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Background: The increasing integration of smartphones into daily life raises
concerns about potential mental health impacts associated with excessive
usage. This study aimed to assess trends in smartphone usage and examine its
association with mental health issues as well as to assess sociodemographic risk
factors for problematic smartphone usage in the Austrian population over two
periods, 2022 and 2024.

Methods: Two cross-sectionalonline surveyswere conducted withrepresentative
samples of the Austrian general population (N = 3,057). Sociodemographic data,
smartphone usage patterns, and mental health indicators, including clinically
relevant depression, anxiety, insomnia, alcohol abuse, and high stress, were
collected. Problematic smartphone use was defined as usage of at least 3 h per
day. Chi-squared tests and multivariable logistic regression models were applied
to analyze associations.

Results: Smartphone usage increased significantly from 2022 to 2024, with a
higher prevalence of problematic usage observed in 2024. Higher smartphone
use was associated with increased odds of mental health issues, particularly for
those spending at least 3 h daily on their phones. Women, younger participants,
and Vienna residents showed a higher likelihood of problematic smartphone
use.

Conclusion: The marked increase in smartphone usage between 2022 and
2024, along with its association with mental health issues, highlights the need
for public health interventions targeting digital well-being. Specific groups,
notably younger individuals, women, and urban residents, may require targeted
strategies to mitigate excessive smartphone usage.
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1 Introduction

In recent years, the integration of smartphones into everyday life
has redefined personal communication, access to information,
professional interactions, entertainment and even the mental
landscape of modern societies (1). The COVID-19 pandemic
drastically altered daily routines and accelerated digital adoption and
also intensified the reliance on smartphones for socialization, work,
and coping with isolation (2, 3). During the pandemic, mental health
challenges surged worldwide, and Austria was among the first
countries providing mental health data from the first weeks of the
pandemic. Studies from this period (April 2020) document a
substantial increase in anxiety, depression, insomnia and stress across
the population (4), which remained at an elevated level even 6 months
after the first lockdown ended (5). Symptoms of depression even
further increased during the third year of the pandemic when only
minimal containment efforts were in place (spring 2022) (6).
Smartphones have been discussed as serving as both a mitigating tool
and a potential exacerbator of these issues (1, 7). It remains uncertain
whether smartphone usage has declined since the end of the
pandemic. On the one hand, it could be hypothesized that
pandemic-era habits, particularly in digital communication and
entertainment, may have persisted. On the other hand, it could
be suggested that usage patterns may have shifted back. However,
conclusive evidence on these trends is lacking.

Extensive research has established links between high smartphone
use and negative mental health outcomes. Various studies suggest that
screen time, especially excessive use of social media and other digital
communications, can exacerbate feelings of anxiety, depression, and
stress (8-10). Several factors are discussed to underly this associations.
These include unhealthy comparisons that negatively impact self-
esteem, social media burnout from constant engagement, and
decreased real-life social interactions. Additionally, users may struggle
with emotional regulation due to excessive preoccupation with social
media, while preexisting anxiety may drive them to social media use
as a coping strategy (9). In addition to these emotional effects, studies
consistently find that high smartphone use negatively impacts sleep
quality (9, 11, 12). As the blue light emitted by smartphones affects the
circadian rhythm, individuals who use smartphones late at night are
more likely to experience sleep disturbances, insomnia, and fatigue
(11). Smartphone usage has also been connected to behaviors
associated with substance abuse, such as increased alcohol
consumption (13). The wunderlying mechanisms, including
smartphone use as a coping mechanism to manage feelings and
enhance well-being, mirror behaviors found in substance use
disorders (14). While the association is complex, studies suggest that
individuals who frequently use smartphones as a means of emotion
regulation are at higher risk of developing maladaptive coping
behaviors (15).

The extent of smartphone use is influenced by various
sociodemographic factors, such as age, gender, location, and migration
background. These factors influence how individuals use and respond
to digital technologies in their daily lives.

As summarized in a meta-analysis by Sohn et al. (16), the majority
of studies report that women are more susceptible to problematic
smartphone use then men. For women, higher smartphone use has
been associated with increased social media engagement (3), which
may heighten vulnerability to issues like body image concerns,
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cyberbullying, and social comparison, all of which can impact mental
health (17-19).

Younger people, especially adolescents and young adults, are also
disproportionately affected (20). The developmental period of
adolescence involves heightened social sensitivity to both positive and
negative social stimuli (21). Smartphone use potentially amplifies peer
problems and exposure to cyberbullying or unfavorable social
comparisons (22), which likely contributes to the observed association
of social media use and exacerbated mental health issues like anxiety
and depressive symptoms in adolescents (23).

Individuals with a migration background may develop a unique
relationship with their smartphones. For some migrant groups,
smartphones provide a crucial link to maintain connections with
family and friends who stayed in their countries of origin (24).
However, migrant populations often face challenges related to
integration, discrimination, and social isolation (25), which may
increase the risk of problematic smartphone use as a coping
mechanism (26).

Education and income levels can also influence patterns of
smartphone use and its impact on mental health. While some research
suggests that individuals with lower socioeconomic status may
be more prone to problematic smartphone use (27), other studies
observed positive associations of family income (28) and higher
economic status (29) with problematic smartphone usage.

Employment status might also impact smartphone use, although
research has been inconclusive (30, 31). In general, unemployment
might contribute to feelings of low self-esteem (32), potentially leading
to problematic smartphone use as a distraction or coping mechanism.
In contrast, employed individuals who frequently use smartphones for
work-related purposes, such as answering emails outside of work
hours, may experience increased stress and reduced work-life balance.
This “always-on” culture can exacerbate fatigue, insomnia and anxiety,
further linking smartphone use with mental health concerns (33).

Geographic factors, such as urbanization, also play a role in
smartphone usage and its psychological effects. Previous studies
suggest that urban dwellers tend to spend more time on their
smartphones than their rural counterparts (34, 35).

The role of partnership status on smartphone use and mental
health is complex. While those who are single may be more likely to
use smartphones for social interaction and dating, smartphone usage
might not be necessarily related to the actual availability of a partner.
Individuals in a low-quality relationship might also use social media
to reduce unpleasant feelings such as boredom or loneliness (36).

To deepen the understanding of the intricate links between
smartphone use and mental health, it is essential to consider how
different sociodemographic factors contribute to problematic
smartphone usage.

This study seeks to address the gaps in understanding whether
smartphone use patterns have shifted in Austria’s post pandemic
population and to assess the relationship between smartphone use and
mental health in Austria by analyzing survey data from representative
population samples collected cross-sectionally in April 2022 and
October 2024. Further, the study investigates sociodemographic
factors, such as age, gender, migration background, income, and
geographic location, to identify specific groups at risk for problematic
smartphone use. As several sociodemographic factors are not
independent of each other (e.g., higher income in persons with higher
education level or higher proportion of migrants in Vienna compared
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to other Austrian federal states), the aim of our study to investigate the
independent contribution of each sociodemographic variable in
predicting the prevalence of problematic smartphone usage by
adjusting for the other sociodemographic variables.

The following research questions were addressed:

1 Has smartphone usage changed in the Austrian general
population from 2022 to 2024?

2 What is the relationship between smartphone usage and mental
health outcomes, such as clinically relevant depression, anxiety,
sleep disturbance, alcohol abuse and high stress?

3 Which population groups in Austria are at higher risk for
problematic smartphone use?

2 Methods
2.1 Design and participants

Two independent cross-sectional online surveys were conducted
on a representative sample of the Austrian general population
according to age, gender, region, and educational level. The first survey
took place between April 19 and 26, 2022 and the second survey took
place between October 10 and 28, 2024. Sociodemographic
characteristics of the study sample are summarized in Table 1.

This study was conducted following the Declaration of Helsinki
and approved by the Ethics Committee of the University for
Continuing Education Krems, Austria (Protocol Code: EK GZ
26/2018-2021) and the Ethics Committee of the Sigmund Freud
University Vienna (Protocol Code: PD92HEDOC81GDC91138;
pre-registration on Clinical Trials.gov: NCT06621537). All participants
gave electronic informed consent to participate and complete
the questionnaires.

2.2 Measures

2.2.1 Sociodemographic variables

Sociodemographic information was gathered using eight key
variables. Participants reported their gender (female, male, diverse),
age (in years), region (federal state), highest educational level (no
formal education; secondary school; apprenticeship; vocational
secondary school; higher secondary school; university), monthly net
household income (<€1,000; €1,001-€2000; €2001-€3,000; €3,001-
€4,000; >€4,000), employment status (employed; unemployed;
retired), migration background (whether the participant or both
parents were born outside the country), and relationship status (single;
in a partnership). For the statistical analyses, gender-diverse
individuals were excluded (n = 5) due to the low number. Also, the
categories “no formal education” and “secondary school” were
combined due to a low number of participants reporting no formal
schooling (n = 12).

2.2.2 Smartphone usage

Participants were asked about their hours per day spent on their
smartphone: <1, 1-2, 3-4, 5-6, 7-8, >8.

In line with previous research, problematic smartphone usage was
operationalized as usage of at least 3h per day [e.g., (37-39)]. This

Frontiers in Public Health

10.3389/fpubh.2025.1535074

TABLE 1 Study sample characteristics (n = 3,057)

Variable N %

Gender

Male 1537 50.3
Female 1515 49.6
Diverse 5 0.2

Age

14-24 292 9.6

25-34 539 17.6
35-44 543 17.8
45-54 549 18.0
55-64 605 19.8
>65 529 17.3
Region

Vienna 649 21.2
Upper Austria 493 16.1
Lower Austria 582 19.0
Carinthia 178 5.8

Styria 448 14.7
Tyrol 255 83

Salzburg 197 6.4

Burgenland 120 39

Vorarlberg 135 4.4
Education

No formal education 12 0.4
Secondary school 412 13.5
Apprenticeship 1130 37.0
Vocational secondary 548 17.9
school

High School 534 17.5
University 421 13.8
Migration Background

Yes 410 13.4
No 2647 86.6
Work situation

In employment 1876 61.4
Unemployed 414 13.5
Retired 767 25.1
Net household income

< €1000; 310 10.1
€ 1000,- to € 2000,- 764 25.0
€2001,- to € 3000,- 801 26.2
€3001,- to € 4000,- 530 17.3
> €4000 652 21.3
Partnership status

Single 981 32.1

(Continued)
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TABLE 1 (Continued)

Variable N %
Living in partnership 2076 67.9
Year

2022 1032 33.8
2024 2025 66.2

Note: Migration background was defined as whether both parents
were born abroad (second-generation immigrants) or participants
themselves were born abroad (first-generation immigrants).

pragmatic cut-off has been used in large-scale population studies to
indicate a threshold beyond typical daily use. However, it should be noted
that this approach does not differentiate between types of smartphone use
(e.g., work-related vs. recreational) or assess behavioral dependency.
Future studies should consider the use of validated instruments such as
the Smartphone Addiction Scale (SAS) or Mobile Phone Problem Use
Scale to better capture the multidimensional nature of problematic
smartphone use, including aspects of compulsive behavior, tolerance,
withdrawal, and interference with daily functioning.

2.2.3 Depressive symptoms (PHQ-9)

Symptoms of depression over the past 2 weeks were assessed
with the German version of the Patient Health Questionnaire
(PHQ-9) (37). The PHQ-9 comprises nine items that are self-
rated on a four-point Likert-type scale from 0 (not at all) to 3
(nearly every day) with total scores ranging from 0 to 27. A
cut-off point of at least 10 point was used in participants aged at
least 18 years to categorize clinically relevant depression, whereas
a cut-off of >11 was applied for participants aged between 14 and
17. In this sample the internal consistency (Cronbach’s alpha) was
a = 0.89.

2.2.4 Anxiety symptoms (GAD-7)

Symptoms of anxiety over the past 2 weeks were assessed with
the German version of the Generalized Anxiety Disorder scale
(GAD-7) (38). The GAD-7 comprises seven items that are self-
rated on a four-point Likert-type scale from 0 (not at all) to 3
(nearly every day) with total scores ranging from 0 to 27. Cut-offs
for identifying clinically relevant anxiety were > 11 for
adolescents (14-17 years) and > 10 for adults. Cronbach’s alpha
was @ = 0.91 in the sample at hand.

2.2.5 Insomnia symptoms (ISI-7)

Sleep quality and symptoms of insomnia were assessed with the
Insomnia Severity Index (ISI-7) (39). The ISI-7 includes seven self-
rated items, each scored on a five-point scale from 0 to 4. The total
score can range from 0 to 28, with a score of 15 or higher indicating
clinically relevant insomnia. In this sample, the internal consistency
was a = 0.87.

2.2.6 Symptoms of alcohol abuse (CAGE)

Alcohol abuse symptoms were evaluated with the German version
of the CAGE (40) questionnaire. This tool includes four yes/no
questions that inquire about potential signs of alcohol dependency,
including efforts to cut down, annoyance with others’ criticism,
feelings of guilt, and an eye-opener. The total score ranges from 0 to
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4, with scores of 2 or higher suggesting clinically relevant alcohol
abuse. In this sample Cronbach’s alpha was a = 0.66.

2.2.7 High stress (PSS-4)

Subjective stress levels over the past 4 weeks were assessed
using the German version of the short version of the Perceived
Stress Scale (PSS-4) (41). This self-report measure evaluates
perceived stress on a five-point Likert-type scale, ranging from 0
(never) to 4 (very often). The total score is calculated by summing
responses, with items 2 and 3 being reverse-coded, resulting in a
score range from 0 to 16. Higher scores reflect greater perceived
stress, with a score of 6 or above indicating high stress levels.
Cronbach’s alpha was a = 0.78.

2.3 Statistical analyses
Chi-squared tests were applied to

1) assess differences in smartphone usage between the two
survey periods.

2) examine differences in the prevalence of clinically relevant
depression, anxiety, insomnia, alcohol abuse and stress with
smartphone usage.

Multivariable logistic regressions were applied to

1) assess the association of smartphone usage with mental health
indicators while adjusting the data for gender, age and survey
period with the mental health indicators being the
dependent variables.

2) investigate the association of problematic smartphone usage
with sociodemographic characteristics including problematic
smartphone usage as dependent variable and gender, age,
migration background, region, education, income, employment
situation, and relationship status as predictors. The survey
period was also included in the model as differences were
observed in the proportion of individuals with problematic
smartphone usage between both survey periods. Correlations
between predictor variables were low (r < 0.75), indicating that
multicollinearity was not a confounding factor in the analysis.

p-values of less than 0.05 were considered statistically significant
(2-sided tests) before Bonferroni correction. To correct for multiple testing
within families of related hypothesis p-values were adjusted to p < 0.008
for Chi-squared tests assessing differences in prevalences of problematic
smartphone usage within age groups (0.05/6 tests). Similarly, for
associations between prevalence rates of clinically relevant mental health
symptoms and problematic smartphone usage a p-value of <0.008 was
applied (0.05/6 tests). For binary logistic regression analyses investigating
associations of smartphone usage with mental health indicators p-values
were adjusted to 0.004 (0.05/12 tests). For the analysis of the association of
problematic smartphone usage with sociodemographic characteristics, the
p-value was set to 0.002 (0.05/27 tests).

Adjusted odds ratios (aORs) and their 95% confidence intervals
(Cls) were estimated to assess the statistical uncertainty. All statistical
analyses were performed using SPSS version 26 (IBM Corp, Armonk,
NY, United States).
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3 Results

3.1 Association of smartphone usage with
survey period

Smartphone usage increased in October 2024 compared to April
2022 (p = 0.011; Table 2). While the proportion of those spending less
than 1 h/d on the smartphone decreased by 17.5%, the proportion of
those spending more than 8 h/d on the smartphone increased by
60.7%. A more detailed analysis by age group (Figure 1) revealed that
while the proportion of individuals exceeding the cut-off of 3 h/d
being indicative or problematic smartphone usage did not change in
the youngest age group (14 to 24 year olds), this proportion increased
in persons aged 25 to 34 years by 50.0% (p < 0.001).

3.2 Association of smartphone usage with
mental health indicators

Chi-squared tests revealed a higher prevalence of clinically
relevant depression, anxiety, insomnia, alcohol abuse and high stress
with increasing time spent on the smartphone (all p < 0.001; Table 3).
When adjusting for gender, age, and the survey period, spending at
least 3 h/d on the smartphone vs. <1 h/d on the smartphone increased
the odds for all investigated mental health outcomes (all p < 0.004;
Figure 2). Spending 1-2 h/d vs. <1 h/d on the smartphone did not
significantly increase the odds for clinically relevant mental health
symptoms (p > 0.004).

3.3 Association of problematic smartphone
usage with sociodemographic
characteristics

Multivariable logistic regression analyses (Table 4) revealed that
the likelihood of problematic smartphone usage (i.e., spending at least
3 h/d on the smartphone) was associated with gender, age, and region.

More specifically, women were more likely than men to show
problematic smartphone usage (aOR: 1.50, 95% CI: 1.27, 1.78).
Furthermore, a strong association with the age group was found, with
a strong decline in the aORs (aORs 0.032 to 0.37) with increasing age
vs. those between 14 and 24. No association with migration
background and education was observed. The analysis of potential
regional differences revealed that inhabitants from Tyrol had lower

TABLE 2 Smartphone usage in April 2022 and October 2024 (n = 3,052)

Smartphone Unit

Survey period

Usage 2022 2024
(N=1031) (N =2021)

< 1h/d % (n) 29.7 (306) 24.5 (495) 0.011
1-2h/d % (n) 35.8 (369) 35.7 (721)

3-4h/d % (n) 242 (71) 26.1 (528

5-6h/d % (n) 6.9 (71) 8.5(172)

7-8h/d % (n) 1.6 (16) 2.1 (42)

>8h/d % (n) 1.9 (20) 3.1(63)
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odds compared to those residing in the capital Vienna (aORs 0.54).
The income level and the employment situation were not associated
with the likelihood of problematic smartphone usage. Furthermore,
no association with the partnership status was found.

In addition to odds ratios, we calculated absolute risk differences
(ARD) to assess the practical significance of group differences.
Women had a 9-percentage-point higher prevalence of problematic
smartphone use compared to men. Compared to participants aged
between 14- and 25-years ARDs decreased by 18.8 percentage units in
participants aged between 25 and 34 years, by 34.7 percentage units in
participants aged between 35 and 44 years, by 49.1 percentage units in
participants aged between 45 and 54 years, by 57.3 percentage units in
participants aged between 55 and 64 years, and by 63.1 percentage
units in participants aged 65 years or older. Residents of Vienna
exhibited a 14.9-percentage-point higher prevalence than those
in Tyrol.

4 Discussion

This study investigated the relationship between smartphone
usage and mental health, focusing on the Austrian population across
two survey periods, April 2022, and October 2024. The findings reveal
that problematic smartphone usage (defined as usage of at least 3 h
daily) was more prevalent in October 2024 than in April 2022,
reflecting a concerning upward trend. Furthermore, significant
associations between increased smartphone use and a heightened
prevalence of mental health issues, including depression, anxiety,
insomnia, alcohol abuse, and high stress, were observed. Specifically,
spending at least 3 h daily on a smartphone was linked with a notably
higher likelihood of these problems. Additionally, sociodemographic
characteristics such as gender, age, and region were associated with
problematic smartphone use, with women, younger individuals, and
Vienna residents showing a higher tendency toward excessive usage.

While our findings demonstrate a significant increase in
smartphone usage from 2022 to 2024, the relationship between these
trends and mental health outcomes has been explored in a separate
study by our team (42). The current study, therefore, focuses
specifically on smartphone use patterns and their cross-sectional
associations with mental health indicators.

4.1 Change in smartphone usage in the
Austrian general population from 2022 to
2024

The observed increase in smartphone usage from April 2022 to
October 2024 might be influenced by multiple global and socio-
political factors. Since 2022, individuals worldwide have faced
compounded crises, including the COVID-19 pandemic, economic
inflation, and the escalation of international conflicts like the Ukraine
war and, more recently, escalation of violence in the Middle East.
These events might have intensified reliance on digital devices for
information, connection, and even emotional relief. Research suggests
that social media use can become a coping mechanism during times
of heightened stress (43, 44).

However, while these contextual stressors are plausible explanatory
factors for the observed trends, it should be noted that our study did not
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FIGURE 1
Proportion of participants spending >3 h/d on the smartphone by age category and survey period.

TABLE 3 Proportion of participants exceeding the cut-off scores for clinically relevant depression, anxiety, insomnia, alcohol abuse and high stress by
smartphone usage (n = 3,052)

Variable Unit Smartphone Usage
< 1h/d 1-2h/d 3-4h/d 5-6h/d 7-8h/d > 8h/d
(hn=801) (n=1090) (n=777) (n = 243) (n =58) (n =83)
Depression % (n) 12.5 (100) 19.0 (207) 30.8 (239) 42.8 (104) 51.7 (30) 57.8 (48) <0.001
Anxiety % (n) 6.7 (54) 12.0 (131) 19.2 (149) 30.0 (73) 362 (21) 47.0 (39) <0.001
Insomnia % (n) 8.9 (71) 12.8 (140) 16.5 (128) 21.4 (52) 31.0 (18) 32.5(27) <0.001
Alcohol Abuse | % (n) 12.1 (97) 18.4 (201) 25.2 (196) 26.3 (64) 37.9 (22) 32.5(27) <0.001
High Stress % (n) 37.3(299) 49.8 (543) 60.6 (471) 74.1 (180) 75.9 (44) 89.2 (74) <0.001

incorporate specific external variables (e.g., economic stress,
unemployment rates, or pandemic-related restrictions) into the statistical
analysis. As such, we cannot empirically assess the extent to which these
broader societal influences contributed to the increase in smartphone use.
Future studies should consider linking individual-level survey data with
time-sensitive macroeconomic or social indicators to more accurately
contextualize behavioral trends and identify interaction effects between
individual and contextual risk factors.

The relative stability of high usage rates among younger
individuals (14-24 years) contrasts with the sharp increases observed
among adults aged 35 to 44 years. This stability may be due to a ceiling
effect, as 78% of this younger age group already exhibited problematic
smartphone usage times in 2022, leaving less room for further
increases. In contrast, older adults, seem to adapt more recently to
digital reliance. The 35-44 age group, in particular, may be facing
heightened digital demands due to work expectations and family
responsibilities, which now often involve managing both professional
and household tasks digitally (45, 46).

Frontiers in Public Health

4.2 Smartphone usage and mental health

Our results align with existing research indicating a link
between excessive smartphone usage and mental health problems.
Previous studies have associated high smartphone use with
depression, anxiety, sleep disturbances, and stress, with underlying
mechanisms potentially including digital addiction, social
comparison, and reduced satisfaction with face-to-face interactions
(9, 47). The association with alcohol misuse, may reflect tendencies
toward unhealthy mechanisms to manage stressful situations in
individuals who excessively use smartphones. A recent meta-
analysis supports this notion, showing a positive association of
mobile phone addiction and negative coping styles, but no
association with positive coping styles (48).

It is important to note that the observed associations do not imply
causation. While excessive smartphone use was linked to higher odds
of depression, anxiety, insomnia, alcohol misuse, and stress, the cross-
sectional nature of the study does not allow us to determine the
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FIGURE 2

Adjusted odds ratios and their 95% confidence intervals for different smartphone usage time categories vs. <1 h smartphone usage per day.

direction of these relationships. Reverse causality is possible—
individuals experiencing mental health issues may engage in higher
smartphone use as a coping mechanism. Future longitudinal studies
are needed to establish causal pathways and disentangle
bidirectional influences.

The observed association between excessive smartphone use and
increased odds of mental health issues across multiple domains
underlines the pressing need for public health initiatives that address
digital well-being, particularly considering the substantial increase in
time spent daily on the smartphones noted between 2022 and 2024.

4.3 Socio-demographic correlates of
problematic smartphone use

The finding that women have a higher likelihood of problematic
smartphone usage is also in line with previous studies. Women may
be more susceptible to smartphone overuse due to social media
engagement (3, 16), which has been associated with increased mental
health risks (9).

Younger individuals were far more likely to engage in problematic
smartphone usage than older age groups. As “digital natives” they view
smartphones as an essential part of daily life, integrating them more
seamlessly into routines for socializing, entertainment, and even
education or work - unlike older generations who adopted the technology
later (49). As the developmental stage of adolescence is characterized by
social sensitivity and identity formation (21, 50), smartphone overuse may
exacerbate mental health vulnerabilities through increased exposure to
online comparison and cyberbullying risks (9, 51).

Participants residing in Vienna exhibited a higher likelihood of
excessive smartphone use compared to residents in Tyrol. This trend
may be attributed to several urban lifestyle factors characteristic of

Frontiers in Public Health

large cities such as higher levels of social isolation (52), which can
increase digital engagement as a substitute for in-person connections.
Furthermore, rural areas often have less developed digital
infrastructure, limiting access to high-speed internet and reducing
opportunities for continuous smartphone use (35). This disparity in
digital access may partially explain why smartphone dependency
appears more pronounced in urban centers like Vienna.

Interestingly, no significant associations were found between
problematic smartphone use and education or income levels. One
possible explanation is that other, unmeasured factors—such as
occupational demands, digital work integration, or lifestyle habits—
may confound this relationship. Future research should explore these
potential moderators in more detail to clarify the role of socioeconomic
factors in smartphone use patterns.

4.4 Limitations

This study has several limitations that should be considered. First,
the cross-sectional design of the two surveys limits the ability to
establish causal relationships. It remains unclear whether excessive
smartphone use contributes to mental health problems or whether
individuals experiencing psychological distress are more likely to
overuse their smartphones as a coping strategy. Longitudinal studies
are needed to clarify these directions of influence and to explore
potential mediating factors.

Additionally, the exclusion of gender-diverse individuals due to
their small representation in the sample limits the generalizability of
findings to all gender identities. Future research should include larger
samples of gender-diverse individuals to allow for a more
comprehensive analysis of gender-related differences in smartphone
use and mental health outcomes.
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TABLE 4 Results of the multivariable binary logistic regression analyses on the association of sociodemographic factors and survey period on the odds

for problematic smartphone usage

10.3389/fpubh.2025.1535074

Variable p-value aOR 95% ClI
Gender (female vs. male) ‘ <0.001 1.504 1.271 1.781
Age
25-34 years vs. <25 years <0.001 0.369 0.259 0.524
35-44 years vs. <25 years <0.001 0.193 0.136 0.276
45-54 years vs. <25 years <0.001 0.097 0.068 0.140
55-64 years vs. <25 years <0.001 0.057 0.038 0.084
>65+ years vs. <25 years <0.001 0.032 0.020 0.054
Migration background (yes vs. no) 0.136 0.831 0.652 1.060
Education
Apprenticeship vs. no formal/secondary education 0.630 0.938 0.721 1.219
Vocational secondary school vs. no formal/ secondary education 0.012 0.674 0.496 0.916
High school vs. no formal/ secondary education 0.007 0.655 0.482 0.889
University vs. no formal/secondary education 0.772 0.953 0.688 1.320
Region
Upper Austria vs. Vienna 0.007 0.686 0.523 0.901
Lower Austria vs. Vienna 0.036 0.757 0.583 0.982
Carinthia vs. Vienna 0.431 0.857 0.584 1.258
Styria vs. Vienna 0.004 0.665 0.504 0.878
Tyrol vs. Vienna <0.001 0.537 0.381 0.756
Salzburg vs. Vienna 0.085 0.725 0.504 1.045
Burgenland vs. Vienna 0.422 0.827 0.520 1.315
Vorarlberg vs. Vienna 0.110 0.703 0.457 1.083
Income
€ 1000,- to € 2000,- vs. < € 1000 0.603 1.085 0.799 1.473
€2001,- to € 3000,- vs. < € 1000 0.481 1.118 0.819 1.527
€ 3001,- to € 4000,- vs. < € 1000 0.202 0.801 0.569 1.127
> €4000 vs. < € 1000 0.123 0.766 0.545 1.075
Partnerships status (yes vs. no) 0.988 0.999 0.822 1.212
Employment
Unemployed vs. employed 0.195 1.184 0.917 1.529
Retired vs. employed 0.082 1.348 0.963 1.887
Survey period (2024 vs. 2022) <0.001 1.676 1.396 2.011

Another limitation lies in the use of a time-based cut-off (3 h
daily) to define problematic smartphone use. Although supported by
prior research, this approach may oversimplify the complex behavioral
patterns associated with smartphone addiction and does not
differentiate between productive and non-productive use. This
approach may misclassify individuals who use smartphones for work
or productivity purposes as problematic users, while underestimating
compulsive use in individuals who spend less time on their phones but
exhibit addiction-like behaviors. Future studies should apply validated
psychometric tools such as the Smartphone Addiction Scale (SAS) to
enable a more nuanced understanding of problematic use.

A further limitation of this study is the exclusive reliance on self-
reported data. Both smartphone usage and mental health indicators were
assessed via participant self-report, which may introduce measurement
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bias. Participants might underreport or overreport their behaviors due to
recall inaccuracies or social desirability concerns. While the mental health
scales used have strong psychometric properties, future studies should
consider combining self-reports with objective measures, such as digital
usage tracking or clinician-based assessments, to improve data accuracy.

Another potential limitation stems from the online survey
methodology. Although the sampling strategy ensured representativeness
across major sociodemographic dimensions, individuals with limited
internet access or digital literacy—particularly older adults or residents of
rural areas—may have been systematically underrepresented. This may
introduce sampling bias and could influence observed associations
between smartphone use and sociodemographic factors. Future studies
should consider mixed-mode survey approaches or targeted oversampling
to better reach digitally less-connected populations.
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Furthermore, our analytical approach was limited to assessing
direct associations. More advanced statistical modeling, such as
mediation or moderation analyses or structural equation modeling
(SEM), was beyond the scope of this study but could provide valuable
insights into causal mechanisms in future research.

A further limitation is the unequal sample size between the two
survey waves (n = 1,031 in 2022 vs. n = 2,021 in 2024), which may
affect the comparability of results across time points.

5 Conclusion

The study highlights a significant increase in smartphone usage
between 2022 and 2024 in Austria, particularly among adults aged 25 and
older, with problematic use (at least 3 h daily) strongly associated with
mental health issues such as depression, anxiety, insomnia, alcohol abuse,
and high stress. Women, younger individuals, and urban residents,
especially in Vienna, were identified as high-risk groups for excessive use.
These findings emphasize the need for interventions promoting digital
well-being through targeted strategies such as digital literacy programs,
mental health screenings, and approaches to curb excessive smartphone
dependency. Given the cross-sectional nature of the study, future research
should adopt longitudinal designs to establish causal pathways and
explore the impact of qualitative aspects of smartphone use.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethis Committee
of the Sigmund Freud University Vienna (Freudplatz 1, 1,020 Vienna,
Austria). The studies were conducted in accordance with the local
legislation and institutional requirements. The participants provided
their written informed consent to participate in this study.

Author contributions

EH: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,

Resources, Software, Supervision, Validation, Visualization,

References

1. Heyman JL, Kushlev K. Did smartphones enhance or diminish well-being
during the COVID-19 pandemic? Front Psychol. (2023) 14:1094196. doi:
10.3389/fpsyg.2023.1094196

2. Marinucci M, Pancani L, Aureli N, Riva P. Online social connections as surrogates
of face-to-face interactions: a longitudinal study under Covid-19 isolation. Comput Hum
Behav. (2022) 128:107102. doi: 10.1016/j.chb.2021.107102

3. Chemnad K, Alshakhsi S, Almourad MB, Altuwairiqi M, Ali R. Smartphone usage
before and after Covid-19: A comparative study based on objective recording of usage
data. Informatics. (2022). 9:98. doi: 10.3390/informatics9040098

4. Pieh C, Budimir S, Probst T. The effect of age, gender, income, work, and physical activity
on mental health during coronavirus disease (COVID-19) lockdown in Austria. ] Psychosom
Res. (2020) 136:110186. doi: 10.1016/j.jpsychores.2020.110186

Frontiers in Public Health

10.3389/fpubh.2025.1535074

Writing - original draft. MZ: Conceptualization, Data curation,
Formal analysis, Funding acquisition, Investigation, Methodology,
Project administration, Resources, Software, Supervision, Validation,
Writing - review & editing. TP: Conceptualization, Writing - review
& editing. CP: Conceptualization, Methodology, Writing - review &
editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Acknowledgments

Authors gratefully acknowledge the initial funding provided by
the Faculty of Psychotherapy Science of the Sigmund Freud University
for this research project. We also thank the University of Continuing
Education Krems for supporting Open Access Funding.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member
of Frontiers, at the time of submission. This had no impact on the peer
review process and the final decision.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

5. Pieh C, Probst T, Budimir S, Humer E. Diminished well-being persists beyond the end
of the COVID-19 lockdown. Gen Hosp Psychiatry. (2021) 70:137-8. doi:
10.1016/j.genhosppsych.2021.01.004

6. Humer E, Schaffler Y, Jesser A, Probst T, Pieh C. Mental health in the Austrian general
population during COVID-19: cross-sectional study on the association with
sociodemographic factors. Front Psychol. (2022) 13:943303. doi: 10.3389/fpsyt.2022.943303

7. Humer E, Gichter A, Dale R, Probst T, Pieh C. The association of health behaviors
and mental health during COVID-19. Gen Hosp Psychiatry. (2022) 78:143-4. doi:
10.1016/j.genhosppsych.2022.06.001

8. Humer E, Probst T, Wagner-Skacel J, Pieh C. Association of health behaviors with
mental health problems in more than 7000 adolescents during COVID-19. IJERPH.
(2022) 19:9072. doi: 10.3390/ijerph19159072

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1535074
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3389/fpsyg.2023.1094196
https://doi.org/10.1016/j.chb.2021.107102
https://doi.org/10.3390/informatics9040098
https://doi.org/10.1016/j.jpsychores.2020.110186
https://doi.org/10.1016/j.genhosppsych.2021.01.004
https://doi.org/10.3389/fpsyt.2022.943303
https://doi.org/10.1016/j.genhosppsych.2022.06.001
https://doi.org/10.3390/ijerph19159072

Humer et al.

9. Zubair U, Khan MK, Albashari M. Link between excessive social media use and
psychiatric disorders. Ann Med Surg. (2023) 85:875-8. doi: 10.1097/MS9.0000000000000112

10. Keles B, McCrae N, Grealish A. A systematic review: the influence of social media
on depression, anxiety and psychological distress in adolescents. Int ] Adolesc Youth.
(2020) 25:79-93. doi: 10.1080/02673843.2019.1590851

11. Elsheikh AA, Elsharkawy SA, Ahmed DS. Impact of smartphone use at bedtime
on sleep quality and academic activities among medical students at Al -Azhar University
at Cairo. ] Public Health (Berl). (2024) 32:2091-100. doi: 10.1007/s10389-023-01964-8

12. Wacks Y, Weinstein AM. Excessive smartphone use is associated with health
problems in adolescents and young adults. Front Psychol. (2021) 12:669042. doi:
10.3389/fpsyt.2021.669042

13. Grant JE, Lust K, Chamberlain SR. Problematic smartphone use associated with
greater alcohol consumption, mental health issues, poorer academic performance, and
impulsivity. J Behav Addict. (2019) 8:335-42. doi: 10.1556/2006.8.2019.32

14. Squires LR, Hollett KB, Hesson ], Harris N. Psychological distress, emotion
dysregulation, and coping behaviour: a theoretical perspective of problematic smartphone
use. Int ] Ment Heal Addict. (2021) 19:1284-99. doi: 10.1007/s11469-020-00224-0

15. Horwood S, Anglim J. Problematic smartphone usage and subjective and psychological
well-being. Comput Hum Behav. (2019) 97:44-50. doi: 10.1016/j.chb.2019.02.028

16. Sohn SY, Rees P, Wildridge B, Kalk NJ, Carter B. Prevalence of problematic
smartphone usage and associated mental health outcomes amongst children and young
people: a systematic review, meta-analysis and GRADE of the evidence. BMC Psychiatry.
(2019) 19:356. doi: 10.1186/s12888-019-2350-x

17. Grabe S, Ward LM, Hyde JS. The role of the media in body image concerns among
women: a meta-analysis of experimental and correlational studies. Psychol Bull. (2008)
134:460-76. doi: 10.1037/0033-2909.134.3.460

18. Peprah P, Oduro MS, Atta-Osei G, Addo IY, Morgan AK, Gyasi RM. Problematic social
media use mediates the effect of cyberbullying victimisation on psychosomatic complaints in
adolescents. Sci Rep. (2024) 14:9773. doi: 10.1038/s41598-024-59509-2

19. Ahmad R, Hassan S, Ghazali NN, Al-Mashadani ARFS. The Insta-comparison game:
the relationship between social media use, social comparison, and depression. Procedia
Computer Sci. (2024) 234:1053-60. doi: 10.1016/j.procs.2024.03.099

20. Csibi S, Griffiths MD, Demetrovics Z, Szabo A. Analysis of problematic
smartphone use across different age groups within the ‘components model of addiction..
Int ] Ment Heal Addict. (2021) 19:616-31. doi: 10.1007/s11469-019-00095-0

21. Foulkes L, Blakemore S-J. Is there heightened sensitivity to social reward in
adolescence? Curr Opin Neurobiol. (2016) 40:81-5. doi: 10.1016/j.conb.2016.06.016

22.Bozzola E, Spina G, Agostiniani R, Barni S, Russo R, Scarpato E, et al. The use of
social Media in Children and Adolescents: scoping review on the potential risks.
IJERPH. (2022) 19:9960. doi: 10.3390/ijerph19169960

23. Prasad S, Ait Souabni S, Anugwom G, Aneni K, Anand A, Urhi A, et al. Anxiety
and depression amongst youth as adverse effects of using social media: a review. Ann
Med Surg. (2023) 85:3974-81. doi: 10.1097/MS9.0000000000001066

24. Zilka GC. Use of social networking applications by immigrant children, adolescents,
and young adults to maintain contact with those who remained in the country of origin: usage
characteristics and habits. IJMC. (2020) 18:257. doi: 10.1504/IJMC.2020.107099

25.Zhang Y, You C, Pundir P, Meijering L. Migrants’ community participation and
social integration in urban areas: a scoping review. Cities. (2023) 141:104447. doi:
10.1016/j.cities.2023.104447

26. Wang Y, Ma Q. The impact of social isolation on smartphone addiction among
college students: the multiple mediating effects of loneliness and COVID-19 anxiety.
Front Psychol. (2024) 15:1391415. doi: 10.3389/fpsyg.2024.1391415

27. Koivusilta LK, Lintonen TP, Rimpeld AH. Orientations in adolescent use of
information and communication technology: a digital divide by sociodemographic
background, educational career, and health. Scand J Public Health. (2007) 35:95-103.
doi: 10.1080/14034940600868721

28. Long J, Liu T-Q, Liao Y-H, Qi C, He H-Y, Chen S-B, et al. Prevalence and correlates
of problematic smartphone use in a large random sample of Chinese undergraduates.
BMC Psychiatry. (2016) 16:408. doi: 10.1186/s12888-016-1083-3

29.Tao S, Wu X, Zhang S, Tong S, Hao J, Tao E. Association of alcohol use with
problematic mobile phone use and depressive symptoms among college students in
Anhui, China. J Public Health. (2017) 25:103-12. doi: 10.1007/s10389-016-0766-z

30. Lopez-Fernandez O. Short version of the smartphone addiction scale adapted to
Spanish and French: towards a cross-cultural research in problematic mobile phone use.
Addict Behav. (2017) 64:275-80. doi: 10.1016/j.addbeh.2015.11.013

Frontiers in Public Health

10

10.3389/fpubh.2025.1535074

31. Luk TT, Wang MP, Shen C, Wan A, Chau PH, Oliffe J, et al. Short version of the
smartphone addiction scale in Chinese adults: psychometric properties, sociodemographic,
and health behavioral correlates. ] Behav Addict. (2018) 7:1157-65. doi:
10.1556/2006.7.2018.105

32. Alvaro JL, Garrido A, Pereira CR, Torres AR, Barros SC. Unemployment, self-
esteem, and depression: differences between men and women. Span J Psychol. (2019)
22:E1. doi: 10.1017/sjp.2018.68

33. Derks D, Bakker AB. Smartphone use, work-home interference, and burnout: a
diary study on the role of recovery: smartphone use and daily recovery. Appl Psychol.
(2014) 63:411-40. doi: 10.1111/.1464-0597.2012.00530.x

34, Sapienza A, Litla M, Lehmann S, Alessandretti L. Exposure to urban and rural
contexts shapes smartphone usage behavior. PNAS Nexus. (2023) 2:pgad357. doi:
10.1093/pnasnexus/pgad357

35. Vogels EA. Some digital divides persist between rural, urban and suburban
America. Pew Research Center (2021). Available online at: https://www.pewresearch.
org/short-reads/2021/08/19/some-digital-divides-persist-between-rural-urban-and-
suburban-america/ [Accessed November 2, 2024]

36. Gritti ES, Bornstein RF, Barbot B. The smartphone as a “significant other”™:
interpersonal dependency and attachment in maladaptive smartphone and social
networks use. BMC Psychol. (2023) 11:296. doi: 10.1186/s40359-023-01339-4

37. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression severity
measure. ] Gen Intern Med. (2001) 16:606-13. doi: 10.1046/j.1525-1497.2001.016009606.x

38. Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092. doi:
10.1001/archinte.166.10.1092

39. Morin CM, Belleville G, Bélanger L, Ivers H. The insomnia severity index:
psychometric indicators to detect insomnia cases and evaluate treatment response. Sleep.
(2011) 34:601-8. doi: 10.1093/sleep/34.5.601

40. Dhalla S, Kopec JA. The CAGE questionnaire for alcohol misuse: a review of
reliability and validity studies. CIM. (2007) 30:33-41. doi: 10.25011/cim.v30i1.447

41. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. ] Health
Soc Behav. (1983) 24:385. doi: 10.2307/2136404

42. Humer E, Pieh C, Probst T, Dinhof C, Schaffler Y, Zeldovich M. Mental health
amidst multiple crises: trends and sociodemographic risk factors in Austria’s general
population. Front Psychol. (2025) 16:1534994. doi: 10.3389/fpsyt.2025.1534994

43.Sun X, Li BJ, Zhang H, Zhang G. Social media use for coping with stress and
psychological adjustment: a transactional model of stress and coping perspective. Front
Psychol. (2023) 14:1140312. doi: 10.3389/fpsyg.2023.1140312

44.Eden AL, Johnson BK, Reinecke L, Grady SM. Media for Coping during
COVID-19 social distancing: stress, anxiety, and psychological well-being. Front Psychol.
(2020) 11:577639. doi: 10.3389/fpsyg.2020.577639

45. Keshwani P, Patel S. The impact of technology on work life balance. Iconic
Research And Engineering Journals. (2023) 6:1142-50.

46. Sinanan J, Horst HA. Gendered and generational dynamics of domestic
automations. Convergence: Int ] Res New Media Technol. (2021) 27:1238-49. doi:
10.1177/13548565211030451

47.Rotondi V, Stanca L, Tomasuolo M. Connecting alone: smartphone use,
quality of social interactions and well-being. J Econ Psychol. (2017) 63:17-26. doi:
10.1016/j.joep.2017.09.001

48.Lu G-L, Ding Y-M, Zhang Y-M, Huang H-T, Liang Y-P, Chen C-R. The
correlation between mobile phone addiction and coping style among Chinese
adolescents: a meta-analysis. Child Adolesc Psychiatry Ment Health. (2021) 15:60. doi:
10.1186/513034-021-00413-2

49. Horwood S, Anglim J, Mallawaarachchi SR. Problematic smartphone use in a large
nationally representative sample: age, reporting biases, and technology concerns.
Comput Hum Behav. (2021) 122:106848. doi: 10.1016/j.chb.2021.106848

50. Branje S. Adolescent identity development in context. Curr Opin Psychol. (2022)
45:101286. doi: 10.1016/j.copsyc.2021.11.006

51. AlQaderi N, Banibella Abdelmagied Elamin A, Yasser Abdelraouf Abdelmonem
K, Teir HJ, Andrade G. Phone addiction, cyberbullying, and mental health amongst
young adults in the United Arab Emirates: a cross-sectional study. BMC Psychol. (2023)
11:313. doi: 10.1186/s40359-023-01320-1

52. Kim Y-K, Kim D. Role of social infrastructure in social isolation within urban
communities. Landscape. (2024) 13:1260. doi: 10.3390/1and13081260

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1535074
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1097/MS9.0000000000000112
https://doi.org/10.1080/02673843.2019.1590851
https://doi.org/10.1007/s10389-023-01964-8
https://doi.org/10.3389/fpsyt.2021.669042
https://doi.org/10.1556/2006.8.2019.32
https://doi.org/10.1007/s11469-020-00224-0
https://doi.org/10.1016/j.chb.2019.02.028
https://doi.org/10.1186/s12888-019-2350-x
https://doi.org/10.1037/0033-2909.134.3.460
https://doi.org/10.1038/s41598-024-59509-2
https://doi.org/10.1016/j.procs.2024.03.099
https://doi.org/10.1007/s11469-019-00095-0
https://doi.org/10.1016/j.conb.2016.06.016
https://doi.org/10.3390/ijerph19169960
https://doi.org/10.1097/MS9.0000000000001066
https://doi.org/10.1504/IJMC.2020.107099
https://doi.org/10.1016/j.cities.2023.104447
https://doi.org/10.3389/fpsyg.2024.1391415
https://doi.org/10.1080/14034940600868721
https://doi.org/10.1186/s12888-016-1083-3
https://doi.org/10.1007/s10389-016-0766-z
https://doi.org/10.1016/j.addbeh.2015.11.013
https://doi.org/10.1556/2006.7.2018.105
https://doi.org/10.1017/sjp.2018.68
https://doi.org/10.1111/j.1464-0597.2012.00530.x
https://doi.org/10.1093/pnasnexus/pgad357
https://www.pewresearch.org/short-reads/2021/08/19/some-digital-divides-persist-between-rural-urban-and-suburban-america/
https://www.pewresearch.org/short-reads/2021/08/19/some-digital-divides-persist-between-rural-urban-and-suburban-america/
https://www.pewresearch.org/short-reads/2021/08/19/some-digital-divides-persist-between-rural-urban-and-suburban-america/
https://doi.org/10.1186/s40359-023-01339-4
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1093/sleep/34.5.601
https://doi.org/10.25011/cim.v30i1.447
https://doi.org/10.2307/2136404
https://doi.org/10.3389/fpsyt.2025.1534994
https://doi.org/10.3389/fpsyg.2023.1140312
https://doi.org/10.3389/fpsyg.2020.577639
https://doi.org/10.1177/13548565211030451
https://doi.org/10.1016/j.joep.2017.09.001
https://doi.org/10.1186/s13034-021-00413-2
https://doi.org/10.1016/j.chb.2021.106848
https://doi.org/10.1016/j.copsyc.2021.11.006
https://doi.org/10.1186/s40359-023-01320-1
https://doi.org/10.3390/land13081260

	Problematic smartphone usage in the Austrian general population: a comparative study of 2022 and 2024, mental health correlates and sociodemographic risk factors
	1 Introduction
	2 Methods
	2.1 Design and participants
	2.2 Measures
	2.2.1 Sociodemographic variables
	2.2.2 Smartphone usage
	2.2.3 Depressive symptoms (PHQ-9)
	2.2.4 Anxiety symptoms (GAD-7)
	2.2.5 Insomnia symptoms (ISI-7)
	2.2.6 Symptoms of alcohol abuse (CAGE)
	2.2.7 High stress (PSS-4)
	2.3 Statistical analyses

	3 Results
	3.1 Association of smartphone usage with survey period
	3.2 Association of smartphone usage with mental health indicators
	3.3 Association of problematic smartphone usage with sociodemographic characteristics

	4 Discussion
	4.1 Change in smartphone usage in the Austrian general population from 2022 to 2024
	4.2 Smartphone usage and mental health
	4.3 Socio-demographic correlates of problematic smartphone use
	4.4 Limitations

	5 Conclusion

	References

