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The Quality of Digital Experience Scale (QDES) and the Immersion in Digital Life
Scale (IDLS) were developed to measure positive and negative experiences of
digital technology use and the extent to which different facets of life were digital.
Critically, the QDES and ILDS were developed to be independent of digital device
or platform, thus providing a more holistic account of digital technology use than
previous measures. The objective of the current studies was to validate the QDES
and IDLS in German, French, Czech, Polish and Spanish. Across the studies, data
from a total of 4,447 participants were analyzed. Confirmatory Factor Analyses
confirmed a three-factor model for the QDES consisting of Wellbeing, Social
Connectedness and Time and Efficiency. The IDLS was also confirmed as having
a single factor structure. Reliability and validity analysis indicated that the QDES
and IDLS showed good reliability and validity in all countries. The present study
confirms that the QDES and IDLS offer reliable measurements of individuals’
interactions with technology in the digital era. By extending the validation of
these measures beyond English, to German, Polish, Czech, French and Spanish,
we expand researchers and policy makers abilities to establish the positive and
negative impacts of digital practices on individuals and societies.
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1 Introduction

One of the key issues facing society today is how we understand
and manage the impact of digital technology (DT) on health and
wellbeing (1, 2). One difficulty academics face when trying to
establish precisely how DT impacts health and wellbeing is how
we measure the myriad of ways in which people use DT in their
day-to-day lives (3). DT is no longer confined to our workplaces; it
is embedded into the fabric of our homes, social lives, education,
physical health, and leisure (4, 5). DT is also no longer tethered to a
particular physical location; the rapid adoption of smartphones,
watches and cars means that, for many people, wherever they are
and whatever they are doing, there is the potential for DT to feature.
Establishing the impact of a factor which is present to a greater or
lesser degree in almost all aspects of life requires a measurement
tool which not only examines the extent to which DT is used, but
also the experience of its use.

To date, existing measures of DT have limited the extent to
which multiple, often overlapping forms of DT are used and
embedded into everyday life (6). This is because they have
focused on measuring the use of specific technologies (7-9), such
as platforms or apps (10). As a result, these measures are only able
to capture the impact of one specific form of DT use, typically in
one specific area of life (e.g. work or home) (11-13) rather than
multiple forms in multiple environments. Critically, because these
measures are device or platform specific, they often become rapidly
outdated because the speed at which new digital innovations are
created greatly outweighs the capacity of researchers to develop
validated measures.

Current measures of DT use also have a tendency to focus on
problematic or addictive forms of behavior, rather than everyday
user experience which is comparably non-problematic (9). As a
result, the data collected often highlights the negative experiences of
specific populations rather than the impact of digital experience as a
whole. They also often rely on estimates of the duration of use (14),
rather than exploring the broader experience of use, thus giving
limited insight into the impact of DT on broader
psychological function.

To overcome these issues, Witowska et al. (6) recently
developed and validated two new measures of DT use and
experience: the Immersion in Digital Life Scale (IDLS) and the
Quality of Digital Experience Scale (QDES). The IDLS is a 5-item
scale which measures the extent to which different elements of life
are completed digitally (e.g. communications, free time, social life).
Immersion in digital life refers to the extent to which individuals
engage in the online world. Immersion is a characteristic of an
individuals’ behaviour that may depend on personality trait (e.g.
75), differing needs, goals, and beliefs (73) and age-independent
levels of digital literacy and digital fluidity (74). The scale captures
subjective judgements of the extent to which different activities of
everyday life are carried out digitally and does not focus on the
frequency or duration of DT use, e.g. minutes or hours of use or
another objective indicator.

The QDES is a 26-item tool which measures the quality of day-
to-day DT use through three subscales: Wellbeing, Social
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Connectedness and Time and Efficiency. Quality of digital
experiences is understood as individuals’ perceptions and overall
experience of their DT usage and its positive impact on core aspects
of life. The Wellbeing subscale refers to the degree to which digital
technology contributes to mental health, positive mood, relaxation,
and overall enjoyment of life. This construct captures the beneficial
influence of digital technologies on psychological functioning. The
Social Connectedness subscale describes the extent to which digital
technology strengthens and supports social ties, promoting a sense
of belonging, inclusion, and community. This construct reflects the
positive role of digital technologies in enhancing social
relationships. The Time and Efficiency subscale measures the
degree to which digital technology improves efficiency and
supports the completion of daily tasks. This construct highlights
the positive impact of digital technologies on the speed, flexibility,
convenience, and effectiveness of everyday activities (6).

Critically, the IDLS and QDES overcome the issues associated
with previous measures of DT use because they are 1) device and
situation independent, enabling the broad impact of multiple forms
of ever developing DT to be measured, 2) explore digital experiences
neutrally and are not specific to pathological users, and 3) do not
rely solely on retrospective estimates of usage time, instead focusing
on the quality of experience and extent of immersion.

Witowska et al. (6) developed the items for IDLS and QDES
from thematic analysis of data from semi-structured interviews
exploring day-to-day DT use (study 1). These interviews were
conducted with 300 people from the UK, Spain, Germany,
Czechia, Poland and Switzerland. The suitability of these items
was then assessed using confirmatory factor analysis (CFA), as well
as measures of convergent and divergent validity (study 2). The
factors and their validity were then reconfirmed in a further study
conducted on a sample representative of the UK in terms of age and
gender. These studies all showed that the IDLS and QDES have a
reliable factor structure and good internal and external validity.

However, the IDLS and QDES have so far only been validated in
one cultural context just like many other measures of non-
problematic DT use. For example, instruments assessing social
media engagement have been validated for use in Germany (e.g.
the Social Media Activity Questionnaire by 57), Spain (e.g. the
Spanish Facebook Battery by 58) and Poland (see the Social Media
Escapism Scale in 59). By contrast, psychometrically robust scales
measuring any non-problematic forms of digital engagement seem
to be extremely scarce in Czechia and Switzerland, where studies
investigating everyday DT use almost always rely on methods of DT
use assessment that have not been psychometrically tested (e.g. 60—
63). Currently, cross-culturally valid measures of DT use are
available for the assessment of problematic digital engagement
(e.g. see 64-66), yet measures focusing on ordinary forms of DT
use and experience that are suitable for use in different countries
are lacking.

The current paper presents five studies which validate the IDLS
and QDES in five further populations and languages (German,
French, Spanish, Polish and Czech). Each study involved a cross-
sectional online survey that assessed Immersion in Digital Life
(IDL) and Quality of Digital Experience (QDE) using translated
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versions of the IDLS and QDES, and measured problematic internet
use, emotional wellbeing, satisfaction with life and impulsivity in
members of the general population of Germany, French-speaking
Switzerland, Spain, Poland or Czechia. CFAs were performed for all
five language versions of the IDLS and QDES, followed by an
assessment of their reliability and convergent and discriminant
validity. While emotional wellbeing and satisfaction with life were
assessed by means of the same instruments in all five studies,
problematic internet use and impulsivity were measured using
different scales across studies due to the absence of a single
validated measure in all five languages.

In line with Witowska et al. (6), we decided to assess the above-
mentioned four variables (emotional wellbeing, satisfaction with
life, problematic internet use and impulsivity) to explore their
associations with IDL and QDE. The variables hold importance
in cyberpsychology research (68) and were also assessed in the
original validation study of the QDES and IDLS (6). Emotional
well-being is understood as positive feelings about current mental
state and satisfaction with life is defined as a global perception of life
and refers to a cognitive judgement of one’s relation. These
constructs were included in the current study as they are
indicators of general wellbeing and are therefore likely to be
associated with digital wellbeing as well as positive digital
experiences assessed by the QDES. Problematic internet use is
one of the most frequently measured constructs in quantitative
studies of digital technology use that is understood as an excessive
and uncontrolled usage causing psychological issues or a type of
addiction (67). Despite focusing on “abnormal” use of DT rather
than everyday use, it was considered to be sufficiently closely related
to the constructs measured by the IDLS and QDES. We also decided

TABLE 1 Sample details for the 5 studies reported.

10.3389/fpsyt.2025.1645260

to measure impulsivity as it was expected to be a factor correlated
with general immersion in digital life (6).

In line with the findings of Witowska et al. (6), it was
hypothesized that IDL would correlate positively with global QDE
and QDE Wellbeing, Social Connectedness and Time and efficiency.
Furthermore, global QDE was expected to show positive
associations with each of its three subdimensions. In addition,
positive relationships of IDL and QDE with problematic internet
use were anticipated.

Considering the correlations of IDL and QDE with indicators of
both positive and negative wellbeing reported in Witowska et al. (6)
and the absence of a correlation with some wellbeing variables, it
was assumed that the relationships of IDL and QDE with emotional
wellbeing, satisfaction with life and impulsivity might be similar but
not identical to those reported in Witowska et al’s (6) study.

2 Study 1: validation of the IDLS and
QDES in German

2.1 Materials and methods

2.1.1 Participants

A sample of 1226 individuals representative in terms of age and
gender of the population of Germany participated in the study. 397
participants were excluded for incorrectly answering one or more of
three attention check questions included in the questionnaire. The
analyses presented are based on a final sample of 829 participants
after data exclusions. See Table 1 for sample details.

Variables 1 German 2 French 3 Spanish 4 Polish 5 Czech
Initial sample 1226 878 1224 1208 1216
Participants removed for failing attention checks 397 231 429 0 248

Final sample 829 647 795 1208 968

Mean age (SD) 47.59 (13.14) 45.29 (14.96) 46.43 (12.77) 4228 (12.94) 4523 (13.33)
Gender

Male 414 307 381 604 445

Female 412 337 412 603 520

Other gender identity or no gender indicated 3 3 2 1 3

Highest level of education

Below degree level 453 159 213 566 321
Technical qualifications 415 175 237 229 147
University degree 346 239 345 413 500
Professional degree or equivalent 0 61 0 0 0

Other 8 10 0 0 0

Prefer not to say 0 3 0 0 0
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2.1.2 Procedure

Ethical approval was obtained from Liverpool John Moores
University Research Ethics Committee (Approval reference
number: 23/PSY/061). Data collection followed the principles of
the Declaration of Helsinki and was initiated on 16™ October 2023
and completed on 27™ October 2023. Recruitment of participants
was undertaken by the recruitment platform Qualtrics Panels,
which distributed an online questionnaire containing the
measures described below to eligible volunteers who had
previously indicated a willingness to participate in research.
Participants were rewarded for their participation. All participants
gave informed electronic consent. Mean study completion time was
14.26 minutes.

2.1.2.1 Translation of the IDLS and QDES

The IDLS and QDES (6) were translated to German using the
translation method outlined by Beaton et al. (15). More specifically,
the translation involved the following six steps: (1) The generation
of forward translations (i.e. from English to German) by two
bilingual/professional translators who worked independently, (2)
The collaborative production of one optimized forward translation
of each measure after thorough discussion and review of the
aforementioned translations by the translators and the German
research team and resolution of any discrepancies between
translations, (3) Back translations (from German to English) of
the optimized forward translations by two additional independent
bilingual/professional translators, (4) Review and comparison of the
original English measures with all produced translations among the
research team and agreement on prefinal versions of the IDLS and
QDES that showed semantic and idiomatic equivalence with the
original English instruments, (5) Collection of feedback on the
prefinal versions from three laypeople whose first language was
German. The lay panel was instructed to read all items of the
measures, identify any items perceived as unclear as well as specific
aspects of unclear items in addition to reasons for any lack of clarity.
(6) Review and comparison of feedback, adjustment of the prefinal
versions of the measures in line with lay feedback and production of
the final German translations of the IDLS and the QDES. These are
provided in the Supplementary Material.

2.1.3 Measures
2.1.3.1 Demographic details

Participants indicated their gender, age and highest level of
education. Gender was measured using a multiple-choice question
(“what gender do you identify with?”), which presented participants

» o«

with the five response options “male”,

» o«

female”, “divers” (German
word meaning “any other gender identity than male or female”),

“other (please describe)” and “prefer not to say”.

2.1.3.2 Immersion in digital life

The 5-item Immersion in Digital Life Scale (IDLS) (6) measured
immersion in digital life i.e. the extent to which DTs were used in
different life domains. The instrument required participants to state
how “digital” their social relationships (item 1), communication
with family (item 2), free time activities (item 3), communication
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with friends (item 4), and time management (item 5) were. A visual
analogue scale with the two anchors “not at all digital” (left anchor),
which corresponded to a score of 0, and “completely digital” (right
anchor) associated with a score of 100 was displayed below each
item. Participants were instructed to respond to each item by
dragging a slider to the desired point on the scale. The
questionnaire was scored by calculating the mean of all individual
item scores, with higher values suggesting greater immersion in
digital life.

2.1.3.3 Quality of digital experience

The 26-item Quality of Digital Experience Scale (QDES) (6)
assessed overall lived experience of DT usage and its impact on core
aspects of life. The measure is composed of the three subscales
Wellbeing (5 items), Social Connectedness (12 items), and Time
and Efficiency (9 items). Each item of the questionnaire is phrased
as a statement and participants were required to indicate their level
of agreement with each by selecting a response from a 5-point Likert
scale with the response options 1 (strongly disagree), 2 (disagree), 3
(neither agree or disagree), 4 (agree) and 5 (strongly agree). The final
scores were obtained by calculating the mean of all individual item
scores and the average values for each subscale. Greater scores were
an indication of a more positive experience of digital engagement.

2.1.3.4 Problematic internet use

The 14-item Compulsive Internet Use Scale (CIUS) (16)
measured problematic internet use. Participants indicated how
frequently they displayed signs of compulsive internet use on a
Likert-scale ranging from 0 (never) to 4 (very frequently). A total
score was obtained by computing sums of individual item scores,
with higher scores indicating greater compulsive internet use.

2.1.3.5 Emotional wellbeing

The German version of the WHO-5 Wellbeing Index (WHO-5)
(17) was employed as a measure of global emotional wellbeing. The
5-item questionnaire contains statements tapping the perceived
amount of time over the past two weeks during which
respondents experienced positive mood, relaxation, vitality, good
rest and interest in their daily life. Responses were provided on a 6-
point Likert scale ranging from 5 (all the time) to 0 (at no time). The
sum of all item scores constituted the total score, with higher
numbers implying better emotional wellbeing.

2.1.3.6 Satisfaction with life

The Satisfaction with Life Scale (SWLS) (18) assessed how
content participants felt with their lives. The measure prompted
respondents to indicate their level of agreement with five statements
on a 7-point Likert scale ranging from 7 (strongly agree) to 1
(strongly disagree). Item scores were summed so that higher total
scores indicated greater satisfaction with life.

2.1.3.7 Impulsivity
The 30-item Barratt Impulsiveness Scale 11 (BIS-11) (19) served
as a measure of trait impulsivity. The instrument required
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participants to rate how often they thought or behaved in certain
ways by selecting a response from a 4-point Likert scale ranging
from 1 (rarely/never) to 4 (almost always/always). The measure was
composed of the subscales Non-planning, Motor and Attentional
impulsiveness. Item scores were summed to obtain a total score so
that higher scores indicated greater impulsivity. Subscale scores are
not reported in our study.

2.1.4 Analytic strategy

All analyses were performed using IBM SPSS AMOS 28 and
IBM SPSS 28.

To confirm the structures of the IDLS and QDES reported by
Witowska et al. (6), we conducted CFAs (maximum likelihood) of
a one-factor model for the IDLS and a three-factor model for the
QDES. In accordance with widely used statistical guidelines, we
report the following fit indices for each model: the model chi-
square ()2), degrees of freedom (df), CMIN/DF, RMSEA, GFI, CFI
and SRMR (20). While building the models we aimed to consider
acceptable cut-off points of all the indicators. We prioritized the
CFI and SRMR because the RMSEA index is not particularly
suitable for models with less than 25 degrees of freedom (21) and
the large sample size renders chi-squared liable to type 1 errors
(22). Moreover, x2/df is difficult to interpret because of
oversensitivity to sample size (23, 24) and GFI is also affected by
sample size (25).

The following criteria for the model fit indicators were used:
CMIN/DF <5; RMSEA <.08, GFI> 0.90; CFI >.90 and SRMR <.08
(26-28) although we focus on the CFI and SRMR. We also aimed
for item loadings >.40 and close to .70.

Internal consistency of both measures was assessed with
Cronbach’s alpha (o), where the threshold of acceptability was
.70 (29). The split-half method with even-odd items comparison
was additionally conducted. The correlation coefficient (between
forms) (r), Spearman-Brown formula (p) and Guttmann split-half
coefficient (G) were calculated. The higher the value, the better the
reliability with an accepted value of at least .70.

Convergent and discriminant validity of the measures were
tested by assessing intercorrelations between IDL and QDE as well
as correlations of each construct with problematic internet use,
emotional wellbeing, satisfaction with life and impulsivity, in
accordance with the first validation study of the IDLS and
QDES (6).

2.2 Results

Descriptive statistics (M and SD) as well as reliability estimates
(o) for all constructs measured are reported in Table 2.

2.2.11DLS

The CFA showed that the 2 for the model was significant
(x2 = 25.39; df = 5; p <.001). This model shows acceptable
indicators of goodness of fit for CMIN/DF and RMSEA (CMIN/
DF = 5.07; RMSEA = .07; GFI = .99; CFI = .99; SRMR = .03).
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TABLE 2 Descriptive statistics and reliability for all variables from the
German validation.

Variables

Germany

IDL 48.74 22.17 .78
QDE 337 0.70 92
QDE Wellbeing 333 0.80 .75
QDE Social Connectedness 3.13 0.88 .89
QDE Time and Efficiency 371 0.68 .82
Problematic internet use 20.00 11.73 93
Emotional wellbeing 10.86 5.86 .90
Satisfaction with life 21.77 7.01 .90
Impulsivity 62.47 10.78 .83

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality
of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience
(Social Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Time and
Efficiency).

Although covariances were added in an attempt to improve model
fit, there was no improvement.

Table 3 shows correlational analyses assessing convergent and
discriminant validity. As expected, IDL correlated positively with QDE,
QDE Wellbeing, Social connectedness and Time and efficiency. The
positive correlation between IDL and problematic internet suggests
convergent validity. IDL also correlated positively with impulsivity and
satisfaction with life, and negatively with emotional wellbeing.

2.2.2 QDES

The CFA showed that the %2 for the model was significant
(x2 = 1061.64; df = 296; p <.001). This model did not show
acceptable indicators of goodness of fit for GFI (CMIN/DF = 3.59;
RMSEA = .06; GFI = .76; CFI = .95; SRMR = .05). To improve the
model fit, we added covariances step by step starting with the highest
and checking goodness of fit after every step. The first covariance was
added (CMIN/DF = 3.59; RMSEA = .06; GFI = .76; CFI = .95;
SRMR = .05). No other covariances could improve the fit indices.
While GFI still did not meet the required standard, the rest of the
indicators met the requirements for goodness of fit. No items were
removed and one residual stayed in the final model. Figure 1.2 in the
Supplementary Material presents the final model.

Internal consistency and split-half reliability of the full QDES
(o0 =.92;1r=91; p =.95 G = .95) as well as the Wellbeing (o = .75;
r=.73; p = .84; G = .82), Social Connectedness (ot =.89; r = .88;
p =.94; G = .93) and Time and Efficiency (o0 =.82; r = .81; p = .89;
G = .88) subscales were acceptable.

The correlational analysis in Table 3 shows that QDE correlated
positively with QDE Wellbeing, Social connectedness and Time and
efficiency. QDE also correlated positively with problematic internet
use, suggesting convergent validity. QDE also correlated positively
with satisfaction with life and impulsivity. No correlation was
observed between emotional wellbeing and QDE.
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TABLE 3 Intercorrelations between IDL, QDE and subdimensions of QDE for the German validation.

Germany IDL (@]p]2 QDE Wellbeing QDE Social QDE Time and
Connectedness Efficiency

IDL —

QDE 55%% -

QDE Wellbeing 53%* 87 -

QDE Social 59%* 93¢ 76%* -

Connectedness

QDE Time and Efficiency 26%% 794 62%* 53%* -

Problematic internet use 52%% 34%% 32%* A1 .08*

Emotional wellbeing - 11 -.04 -.03 -.06 -.01

Satisfaction with life 09%* .08% .07 .09% .04

Impulsivity 424 15%% 18%* 23 -.07*

Correlations of IDL, QDE and subdimensions of QDE with relevant measures.
*p <.05; **p <.01.

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience (Social

Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Time and Efficiency).

3 Study 2: validation of the IDLS and
QDES in French

3.1 Materials and methods

3.1.1 Participants

A sample of 878 individuals representative in terms of age and
gender of the population of Switzerland participated in the study. 231
participants were excluded for incorrectly answering one or more of
three attention check questions included in the questionnaire. The
analyses presented are based on a final sample of 647 participants after
data exclusions. See Table 1 for sample details.

3.1.2 Procedure

Data collection was initiated on 16th October 2023 and
completed on 31st October 2023. Mean study completion time
was 22.06 minutes. The procedure was identical to that of Study 1.

Translation of the IDLS and QDES

The IDLS and QDES were translated to French following the
same method and procedure as outlined for Study 1. For step 5,
feedback on the prefinal versions of the questionnaires was collected
from nine laypeople whose first language was French. The final
copies of the IDLS and QDES used in this study are provided in the
Supplementary Material.

3.1.3 Measures

Demographic details, IDL, QDE, emotional wellbeing and
satisfaction with life were measured using French versions of the
demographic questionnaire, the IDLS, the QDES, the WHO-5 (30)
and the SWLS (31), respectively. Please see the section “Measures”
of study 1 for a description of these instruments.

Frontiers in Psychiatry

3.1.3.1 Demographic details
Gender was measured using a multiple-choice question as in

» o«

study 1 and six response options (“male”, “female”, “non-binary”,

» o«

“transgender”, “other (please describe)” and “prefer not to say”).

3.1.3.2 Problematic internet use

Problematic internet use was assessed by the French 9-item
Problematic Internet Use Questionnaire 9 (PIUQ-9) (32).
Participants indicated the frequency with which they experienced
signs of problematic engagement with the internet using a 5-point
Likert scale ranging from 1 (never) to 5 (always/almost always), with
greater numbers signifying an increased risk of problematic internet
use. The sum of all individual item scores constituted the total score.

3.1.3.3 Impulsivity

Trait impulsivity was measured using a validated French 22-
item version (33) of the BIS-11 (34). Participants rated how often
they thought or behaved in certain ways by selecting a response
from a 4-point Likert scale ranging 1 (rarely/never) to 4 (almost
always/always). Item scores were summed to obtain a total score
for impulsivity.

3.1.4 Analytic strategy
As in Study 1.

3.2 Results

Descriptive statistics (M and SD) as well as reliability estimates
(or) for all constructs measured are reported in Table 4.
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TABLE 4 Descriptive statistics and reliability for all variables from the
French validation.

Switzerland

Variables

IDL 49.35 21.54 .88
QDE 3.23 0.73 96
QDE Wellbeing 3.14 0.84 .87
QDE Social Connectedness 2.94 0.88 95
QDE Time and Efficiency 3.66 0.78 94
Problematic internet use 21.48 7.02 .88
Emotional wellbeing 15.37 4.63 .87
Satisfaction with life 22.82 6.86 .89
Impulsivity 49.36 6.91 .70

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality
of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience
(Social Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Time and
Efficiency).

3.211IDLS

The CFA showed that the y2 for the model was significant
(x2 = 42.17; df = 5; p <.001). This model did not show acceptable
indicators of goodness of fit for CMIN/DF and RMSEA (CMIN/
DF = 843; RMSEA = .11; GFI = .97; CFI = .98; SRMR = .03). To
improve the model fit, one covariance was added (CMIN/DF = 3.47;
RMSEA = .06; GFI = .99; CFI = .99; SRMR = .02). After adding the
covariance, items 3 and 5 had loadings >.40 and <.70. As the loadings
approached .70 (item 3 = .66 and item 5 = .69) no items were removed
and one residual stayed in the final model (CMIN/DF = 3.47; RMSEA =
.06; GFI = .99; CFI = .99; SRMR = .02). Figure 2.1 in the Supplementary
Material presents the final model. Internal consistency (ot = .88) as well
as split-half reliability of the IDLS (r =.74; p =85 G = .83)
were acceptable.

10.3389/fpsyt.2025.1645260

Table 5 shows correlational analyses performed to assess
convergent and discriminant validity. As expected, IDL correlated
positively with QDE, QDE Wellbeing, Social connectedness and
Time and efficiency. In addition, the anticipated positive correlation
of IDL with problematic internet use was confirmed, suggesting
adequate convergent validity of the IDLS. There was no association
between IDL and satisfaction with life or emotional wellbeing. IDL
correlated positively with impulsivity.

3.2.2 QDES

The CFA showed that the 2 for the model was significant
(x2 = 1107.17; df = 296; p <.001). This model did not show
acceptable indicators of goodness of fit for GFI (CMIN/
DF = 3.74; RMSEA = .07; GFI = .88; CFI = .94; SRMR = .05). To
improve the model fit, we added covariances step by step starting
with the highest and checking goodness of fit after every step. The
first covariance was added (CMIN/DF = 3.63; RMSEA = .06;
GFI = .88; CFI = .94; SRMR = .05). To improve GFI, a second
covariance was added (CMIN/DF = 3.54; RMSEA = .06; GFI = .89;
CFI = .94; SRMR = .05). To improve the model, a third covariance
was added (CMIN/DF = 3.45; RMSEA = .06; GFI = .89; CFI = .94;
SRMR = .05). After adding the third covariance, one item had
loading >.40 and <.70. (item 18 = .67). GFI still did not meet the
required standard, but the rest of the indicators met the
requirements for goodness of fit, especially prioritized indicator:
CFI and SRMR. No items were removed and three residuals stayed
in the final model. Figure 2.2 in the Supplementary Material
presents the final model. Internal consistency as well as split-half
reliability of the full QDES (o = .96; r = .94; p = .97; G = .97) as well
as the Wellbeing (o0 = .87; r = .80; p = .89; G = .84), Social
Connectedness (o = .95; r =.92; p = .96; G = .96) and Time and
Efficiency (o0 = 94; r = .88; p = .94; G = .92) subscales
were acceptable.

The correlational analysis in Table 5 shows that QDE correlated
with QDE Wellbeing, Social connectedness and Time and

TABLE 5 Intercorrelations between IDL, QDE and subdimensions of QDE for the French validation.

Switzerland QDE Wellbeing QDE Social QDE Time and
Connectedness Efficiency

IDL -

QDE 644 -

QDE Wellbeing 59%% .86%* -

QDE Social 64% 92%* 76%* -

Connectedness

QDE Time and Efficiency 407 79 56%* 52%% -

Problematic internet use A48** 38 36%% A1 20%*

Emotional wellbeing -.00 .16* 4% 15%% A2

Satisfaction with life .06 227 16%* 21 197

Impulsivity 08* 05 05 10* -03

Correlations of IDL, QDE and subdimensions of QDE with relevant measures.
*p <.05; **p <.01.

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience (Social

Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Time and Efficiency).
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efficiency. The positive correlation between QDE and problematic
internet use suggested convergent validity. QDE correlated
positively with emotional wellbeing and satisfaction with life but
there was no correlation with impulsivity.

4 Study 3: validation of the IDLS and
QDES in Spanish

4.1 Materials and methods

4.1.1 Participants

A sample of 1224 individuals representative in terms of age and
gender of the population of Spain participated in the study. 429
participants were excluded for incorrectly answering one or more of
three attention check questions included in the questionnaire. The
analyses presented are based on a final sample of 795 participants
after data exclusions. See Table 1 for sample details.

4.1.2 Procedure

Data collection was initiated on 17th October 2023 and
completed on 20th October 2023. Mean study completion time
was 15.29 minutes. The remaining procedure was identical to that
of study 1.

4.1.2.1 Translation of the IDLS and QDES

The IDLS and QDES were translated to Spanish following the
same method and procedure as outlined for study 1. For step 5,
feedback on the prefinal versions of the questionnaires was collected
from two laypeople whose first language was Spanish. The final
copies of the IDLS and QDES used in this study are provided in the
Supplementary Material.

4.1.3 Measures

Demographic details, IDL, QDE, emotional wellbeing and
satisfaction with life were measured using Spanish versions of the
demographic questionnaire, the IDLS, the QDES, the WHO-5 (35)
and the SWLS (36), respectively. The Spanish SWLS was based on a
5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree) but was otherwise identical to the SWLS described in study 1.
Please see the section “Measures” of study 1 for a description of the
mentioned instruments used in this study.

4.1.3.1 Demographic details
Gender was measured using a multiple-choice question as in
study 1 and six response options (“male”, “female”, “non-binary”,

» o«

“transgender”, “other (please describe)” and “prefer not to say”).

4.1.3.2 Problematic internet use

The 15-item Generalized Problematic Internet Use Scale-2
(GPIUS-2) (37) was used to assess problematic internet use. This
measure is composed of five subscales (Preference for online social
interaction, Mood regulation, Negative outcomes, Cognitive
preoccupation, and Compulsive internet use). Respondents
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indicated their level of agreement with 15 statements by rating
them on a 6-point Likert-scale ranging from 1 (strongly disagree) to
6 (strongly agree). A total score was calculated by computing means
of individual item scores, with higher scores indicating greater
problematic internet use. Subscale scores are not reported in
this study.

4.1.3.3 Impulsivity

The 20-item UPPS-P Impulsive Behaviour Scale (UPPS-P) (38)
was used to measure trait impulsivity. The measure is composed of
five subscales (Lack of premeditation, Lack of perseverance,
Sensation seeking, Negative urgency and Positive urgency).
Participants indicated their agreement with 20 statements by
selecting a response from a 4-point Likert scale ranging from 1
(strongly agree) to 4 (strongly disagree). The total score was
computed by calculating the mean of individual item scores.

4.1.4 Analytic strategy
As in Study 1.

4.2 Results

Descriptive statistics (M and SD) as well as reliability estimates
(o) for all constructs measured are reported in Table 6.

4.2.11DLS

The CFA showed that the x2 for the model was significant
(%2 = 60.99; df = 5; p <.001). This model did not show acceptable
indicators of goodness of fit (CMIN/DF = 12.20; RMSEA = .12;
GFI = .97; CFI = .97; SRMR = .03). To improve the model fit, one
theoretically viable error covariance was added between items 3 and
5 (CMIN/DF = 2.68; RMSEA = .05; GFI = 1.00; CFI = 1.00;
SRMR = .01). After adding this covariance, factor loading for

TABLE 6 Descriptive statistics and reliability for all variables from the
Spanish validation.

Variables

IDL 45.15 20.00 .85
QDE 3.40 0.69 .96
QDE Wellbeing 3.24 0.83 .90
QDE Social Connectedness 321 0.81 95
QDE Time and Efficiency 3.74 0.74 94
Problematic internet use 3.60 0.95 93
Emotional wellbeing 14.81 4.52 .88
Satisfaction with life 16.54 4.56 .89
Impulsivity 215 0.38 83

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality
of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience
(Social Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Time and
Efficiency).
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item 3 dropped from .67 to .60, and factor loading for item 2
increased from .68 to .69; all other factor loadings were above .70
and the highest was item 4 (which increased from .80 to .83).
Figure 3.1 in the Supplementary Material presents the final model.
Internal consistency (0. = .85) as well as split-half reliability of the
IDLS (r =.79; p =.89; G = .86) were acceptable.

Table 7 shows the results of the correlational analyses
performed to assess convergent and discriminant validity. As
expected, IDL correlated positively with QDE, QDE Wellbeing,
Social connectedness and Time and efficiency. The positive
correlation between IDL and problematic internet use suggests
convergent validity. IDL also correlated positively with
impulsivity. However, there was no association between IDL and
emotional wellbeing and satisfaction with life.

4.2.2 QDES

The CFA showed that the 2 for the model was significant
(%2 = 1179.00; df = 296; p <.001). This model showed an acceptable
fit, with the exception of GFI (CMIN/DF = 3.98; RMSEA = .06;
GFI = .89; CFI = .95; SRMR = .05). To improve the model fit, two
theoretically viable error covariances were added step by step in the
first factor (Social connectedness) starting with the highest
modification index and checking goodness of fit after every step.
The first error covariance was added between items 6 and 11
(CMIN/DF = 3.85; RMSEA = .06; GFI = .90; CFI = .95; SRMR =
.05). To improve GFI, a second covariance was added between items
12 and 15 (CMIN/DF = 3.72; RMSEA = .06; GFI = .90; CFI = .95;
SRMR = .05). All factor loadings were between .71 and .86.
Figure 3.2 in the Supplementary Material presents the final
model. Internal consistency as well as split-half reliability of the
full QDES (0. = .96; r =.92; p = .96; G = .96) as well as the Wellbeing
(00=.90;r =.82; p =.91; G = .88), Social Connectedness (ot =.95;r =
.89; p =.94; G = .94) and Time and Efficiency (o0 = .94; r =.87; p =
.93; G = .92) subscales were acceptable.

10.3389/fpsyt.2025.1645260

The correlational analysis in Table 7 shows that QDE correlated
positively with QDE Wellbeing, Social connectedness and Time and
Efficiency. The anticipated positive correlation between QDE and
problematic internet use suggests convergent validity. QDE
correlated positively with emotional wellbeing and satisfaction
with life but there was no relationship between QDE
and impulsivity.

5 Study 4: validation of the IDLS and
QDES in Polish

5.1 Materials and methods

5.1.1 Participants

A sample of 1208 individuals representative in terms of age,
gender, education and place of residence of the population of
Poland participated in the study. Participants who incorrectly
answered any of the attention check questions included in the
study were excluded prior to data transfer by the survey company
PBS who collected the data. As a result it is not possible to provide
information on the number of excluded participants in Poland. See
Table 1 for sample details.

5.1.2 Procedure

Data collection was initiated on 19th September 2023 and
completed on 4th October 2023. Mean study completion time
was 19.93 minutes. Recruitment of participants was undertaken
by the recruitment platform PBS. The remaining procedure was
identical to that of study 1.

5.1.2.1 Translation of the IDLS and QDES
The IDLS and QDES were translated to Polish following the
same method and procedure as outlined for study 1. For step 5,

TABLE 7 Intercorrelations between IDL, QDE and subdimensions of QDE for the Spanish validation.

Spain IDL QDE QDE Wellbeing QDE Social QDE Time and
Connectedness Efficiency

IDL -

QDE 594 -

QDE Wellbeing 53%¢ 90%* -

QDE Social 550 .88** T2%* -

Connectedness

QDE Time and Efficiency A46%% .83%% 61%% 58 -

Problematic internet use A46** A7 A45%% A48+ 30%*

Emotional wellbeing .00 13 .08* 13 14

Satisfaction with life .03 100 .04 2% -10%*

Impusivity A3 .09* 10%* 2% .01

Correlations of IDL, QDE and subdimensions of QDE with relevant measures.
*p <.05; **p <.01.

IDL, Immersion in Digital Life, QDE, Quality of Digital Experience, QDE Wellbeing, Quality of Digital Experience (Wellbeing), QDE Social Connectedness, Quality of Digital Experience (Social

Connectedness), QDE Time and Efficiency, Quality of Digital Experience (Time and Efficiency).
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feedback on the prefinal versions of the questionnaires was collected
from six laypeople whose first language was Polish. The final copies
of the IDLS and QDES used in this study are provided in the
Supplementary Material.

5.1.3 Measures

Demographic details, IDL, QDE, emotional wellbeing,
satisfaction with life, problematic internet use and impulsivity
were measured using Polish versions of the demographic
questionnaire, the IDLS, the QDES, the WHO-5 (39), the SWLS
(40), the GPIUS-2 (41) and the BIS-11 (42) respectively. Please see
the section “Measures” of study 1 for a description of the
demographic questionnaire, the IDLS, the QDES, the WHO-5,
SWLS and the BIS-11 and section “Measures” of study 3 for a
description of the GPIUS-2.

5.1.3.1 Demographic details

Gender was measured using a multiple-choice question as in
study 1 and four response options (“male”, “female”, “non-binary”
and “other”).

5.1.4 Analytic strategy
The analytic strategy was identical to that used in study 1.

5.2 Results

Descriptive statistics (M and SD) as well as reliability estimates
(ar) for all constructs measured are reported in Table 8.

5.2.1IDLS

The CFA showed that the 2 for the model was significant
(%2 = 30.99; df = 5; p <.001). This model did not show acceptable
indicators of goodness of fit (CMIN/DF = 13.65; RMSEA = .10;

TABLE 8 Descriptive statistics and reliability for all variables from the
Polish validation.

Variables Poland
SD

IDL 51.74 19.98 .86
QDE 3.45 0.70 96
QDE Wellbeing 3.47 0.80 90
QDE Social Connectedness 3.15 0.86 96
QDE Time and Efficiency 3.82 0.71 .93
Problematic internet use 313 1.13 92
Emotional wellbeing 13.27 5.15 91
Satisfaction with life 19.84 6.29 .90
Impulsivity 61.41 9.71 81

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality
of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience
(Social Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Time and
Efficiency).
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GFI = .98; CFI = .98; SRMR = .03). One theoretically supported
error covariance was then added between items 3 and 5, resulting in
an excellent fit (CMIN/DF = 3.00; RMSEA = .04; GFI = 1.00;
CFI = 1.00; SRMR = .01). Factor loadings in the final model were all
>.70 or approached this figure in one case (item 3 = .69). Figure 4.1
in the Supplementary Material presents the final model. Internal
consistency (o = .86) as well as split-half reliability of the IDLS (r =
.73; p =.84; G = .82) were acceptable.

Table 9 shows the results of the correlational analyses
performed to assess convergent and discriminant validity. As
expected, IDL correlated positively with QDE, QDE Wellbeing,
Social connectedness and Time and efficiency. The positive
correlation between IDL and problematic internet use suggests
convergent validity. IDL correlated positively with impulsivity;
however, it was not associated with emotional wellbeing or
satisfaction with life.

5.2.2 QDES

The CFA showed that the ¥2 for the model was significant
(x2 = 1765.91; df = 290; p <.001). The initial model showed
suboptimal fit (CMIN/DF = 7.33; RMSEA = .07; GFI = .87;
CFI = .93; SRMR = .05). To improve the model, six theoretically
justified error covariances were added step by step, starting with the
highest modification indices. After each addition, the model fit
improved incrementally. The final model showed an acceptable to
good fit (CMIN/DF = 6.09; RMSEA = .07; GFI = .89; CFI = .95;
SRMR = .05). All standardized factor loadings in the final model
were >.70. Although the CMIN/DF exceeded the commonly
recommended threshold of 5, this may be due to the large sample
size, as this statistic is known to be overly sensitive in such cases and
can lead to the false rejection of an otherwise acceptable model (23,
24). Figure 4.2 in the Supplementary Material presents the final
model. Internal consistency as well as split-half reliability of the full
QDES (o = .96; r = .96; p = .98; G = .98) as well as the Wellbeing
(o0 =.90; r = .82; p = .90; G = .87), Social Connectedness (ot = .96;
r=.94; p =.97; G = .97) and Time and Efficiency (o = .93; r = .89;
p =.94; G = .93) subscales were acceptable.

The correlational analysis in Table 9 shows that IDL correlated
positively with QDE Wellbeing, Social connectedness and Time and
efficiency. The positive correlation between QDE and problematic
internet use suggests convergent validity of the QDES. QDE
correlated positively with emotional wellbeing but was not
associated with impulsivity or satisfaction with life.

6 Study 5: validation of the IDLS and
QDES in Czech

6.1 Materials and methods

6.1.1 Participants

A sample of 1216 participants representative in terms of age and
gender of the population of Czechia participated in the study. 248
participants were excluded for incorrectly answering one or more of
three attention check questions included in the questionnaire. The
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TABLE 9 Intercorrelations between IDL, QDE and subdimensions of QDE for the Polish validation.

Poland QDE Wellbeing QDE Social QDE Time and
Connectedness Efficiency

IDL —

QDE .55% -

QDE Wellbeing 50%* 88** -

QDE Social 52%% 93¢ TTH* -

Connectedness

QDE Time and Efficiency 410 814 64%* 574 -

Problematic internet use 37 367 39%* 38 A7

Emotional wellbeing -.00 .09 .05 09%% .10

Satisfaction with life -.01 .04 -.02 .04 07

Impulsivity 10+ -.03 .04 .03 -14%%

Correlations of IDL, QDE and subdimensions of QDE with relevant measures.

*p <.05; **p <01

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality of Digital Experience (Wellbeing), QDE Social Connectedness, Quality of Digital Experience (Social
Connectedness), QDE Time and Efficiency, Quality of Digital Experience (Time and Efficiency).

analyses presented are based on a final sample of 968 participants ~ 6.1.3.2 Problematic internet use
after data exclusions. See Table 1 for sample details. The 20-item Internet Addiction Test (46) was used to assess
problematic internet use. This measure required participants to
6.1.2 Procedure indicate how frequently they displayed signs of problematic internet
Data collection was initiated on 16th October 2023 and  useona 6-point Likert-scale ranging from 1 (never) to 6 (always). A
completed on 27th October 2023. Mean study completion time  total score was obtained by computing means of individual item
was 19.25 minutes. The remaining procedure was identical to that ~ scores, with higher scores indicating greater problematic

of study 1. internet use.
6.1.2.1 Translation of the IDLS and QDES 6.1.4 Analytic strategy
The IDLS and QDES were translated to Czech following the As in Study 1.

same method and procedure as outlined for study 1. For step 5,

feedback on the prefinal versions of the questionnaires was collected

from five laypeople whose first language was Czech. The final copies

of the IDLS and QDES used in this study are provided in the  1apLE 10 Descriptive statistics and reliability for all variables from the
Supplementary Material. Czech validation.

6.1.3 Measures Variables Czechia
Demographic details, IDL, QDE, emotional wellbeing,

satisfaction with life and impulsivity were measured using Czech

IDL 52.08 21.86 89
versions of the demographic questionnaire, the IDLS, the QDES, the
WHO-5 (43), the SWLS (44) and the UPPS-P (45). The UPPS-p  CF 342 065 94
used in this study was composed of four subscales (Lack of QDE Wellbeing 339 078 82
premeditation, Lack of perseverance, Sensation seeking and QDE Social Connectedness 326 078 0
Urgency) rather than five as in the Spanish version (38). Please

QDE Time and Efficiency 371 0.73 .89

see the section “Measures” of study 1 for a description of the
demographic questionnaire, the IDLS, the QDES, the WHO-5 and Problematic internet use 3.36 1.37 97
the SWLS. Please see section “Measures” of study 3 for a description

Emotional wellbeing 18.34 4.27 .66
of the UPPS-P.

Satisfaction with life 20.98 6.03 .89
6.1.3.1 Demographic details Impulsivity 227 0.42 84

Gender was measured using a mlﬂtiple-choice question as in IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality
of Digital Experience (Wellbeing); QDE Social Connectedness; Quality of Digital Experience
(Social Connectedness); QDE Time and Efficiency; Quality of Digital Experience (Time and
“transgender”, “other (please describe)” and “prefer not to say”). Efficiency).

» o«

study 1 and six response options (“male”, “female”, “non-binary”,
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6.2 Results

Descriptive statistics (M and SD) as well as reliability estimates
(o) for all constructs measured are reported in Table 10.

6.2.1 IDLS

The CFA showed that the 2 for the model was significant
(%2 = 28.86; df = 5; p <.001). Fit indices suggested an adequate fit to
the data (CMIN/DF = 5.77; RMSEA = .07; GFI = .99; CFI = .99;
SRMR = .02), and no modifications were necessary. All
standardized factor loadings exceeded .70. Figure 5.1 in the
Supplementary Material presents the final model. Internal
consistency (oo = .89) as well as split-half reliability of the IDLS
(r =.79; p =.88; G = .84) were acceptable.

Table 11 shows the results of the correlational analyses
performed to assess convergent and discriminant validity. IDL
correlated positively with QDE, QDE Wellbeing, Social
connectedness and Time and efficiency. The positive correlation
between IDL and problematic internet use suggests convergent
validity. IDL also correlated positively with impulsivity,
satisfaction with life and emotional wellbeing.

6.2.2 QDES

The CFA showed that the 2 for the model was significant
(%2 = 1137.65; df = 201; p <.001). The initial model, including all
original items, exhibited poor fit (CMIN/DF = 9.01; RMSEA = .09;
GFI = .81; CFI = .84; SRMR = .08). As the addition of theoretically
meaningful error covariances did not sufficiently improve model fit,
four items with relatively low standardized factor loadings (.60-.66)
were sequentially removed.

The decision to remove items 19, 1, 26, and 5 was further
supported by the results of an Exploratory Factor Analysis (EFA)

10.3389/fpsyt.2025.1645260

with Promax rotation (see Table 1 in the Supplementary Material
for an overview of the EFA results), which indicated that these items
either loaded most strongly onto unintended factors or exhibited
cross-loadings. Specifically, item 19 loaded on the Wellbeing factor
(.63) instead of the presumed Time and efficiency factor (.23). Item
1 exhibited weak and similarly distributed loadings across all three
factors (.25-.39), with the highest loading on the Wellbeing factor
rather than the expected Social Connectedness factor. Item 26
showed similarly weak loadings on both the presumed Time and
Efficiency factor (.41) and the Wellbeing factor (.29). Item 5 loaded
on the Wellbeing factor (.64) as expected, nevertheless, this item
showed only .60 loading in the final CFA model and its inclusion
negatively affected model fit.

After item removal, the model showed improved but still
suboptimal fit (CMIN/DF = 7.59; RMSEA = .08; GFI = .87;
CFI = .89; SRMR = .05). Finally, five theoretically justified error
covariances were added to the model, yielding acceptable fit indices
(CMIN/DF = 5.66; RMSEA = .07; GFI = .90; CFI = .93; SRMR = .05).
All standardized factor loadings in the final model were either above
.70 or close to this threshold. Figure 5.2 in the Supplementary
Material presents the final model. Internal consistency as well as
split-half reliability of the full QDES (o = .94; r =.89; p =.94; G = .94)
as well as the Wellbeing (o0 = .82; r = .64; p = .78; G = .78), Social
Connectedness (o0 = .93; r = .85, p = .92, G = .91) and Time and
Efficiency (o = .89; r =.83; p = .91; G = .89) subscales were acceptable.

The correlational analysis in Table 11 shows that IDL correlated

positively with QDE Wellbeing, Social connectedness and Time and
efficiency. The positive correlation between QDE and problematic
internet use suggests convergent validity of the QDES. QDE
correlated positively with emotional wellbeing and satisfaction
with life. However, there was no relationship between QDE
and impulsivity.

TABLE 11 Intercorrelations between IDL, QDE and subdimensions of QDE for the Czech validation.

Czechia QDE Wellbeing QDE Social QDE Time and
Connectedness Efficiency

IDL -

QDE 68+ -

QDE Wellbeing 59%¢ 824 -

QDE Social 674 92%* 69%* -

Connectedness

QDE Time and Efficiency A42%% 75%% 52%% A45%% -

Problematic internet use 65%% 420 34 54+% 07%*

Emotional wellbeing 36%* 297 31 28 15%%

Satisfaction with life 25%% 237 13%* 23 18%%

Impulsivity 51 320 26" A4 .00

Correlations of IDL, QDE and subdimensions of QDE with relevant measures.
*p <.05; **p <.01.

IDL, Immersion in Digital Life; QDE, Quality of Digital Experience; QDE Wellbeing, Quality of Digital Experience (Wellbeing); QDE Social Connectedness, Quality of Digital Experience (Social

Connectedness); QDE Time and Efficiency, Quality of Digital Experience (Timeand Efficiency).
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7 Discussion

The current study aimed to validate the Immersion in Digital
Life Scale (IDLS) and the Quality of Digital Experience Scale
(QDES) in five further languages: German, French, Spanish,
Polish and Czech. To our knowledge, the IDLS and QDES are the
only self-report measures of non-problematic DT use and
experience that have been validated across six European
countries. The instruments will for the first time provide
psychological researchers with psychometrically robust tools to
investigate indicators of digital wellbeing (i.e. the extent of DT
use and experience of DT-related benefits in the areas of wellbeing,
social connectedness and time and efficiency) across countries. This
is significant as digital wellbeing research is particularly
underdeveloped outside of the UK and US (69) and the
applicability of DT-related studies conducted in anglophone
nations to other European cultures is likely to be limited (70).

The availability of the IDLS and QDES in six different languages
may enable researchers to uncover how prevalent positive digital
experiences are in different cultural contexts (across and within
countries) so that inequalities in digital wellbeing in Europe can be
addressed more effectively and internationally. The application of
the measures may also help shift the focus from the prevention or
reduction of problematic digital engagement, still dominant across
Europe, to the investigation of satisfying digital experiences and a
more positive, normalising view of digital engagement.
Furthermore, the instruments may provide an effective means for
scholars and mental health professionals to assess the effectiveness
of interventions aimed at improving digital wellbeing.

7.1 Scale summary

In all five of the studies presented, confirmatory factor analyses
were performed for the IDLS and QDES, followed by an assessment
of their reliability and convergent and discriminant validity. This
analysis showed that the IDLS had a single factor structure, good
psychometric properties, good reliability and associations with
other measures in all five languages. The results therefore suggest
that the 5-item scale is a valid and reliable measure of general digital
immersion for use with French, German, Spanish, Polish and Czech
speaking samples.

For the QDES, the German, French, Spanish and Polish
language versions held the same factor structure as the original
version validated for use in English (6). That is, three factors of
Wellbeing (5 items), Social Connectedness (12 items) and Time and
Efficiency (9 items). The German, French, Spanish and Polish
language versions of the IDLS and QDES all had good
psychometric properties, and the scales demonstrated excellent
reliability and associations with other psychological constructs.
For the Czech translation, the four items (19, 1, 26, and 5) with
low psychometric fit were removed from the QDES to achieve good
psychometric fit. Following this modification, the three-factor
structure remained, consisting of Wellbeing (4 items), Social
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Connectedness (11 items) and Time and Efficiency (7 items). This
version of the QDES demonstrated excellent reliability and
associations with other psychological constructs. These results
further confirm the ability of the IDLS and the QDES to
effectively measure immersion and quality of digital experiences
across multiple facets of life, independently of device or platform.
The poorer psychometric performance of four items of the
Czech QDES may stem from translation challenges or cultural
differences in how item content is perceived (71). Prior studies have
shown that greater linguistic distance from English, the language of
the original instrument, is associated with a higher number of non-
equivalent items, particularly in Eastern European contexts (72).
While a rigorous translation procedure was followed, the structural
differences between English and Czech, as well as sociocultural
context, may have contributed to subtle shifts in item meaning.
Nevertheless, the overall structure of the QDES was preserved,
supporting its robustness as a tool for assessing digital experiences
across cultural and linguistic contexts. Moreover, the QDES and
IDLS are not intended to be used as diagnostic tools and hence do
not require any separate norms. However, removal of four items in
the Czech version results in a difficulty to directly compare total
scores from the Czech measure to the other country’s total scores
without rescaling the raw scores into a common range (e.g., 0-1 or
1-100) by using simple linear transformation, or standardize scores
using z-scores or t-scores. Researchers who intend to use the Czech
QDES for cross cultural research should therefore ensure that these
rescaling techniques are used prior to making comparisons.

7.2 Relationships to other measures

The positive associations between the IDLS and QDES observed
across all countries replicate the relationships observed in the
original questionnaire developed in the UK (6). Greater positive
experience of DT is therefore associated with greater use of DT. In
all countries, IDLS was positively associated with impulsivity,
replicating Witowska et al.’s (6) findings with a UK sample. In a
world in which DT is easily accessible, we speculate that this
association may reflect a tendency for more impulsive individuals
to preferentially use DT over non-digital tools because of their ever
presence and the rapidity with which they can provide access to
entertainment and communication.

The relationship between IDLS and QDES and measures of
emotional wellbeing and satisfaction with life showed some
variation across the five studies. Except in Germany, greater
digital social connectedness (QDES Social connectedness) was
associated with greater emotional wellbeing. Overall, quality of
digital experience was also positively related to satisfaction with
life in all samples except the Polish sample. In most countries,
greater experiences of time saving and efficiency as a result of DT
were also associated with better emotional wellbeing, suggesting
that labor and time saving resulting from DT has positive benefits.
Together, these findings confirm previous observations that DT use
may enhance social relationships (47, 48) and improve wellbeing
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(49, 50) and suggest that having a positive experience of using DT
may contribute to an overall sense of satisfaction with life.

Although our findings show that positive experiences of DT are
broadly related to positive wellbeing, there were some cross-cultural
differences in the relationships observed. Differential relationships
between QDES and measures of emotional wellbeing and
satisfaction with life may reflect cross-cultural differences in the
design and use of digital medias in different territories (51), differing
levels of digital literacy (52), differing social norms related to leisure
and work (52, 53) and critically differing experiences of gratification
from DT use (54).

These cross-cultural differences highlight the importance of
developing and validating specific tools for specific populations
when assessing the experience and impact of DT on health and
wellbeing. Furthermore, they demonstrate that caution should be
taken when applying evidence of the impact of DT use on health
and wellbeing from one culture to other cultures. Future research
should therefore prioritize understanding how and why culture
affects our experiences of DT use and its subsequent impacts on
health and wellbeing.

8 Limitations and future research

Whilst the current findings demonstrate relationships between
DT immersion and experience and outcomes such as satisfaction
with life and emotional wellbeing, the cross-sectional nature of
these studies does not enable causal direction to be assessed. It
therefore remains unclear whether, for example, the positive
associations between quality of digital experience and satisfaction
with life reflect positive DT experiences improving overall life
satisfaction, or whether having an overall positive life experience
predisposes individuals to positive digital experiences. Future
research should therefore seek to understand how DT may act as
a mediator or moderator to health and wellbeing across cultures.
Moreover, the test-retest procedure has not been conducted, hence
we cannot assume the stability of the measured constructs over
time. Although the procedure followed to translate the IDLS and
QDES was rigorous, the translated measures were evaluated by
varying numbers of laypeople (native speakers of the target
languages) in studies 1 to 5, which may affect the face validity of
our questionnaires. In addition, due to the use of self-report instead
of objective measures in our study, we recommend conducting
experimental studies with behavioural measures to re-test the
validity of the QDES and IDLS.

As in Witowska et al. (6), the current studies included samples
which were representative of their country’s population in terms of
age and gender, suggesting that the tools developed are valid for
general population use. However, at present, validations of the IDLS
and QDES are limited to European samples. To enable the scales to
be employed in the full global context it is essential that they are
culturally adapted and validated for use in the broad range of
languages used in Southeast Asia, Africa, the Middle East and South
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America. Recent evidence from Southeast Asian contexts suggests
that digital media are domesticated differently across societies and
that it is important to avoid stereotyping users as digital natives
(55). Furthermore, research conducted on teachers suggests that
wellbeing practices such as mindfulness and gratitude require
culturally sensitive adaptation even within broadly East Asian
settings (56). Collectively this highlights the urgent needs to how
the constructs of digital immersion and the quality of digital
experience interact with local professional cultures, wellbeing
initiatives, and institutional norms in countries such as Thailand,
the Philippines, Vietnam, Indonesia, Malaysia, and Singapore and
further afield. Doing so will enable the consideration of regional
factors such as high mobile-only internet usage, inconsistent
connectivity, collectivist cultural norms, and differences in the
widespread use of platforms like Facebook, LINE, WhatsApp, and
institution-specific learning systems, which could influence how
items are interpreted and how scores are distributed. Such work will
enable the development of culturally tailored and relevant policies
to aid digital wellbeing across the world.

Furthermore, the tools have not been validated for use with
specific populations who may experience particular barriers to DT
use, or harms and benefits from its use (e.g. individuals with
physical or intellectual difficulties). In addition, the questionnaires
have only been validated in adult populations and we did not
consider age, gender or other socioeconomic variables as potential
moderators. We believe that the above-mentioned factors can act as
moderators that may lead to differential outcomes across
populations, potentially altering the strength or direction of
observed effects. Future research should therefore seek to measure
immersion in and experience of DTs in marginalized populations.

9 Conclusion

The current studies validated the IDLS and QDES in five further
languages: German, French, Spanish, Polish and Czech. These
validated tools enable measurement of our immersion in digital
life and the quality of our digital experiences independent of devices
or platforms, enabling assessment of the broad ways in which we
use and experience DT. Furthermore, by being device and platform
independent, these measures are able to withstand the rapidity with
which DT devices, platforms and uses develop over time. The
measures allow us also to assess DT use as a whole as well as the
often-overlooked positive consequences of DT in everyday life.
Understanding and measuring the positive impact of DT is
crucial for the promotion of digital wellbeing and to develop and
evaluate effective interventions aimed at increasing fulfilling digital
experiences or reducing negative ones.

Furthermore, the instruments may provide an effective means
for scholars and mental health professionals to assess the
effectiveness of interventions aimed at improving digital
wellbeing. Specifically, the IDLS and QDES can be used by
individuals to assist them in self-evaluating their own quality of
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digital experiences by identifying the areas of life where digital
technology is bringing them benefit and the areas where it is not.
This information may assist individuals in adjusting their digital
practices to achieve better outcomes. The IDLS and QDES will also
enable policy makers and regulators to monitor the experiences of
evolving digital technologies at a population level, therefore
enabling the identification of trends over time. This type of large-
scale longitudinal surveillance is critical to developing evidence-
based policies aimed to regulate digital technology in the future.
Finally, although the IDLS and QDES were not developed for
clinical purposes, future research should explore their utility as a
screening measure to identify individuals at risk of developing
conditions associated with excessive digital technology use.
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