invasion, techno-complexity, and job
satisfaction. Seven domains were excluded because they did not
fit the professional context of the study participants.

To validate the instrument, we used the guidelines proposed
by Guillemin, Bombardier, and Beaton for the translation
and validation of health-related quality-of-life instruments''.
The first step was the translation into Brazilian Portuguese by
asworn translator. Then, the questionnaire was back-translated
into English by a certified native Portuguese-speaking trans-
lator with English language proficiency to compare the newly
translated version with the original questionnaire. Next, cul-
tural adaptation was performed by the research team who dis-
cussed the questionnaire until a consensus version was reached,
which happened when the level of agreement was greater than
50% among the members. The translated version is as follows:

Tecnossobrecarga
Sou forcado por esta tecnologia a trabalhar com mais rapidez.
Sou forcado por esta tecnologia a fazer mais trabalho do que consigo.

Sou forgado por esta tecnologia a trabalbar com prazos muito apertadps.
Sou forcado a mudar meus habitos de trabalho para me adaprar
a novas tecnologias.

Tenho uma carga de trabalho maior devido & maior complexi-
dade tecnoldgica.

Tecnoinvasdo

Passo menos tempo com minha familia devido a esta tecnologia.
Tenho que estar em contato com meu trabalho mesmo durante
minbas férias devido a esta tecnologia.

Tenho que sacrificar o tempo de minhas férias e fins de semana
para me manter a par das novas tecnologias.

Sinto que minba vida pessoal estd sendo invadida por esta tecnologia.

Tecnocomplexidade

Nao sei o suficiente sobre esta tecnologia para conseguir desempen-
har minha fungdo satisfatoriamente.

Necessito muito tempo para entender e usar novas tecnologias.
Nio encontro tempo suficiente para estudar e aperfeicoar minbas
habilidades tecnolégicas.

Eu concluo que os novos funciondrios desta organizacio sabem
mais sobre tecnologia de computador do que eu.

Frequentemente concluo que as novas tecnologias sdo muito com-
plexas para eu entender e utilizar.

Satisfacdo no trabalho

Eu gosto de fazer o que fago no trabalho.

Eu tenho uma sensagdio de orgulho ao realizar meu trabalho.
Meu trabalho é agraddvel.

Validation of the techno-stress questionnaire
The techno-stress questionnaire was applied at three different
times: the first (T0) was overseen by researcher A; the second
(T1) occurred 15 min after the end of TO and was overseen
by researcher B; and the third (T2), 15 days later, when the
instrument was completed via WhatsApp after being sent by
researcher A.

Concerning the psychometric properties for measuring
the techno-stress questionnaire, the variables analyzed were
internal consistency, test-retest reliability, and intraobserver
and interobserver reliability. The internal consistency eval-
uates the correlation between the items and is determined
from the subscale scores and the total score. A higher value
indicates a greater correlation between various items on the
scale. A retest was performed 15 days after the first applica-
tion of the questionnaire, assessing the intraobserver reliability,
and the interobserver reliability was assessed by applying the

instrument 15 min after the first interview. The discriminant
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validity was evaluated by applying the questionnaire to the
three groups studied.

Statistical analysis

The data were tabulated in the Microsoft Excel 2003 software.
‘The IBM-SPSS for Windows version 20.0 software (IBM Corp.,
Chicago, IL, USA) was used for analysis.

The normality of the data was analyzed using the Kolmogorov-
Smirnov test. Analysis of variance (ANOVA) and the Bonferroni
test were used to compare continuous variables. The chi-square
test and the likelihood ratio test were used to compare cate-
gorical variables.

The scores” questionnaire was analyzed by the mean. The vari-
ables worded positively were inverted, thus characterizing the
higher the mean, the higher the techno-stress levels.

The internal consistency of the techno-stress ques-
tionnaire was evaluated with Cronbach’s alpha coefficient
(>0.7: acceptable)'~.

The test-retest reliability was assessed with the intraclass
correlation coeflicient (ICC), to determine whether the studied
tool is reliable for comparing the scores obtained at TO and T2
(intraobserver) and at T0 and T'1 (interobserver) (ICC>0.75:
excellent reproducibility) ™.

Statistical tests were two-tailed, with a significance level of 5%.

RESULTS

We included 138 physicians, divided into three research groups
according to the weekly WhatsApp usage time for communi-
cation with patients: <2 h (GI, n=86), 3-5 h (GII, n=29), and
>5 h (GIII, n=23).

The mean age of the participants in GI, GII, and GIII
was 46.6113.2, 46.1£12.2, and 41.916.8 years, respectively
(p=0.249). More than half of the doctors self-identified as a
female in all groups (p=0.234). All groups had a greater pro-
portion of cohabiting people (p=0.091), persons with at least
one child (p=0.633), and persons living in Sao Paulo city and
neighborhood (p=0.548). Most participants in all groups had
been working for more than 15 years as a doctor (p=0.599).
The professionals who had more office work activity (p=0.019)
and who worked more hours a week (p=0.048) communicated
more with patients via WhatsApp.

Demographic data are described in Table 1.

Table 2 shows the scores’ questionnaire in the groups studied
(represents T0, when the three questionnaires were answered).
Techno-overload and techno-invasion were related to longer
WhatsApp usage time to communicate with patients (p<0.001).
Techno-complexity and job satisfaction did not differ between

groups. When adjusted for the workload and office work of
research participants, the results were similar. The discrimi-
nant validity of the techno-stress questionnaire for the sample
was demonstrated.

Techno-overload was higher in GIII than in GI and GII
(p<0.05). Techno-invasion was higher in GIII than in GI and
GII and higher in GII than in GI (p<0.05).

The Cronbach’s alpha coefficient for the techno-stress ques-
tionnaire was >0.80 for all domains and for the overall score,
showing good internal consistency for the domains translated.

No differences were observed in the test-retest compari-
son of the techno-stress questionnaire translated into Brazilian
Portuguese in the intraobserver or interobserver evaluation

(ICC?0.75) (Table 3).

DISCUSSION

The techno-stress questionnaire was developed and validated
in 2008 in English'®. The findings of the present study demon-
strated acceptable psychometric properties of the Brazilian
Portuguese version of the instrument, which allows its use in
Brazilian physicians. The general understanding of the trans-
lated terms was adequate, and only small changes were neces-
sary. There was adequate internal consistency for all domains
of the questionnaire, and Cronbach’s alpha coefficient showed
excellent internal consistency in the overall score.

The present study also confirmed the usefulness of the tech-
no-stress questionnaire to assess the impact of the use of mes-
saging apps as a stressor affecting the well-being of gynecologists
and obstetricians who routinely use this tool to communicate
with patients, thereby demonstrating the discriminant ability
of the instrument.

Our data suggest that techno-invasion and techno-overload
were associated with the high frequency of WhatsApp usage
for communication with patients. Thus, our findings are in
line with the study by Waizenegger, which suggested that tech-
no-overload (constant connectivity) leads to techno-invasion,
an important cause of workers’ techno-stress'. The change in
the doctor-patient relationship caused by the use of communi-
cation technology is considered one of the most stressful factors
in the individual exposure profile of physicians®.

According to previous studies, the additional working
hours to which virtual communication exposes doctors are
an important cause of exhaustion'®". Techno-stress at work is
related to poor mental health, and the resulting psychological
stress can have consequences such as chronic fatigue, relation-
ship conflicts, substance abuse, psychiatric morbidities, and

suicidal ideation'®%°,
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Table 1. Sociodemographic characteristics.

WhatsApp group
Variable <2 h/week 2-5 h/week >5 h/week
(n=86) (n=29) (n=23)
Age (years)
mean+DP | 46.6+132 | 461122 | 419468 | 0249
Gender, n (%)
Female 49 (57) 20 (69) 17 (73.9)
0.234
Male 37(43) 9(31) 6(26.1)
Marital status, n (%)
Single 30(34.9) 8(27.6) 9(39.1)
Married 49 (57) 21(72.4) 14 (60.9) 0.091*%
Cohabitation 7(8.1) 0(0) 0(0)
Children, n (%)
Yes 55 (64) 21(72.4) 14 (60.9)
0.633
No 31(36) 8(27.6) 9(39.1)
Residence, n (%)
Sao Paulo city 84 (97.7) 28 (96.6) 22(95.7)
Countryside of Sdo Paulo 1(1.2) 0(0) 1(4.3) 0.548*
Other states 1(1.2) 1(3.4) 0(0)
Graduate year, n (%)
1-15years 29(33.7) 7(24.1) 8(34.8) 559
>15years 58(66.3) 22(75.9) 7 (65.2) '
Smoking, n (%)
Yes 5(5.8) 1(3.4) 0(0)
0.285"
No 81(94.2) 28 (96.6) 23 (100)
Alcoholism, n (%)
Yes 4(4.7) 3(10.3) 0(0)
0.155*%
No 82(95.3) 26(89.7) 23(100)
Physical activity, n (%)
Yes 49 (57) 15(51.7) 15(65.2) 0618
No 37 (43) 14 (48.3) 8(34.8) '
Weekly workload, n (%)
<20h 2(2.3) 1(3.4) 2(8.7)
20-30h 5(5.8) 4(13.8) 0(0)
31-40h 27 (31.4) 8(27.6) 2(8.7) 0.048"
41-60h 40 (46.5) 13 (44.8) 11 (47.8)
>60h 12(14) 3(10.3) 8(34.8)
Work-duty activity, n (%)
Yes 35(40.7) 11(37.9) 6(26.1)
0.438
No 51(59.3) 18 (62.1) 17 (73.9)
Office work activity, n (%)
Yes 74 (86) 28(96.6) 23 (100)
0.019*
No 12(14) 1(3.4) 0(0)
Work-surgery activity, n (%)
Yes 45 (52.3) 20 (69) 16 (69.6)
0.148
No 41(47.7) 9(31) 7(30.4)
Academic activity, n (%)
Yes 31(36) 11(37.9) 8(34.8)
0.971
No 55 (64) 18 (62.1) 15(65.2)

Test: chi-square; *Likelihood ratio test; ANOVA.
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Table 2. Discriminant validity of the questionnaire between groups.

WhatsApp group

Variable

Techno-overload

<2 h/week 2-5 h/week >5 h/week
(n=86) (n=29) (n=23)

Mean+DP | 2674104 | 305+1.1 | 393+085 | <000t | <0001
Techno-invasion

Mean+DP | 2.78+1.09 | 341+1.04 | 4.64+0.39 | <0001 | <0001
Techno-complexity

Mean+DP | 2.4240.96 | 2.64+1.11 | 244+1.14 | oso3 | osa9
Job satisfaction

Mean+DP | 434407 | 431209 | 4.39+0.84 | o932 | 0953

Test: chi-square; ANOVA,; ¢value adjusted for the workload and office work activity.

Table 3. Test-retest intraobserver and interobserver reliability of the

techno-stress questionnaire.

Questionnaire
domain

Techno-overload

Intraobserver
ICCCI

0.845 (0.782-0.890)

Interobserver
ICCCI

0.926(0.897-0.947)

Techno-invasion

0.804 (0.724-0.861)

0.904(0.867-0.931)

Techno-complexity

0.838(0.774-0.886)

0.963(0.948-0.973)

Job satisfaction

0.833(0.767-0.882)

0.988(0.983-0.991)

ICC:intraclass correlation coefficient; Cl: confidence interval.

Besides their negative impact on individuals” quality of
life, techno-stress between doctors may also affect the qual-
ity of care delivered to patients. It is suggested that there is a
proven relationship between poor well-being and poor patient
safety, leading to adverse outcomes on patient care and wors-
ening physician-patient relationship"*. Physicians’ emotional
exhaustion causes indifference to the patient’s needs, compro-
mising the quality of care®.

We believe that the techno-stress questionnaire translated
into Portuguese in Brazil is an instrument that can evaluate
physicians’ perceptions about the influence of the use of com-

munication technology in their professional life as a stressor.

CONCLUSION

Of the 11 original domains of the technological stress ques-

tionnaire, only 4 were translated into Brazilian Portuguese,
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