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The association of health behaviors and mental health during COVID-19 st

It has been previously reported that the COVID-19 pandemic and
governmental restrictions to combat the spreading of the virus, are
associated with an increase in mental health symptoms in the general
population [1]. Health behavior has an important influence on physical
and mental health. The COVID-19 pandemic and the associated re-
strictions negatively impacted health behaviors, such as a decrease in
physical activity and an increase in smartphone usage [2].

This study evaluated the association of health behaviors with the
prevalence of mental health indicators in the Austrian general popula-
tion after two years of the COVID-19 pandemic.

An online survey (N = 1031, 50.3% females) was conducted on a
representative population sample according to age, gender, region, and
educational level from April 19 to 26, 2022 in Austria. The study was
conducted following the Declaration of Helsinki and the American As-
sociation for Public Opinion Research (AAPOR) reporting guideline. It
was approved by the Ethics Committee of the University for Continuing
Education Krems, Austria (Ethical number: EK GZ 26,/2018-2021). All
participants gave electronic informed consent prior to participation.

Health behaviors (smartphone-use, physical activity) and mental
health indicators (depressive symptoms (PHQ-9 [3]), anxiety symptoms
(GAD-7 [4]), sleep quality (ISI [5]), alcohol abuse (CAGE [6]),

disordered eating (SCOFF [7]) and stress (PSS-10 [8])) were assessed.
SPSS version 26 (IBM Corp, Armonk, NY, USA) was used to perform chi-
squared tests for univariate analyses and p-values <0.05 (2-sided) were
considered statistically significant. Multivariable logistic regression was
applied to adjust the data for smartphone usage (4 categories) and
physical activity (two categories: physically inactive vs. physically
active). Adjusted odds ratios (OR) and their 95% confidence intervals
(CIs) were estimated to assess statistical uncertainty.

The prevalence of depressive symptoms (PHQ-9 > 11 in 14- to 17-
year-old and > 10 in >18-year-olds) ranged from 16% (< 1 h smart-
phone usage/d) to 48% (> 5 h smartphone usage/d) and from 44% (no
physical activity) to 21% (one day of physical activity per week).
Similarly, the prevalence of anxiety symptoms (GAD-7 > 11 in 14- to 17-
year-old and > 10 in >18-year-olds) ranged from 8% (< 1 h smartphone
usage/d) to 29% (> 5 h smartphone usage/d) and from 25% (no physical
activity) to 12% (one day of physical activity per week; Supplementary
Table 1). Depressive symptoms, anxiety symptoms, insomnia, alcohol
abuse, disordered eating and stress were positively correlated with
smartphone usage (p < 0.05; Supplementary Table 1). Odds ratios (ORs)
for >5 h vs. < 1 h smartphone usage/d ranged from 2.5 to 8.0 (Fig. 1).
According to multivariable analyses (Fig. 1), physical inactivity was
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Fig. 1. Adjusted odds ratios and their 95% confidence intervals for smartphone usage and physical activity.
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associated with greater likelihood of depression, anxiety, and stress
(aORs from 1.6 to 2.2) compared to being physically active at least one
day per week for >1 h. No statistically significant differences were
observed for insomnia, alcohol abuse, or disordered eating (Fig. 1).

Overall, the incidence of depressive or anxiety symptoms was three
to four times higher among heavy smartphone users (> 5 h/d) compared
to those using their smartphone <1 h/d. In contrast, the prevalence of
depressive or anxiety symptoms was reduced half among those who
exercised at least once a week compared to those who did not exercise.

Several prior cross-sectional and longitudinal studies point to a
negative association between smartphone usage and psychological well-
being [9]. Smartphone use, however, has had potential benefits, as it has
turned out to be a medium to circumvent the measures of physical
distancing. The use of smartphone applications also holds great poten-
tial to offer immediate access to evidence-based mental health care [10].
The present study underscores the need for appropriate approaches to
facilitate responsible smartphone usage, to mitigate multiple health
problems, as well as the need to develop and test better methods of
promoting physical activity.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.genhosppsych.2022.06.001.
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