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Abstract
Background

Technostress is an increasingly relevant phenomenon among young people due to the intensive and
continuous use of digital technologies. Therefore, it is necessary to have instruments with adequate
psychometric evidence to assess this construct in the Peruvian context. This study aimed to establish
the psychometric properties of the Technostress Scale in young people in Trujillo, Peru.

Methods

A psychometric, instrumental, and cross-sectional study was conducted with 600 young people aged 18
to 30 years residing in Trujillo. The participants were selected through non-probabilistic convenience
sampling and were divided into two groups of 300 participants for exploratory and confirmatory
analyses. The instrument consisted of 40 items distributed across four dimensions: technological
overload, invasion and connectivity pressure, perceived technological complexity and inefficacy, and
affective reaction and technological exhaustion. Content validity was assessed through expert judgment,
while exploratory factor analysis (EFA), confirmatory factor analysis (CFA), convergent validity, and
internal consistency were examined using Cronbach'’s alpha and McDonald’s omega coefficients.

Results

The content validity showed adequate agreement among the five experts. The EFA supported a four-
factor structure, with a KMO value of 0.88 and significant Bartlett’s test results (p < .01), with factor
loadings ranging from .604 to .728. The CFA showed adequate model fit, with CFl = .975, TLI = .973,
SRMR =.049, and RMSEA = .020. Convergent validity with the RED-Tecnoestrés measure was high
(Spearman’s p =.856, p <.001). Internal consistency was adequate across the four dimensions, with
omega and Cronbach'’s alpha coefficients ranging from .862 to .883.

Conclusion

The Technostress Scale for Young People presented adequate evidence of content validity, internal
structure, convergent validity, and internal consistency. Therefore, the instrument may be useful for
assessing technostress among young people in Trujillo, although further studies with more diverse
samples are recommended.

Introduction

Digitalization has increased the presence of information and communication technologies in academic,
work, and everyday activities. The use of virtual platforms, mobile devices, and communication systems
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facilitates access to information and interaction; however, intensive exposure to these resources may
also be associated with digital fatigue, information overload, concentration difficulties, and psychological
distress. [1][2, 3]

Technostress refers to stress responses associated with certain demands arising from the use of
technologies. According to the model proposed by Tarafdar et al. (2007), these demands may manifest
through technostress creators associated with overload, invasion, complexity, and insecurity.
Subsequently, technology-related experiences may affect well-being and performance when perceived
demands exceed the resources available to cope with them.[4] [5]

From a complementary perspective, cognitive load theory proposes that information-processing capacity
is limited; therefore, a high amount of information and simultaneous tasks may increase cognitive load.
The transactional model helps explain that stress responses depend on the individual's appraisal of the
demands and the resources perceived as available to cope with them.[6][7]

Likewise, the Job Demands-Resources (JD-R) model describes that stress arises when environmental
demands exceed a person's capacity to cope with them. This occurs when there are many demands and
few resources, resulting in distress, such as the pressure to remain constantly connected and the
accumulation of tasks. [8]

Empirical evidence shows that the measurement of technostress varies according to the population and
context. Eidman and Basualdo Felleau (2021), in Argentine university students, reported a five-
dimensional structure for the RED-Tecnoestrés adaptation. In Spain, Penado-Abilleira et al. (2020)
obtained psychometric evidence for a measure of technostress in university students. Finstad and Giorgi
(2021) also reported evidence for the Technostress Questionnaire. [9] [10]

In Peru, Solano Castro and Nuifez Lira (2024) reported favorable psychometric evidence for an
adaptation of the RED-TIC in higher education students, while other studies obtained psychometric
evidence for instruments intended to assess technostress in Peruvian university students. These
differences show that the factor structure may vary according to the population and context. [11]

Overall, previous studies provide evidence of instruments for assessing technostress, but they also show
variability in their dimensions and psychometric characteristics. This situation supports the need to
generate specific evidence for young people in Trujillo, considering the characteristics of the population
and the context of intensive use of digital technologies.

Within this framework, the general objective was to establish the psychometric properties of a
Technostress Scale in young people in Trujillo. Specifically, the study sought to assess content validity
through expert judgment, establish evidence of validity based on internal structure, obtain evidence of
validity related to another variable, assess reliability through internal consistency, and establish
percentile norms for interpreting scores.
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Method
2.1 Design and context

The study was conducted using a quantitative approach and was psychometric in nature, with a non-
experimental, cross-sectional, and descriptive design. The research was carried out with young people
residing in the city of Truijillo, Peru.

2.2 Participants

The population consisted of young people aged 18 to 30 years residing in Trujillo. The sample consisted
of 600 participants, selected through non-probabilistic convenience sampling.[9]

To assess the internal structure, the total sample was divided into two independent groups of 300
participants each. The first group was used for exploratory factor analysis and the second for
confirmatory factor analysis.

Participants aged 18 to 30 years, permanent residents of Trujillo, with reading comprehension in
Spanish, and who voluntarily agreed to participate through informed consent were included. Participants
with any cognitive disability that hindered understanding of the instrument and those who provided
incomplete responses were excluded.

2.3 Instrument

The Technostress Scale for Young Adults was developed by the authors Atoche Maceda, Eveling y Diaz
Vasquez, Ana Lucia, for the present study to assess technostress experiences among young people in
Truijillo, Peru. The initial version consisted of 40 items organized into four proposed dimensions: digital
overload; digital invasion and connectivity pressure; perceived technological complexity and inefficacy;
and affective reactions and technology-related exhaustion.

Items were rated on a five-point Likert scale ranging from 1 (Never) to 5 (Always). The estimated
administration time was approximately nine minutes. The scale's psychometric properties were
examined through exploratory and confirmatory factor analyses and internal consistency estimates. The
complete English version of the instrument, including its instructions, items, and response options, is
provided in Supplementary File S2.

2.4 Procedure

Participants were informed about the purpose of the study, the voluntary nature of their participation, the
confidentiality of the information, and the academic and scientific use of the data. Subsequently,
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informed consent was obtained.

Content validity was assessed through the judgment of five psychology specialists. Subsequently, the
instrument was administered to the participants and the statistical analysis of the data was conducted.

2.5 Statistical analysis

Descriptive analyses of the items were performed, and evidence of content validity was examined using
Aiken's V coefficient. The internal structure was studied through exploratory factor analysis in 300
participants and confirmatory factor analysis in another 300 participants.

Likewise, evidence of validity related to another variable was estimated using Spearman's rho coefficient.
Internal consistency was assessed using Cronbach's alpha and McDonald's omega coefficients. Finally,
percentile norms were calculated for the four dimensions.

3. Results
3.1 Item analysis

Descriptive analyses showed means ranging from 3.31 to 3.55 for Digital overload; from 3.37 to 3.59 for
Invasion and connectivity pressure; from 3.34 to 3.51 for Perceived technological complexity and
inefficacy; and from 3.40 to 3.62 for Affective reaction and technological exhaustion. These results are
presented in (Table 3).

3.2 Evidence of validity based on content

The 40 items were evaluated through the judgment of five experts. Most items presented Aiken's V
values of 1.00, whereas items 31 and 33 obtained V = .75. Overall, the results provided evidence of
content validity for the scale items (Table 1).

3.3 Evidence of validity based on internal structure

The internal structure was examined using two independent samples. EFA was conducted with 300
participants, and the resulting structure was subsequently evaluated through CFA in a second group of
300 participants (Table 1).

3.4 Exploratory factor analysis

EFA identified a four-factor structure with 40 items. The Kaiser-Meyer-Olkin index presented a KMO value
of .88, while Bartlett's test of sphericity was statistically significant (p <.01). The reported factor
loadings ranged from .604 to .728 (Tables 2 and 3; Fig. 1).

3.5 Confirmatory factor analysis
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CFA was conducted with the remaining 300 participants. Model 1 presented CFI = .960, TLI =.960, SRMR
=.050, and RMSEA = .020. Model 2, which incorporated covariances between errors, presented CFl =
.975, TLI = .973, SRMR = .049, and RMSEA = .020 (Table 4; Fig. 2).

The reported values show better fit indices for Model 2 compared with Model 1. The definitive
interpretation of the covariances between errors should retain the justification established in the original
statistical analysis.

3.6 Evidence of validity related to another variable

The relationship between the Technostress Scale and the RED variable was examined using Spearman'’s
rho coefficient. A value of p =.856, p <.001, N =300, was obtained. This result constitutes evidence of a
relationship between the scores of both measures and does not imply equivalence between the
instruments (Table 5).

3.7 Internal consistency

Internal consistency coefficients were estimated using McDonald's omega and Cronbach's alpha. The
omega values were .866, .883, .870, and .862 for the four dimensions, respectively. The alpha values
were .866, .883, .869, and .8622, respectively, according to the original table (Table 6).

3.8 Percentile norms

Percentile norms from the 5th to the 95th percentile were established for the four dimensions. The
norms were calculated from the sample of 600 participants (Table 7).
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Table 1
Evidence of content validity using Aiken's V

Item Relevance Sufficiency Clarity

1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1
5 1 1 1
6 1 1 1
7 1 1 1
8 1 1 1
9 1 1 1
10 1 1 1
11 1 1 1
12 1 1 1
13 1 1 1
14 1 1 1
15 1 1 1
16 1 1 1
17 1 1 1
18 1 1 1
19 1 1 1
20 1 1 1
21 1 1 1
22 1 1 1
23 1 1 1
24 1 1 1
25 1 1 1

Coherence

1

SD

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Aiken's
Vv

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

LL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

UL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note. Evaluation by five experts. M = mean; SD = standard deviation; V = Aiken's V coefficient; LL = lower

limit; UL = upper limit.
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Item Relevance Sufficiency Clarity Coherence SD Aiken's LL UL

Vv
26 1 1 1 1 0.00 1.00 1.00 1.00
27 1 1 1 1 0.00 1.00 1.00 1.00
28 1 1 1 1 0.00 1.00 1.00 1.00
29 1 1 1 1 0.00 1.00 1.00 1.00
30 1 1 1 1 0.00 1.00 1.00 1.00
31 1 1 1 0.8 0.50 0.75 0.40 1.73
32 1 1 1 1 0.00 1.00 1.00 1.00
33 1 1 0.8 1 0.50 0.75 0.67 200
34 1 1 1 1 0.00 1.00 1.00 1.00
35 1 1 1 1 0.00 1.00 1.00 1.00
36 1 1 1 1 0.00 1.00 1.00 1.00
37 1 1 1 1 0.00 1.00 1.00 1.00
38 1 1 1 1 0.00 1.00 1.00 1.00
39 1 1 1 1 0.00 1.00 1.00 1.00
40 1 1 1 1 0.00 1.00 1.00 1.00

Note. Evaluation by five experts. M = mean;, SD = standard deviation; V = Aiken's V coefficient; LL = lower
limit; UL = upper limit.

Table 2
Reported indices for the exploratory factor analysis
Model CFI TLI SRMR RMSEA
Four factors (40 items) 0,990 0,987 0,028 0,015

SRMR = Standardized Root Mean Square Residual, RMSEA = Root Mean Square Error of Approximation,
CFl = Comparative Fit Index, and TLI = Tucker-Lewis Index

Figura 1. Estructura Factorial Exploratorio de la Escala de Tecno — Estrés en jovenes de la ciudad de
Truijillo.
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Table 3

Reported factor loadings from the exploratory factor analysis

Kurtosis

-1.17-
-.73

-1.17-
=77

-1.16-
-.51

-1.08-
-.80

Dimension M DE Skewness

Digital overload 3.31- 1.09- -.47--.10
3.55 1.28

Invasion and connectivity 3.37- 1.15- -.56—-.22

pressure 3.59 1.31

Perceived technological 3.34- 1.11- -.42-.24

complexity and inefficacy 3.51 1.32

Affective reaction and 3.40- 1.09- -.36—-.12

technological exhaustion 3.62 1.19

IHC h?

70-73  .67-.77
.80-86  .71-.79
73-84  .61-.77
.73-84  .61-.76

Note. M = mean; SD = standard deviation; g1 = Fisher's skewness coefficient; g2 = Fisher's kurtosis

coefficient; IHC = corrected homogeneity index; h? = communality.

Table 4
Fit indices of the confirmatory factor analysis
Model Sample CFI TLI SRMR RMSEA
Modelo 1 300 .960 .960 .050 .020
Modelo 2 300 .975 .973 .049 .020

Note. CFA was conducted with an independent group of 300 participants. Model 2 incorporated

covariances between errors.

Table 5
Evidence of validity related to another variable

Indicator Value

Rho de Spearman .856

r2 0.73
Significance <.001

N 300

Note. p = Spearman correlation; r? = coefficient of determination.

Page 9/17




Table 6
Internal consistency of the scale dimensions

Dimension Omega
Digital overload .866
Invasion and connectivity pressure .883

Perceived technological complexity and inefficacy  .870
Affective reaction and technological exhaustion .862

Note. w = McDonald's omega; a = Cronbach's alpha.

Alpha
.866
.883
.869
.8622
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Table 7

Percentile norms of the Technostress Scale

PC

95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
Mean

Standard
Deviation

Minimum

Maximum

Digital
overload

42
40
38
37
35
34
33
33
31
30
29
28
27
26
24
23
21
20
17
29.91
7.716

11
49

Invasion and

connectivity pressure

43
41
39
37
35
34
33
32
31
30
29
28
27
25
23
22
21
19
16
29.69
8.152

12
48

Perceived complexity
and inefficacy

41
39
37
36
35
33
32
31
30
28
28
27
26
25
24
22
21
18
16
28.89
7.626

12
45

Note. PC = percentile. The norms correspond to the sample of young people from Trujillo.

Affective
reaction

43
40
39
37
36
34
34
32
31
30
29
28
27
26
25
23
22
21
18
30.34
7.597

11
49

4. Discussion
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The purpose of this study was to establish the psychometric properties of the Technostress Scale in
young people in the city of Truijillo. Overall, the results provided favorable evidence of content validity,
internal structure, relationship with another variable, and internal consistency, supporting the usefulness
of the scale for assessing technostress in this population.

Regarding content validity, Aiken's V coefficients ranged from .87 to 1.00, while items 31 and 33 reached
.75, values that remain within acceptable ranges. These results indicate an adequate level of agreement
among experts regarding the relevance, sufficiency, clarity, and coherence of the items. Likewise, the
findings are consistent with the proposed conceptualization of technostress by incorporating
experiences related to overload, permanent connectivity, technological complexity, and negative
responses derived from its use. This evidence is comparable with Eidman and Basualdo, who reported
adequate psychometric properties in the adaptation of the RED-Tecnoestrés, and with Finstad and Giorgi
(2021), who found item-total correlations above .30 and favorable evidence of factor structure.[4] [12]

Regarding evidence of validity based on internal structure, exploratory factor analysis identified four
dimensions: digital overload, invasion and connectivity pressure, perceived technological complexity and
inefficacy, and affective reaction and technological exhaustion. The KMO was .88 and Bartlett's test was
significant (p < .01), while the factor loadings were at adequate levels. These results support a
multidimensional structure of the construct and are consistent with the technostress model of Tarafdar
et al. (2007), as well as Sweller's (1994) cognitive load theory and the transactional model of Lazarus
and Folkman (1986). However, the structure obtained differs from previous research, such as Eidman
and Basualdo (2021), who found five dimensions; Avalos et al. (2025), who reported three; and Araya et
al. (2025), who obtained two factors. These differences may be related to the particular characteristics
of the samples and application contexts, reinforcing the importance of having contextualized
instruments.

The results of the confirmatory factor analysis reinforced this structure. The model with covariances
between errors presented better fit indices (CFI =.975, TLI = .973, SRMR = .049, and RMSEA = .020),
demonstrating an adequate correspondence between the theoretical model and the observed data.
These results are consistent with research conducted in Peruvian populations, such as Avalos et al., who
obtained CFl =.982 and TLI = .975, and Araya et al., who reported CFI =.998 and RMSEA = .019. Overall,
the findings support that the four-dimensional organization constitutes an empirically supported
representation of technostress in young people in Trujillo. [13] [14]

Regarding validity in relation to another variable, a positive, strong, and statistically significant correlation
was found between the Technostress Scale and the RED variable (p =.856, p <.001; N = 300), with a
shared variance of 73.3%. This result provides favorable evidence of validity because both measures
show a high association with experiences related to technostress. The finding is consistent with the
Technological Overload model, according to which technological demands may generate negative
responses when they exceed the resources available to cope with them. It is also related to Eidman and
Basualdo, who identified manifestations of fatigue, anxiety, inefficacy, skepticism, and addiction within
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the construct. However, the magnitude of the correlation should be interpreted as evidence of
association between the measures and not as equivalence between the two instruments.[4, 5][12]

Regarding reliability through internal consistency, omega and alpha coefficients were above .86 across
the four dimensions: digital overload (w = .866; a = .866), invasion and connectivity pressure (w =.883; a
= .883), perceived technological complexity and inefficacy (w = .870; a =.869), and affective reaction and
technological exhaustion (w =.862; a =.862). These results demonstrate adequate homogeneity of the
items and are comparable with the findings of Eidman and Basualdo, who obtained a values between .76
and .93; Vivas et al. (2022), with coefficients between .878 and .918; and Solano and Nufiez, who also
reported satisfactory levels of internal consistency.[12] [15]

Finally, percentile norms between the 5th and 95th percentiles were established for the four dimensions,
allowing individual scores to be interpreted according to the reference group. This information
constitutes an applied contribution to the use of the scale, although it should be considered that the
norms were obtained from the study sample and therefore should not be automatically generalized to all
young people in Peru. Overall, the results support the psychometric usefulness of the scale for assessing
technostress in young people in Trujillo; however, future research should incorporate probability samples,
diversify application contexts, and assess temporal stability through procedures such as test-retest. [16]

Conclusions

The Technostress Scale presented favorable psychometric evidence in the sample of young people from
Trujillo, Peru.

Content validity was examined through the judgment of five experts and showed Aiken's V values of 1.00
for most items and .75 for items 31 and 33.

The internal structure consisted of four dimensions and 40 items. The exploratory factor analysis,
conducted with 300 participants, and the confirmatory factor analysis, conducted with another 300
participants, provided evidence for the proposed structure.

The relationship with another variable presented an association of p =.856, p <.001, N = 300, providing
evidence of validity related to other variables.

Cronbach's alpha and McDonald's omega coefficients showed internal consistency across the four
dimensions, and percentile norms were established for the interpretation of scores.

Interpretation of the results should be limited to the conditions and characteristics of the study sample
until additional evidence is available from other contexts and populations.
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Figure 1

Estructura Factorial Exploratorio de la Escala de Tecno — Estrés en jovenes de la ciudad de Trujillo.
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