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Abstract

- ) Introduction: Digital stress at work represents a growing risk to occupational health. Up-to-
*Universidade Estadual de Campinas, . . o s
Faculdade de Ciéncias Médicas, date measurement instruments are essential for proper assessment. Objective: To translate
Departamento de Satide Coletiva. and cross-culturally adapt the Digital Stressors Scale (DSS) to the Brazilian context. Methods:
Campinas, SP, Brazil. Methodological study of translation, evaluation by a committee of seven experts, pre-testing
with five participants from the target population, back-translation, and pilot study with 150
workers. Content validity was assessed by the Content Validity Index (CVI) and the Agreement
I Rate (AR), and preliminary internal consistency by Cronbach’s alpha (a) and McDonald’s
a262224@dac.unicamp.br omega (w). Results: Idiomatic, semantic, experiential, and conceptual equivalences were
obtained between the translated version and the original (CVI = 0.96). More than 95% of
participants agreed with the clarity and applicability of the instrument. The long and short
versions had coefficients a > 0.68 and w > 0.70. Discussion: The combination of o and w
reinforces the robustness of internal consistency, as omega is less influenced by the limitations
of alpha. Conclusion: The Brazilian version of the DSS showed promising initial evidence in
a pilot study, however, it does not yet provide sufficient evidence for widespread use in Brazil.
Robust psychometric analyses in larger samples are recommended.
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Resumo

Introdugio: O estresse digital no trabalho representa um risco crescente a satide dos(as)
trabalhadores(as). Instrumentos de mensuragdo atualizados sdo essenciais para avaliagdo
adequada. Objetivo: Traduzir e adaptar transculturalmente o Digital Stressors Scale (DSS)
ao contexto brasileiro. Métodos: Estudo metodoldgico de tradugio, avaliagdo por comité
com sete especialistas, pré-teste com cinco participantes da populagdo-alvo, retrotradu¢ao
e estudo-piloto com 150 trabalhadores(as). A validade de conteudo foi avaliada pelo Indice
de Validade de Conteudo (IVC) e pela Taxa de Concordancia (TC), e a consisténcia interna
preliminar pelo alfa de Cronbach (a) e pelo 6mega de McDonald (w). Resultados: Foram

How 1o cite (Vancouyer): obtidas as equivaléncias idiomatica, semantica, experimental e conceitual entre a versao
Setta AVA, Lucca SR. Digital Stressors Scale: traduzida e a original (IVC = 0,96). Mais de 95% dos participantes concordaram com a
‘o] o ., gk @il 2 pliE om clareza e aplicabilidade do instrumento. As versdes longa e curta apresentaram coeficientes
for the Brazilian context. Rev Bras Saude S S . d0r A bi 30 d f b d A

Ocup [Internet]. 2026;51:¢14. Available a = 0,68 e w = 0,70. Discussao: A combinagdo de a e w reforga a robustez da consisténcia
from: https://doi.org/10.1590/2317- interna, pois o 6mega é menos influenciado pelas limitagées do alfa. Conclusédo: A versdo
6369/14925en2026v51el4 brasileira do DSS apresentou evidéncias iniciais promissoras em estudo-piloto, contudo,

ainda ndo fornece evidéncias suficientes para uso amplo no Brasil. Recomenda-se a
realizagdo de analises psicométricas robustas em amostras maiores.

Palavras-chave: Sadde do Trabalhador; Inquéritos e Questionarios; Avaliacdo do
Impacto na Satde; Estresse Ocupacional; Tecnologia da Informagio; Tecnologia Digital.
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Introduction

The intensive use of Information and Communication Technologies (ICT) at work has intensified during and after
the COVID-19 pandemic. Although essential to the continuity of productive activities, this forced digitization has
increased technostress (stress resulting from individual efforts to cope with the demands of using ICT for work)'
among workers, mainly due to remote working, constant connectivity, excessive demands, lack of technical support,
blurred boundaries between personal, and professional life and difficulty in mentally disconnecting from work?.

Once the pandemic is over, the effects of this flexibilization and intensification remain. One example is the adoption
of hybrid work by 86% of companies in Brazil’. Although the flexibility obtained with ICT has been associated
with quality of life, recent studies point to technostress as a critical mediator of this relationship®. According to The
Future of Jobs Report®, published by the World Economic Forum in 2025, digital transformation will continue to
be the main driver of change in the global labor market and estimates that, by 2030, tasks shared between humans
and technologies will increase by 30%, while exclusively human tasks will decrease substantially.

Even before the pandemic, the contemporary subject was already living under self-imposed productivity, in a
society of fatigue®. After the pandemic, this logic has intensified: hyperconnectivity has transformed autonomy
into surveillance and flexible work into exhaustion. One reflection of the impacts of this new morphology of work
is the 134% increase in benefits granted by the Brazilian Social Security System for temporary incapacity due to
mental disorders in the two-year period from 2022 to 2024’.

Technologies have intensified work with new impacts on workers” health and well-being, related to stress, anxiety
and fatigue resulting from work-related psychosocial risks®. Although the instruments for assessing work-
related psychosocial risks, developed between the 1990s and 2000s, are still widely used, they do not cover work
characterized by intense dependence on the use of ICTs and exposure to technostress®' currently known as digital
stress'!, with a more comprehensive approach.

Digital stress can be understood as the negative psychological response resulting from the use of ICT at work'?.
Ragu-Nathan et al.”? define it as a stress phenomenon experienced by users as a result of using ICT. Fischer et
al."'added the perceptions, emotions, and expectations related to the presence and evolution of these technologies,
and their effects on automation and job security.

Empirical evidence points to the negative impact of digital stress on workers’ psychological well-being, such as
feelings of fatigue, anxiety and burnout, as well as hypertension, diabetes, dyslipidemia, obesity, depression and
insomnia as consequences of technostress'*'°>. Moreover, increased absenteeism and turnover, reduced individual
performance at work and success in digitalization processes and reduce productivity in organizations'>*.

In Brazil, specific instruments for assessing this type of stress are scarce and outdated: 1) RED-TIC' has good
internal consistency but does not include contemporary digital stressors®. 2) Techno-Stress Creators and
Inhibitors-TSCI" does not include emerging categories such as safety and invasion of privacy" and has been
partially adapted to Brazil. This methodological gap can also compromise scientific progress, making it difficult
to produce evidence on organizational and individual factors that contribute to the development of digital stress
and its consequences in Brazil®.

The Digital Stressors Scale (DSS)", published in 2021, is one of the most up-to-date and complete instruments for
assessing digital stress. The aim of this study is to translate, culturally adapt to the Brazilian context and analyze
the psychometric properties of this instrument in a preliminary way.

The instrument

The DSS consists of 50 items distributed over 10 dimensions/scales related to the use of ICT for work (Chart 1),
assessed using a 7-point Likert scale (1= totally disagree to 7= totally agree), plus the option “don’t know” (-1). The
application must be online and individual, and the results can be analyzed individually or collectively'"".
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Chart 1 The 10 assessment scales of the Digital Stressors Scale

Scale Description of the stressor 1.\10' of

items
Complexity Difficulty understanding the use of ICT 5
Conflicts Invasion of the barrier between work and private life 5

. Fear of unemployment due to the possibility of automation of tasks and
Insecurity . 5
skills performed by the worker

Invasion (of Privacy) The prospect of interactions with ICT being monitored by third parties 5

Excessive external demands in the form of work or information and
Overload .. 5
communication overload.

The need to deal with threats that can harm the user and/or the organization

f
Safety and that require additional attention, such as viruses, hackers, etc. >
. ) Characteristics of ICT, which can create social rules and expectations that
Social environment .1 ) e 5
may not be in line with those of the individual.
Technical support The absence of adequate technical support and/or resources. 5
Usefulness Lack of usefulness and/or low levels of user-friendliness. 5
Unreliability Lack of reliability, when ICT does not respond as expected. 5

ICT: Information and Communication Technologies.
Source: Translated and adapted from Fischer et al.’.

The instrument can be applied in its complete form (multidimensional), assessing digital stress as a single
construct, or segmented by dimension/scale (unidimensional). The result is given by calculating the arithmetic
mean of the items, so that higher scores indicate a higher level of perceived digital stress. Answers left blank
or scored “-1” should be replaced by the median of the other values corresponding to that item, respecting the
proportion of 10%'"".

Its original version has adequate psychometric properties for both multidimensional and unidimensional
application. Internal consistency showed satisfactory coeflicients (Cronbach’s alpha, McDonald’s omega, and total
omega > 0.70), convergent and discriminant validity of average variance extracted (AVE) >0.50; Fornell-Larcker
criterion and heterotrait-monotrait ratio (HTMT) < 0.90. Furthermore, concurrent validity was successfully
tested, with a strong Spearman correlation (rs= 0.923; p < 0.001) with the TSCI instrument''.

In 2023, a short version was published, keeping the 10 dimensions/assessment scales, but with 30 items, three in
each dimension, also with good psychometric properties evidenced by confirmatory factor analysis [Comparative
Fit Index (CFI = 0.99), Root Mean Square Error of Approximation (RMSEA = 0.045) and Standardized Root
Mean Square of Residuals (SRMR = 0.034)], and Cronbach’s alpha above 0.70 in all dimensions. The short version

should only be applied in its complete (multidimensional) form".

Methods

Translation and Cross-Cultural Adaptation Procedure

This is an original, methodological study, of an instrumental nature, aimed at the cross-cultural adaptation of
an instrument to the Brazilian context. Authorization to carry out the procedure was obtained from the authors
in September 2021. The authorization obtained establishes that the original article! of the publication of the
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instrument must always be explicitly mentioned and referenced in publications that use the DSS in Portuguese. It
also states that the instrument must not be used for commercial purposes or converted into software without the

explicit consent of the University of Applied Sciences Upper Austria’.

The process of adaptation into Brazilian Portuguese took place between September 2022 and August 2023,
maintaining the original format and digital use of the instrument.

To ensure linguistic, semantic, cultural and conceptual equivalence between the original and adapted versions, the
five stages of the cross-cultural adaptation procedure (Figure 1) were carried out, based on references from the
national®»*' and international literature, in accordance with the guidelines in Appendix A of the International Test
Commission (ITC) guide*?and Box G of the Consensus-based Standards for The Selection of Health Measurement
Instruments (COSMIN) checklist?,

‘ Translation of the Evaluation and Application of the Performed by Application of the
instrument by adaptation of the questionnaire to one native online question-
two independent, summary version five participants English-speaking naire to a sample
c bilingual Brazilian @ bysevenBrazilian c (one from each c translator. o of 150 partici-
o translators. 9 experts. o region of the ) =5 pants.
=] 2 B country). S Comparison of 2
= Reconciliation: € Equivalences S =% Versions (original + Content valida-
g prepared by a € evaluated: Q. Assessment of g and back-translat- O tion: Instructions,
hird independent. S s i 8  the clarity and 5 edb a i d
¢ tvl_r independent, O Semantic, o theclarityan 5 ed)bytwo o items, an
bilingual Brazilian + Idiomatic, o comprehensibili- ¢ independent method of
translator. Y Experimental, vo ty of the instru- & bilingual transla- application.
o =
x and Conceptual. @ mentthrough M tors to correct any
w F individual inconsistencies.
interviews.

Data analysis:

Data analysis:

Data analysis:

Data analysis:

Data analysis:

Qualitative Content Validity Qualitative Qualitative Quantitative -
Index (CVI) Agreement Rate
Cronbach's alpha
and McDonald's
omega

Figure 1 Summary of the five steps taken to translate and cross-culturally adapt the DSS into Brazilian Portuguese
Source: Authors’ own elaboration.

1. Translation: The original questionnaire was sent to two independent bilingual Brazilian translators who
were familiar with the purpose of the study, one of whom was a specialist in psychosocial assessment. A
third independent, bilingual, Brazilian translator with experience in the field synthesized the versions and
reconciled them into a single version, respecting the original meaning and the Brazilian linguistic context.

2. Committee of experts: Seven Brazilian, bilingual, post-graduate judges from the fields of psychology,
occupational medicine, sociology, ergonomics and Information Technology (IT), selected for convenience
and expertise - five with experience in psychometric tests and four in the construct studied. A 5-point Likert
scale (1=not equivalent to 5=very equivalent) was used to assess the semantic, idiomatic, experiential, and
conceptual equivalence between the versions. Items scored below 4 were revised and re-evaluated.

3. Evaluation of the target population: Five workers from the five regions of the country, with different
professional profiles (coordinator, research analyst, quality technician, operationleader,and administrative
assistant) were chosen for convenience. Participants were invited to answer the questionnaire via Google
Forms and to take part in open interviews via video call to assess the clarity of the questionnaire’s
instructions, their understanding of the items, the suitability of the Likert scale and the online format for

® Contact person: Dr. René Riedl.

Rev Bras Saude Ocup 2026;51:e14 https://doi.org/10.1590/2317-6369/14925en2026v51e14

4/16



application, as well as the response time. Inclusion criteria: active workers aged between 18 and 75 who
use ICT in their work activities.

. Back-translation: The final Brazilian Portuguese version was sent to a bilingual, native English translator for

back-translation®. The resulting version was compared to the original by two independent bilingual translators,
one a native English speaker, both working in I'T but with no experience in the construct being assessed.

. Pilot study: For this stage, the ITC guide* recommends a minimum sample of n = 30. A total of 150

workers (Table 1) took part, invited for convenience via social networks, by sharing an invitation letter
with an open Google Forms link. Multiple responses were blocked, and responses were not mandatory.
The inclusion criteria followed those of stage 3. After completing the questionnaire, they answered
three objective questions with the options “agree” or “disagree” to validate the content: 1) Can the
test instructions be fully understood? 2) Is the online test suitable? 3) Can the items be understood
without difficulty? A field was left open for comments and suggestions. The answers to the questionnaire
were used for a preliminary reliability analysis, as suggested by the ITC - TD-5 guideline®, to check
the preliminary internal consistency of the adapted instrument before carrying out more complex and
extensive validation studies®-*.

Table 1 Sociodemographic characteristics of the participants in the pilot study carried out in Brazil between

January and August 2023
(n=150) %

Age group (years)
18228 21 14.0
29a39 27 18.0
40a50 52 34.7
5laé6l 34 22.7
62a75 16 10.7
Gender
Female 101 67.3
Male 49 32.7
Level of schooling
Completed high school 8 5.3
Incompleted higher education 4 2.7
Completed higher education 33 22.0
Postgraduate 105 70.0
Country region
North 1 0.7
Northeast 9 6.0
Central-West 3 2.0
South 13 8.7
Southeast 124 82.7
Type of sector
Private 124 82.7
Public 26 17.3

Source: Authors’ own elaboration.

Rev Bras Saude Ocup 2026;51:e14 https://doi.org/10.1590/2317-6369/14925en2026v51e14

5/16



Data analysis

The semantic, idiomatic, experiential and conceptual equivalences of the items were analyzed using the Content
Validity Index (CVI), to reduce the probability of random agreement, a Likert scale of five points was used®,
the CVI was calculated by the proportion of 4 or 5 responses from the judges, considering these categories as
indicative of the item’s suitability. The CVI-Item was obtained for each item (average of the four equivalences
evaluated). To evaluate each scale, the S-CVI/AVE was used (average of the CVI-I for all the items in the scale) and
the complete instrument was evaluated by the S-CVTI (average of the CVI-I for all the items). The S- CVI/AVE and
S- CVI were also calculated considering the items referring to the short version of the instrument. With a panel of
seven judges, values > 0.80 were considered indicative of satisfactory content validity®.

Content validation was also carried out using the agreement rate of the answers to the three questions applied to the
150 participants, calculated as (“agree” + total answers x 100), with > 90% being the minimum acceptable value?'.

The preliminary analyses of reliability and internal consistency used the responses of the 150 participants,
considering the respective items of the original version and the short version. McDonald’s Omega (w) and
Cronbach’s Alpha (a) coeflicients were used, with the respective 95% Confidence Interval (CI). Values above 0.70
indicated adequate internal consistency’®*. Missing data and items scored “-1” were replaced by the median®.

The responses of all survey participants were anonymized and processed in Excel. All statistical analyses were
carried out using R software. The Brazilian version of the DSS is expected to have adequate content validity and
satisfactory preliminary internal consistency in the pilot study for both the original and short versions.

Ethical considerations

The ethical guidelines established by CNS Resolution No. 466/2012 were followed. The study was approved by
the Research Ethics Committee of the State University of Campinas, opinion No. 5.667.487 of September 5, 2022.
All participants consented and signed the Informed Consent Form; participation was voluntary. The anonymity
and confidentiality of the participants was guaranteed, and data analysis was not individualized. The research was
recorded and the data made available on the OSF repository (https://osf.io/prz6d/overview)*. The recommendations
of the CHERRIES guide for reporting electronic research? were followed.

Results

The idiomatic, semantic, conceptual, and experiential equivalence evaluations resulted in CVI-I = 1.00 for the
instructions and CVI-I = 0.96 for the Likert scale. Of the 50 items evaluated, four required adjustments and
underwent two rounds of evaluation by the expert committee. In the end, all had a CVI of over 0.80. The complete
instrument had an S-CVI of 0.96 for both versions.

As an example of the adjustments made, item 4 of the Social Environment dimension was initially translated as:
“Sinto que as TIC criam normas sociais indesejadas [...]”, resulting in CVI-I: 0.4. After reformulation it became:
“Eu sinto que as TIC criam regras sociais indesejadas |...]”, CVI-I: 1.0.

Chart 2 shows the original English and Brazilian Portuguese versions, with the 30 items of the short version
highlighted, and their respective CVIs.
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Chart 2 Digital Stressors Scale in English and Brazilian Portuguese, with content validity indices for the 50-item

and 30-item versions (in gray)

Digital Stressors Scale Escala de Estressores Digitais

50 itens S-CVTI: 0,96
30 itens S- CVI: 0,96

The penetration of society by information
and communication technologies (ICT)

is ongoing and there is no doubt that ICT
have become an important factor in the

lives of many people - at this point, a society
without ICT is hard to imagine. Individuals,
organizations, and society as a whole profit

| from the use of ICT in many ways; improved
access to information as well as improved
productivity are just some few examples.

In this context, we want to investigate your
perceptions concerning digitization in your
professional environment.

Explanation

Please be aware that at this point the
abbreviation ICT for “information and
communication technologies” is used to refer
to a number of technologies, such as those
usually found in an office environment.
Usually, when we refer to ICT, we mean:
Mobile technologies (e.g., smartphone,
laptop, pager, PDA)

Network technologies (e.g., internet, intranet,
VPN)

Communication technologies (e.g., e-mail,
voicemail)

Enterprise software (e.g., PeopleSoft®, SAP",
Oracle® applications)

Generic application technologies (e.g., for
word processing, spreadsheet, presentation)
Collaborative technologies (e.g., instant
messaging, videoconferencing, teleconferencing)
Other work specific technologies

A inser¢do das Tecnologias de Informagao e
Comunicacéo (TIC) na sociedade tem avangado,
e ndo ha duvida que as TIC se tornaram um fator

importante na vida de muitas pessoas — hoje

em dia, é dificil de imaginar a sociedade sem

TIC. Individuos, organizagoes e a sociedade

em geral se beneficiam de varias maneiras com

o uso das TIC; melhor acesso a informagio

e melhor produtividade sdo apenas alguns
exemplos. Neste contexto, queremos investigar
suas percepgoes relativas a digitalizacdo no seu

ambiente profissional.
Explicagao
Por favor esteja ciente que neste momento
a abreviacao TIC para “Tecnologia de

Informacdo e Comunicagdo” é usada para se

referir a iniimeras tecnologias, como aquelas

normalmente encontradas em um ambiente de

escritorio. Normalmente, quando nos referimos

a TIC, queremos dizer:

- Tecnologias méveis (p.ex., smartphone, notebook,
tablets, smartwatch, assistente pessoal digital)
- Tecnologias de rede (p.ex., internet, intranet, VPN)
- Tecnologias de comunicago (p.ex., e-mail,
WhatsApp®, mensagens de voz)
- Programas empresariais (p.ex., aplicativos
PeopleSoft®, SAP?, Oracle®)
-Tecnologias de aplicagdes genéricas (p.ex.,
processador de texto, planilhas, apresentacio)
- Tecnologias colaborativas (p.ex., mensagem
instantanea, videoconferéncia, teleconferéncia)
- Outras tecnologias especificas do trabalho

CVI-I:
1,00

The questions will be related to your perceptions of the ICT in your professional
environment as well as your personal well-being.

If you are ready, please press the “Next” button.

Please note: Should you not be certain how to answer a question, whether it is not clear to
you how to answer or if the statement is not applicable to your situation, then please choose
the “Don’t know” option. Thank you!

As questoes serdo relacionadas a sua percepgao sobre o uso de TIC em seu ambiente
profissional, assim como o seu bem-estar pessoal. Para cada questao indique a sua
percepgao quanto a situa¢ao apresentada, em uma escala de (1) = discordo totalmente a
(7) = concordo totalmente.

Observe: Caso ndo tenha certeza de como responder uma questéo, seja por nao saber
como responder ou se a afirmagao nao é aplicavel a sua situagao, por favor, escolher a
opgdo (-1) “Nao sei”. Obrigado!

Se estiver pronto, por favor, pressione o botao “Proximo”.

CVI-I:
0,96

Continue

Rev Bras Saude Ocup 2026;51:e14 https://doi.org/10.1590/2317-6369/14925en2026v51e14

7/16



Continuation

50 itens S-CVI/AVE: 0,99

[ - Complexity/Complexidade 30 itens S-CVI/AVE: 0,99

I often find it too complicated to accomplish a task using the ICT that are available to me

CVI-I

at work.
1. Eu frequentemente acho muito complicado realizar uma tarefa utilizando as TIC que
estdo disponiveis para mim no trabalho.

0,96

2. I often need more time than expected to accomplish a task using the ICT that are
available to me at work.

2. Eu frequentemente preciso de mais tempo do que o esperado para realizar uma tarefa
utilizando as TIC que estdo disponiveis para mim no trabalho.

1,00

3.1 feel that the ICT that are available to me at work are too confusing.
3. Eu acho que as TIC que estdo disponiveis para mim no trabalho sdo muito confusas.

1,00

4. I often do not find enough time to keep up with new functionalities of ICT at work.
4. Eu frequentemente ndo tenho tempo suficiente no trabalho para acompanhar as novas
funcionalidades das TIC.

1,00

5. It would take me too long to completely figure out how to use the ICT that are available to
me at work.

5. Levaria muito tempo para que eu entendesse completamente como usar as TIC que
estdo disponiveis para mim no trabalho.

0,96

50 itens S-CVI/AVE: 0,96

= ot e Comithi 30 itens S-CVI/AVE: 0,96

1. I feel that my private life suffers due to ICT enabling work-related problems to reach me

CVI-1

everywhere.
1. Eu sinto que a minha vida pessoal é afetada, uma vez que as TIC permitem que
problemas relacionados ao trabalho me alcancem em todo lugar.

0,96

2. It is too hard for me to keep my private life and work life separated due to ICT.
2. Para mim é muito dificil manter minha vida pessoal separada da minha vida
profissional devido as TIC.

0,96

3. ICT make it harder to create clear boundaries between my private life and work life.
3. As TIC tornam mais dificil criar fronteiras claras entre a minha vida pessoal e a minha
vida profissional.

0,93

4. My work-life balance suffers due to ICT.
4. O equilibrio entre minha vida profissional e pessoal é afetado devido as TIC.

1,00

5. The ubiquity of ICT disturbs my work-life balance.
5. A presenca constante das TIC atrapalha o equilibrio entre minha vida profissional
e pessoal.

0,96

50-item S-CVI/AVE: 0.96

III - Insecurity/Inseguranca 30-item S-CVI/AVE: 0.96

1. I feel that my job position is threatened due to ICT.

CVI-I

1. Eu sinto que meu cargo esta ameagado devido as TIC.

0,96

Continue
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Continuation

2.1 fear that I could be replaced at work due to the increasing standardization of work
processes, which is enabled by ICT.

2. Eu receio que eu possa ser substituido no meu emprego devido a crescente
padronizagao de processos de trabalho impulsionada pelas TIC.

0,89

3. I cannot be optimistic about my long-term job security because of the threat of ICT automatization.
3. Eu ndo consigo ser otimista em relagdo a seguranga do meu emprego a longo prazo
devido a ameaga da automatizacio representada pelas TIC.

0,96

4. I fear that I could be replaced by machines.
4. Eu tenho medo de que eu possa ser substituido por maquinas.

0,96

5.1 fear that digitalization will cost me my job.
5. Eu temo que a digitalizagdo ird custar o meu emprego.

0,96

IV - Invasion (of Privacy)/Invasao de 50 itens S-CVI/AVE: 1,00
privacidade 30 itens S-CVI/AVE: 1,00

1. I fear that my use of ICT is less confidential than I would like to.
1. Eu tenho receio de que as TIC que uso sejam menos confidenciais do que eu gostaria.

1,00

2. I fear that the information that I exchange using ICT is not as protected as I would like to.
2. Eu tenho receio que as informagdes que eu troco utilizando as TIC néo sejam tao
protegidas quanto eu gostaria.

1,00

3. I fear that malevolent outsiders (e.g., hackers) can easily copy my identity due to ICT.
3. Eu tenho receio de que estranhos mal-intencionados (por exemplo, hackers) possam
facilmente copiar minha identidade devido as TIC.

0,96

4. My personal information is too easily accessible due to ICT.
4. Minhas informagdes pessoais sao facilmente acessiveis devido as TIC.

0,96

5.1 fear that my personal data can easily be stolen by others on-line.
5. Eu tenho receio de que meus dados pessoais possam ser facilmente roubados por
outros, de forma on-line.

1,00

50 itens S-CVI/AVE: 0,96

V- Overload/Sobrecarga 30 itens S-CVI/AVE: 0,93

1. Due to ICT I have too much to do.

CVI-I

1. Devido as TIC, eu tenho muito o que fazer.

0,85

2. Due to ICT I have a too large variety of different things to do at work.
2. Devido as TIC, eu tenho varias coisas diferentes para fazer no trabalho.

1,00

3. ICT make it too easy for other individuals to send me additional work.
3. As TIC facilitam muito que outras pessoas me enviem trabalho adicional.

0,96

4. I never have any spare time, because my schedule is too tightly organized by ICT.
4. Eu nunca tenho tempo livre, pois minha agenda é organizada de forma muito apertada
por meio das TIC.

0,93

5. There is a constant surge of work-related information coming in through ICT that I just
cannot keep up with.

5. Ha uma constante onda de informagdes relacionadas ao trabalho vindas por meio das
TIC que eu simplesmente ndo consigo acompanbhar.

1,00

Continue
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Continuation

50-item S-CVI/AVE: 0.92
L R 30-item S-CVI/AVE: 0.89

1. I have to worry too often, whether I might download malicious programs.

CVI-1

1. Eu tenho que me preocupar com muita frequéncia com o risco de baixar programas
mal-intencionados.

0,92

2.1 have to worry too often, whether I might receive malicious e-mails.
2. Eu tenho que me preocupar, com muita frequéncia com o risco de receber e-mails
mal-intencionados.

0,89

3.1 fear that hackers might get access to company secrets through a mistake of mine.
3. Eu tenho receio que hackers possam ter acesso a segredos da empresa devido a um erro meu.

1,00

4. I feel anxious when I get an e-mail from somebody that I do not know as it could be a
malevolent attack.

4. Eu fico ansioso(a) quando recebo um e-mail de alguém que nio conhego pois pode ser
ataque mal-intencionado.

0,86

5. E-Mails whose sender I do not know make me nervous.
5. Eu me sinto nervoso(a) com e-mails cujos remetentes eu desconheco.

0,93

VII - Social Environment/Ambiente 50 itens S-CVI/AVE: 1,00
Social 30 itens S-CVI/AVE: 1,00

1. Due to ICT I have too much to do with the problems of others.

CVI-I

1. Devido as TIC me envolvo muito com os problemas dos outros.

1,00

2.1 think that ICT generate too much of an expectation that I have to be reachable
everywhere and at any time.

2. Eu acho que as TIC geram muita expectativa de que eu tenha que estar acessivel em
qualquer lugar e a qualquer momento.

1.00

3. Too much time gets lost at work because of irrelevant communication with other people

on social media.
3. Perde-se muito tempo no trabalho devido a comunicagéo irrelevante com outras

pessoas nas midias sociais.

1.00

4. I feel that ICT create unwanted social norms (e.g., the expectation that e-mails should be

answered right away).
4. Eu sinto que as TIC criam regras sociais indesejadas (por exemplo, a expectativa de que
e-mails devam ser respondidos imediatamente).

1.00

5. It is too hard to take a break from social interactions at work due to the communication
possibilities of ICT.

5. E muito dificil fazer uma pausa nas interacdes sociais no trabalho devido as
possibilidades de comunicacio pelas TIC.

0,93

VIII - Technical Support/Suporte 50-item S-CVI/AVE: 0.96
Técnico 30-item S-CVI/AVE: 0.96

1. I have to worry about ICT-related problems as our organization does not offer enough

CVI-I

support for their removal.
1. Eu tenho que me preocupar com problemas relacionados as TIC, visto que nossa

organizag¢do nao oferece suporte o suficiente para soluciona-los.

0,96

Continue
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Continuation

2. In the case of ICT-related problems, it happens too often that there is not enough support
available at work.

2. Nos casos de problemas relacionados as TIC, acontece com muita frequéncia de nao
haver suporte suficiente disponivel no trabalho.

1,00

3.1 think that it happens too often that technical support is not available when I need it.
3. Eu acho que acontece com muita frequéncia de nao ter o suporte técnico disponivel
quando eu o necessito.

0,96

4. I often have to wait for a long time because technical problems cannot be adequately
solved in our organization.

4. Muitas vezes tenho que esperar por um longo tempo porque os problemas técnicos nao
sao resolvidos adequadamente em nossa instituicao.

0,83

5.1 fear that a technical problem I have at work could not be solved by anyone else at work.
5. Eu tenho receio de que algum problema técnico que eu tenha no trabalho nao possa
ser resolvido por outra pessoa na empresa.

0,93

50 itens S-CVI/AVE: 1,00

IX - Usefulness/Ineficacia 30 itens S-CVI/AVE: 1,00

1. I think that the demands of my work and the functions provided by the ICT I use do not

CVI-I:

fit sufficiently.
1. Eu acho que as demandas do meu trabalho e as fung¢des proporcionadas pelas TIC que
eu utilizo ndo se encaixam o suficiente.

1,00

2.1 think that I do not gain enough benefits from using the ICT that I am provided with at
work for my tasks.

2. Eu acho que ndo obtenho beneficios suficientes ao usar as TIC que estdo disponiveis
para mim no trabalho.

0,93

3. The ICT I use at work are full of too many functionalities that I never need.
3. As TIC que eu utilizo no trabalho possuem diversas funcionalidades, de que eu
nunca preciso.

1,00

4. It requires too many different systems to fulfill the tasks that I have to do during an
average day at work.

4. Sdo exigidos varios sistemas diferentes para preencher as tarefas que eu preciso
cumprir durante um dia normal de trabalho.

0,96

5. I think that most of the ICT I am supplied with at work is not useful enough and I could
work without it.

5. Eu acho que a maioria das TIC fornecidas a mim no trabalho nao sdo uteis o suficiente
e eu poderia trabalhar sem elas.

0,96

50 itens S-CVI/AVE: 0,96

X - Unreliability/Confiabilidade 30 itens S-CVI/AVE: 0.96

1. I think that I am too often confronted with unexpected behavior of the ICT I use at work

CVI-I

(e.g., breakdowns or long response times).
1. Eu acho que enfrento com muita frequéncia comportamentos inesperados das TIC que
eu utilizo no trabalho (por exemplo, bugs, panes ou longos tempos de resposta).

0,82

2.1 think that I lose too much time due to technical malfunctions.
2. Eu acho que perco muito tempo devido as falhas técnicas.

0,96

Continue
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Continuation

3.1 think that I spend too much time trying to fix technical malfunctions.

. . . 1,00
3. Eu acho que gasto muito tempo tentando solucionar falhas técnicas.

4. There is just too much of my time at work wasted coping with the unreliability of ICT.
4. Existe um grande desperdicio do meu tempo no trabalho para lidar com a falta de 0,93
confiabilidade das TIC.

5. The daily hassles with ICT (e.g., slow programs or unexpected behavior) are really
bothering me.

5. As dificuldades diarias com as TIC (por exemplo, programas lentos ou 0,96

comportamentos inesperados) estdo realmente me incomodando.

Recommended values: S-CVI: Content Validity Index complete instrument
S-CVI-AVE: Content Validity Index - Scale Average (>0.80)

CVI-I: Content Validity Index - Item (>0.80)

Source: Translated and adapted from Fischer et al.'’.

In the stage with the target population, participants didn’t report any difficulty. The average response time was
15 minutes (SD = 5).

In the comparison between the original and back-translated versions, two inconsistencies were corrected, the
most relevant of which refers to the item in the “social environment” category, which in English is: “Too much
time gets lost at work because of irrelevant communication with other people on social media’, initially translated
as “Perde-se muito no trabalho [...]”, which would omit the idea of wasted time. It has been adjusted to “Perde-se
muito tempo no trabalho [...]”, remaining faithful to the original.

In the pilot study, the agreement rate was 96% - understanding of the instructions, 99% - online application; and
97% - understanding of the items, values above those recommended, showing adequate validity for cross-cultural
adaptation. Of the 150 participants, 19 commented; five considered the questionnaire long, two suggested presenting
the items randomly to reduce the feeling of repetition. There were no suggestions for changes to the translation.

Table 2 shows the Cronbach’s alpha values, with the respective Cls, and McDonald’s omega values for the 10 scales
of the long and short versions. The results obtained indicate an excellent level of internal consistency for the long
version, with the conflict, insecurity, support, and reliability scales having values above 0.90 and the others above 0.70.

Table 2 Results of the internal consistency analysis using Cronbach’s alpha and McDonald’s omega for the full and
short versions of the Digital Stressors Scale

Full Version (50 items) Short Version (30 items)
Cronbach’s CI CI McDonalds  Cronbach’s CI CI McDonald’s
alpha Lower Higher Omega alpha Lower Higher Omega
Complexity 0.86 0.83 0.89 0.96 0.68 0.63 0.73 0.71
Conflicts 0.92 0.9 0.94 0.95 0.85 0.81 0.86 0.84
Insecurity 0.92 0.9 0.94 0.95 0.9 0.88 0.91 0.9
Invasion 0.88 0.84 091 0.93 0.81 0.78 0.84 0.83
% Overload 0.86 0.82 0.89 0.89 0.75 0.7 0.78 0.77
b Safety 0.86 0.82 0.89 0.92 0.87 0.79 0.84 0.83
Environment 0.83 0.79 0.87 0.88 0.73 0.69 0.77 0.75
Support 0.94 0.93 0.96 0.96 091 0.89 0.92 0.91
Usefulness 0.77 0.71 0.82 0.81 0.71 0.67 0.76 0.72
Unreliability 0.93 0.91 0.94 0.95 0.84 0.81 0.86 0.85

CI: Confidence Interval. Recommended value: > 0.70
Source: Authors’ own elaboration.
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As for the short version, only the Complexity scale had an alpha of 0.68, but this was offset by a higher CI of 0.73
and an omega of 0.71, as recommended in the literature. The percentage of missing items was 2.10% for the long
version and 1.14% for the short version.

Discussion

The hypothesis that the translated instrument would have satisfactory content validity and preliminary internal
consistency in a pilot study for both the original (50 items) and short (30 items) versions was confirmed.

The expert evaluation stage revealed high agreement, with CVI-Is >0.80 for all items after adjustments, and S-CVI
0.96 for the complete instrument, suggesting that the items, as well as being understandable, were consistent with
the original version.

The participants in the target population understood the instrument well, representing different regions and realities
of ICT use in Brazil. The back-translated version was analyzed by two independent translators, who identified the
need for adjustments to two items. This stage was essential to consolidate the quality of the final version.

The pilot study confirmed the clarity of the instrument, with over 95% agreement on the instructions, understanding
of the items and online application. Some participants criticized the length of the instrument (50 items), mentioning
a feeling that the questions were repetitive. This points to the possibility of randomizing items in future applications
to reduce response bias and fatigue. These indicators support the validity of cross-cultural adaptation.

The results of the preliminary reliability analysis indicated satisfactory internal consistency in both the full
and short versions. The alpha and omega were higher than 0.70 for all the scales in the full version. In the short
version, only the complexity scale had an alpha of 0.68, offset by an omega of 0.71 and a CI of over 0.73. These
data meet the criteria widely accepted in psychometric literature, which considers values above 0.70 to indicate
adequate reliability”***%".

The alpha coeflicient is sensitive to the total number of items, so longer scales tend to artificially inflate alpha
values. On the other hand, in shorter versions, as observed in this study, the alpha can show lower results, even
when the internal consistency is adequate®. Sample size also influences these estimates: small samples, common
in preliminary analyses, tend to generate less stable results. However, a study published in 2024 showed that a
sample of more than 30 participants is suitable for reliability analysis in a pilot study®'.

To mitigate these limitations and strengthen the robustness of the analyses, the study also used McDonald’s
omega coefficient, which offers a more realistic estimate of reliability by considering the individual factor loadings
and associated errors. The omega values were adequate (>0.70 and <0.96). Applying these coeflicients together
contributes to a more accurate assessment of internal consistency and strengthens the preliminary validity of the
Brazilian version of the DSS, both in its complete form and in the short version?.

It is important to mention that the authors suggest a specific interpretation of the results, according to which
a value equal to “1” could already be indicative of perceived stress'®. However, in agreement with the expert
committee, we decided to keep the continuous reading of the scores, compatible with the usual psychometric
functioning of seven-point Likert scales, for the Brazilian version®.

Compared to COSMIN checklist G*, only two items were not fully met: the similarity between the original
validation samples and this study (convenience sample) and the absence of confirmatory factor analysis or Item
Response Theory (IRT), which were not in the current scope. The psychometric qualities established in the original
instrument may be affected in the adapted version due to differences between the characteristics of the samples,
which, in the original version, were predominantly male (56.2%), graduates (37.4%) and a mean age of 39 years
(standard deviation = 14.99)!,

In a recent study carried out in Norway by Sevic et al., the validation of the DSS did not show a good fit with
the original format. The authors carried out an exploratory factor analysis, resulting in a version with 37 items
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distributed in eight factors with high internal consistency (alpha and omega > 0.80). This result reinforces the
importance of re-evaluating the factor structure in different cultural contexts and corroborates the need for
further studies to confirm the structure of the DSS in Brazil®.

The use of a convenience sample and online collection represents a methodological limitation, with a risk of
selection bias. In this study, the sample was made up predominantly of workers from the Southeast and with a high
level of education. Despite this, it allowed access to participants from all regions, saving resources. Low familiarity
with the electronic form may have had an impact on response time or completion rate, and potential bias due to
respondent fatigue.

Conclusion

The Brazilian version of the Digital Stressors Scale, in its original and short versions, showed preliminary evidence
of adequate content validity and internal consistency, demonstrating good linguistic, conceptual, experimental and
semantic adaptation to the national context. Although promising, the pilot study does not yet provide sufficient
evidence for widespread use in Brazil. It is recommended to continue evaluating the psychometric properties with
larger and more diverse samples and use factorial or IRT-based analyses to confirm their internal structure and
improve their accuracy and applicability.
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