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Abstract: Health authorities recommend digital tools for home-based sport and exercise routines
to stay active and healthy during the COVID-19 pandemic. The study investigates the prevalence,
duration, most popular activities, and social selectivity of home-based digital sport and its con-
tribution to overall levels of sporting activity during the pandemic. It is based on cross-sectional
survey data (n = 1508), representing the population >14 years living in Germany. Data collection took
place in October 2020, using computer-assisted web interviewing. Results show that overall, 23% of
respondents used digital media for sports activities at least one time during the COVID-19 pandemic.
Numbers increased during the lockdown and decreased afterwards. People engaged in a variety of
fitness workouts, most frequently practiced with the help of publicly accessible fitness videos from
video-sharing platforms. Digital sports practitioners are younger, better educated, and financially
better off. Females are overrepresented. Individuals engaged in digital sports achieved 30 min/week
more sports activity during the pandemic compared to individuals solely involved in offline sports.
Hence, home-based digital sports activities were a popular means to stay active, particularly in the
period of the lockdown. Strong social disparities indicate that the possible health benefits of digital
sports only reach out to particular population groups.

Keywords: COVID-19; online fitness; digitalization; physical activity; social inequality

1. Introduction

Digital technologies have transformed social life in profound ways during the last
decade, not omitting sports activities and health behaviors. Apps and wearables monitor
and compare physical activity, allow for self-tracking pursuits, and connect with online
communities [1–3]. Online fitness clubs and influencers enable their followers and members
to engage in fitness activities nearly anywhere and anytime, while social media platforms
showcase lifestyle sports and fitness trends and distribute health- and fitness-related mes-
sages [4]. Many accounts elaborate on experiences with using fitness and physical activity
apps or wearable devices [5–12]. Others assess the contribution of these technologies for
physical activity levels [13–15] or explore gender and age differences in the usage of fitness
apps [16]. Qualitative studies explored how users of apps and wearables engage with
respective data, e.g., for self-surveillance and self-presentation purposes, or for reassuring
themselves as productive and active agents for health and wellbeing [17–19]. Despite the
fact that a large group of individuals still plays sport and exercises solely offline, the ‘digital
age’ and processes of mediatization have clearly left their mark in the sport and fitness
sector [20,21].

This paper addresses the use of digital sports activities at home. Digital sports activi-
ties are conceptualized as all sports and exercise activities that are essentially supported
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by or make use of digital media or digital technologies, like live-streamed exercises, on-
demand videos, DVDs, or Smartphone apps. A particular catalyst for home-based digital
sport activities was the COVID-19 pandemic. When containment and mitigation policies
containing the spread of the virus forced governments worldwide to lock down non-
essential public infrastructure, the sport sector was often the first to be closed and the last
to be re-opened. Regarding Germany, for instance, sports facilities were closed in a first
lockdown from late March to late May 2020 (depending on Federal State regulations), and
again from November 2020 throughout the winter season. Hence, fitness studios, sports
clubs, swimming pools, and other public facilities could not be approached during these
periods. Findings based on representative population samples indicate that these policies
led to a strong decline in sports activity in Germany, both in adults [22] as well as children
and youths [23]. However, the same studies suggest that the level of light and moderate
physical activity (e.g., going for walks, playing outdoors) has increased.

Many regular users and members of sports clubs and fitness studios were searching
for alternatives, namely individualized, home-based and, presumably, digital sports ac-
tivities. Health experts advise people on how to stay active during the pandemic, thereby
recommending digital tools for home-based routines [24–26]. Likewise, the World Health
Organization [27] recommends the use of “online resources” for maintaining a basic physi-
cal activity level during the pandemic.

Global surveys indicate that professionals in the health and fitness sector regard
“online fitness” as the most important fitness trend in 2021 [28]. However, reliable data
based on representative population surveys on the use of digital sports activities during
the pandemic are still missing. Weekly surveys in April and May 2020 show that 19–23%
of British adults were engaged in online fitness activities during the COVID-19-related
lockdown [29]. A German study indicates that roughly 2% of adults started with online
fitness activities in the first two weeks of the German lockdown [22], but this share may
have increased in later stages of the pandemic. A recent study from Belgium found that
individuals who were used to exercising with online support before the lockdown were
more likely to increase their exercise levels during the lockdown [30]. Studies based
on convenience samples also present data on sports activities during the lockdown, but
respective findings do not allow for general conclusions. An online survey in Brazil, for
instance, indicates that 23% of the respondents engaged in online fitness classes and 20%
watched fitness and exercise videos from the internet during the pandemic [31]. These
surprisingly high numbers in this study, however, may be due to the distribution of the
questionnaire via WhatsApp and Facebook, thus to internet-affine respondents only.

However, many key questions regarding the use of digital sports at home are still
unsolved, for instance, the question on the prevalence and contents of digital sports, the
user’s socio-demographic characteristics, as well as digital sports’ contribution to a person’s
overall activity level. Thus, the aims of the study are to investigate (1) the proportion of
people engaging in digital sports activities at home, (2) the sources and materials that are
used for practicing sports digitally, (3) the most popular exercises and practices, (4) the
socio-demographic characteristics of people engaging in digital sports activities, and (5)
the contribution of digital sports activities to levels of overall sports activity. This study
puts these questions in relation to the COVID-19 pandemic, giving first clues on how the
pandemic might have changed the sporting landscape, presumably by pushing people into
digital alternatives to traditional offline sports.

2. Materials and Methods
2.1. Study Design and Procedure

The present study “Examining Physical Activity and Sports Behavior in the Face
of COVID-19 Pandemic” (SPOVID) is based on a large-scale, cross-sectional survey de-
sign. A sample, representing the German population (>14 years), was questioned using
computer-assisted web interviewing (CAWI). The sample represents the German popula-
tion according to age (M = 48.8; SD = 18.6), gender (49% males, 51% females), educational
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level (27% lower, 32% medium, and 41% upper secondary degree) and residency in the 16
German Federal States.

The survey was integrated into FORSA Omninet, an existing nation-wide online panel.
FORSA is among the leading organizations in public opinion polling in Germany, able
to provide timely, reliable, and representative public opinion data. A specific feature of
this panel is that panel recruitment takes place solely offline via telephone surveys which
make use of random digit dialing procedures. Thus, the online panel also represents those
population groups adequately who have a greater distance to internet services. Initial
recruitment procedures were in line with all legal requirements as well as the guidelines
of the Association of German Market and Social Research Institutes for online surveys
and interviews with minors. All participants provided written consent to be contacted via
email for online surveys and they took part in each survey voluntarily.

Data collection took place from 16 October to 3 November 2020. Regarding Germany,
sports infrastructure closed on 1 November 2020 due to an accelerated spread of the
Coronavirus. Hence, this survey took place right before the second nationwide lockdown of
sports and leisure facilities. Respondents were invited via email to participate in the survey
and were able to answer the survey on their computer, tablet, or mobile phone. Overall,
1508 individuals completed the survey and were included into this analysis. All participants
gave informed consent to participate in this study and the study procedures received
approval from the ethics commission of the Friedrich-Alexander-University Erlangen-
Nuremberg (Reg. 387_20B).

2.2. Measures

Digital sports activities. We assessed digital sports activities with several questions: A
first screening question identified those who were engaged in any digital sports activity in
the time since the beginning of the COVID-19 pandemic in Germany (Please think of the
last six months: Have you used videos, online programs, or other digital media for sports
activities at home?). Those respondents who replied with ‘yes’ then received a second,
open-ended question that inquired a short description of the types of activities or exercises
that were performed (Which types of sport or exercises did you practice when using digital
media: Please describe these activities in a few sentences or keywords!). A third question
then addressed the duration per week that respondents spent with digital sports activities
(How many hours did you use videos, online programs, or other digital media for sports
activities at home?). We asked this question with regard to three periods: (a) before the
pandemic, (b) during the April–May lockdown and (c) in the last week, i.e., a week in
October 2020 when sports facilities were open, but the COVID-19 incidence was already
on the rise again in Germany. Respondents indicated their answers on a rating scale with
eight answer categories: (1) did not exercise or play sports; (2) less than 1 h; (3) about 1 h;
(4) about 2 h; (5) about 3–4 h; (6) about 5–6 h; (7) about 7–14 h; (8) 15 h or more. We recoded
the answers to calculate the weekly duration of digital sports activities.

Overall level of sports activity. During an initial question of the survey, respondents
were asked to indicate the time spent with sport and exercise activities in hours per
week (How much time did you play sport or exercise in your leisure time). Respondents
answered this question with reference to (a) the time before pandemic and (b) the last week.
The same rating scale with eight answer categories was provided (see above), ranging
from (1) did not exercise or play sports to (8) 15 h or more. Again, we recoded values for
capturing weekly hours of sports activities.
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Socio-demographic variables. To assess socio-economic and socio-demographic corre-
lates of digital sports activities, we used several variables that all correlate with participation
in (traditional offline) sports in Germany [32–34]: age (in years), gender, educational level
(measured by school-leaving qualifications), net income (in ten categories from ‘no income’
up to ‘>5000 EUR/month’), immigrant status (1st and 2nd generation immigrants) and
residency in an urban or rural area (measured by place of residence’s total population).

2.3. Coding of Open-Ended Question on the Types of Digital Sports Activities

The open-ended question was analyzed based on a quantitative content analysis.
Two coders thoroughly read all answers and developed a coding scheme for eight main
categories of answers and one residual category. The answers were then coded by one
author and one student assistant according to the coding scheme (κ = 0.91), thereby
assigning responses to categories. After correcting for coding disagreements, we calculated
the share of respondents whose open answer fitted into a specific answer category to
identify the most popular categories.

2.4. Statistical Analyses

To accommodate the purpose of descriptive statistics, we report the share of people
engaged in any digital sports activity and in the most popular activity categories. Using lo-
gistic regression analyses, we document associations between participation in digital sport
and socio-economic as well as socio-demographic variables. To accommodate comparison
reasons, we calculate the same logistic regression model with ‘offline’ sports engagement
as the dependent variable. To be able to compare regression estimates, we use inactive
respondents as the reference group in both models. Finally, we apply Generalized Linear
Models (GLM) to estimate the contribution of digital sports to overall levels of sports
activity. The GLM models include age, gender, education, net income, immigrant status,
and urban/rural residency as covariates. A level of 0.05 was set as a threshold to determine
statistical significance. All analyses were conducted with IBM SPSS 25 (IBM Corporation,
Armonk, NY, USA).

3. Results
3.1. Prevalence of Digital Sports Activities

Considering all 1508 respondents, 23% reported as having used digital media for
sports activities for at least one time during the COVID-19 pandemic. During the pre-
pandemic period, only 12% were involved in respective activities. During the lockdown
of sports infrastructure in April 2020, the share of digital sports practitioners increased
considerably to 19%. However, not everyone who tried digital sports have maintained
these activities. Many have apparently only switched to digital sports during the first
lockdown during April–May 2020, when public and private sports infrastructure closed.
During October 2020, when sports facilities had re-opened again, the share of digital sports
practitioners decreased to 14%, hence almost to the pre-pandemic level.

3.2. Time Spent with Digital Sports Activities

Those who were actively engaged in digital sports activities in the pre-pandemic
period, spent on average 98 min per week (SD = 120) with these activities. Time spent in
digital sports activities increased to 131 min per person and week (SD = 130) in April and
May 2020, when sports infrastructure was locked down. It finally consolidated at 117 min
per week (SD = 139) in October, when sports infrastructure was open again. These numbers
indicate that the average active user of digital sports increased their engagement when
public sports infrastructure was not available and reduced it when facilities re-opened after
the lockdown.
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3.3. Media and Technologies Used for Digital Sports Activities

Active users of digital sports used a variety of media and technologies for their
activities. The largest proportion watched publicly accessible fitness videos from online
video-sharing platforms like YouTube (66%) or received video material from their sports
clubs or fitness studios (15%). Another 9% of active users practiced with the help of DVDs,
hence with offline video content. Taken together, a very large share of users engaged in
time-independent, video-supported exercises. Additionally, a share of 10% took part in live
streamed courses, i.e., where participants joined a scheduled online meeting to exercise
virtually together. Hence, this format may give users the impression of participating in a
social activity and being part of an (imagined) group.

3.4. Most Popular Digital Sports Activities

Digital sports is a rather blanket term including a broad range of activities and prac-
tices. To get a deeper insight into the types of activities practiced with digital media and
technologies, we used an open-ended question format. Overall, 96% of all respondents
engaged in digital sports activities gave a valid answer to the open-ended question that
helped to identify one or more particular digital sports activities. Most respondents in-
dicated one activity, but some referred to more activities. Overall, 525 valid responses
from 334 respondents were identified. After independent coding of all responses by two
researchers, eight main categories and one residual category (for all answers not assigned
to a main category) emerged (Table 1).

Table 1. Categories of most popular digital sports activities.

Category Description and Examples Males (%) Females (%) Overall (%)

General fitness
workout

General fitness exercises, e.g., full body training,
circuit training, Tabata, HIIT, or reference to online
fitness platforms with varied/mixed courses, e.g.,

Gymondo, LesMills

33.9 34.4 34.2

Strength and weight
training a

Muscle building and strength training, e.g.,
dumbbell training, Calisthenics, Body Pump, Push
Ups, Sit Ups, CORE Training, suspension training

with TRX slings

43.4 20.8 29.1

Body and mind
practices b

Practices that combine bodily movements or
postures with breathing, concentration, alertness,
or relaxation methods, e.g., Yoga, Pilates, Tai Chi,

Qi Gong

11.6 38.8 28.3

(Functional) Gymnastic
Functional and general gymnastics and stretching

exercises, including gymnastics and exercises
during/after pregnancy

14.8 22.5 19.6

Body shaping/body
modelling workouts b

Body shaping and modelling workouts usually
with reference to one or more body parts or body

zones that a workout is focused on, e.g., legs, glutes
and abdomen

6.6 22.6 16.9

Endurance training
Endurance training with or without equipment,

e.g., use of ergometer, treadmill, spinning,
cardio-workout

19.7 15.1 16.7

Therapeutic and
health-related exercises

Therapeutic sports, preventive exercises for the
elderly, recovery training, where respondents

mentioned a specific illness or health-related goal,
e.g., back training

9.8 13.2 11.9

Dance and dance-based
workouts b

Dance courses and dance-based workouts, e.g.,
Zumba, Aerobic, Salsa, Hip Hop 1.6 6.6 4.6

Unspecified/other
Residual category for all other responses that could
not be assigned to one of the other categories, e.g.,

Exercise Games, Martial Arts
12.3 8.5 9.8

Note: a Men and b women significantly overrepresented, based on Chi2-Tests (p < 0.05).
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A proportion of 34% mentioned general fitness activities, for instance, full body train-
ing, high intensity training, circuit training or made reference to online fitness platforms
with varied courses (e.g., Gymondo or LesMills) or YouTube channels that offer mixed
workouts (e.g., Pamela Reif, Madfit, Sascha Huber). Strength and weight training is an-
other popular category: 29% engaged in these exercises, however, significantly more men
than women (X2

1 = 19.3; ϕ = 0.24; p < 0.01). This category combines strength training
with specific equipment (dumbbells or TRX slings) and respective exercises with a per-
son’s own body weight, like Push Ups or Sit Ups. Having similar popularity are body
and mind practices, a category that summarizes practices like Yoga, Tai Chi or Pilates.
Considering all respondents, 28% engage in one of these practices, among them signif-
icantly more women than men (X2

1 = 28.1; ϕ = 0.29; p < 0.01). Gymnastic is a category
that includes general gymnastic and stretching exercises as well as functional gymnastics
(e.g., pregnancy gymnastics): 20% of active users mentioned such activities. Another 17%
referred to body shaping or body modeling workouts. Frequently mentioned here were
workouts with a focus on legs, glutes, special abdominal muscle training or workouts
using power plates. A significantly higher share of women than men engaged in these
workouts (X2

1 = 14.1; ϕ = 0.21; p < 0.01). Endurance training also is mentioned by 17%
of digital sports practitioners. This category includes training and exercise with spinning
bikes, ergometers, or treadmills, as well as endurance and cardio training at home without
specific equipment. Therapeutic and health-related exercises, mentioned by 12%, is another
category that summarizes therapeutic and preventive exercises for the elderly, or recovery
training with a health-related goal. Most of the answers in this category refer to back
training or exercises to reduce back pain. A final category refers to dance and dance-based
workouts, respectively. This category includes ‘classic’ dance courses (Latin, Salsa, Hip Hop
etc.) and rhythmic workouts that include dance steps and moves (e.g., Zumba). Overall,
5% of the active users of digital sports mentioned a dance activity, with women being
overrepresented in this group (X2

1 = 4.2; ϕ = 0.11; p= 0.04).
Overall, these descriptions indicate that digital sports activities were predominantly

fitness exercises and workouts. Only very few traditional sports were mentioned (e.g., Jiu
Jitsu, Golf, Boxing) that were practiced with the help of digital media during the pandemic.
Moreover, the findings suggest that exergames, i.e., video games that include physical
activity, are either not practiced by many or not associated with the terms “sport” and
“exercise”. As both traditional sports and exergames are only mentioned sparsely, they
were assigned to the residual category.

3.5. Social Inequality of Online Sports Participation

Social stratification of sport is widely discussed, and recent German studies indicate
that gender, age, immigration status, and social class influence overall participation in
sport [32–34]. However, digital sports activities have not been studied yet within a social
inequality framework.

Logistic regression analyses with participation in any digital sports activity (vs. being
inactive) reveal that these sports activities are highly selective, and users differ in various
socio-economic and socio-demographic characteristics (Table 2). Users of digital sports
activities are of younger age (OR = 0.95, p < 0.001). Females are highly overrepresented
in this group (OR = 1.70, p = 0.007) as well as individuals with higher educational levels
(OR = 2.91, p < 0.001). Moreover, active users of digital sports have a higher net income
(OR = 1.24, p = 0.001). Hence, digital sports attract socially privileged individuals, who are
younger, better educated, and financially better off.
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Table 2. Logistic regression models for participation in online/offline sports vs. inactivity.

Participation in Online and
Offline Sports

Online Sports vs. Inactive (n = 597) Offline Sports only vs. Inactive (n = 1315)

B Exp(B) p B Exp(B) p

Age (in years) −0.05 0.95 <0.001 −0.02 0.98 <0.001
Gender

(Ref. male) 0.53 1.70 0.007 0.00 1.00 0.996

Education
- higher secondary

- medium secondary
(Ref. lower secondary)

1.07
0.21

2.91
1.24

<0.001
0.457

0.45
0.12

1.56
1.12

0.018
0.503

Net income (in 1000 €) 0.21 1.24 0.001 0.17 1.18 0.001
Immigrant Status

(Ref. non-migrant) 0.46 1.58 0.127 0.29 1.33 0.218

Urban/rural residency
- metropolitan area

- small town/suburbs
(Ref. rural area)

0.17
0.20

1.19
1.23

0.468
0.402

0.11
0.20

1.12
1.22

0.503
0.233

Pseudo-R2 (Nagelkerke) 0.343 0.077

Note: SPOVID Survey. Logistic regression models. Table shows Logit coefficients (B), Odds Ratios (Exp[B]) and p-values.

Participation in traditional offline sports activities also is socially selective, however
to a lesser degree. Engagement in offline sports (vs. being inactive) is associated with
younger age (OR = 0.95, p < 0.001) and higher educational (OR = 1.56, p = 0.018) and income
levels (OR = 1.18, p = 0.001), but these effects are less pronounced compared to digital
sports activities. To contrast to digital sports, no gender effect is found for participation
in offline sports. Overall, the higher social selectivity of digital sports also is indicated by
the Pseudo-R2 of 0.343, which is substantially higher compared to 0.077 in the model for
offline sport participation.

3.6. Contribution of Digital Sports Activities to Levels of Overall Sports Activity

To assess whether or not digital sports activities relate to levels of overall sports
activity, Generalized Linear Models (GLM) are applied, with general sport activity as the
dependent variable. Involvement in online and offline sport activities is used as a predictor
(three categories: active including digital sports vs. active in offline sports only vs. inactive)
and age, gender, education, net income, immigrant status, and urban/rural residency as
covariates.

Results reveal that the group of individuals who used digital sports activities during
the pandemic stands out with an above-average “normal”, i.e., pre-pandemic, sports activ-
ity level (M = 176 min/week, SE = 10). Those who were solely engaged in offline sports dur-
ing the pandemic had a significantly lower pre-pandemic activity level (M = 137 min/week,
SE = 7). Likewise, those who were inactive during the pandemic reported a very low
activity level in the time before the COVID-19 outbreak (M = 19 min/week, SE = 10). The
mean pre-pandemic level of sporting activity is significantly higher in the active group
with digital sports activities compared to the active group with offline activities only
(F1,1142 = 11.3; p = 0.001) as well as the inactive group (F1,665 = 173.5; p < 0.001). Hence,
digital sports activities appeal to those with a strong affinity to being active, i.e., who
usually spent a significant amount of leisure time with sports and exercise.

Moreover, digital sport activities help individuals to maintain a relatively high level
of sports activity during the COVID-19 pandemic. The digitally active group spent signifi-
cantly more time per week in October 2020 with sport and exercise (M = 149 min/week,
SE = 10) compared to those who engaged in offline sports only (M = 119 min/week, SE = 7).
The mean difference between these two groups is significant (F1,1144 = 7.3; p = 0.007). Digital
sports activities, thus, help people to stay active when the pursuit of traditional offline
sports activities was restricted. Unsurprisingly, the inactive group reported almost no
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sports activity in October 2020 (M = 4 min/week, SE = 10) and, thus, has a significantly
lower sports activity level during the pandemic than those who were involved in digital
sporting practices (F1,665 = 212.1; p < 0.001).

Comparisons of responses with reference to “normal” (pre-pandemic) activity levels
and with reference to October 2020 (during the pandemic) reveal a decline in all three
groups (Figure 1). Hence, sport and exercise activities were decreasing during the COVID-
19 pandemic. This difference amounts to −27 min/week among active respondents with an
involvement in digital sports activities, −19 min/week among active respondents without
involvement in digital sports activities, and −15 min/week among inactive respondents.
There are no statistically significant differences in these changes between the three groups,
i.e., the time–group-interaction is insignificant (F2,1479 = 0.7; p = 0.504). Hence, an involve-
ment or intensification of digital sports activities cannot protect against the general decrease
of sports activity during the pandemic.
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sport activity and active respondents without a digital sport activity are significant with p < 0.001.
The time-group interaction is insignificant (p = 0.504).
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4. Discussion
4.1. Principal Findings

Based on representative survey data collected during the period of the COVID-19
pandemic in Germany (October–November 2020), this study provides some key insights
regarding digital sports activities. Regarding the number of active users, this analysis
revealed that every fifth German (>14 years) has used digital media for sports during the
lockdown. This is exactly the share of the population as reported in British surveys for
the UK [29]. During a pandemic, where population levels of sport and exercise generally
declined in many countries [22,35–38], digital sports became more popular.

Results further show that general as well as specific strength-, endurance-, body
modelling- and dance-based workouts represent the most popular fitness exercises prac-
ticed during the pandemic. However, these workouts capture only a very small segment of
the sporting landscape. Accompanying the reopening of sports clubs and fitness centers,
the use of digital sports decreased again. Sport club representatives fear that the pandemic
will lead to a substantial loss of members and existence-threatening situations [39]. How-
ever, digital sports do not appear to be a main driver for such a scenario: Concerning
many, digital sports were welcome as a workaround in a period where public facilities
were closed, but findings do not suggest that this resulted in a general shift from offline to
online sports.

Home-based digital sports require technological devices, sports equipment, certain
sports competence, and space at home. Against this background, it is comprehensible
that digital sport is socially more selective than traditional offline sport. Ng et al. [40]
have shown that fitness apps and wearables are more popular among youths from affluent
families. This study extends existing knowledge by showing that practitioners of digital
sports are younger, better educated, and financially better off. Particularly the elderly
participate only rarely in digital sports. Similar findings were reported for the use of health
and fitness apps [41]. The underrepresentation of the elderly among digital sports users is
presumably due to technological barriers [42] or a lack of motivating and meaningful health-
oriented content within digital sports programs that is appropriate for older subjects [43].
Moreover, digital sports attract more females than males. Particularly, body shaping- and
dance-based workouts, as well as body and mind practices like yoga, reach out to a majority
of women. Scholars have often pointed to an underrepresentation of girls and women in
German sports clubs [33,44], but fitness activities constitute a more gender-equal field in
the sporting landscape [32].

Digital sports contribute to the general level of sports activity. During the pandemic,
active users of digital sports accumulated an additional time in sports activities of 30 min
per week, on average. Hence, digital sports support individuals to stay active and, thus, can
have an important function for public health during the pandemic, supporting respective
claims of experts and public health authorities [25–27]. However, data on the pre-pandemic
level of sports activity of active users of digital sports show that this group already was
more active before the COVID-19 crisis. Thus, it can be assumed that digital sports helped
active people to stay active during the pandemic but did not motivate larger shares of
inactive people to start with (digital) sports activities during the lockdown.

4.2. Theoretical and Practical Implications

Taking a conceptual, theoretical, and practical level, this study comes with several
implications. First, it helps clarify the concept and common understanding of ‘digital
sports’. The operational definition used here equated digital sport with all sporting and
exercise activities that are essentially supported by or make use of digital media or digital
technologies. Responses indicate that people are more likely to subsume video-based
activities under this term, i.e., where concrete exercises and tasks are shown (either live or
recorded). Simply using a Smartphone app that records or tracks data does not suffice to
turn an ‘offline’ sporting activity into a ‘digital’ one.
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Second, the findings have wider implications with regard to the mediatization of
society—a concept that recently has received substantial scientific attention [21,45–47].
Scholars in this field argue that an increasing number of face-to-face activities are substi-
tuted by mediated interactions, so that mediatized communication infiltrate and transform
everyday life to an ever greater extent [48]. Although sport—as a bodily practice and social
activity—is not easy to imagine as a purely media activity, it is still heavily influenced in its
forms, contents, and organization by mediatization and digitalization. Hence, sport may
be a prime example for the “moulding forces” [49] of (digital) media.

Finally, practical implications may arise for sports clubs and gyms. Although data
analyzed here does not indicate a long-lasting trend away from offline sports, voluntary
sports clubs and commercial gyms nevertheless may be well-advised to incorporate digital
activities permanently into their portfolio. These digital offers may extend traditional
offline activities by providing possibilities for sports participation to individuals with
limited time or limited mobility and particularly may attract female members and clients.
Considering a post-pandemic world, it seems likely that few people will use digital sports
activities as a complete substitute for offline sports, but for many this may become a
temporary and easily accessible complement.

4.3. Strengths and Limitations

This study has strengths and limitations: Given the lack of studies that address the
prevalence and social selectivity of digital sports, this research substantially adds to the state
of knowledge on digital media supported sports. A major strength is the representative
sample that allows for general conclusions on the German population (>14 years). Studies
on sports activities in the pandemic rarely use representative data, but often build on
convenience samples. However, data collection took place during October–November
2020, hence in one period during the pandemic. Supposedly, people adapt their behavior
quickly, according to the dynamic of the outbreak. Hence, data on the use of digital sports
from different periods (before, during, or after the pandemic) would be useful to better
assess the general use, rise, and decline of digital sports, as well as specific individual and
collective patterns of initiation and withdrawal. Moreover, questions on sports behavior
during the lockdown during April and May 2020 were collected retrospectively, so memory
gaps may affect responses. Finally, findings hold true for the German context, but may
differ in other countries depending on the scope and strictness of containment policies put
in force by national governments.

5. Conclusions

This paper has shown that digital media play an important role for sports activities
during the COVID-19 pandemic. A fifth of the German population (19%) engaged in digital
fitness exercises at home during the lockdown. Thus, respective media and technologies
helped people to stay active and healthy under the restrictions of COVID-19 mitigation
policies. Findings suggest that digital sport was used as a workaround during the lockdown
and many users switched back to traditional offline sports activities as soon as restrictions
were suspended. Staying physically active is important during the pandemic situation and,
particularly during lockdowns, sport offers by means of digital media are an important tool
to achieve this public health goal [27]. However, a main challenge for future development
of digital sports is the relatively high social selectivity. Particularly with regard to age and
education, digital sports mirror the digital divide that pervades society in general [50]. The
already existing inequalities with regard to access to and use of digital technologies have
surely increased during the COVID-19 crisis (e.g., with remote work, distance learning,
and digital sports) and findings presented here suggest that this digital gap also can impact
physical activity and, in turn, health outcomes.



Int. J. Environ. Res. Public Health 2021, 18, 4409 11 of 12

Author Contributions: M.M. conceived and designed the study, carried out the data analysis, and
participated in the writing and editing of the original draft. J.M. participated in the writing and
editing of the original draft. A.K.R. conceived and designed the study and provided edits to the
manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the Friedrich-Alexander-University
Erlangen-Nuremberg (Reg. 387_20B).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data set of the SPOVID study is available from the first author
upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Middelweerd, A.; Mollee, J.S.; Van Der Wal, C.N.; Brug, J.; Velde, S.J.T. Apps to promote physical activity among adults: A review

and content analysis. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 97. [CrossRef]
2. Lomborg, S.; Frandsen, K. Self-tracking as communication. Inf. Commun. Soc. 2015, 19, 1015–1027. [CrossRef]
3. Ruckenstein, M. Visualized and Interacted Life: Personal Analytics and Engagements with Data Doubles. Societies 2014, 4, 68–84.

[CrossRef]
4. Jong, S.T.; Drummond, M.J.N. Exploring online fitness culture and young females. Leis. Stud. 2016, 35, 758–770. [CrossRef]
5. Angosto, S.; García-Fernández, J.; Valantine, I.; Grimaldi-Puyana, M. The Intention to Use Fitness and Physical Activity Apps: A

Systematic Review. Sustainability 2020, 12, 6641. [CrossRef]
6. Gowin, M.; Cheney, M.K.; Gwin, S.H.; Wann, T.F. Health and Fitness App Use in College Students: A Qualitative Study. Am. J.

Health Educ. 2015, 46, 223–230. [CrossRef]
7. Depper, A.; Howe, P.D. Are we fit yet? English adolescent girls’ experiences of health and fitness apps. Health Sociol. Rev. 2017, 26,

98–112. [CrossRef]
8. García-Fernández, J.; Gálvez-Ruiz, P.; Grimaldi-Puyana, M.; Angosto, S.; Fernández-Gavira, J.; Bohórquez, M.R. The Promotion

of Physical Activity from Digital Services: Influence of E-Lifestyles on Intention to Use Fitness Apps. Int. J. Environ. Res. Public
Health 2020, 17, 6839. [CrossRef] [PubMed]

9. Lyall, B.; Robards, B. Tool, toy and tutor: Subjective experiences of digital self-tracking. J. Sociol. 2018, 54, 108–124. [CrossRef]
10. Kim, T.; Chiu, W. Consumer acceptance of sports wearable technology: The role of technology readiness. Int. J. Sports Mark.

Spons. 2019, 20, 109–126. [CrossRef]
11. Stragier, J.; Abeele, M.V.; Mechant, P.; De Marez, L. Understanding persistence in the use of Online Fitness Communities:

Comparing novice and experienced users. Comput. Hum. Behav. 2016, 64, 34–42. [CrossRef]
12. Stragier, J.; Abeele, M.V.; De Marez, L. Recreational athletes’ running motivations as predictors of their use of online fitness

community features. Behav. Inf. Technol. 2018, 37, 815–827. [CrossRef]
13. Litman, L.; Rosen, Z.; Spierer, D.; Weinberger-Litman, S.; Goldschein, A.; Robinson, J. Mobile Exercise Apps and Increased Leisure

Time Exercise Activity: A Moderated Mediation Analysis of the Role of Self-Efficacy and Barriers. J. Med Internet Res. 2015, 17,
e195. [CrossRef] [PubMed]

14. Cadmus-Bertram, L.A.; Marcus, B.H.; Patterson, R.E.; Parker, B.A.; Morey, B.L. Randomized Trial of a Fitbit-Based Physical
Activity Intervention for Women. Am. J. Prev. Med. 2015, 49, 414–418. [CrossRef]

15. George, A.M.; Rohr, L.E.; Byrne, J. Impact of Nintendo Wii Games on Physical Literacy in Children: Motor Skills, Physical Fitness,
Activity Behaviors, and Knowledge. Sports 2016, 4, 3. [CrossRef] [PubMed]

16. Klenk, S.; Reifegerste, D.; Renatus, R. Gender differences in gratifications from fitness app use and implications for health
interventions. Mob. Media Commun. 2017, 5, 178–193. [CrossRef]

17. Fotopoulou, A.; O’Riordan, K. Training to self-care: Fitness tracking, biopedagogy and the healthy consumer. Health Sociol. Rev.
2017, 26, 54–68. [CrossRef]

18. Goodyear, V.A.; Kerner, C.; Quennerstedt, M. Young people’s uses of wearable healthy lifestyle technologies; surveillance,
self-surveillance and resistance. Sport Educ. Soc. 2019, 24, 212–225. [CrossRef]

19. Hardey, M. On the body of the consumer: Performance-seeking with wearables and health and fitness apps. Sociol. Health Illn.
2019, 41, 991–1004. [CrossRef]

20. Lupton, D. Digital Sociology; Routledge: London, UK; New York, NY, USA, 2014; p. 236.
21. Hepp, A.; Krotz, F. Mediatized Worlds; Palgrave: London, UK, 2014; p. 323.
22. Mutz, M.; Gerke, M. Sport and exercise in times of self-quarantine: How Germans changed their behaviour at the beginning of

the Covid-19 pandemic. Int. Rev. Sociol. Sport 2021, 56, 305–316. [CrossRef]

http://doi.org/10.1186/s12966-014-0097-9
http://doi.org/10.1080/1369118X.2015.1067710
http://doi.org/10.3390/soc4010068
http://doi.org/10.1080/02614367.2016.1182202
http://doi.org/10.3390/su12166641
http://doi.org/10.1080/19325037.2015.1044140
http://doi.org/10.1080/14461242.2016.1196599
http://doi.org/10.3390/ijerph17186839
http://www.ncbi.nlm.nih.gov/pubmed/32962149
http://doi.org/10.1177/1440783317722854
http://doi.org/10.1108/IJSMS-06-2017-0050
http://doi.org/10.1016/j.chb.2016.06.013
http://doi.org/10.1080/0144929X.2018.1484516
http://doi.org/10.2196/jmir.4142
http://www.ncbi.nlm.nih.gov/pubmed/26276227
http://doi.org/10.1016/j.amepre.2015.01.020
http://doi.org/10.3390/sports4010003
http://www.ncbi.nlm.nih.gov/pubmed/29910251
http://doi.org/10.1177/2050157917691557
http://doi.org/10.1080/14461242.2016.1184582
http://doi.org/10.1080/13573322.2017.1375907
http://doi.org/10.1111/1467-9566.12879
http://doi.org/10.1177/1012690220934335


Int. J. Environ. Res. Public Health 2021, 18, 4409 12 of 12

23. Schmidt, S.C.E.; Anedda, B.; Burchartz, A.; Eichsteller, A.; Kolb, S.; Nigg, C.; Niessner, C.; Oriwol, D.; Worth, A.; Woll, A.
Physical activity and screen time of children and adolescents before and during the COVID-19 lockdown in Germany: A natural
experiment. Sci. Rep. 2020, 10, 1–12. [CrossRef]

24. Chen, P.; Mao, L.; Nassis, G.P.; Harmer, P.; Ainsworth, B.E.; Li, F. Coronavirus disease (COVID-19): The need to maintain regular
physical activity while taking precautions. J. Sport Health Sci. 2020, 9, 103–104. [CrossRef]

25. Hammami, A.; Harrabi, B.; Mohr, M.; Krustrup, P. Physical activity and coronavirus disease 2019 (COVID-19): Specific recom-
mendations for home-based physical training. Manag. Sport Leis. 2020, 1–6. [CrossRef]

26. Nyenhuis, S.M.; Greiwe, J.; Zeiger, J.S.; Nanda, A.; Cooke, A. Exercise and Fitness in the Age of Social Distancing During the
COVID-19 Pandemic. J. Allergy Clin. Immunol. Pract. 2020, 8, 2152–2155. [CrossRef] [PubMed]

27. World Health Organization (WHO). #Healthy at Home—Physical Activity. Available online: https://www.who.int/news-room/
campaigns/connecting-the-world-to-combat-coronavirus/healthyathome/healthyathome---physical-activity.01.2021] (accessed
on 18 March 2021).

28. Thompson, W.R. Worldwide Survey of Fitness Trends for 2021. ACSM’s Health Fit. J. 2021, 25, 10–19. [CrossRef]
29. Sport England. Exploring Attitudes and Behaviours in England during the Covid-19 Pandemic. 2020. Available online:

https://indd.adobe.com/view/793b48d5-bbcd-4de3-a50f-11d241a506b3 (accessed on 15 January 2021).
30. Constandt, B.; Thibaut, E.; De Bosscher, V.; Scheerder, J.; Ricour, M.; Willem, A. Exercising in Times of Lockdown: An Analysis of

the Impact of COVID-19 on Levels and Patterns of Exercise among Adults in Belgium. Int. J. Environ. Res. Public Health 2020, 17,
4144. [CrossRef]

31. Martinez, E.Z.; Silva, F.M.; Morigi, T.Z.; Zucoloto, M.L.; Silva, T.L.; Joaquim, A.G.; Dall’Agnol, G.; Galdino, G.; Martinez, M.O.Z.;
Da Silva, W.R. Physical Activity in Periods of Social Distancing due to COVID-19: A Cross-Sectional Survey. 2020. Available
online: https://www.scielosp.org/article/csc/2020.v25suppl2/4157-4168/ (accessed on 21 January 2021).

32. Breuer, C.; Hallmann, K.; Wicker, P. Determinants of sport participation in different sports. Manag. Leis. 2011, 16, 269–286.
[CrossRef]

33. Nobis, T.; El-Kayed, N. Social inequality and sport in Germany—A multidimensional and intersectional perspective. Eur. J. Sport
Soc. 2019, 16, 5–26. [CrossRef]

34. Reimers, A.K.; Brzoska, P.; Niessner, C.; Schmidt, S.C.E.; Worth, A.; Woll, A. Are there disparities in different domains of physical
activity between school-aged migrant and non-migrant children and adolescents? Insights from Germany. PLoS ONE 2019, 14,
e0214022. [CrossRef]

35. Katewongsa, P.; Widyastari, D.A.; Saonuam, P.; Haemathulin, N.; Wongsingha, N. The effects of the COVID-19 pandemic on the
physical activity of the Thai population: Evidence from Thailand’s Surveillance on Physical Activity 2020. J. Sport Health Sci. 2020.
[CrossRef]

36. Qin, F.; Song, Y.; Nassis, G.P.; Zhao, L.; Dong, Y.; Zhao, C.; Feng, Y.; Zhao, J. Physical Activity, Screen Time, and Emotional
Well-Being during the 2019 Novel Coronavirus Outbreak in China. Int. J. Environ. Res. Public Health 2020, 17, 5170. [CrossRef]

37. To, Q.G.; Duncan, M.J.; Van Itallie, A.; Vandelanotte, C. Impact of COVID-19 on Physical Activity Among 10,000 Steps Members
and Engagement With the Program in Australia: Prospective Study. J. Med Internet Res. 2021, 23, e23946. [CrossRef]

38. McCarthy, H.; Potts, H.W.W.; Fisher, A. Physical Activity Behavior Before, During, and After COVID-19 Restrictions: Longitudinal
Smartphone-Tracking Study of Adults in the United Kingdom. J. Med Internet Res. 2021, 23, e23701. [CrossRef]

39. Breuer, C.; Feiler, S. Press Release: Second Lockdown Causes More Problems for Sports Clubs (Pressemeldung: Zweiter Lockdown
Macht den Sportvereinen Deutlich Mehr zu Schaffen). Available online: https://www.dshs-koeln.de/aktuelles/meldungen-
pressemitteilungen/detail/meldung/zweiter-lockdown-macht-den-sportvereinen-deutlich-mehr-zu-schaffen/ (accessed on 18
January 2021).

40. Ng, K.; Tynjälä, J.; Kokko, S.; Hawke, C.; Shen, C.; Lyons, E.; Dooley, E. Ownership and Use of Commercial Physical Activity
Trackers Among Finnish Adolescents: Cross-Sectional Study. JMIR mHealth uHealth 2017, 5, e61. [CrossRef]

41. Carroll, J.K.; Moorhead, A.; Bond, R.; LeBlanc, W.G.; Petrella, R.J.; Fiscella, K. Who Uses Mobile Phone Health Apps and Does
Use Matter? A Secondary Data Analytics Approach. J. Med Internet Res. 2017, 19, e125. [CrossRef]

42. Huxhold, O.; Hees, E.; Webster, N.J. Towards bridging the grey digital divide: Changes in internet access and its predictors from
2002 to 2014 in Germany. Eur. J. Ageing 2020, 17, 271–280. [CrossRef]

43. Wiemeyer, J.; Kliem, A. Serious games in prevention and rehabilitation—a new panacea for elderly people? Eur. Rev. Aging Phys.
Act. 2011, 9, 41–50. [CrossRef]

44. Burrmann, U.; Mutz, M. Sports and Physical Activities of Adolescents in Germany (Sport- und Bewegungsaktivitäten von
Jugendlichen in Deutschland). Diskurs Kindh. Jugendforsch. 2017, 4, 385–401. [CrossRef]

45. Hepp, A. Deep Mediatization; Routledge: London, UK; New York, NY, USA, 2019; p. 237.
46. Hjarvard, S. The Mediatization of Culture and Society; Taylor and Francis: Abingdon, UK, 2013; p. 182.
47. Lundby, K. Mediatization. Concept, Changes, Consequences; Peter Lang: New York, NY, USA, 2009; p. 305.
48. Schulz, W. Reconstructing mediatization as an analytical construct. Eur. J. Commun. 2004, 19, 87–101. [CrossRef]
49. Hepp, A. Differentiation: Mediatization and cultural change. In Mediatization. Concept, Changes, Consequences; Lundby, K., Ed.;

Peter Lang: New York, NY, USA, 2009; pp. 139–157.
50. Van Dijk, J. The Digital Divide; Polity Press: Cambridge, UK, 2020; p. 181.

http://doi.org/10.1038/s41598-020-78438-4
http://doi.org/10.1016/j.jshs.2020.02.001
http://doi.org/10.1080/23750472.2020.1757494
http://doi.org/10.1016/j.jaip.2020.04.039
http://www.ncbi.nlm.nih.gov/pubmed/32360185
https://www.who.int/news-room/campaigns/connecting-the-world-to-combat-coronavirus/healthyathome/healthyathome---physical-activity.01.2021]
https://www.who.int/news-room/campaigns/connecting-the-world-to-combat-coronavirus/healthyathome/healthyathome---physical-activity.01.2021]
http://doi.org/10.1249/FIT.0000000000000631
https://indd.adobe.com/view/793b48d5-bbcd-4de3-a50f-11d241a506b3
http://doi.org/10.3390/ijerph17114144
https://www.scielosp.org/article/csc/2020.v25suppl2/4157-4168/
http://doi.org/10.1080/13606719.2011.613625
http://doi.org/10.1080/16138171.2019.1577328
http://doi.org/10.1371/journal.pone.0214022
http://doi.org/10.1016/j.jshs.2020.10.001
http://doi.org/10.3390/ijerph17145170
http://doi.org/10.2196/23946
http://doi.org/10.2196/23701
https://www.dshs-koeln.de/aktuelles/meldungen-pressemitteilungen/detail/meldung/zweiter-lockdown-macht-den-sportvereinen-deutlich-mehr-zu-schaffen/
https://www.dshs-koeln.de/aktuelles/meldungen-pressemitteilungen/detail/meldung/zweiter-lockdown-macht-den-sportvereinen-deutlich-mehr-zu-schaffen/
http://doi.org/10.2196/mhealth.6940
http://doi.org/10.2196/jmir.5604
http://doi.org/10.1007/s10433-020-00552-z
http://doi.org/10.1007/s11556-011-0093-x
http://doi.org/10.3224/diskurs.v12i4.01
http://doi.org/10.1177/0267323104040696

	Introduction 
	Materials and Methods 
	Study Design and Procedure 
	Measures 
	Coding of Open-Ended Question on the Types of Digital Sports Activities 
	Statistical Analyses 

	Results 
	Prevalence of Digital Sports Activities 
	Time Spent with Digital Sports Activities 
	Media and Technologies Used for Digital Sports Activities 
	Most Popular Digital Sports Activities 
	Social Inequality of Online Sports Participation 
	Contribution of Digital Sports Activities to Levels of Overall Sports Activity 

	Discussion 
	Principal Findings 
	Theoretical and Practical Implications 
	Strengths and Limitations 

	Conclusions 
	References

