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Abstract: Governments have enforced measures to limit the spread of COVID-19 with varying de-
grees of success, which could affect people’s physical activity (PA) and sedentary behavior. This
study aimed to examine changes in PA levels, types of PA, and sedentary behavior in the Swedish
population before and during the COVID-19 pandemic. Associations between changed PA levels and
demographical and behavioral determinants were also investigated. In December 2020, 1035 individu-
als (18–79 years old) completed a survey about their PA and sedentary behavior before and during the
pandemic. Factors influencing their PA were also explored. Fifty-one percent of the sample reported
reduced total PA, 18% had no change, and 31% increased their PA. Overall, organized PA decreased
the most and sedentary behavior increased. The youngest and oldest age groups reported the greatest
reduction in PA, while middle-aged groups reported the most increased PA. Men reported a larger
increase in sedentary behavior than women. Mental and physical capability was associated with
change in PA. In conclusion, this study indicates that, during the COVID-19 pandemic, the majority
of the Swedish population have decreased PA levels with a concurrent increase in sedentary behavior,
which may have negative health consequences. Interventions are recommended to address both PA
and sedentary behavior, specifically to strengthen people’s ability to perform PA and focusing on the
youngest and oldest age groups.

Keywords: COVID-19; physical activity; sedentary behavior; behavior change

1. Introduction

Despite the proven health benefits of physical activity (PA), the world has struggled
with a physical inactivity pandemic for decades [1]. In 2016, more than a quarter of the
world’s adult population was insufficiently physically active [2]. Physical inactivity is one
of the leading risk factors for non-communicable diseases (e.g., cardiovascular disease,
diabetes, and chronic respiratory diseases) and death worldwide [3]. In addition, sedentary
behavior (i.e., sitting, reclining, or lying postures, except while sleeping) [4] is increasing [5].
Previous research suggests that sedentary behavior is distinct from physical inactivity [6,7]
and should be considered as an independent risk factor for non-communicable diseases
and all-cause mortality [8]. To tackle this problem, the World Health Organization (WHO)
2020 guidelines provide recommendations on PA and sedentary behavior [9]. The WHO
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has also set a goal to reduce the prevalence of physical inactivity by 15% in the year 2030 [1].
However, the global PA goal will not be met if the current trends continue [2].

In March 2020, the WHO declared the spread of the novel coronavirus disease 2019
(COVID-19) to be a global pandemic, which has resulted in significant negative health
consequences with 5.5 million deaths worldwide (as of January 2022) [10]. In light of the
pandemic, recent studies have demonstrated that PA plays an important role in reducing
the impact of the COVID-19 pandemic because it increases resistance and reduces the risk
of infectious diseases and mortality, in addition to enhancing vaccination outcomes [11].
PA during the pandemic is also associated with psychological well-being [12].

Governments worldwide have enforced a range of measures to restrain the spread
of COVID-19 to varying degrees, including recommendations, mandates, quarantines,
and partial or total lockdowns [13]. Compared to many other countries, Sweden has
implemented fewer regulations and far-reaching interventions. Instead, Sweden largely
relies on recommendations, voluntary measures, and individual responsibility [14]. For
example, Swedes have been recommended to work from home, distance teaching has been
implemented in elementary schools and universities, and restrictions for physical/social
distancing and social gatherings have been applied. These social distancing restrictions
have impacted sports training and exercise at fitness centers [15].

When the COVID-19 pandemic began, people’s daily number of steps decreased
significantly worldwide [16]. In April 2020, an international survey using self-report
measurements based on recall demonstrated an overall PA decrease of 38%, including
walking and vigorous- and moderate-intensity activities. In addition, the daily time sitting
increased from 5 to 8 h. The survey was predominantly conducted in European, North
African, and West Asian countries [17]. A systematic review including 22 international, ret-
rospective and prospective studies based on self-reported data conducted until March 2021
demonstrated that older adults (age > 50 years) had significantly decreased their PA during
the pandemic [18]. People in the United States who worked from home reported more
time sitting than those who continued to work on-site based on self-report measurements
and recall [19]. A systematic review and meta-analysis including 64 studies, using both
subjective and objective measurements, conducted during year 2020 in European (Sweden
not included), North and South American, Asian, and African countries revealed an in-
crease in sedentary time during the pandemic irrespective of sex, age, and lockdown [20].
A Canadian study including self-report measurements of current PA found that people
who were already physically inactive had the greatest decrease in their PA levels. They
also reported fewer benefits and opportunities to be active, perceived more challenges to
engage in PA, and were less motivated compared to more physically active people [21].
A Swedish study based on self-report measurements and recall [22], including 1318 par-
ticipants aged > 18 years, of whom 89% were women, found that 36% of the participants
reported increased PA, while 29% decreased PA during early autumn 2020. A larger share
of those reporting a decrease in PA considered the change to be due to the pandemic. The
odds for a decrease in PA were significantly higher in the oldest age group compared to
the youngest [22]. Another Swedish study based on self-report measurements and recall,
including 5599 working adults, showed small negative and positive changes in PA and
sedentary behavior, respectively, over time during the COVID-19 pandemic. When changes
in PA and sedentary behavior were present, they were more pronounced during the first
wave (spring 2020) compared to the second (late autumn 2020) [23].

Moreover, the change to working from home, including reduced work-related com-
muter time and increased everyday life flexibility, has generated new possibilities for
PA [24]. Different types of PA, such as exercising with others or alone [25] and outdoor or
indoor activities [21], have been affected differently during the pandemic. Home-based
exercise recommendations have commonly been used to counteract physical inactivity [26].

Understanding people’s behavior is complex. However, it becomes even more complex
during new and unforeseen situations, such as the COVID-19 pandemic. To provide insights
into change in PA during the pandemic, we need to understand the internal and external
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mechanisms that drive people’s behaviors. Michie, van Stralen and West’s [27] Capability,
Opportunity, Motivation, and Behavior (COM-B) model shows that behaviors (e.g., PA)
and related behavioral changes are determined by people’s capabilities (e.g., their mental
and physical capacity to engage in a behavior), opportunities (e.g., external factors that
influence behavior), and motivations (e.g., brain processes that energize behavior). These
three constructs are key targets in behavior change interventions because they underpin
behavior. In the UK, the adoption of the COM-B model provided insights into factors
influencing people’s hygienic practices during the pandemic and informed behavior change
interventions [28]. Therefore, the COM-B model is a suitable framework to explore the
factors that are most likely to influence PA changes during the pandemic.

Overall, studies worldwide demonstrate decreases in PA and increases in sedentary
behavior during the COVID-19 pandemic across various populations [18,20,29]. Notably,
studies also indicate no change or even increased PA among population groups [30], which
points to the need to further improve our understanding regarding variations in change
in PA and sedentary behavior during the pandemic. More in-depth knowledge about
the characteristics of people who have increased, decreased, or not changed their PA and
sedentary behavior as well as factors that influenced their behavior changes is lacking.
Therefore, the Swedish context constitutes an interesting case to better understand the
determinants of PA during the pandemic. In addition, the Swedish measures to limit the
spread of COVID-19 differ from other countries [31]. This fact may shed light upon some
unique contextual factors impacting on PA. A few studies on PA and sedentary behavior
during the pandemic have been conducted in Sweden [22,23]; however, these studies are
limited to specific population groups and have not investigated factors influencing a change
in PA. Therefore, we need to examine change in PA and sedentary behavior in more detail,
with a more representative sample of the Swedish population, and include determinants
of behavior change. Concurrently focusing on individual factors and the Swedish case
could impact efforts to decrease negative health consequences due to the pandemic and
address factors driving PA engagement during and after the pandemic. This study aimed
to examine the changes in PA levels, types of PA, and sedentary behavior in the Swedish
population before and during the COVID-19 pandemic. In addition, associations between
changed PA levels and demographical and behavioral determinants were investigated.

2. Material and Methods
2.1. Recruitment of Participants and Data Collection

This cross-sectional population-based study used self-reported questionnaire data
collected from participants who completed an online survey on 7 December 2020. The par-
ticipants were recruited through a survey management service including 40,000 potential
participants aged 18–79 years. A stratified sample of 2000 persons based on sex, age, and
Swedish regions were sent invitations to participate in the study. In total, 1035 (51.7%) par-
ticipants anonymously filled out the online survey. A follow-up email was sent on 11 De-
cember 2020. The study was conducted in accordance with the Declaration of Helsinki [32]
and Swedish law [33]. All participants provided their informed consent to take part in the
survey. All personal data were anonymized directly after the material was collected and
were not accessible to the researchers in the present study.

At the time of data collection, Sweden experienced the second wave of the COVID-19
pandemic, with 337,800 confirmed cases of COVID-19 and 7745 deaths. The number of
confirmed cases increased rapidly in December, reaching its peak at the turn of the year.
The responsibility to reduce the spread of infection was first and foremost the responsibility
of individuals. The Swedish government advocated to keep distance, stay home at the
slightest symptom of COVID-19, work from home if possible, and avoid environments
where congestion can occur and spend time with only a few family members or friends.
The number of people in shops and fitness centers was adapted to the size of the premises.
University teaching was performed by digital teaching and distance learning [34].
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2.2. Measures

The questionnaire included questions regarding demographic data, COVID-19, PA,
sedentary behavior, and COM-B beliefs. PA and sedentary behavior were measured with
the International Physical Activity Questionnaire-Short Form (IPAQ-SF) [35]. The IPAQ-
SF records the frequency and duration of PA during the last 7 days at four intensity
levels: vigorous intensity, such as aerobics and running; moderate intensity, such as leisure
cycling and gardening; walking as a proxy for light intensity; and sitting as a proxy for
sedentary behavior. In addition, the same items from the original IPAQ-SF were modified
to ask about the participants’ PA during a normal week in December 2019, which was
1 year before the current time as well as 3 months before the WHO declared a worldwide
COVID-19 pandemic.

The participants were also asked to rate their changes in non-organized and organized
PA using items adapted from the Patients’ Global Impression of Change scale [36]. Two
items were used: (1) To what extent has the time you spent on PA on your own, i.e., non-
organized activities in the last 7 days, changed compared with a normal week 1 year ago?
Examples of PA are exercising at home, using outdoor gyms, brisk walks, and running.
(2) To what extent has the time you spent on PA in organized activities in the last 7 days
changed compared with a normal week 1 year ago? Examples of activities are training at a
fitness center or swimming hall, playing with a sports team, and rehabilitation exercises. A
7-point response scale was used, which ranged from 1 = very much less time to 7 = very
much more time.

The participants’ perceived capability, opportunity, and motivation for PA (COM-B
beliefs) were measured using their responses to three items adapted from Keyworth, Epton,
Goldthorpe, Calam, and Armitage [37]: (1) I believe it is important for my well-being to
perform PA during the COVID-19 pandemic (response scale from 0 = strongly disagree to
10 = strongly agree); (2) Due to the COVID-19 pandemic, I feel that my ability to perform
PA in the last 7 days was . . . : (response scale from 0 = much worse than a year ago to
10 = much better than a year ago); (3) Due to the COVID-19 pandemic, I feel that my
opportunities (e.g., access to a good environment for PA, equipment, and personal support)
to perform PA in the last 7 days were . . . : (response scale from 0 = much worse than
a year ago to 10 = much better than a year ago). The questionnaire is presented as a
Supplementary Material File S1.

2.3. Statistical Analysis
2.3.1. Data Management

In this study, PA was calculated as minutes per week and transformed into metabolic
equivalent minutes (METs) according to the IPAQ-SF scoring protocol [38]. Minutes per
week were computed as minutes per PA session × frequency of sessions per week and
transformed into METs by multiplying with the respective values for light intensity (walk-
ing) (3.3) and moderate intensity (4.0) and vigorous intensity (8.0) activities. The total
METs/week were computed as the sum of light, moderate, and vigorous METs/week for
a normal week 1 year ago and in the past 7 days, respectively. The difference between
the total METs for a normal week 1 year ago and in the past 7 days was computed and
categorized as a “decrease”, “no change”, or “increase” in PA. The age groups were divided
into young adults (18–26 years old, n = 171, 16.5%), adults (27–49 years old, n = 317, 30.6%),
middle-aged adults (50–65 years old, n = 310, 30.0%), and older adults (66–79 years old,
n = 237, 22.9%).

2.3.2. Analyses

The descriptive statistics are presented as frequencies and percentages for categorical
variables and means and standard deviations for continuous variables. Spearman’s rho cor-
relation was used to analyze the correlation between PA before and during the COVID-19
pandemic. The PA levels (METs) are presented as medians because of the skewed distribu-
tion of the data. Changes in PA are presented as the proportion (%) of participants reporting
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an increase, decrease, or no change in total PA and organized and non-organized PA. To
analyze changes in PA and organized and non-organized PA concerning sex, we used
Pearson’s chi-square and (χ2) Mann–Whitney U tests. For age, we used the Kruskal–Wallis
and Dunn–Bonferroni post hoc tests. The Mann–Whitney U test was used to analyze differ-
ences in COM-B beliefs concerning sex, while Spearman’s rho was used to analyze their
association with age. A hierarchical multiple regression analysis investigated associations
among behavioral and demographical determinants and changes in total PA. The depen-
dent variable was changes in PA, which were categorized as increased, no change, and
decreased PA. The independent variables were capability, opportunity, motivation, and age.
Capability was entered first in the model because this variable had the strongest bivariate
correlation with changes in total PA among the behavioral determinants. Sex was excluded
because there was no correlation between sex and changes in total PA. Bivariate correlation
coefficients, tolerance values, and variance inflation factors were calculated to detect the
possible multicollinearity among the independent variables [39]. The analyses showed no
indications of multicollinearity. All tests were two-tailed and the significance level was set
to p < 0.05. The analyses were performed using IBM SPSS Statistics (version 26.0; IBM SPSS,
Armonk, NY, USA).

3. Results
3.1. Description of the Sample

The mean age of the sample was 50.6 years (SD = 16.5), 49.5% were women, and 5.3%
were confirmed to have had COVID-19. The descriptive characteristics for the sample are
presented in Table 1.

Table 1. Descriptive characteristics of the sample (N = 1035).

Characteristics n (%) M (SD)

Age 50.6 (16.6)
Sex

Men 523 (50.5)
Women 512 (49.5)

Highest education
Compulsory school (9 years) 66 (6.4)
Senior high school 421 (40.7)
University 546 (52.8)
Other 2 (0.2)

Confirmed COVID-19
Yes 55 (5.3)

Chronic disease
Yes 180 (17.4)

Occupation
Students/parental leave 97 (9.4)
Manual workers 218 (21.1)
Non-manual workers/Self-employed 407 (39.3)
Unemployed Sick leave/early retired 65 (6.3)
Retired 248 (24.0)

Cohabitation status
Married/partnership 494 (47.7)
Living with partner 217 (21.0)
One person household/single parent 324 (31.3)

Origin
Born in Sweden 930 (92.5)

3.2. Changes in Total, Vigorous, Moderate, and Light PA

An association was found between total METs/week before and during the COVID-19
pandemic (rs = 0.692; p < 0.001), vigorous METs/week before and during the pandemic
(rs = 0.653; p < 0.001), moderate METs/week before and during the pandemic (rs = 0.768;
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p < 0.001), and light METs/week before and during the pandemic (rs = 0.698; p < 0.001).
Hence, the total PA before the pandemic was strongly associated with the total PA during
the pandemic as well as vigorous, moderate and light PA before and during the pandemic.
Fifty-two percent of the participants reported a decrease in total METs/week during the
pandemic, while 18% reported no change and 31% reported an increase; see further details
in Figures 1 and 2.
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In total, the decrease, increase, and no change in PA led to a decrease in total METs/week
for the total sample. The vigorous and moderate METs/week also decreased compared
with before the pandemic in the total sample. There was no change in light METs/week
(see Table 2).
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Table 2. PA before and during the pandemic for the total sample and in relation to sex and age.

Total PA
METs/w Mdn

Vigorous PA
METs/w Mdn

Moderate PA
METs/w Mdn

Light PA
METs/w Mdn

Before During p Post Hoc Before During p Post Hoc Before During p Post hoc Before During p Post Hoc

Total sample a 2400 1960 <0.001 480 32 <0.001 480 240 <0.001 792 792 NS
Sex a

Men 2556 2079 0.001 480 80 0.001 720 400 0.001 693 693 NS
Women 2317 1825 0.001 480 0 <0.001 480 240 0.001 792 808 NS

Difference b NS NS NS NS
Age a

18–26 year 2758 1980 <0.001 960 320 0.001 528 240 0.001 693 660 NS
27–49 year 1920 1733 <0.001 480 48 0.001 360 240 0.001 495 660 0.001
50–65 year 2346 2007 <0.001 320 0 0.001 650 340 0.001 792 742 NS
66–79 year 3066 2205 <0.001 320 0 0.001 720 320 0.001 1188 1155 0.05

Difference c 0.001
A > B
D > B
D > C

0.03 <0.001 D > B
D > C <0.001 B > D

Abbreviations: a Wilcoxon signed-rank test, b Difference in change in PA between men and women, Mann–Whitney test, c Difference in change in PA between age groups, Kruskal–Wallis
test with Dunn–Bonferroni post hoc test, METs/w = metabolic equivalent minutes per week, A = age group 18–26 year, B = age group 27–49 year, C = age group 50–65 year, D = age
group 66–79 year, NS = Not significant.
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Both men and women reported decreased total, vigorous, and moderate METs/week
during the pandemic compared with before the pandemic. Light METs/week did not
change for either men or women. The changes in total, vigorous, moderate, and light
METs/week did not differ between men and women.

All age groups reported decreased total, vigorous, and moderate METs/week during
the pandemic compared with before the pandemic. Light METs/week did not change
for the 18–26, 50–65, and 66–79-year-old age groups, while the 27–49-year-old age group
increased their light METs/week. The change in total METs/week differed between the
age groups, where the 18–26-year-old age group decreased their total PA more than the
27–49-year-old age group, while the 66–79-year-old age group decreased their total PA more
than the 27–49 and 50–65-year-old age groups. All age groups decreased their vigorous
METs/week, but no age group showed greater changes compared with the other age
groups. The 66–79-year-old age group decreased their moderate METs/week more than
the 27–49 and 50–65-year-old age groups. The 27–49-year-old age group increased their
light METs/week more than the 66–79-year-old age group (see Table 2).

3.3. Changes in Types of PA

In relation to organized PA, 44% of participants reported a decrease during the pan-
demic, 29% reported the same amount, while 8% reported an increase. Twenty percent
of the sample never engaged in organized PA either before or during the pandemic. Con-
cerning non-organized PA, 35% reported a decrease during the pandemic, 34% reported
the same amount, and 25% reported an increase. Six percent of the sample never engaged
in non-organized PA either before or during the pandemic. There was an association
between the changes in total METs/week and changes in non-organized PA (rs = 0.328;
p < 0.01) and in changes in organized PA (rs = 0.213; p < 0.01). Hence, a decrease in total
PA was associated with a decrease in organized and non-organized PA, and vice versa.
Furthermore, organized PA decreased the most compared with before the pandemic, but
one-quarter of the sample simultaneously increased their non-organized PA.

Women reported a larger decrease in their organized PA than men did during the
pandemic (χ2 = 18.37; p = 0.01). Women simultaneously reported a larger increase in
non-organized PA than men did during the pandemic (χ2 = 16.83; p = 0.02). There were no
differences in changes in organized or non-organized PA between the age groups.

3.4. Changes in Sedentary Behavior

Sedentary behavior increased by 1.5 h per day during the COVID-19 pandemic for the
total sample. Both men and women reported an increase in sedentary behavior, but the
increase among men was larger compared with the increase among women. All age groups
reported an increase in sedentary behavior during the pandemic, although the change did
not differ between the age groups (see Table 3).

Table 3. Sedentary behavior before and during the pandemic for the total sample and in relation to
sex and age.

Sedentary Behavior Minutes/Week
Mdn (IQR)

Before During p

Total sample a 2520 (2520) 3150 (2100) <0.001
Sex a

Men 2534 (2520) 3360 (2310) <0.001
Women 2520 (2520) 2940 (2100) <0.001

Difference in change in sedentary
behavior between men and women b 0.05
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Table 3. Cont.

Sedentary Behavior Minutes/Week
Mdn (IQR)

Before During p

Age a

18–26 year 3360 (2310) 4095 (2940) 0.001
27–49 year 3360 (2517) 3360 (2555) 0.001
50–65 year 2520 (2100) 2940 (2100) 0.001
66–79 year 2100 (1313) 2310 (1680) 0.001

Difference in change in PA between
age groups c NS

Abbreviations: a Wilcoxon signed-rank test, b Mann–Whitney test, c Kruskal–Wallis test with Dunn–Bonferroni
post hoc test, IQR = Interquartile range, NS = Not significant.

3.5. Determinants of Changes in PA

People’s motivation for PA during the COVID-19 pandemic was high (Mdn = 9).
Motivation did not show any association with sex. Motivation and age showed a weak
negative association (rs = −0.10; p < 0.01).

The median value for the self-perceived capability to perform PA during the pandemic
was 5 out of 10. Thirty-five percent of participants rated their capability to perform
PA during the pandemic as worse (ratings ≤ 4) compared with before the pandemic.
Men reported better capability to perform PA (Mdn = 5) compared to women (Mdn = 5)
(U = 120,725.5; p = 0.03). Capability and age showed a weakly positive association (rs = 0.08;
p < 0.01). Altogether, the capability of the sample to perform PA was negatively affected
during the pandemic, and sex and age were relevant in the participants’ capability to
perform PA.

The median value for opportunities to perform PA during the pandemic was 4 out of
10. Fifty percent rated their PA opportunities during the pandemic as worse (ratings ≤ 4)
compared with before the pandemic. Men reported better PA opportunities (Mdn = 5)
compared to women (Mdn = 4; U = 109602.5; p < 0.001). Opportunities and age showed a
weakly positive association (rs = 0.13; p < 0.01). Altogether, the sample perceived worse PA
opportunities during the pandemic, and sex and age were relevant in PA opportunities.

Table 4 shows that the entire regression model explained 10% of the total variance of
change in total PA (METs/week). Capability alone explained 9% of the variance, while age
added 1% of the variance. Opportunities and motivation did not add any proportion of the
explained variance. Higher capability was associated with increased PA and higher age
was associated with decreased PA, and vice versa.

Table 4. Hierarchical regression analysis for change in total PA (METs/week).

Parameter B (95% CI) SE B β p

Step 1
Capability 0.13 (0.10–0.15) 0.01 0.31 <0.001

Step 2
Capability 0.12 (0.09–0.15) 0.02 0.29 <0.001
Opportunity 0.01(−0.02–0.04) 0.02 0.02 NS

Step 3
Capability 0.12 (0.09–0.15) 0.02 0.30 <0.001
Opportunity 0.01 (−0.02–0.04) 0.02 0.02 NS
Motivation −0.01 (−0.03–0.02) 0.01 −0.02 NS
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Table 4. Cont.

Parameter B (95% CI) SE B β p

Step 4
Capability 0.12 (0.09–0.15) 0.02 0.30 <0.001
Opportunity 0.01 (−0.02–0.04) 0.02 0.03 NS
Motivation −0.01 (−0.03–0.01) 0.01 −0.02 NS
Age −0.01 (−0.01–0.01) 0.00 −0.07 0.02

Abbreviations: B = unstandardized regression coefficient, 95% CI = 95% confidence interval, SE B = standard error,
β = standardized beta coefficient, NS = not significant. Note. Step 1: Adjusted R2 = 0.09; ∆R2 = 0.09 (p < 0.001).
Step 2: Adjusted R2 = 0.09; ∆R2 = 0.00 (p = 0.59). Step 3: Adjusted R2 = 0.09; ∆R2 = 0.00 (p = 0.59). Step 4: Adjusted
R2 = 0.10; ∆R2 = 0.01 (p = 0.02)

4. Discussion

This study examined changes in PA levels, types of PA, and sedentary behavior in the
Swedish population before and during the COVID-19 pandemic. In addition, associations
between changed PA levels and demographical and behavioral determinants were inves-
tigated. The main findings demonstrate that every second person reduced their total PA
level during the pandemic. Sedentary behavior increased by 1.5 h per day, whereas men
increased their sedentary behavior the most. Both organized and non-organized PA de-
creased, while organized PA decreased the most, specifically among women. Considering
PA levels, there were no differences based on sex, but differences were found among the age
groups. The largest reduction in PA level was observed among the youngest and oldest age
groups. Adults aged between 27 and 49 years increased their PA the most. The perceived
capability to perform PA was most strongly associated with changes in PA. However, the
results show an appreciable unexplained variance in change in PA, which suggests that
other variables, as yet unidentified, also contributed to the change.

The median PA levels were relatively low compared with the WHO recommendations
for PA [9] and the results of a previous Swedish study during the pandemic [22]. A potential
reason for this finding could be that the data collection was carried out in December
2020, when the second wave peaked in Sweden, while the data collection in the study by
Eek et al. [22] took place earlier in 2020. In addition, the different demographics of the
study samples, such as a larger share of older participants in the present sample could
explain some of the differences. The widely distributed PA levels in the current study
sample should also be considered when comparing and interpreting the results.

To improve our understanding of why people’s behavior changes during the pan-
demic, we must pay attention to the range of mechanisms that can be involved in behavioral
changes, including those that are related to the individual and those that involve envi-
ronmental changes [40]. Better self-perceived capabilities to perform PA appeared to be
associated with increased PA, and vice versa. The perceived importance of PA did not
explain the changes in PA levels, which is a surprising finding because motivation is an
important determinant of PA during non-pandemic circumstances [41].

Our results both support and do not support previous results explaining PA behavior
during the pandemic. Among adults in the UK, opportunities and motivation were associ-
ated with shifts in PA based on self-reported measurements of current PA, while capability
played a limited role in PA. Only conscious-based motivation predicted the UK adults’
PA, whereas automatic motivation based on habits did not predict their PA [42]. In the
current study, participants with high or low PA levels before the pandemic continued with
this pattern during the pandemic. This indicates that the Swedes’ PA habits dominated
their PA during the pandemic. A likely explanation for the differences in the results might
be that the UK has implemented periods of lockdown periods during the pandemic [38],
which may have limited PA opportunities more in the UK than in Sweden. The association
between capability and change in PA highlights how people’s mental as well as physical
capacity play an important role in their PA levels during the pandemic. Previous studies
have demonstrated that mental capacity could be reduced by, for example, fear of being
infected, distress [43], and depression during the pandemic [44], and physical capacity
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by weakened aerobic capacity due to the effects of COVID-19 infection [45]. A Belgian
study [25] demonstrated that fears of COVID-19 contagion was the main barrier for engag-
ing in PA among low-activity people. Belgium, like Sweden, opted for a light lockdown
where citizens were allowed to exercise in their homes or outdoors [13]. Thus, the findings
of the Belgian study support the relationship between capability and PA during the pan-
demic. In Sweden, people’s mental and physical capacity seem to supersede motivation
and PA opportunities during the pandemic. A possible reason is that Sweden has not
implemented periods of total lockdown, which has given people some opportunities to
engage in PA, e.g., outdoors, or together in small groups. Thus, the Swedish case shed
light on the impact of people’s self-perceived capacity to perform PA, which needs to be
specifically considered in interventions during and after the pandemic. A possible method
for exploring this finding is to target people’s self-efficacy (belief in one’s capabilities to
engage in a specific behavior) [46] to increase PA behavior as there is convincing evidence of
the relationship between self-efficacy and PA [47]. Suggested strategies include providing
specific recommendations for when, where, and how PA can be performed instead of
generally encouraging PA. This guidance may include individually tailored support for
PA in a safe environment, providing opportunities to see peers performing PA, such as
virtually via social media or in real life, and providing positive feedback [48,49].

When analyzing the PA changes during the pandemic in more detail, a more nuanced
pattern evolves according to participants’ age and types of PA. The current findings showing
that the oldest age group decreased their overall PA level more compared with younger
age groups are supported by previous studies using self-reported measurements [22,50].
This finding is concerning because PA in older age decreases the risk of several lifestyle-
related diseases and comorbidity [51], while the number of sedentary hours is found to be
associated with an increased risk of mortality [52]. The oldest age group had the lowest
number of sedentary hours, which is surprising because sedentary time usually increases
during retirement and old age [53] and is described as a natural aspect of aging [54].
Notably, the youngest age group in this study reported a high level of sedentary time
during the pandemic and they experienced a greater decrease in their total PA levels
compared with the adult group. These findings are similar to a Spanish study based on
self-reported measurements and recall, including adults of 18–64 years, showing that the
youngest age group decreased their PA and increased their sedentary time the most during
the pandemic [55]. However, Spain has implemented strict rules stipulating confinement,
which need to be considered when comparing results from Sweden and Spain. A US study
that used direct observations of children’s PA revealed a significant decline in the number
of physically active children (aged 1–12 years) at parks during the pandemic compared to
before the pandemic [56]. It is important that these habits not persist over time because
infrequent participation in PA at a young age is associated with physical inactivity in
adulthood [57]. Furthermore, the volume of sedentary time in the young age group needs
specific attention as evidence points to specific health risks of sedentary behavior even if
an individual performs PA [6]. Moreover, studies have demonstrated that psychological
distress increased more in younger adults than older adults during the pandemic [58]. This
may be because the younger population had to decrease their social activities a lot during
the pandemic to reduce the spread of infection, even though they do not have the greatest
risk of serious illness and early death [59]. In addition, the already very low PA levels
among younger people during non-pandemic circumstances [1] make them even more
vulnerable during the pandemic because of the additional barriers. Taken together, these
results emphasize the need to pay specific attention to young adults in the employment of
health-improving strategies.

The consequences of COVID-19 restrictions and recommendations have not only
affected PA levels, but also the patterns of PA practices. Both non-organized and organized
PA decreased, but organized PA decreased the most. Constandt et al. [25] demonstrated
that the loss of competitive elements when performing PA was one of the main reasons
for the reduction in PA during the COVID-19 pandemic in Belgium. Competitive elements
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are a usual aspect of sports activities performed in teams or at fitness gyms; therefore, this
could be a possible explanation for our findings. In addition, women changed their type
of PA more than men did, with a larger decrease in organized PA and a larger increase in
non-organized PA. Hence, the COVID-19 restrictions, such as closed or reduced activities at
fitness centers, appear to have impacted women more than men. However, women appear
to have adapted to these changed circumstances and developed behavior to compensate for
their loss of access to fitness centers by performing more non-organized activities, such as
home-based exercises. This flexibility in types of PA performance may create opportunities
to incorporate PA into daily living during the current pandemic and other social health-care
crises, which is essential to improving well-being [12] and preventing lifestyle-related
diseases [60].

Strengths and Limitations

The strengths of this study are its population study design and the relatively large
sample, which included participants aged 18 to 79 years, which has resulted in new knowl-
edge about the consequences for the Swedish adult population, their PA and sedentary
behavior during the pandemic. Another strength is that the participants rated their PA
levels twice for the past 7 days and during the corresponding period 1 year before. By
measuring PA levels during the same month of the year during the pandemic and just
before the pandemic broke out, the effect of weather and time on PA levels decreased.
Although the relatively large population implies good statistical power, some limitations
should be acknowledged. First, the cross-sectional design precludes assumptions about
the temporality or causality of the association between COVID-19 and PA. Second, there
are limitations related to response bias. Although IPAQ-SF is a recommended and widely
used measure, the validity of its self-reported measures for PA is not optimal [61]. Addi-
tionally, uncertain data regarding PA before the pandemic due to difficulties remembering
performed PA a year ago may have influenced the results. A possible solution to address
this limitation in future research is the use of objective measures of PA [62], such as direct
observation [56]. Third, the 48% drop-out and the overrepresentation of people with a
university degree in this study (53%) compared with the Swedish population in general
(29%) [63] might affect the representativeness of the sample.

5. Conclusions

During the COVID-19 pandemic, most of the Swedish population decreased their PA
levels and concurrently increased their sedentary behavior. Drawing upon the ample litera-
ture, this may have both a short- and long-term negative health impact. The consequences
of the pandemic on PA and sedentary behavior pose a challenge for the global goal of
significantly increased PA. Self-perceived mental and physical capacity and age explain
some of the variations in PA change. However, other variables must be studied to further
understand the determinants of PA. To adapt to new circumstances during the pandemic,
including societal restrictions and the risk of COVID-19 contagion, people have changed
their PA behaviors by increasing their non-organized PA, e.g., home-based training, and by
decreasing their organized PA, e.g., at fitness centers, which suggests that many people can
act based on changed conditions. However, the overall PA decrease indicates the need for
further innovations for safe and easily accessible PA during the pandemic. Innovations also
need to address sedentary behavior, specifically since increased PA cannot fully replace
sedentary time. Even though adaptations have been important to maintain normal PA for
many, some groups need specific attention to regain their previous PA levels. Considering
the strong evidence of positive health effects of PA and reduced sedentary behavior, in
addition to the emerging evidence that PA can yield positive COVID-19 outcomes, the
current study findings show the need for novel and additional efforts to support increased
PA. The Swedish context during the pandemic shed light on the need to improve people’s
self-perceived capability for PA in interventions. Furthermore, we need to focus on the
youngest and oldest age groups and implement interventions on an individual basis as
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well as in organizational contexts. Given this cross-sectional study was conducted during
the second wave of COVID-19, follow-up studies are needed to investigate the changing
trends in PA during the pandemic.
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