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Abstract

While physical activity has been extensively positively associated with physical and mental health,
evidence indicates that some individuals have struggled to maintain sufficient exercise levels during
the recent Covid-19 lockdowns. Using a mixed-methods design, this study aimed to characterise the
features of lockdown-related physical activity and exercise behaviour changes and explore the
challenges that people faced during these periods. Adult participants (N=163) who had experienced
both the first and second formal lockdowns in England in 2020 were recruited to take part in an
online survey. The questionnaire included demographic questions, measures of physical activity and
resilience, and four open-ended questions about challenges and changes in physical activity over
lockdown. Results indicated that younger adults were more likely to have reduced their activity over
lockdown than others and that commonly reported challenges to exercise included logistical,
motivational and time-related difficulties. Strategies to accommodate these challenges often relied

on technology. Implications for future interventions are discussed.

It is well established that physical activity is beneficial for physical and mental health and social
wellbeing (Aylett et al., 2018; Helmrich et al., 1991; Lavie et al., 2015). Indeed, physical inactivity has
been proposed as a leading cause of death across the globe (Katzmarzyk, Min-Lee, Martin & Blair,
2017) and as a risk factor for mental iliness (Galper et al., 2006). Furthermore, physical activity has
been identified as a protective factor against Covid-19 and as a support to recovery from the illness
(Dwyer et al., 2020). Numerous studies have indicated that the Covid-19 pandemic and its related
lockdowns have impacted individuals’ physical activity levels globally and within both developing and
developed countries; the majority of these have indicated an overall decrease in physical activity and
increase in sedentary behaviour (Stockwell et al., 2021). The principal proposed explanation for this is
the ban imposed in many countries on leaving the house for ‘unnecessary reasons’ during lockdown.
Several studies, however, have identified separate sub-groups who have increased, decreased or not
changed their physical activity levels. Perez-Rodrigo et al. (2021), for example, reported that women
and individuals who are younger were more likely to increase their physical activity over lockdown in
Spain, while Robinson et al. (2021) found that individuals with high BMI or declining mental health
were more likely to decrease their exercise in a UK-based study.

There are a number of plausible explanations for the variation in people’s physical activity levels over
lockdown, many of which concentrate on exercise specifically. Some groups might find it easier to
maintain motivation to exercise because of their circumstances, preferred exercise type or personality

factors. Studies addressing other health behaviours such as eating and alcohol consumption have



indicated that specific groups may be particularly vulnerable to deterioration of positive health
behaviours during lockdown. For example, Robinson and colleagues (Robinson et al., 2021) found that
individuals who were younger, had fewer educational qualifications or experienced negative mental
health during lockdown were all more likely to overeat during this period. Similarly, being younger
predicted increased alcohol consumption during lockdown (Jacob et al., 2021).

Alternatively, some types of physical activity lend themselves more than others to a lockdown
situation; for example, face to face exercise classes were cancelled and gyms closed across the globe
but running alone continued to be allowed in most countries (Stockwell et al., 2021). On the other
hand, some individuals use their daily commute to incorporate physical activity into their life
(Humphreys et al., 2013) which will inevitably have stopped for those forced to work from home.
Resilience may also play a role in the maintenance or deterioration of physical activity habits during
lockdown. Resilience has been associated with physical activity in previous research such that higher
levels of resilience have been associated with higher levels of physical activity (Childs & de Wit, 2014).
Resilience is defined as the ability to ‘bounce back’ from challenging circumstances (Smith et al., 2008).
Undoubtedly, the pandemic has created numerous challenging circumstances for the majority of
individuals. It stands to reason that individuals with high levels of resilience might be more likely to
maintain or increase physical activity levels during lockdown situations than those with lower
resilience.

Most research looking at physical activity levels in lockdown to date has been quantitative in its
approach (Stockwell et al., 2021). This is useful to explore patterns across time but does not contribute
to understanding why different groups struggle more or less to engage in exercise and physical
activity, or what the specific lockdown-related challenges might be.

There are two reasons why it is valuable to improve understanding areas around lockdown related
change to physical activity. First, reports suggest that Covid-19 variants will continue to emerge,
raising the possibility of further ‘waves’ of the pandemic and of future lockdowns (BBC, 2021). Second,
even in the absence of lockdown, there is an expectation in many countries that unemployment levels
will continue to be high for some time (OECD Data, 2021) and that many of those who are in
employment will continue to work from home for the foreseeable future (Global Workforce Analytics,
2021). If these situations contribute to the challenges of maintaining physical activity, it is important
that those affected can receive support to help them engage or re-engage in appropriate and realistic
exercise routines.

This mixed-methods exploratory study aimed first to explore the characteristics of lockdown-related

physical activity change and then sought to understand the challenges individuals have faced relating



to physical activity in lockdown as well as methods employed to overcome those challenges. Finally,
we consider how our findings can be used to support physical activity interventions in the future.
Methods
The study was granted ethical approval by the University of Reading Research Ethics Committee
(reference 2020-126-SS).
Design
The study had a mixed methods design. The quantitative element of the study had a repeated
measures, within-subjects design whereby participants were asked to think about three time periods:
pre-lockdown, the first national lockdown and the second national lockdown. They were asked to
think about the first two of these time periods retrospectively. The study took place during the second
national lockdown in England (November 2020) so for this period they were asked to think about the
current time. Participants were additionally asked for brief qualitative feedback as described in
Measures.
Participants
Participants were recruited through a snowballing technique (the researchers advertised the study on
their personal social media channels, inviting connections and networks to share as well as advertising
through a central University participant recruitment system, SONA) between 18th November and 2nd
December 2020. All participants were therefore under lockdown conditions when they participated
because these dates fell into the second formal Covid lockdown in England. Individuals who were over
18, could read and understand English, and resided in England during the Covid-19 lockdown periods
were eligible to take part. There were no further exclusion criteria.
Power Analysis using G*Power (Faul et al., 2007) based on previous relevant research (Savage et al.,
2020), assuming a medium effect size and power of 0.8, indicated that the sample should comprise
minimum 78 participants to detect a change in activity levels. In total, 176 participants were recruited.
Thirteen were excluded (two reported their age as under-18, one reported infeasibly high physical
activity scores and 10 reported being outside of the country during one or more of the lockdown
periods).
The final sample therefore comprised 163 participants with an age range of 18 — 77 vyears.

Demographics and descriptives can be seen in Table 1.



Table 1

Sample demographics

M SD
Age 38.3 18.4
n %
Gender
Female 134 82.2
Male 27 16.6
Prefer not to say 2 1.2
Current employment
(at LD2)
Emzl)oyed (full or part- 56 343
Student 56 34.4
Self-employed 16 9.8
Retired 15 9.2
Unemployed 15 9.2
Furloughed 4 2.5
Full time parent/carer 1 0.6
Furlough status in LD 1
Furlough 25 15.3
Not furlough 71 43.6
Not applicable 67 41.1
Current work from home status (during LD2)
Working from home 28 17.2
Working in workplace 28 17.2
Both 16 9.8
Neither/not working 91 55.8
Work from home status in LD 1
Working from home 42 25.8
Working in workplace 17 10.4
Both 12 7.4
Neither/not working 92 56.4
Shielding status* in LD 1
Shielding 15 9.2
Not shielding 158 90.8
Resilience (BRS) scores & categories

Low resilience 60 36.8
Normal resilience 84 51.5
High resilience 19 11.7

M = SD =
BRS score 175 0.65

LD = Lockdown. * Shielding refers to the act of not leaving home at all and minimizing all face to face

contact; people deemed most clinically vulnerable in the first lockdown were advised to do this.



Procedure

Prior to data collection, participants were provided with a brief information sheet detailing what
participation would involve and the purpose of the study. They were then invited to provide consent
and upon doing so were taken to the first page of the online questionnaire, hosted by Online Surveys
(formerly Bristol Online Surveys). On completion of the questionnaire, they were taken to a webpage
that provided a short debrief explaining the study aims and reminding them how to contact the
research team should they have any outstanding questions.

Measures

Participants were asked to provide demographic data as detailed in Table 1. Additional questions were
administered and participants were asked to answer them with reference to the current time, as well
as to retrospectively think back and report how they would have answered during the previous
lockdown (i.e. March-May 2020), and before any lockdowns (i.e. January/February 2020). In order to
assist participants in thinking about how they felt and behaved during these periods, they were given
a visual timeline image to look at which indicated various events that had taken place during the
periods they were being asked to think about. For example, ‘pre-lockdown’ was graphically
represented as being before the moment that the Prime Minister announced the first lockdown.

The Godin-Shephard Leisure-Time Physical Activity Questionnaire (GSLTPAQ; Godin & Shephard,
2015)

Participants were asked to complete this questionnaire for the three time points described above. It
asks people to identify how many times, over an ‘average’ 7-day period, they do the following types
of exercise for more than 15 minutes during leisure time: strenuous (heart beats rapidly), moderate
(not exhausting) and mild (minimal effort). These scores are multiplied by the corresponding
metabolic equivalent of task (MET) value (9, 5 and 3 respectively) and then summed to produce a
Leisure Score Index (LSI). Two of the sub-scales (moderate and strenuous exercise) are also used to
categorise whether an individual is sufficiently active or not (Amireault & Godin, 2015). (See
supplementary information for further detail on scoring).

Brief Resilience Scale (BRS, Smith et al., 2008)

This is a six-item questionnaire in which participants rate their agreement with statements (e.g. ‘I tend
to bounce back quickly after hard times’). The final score is used to categorise participants as ‘low’,
‘normal’ or ‘high’ in resilience (Smith et al., 2008). For the purposes of this study, resilience is treated
as trait rather than state and therefore the measure was only administered once. There is some

debate around whether resilience is stable or not (Windle, 2011), but it was felt that asking people to



remember retrospectively how resilient they were would be challenging (as compared, for example,
to quantifying how much exercise they had done previously).

Open-ended questions

In order to explore further participants’ challenges and behaviours around exercise during the
pandemic, they were asked four additional open-ended questions:

1. How did your exercise change during National Lockdown 17?

2. What challenges did you face when trying to adapt your exercise routines during National
Lockdown 17?

3. If you did face any challenges, how did you overcome them?

4. How has your exercise changed during National Lockdown 2 in England in November 20207
Analysis

Descriptive data to characterise LSI scores and changes were calculated. To examine changes in
physical activity, a one-way repeated measures ANOVA was conducted with LS| as the outcome
measure. Further repeated measures ANOVAs were conducted with the demographics outlined in
Table 1 entered as between-subjects factors to establish whether any groups were more likely to
increase or decrease their leisure time physical activity (LTPA) levels over time.

To assess whether resilience influenced the relationship between lockdowns and leisure time physical
activity (LTPA), specifically whether there was an interaction between resilience and LTPA level, a
repeated measures ANOVA was conducted with LSI as the outcome measure and resilience category
(high, low or medium) as a between-subjects factor.

Thematic analysis was applied to all open-ended questions, following the 6-phase process by Braun
and Clarke (Braun & Clarke, 2014). Additional content analysis was applied to the first and last of these
questions (change in exercise in Lockdown 1 and 2) to gather information about changes in exercise
type carried out over time. The data was coded by the first author (WW) and 10% of this was double

coded by another author (SS) with 100% inter-rater reliability.

Results
Descriptives
Descriptive data indicated that LSIs increased slightly between pre-lockdown and Lockdown 1, with a
decrease between Lockdown 1 and Lockdown 2. This was reflected in the Moderate-Strenuous LSls
which showed over 50% of the sample reporting ‘sufficient activity’ in pre-lockdown and Lockdown 1

and fewer than half reporting this in Lockdown 2.



Table 2

Descriptive physical activity data

Pre-lockdown Lockdown 1 Lockdown 2
M SD M SD M sD
Leisure 374 2233 3831 2629 3389  22.66
Score Index
% n % n % n
Suff|C|'entIy 54.0 88 55.8 91 44.8 73
active

Table 3 shows how many people decreased, increased or had no change in their Leisure Score Index
(LSI) between different time points.
Table 3

Change in LSls across timepoints

Pre-lockdown - Pre-lockdown - Lockdown 1 -
Lockdown 1 Lockdown 2 Lockdown 2
n % n % n %
Decrease 63 38.7 83 50.9 86 52.8
No 26 16 22 13.5 25 15.3
change
Increase 74 45.4 58 35.6 52 31.9

Changes in physical activity

A one-way repeated measures ANOVA indicated that there was no significant change on LSls across
time (F(2,324)=2.97, p=0.053). The p-value was close to significance and post-hoc tests indicated
that the greatest change was a decrease in exercise between Lockdown 1 and Lockdown 2.

Further repeated measures ANOVA analyses indicated no between-groups differences on physical
activity levels across time for any of gender, shielding status, working from home status or
employment status (p>0.05 in all cases). There was a significant interaction between age group
(F(2,322)=3.91, p=0.021) such that individuals under 30 years of age had significantly higher LSIs
(M=42.5, SD=22.7) than the rest of the sample (M=33.5, SD=21.3) pre-lockdown, but there was no
significant difference in Lockdown 1 (M=37.4, SD=25.3, M=39.1, SD=27.1 respectively) or Lockdown
2 (M=35.5, SD=23.3, M=32.6, SD=22.2 respectively).



Figure 1

Leisure Score Index (LSl) across time with age group as a between-groups factor
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One way repeated measures ANOVA analyses indicated that there was a significant interaction
between resilience category and time for LSI (F(4,316)=2.806, p=0.026) but further Tukey post-hoc
tests did not reveal any between category differences. Observation of the data indicated that this is
likely because of the small number of participants in the ‘high resilience’ category (n=19) and that
any potential difference lay between the ‘high resilience’ group and the remainder of the sample,
such that those with higher resilience increased their physical activity by the most in Lockdown 1
and maintained this difference in Lockdown 2, while other participants reduced their physical
activity levels in Lockdown 2.

All 163 participants responded to the open-ended questions about changes in exercise during
Lockdown 1 and Lockdown 2. These participants reported increases, decreases and no change to
frequency and intensity of exercise for both time periods. Five key themes emerged from
participants’ responses to the first and last open-ended questions regarding change in exercise in
Lockdown 1 and 2: A) ‘Exercise Technology’ (3 sub-themes); B) ‘Type of Exercise’ (5 sub-themes); C)
‘Frequency and Intensity’; D) ‘Factors Affecting Exercise’ (6 sub-themes); and E) ‘No Changes’. (See
Figure 2). Participants reported greater use of technology to support their exercise (such as apps or
online videos) alongside a change in the type of exercise they engaged in and the
frequency/intensity of the exercise. A range of factors which affected participants’ exercise were
reported, such as gym closures and a lack of motivation. However, for some participants no changes
to their exercise were reported during Lockdowns 1 and 2.

Conceptual content analysis indicated that exercise type predominantly centered on walking and

home-workouts (including videos and online classes). Other exercises that participants mentioned



the most were running, cycling, yoga and pilates. All of these were mentioned more for Lockdown 1
than Lockdown 2. (See Figure 3).
Figure 2

Thematic map of participants’ changes to exercise during Lockdowns 1 & 2.

Themes Sub-Themes Example Quotes

“greater use of apps to
l track, analyse and

Exercise Apps communicate with others”
Exercise “used more YouTube
Exercise Videos videos to give me
Tech nology exercises to do"

Online Classes I—' “PT sessions went to zoom"

~—

Home Workouts I—i “more home workouts”

“tried to go for a walk

Walking [ vy o
Type of Exercise Running I—O “...took up running”
Cycling l__. "I bought a new bike, and

would go cycling”

—

Yoga/Pilates l——o “yoga from online videos”

“reduced the amounts of
time and length of time |

was running”
Frequency & less active in general now’
R “a lot more exerciseas |
lntenSIty have found it does make

me feel better...”

“did not exerciseat all...
No Team/Group used to play badminton on

Exercise (LD1 only) ateam ...every week”

!

“not able to walk so much as
my workload increased”

Working Situation la

Factors Affectin —
. 9 Gym/Facility | 4 “gym closed sono more
Exercise Closures exercise classes”
Time I_, “more as furloughed so
had more time”
1 Motivation I—. “the motivation was harder
to keep it up”
Poor Weather o “dark when | get home so
(LD2 only) not keen on going out in
the dark”
“no change. No need to
No Changes O —e change; get up, exercise,
go to work”




Figure 3
Conceptual content analysis: frequency of types of exercise reported during both Lockdown 1 (LD1)

and Lockdown 2 (LD 2)
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Challenges to exercise

The challenges participants faced when attempting to adapt their exercise habits during Lockdown 1,
and how they overcame these, are summarised in Figure 4. Six main challenges were identified:
motivation; fears about contracting COVID-19 whilst exercising outdoors; access to space; access to
exercise equipment (e.g. weights); gym/leisure facility closures; and time available to exercise.
Eleven strategies/adaptations were identified from participants’ responses to the second question

‘How did you overcome these challenges?’.



Figure 4

Thematic map of the challenges participants faced when adapting their exercise habits during

lockdown
Adaptations/
Challenges ptatic
Strategies
Structure, routine,
e planning and goals
Motivation
Working out with
household
Change exercise
Fear o.f time
Contracting
COVID-19 Change exercise
location

Accessto Space

Gardens and
outdoors

Adapting spaces
within the house

Accessto
Equipment

Bought equipment

Adjusted exercise

Gym/Leisure
Facility Closures

Change exercise
time

Time Available

Routine

Q2 o0 9 9 0

Flexibility

Discussion

Example Quotes

“keep going and adding
more structure to the day”

“my family would go on
walks with me to make
sure we got a bit of
exercise each day.”

“l avoided busy times”

“| found alternative places
to walk through trial and
error”

“using my garden and
outside my house.”

“l used a space that
worked for what | was
doing, even though it
wasn't a conventional
workout space.”

“bought more equipment
with my housemates - we
now own a home gym in
our uni house garden”

“not being able to go to the
gym meant that | had to
find other ways to exercise'

“different exercises”

“woke up earlier, most
mornings | went out at
5am to exercise before my
children woke up and my
husband went to work”

“scheduling time”

“did more walking with kids
instead”



Overall, no significant changes in physical activity across three time periods, namely pre-lockdown,
Lockdown 1 and Lockdown 2 were detected for the whole sample. There was, however, a trend
towards a reduction in physical activity over time which reflects previous research (Stockwell et al.,
2021). The study also identified specific groups who may be more likely to reduce their physical activity
in lockdown; these included under-30s and people with lower resilience levels. An emerging body of
research indicates that younger adults have struggled to maintain their health behaviours over the
period of the pandemic (e.g. Jacob et al., 2021; Robinson et al., 2021; Snuggs & McGregor, 2021). An
important question going forwards will be whether these difficulties remain in the longer term. If they
do, implications for long term health difficulties in this groups could be serious, warranting specific
new interventions. The qualitative data further identified that people working from home, reliant on
external factors in their exercise (e.g. teammates or gyms) and/or under pandemic-related time
pressure faced challenges to their ability to implement exercise.

Walking was most commonly cited as an exercise behaviour employed in lockdown, followed by home
workouts. With this in mind, it is important to consider how the mental and physical health benefits
of walking can be maximised. Murtagh (2015) suggested that to achieve a physical benefit from
walking, individuals should do so at a brisk pace for at least 70-90 minutes per week. The current study
did not measure duration of exercise behaviours. If people underestimate walking duration and
intensity necessary to achieve health benefits, it may actually be detrimental to introduce walking as
a permanent replacement for other activities. Data from activity trackers such as Fitbit (Fitbit, 2020)
indicate that walking has declined globally since the beginning of the pandemic. Future research would
benefit from combining self-report studies with this type of physiological verification.

Challenges to physical activity

A variety of challenges to exercise behaviour were identified by participants. This is useful because it
can help identify barriers in future lockdowns and for specific groups, such as individuals working from
home. Broadly, challenges covered motivational difficulties, logistical issues (e.g. gym closures),
restricted time and access to space. Even as restrictions ease, several of these factors are likely to
remain. For example, many people continue to work from home and this will incur practical issues
such as challenges to routine and reduced opportunity to incorporate exercise behaviour into
commuting.

Strategies to overcome these challenges included attending online classes, using fitness apps and
adapting spaces at home to facilitate exercise behaviour. Participants also reported working out with
housemates to increase motivation and using outside space to exercise.

Implications for theory & practice



Findings from this study have important implications for intervention development and public health
messages. In line with research on other health behaviours, certain groups, in particular younger
adults, have been identified as having struggled more to maintain physical activity than others. This
can help inform intervention target audiences. Our findings around resilience need further
investigation and could reveal a mechanism with which to help less active individuals; i.e. target
improved resilience alongside increased activity. Further implications of our findings can be
considered within the context of the COM-B model (Michie, Van Stralen & West, 2011); specific
barriers to exercise behaviour for our sample included motivation and opportunity (i.e. access to
appropriate space to exercise, time etc.). In the event of future lockdown or increased Covid-19
restrictions, these might be useful targets for intervention development.

The methods of addressing the identified challenges that participants used were overly reliant on
technology. This presents an accessibility issue; given that individuals from lower socio-economic
status are more likely to be overweight and less like to be sufficiently active (McLaren, 2007), relying
on technology in the current environment to help increase physical activity levels will likely further
exacerbate this health inequality. Indeed, only 50% of households with an annual income between £6-
10,000 have access to the internet (ONS, 2019). Solutions to this problem could include broadcasting
home workouts on free-to-access television and providing free access to exercise videos via mobile
networks. It should be noted, however, that our sample was recruited online. This finding, may only
be applicable to those who already have access to the internet and further research should address
whether those with no (or limited) internet access have found different solutions to the challenges of
physical activity in lockdown and if not, what alternative solutions might be feasible. Nevertheless,
our participants proposed a number of innovative approaches to remaining active in lockdown and an
upsurge of smartphone applications and streaming services aimed at physical health (Parker, Uddin,
Rodgers, Brown, Veitch, Salmon et al., 2021) has been seen in recent months; for many people, these
technological solutions will provide opportunity.

Strengths & limitations

A principal limitation of this study, as with many studies of this kind, is that participants were asked to
self-report retrospectively about two-time points, leaving responses vulnerable to inaccurate
memory. On the other hand, a strength is that the data were all collected during a period of lockdown
in England. Robustly psychometrically tested measures were used, so relative confidence can be held
regarding the third time point data.

It is also difficult to make direct comparisons between ‘Lockdown 1’ and ‘Lockdown 2’ because of
seasonal differences. This is highlighted by the finding that weather and daylight were only reported

as a barrier to exercise behaviours in Lockdown 2. Nevertheless, weather and daylight conditions in



November compared to those of the early months of the year were similar in England in 2020. In this
sense, the comparisons made between ‘pre-lockdown’ and ‘Lockdown 2’ are arguably more justified.
Additionally, although participants were asked to indicate their pre-lockdown exercise levels, we did
not specifically explore whether some participants had no scope to decrease their exercise from pre-
lockdown (i.e. if they were not physically active in the first place). Although the study sample was
large, some of the sub-groups were very small. Most notably, our ‘high resilience’ group only
contained 19 people in a sample of 163, and the shielding group only comprised 15 participants. We
were also unable to look at more specific older age groups because of the limited number of older
adults in the sample. Furthermore, the sample was predominantly female. It is important to consider
this study as exploratory; the data is not representative of the UK population, nor can it be considered
generalizable to the UK population. Unfortunately, this also prevented more detailed analysis and
future research should consider individuals who are shielding in particular as these people are likely
to be particularly vulnerable.

Itis also important to recognize the impact that recruitment methods may have had on the results. As
participants were recruited online, this necessarily requires them to have internet access. As noted
above, we cannot infer findings about members of the population who have limited or no internet
access. Furthermore, this method of recruitment might create further unseen bias in terms of
demographics, related to working environments and socio-economic status.

Conclusions

This study has provided insight into the types of challenges to physical activity that individuals have
experienced during recent lockdown periods as well as strategies employed to address these
challenges. Accessibility difficulties and decreased motivation were frequently mentioned.
Adjustments to routine and online exercise options were often employed to overcome these
difficulties. Some groups seem particularly likely to reduce their pre-Covid level of exercise
behaviour, in particular, younger adults. Even in the absence of lockdown, it is likely some of these
challenges will remain present for some time. There may be an over-reliance on technology to
address barriers and future research should explore interventions to support individuals who find it
difficult to maintain physical activity due to pandemic-related reasons. Ongoing research in this area
is essential to establish whether exercise behaviours have decreased for some groups in the longer
term to ensure that long-term health implications (e.g. cardiovascular, respiratory and endocrine

conditions) of such a reduction can be addressed.
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