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Título: Validación de la versión en español del Inventario de creadores de 
tecnoestrés en trabajadores chilenos 
Resumen: El propósito de esta investigación fue adaptar y validar al espa-
ñol el Inventario de Creadores de Tecnoestrés (ICT). La escala fue admi-
nistrada a 1.047 trabajadores chilenos. Para analizar la estructura interna de 
la escala, se aplicaron análisis factoriales exploratorios y confirmatorios. La 
varianza media extraída (AVE) y el criterio de Fornell-Larcker fueron utili-
zados para examinar la validez convergente y discriminante, respectivamen-
te. Para valorar la validez concurrente, se ha analizado la relación entre la 
escala ICT y el estrés del rol, que es un constructo distinto, aunque concep-
tualmente relacionado. Nuestros resultados respaldaron un modelo que 
consta de 23 elementos distribuidos en cinco factores: tecno-sobrecarga, 
tecno-invasión, tecno-complejidad, tecno-inseguridad y tecno-
incertidumbre. La versión en español del instrumento ofrece un alto nivel 
de consistencia interna, que es similar a la escala original. También se obtu-
vieron evidencias de validez concurrente. Además, se ha realizado una 
comparación internacional de los resultados de la investigación con otras 
adaptaciones relevantes del instrumento reportadas en diferentes contextos 
culturales. Los resultados confirmaron que la traducción al español del ICT 
es un instrumento adecuado para medir el tecnoestrés y puede contribuir a 
un examen empírico de este fenómeno en los países de habla hispana. 
Palabras clave: Tecnoestrés. Creadores de Tecnoestrés. Validación de es-
calas. Análisis factorial exploratorio. Análisis factorial confirmatorio. 

  Abstract: The purpose of this study was to adapt and validate the Spanish 
version of the Technostress Creators Scale (TCS). The scale was adminis-
tered to 1.047 Chilean professionals. The internal structure of the scale was 
tested by conducting exploratory and confirmatory factor analyses. The av-
erage variance extracted (AVE) and the Fornell–Larcker criterion were 
used to examine convergent and discriminant validity, respectively. To in-
vestigate concurrent validity, we focused on the relation between the TCS 
scale and role stress, which is a distinct, albeit conceptually related con-
struct. Our findings supported a five-factor model consisting of 23 items 
distributed in five factors: techno-overload, techno-invasion, techno-
complexity, techno-insecurity and techno-uncertainty. The Spanish version 
of the TCS had a high level of internal consistency, which was similar to 
the original scale. Appropriate evidence of concurrent validity was also 
shown. In addition, we conducted an international comparison of the re-
search results with other relevant adaptations of the instrument reported in 
different cultural contexts.  The results confirmed that the Spanish transla-
tion of the TCS is a suitable instrument for measuring technostress and 
can contribute to an empirical examination of this phenomenon in Span-
ish-speaking countries. 
Keywords: Technostress. Technostress creators. Scale validation. Explora-
tory factor analysis. Confirmatory factor analysis. 

 

Introduction 
 
In recent decades, organizations have undergone a profound 
process of transformation brought about by the widespread 
and persistent use of technologies, which has led to a prolif-
eration of scientific research on technostress (Ayyagari et al., 
2011; Brillhart, 2004; Tarafdar et al., 2019). The COVID-19 
pandemic has challenged traditional work arrangements, 
which have gradually been shifted to more flexible, digital-
based models, such as remote working, involving a sustained 
use of information and communication technologies (ICT). 
Remote working involves flexibility, reduces the environ-
mental effect of mobility, and improves work-family balance 
(Belzunegui-Eraso & Erro-Garcés, 2020). Nevertheless, it al-
so carries negative effects, driven by the psychological ef-
fects of the use of ICT, such as technostress (Molino et al., 
2020).  

Technostress is “stress experienced by end users in or-
ganizations as a result of their use of ICTs” (Ragu-Nathan et 
al., 2008, pp. 417–418). Early approaches define it as a dis-
ease related to the inability to deal with new technologies in a 
healthy way (Brod, 1982, 1984). However, the advancement 
of psychosocial research in the field of ICT use has allowed 
the concept’s definition to evolve, taking into account its ef-
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fects and consequences (Ayyagari et al., 2011; Ragu-Nathan 
et al., 2008; Sellberg & Susi, 2014; Tarafdar et al., 2007; 
Wang et al., 2008). 

The constant evolution of technologies creates challeng-
ing job conditions that require demanding physical, cognitive 
and social responses, which have the potential to create 
stress in workers (Ragu-Nathan et al., 2008; Wang et al., 
2008). Different theories and models on work stress have 
been applied to the study of technostress (Ayyagari et al., 
2011; Effiyanti & Sagala, 2018; Korukonda, 2005; Maier et 
al., 2015; Ragu-Nathan et al., 2008; Salanova et al., 2013; Sal-
azar-Concha et al., 2021; Shu et al., 2011; Tacy, 2016; 
Tarafdar et al., 2007; Weinert et al., 2013) and have reported 
the negative implications and consequences for workers’ 
health and well-being, arising from an individual’s inability to 
establish coping strategies to reduce these demands and pro-
vide positive stress responses (Tarafdar et al., 2019); physical 
ailments and health risks (Brillhart, 2004; Saganuwan et al., 
2015); antisocial behavior (Kasuga et al., 2004); emotional 
exhaustion, role conflict, and role overload (Tarafdar et al., 
2007; Wang et al., 2008); feeling exhausted by the use of ICT 
(Ayyagari et al., 2011); mental overload (Owusu-Ansah et al., 
2016); negative feelings due to the ubiquitous nature of mo-
bile technology (Hung et al., 2015), or a blurring of the 
boundaries between work and home (Walz, 2012). In addi-
tion, not being able to adapt to ICT in the workplace creates: 
negative feelings in workers such as fear of losing their jobs 
(Bradley, 2000; Owusu-Ansah et al., 2016), fear of becoming 
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obsolete (Salanova et al., 2013); or increased workloads be-
cause of the sense of urgency that forces people to work 
faster (Ragu-Nathan et al., 2008).  

Research has already been conducted on technostress 
measurement capabilities (Jonušauskas & Raišienė, 2016). 
Llorens et al. (2011) classified the scales designed to evaluate 
technostress as follows: partial technostress measures, which 
assess the attitude towards the use of a specific type of tech-
nology (e.g. Wang, 2007); technostress scales exclusively fo-
cused on diagnosing technology’s antecedents (e.g. Nimrod, 
2018; Ragu-Nathan et al., 2008); techno addiction assess-
ment questionnaires (e.g. Rosen & Weil, 1995); and process 
and experience-oriented  technostress scales, referring to the 
resources, experiences and demands generated as a result of 
the use of technologies and the actual psychological experi-
ence of technostress itself. 

A large amount of research on technostress is based on 
the Technostress Creators Scale (TCS) (Ma & Turel, 2019; 
Marchiori et al., 2019; Sellberg & Susi, 2014; Wang et al., 
2008). TCS is considered the main self-reporting instrument 
used for technostress measurement (Jonušauskas & Raišienė, 
2016; Yin et al., 2014). It is a process-oriented technostress 
scale and has been developed on the research framework 
based on sociotechnical theory and role theory. As Tarafdar 
et al. (2007) stated, there are three main causes of stress re-
garding one’s role in the workplace: the responsibilities in-
volved in the role have not been clearly defined; the person 
has been given an overwhelming number of roles; or there 
are contradictory messages about what the roles entails, ei-
ther within the different requirements of the role itself or 
from the different colleagues the individual interacts with. 
This model conceptualizes technostress as a five-
dimensional construct of technostress creators: techno-
overload, techno-invasion, techno-complexity, techno-
insecurity and techno-uncertainty (Ragu-Nathan et al., 2008; 
Sarabadani et al., 2018). These technostress creators generate 
technostress in individuals (Tarafdar et al., 2015); are associ-
ated with events or demands induced by technology (Ragu-
Nathan et al., 2008); and are negatively perceived by individ-
uals (Sarabadani et al., 2018). 

During the years, researchers have examined the TCS 
factors in different cultural contexts and on heterogeneous 
samples and decided to exclude some components from this 
inventory or to add new ones. For example, D'Arcy et al. 
(2014) only considered techno-overload, techno-complexity, 
and techno-uncertainty, thus excluding techno-invasion and 
techno-insecurity from their study. Similarly, the work of 
Alam (2016) developed an evaluation model based on only 
three components (techno-overload, techno-complexity and 
techno-uncertainty), and examined their effect on individual 
productivity in air transport employees. Owusu-Ansah et al. 
(2016) conducted a study on the effects of technostress crea-
tors on the bank employees’ performance, excluding techno-
invasion. Drawing on a sample of office workers, Oh and 
Park (2016) measured technostress generated by the use of 
new technologies even after work and during vacations (for 

example, using smartphones, checking emails, using laptops 
or accessing virtual social networks). Their model included 
techno-overload, techno-complexity, techno-uncertainty and 
techno-anxiety. Sellberg and Susi (2014) built a model that 
considered all technostress creators, except techno-
insecurity. Similarly, Marchiori et al. (2019) did not include 
techno-insecurity in their model, due to the characteristics of 
their sample, composed of public servants, who typically en-
joy a high level of job security. Tarafdar et al. (2015) exclud-
ed techno-uncertainty from their study, which obtained the 
data from 237 vendors, who were usually working remotely 
and, therefore, were not subject to software and hardware 
updates unlike other types of workforces. They also pointed 
out that their sample had already implemented customer re-
lationship management systems previously and thus they 
would not face updating problems or technological changes. 
Moreover, Krishnan (2017) examined individual differences 
in the factors that cause technostress in employees and did 
not incorporate techno-complexity in their analysis. 

Furthermore, Mahapatra and Pati (2018) examined the 
impact of the five technostress creators on burnout. Their 
results revealed that only techno-invasion and techno-
insecurity had a significant relationship with burnout among 
employees. A similar study was carried out by Srivastava et 
al. (2015) who investigated the effect of technostress crea-
tors on burnout and work commitment, incorporating per-
sonality characteristics as mediators. In other cases, some 
technostress creators are associated with other constructs; 
for example, Hwang and Cha (2018) define the security-
related technostress creators variable, which incorporates 
techno-overload, techno-complexity, and techno-uncertainty. 

The technostress creators defined by Tarafdar et al. 
(2007) have been discussed by researchers. Chen (2015), for 
example, validated the technostress questionnaire in a sam-
ple of knowledge workers in China and the instrument had 
high reliability. However, a review of the modification indi-
ces suggested that the model could be improved after a re-
specification, eliminating item 6 (“I spend less time with my 
family due to this technology”), which shared a high degree 
of residual variation with other elements. Thus, their validat-
ed instrument consisted of 22 items, unlike the original in-
strument, which has 23 items. A similar situation was reflect-
ed in the work of Chen and Muthitacharoen (2016). Finally, 
Mahapatra and Pati (2018)’s research, after assessing conver-
gent validity and discriminant validity, revealed that the 
techno-insecurity factor was the most affected, comprising 
only one item out of five (TIS1: “I feel a constant threat to 
my safety work due to the new ICT”); thus, their resulting 
instrument consisted of 15 items. 

Raišienė and Jonušauskas (2013) pointed out that as time 
evolves, individuals’ technological literacy together with their 
attitude towards technologies in general, changes as well. 
Therefore, it is necessary to periodically investigate the con-
tent and dynamics of technostress factors. Hung et al. (2011) 
conducted a study on employees who used mobile phones at 
work and employed a measurement scale that incorporated 
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techno-overload and techno-invasion factors, as well as 
techno-accessibility and techno-dependence in order to 
measure the ubiquity of technostress creators and their effect 
on the work stress and productivity. In relation to mobile 
technologies, Yin et al. (2014) identified techno-overload and 
techno-insecurity as creators of mobile technostress and re-
lated them to job satisfaction, complementing the model 
with external circumstances and individual habits. Lee et al. 
(2014) carried out research focused on smartphone users and 
constructed the technostress variable using 6 items from the 
technostress inventory, which corresponded to two items of 
techno-overload, two of techno invasion, one of techno 
complexity and one of techno-insecurity. The authors of the 
study changed the word "technology" by "mobile phone" in 
each of the items used. In the same context of mobile 
phones, Hung et al. (2011) examined the effect of techno-
overload, reporting that the negative effect (associated with 
the use of mobile phones) does not come from techno-
overload but from information overload. Furthermore, Oh 
and Park (2016) measured smart workers’ technostress in-
cluding the techno-anxiety variable and excluding techno-
invasion and techno-insecurity. 

ICT has been incorporated not only into a wide range of 
work areas, generating different impacts on the workplace, 
but also within different contexts, particularly in developing 
countries (Korunka & Hoonakker, 2014). High levels of 
technostress were identified among workers in different 
countries, such as India (Sinkovics et al., 2002), Malaysia (Ib-
rahim & Othman, 2014), China (Tu et al., 2005), and Indo-
nesia (Suharti & Susanto, 2014). However, research on tech-
nostress has focused mainly on the United States, creating a 
gap in the intercultural understanding of this global phe-
nomenon (Chen, 2015). In the Latin American context, em-
pirical studies are scarce, although the work of Marchiori et 
al. (2019), who recommended extending research to different 
geographical and cultural contexts, can be highlighted. Ac-
cording to Chen (2015), validating the measurement of tech-
nostress in different cultural contexts could potentially lead 
to a more empirical exploration of the construct at the global 
level. The validation of the instrument in the Chilean context 
arguably represents a step in this direction for the following 
reasons. Chile is a developing country, it leads the countries 
of Latin America in terms of innovation (WIPO, 2021) and 
is considered one of the best prepared countries in the re-
gion to face technological changes (Schwab & Zahidi, 2020). 
It also stands out as one of the best positioned Latin-
American countries in terms of digital economy, being one 
of the emerging nations with the highest use of internet and 
mobile telephony (OECD, 2019). However, despite this real-
ity, technostress has not been empirically studied and, there-
fore, it is unclear how it manifests and how ICT influence on 
employees' work and personal lives. A validated instrument 
for the study of technostress in Chile will contribute to gath-
ering more evidence of this phenomenon in this population, 
as well as in other Spanish-speaking countries, given Chile’s 
prominent role in technology advances compared to other 

Latin American countries. Therefore, this research aims to 
translate into Spanish and culturally adapt the technostress 
scale developed by Tarafdar et al. (2007) and to examine the 
TCS’s psychometric properties. The validation of the in-
strument in Spanish will provide insight into the appropri-
ateness of the scale in other cultural contexts.  
 

Methods 
 

Participants 
 
The sample comprised 1,047 Chilean professionals who 

worked full-time and used ICT for the development of their 
tasks, that were more mental than physical (as noted by 
Karr-Wisniewski & Lu, 2010). In terms of gender, 44.7% of 
the sample were women. Regarding age, 55.3% of individu-
als were aged between 21 and 40 years and 44.7% were 41 or 
older, respectively. Most of the informants belonged to pri-
vate companies (74.8%). They held heterogeneous job posi-
tions and belonged to different areas, such as: administration 
and business (42.9%), university teaching (27.2%), profes-
sional services (18.6%), and engineering services (11.3%). 
The participants were highly educated (93.2% had completed 
university or higher education) and 78.7% had more than 5 
years of work experience. As regards the organizational size, 
most of the study participants were working for large com-
panies (66.5%), whereas the remaining percentage was dis-
tributed among micro companies (12.8%), small companies 
(10.8%) and respectively medium organizations (9.9%) (see 
Table 1). The classification of companies according to size 
has been carried out taking into consideration the indications 
of the Internal Revenue Service of Chile, following the or-
ganizational criteria. Depending on the number of workers, 
companies are classified as: micro (less than 9 workers), 
small (10 to 49 workers), medium (50 to 250 workers) or 
large (more than 250 workers). 
 
Table 1 
Demographic characteristics of the study participants. 

Demographic 
variable 

Response option Frequency Percent 

Gender Female 
Male 

468 
579 

44.7  
55.3 

Education PhD’s degree 
Master’s degree 
Graduate College 
Professional technician 
High School 

126 
318 
532 
66 
5 

12 
30.4 
50.8 
6.3 
0.5 

Age 21 – 30 
31 – 40 
41 – 50 
51 – 60 
61 and above 

217 
362 
283 
129 
56 

20.7  
34.6  
27  
12.3  
5.3  

Marital Status Single 
Married 
Civil unions 
Divorced / Separated 
Widowed 

506 
419 
15 
101 
6 

48.3  
40 
1.4  
9.6  
0.6 
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Demographic 
variable 

Response option Frequency Percent 

Work  
Experience 

1 – 5 years 
6 – 10 years 
11 – 15 years 
16 years and above 

223 
205 
221 
398 

21.3 
19.6  
21.1  
38  

Work  
performance 
area 

University teaching 
Engineering services 
Administration and business 
Professional services 

285 
118 
449 
195 

27.2 
11.3 
42.9 
18.6 

Types of  
companies  

Public 
Private 

264 
783 

25.2 
74.8 

Organizational 
size  

Less than 9 employees  
Between 10 and 49 employees  
Between 50 and 250 employees  
More than 250 employees 

134 
113 
104 
696 

12.8 
10.8 
9.9 
66.5 

 
Materials 
 
The TCS consists of 23 items (Tarafdar et al., 2007) that 

are rated on a 5-point Likert scale (1 - strongly disagree, 5 - 
strongly agree). Techno-stressors are individual assessments 
of the technological environment, which is perceived as 
threatening, accompanied by an anticipation of negative con-
sequences (Tarafdar et al., 2007). This scale assesses five di-
mensions or techno-stressors: techno-overload (TO), tech-
no-invasion (TI), techno-complexity (TC), techno-insecurity 
(TIN) and techno-uncertainty (TU).  

Techno-overload (TO) refers to situations where ICT 
pressures individuals to work much faster and longer (5 
items, e.g. “I have a higher workload because of increased 
technology complexity”). Techno-invasion (TI) is related to 
the need to be permanently connected and to the invasive 
effects of technologies on personal life (4 items, e.g. “I 
spend less time with my family due to this technology”). 
Techno-complexity (TC) is related to the individual’s percep-
tion of not having the necessary ICT skills and spending sig-
nificant time and effort on learning and understanding dif-
ferent aspects related to the ICT (5 items, e.g., “I do not find 
enough time to study and upgrade my technology skills). 
Techno-insecurity (TIN) describes the insecurity that indi-
viduals feel about losing their jobs, because they feel obso-
lete in relation to other individuals with greater knowledge of 
ICT (5  items, e.g., “I have to constantly update my skills to 
avoid being replaced”). Techno-uncertainty (TU) is related to 
the constant changes and updates of the technologies and 
the concern generated by them (4 items, e.g., “There are fre-
quent upgrades in computer networks in our organization”).    

In order to assess the concurrent validity of the TCS, we 
correlated the TCS with role stress, because the latter is posi-
tively related to technostress (Tarafdar et al., 2007). Two in-
dicators of role stress were measured: role overload and role 
conflict, since they are commonly used to evaluate con-
structs related to job stress (Tarafdar et al., 2007). Role over-
load abounds when an individual has too many role demands 
given the time available to satisfy them (Arshadi & Damiri, 
2013). It was measured through a 5-item scale developed by 

Imoisili (1985) (e.g., “I often have to do more work than I 
can handle”). Role conflict is understood as the simultaneous 
occurrence of two or more role outputs or requirements, in 
such a way that the performance of one of them makes the 
performance of the other more difficult (Ironson, 1992; Riz-
zo et al., 1970). Role conflict has been measured with a 4-
item scale adapted from a scale developed by Rizzo et al. 
(1970) (e.g., “I often receive an assignment without adequate 
resources and materials to execute it”). 

 
Procedure 
 
The TCS was adapted following the steps recommended 

by the literature (Muñiz et al., 2013). The items were trans-
lated from English to Spanish by research experts and were 
subsequently reviewed by three language experts with bilin-
gual backgrounds for translation accuracy (Chen, 2015). Pri-
or to submitting the consultation tool, six cognitive inter-
views were conducted with ICT end-users to ensure an accu-
rate interpretation of the items. Respondents suggested 
changing the term “this technology” to “ICT” in all the 
items to avoid confusing the word technology with other 
technologies and/or machinery used in organizations, as has 
already been described in other studies (Chandra et al., 2019; 
Krishnan, 2017; Lee et al., 2014). 

At the end of this stage, TCS and role stress scale, en-
compassing role overload and role conflict, were adminis-
tered individually using a self-administered instrument. Table 
A1 (Appendix 1) presents the Spanish translation of the 
TCS. 

Convenience sampling was used to obtain the sample. 
Using the distribution lists option included in the platform 
www.encuestafacil.com, the survey link was sent to 2,200 in-
dividuals contacted through the social media network 
Linkedin.com. Possible participants were assured of the con-
fidentiality and anonymity of the data obtained. Data collec-
tion took place during the period from 14 May to 18 June 
2018 using a self-administered instrument.  No rewards were 
provided for participation in the study. 1,047 surveys were 
submitted by the respondents, representing a response rate 
of 47.59%. The study adopts a cross sectional design.  

The target population for this study was not limited to 
any particular occupation. As Ayyagari et al. (2011) pointed 
out, to gain a better understanding of the impact of ICT on 
work environments, research should be conducted with full-
time workers who use ICT for the development of their 
work activity. Therefore, the target population for this re-
search were Chilean professionals from the tertiary sector of 
the economy, who worked full-time, used ICT in their jobs 
and whose performance was characterized by more mental 
than physical tasks. 

This study complies with the ethical criteria of social re-
search that the Open University of Catalonia (UOC, 2014) 
and the Austral University of Chile (UACh, Valdivia, Chile) 
have set out for their researchers. Furthermore, the study 
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followed the Checklist for Reporting Results of Internet E-
Surveys (CHERRIES) guidelines (Eysenbach, 2004). 

 
Data analysis 
 
The construct validity of the technostress scale was as-

sessed by examining its internal structure, and convergent 
and discriminant validity. To test the internal structure, we 
applied exploratory factor analysis (EFA) and confirmatory 
factor analysis (CFA) in MPlus 7.4 (Muthén & Muthén, 
1998-2015) in random split-half samples. One subsample 
was used for EFA (522 participants; 46.00 % of the subsam-
ple were women; 60.20% of the subsample were aged be-
tween 31 and 50 years old).  And the other subsample was 
used for CFA (525 participants; 43.40 % of the sample were 
women; 63.10% of the subsample were aged between 31 and 
50 years old). The subsamples did not statistically differ with 

regard to gender (χ2 = 0.69, df = 1, p = .410), age (χ2 = 4.29, 

df = 4, p = .370), education level (χ2 = 3.52, df = 4, p = .480), 

and marital status (χ2 = 3.92, df = 4, p = .420). Model fit was 
assessed by Root Mean Square Error of Approximation 
(RMSEA), Comparative Fit Index (CFI), and Standardized 
Root Mean Square Residual (SRMR). RMSEA and SRMR 
values of less than .06 and .08 respectively are indicative of 
good model fit (Hu & Bentler 1999). CFI values greater than 
.95 indicate good model fit (Hu & Bentler 1999). It should 
be noted that these cut-off values should not be interpreted 
as “golden rules” (Marsh et al., 2004), and that they were de-
veloped for continuous data that are analyzed using the 
normal-theory maximum likelihood (ML) (Xia & Yang, 
2019). The Chi-square test is also reported, although it is 
highly sensitive to sample size, so it tends to reject the null 
hypothesis that the implied and observed covariances matri-
ces are equal. Convergent validity was assessed by examining 
the average variance extracted (AVE) of each subscale of the 
technostress scale. AVE values equal to or greater than .50 
indicate satisfactory convergent validity (Hair et al., 1998). 
Discriminant validity of each scale was assessed using the 
Fornell-Larker criterion (Fornell & Larcker, 1981), according 
to which discriminant validity is met when the AVE is larger 
than the proportion of variance shared with other factors. 
Reliability was assessed using Raykov and Marcoulides 
(2016)’s method to calculate Composite Reliability (CR) for 
ordinal items with five response options. We also examined 
concurrent validity by examining the relation of the tech-
nostress scale with presumably related constructs. 
 

Results  
 
Exploratory factor analysis 
 
After translating it from English into Spanish, EFA was 

used to explore the dimensionality of the technostress scale 
in subsample 1 (N = 522). The Kaiser–Meyer–Olkin (KMO) 
test showed that our data is suited for factor analysis: KMO 
= .91 (Lloret-Segura et al., 2014). When Likert-type items 

have five or more categories, their skewness and kurtosis 
ranges from -1 to +1, and they have medium levels of dis-
crimination power (e.g., Inter-item correlations ≤ .50), the 
linear EFA is an appropriate approximation to the analysis 
of ordinal items as continuous (Lloret et al., 2017; Lloret-
Segura et al., 2014). Data screening showed that skewness 
ranged from – 0.53 to 0.93 for most items, with the excep-
tion of TIN 4 that have positive skewness with a value of 
1.68. Kurtosis also ranged from – 0.94 to 0.72 for most 
items, with the exception of TI 2 and TI 4 that have negative 
kurtosis with a value of -1.25 and – 1.12 respectively, and 
TIN 4 that have positive kurtosis with a value of 3.67. Inter-
item correlations ranged from .00 to .67, with an average 
value of 0.29 (SD = .17). Items were assumed to be continu-
ous because they have five response categories. Thus, the 
linear EFA can be appropriate to analyze our items. We used 
maximum likelihood with robust standard errors (MLR) es-
timation method because a few items presented observed 
distributions with skewness and kurtosis coefficients out of 
the recommended range to assume approximate normality. 
Moreover, Geomin oblique rotation was used because we 
expected the factors of the technostress scale to be correlat-
ed.  

The fit of the five-factor model was acceptable: Chi-
square = 378.32, df = 148, p < .001; RMSEA (90 % C.I.) = 
.055 (.048 - .061); CFI = .949; SRMR = .025. Geomin factor 
correlations showed that TO correlated positively with TI (r 
= .48; p < .05), TC (r = .42; p < .05), TIN (r = .42; p < .05), 
and TU (r = .11; p < .05). TI correlated positively with TC (r 
= .33; p < .05) and TIN (r = .38; p < .05). TC was correlated 
positively with TIN (r = .60; p < .05) and TU (r = .13; p < 
.05), and TIN with TU (r = .22; p < .05). No significant cor-
relation was found between TI and TU (r = .06; ns). As a 
rule of thumb, an item does not load high enough if the cor-
responding factor loading is below .40, whereas it loads high 
if the corresponding factor loading is above .60 (Hair et al., 
1998). The pattern of rotated factor loadings (see Table 2) 
shows that items tended to load saliently and significantly on 
their targeted factors (in bold): 5 items for TO, 4 items for 
TI, 5 items for TC, 5 items for TIN and 4 items for TU. 
However, two items from TC (TC 4 and TC 5) showed 
cross-loadings on TIN (non-targeted factor) around .30 (ap-
proximately 10% of their variance is explained by non-
targeted factors), which reduces their ability to discriminate 
between both factors. TC 4 and TC 5 are related to com-
plexity associated with the use of TIC brought about by 
novelty (new recruits and new technology), which makes the 
individual feeling inadequate or insecure about his or her 
skills. Some of the items that form the techno-insecurity fac-
tor also emphasize novelty (TIN 1: “I feel constant threat to 
my job security due to new technologies” and TIN 3: “I am 
threatened by co-workers with newer technology skills”). Re-
spondents might have associated these items with stress gen-
erated by novelty, without discriminating between complexi-
ty and insecurity. The cross-loading of TI 1 on the factor TO 
was .38. This item (“I spend less time with my family due to 

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.645493/full#B41
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this technology”) seems to have been interpreted not only in 
terms of invasion of an employee's personal life when per-
forming job tasks because of technology connectivity, but al-

so in terms of overload because technology makes employ-
ees work longer hours, which subsequently reduces the time 
available to be with their family.  

 
Table 2 
Factor loadings of the TCS obtained by EFA and CFA  

Items 
EFA  CFA a 

TO b TI c TC d TIN e TU f  TO TI TC TIN TU 

TO1.  .44* -.01 -.13 .06 .06  .37***     
TO2.  .76* -.08* -.09 .09 -.02  .67***     
TO3.  .75* .04 .04 .04 .00  .81***     
TO4.  .55* .07 .26* -.04 .06  .75***     
TO5 .68* .07 .19 -.01 .00  .78***     
TI1 .38* .40* .17 -.02 -.02   .71***    
TI2 -.04 .82* -.06 .11 -.01   .71***    
TI3 .13* .67* -.01 .16 .00   .83***    
TI4 .10 .62* .16 -.04 .02   .68***    
TC1 .06 .00 .72* .08 -.05    .79***   
TC2 .04 -.02 81* .03 -.02    .84***   
TC3 -.04 .06 .74* .03 -.02    .74***   
TC4 -.08 -.01 .41* .29* .13*    .59***   
TC5 .06 -.14* .56* .35* .02    .79***   
TIN1 -.02 .14* .24 .56* .01     .73***  
TIN2 .01 .05 .15 .44* .13*     .58***  
TIN3 -.02 .09 .23 .56* .06     .80***  
TIN4 .07 -.02 -.03 .72* -.07     .68***  
TIN5 .14* .01 .05 .54* -.05     .59***  
TU1 .04 -.01 .04 -.05 .65*      .56*** 
TU2 .00 .05 -.03 .01 .82*      .88*** 
TU3 .02 -.04 -.01 .11 .81*      .86*** 
TU4 -.03 .00 .00 -.02 .75*      .75*** 

Note: a standardized factor loadings; b TO: techno-overload; c TI: techno-invasion; d TC: techno-complexity; e TIN: techno-insecurity; f TU: techno-

uncertainty. *p < .05. ***p < .001 
 

To explore the dimensionality of the technostress scale, 
EFA provided alternative models with a different number of 
factors to be extracted, ranging from a minimum of one fac-
tor to a maximum of six factors. These models were com-
pared regarding their model fit by computing chi-square dif-
ference tests. Results showed that the hypothesized model 
fitted the data significantly better than the alternative mod-
els, with the exception of the six-factor model that showed a 
better fit to the data (see Table 3). Moreover, the rotated ma-
trix of the six-factor solution showed that items tended to 
load on their respective factors. However, the sixth factor 
only had small cross-loadings from various items, making it 
difficult to interpret substantively. Thus, the hypothesized 
five-factor model provides a more parsimonious and mean-
ingful solution than the six-factor one. The parallel analysis, 
which was based on the process of drawing 50 random data 

sets, indicated that 4 factors should be retained because their 
eigenvalues were larger than the random data eigenvalues. 
This involves merging TC and TIN into one factor, as it is 
shown by the four-factor solution. However, although there 
are some non-negligible cross-loadings between their items 
(especially, TC 4 and TC 5), others were low. The correlation 
between both factors is moderate (.60) but it is not large 
enough to assume TC is indistinguishable from TIN. More-
over, keeping them as distinct factors is supported by previ-
ous empirical research (e.g., Srivastava et al., 2015; Tarafdar 
et al., 2007; Tarafdar et al., 2015). Thus, these results indicate 
that they are distinct factors, although they share some de-
gree of overlap that must be taken into account and that the 
Spanish wording of their items should be refined in future 
studies in Spanish-speaking countries. 
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Table 3 
Comparison of factor models obtained by EFA. 

Model Chi-square Df Model comparison RMSEA  
(90% C.I.) 

CFI SRMR 

Chi-square difference test Df 

1-factor 2083.38* 230 -- -- .124 (.119 - .129) .590 .111 
2-factor 1398.49* 208 1 vs. 2 = 618.61* 22 .105 (.100 - .110) .737 .076 
3-factor 853.81* 187 2 vs. 3 = 399.22* 21 .083 (.077 - .088) .853 .047 
4-factor 517.61* 167 3 vs. 4 = 362.17* 20 .063 (.057 - .070) .923 .033 
5-factor 378.32 148 4 vs. 5 = 122.15* 19 .055 (.048 - .061) .949 .025 
6-factor 311.68* 130 5 vs. 6 = 61.97* 18 .052 (.044 - .059) .960 .021 
Note: *p < .001 
Df: degrees of freedom; RMSEA: Root Mean Square Error of Approximation; CFI: Comparative Fit Index; RMSR: Standardized Root Mean Square Residu-
al 

 
Confirmatory factor análisis 
 
We applied CFA to assess whether the factor structure 

obtained by EFA for the technostress scale adequately fitted 
the data in subsample 2 (N = 525) (Brown, 2006). Because 
the items have five response categories, we treated them as 
continuous in the analysis. Moreover, skewness ranged from 
-1 to 1 for most items, with the exception of TIN 1 (1.08) 
and TIN 4 (1.73). Kurtosis also ranged from -1 to 1 for most 
items, with the exception of TI 2 (-1.25), TI 4 (-1.13), TIN 1 
(1.03), and TIN 4 (3.43). Inter-item correlations ranged from 
.01 to .75, with an average value of .29 (SD = 0.15). Based 
on this, we used the MLR estimation method. The fit of the 
five-factor model was: Chi-square = 552.75, df = 220, p < 
.001; RMSEA (90 % C.I.) = .054 (.048 - .059); CFI = .926; 
SRMR = .048. Although CFI was slightly lower than the 
cutoff (0.95) suggested by Hu and Bentler (1999), it should 
be noted that the CFI is larger when estimation methods 
based on polychoric correlation matrices (e.g., unweighted 
least squares and diagonally weighted least squares) are ap-
plied to analyze ordered categorical data (Xia & Yang, 2019).  

Although most of the global fit indices were above the 
usual thresholds (Hu & Bentler, 1999), it should be noted 
that they can lead to erroneous conclusions (Saris et al., 
2009). Thus, we additionally looked through the entire out-
put for a more detailed diagnosis (Kline, 2016). Table 3 
shows the standardized factor loadings obtained by CFA. 
Our results revealed that all factor loadings were reasonable, 
with the expected sign, and statistically significant, except for 
item TO 1 that had an estimated factor loading equal to .37. 
We believe item TO 1 “I’m forced by this technology to 
work much faster” may have been perceived as an oppor-
tunity for effective time management that ICT provide in-
stead of overload, which is described as “having to cope with 
more problems than warranted and eventually perform tasks 
more slowly” (Nimrod, 2018, p. 1082). All intercorrelations 
between factors were significant and in the expected direc-
tion. Moreover, estimated R2 values for all items were above 
.50 (range from .14 to .78), except for items TO 1 (.14), TO 
2 (.45), TI 4 (.46), TC 4 (.35), TIN 2 (.34), TIN 4 (.46), TIN 
5 (.35), and TU 1 (.31). This indicates a relatively strong line-
ar association between the factors and their items in most 
cases. Regarding the detection of misspecifications in the 
model, we examined the modification index (MI), the ex-

pected parameter change (EPC), and the power of the MI 
test (Saris et al., 2009). This analysis was conducted using the 
Jrule software for Mplus (Oberski, 2014). Results revealed 
that there were no non-targeted cross-loadings ≥ .40, alt-
hough items TI 1 and TIN 1 had non-targeted cross-
loadings onto TO and TC equal to .37 and .34 respectively. 
This analysis also detected misspecifications in the residual 
correlations of the model, which might indicate the presence 
of common factors that are not identified by the theoretical 
model. However, the EFA showed that the five-factor mod-
el had an acceptable fit and that additional factors did not 
help to interpret the factorial structure on a theoretical basis. 
Thus, we avoided letting these parameters be freely estimat-
ed in the model solely for the sake of improving fit, because 
this practice may reduce parsimony and overfit the model 
(Kline, 2016). As item TO 1 appears to be the weakest of the 
indicators, we conducted post-hoc analysis in the other sub-
sample to examine whether eliminating this item would im-
prove model fit. The fit of the modified five-factor (Chi-
square = 491.548, df = 199, p < .001; RMSEA (90 % C.I.) = 
.053 (.047 - .059); CFI = .932; SRMR = .047) was similar to 
the initial model. Thus, we decided not to remove this item 
and maintain the initial five-factor model, although item TO 
1 should be refined in future studies in Spanish-speaking 
countries. 

Table 4 presents AVE for each latent factor and the in-
tercorrelations among latent factors for the five-factor mod-
el. The AVE showed adequate convergent validity (Hair et 
al., 1998) for most factors, except for TO and TIN. Discri-
minant validity was assessed using the Fornell-Larker criteri-
on (Fornell & Larcker, 1981). The AVE was larger than the 
proportion of variance shared with other factors in most 
cases. However, the variance shared by TO with TI is higher 
than the AVE of TO. This is also the case for TIN, whose 
shared variance with TC was higher than the AVE. This may 
be because CFA forces secondary loadings to be zero, even 
if some of them are non-negligible as shown by the explora-
tory analysis. The consequence of this is that the correlations 
between factors are overestimated. EFA showed that there 
were non-negligible secondary loads between TO and TI and 
between TC and TIN, which were the highest correlations 
among factors. According to these results, empirical evi-
dence of convergent and discriminant validity is provided, 
although with limitations for TO and TIN. 

https://link.springer.com/article/10.1007/s12144-021-01792-7#ref-CR23


Validation of the Spanish version of the Technostress Creators Scale in Chilean Workers                                                                      525 

anales de psicología / annals of psychology, 2022, vol. 38, nº 3 (october) 

Table 4 
AVE and intercorrelations among latent factors of the TCS obtained by CFA. 
 AVE TO TI TC TIN TU 
TO .48 --     
TI .54 .71 --    
TC .57 .56 .49 --   
TIN .46 .53 .52 .71 --  
TU .60 .30 .21 .18 .37 -- 
Note: AVE-Average extracted variance; TO–Techno-overload; TI–Techno-
invasion; TC–Techno-complexity; TIN–Techno-insecurity; TU–Techno-
uncertainty. 
 

After examining the dimensionality of the Spanish ver-
sion of the TCS, we specified a second-order factor model in 
which TO, TI, TC, TIN, and TU were first-order factors, 
and technostress was a higher-order latent construct over-
arching these five factors. Our goal was to assess whether 
the operationalization of technostress as a latent multidi-
mensional construct is supported by our data. This model 
replicates the analysis carried out by Tarafdar et al. (2007) to 
examine the second-order factor structure of technostress. 
However, unlike using the observed first-order factor scores 
as manifestations of technostress as Tarafdar et al. (2007) 
did, we used the items as manifestations of the lower-order 
factors, which in turn reflect the second-order factor. Results 
showed that factor loadings for all the items and second-
order factor loadings for all the dimensions were statistically 
significant and reasonable and with the expected sign. More 
specifically, standardized second-order factor loadings were 
equal to .78 for TO, .73 for TI, .76 for TC, .79 for TIN, and 
.35 for TU. The fit of the second-order factor model (Chi-
square = 627.066, df = 225, p < .001; RMSEA (90 % C.I.) = 
.058 (.053 - .064); CFI = .911; SRMR = .061) was worse than 
that of the first-order five-factor model (Chi-square differ-
ence test = 112.109; df = 5; p < .001). In sum, our findings 
pointed out that the best model for the Spanish version of 
the TCS was the first-order five-factor model. 
 

Reliability of the TCS 
 

We calculated composite reliability (CR) using Raykov 
and Marcoulides (2016) method for ordinal items with five 
response options to assess the reliability of the technostress 
scale. This method is based on a multidimensional CFA es-
timated with MLR. The CR was  .81 for TO; .81 for TI; .86 
for TC; .80 for TIN; and .85 for TU. 

 
Concurrent validity 
 

Finally, role overload and role conflict were used to as-
sess concurrent validity, since they are commonly used to 
evaluate constructs that are theoretically related to tech-
nostress (Carvajal et al., 2011). Research has shown that 
technostress increases role stress (Hung et al., 2011; Tarafdar 
et al., 2007; Tu et al., 2005). The correlation between each 
subscale of the TCS and role overload and role conflict cor-
rected for attenuation was calculated. For role overload, the 
coefficient was .58 for TO; .63 for TI; .60 for TC; .67 for 

TIN; and .29 for TU. For role conflict, the coefficient was 
.59 for TO; .65 for TI; .48 for TC; .45 for TIN; and .31 for 
TU. As expected, a positive relation was found between each 
subscale and role overload and role conflict. 
 

Discussion 
 

The overall objective of this study was to translate into Span-
ish, adapt and validate the TCS developed by Tarafdar et al. 
(2007). The target population of this research belongs to the 
tertiary sector of the economy. They are all Chilean profes-
sionals, working full-time, who use ICT in the development 
of their work activity, which is characterized by more mental 
than physical tasks (Karr-Wisniewski & Lu, 2010). Explora-
tory and confirmatory factor analyses were applied to assess 
the internal structure of the TCS scale. Results showed that 
the five-factor model fitted to the data adequately, empirical-
ly supporting the five factors underlying the Tarafdar et al. 's 
(2007) theoretical model of technostress creators. Support 
for a single second-order factor of general technostress was 
not found. Thus, the items are better represented by the five 
technostress creators than a general factor of technostress. 
The internal structure of the Spanish version of the TCS 
consisted of 23 items and 5 dimensions: techno-overload 
(TO), techno-invasion (TI), techno-complexity (TC), techno-
insecurity (TIN) and techno-uncertainty (TU). Although the 
EFA showed that items 4 and 5 from techno-complexity 
showed non-negligible secondary loads on techno-insecurity. 
Item 1 from techno-invasion also showed a non-negligible 
secondary load on tecno-overload. Moreover, the AVE (Hair 
et al., 1998) and the Fornell-Larker criterion (Fornell & 
Larcker, 1981) showed adequate convergent and discrimi-
nant validity, exception for techno-overload and techno-
insecurity. The non-negligible secondary loads shown by 
EFA of some items may play a role in this result. Thus, the 
wording of these items should be refined in future studies in 
Spanish-speaking contexts. Regarding concurrent validity, 
the Spanish version of the TCS is related with theoretical-
related constructs to technostress (Hung et al., 2011; 
Tarafdar et al., 2007; Tu et al., 2005). It was found that all 
correlations between each technostress creator factor and 
the two indicators of role stress (role overload and role con-
flict) were in the expected direction. Finally, our findings in-
dicated the adapted scale has high reliability. Disposing of a 
validated Spanish TCS, could help advance research on 
technostress in Spanish-speaking contexts.  

If we compare the results of this study with the seminal 
research of Tarafdar et al. (2007) and other further investiga-
tions (Chen, 2015; Marchiori et. al, 2019) various similarities 
and differences can be pointed out. Table 5 and Table 6 in-
dicate that the technostress levels detected in the present 
study were lower than those reported by Chen (2015) and 
Tarafdar et al. (2007), except techno-invasion. As mentioned, 
techno-invasion had a higher average (2.46) compared to the 
Brazilian (1.65) and American sample (1.91) and much lower 
compared to Chinese workers (3.17). 
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Table 5 
Comparison between the Spanish adaptation of TCS and Tarafdar et al. (2007) 

  Tarafdar et al. (2007) Spanish adaptation of TCS 

Factors % M SD CR AVE % M SD CR AVE 

TO 49.3 2.97 1.00 .87 .58 25.8 2.70 .88      .81 .48 
TI 22.8 1.91 .77 .81 .52 26.8 2.46       .97      .81 .54 
TC 38.5 2.54 .83 .82 .49 24.3 2.31       .87      .86 .57 
TIN 25.0 2.00 .71 .84 .52 21.3 2.00       .74 .80 .46 
TU 53.8 3.15 .80 .86 .61 23.8 3.03       .92      .85 .60 
Note: M-Mean; SD-Standard deviation; CR-Composite Reliability; AVE-Average Extracted Variance; TO–Techno-overload;  
TI–Techno-invasion; TC–Techno-complexity; TIN–Techno-insecurity; TU–Techno-uncertainty 

 
Table 6 
Comparison between Chen (2015) and Marchiori et al. (2019) 

  Chen (2015) Marchiori et al. (2019) 

Factors % M SD CR AVE % M SD CR AVE 

TO 56.0 3.24 .80 .83 .50 32.75 2.34 1.04 .87 .58 
TI 54.3 3.17 1.03 .83 .62 16.25 1.65 .78 .79 .50 
TC 42.0 2.68 .85 .84 .52 25.50 2.02 .86 .82 .48 
TIN 34.0 2.36 .80 .83 .51 - - - - - 
TU 57.3 3.29 .82 .80 .50 51.75 3.03 .88 .79 .49 
Note: M-Mean; SD-Standard Deviation; CR-Composite Reliability; AVE-Average Extracted Variance; TO–Techno-overload;  
TI–Techno-invasion; TC–Techno-complexity; TIN–Techno-insecurity; TU–Techno-uncertainty. 
 

In the present study, techno-uncertainty (3.03) and tech-
no-overload (2.70) scored higher than the other technostress 
factors. However, regarding the technostress levels, it can be 
observed that they are lower in South American samples (i.e., 
Marchiori et al., 2019; and the present study), compared to 
the research performed in other contexts, such as the United 
States and China.  

The participants of this research reported higher techno-
invasion than the United States and Brazilian workers and 
lower than Chinese employees. Companies are encouraged 
to consider the intrusive aspects of a new technology before 
introducing it in the workplace, to avoid overloading collab-
orators with additional tasks outside working hours. The lev-
el of techno-uncertainty, which describes situations charac-
terized by constant changes and updates to computer pro-
grams and technologies, where employees have little control 
over their use and information systems’ security policies 
(D’Arcy et al., 2014), is slightly lower than the levels reported 
by the American and Chinese samples and may probably re-
flect that the pace of ICT change in the working environ-
ments of the study population is not very dynamic.  

According to Marchiori et al. (2019), a possible explana-
tion for the lower levels of technostress observed, compared 
with the other studies, may be due to the fact that fourteen 
years have passed since the completion of Tarafdar et al. 
(2007) and Chen (2005)’s research. The characteristics of the 
sample (high education level, age, and professional experi-
ence) can also be a reason for the lower technostress level 
highlighted in the study, as compared with the previous 
ones. The majority population of this study is concentrated 
between the ages of 31 and 50, has mostly university and 
postgraduate studies and approximately 6 to 7 years of pro-
fessional experience. During this period, they have experi-
enced the use of new technologies in their professional and 
personal domains, making the use of ICT part of their lives. 

This study has several limitations, that are related to the 
data collection method (non-probabilistic, convenience sam-
pling), the cross-sectional design and the use of self-reported 
instruments. Future research is encouraged drawing on lon-
gitudinal samples and using more diverse research methods, 
such as experimental designs. An interesting avenue for fu-
ture research is complementing self-reported information 
with more objective data to assess technostress related con-
structs. 

On the other hand, this study performed a comparison 
of the research findings with the results of studies conducted 
on TCS, in different countries. Future research could explore 
cross-cultural differences in technostress to broaden our un-
derstanding of this phenomenon, in the current organiza-
tional context. 

 

Conclusion 
 

The Spanish version of the TCS exhibited adequate psycho-
metric properties and goodness-of-fit indices, constituting a 
suitable instrument for measuring technostress and fostering 
future research on technostress in Chile and Latin America. 

The increase in the use of flexible working models to 
mitigate the effects of COVID-19 pushed many organiza-
tions to adopt telecommuting computer programs. Despite 
that ICT add value and facilitate work activities, research has 
also shown their “dark side” (Rohwer et al., 2022), as they 
can generate stress conditions in workers (Salazar-Concha et 
al. 2021), with negative consequences on health and well-
being. 

People may experience technostress and negative emo-
tions in interactions with ICT, reflected by fear, anxiety, re-
sistance, frustration, fatigue, and other psychosocial and 
physical risks including antisocial behavior resulting from 
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computer use (Kasuga et al., 2004), increased role stress 
caused by role overload and role conflict (Tarafdar et al., 
2007), and emotional exhaustion caused by the quantity of 
information that exceeds an individual's capacity to effective-
ly manage it. ICTs affect workers’ health, by blurring of 
boundaries between work and home and leaving individuals 
trapped in multitasking, constantly distracted in a continuous 
state of partial attention, with little time for mental rest and 
creative analysis (Tarafdar et al., 2011). 

The consequences of technostress are not only reflected 
on individuals’ health and wellbeing, but also at the organiza-
tional level resulting in decreasing levels of job satisfaction, 
organizational commitment (Ragu-Nathan et al., 2008), 
productivity (Tarafdar et al., 2007; Alam, 2016), and end-user 

satisfaction with the use of information systems (Tarafdar et 
al., 2010). Thus, technostress represents a constant threat to 
individual and organizational health and wellbeing, requiring 
its monitoring and measurement for effectively developing 
prevention and intervention strategies. Having a reliable and 
valid instrument to measure technostress in Spanish-
speaking contexts could enable new research at the global 
level to assess the psychosocial effects of the use of technol-
ogies in the workplace. 
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Appendix 1  
 
Table A1  
The Spanish version of the TCI . 

Items 

TO1. Usar TIC me fuerza a trabajar mucho más rápido. [I am forced by this technology to work much faster]. 
TO2. Usar TIC me fuerza a hacer más trabajo del que puedo manejar. [I am forced by this technology to do more work than I can handle]. 
TO3. Por usar TIC me veo obligado a trabajar con horarios apretados. [I am forced by this technology to work with very tight time schedules]. 
TO4. Me veo obligado a cambiar mis hábitos de trabajo para adaptarme a las nuevas TIC. [I am forced to change my work habits to adapt to new technolo-

gies]. 
TO5. Tengo una mayor carga de trabajo debido al aumento de la complejidad de las TIC. [I have a higher workload because of increased technology com-

plexity]. 
TI1. Paso menos tiempo con mi familia debido al uso de TIC. [I spend less time with my family due to this technology]. 
TI2. Tengo que estar en contacto con mi trabajo, incluso durante mis vacaciones por las TIC. [I have to be in touch with my work even during my vaca-

tion due to this technology]. 
TI3. Tengo que sacrificar mis vacaciones y fines de semana por mantenerme al día con las nuevas TIC. [I have to sacrifice my vacation and weekend time 

to keep current on new technologies]. 
TI4. Siento que mi vida personal está siendo invadida por las TIC. [I feel my personal life is being invaded by this technology]. 
TC1. No sé lo suficiente sobre las TIC como para realizar mi trabajo satisfactoriamente. [I do not know enough about this technology to handle my job sat-

isfactorily]. 
TC2. Necesito mucho tiempo para comprender y utilizar nuevas TIC. [I need a long time to understand and use new technologies]. 
TC3. No encuentro tiempo suficiente para estudiar y actualizar mis habilidades tecnológicas. [I do not find enough time to study and upgrade my technolo-

gy skills]. 
TC4. Encuentro que los nuevos empleados que se integran a la organización saben más sobre TIC que yo. [I find new recruits to this organization know 

more about computer technology than I do]. 
TC5. A menudo me resulta demasiado complejo entender y utilizar nuevas TIC. [I often find it too complex for me to understand and use new technolo-

gies]. 
TIN1. Siento una amenaza constante en la seguridad de mi trabajo debido a las nuevas TIC. [I feel constant threat to my job security due to new technolo-

gies]. 
TIN2. Tengo que actualizar constantemente mis habilidades tecnológicas para evitar ser reemplazado. [I have to constantly update my skills to avoid being 

replaced]. 
TIN3. Me siento amenazado por los compañeros de trabajo que poseen nuevas habilidades tecnológicas. [I am threatened by co-workers with newer tech-

nology skills]. 
TIN4. No comparto mis conocimientos con mis compañeros de trabajo por temor a ser reemplazado. [I do not share my knowledge with my co-workers for 

fear of being replaced]. 
 
TIN5. 

Siento que hay menos intercambio de conocimientos entre los compañeros de trabajo por temor a ser reemplazados. [I feel there is less sharing of 
knowledge among co-workers for fear of being replaced] 

TU1. Siempre hay nuevos desarrollos en las TIC que utilizamos en nuestra organización. [There are always new developments in the technologies we use in 
our organization]. 

TU2. Hay constantes cambios en los programas informáticos en nuestra organización. [There are constant changes in computer software in our organiza-
tion]. 

TU3. Hay constantes cambios en los equipos informáticos en nuestra organización. [There are constant changes in computer hardware in our organization]. 
TU4. Hay frecuentes actualizaciones en las redes de computadores en nuestra organización [There are frequent upgrades in computer networks in our orga-

nization]. 

Note: TO: techno-overload, TI: techno-invasion; TC: techno-complexity; TIN: techno-insecurity; TU: techno-uncertainty. 
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