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ABSTRACT

Online meetings in Teams and Zoom have become a relevant part of daily activi-
ties. The Covid-19 pandemic forced employees to move from physical meetings to
online with very limited time. It has widely been reported that use of technology may
stress people, and the phenomenon is known as technostress. However, the resea-
rch about technostress due to online meetings and used tools has still been scarce.
We aimed to measure technostress due to online meetings and its factors among
teachers and office workers. We aimed to compare which technostress instruments
would be the most reliable. A survey was conducted, and the data were handled by
SPSS-26 and AMOS. Statistical analyses were done by correlations, ANOVA and CFA.
Study showed that all instrument were adequate, and Salanova’s instrument worked
best. Construct of Cohen-4 stress measure was adequate, but it was not useful in
technostress assessment.
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INTRODUCTION

Online meetings in Teams, Zoom and Google Meet have become a relevant
part of daily activities in business, research and education. The Covid-19 pan-
demic forced employees to move from physical meetings to online meetings
with very limited time to familiarize themselves with interfaces and functio-
nalities of the applications. It has widely been reported that use of technology
may stress people, and the phenomenon is known as technostress. However,
the research about technostress due to online meetings and used tools has
still been scarce. Technostress refers to the stress an individual experiences
as a result of using technology. It is a psychological condition or experience
involving feelings of anxiety, fatigue, cynicism, and inefficiency (Salanova
et al. 2014). Technostress has traditionally been measured, especially in infor-
mation technology jobs, but as information technology has become more
widespread, technostress research is expanding into more diverse work situa-
tions and fields (Tarafdar et al. 2014). As information technology has become
more commonplace, there has been a shift to talk about unwanted outcomes
of digitalisation, and technostress is being examined increasingly from the
point of view of general stress research.
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With digitalisation, the ability of employees to identify the negative and
positive effects of the use of information technology has become increasingly
important for the meaningfulness and well-being of work. This has become
clear recently, especially regarding the use of online conferencing and com-
munication tools. Online conferencing tools are software platforms used at
work, but they also have social media features. The use of social media plat-
forms has been found to produce symptoms suggestive of technostress (Salo
et al. 2019), while their direct exploitation and experience of technostress
in working life have increased (Brooks et al. 2017). Detecting the sources
and symptoms of technostress is fast becoming an important working life
skill. Methods for exploring technostress need to keep developing as the
phenomenon changes.

The specific research questions were as follows:

1. How are technostress distributed among respondent groups in education
and health care sector?

2. How do individual technostress instruments fit to report technostress?

METHODS

Technostress research has emphasized the use of self-reported survey meth-
ods, which have largely utilized metrics on similar sources and consequences
of technostress compiled by Ayyagar et al. (2011) and Ragu-Nathan et al.
(2008). The main sources of technostress have been studied e.g., an influx
of information, i.e., an increasing amount of information; invasion, i.e., the
constant presence of information systems in everyday life; complexity, i.e. the
complexity of use; uncertainty, i.e., insufficient technological understanding
in relation to others; as well as turnover, i.e., constant updates and technical
changes (Tarafdar et al. 2014). Surveys related to the experience of techno-
stress have been used less. The most significant of these so far has been the
survey by Salanova et al. (2014).

An online survey was conducted, and the data were handled by SPSS-
26 statistical package and AMOS. Statistical analyses were done by linear
regressions, correlations, analysis of variance, and both experimental and
confirmatory factor analysis.

The dependent variables of analyses were the sum variables of Cohen-4
stress measure (Cohen et al. 2014) and Salanova’s technostress measure. The
independent variables were selected from participants’ background informa-
tion and they attitudes concerning work related stress, technostressors and
technostress. Items on creators of technostress were presented in the 5-point
Likert scale with options from strongly disagree to strongly agree. The percei-
ved stress level was assessed with Cohen-4 measure which consists of four
items on a five-point scale from 0 “never” to 4 “very often” (Cohen et al.
1994). Cohen-4 has shown good internal consistency and reliability. In this
study, an acceptable level of internal consistency was reached (α = .75).

Creators of technostress were studied with 23 items, likert-5 scale (Chen,
2015):
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• Information overload (6 items): “The complexity of using online tools has
increased my workload”,

• Invasion (3 items): “I have a feeling that online tools are interfering with
my normal life”,

• Complexity (5 items): “I need a long time familiarize with utilizing online
tools”,

• Uncertainty (5 items): “I feel like online tools are threatening my job”,
• Insecurity (4 items): “Our work organization always uses the latest online

tools”.

RESULTS

Table 1 shows the demographic distribution of the respondents’ age, gender,
work experience years as well as the mean values of Tarafdar’s, Salanova’s
and Cohen’s stress instruments. Also, the percentages of maximum values
of measures are presented. The maximum sum of Tarafdar measure is 115
(23 items with 5-point likert scale) and respectively sum of Salanova is 112
(16 items with 7-point likert scale), and sum of Cohen is 16 (4 items from
0 to 4). The results show that stress measures of university teachers are
higher than the other groups. That also was verified by Analysis of variance
(ANOVA).

The internal consistencies of the models were assessed by computing their
reliability (Table 2). All measures have high reliability. The Average Variance
Extracted (AVE) values for all measures are higher than the threshold of 0.5,
and both alpha and the Composite Reliability (CR) were over or very close
to threshold value 0.7 and thus acceptable (Fornell and Larcker, 1981). A
bit lower CR value regarding Tarafdar’s instrument may result for removing
number of items from the tested model.

Table 1. Demographic distribution of the respondents.

University
teachers
(n = 107)

Teachers
(n = 108)

Office workers
(n = 284)

All (n = 499)

Gender (female/male) [n] 78 / 29 84 / 24 217 / 67 379 / 120
Gender (female/male) [%] 73 / 27 78 / 22 76 / 24 76 / 24
Work experience yrs
(Mn/SD)

14,67 / 10,66 15,08 / 10,87 11,52 / 9,91 13,36 / 10,34

Age (Mn/SD) 52,30 / 8,61 52,12 / 8,72 47,52 / 10,69 48,52 / 10,26
Salanova measure (Mn/SD) 41.57 / 20.22 33.50 / 16.05 34.01 / 17.25 35.52 / 17.93
Salanova measure (% of
max)

37.1 30.0 30.3 31.7

Tarafdar measure (Mn/SD) 65.29 / 13.56 61.58 /14.06 56.31 / 12.28 59.38 / 13.46
Tarafdar measure (% of
max)

56.5 53.6 49.0 51.7

Cohen measure (Mn/SD) 5.82 / 1.69 4.84 / 1.37 5.55 / 1.58 5.45 / 1.60
Cohen measure (% of max) 36.4 30.3 34.7 34.0
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Table 2. Construct validity indicators of stress measures.

Constructs Mean SD Alpha (>0.7) CR (>0.7) AVE (>0.5)

Tarafdar 38.38 10.09 0.864 0.630 0.962
Salanova 35.52 17.93 0.947 0.691 0.973
Cohen-4 5.22 2.88 0.754 0.763 0.459

Table 3. Correlations between stress instruments.

Cohen Salanova
7

Salanova
3

Tarafdar
sum

Tarafdar
overload

Tarafdar
invasion

Tarafdar
comple-
xity

Tarafdar
insecu-
rity

Tarafdar
uncertainty

Cohen 1 ,287** ,269** ,248** ,218** ,175** ,236** ,200** -,049

Salanova 7 ,287** 1 ,948** ,631** ,499** ,410** ,615** ,521** -,029

Salanova 3 ,269** ,948** 1 ,639** ,511** ,422** ,635** ,522** -,058

Tarafdar

sum

,248** ,631** ,639** 1 ,782** ,719** ,820** ,760** ,214**

Tarafdar

overl.

,218** ,499** ,511** ,782** 1 ,534** ,511** ,428** -,044

Tarafdar

inv.

,175** ,410** ,422** ,719** ,534** 1 ,457** ,491** -,043

Tarafdar

comp.

,236** ,615** ,635** ,820** ,511** ,457** 1 ,620** -,006

Tarafdar

insec.

,200** ,521** ,522** ,760** ,428** ,491** ,620** 1 ,066

Tarafdar

uncer.

-,049 -,029 -,058 ,214** -,044 -,043 -,006 ,066 1

Pearson’s correlation.**Correlation is significant, p< 0.01 (2-tailed); N = 499.

The Table 3 shows that Tarafdar’s and Salanova’s instrument has a signi-
ficant and high correlation between, whereas the correlations between them
and Cohen’s stress instrument are significant but low. Obviously, Salanova’s
7-point measure and 3-point measure has a high correlation between. In addi-
tion to tested instruments, the separate components of Tarafdar’s instrument
were tested. All the components except uncertainty correlate with Salanova’s
instrument well, and complexity has a high correlation with the whole Taraf-
dar instrument. The result may suggest that also components of Tarafdar
measure could be used in assessing technostress instead of 23-item measure.

Table 4 presents the model fit measures which are typical in CFA. The
thresholds for CFA are suggested in various sources (Hu et al. 1999). All
the tested stress instruments fulfill the model fit requirements of CFA. The
tested stress models were modified excluding Cohen -4 measure. Tarafdar
instrument was revised by removing the factors where a loading was under
0.7. In the final model the tested Tarafdar instrument included five items from
complexity, three items from invasion and three items from uncertainty. In
sum, the Tarafdar model was modified from the original 23 item measure to
11 item measure. The Salanova instrument was in the original setup except
the original 7-point Likert scale was revised to 3-point scale. The 3-point
scale worked better because the upper and lower classes were combined.
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Table 4. Model fit measures (CFA) of stress
instruments.

Tarafdar Salanova Cohen

CMIN/DF 2.528 2.672 .324
GFI .964 .950 .999
AGFI .943 .925 .997
TLI .971 .966 1.008
CFI .979 .974 1.000
RMSEA .055 .058 .000
PCLOSE .238 .093 .904

The tested instruments showed a good fit. The fit of the instruments
was assessed using seven fit indices: Cmin/df, Goodness-of-Fit Index (GFI),
Comparative Fit In-dex (CFI), Adjusted Goodness of Fit (AGFI), Tucker–
Lewis index (TLI), Root Mean Square Error of Approximation (RMSEA)
and PCLOSE value. Cmin/df ratios less than 3 are good, a CFI above 0.95
indicates great fit, and RMSEA should be below 0.08. TLI should be over
0.90, PCLOSE above 0.05, GFI above 0.95 and AGFI above 0.80. The thre-
shold of indices in the model fit are still under debate and it is difficult to
judge exactly when the model should be rejected. One common fact is that
RMSEA should be below 0.08 and values below 0.05 indicate good fit (Xia
and Yang, 2019).

Creators of technostress, technostress and work-related stress levels betw-
een respondent groups were statistically significant. Work related stress
levels were significantly higher on university teachers as compared to tea-
chers F(2,496) = 28,74, p < ,001. Technostress levels were significantly
higher on university teachers as compared to teachers and office workers
F(2,496) = 7,99, p < ,001. Creators of technostress were significantly
higher on university teachers as compared to teachers and office workers
F(2,496) = 20,66, p < ,001.

DISCUSSION

Cohen-4 stress measure was not adequate for technostress assessments, whe-
reas Salanova’s and Tarafdar’s modified technostress measures worked well.
The study showed that technostress can bemeasured by different instruments.
In the studied population the Salanova’s instrument worked better compared
to Tarafdar’s or Cohen’s instruments. The study showed that Salanova’s and
Tarafdar’s instruments had positive and significant correlation between, but
Cohen’s instrument correlated poorly. The finding is logical because both
Tarafdar’s and Salanova’s instruments are developed for assessing techno-
stress, whereas Cohen measure is for assessing perceived stress overall. Even
if Salanova’s and Tarafdar’s instruments measure different dimension of tech-
nostress, both of them are adequate for assessing perceived technostress.
However, the instruments seem to need revision for fulfilling the goodness
of fit requirements. In this study, the Tarafdar’s instrument required more
revision than Salanova’s instrument. Even if the Cohen’s instruments is valid
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as such and fits well for assessing perceived stress, it can be concluded that it
is an adequate measure for assessing technostress.

The technostress level of university teachers was significantly higher com-
pared to office workers or other teachers. The reason for that is that the
online working hours of university teachers were relatively high compared to
office workers and other teachers.

CONCLUSION

Covid-19 pandemic has had an impact on the use of online meetings tools.
Even if tools have been useful and the relevant part of office work, the use of
tools may affect technostress. The original technostress instruments consist of
numerous items and survey questionnaires are rather long. The study showed
that also the components of Tarafdar’s instrument correlated well between
the whole measure and Salanova’s instrument. It can be stated that instead
of using the whole instrument with 23 items, a component with 5 items can
report technostress reliable. However, it can be concluded that technostress
instruments should be researched more, and different item settings should be
tested with various analyses such as CFA.
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