
Physical activity during the COVID-19 pandemic in the UK: a qualitative analysis of free-text survey 

data  

Verity Hailey*1, Alexandra Burton1, Mark Hamer2, Daisy Fancourt1, Abigail Fisher1 

1 Department of Behavioural Science and Health, University College London, London, UK. 

2 Institute Sport Exercise & Health, Division Surgery & Interventional Science, University College 

London, London, UK 

*Corresponding author: Verity Hailey, UCL Department of Behavioural Science, 1-19 Torrington 

Place, London, WC1E 7HB, UK (e-mail: verity.hailey.18@ucl.ac.uk) 

Abstract 

Background Several quantitative studies have found a decline in physical activity in response to 

COVID-19 pandemic restrictions. The aim of the present study was to use large-scale free text survey 

data to qualitatively gain a more in-depth understanding of the impact of the COVID-19 pandemic on 

physical activity, then map barriers and facilitators to the Capability, Opportunity, Motivation, and 

Behaviour (COM-B) Model of Behaviour to aid future intervention development. Methods 17,082 

participants provided a response to the free text module, and data from those who mentioned 

physical activity in any context were included. Data were analysed using thematic analysis and key 

themes identified. Results 5396 participants provided 7490 quotes related to physical activity. The 

sample were predominately female (84%), white (97%) and aged <60 years (57%). Seven key themes 

were identified: the importance of outdoor space, changes in daily routine, impact of COVID-19 

restrictions, perceived risks or threats to participation, the importance of physical health, the 

importance of physical activity for mental health and the use of technology. Conclusion Future 

physical activity interventions could encourage people to walk outdoors, which is low cost, flexible, 

and accessible to many. Developing online resources to promote and support physical activity 

provides a flexible way to deliver quality content to a large audience. 
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1. Background 

The COVID-19 pandemic had a profound impact on society with measures taken to control the virus, 

such as lockdowns, travel restrictions and social distancing fundamentally changing the way we 

work, socialise and exercise [1]. It is well established that sufficient physical activity is important for 

prevention of many chronic diseases [2], [3]. This may be particularly important during a pandemic 

as demonstrated by a nationwide cohort study (South Korea) and a retrospective observational 

study (USA) which found that active adults had reduced risk of severe infection by COVID-19 [4], [5]. 

Adults who consistently met physical activity guidelines had a reduced risk of hospitalisation, 

admission to critical care and death compared to those who were consistently inactive [5]. A case 

control study (Sweden) emphasised the importance of maintaining or increasing cardiovascular 

fitness to strengthen resilience to severe COVID-19 [6]. Studies also found physical inactivity and 

weight-related comorbidities were significant risk factors for contracting COVID-19 [7]. In non-

pandemic settings, a meta-analysis of 54 studies (7 observational, 42 interventional, 5 vaccination 

studies), looked at the effect of regular physical activity on the immune system and risk of 

community acquired infection. This found regular moderate to vigorous physical activity increases 

resistance to infectious disease, reducing the risk of community acquired infection, and infectious 

disease mortality in the general population [8].   

A large number of quantitative studies demonstrated that physical activity substantially reduced as a 

result of the COVID-19 social restrictions [9]–[11]. Lockdown had an overall negative impact on 

movement, with reduced levels of physical activity seen across the world [9]. This is problematic 

because physical inactivity was already a global public health emergency, with an estimated 28% (1.4 

billion people) of the global population being physically inactive [12]. Therefore, further reductions 

in physical activity is worrying. However, there were also differential effects, with some groups, such 

as those with long-term health conditions e.g. hypertension, lung disease, and mental health 

problems being impacted more, leading to a reduction in physical activity [13] But alongside this, 

there was some evidence that older adults were more likely to maintain their physical activity during 

lockdown [14], [15].  

Qualitative data are particularly useful in providing insights into peoples lived experiences during 

pandemics and other health emergencies, providing complimentary data to support epidemiological 

findings[16], [17]. They can help untangle seemingly discrepant or surprising findings, as well as 

provide specific targets for intervention development. In order to inform intervention design, it is 

useful to map qualitative findings onto a theoretical intervention development framework [18]; one 
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such framework is the Capability, Opportunity, Motivation, and Behaviour (COM-B) Model of 

Behaviour  [19]. The COM-B posits that for a given behaviour such as physical activity to occur, there 

must be sufficient capability (physical or psychological), opportunity (physical or social 

environmental), and motivation (reflective or automatic) present. All three components are 

essential, if any of these components are weak or lacking, the behaviour has lower likelihood of 

occurrence [19]. The model also posits that both capability and opportunity influence motivation, 

making it the central mediator of the model [20].  

During COVID-19 the COM-B model has been used to identify facilitators and barriers to behaviours 

such as adherence to COVID-19 social distancing guidelines in the UK [21], [22].  Both studies 

identified a range of factors that contributed to compliance. Good social support and consistent, 

clear guidance were found to be drivers for compliance. From the COM-B model psychological 

capability, social opportunity and reflective motivation were important influences on 

compliance[23]. But the COM-B model has been used less in relation to physical activity. In research 

conducted outside of the pandemic context, Howlett et al. (2019) found motivation to be strongly 

associated with physical activity in adults, with capability and opportunity partly mediating the 

association of physical activity behaviour [20]. Additionally, Willmott et al. (2021) identified, 

associations between behaviour, capability and opportunity through the mediating effect of 

motivation in young adults aged 18-35 years [24]. In research conducted into the COVID-19 

pandemic, a review of 64 studies investigating correlates of physical activity behaviour identified 

that targeting capability on a psychological level and opportunity on a physical level may facilitate 

physical activity behaviour [25].  

However, despite the large body of quantitative data on the impact of COVID-19 on physical activity, 

very few qualitative studies have been conducted. One American study aimed to understand 22 

adults attempts to maintain an active lifestyle during the COVID-19 pandemic [26].  Participants 

described how during the initial lockdown they had a lack of motivation for exercise, however there 

was a gradual increase in motivation and participation in fitness exercises at home [26]. This study 

recruited only previous regular gym attenders, so findings may not be transferable to groups 

engaged in less intensive or less formalised physical activity. A qualitative study of 12 adults in 

Canada with a range of physical activity levels found that physical activity which could not be 

undertaken due to COVID-19 restrictions was often replaced by other types of activity such as online 

workouts, home exercise equipment, walking or biking on local paths. For those who required access 

to specific sports facilities some didn’t find an appropriate alternative activity [27]. However, due to 

the small sample size, this study did not allow for comparison across demographic groups. A UK 

qualitative study looked at barriers and facilitators to physical activity during COVID-19 and mapped 
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to the COM-B model [28]. One study focused on those people that had been particularly affected by 

restrictions (younger adults aged 18-24, older adults aged 70+, parents with small children and those 

with physical or mental health conditions) and conducted In-depth interviews with 116 adults within 

these demographics. This study identified 4 themes (with seven subthemes): the importance of 

outdoor space, impact of COVID-19 restrictions, fear of contracting COVID-19 and level of 

engagement with home exercise. These were identified as either barriers or facilitators and mapped 

onto the COM-B model. Opportunity (physical) and motivation (reflective) were found to be factors 

influencing physical activity, no themes mapped to capability [28]. However, these studies remain 

relatively small in size [26], or focus on specific sub-populations [28]. We lack research providing 

broader insight into general public attitudes towards physical activity during COVID-19. Such 

research is important to capture how public opinion and behaviours are affected during a pandemic 

and to support planning to maintain physical activity, and thus physical health, for future health 

emergencies. 

One method for capturing qualitative data from a large and diverse sample is via open-ended survey 

questions, free-text survey options give large numbers of participants the opportunity to explain 

their experiences in their own words, providing greater insight and detail into their lived 

experiences. This approach has been successfully used to further understand pandemic related 

barriers and concerns regarding catching COVID-19 of people with long-term respiratory conditions 

[29]. Therefore, the aim of the present study was to qualitatively explore the impact of the COVID-19 

pandemic on physical activity in a large heterogeneous sample of people, and to map barriers and 

facilitators to the COM-B model to aid intervention development both during the COVID-19 

pandemic and for future unforeseen circumstances in which individuals face challenging restrictions 

on their movement.   

2. Method 

Sample 

Data were gathered from COVID-19 Social Study (CSS) participants. The CSS was a large scale, 

longitudinal, observational, panel study of adults living in the UK during the COVID-19 pandemic 

[30]. Survey inclusion criteria; aged ≥18 years, with a valid email address, and internet access. 

Participants of the study are not randomly selected and therefore not representative of the UK 

population, but the study employed a diverse recruitment strategy, including targeting marginalised 

and vulnerable groups, and contains a heterogeneous sample [30]. Data collection started in March 

2020 via a weekly online questionnaire, which in September 2020 was reduced to monthly. The CSS 

predominantly involved quantitative survey questions designed to explore the impact of the 
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pandemic on mental health and wellbeing, a one-off free-text module was introduced between 14th 

October and 26th November 2020 to gather more in-depth data on participants experiences during 

the pandemic. The COVID-19 restrictions in the UK during data collection are presented as a 

Supplementary Table 1. The module consisted of eight free-text questions about the impact of the 

pandemic on mental health, wellbeing, and coping methods; see Table 1 for the free text survey 

questions. The full study protocol is available at https://osf.io/jm8ra/ 

Table 1. COVID-19 Social Study Free text module questions 

Question  
Number 

Question 

1 Is there anything you would like to tell us about the changes that have been brought 
about by the Covid-19 pandemic and the impact these have had on your mental health 
or wellbeing? 

2 What is bothering you the most about the pandemic? What aspects of it have you 
been finding most difficult? 

3 Has the pandemic had any negative impacts on your mental health and wellbeing? If 
so could you tell us about these? 

4 Has the pandemic had any positive impacts on your mental health and wellbeing? If so 
could you tell us about these? 

5 How have your circumstances (e.g. work, housing, local area, finances, social networks, 
family life, responsibilities etc) contributed to your experiences (positive, negative or 
both) of the pandemic? 

6 How have your personal attributes (e.g. age, gender, ethnicity, sexuality, health 
conditions etc) contributed to your experiences (positive, negative or both) of the 
pandemic? 

7 What have been your methods for coping during the pandemic so far and which have 
been the most or least helpful? 

8 Since the Covid-19 pandemic began, how have you been feeling about the future? 
What are you hopeful or concerned about? 

 

Data extraction 

A statistician working on the CSS generated a list of 29,303 individual words or numbers (of 3 or more 

characters) used in the free-text responses (including spelling mistakes). One researcher (VH), 

identified 304 of the 29,303 extracted words as relating to physical activity and generated a physical 

activity specific word list, see Supplementary Table 2.  This list was used by the statistician to extract 

all free-text responses that contained one or more physical activity specific words for analysis. 21,260 

quotes contained at least one physical activity specific word and were included in the first order 

coding. 7,490 quotes from across all eight questions were coded as relating to physical activity. The 

13,770 quotes excluded from the analysis used a key word, but not in relation to physical activity e.g. 
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“running the household and working from home has been challenging” or “juggling home schooling 

and working from home was exhausting”.  

 Data analysis 

Data were imported into an Excel spreadsheet. A thematic analysis approach was undertaken [31]. 

One researcher (VH) familiarised themselves with the data for each comment box and identified and 

developed potential codes that represented concepts discussed within each response. A second 

researcher (AF) familiarised themselves with a random selection of the dataset, 120 (0.5%) 

comments (15 quotes per question), and the two researchers discussed and agreed the coding 

system. Quotes were assigned first order codes, these were based on whether a participant 

spontaneously mentioned physical activity and whether the comment was 

positive/negative/mixed/neutral/no physical activity mentioned, see Table 2. for full definition.  

Comments which did not make any reference to physical activity were not included in further 

analysis.  

Table 2. Definition for First order coding 

Code name Numerical 
coding 

Definition 

Positive 1 Statement indicated that they had enjoyed physical activity or had 
increased physical activity 

Negative 2 Statement indicated that there had been a reduction in enjoyment 
in physical activity or had decreased physical activity 

Mixed 3 Statement had both positive and negative elements 

Neutral 4 Physical activity mentioned but no emotional response indicated or 
change in volume of physical activity.  

Nil 5 Physical activity not mentioned 

 

Second order codes were then applied by VH to all remaining comments using the following 

structure:  

1. Type of physical activity 

2. Change in physical activity levels (increased/reduced/same/not clear) 

3. Barriers to physical activity 

4. Facilitators to physical activity 

5. Impact: mental health/wellbeing/physical health/none given 

Supplemental Table 3. provides examples of coding.  
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Once the coding was complete the responses were grouped according to first order coding 

(positive/negative/mixed/neutral) and the four groups reviewed individually. For the positive coding 

group, the facilitators (second order code) were reviewed, grouped and preliminary themes 

developed. For the negative coding group, the barriers (second order code) were reviewed, grouped 

and preliminary themes developed. For the mixed and neutral coding groups both facilitators and 

barriers were reviewed prior to developing preliminary themes. Preliminary themes from all four 

groups were reviewed together, common concepts and overlapping themes were identified, themes 

were then refined, reorganised and renamed where appropriated e.g. the weather was identified as 

both a facilitator and barrier to physical activity, therefore it was reworded to ‘impacts’ physical 

activity. Themes were defined according to their overall impact on physical activity, discussed with 

co-authors and a final list agreed. Frequency of each theme was noted to give an indication of the 

prominence of different themes/subthemes. 

Two researchers (VH, AF) independently mapped the themes onto the COM-B model [19]. Once 

complete the researchers compared their mapping. There was a high level of agreement between 

researchers.  

 
3. Findings 

3.1 Demographics 

25,051 individuals completed the survey during the study period containing the free text module. 

Response to the free-text questions was optional with 17,082 (68%) providing a response to at least 

one of the eight questions and 7,490 quotes from 5,396 participants (32%) mentioning physical 

activity.  

Participant characteristics are presented in Table 2. The sample were predominantly female (84%), 

lived in England (79%), white (British/Irish/Other) (97%), degree educated (81%) and aged under 60 

years old (57%). The subsample who mentioned physical activity differed from the overall sample: 

there were fewer people aged 46-59 years old, more women, more people with university education 

and more people with a physical health condition than the overall survey sample.  Of the 7,490 

included quotes, 6636 (88.6%) were positive, 804 (10.7%) negative, 31 (0.4%) mixed and 19 (0.3%) 

neutral regarding physical activity. The most common forms of physical activity mentioned were 

‘exercise’, followed closely by walking, then gardening, yoga and running. 
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Table 2: Demographic information of those who participated in data collection containing the free-

text module (full sample) and those who mentioned physical activity within quotes (subsample). 

Variable Subsample* 
(total = 5,396) 

% Full free text 
survey sample 

(25,051) 

% 

Gender 
   Female 

 
4,525 

 
83.9 

 
18,574 

 
74.4 

Country 
   England 
   Wales 
   Scotland 
   N Ireland 

 
4,257 
764 
334 
41 

 
78.9 
14.2 
6.2 
0.8 

 
20,056 
3,309 
1,447 
239 

 
80.1 
13.2 
5.8 
1.0 

Age group 
   18-29 
   30-45 
   46-59 
   60+ 

 
235 

1,160 
1,698 
2,303 

 
4.4 

21.5 
21.5 
42.6 

 
1,007 
4,647 
8,028 

11,369 

 
4.0 

18.6 
32.1 
45.4 

Ethnicity 
   White 

(British/Irish/Other) 

 
 

5,214 

 
 

96.6 

 
 

24,110 

 
 

96.6 

Education 
   Degree or above 

 
4,383 

 
81.2 

 
17,178 

 
68.6 

Physical health 
condition 
   Yes 

 
 

2,068 

 
 

38.3 

 
 

7,078 

 
 

28.3 

Mental health 
condition 
   Yes 

 
 

751 

 
 

13.9 

 
 

3,749 

 
 

15.0 

*Subsample are those who mentioned physical activity within a quote 

3.2 Themes 

Seven themes were identified from the data on the impact of the COVID-19 pandemic and 

associated restrictions on physical activity. A summary of themes and subthemes are presented in 

Table 3. 

COM-B model 

The 7 themes were mapped onto the COM-B model, and categorised as either facilitators, barriers 

or both, see Table 3. for full details.  Theme 4, perceived risks/threats to participation in physical 

activity, was the only theme identified as solely a barrier.  Themes 5, 6 and 7 (importance of good 

health during COVID-19, use of technology to aid physical activity, importance of physical activity for 
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mental health and wellbeing) were facilitators.  Capability, opportunity, and motivation were all 

found to be drivers for behaviour change within these themes. The remaining themes (1, 2 & 3) were 

identified as both facilitators and barriers, with opportunity and motivation seen within the themes. 
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Table 3. Themes mapped onto COM-B model 

Theme Facilitator Barrier 

Theme 1: The importance of outdoor space for physical activity 

• Access to garden or green space 

• Desire for fresh air outdoors 
 

• Dog ownership and social contact 
 

• Weather impacts the decision to participate in physical activity 
 

 
Opportunity (physical) 
Motivation (automatic) & Opportunity 
(physical) 
Motivation (physical) & Opportunity 
(social) 
Motivation (automatic) 

 
Opportunity (physical) 
 
 
Motivation (automatic) 
 
Motivation (reflective) 

Theme 2: Changes in daily routine impacted physical activity 

• Changes in commuting habit impacted physical activity 

• Increase in caring responsibility decreased physical activity 

 
Opportunity (physical) 
 

 
Opportunity (physical) 
Opportunity (physical) 
 

Theme 3: Covid restriction prevented participation in physical activity 

• Impact of social distancing and travel restrictions 

• Closure of gyms and facilities 
 

 
 
Opportunity (physical & social) 

 
Opportunity (physical) 
Opportunity (physical) 

Theme 4: Perceived risks/threats to participation in physical activity 

• Concerns of catching COVID-19 while participating in physical 
activity 

• Feelings of safety 
 

 
 
 
 
 

 
Motivation (reflective) 
 
Opportunity (physical) & 
Motivation (reflective) 

Theme 5: The importance of good physical health during COVID-19 
 

 
Motivation (reflective) 

 

Theme 6: The use of technology to aid physical activity 
 

 
Capability (physical & psychological) 
Opportunity (physical) 

 

Theme 7: The importance of physical activity for mental health and 
wellbeing 

 
Capability (psychological) 
Motivation (automatic) 
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Theme 1: The importance of outdoor space for physical activity 

The importance of outdoor space was the most frequently mentioned theme from 3,167 

participants. Access to a garden and greenspace was identified as having a positive impact on 

participation in physical activity. It allowed people to either, maintain regular activity, or engage in 

different activities during lockdown. Lack of access contributed to a reduction in physical activity.  

The desire to get outside to enjoy nature and outdoor space was identified as supporting many to be 

active, with walking outdoors a positive, enjoyable experience for many. Those who owned dogs 

highlighted the positive impact having to exercise their pet had on their own physical activity, with 

the additional benefit of social contact with other pet owners. Good weather and change in seasons 

affected outdoor physical activity, warm dry weather being associated with greater participation. 

 

• Access to garden or green space (1,206 participants)  

“Lots of gardening has kept me going” (Female, age 60+, England) 

• Desire for fresh air outdoors (780 participants)  

“Exercise- getting out into nature has kept me sane” (Female, age 60+, Wales) 

• Dog ownership and social contact (498 participants) 

“Having a dog is a fantastic outlet for me. From chatting to her and walking every 

day to meeting other dog walkers whilst out walking and I've been able to have socially 

distanced chat with them” (Female, age 60+, Wales) 

• Weather impacts the decision to participate in PA (111 participants) 

“Trying to do more exercise but only achieve when weather was good” (Female, age 

60+, England) 

 

Theme 2: Changes in daily routine impacted physical activity 

1,164 participants had responses related to a change in their routine influencing physical activity. 

Some experienced a benefit, with increased time and flexibility to undertake physical activity, while 

others had increased pressures on routines, such as increased caring responsibility, which led to a 

reduction in activity.  Changes in commuting habits had a large impact; positive quotes were 

identified from 899 participants related predominantly to the release of time normally spent 

commuting to focus on other activities. 77 participants comments were negative and linked to the 

loss of physical activity as part of their commute.  A reduction in commuting habit was the most 

frequently mentioned facilitator for protecting mental health and wellbeing. Increases in caring 

responsibilities and home schooling had an overall negative impact on physical activity.  

• Changes in commuting habit impacted physical activity (1,081 participants)  
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“Working from home means I don’t need to spend time travelling to work. I can use 

this extra time for other activities such as exercise” (Female, age 46-59, N Ireland) 

“Not walking to work every day has had a big impact on my physical health – I have 

become a couch potato” (Female, age 60+, England) 

• Increase in caring responsibilities decreased physical activity (27 participants) 

“My exercise is really low as I can’t get out to do things with children at home” (Female, 

age 46-59, England) 

Theme 3: Covid restrictions prevented participation in physical activity 

608 participants highlighted that the COVID-19 restrictions put in place by the Government 

prevented them from participation in their regular form of physical activity. This included activities 

such as going to the gym or travelling to participate in outdoor activities. All quotes were negative in 

relation to the impact of social distancing and travel restrictions with closure of facilities being the 

most commonly mentioned barrier having a negative effect on physical activity, mental health and 

wellbeing.   

• Closure of gyms and facilities (450 participants) 

“Not being able to go to the gym or studio classes, which is what I would usually do to keep 

myself healthy and happy” (Female, age 18-29, England) 

• Impact of social distancing and travel restrictions (129 participants) 

“I have had fewer opportunities to go walking with friends in the mountains which I 

normally do each week.  This has led to reduced fitness and loneliness” (Female, age 60+, 

Wales) 

Theme 4: Perceived risks/threats to participation in physical activity 

A smaller but important theme was reported by 28 participants regarding perceived risk and threats 

to participation in physical activity.  23 respondents reported not feeling comfortable returning to 

previous indoor activities due to perceived risk of contracting the virus, even though some facilities 

had reopened. While being active outside was identified as an important factor for many, as the 

weather deteriorated with the approach of winter this raised a safety issue, 5 respondents reported 

a reduction in physical activity due to safety concerns around participating in the dark and a 

perceived reduction in safe spaces to exercise.  

• Concerns of catching COVID-19 while participating in physical activity (23 participants) 

“I have stopped going to my exercise classes and I miss that, but when they did start 

up again, I didn’t want to go back due to the worry of catching the virus” (Female, age 60+, 

England) 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 September 2022                   doi:10.20944/preprints202209.0322.v1

https://doi.org/10.20944/preprints202209.0322.v1


• Feelings of safety (5 participants) 

“I don’t like going out on my own for walks and now its darker much earlier I’m not 

walking on an evening with my husband so rarely leave the house” (Female, age 46-59, 

England) 

Theme 5: The importance of protecting physical health during the pandemic  

339 participants mentioned the need to maintain or start physical activity to ensure they were in 

good health, with some participants specifically motivated to protect themselves against severe 

health consequences of contracting COVID-19.  

“I have made my health a priority now so that if I did catch Covid I am in better shape to 

tackle it. I now exercise far more and am losing weight, this has had a positive impact on how 

I feel about myself” (Female, age 46-59, England) 

 

Theme 6: The use of technology to aid physical activity 

305 participants described using technology to support physical activity via apps and online 

platforms. 287 of the quotes were positive with regards to technology use for physical activity, 

including the ability to exercise when and where they wanted and the ease of use. 11 participants 

reported mixed experiences, predominantly because they missed the socialising and social contact 

during and after the activity.  

“Positive impact has been an increase in exercise as zoom has enabled me to practice 

yoga and Pilates at times that suit me better from my spare room” (Female, age 46-

59, England) 

“I do yoga online but miss being able to do it in a studio with other people” (Female, 

age 60+, England) 

Theme 7: The importance of physical activity for mental health and wellbeing 

Mental health and wellbeing were mentioned by 1,022 (19%) participants in relation to physical 

activity. 585 quotes were related to the benefit the participants experienced on their mental health 

from physical activity. 16 participants specifically noted how important it was to maintain their 

physical activity throughout the pandemic to support their mental health and wellbeing.  421 quotes 

were negative, commenting that the loss or reduction in physical activity negatively impacted 

mental health and wellbeing. 88 participants specifically stated that the reduction in opportunities to 

do physical activity due to COVID-19 restrictions, social distancing restrictions and/or closures, had a 

negative impact on their mental health and wellbeing.   

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 September 2022                   doi:10.20944/preprints202209.0322.v1

https://doi.org/10.20944/preprints202209.0322.v1


“I started exercising every day during the first lockdown and although I now only do 

3-4 days a week, I think it helped my mental health” (Female, age 46-59, Wales)  

“Not being able to go to the gym during lockdowns had an impact on my mental 

health” (Female, age 46-59, England) 

 

4. Discussion 

This study reports on findings from a large UK-wide survey of free-text data from 5,396 adults and 

provides insight into the way the pandemic impacted daily lives, specifically the impact on physical 

activity. We identified a range of barriers and facilitators affecting physical activity, including the 

importance of outdoor space, changes in daily routine, COVID-19 restrictions, perceived risks or 

threats to participation, the importance of physical health, the importance of physical activity for 

mental health and the use of technology during the COVID-19 pandemic. Our findings show the 

majority had a positive experience of physical activity with 89% of respondents reporting either 

continuing, increasing activity, or specifying their enjoyment of being active. 18% of respondents 

mentioned the relationship between physical activity and mental health, with many specifically 

highlighting the benefits of physical activity to support their mental health. Others described 

instances where the restrictions meant they were unable to exercise as they would like and their 

concerns for the negative impact on their mental health.  

The importance of greenspace, both access and the desire to be outdoors, was a main theme. This is 

not unexpected as exercise in a green space may help motivation to undertake physical activity by 

increasing enjoyment and escapism from everyday life [32]. Although the relationship between 

greenspace and physical activity is complex, pre-pandemic there was evidence that increased 

exposure and access may motivate people to be active and people enjoyed being active outdoors 

[33]. A study in Shanghai, China, of urban green space reported that green space is the preferred 

place for almost all types of outdoor physical activities [34]. Similarly, an observational study of 671 

adults in Seattle, USA, demonstrated that participants who visited the park at least once over the 

week had increased minutes of daily physical activity than non-park users [35], suggesting that park 

visitation contributes to a more active lifestyle, although access alone is not responsible for the 

increase in physical activity [33]. Personal factors, such as having a companion, are significantly 

correlated with undertaking physical activity in green spaces, with availability of exercise equipment 

and picnic areas is also positively associated with frequency of physical activity [36].  Our study 

highlights the importance of being outdoors in a garden, greenspace, or countryside to get ‘fresh air’ 

with the majority reporting their enjoyment of exercising. Gardening and walking were the most 
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frequently reported forms of physical activity in this theme. This highlights the importance of 

outdoor space to support physical activity and confirms that walking is an accessible and acceptable 

form of moderate physical activity for many. As a result, if we want to increase physical activity both 

generally and as a public health measure during future pandemics, green spaces and parks need to 

be maintained as the quality, safety and accessibility affects their use for physical activity [37], [38]. 

Developing green walkways in urban settings and maintaining footpaths in rural environments could 

provide a solution to an affordable and accessible form of physical activity across all ages and 

abilities. 

Dog ownership was as a positive experience, with dog owners reporting they continued to exercise 

pets as before, thereby maintaining an active routine. Benefits were not just reported from the 

physical activity but also social interactions. These occurred spontaneously outdoors, often with 

other dog owners or people gardening. Social support has been associated with physical activity 

participation; being part of this social network potentially provided people with additional support 

to remain active prior to the pandemic [39]. Being outdoors meant they were able to follow COVID-

19 guidelines, maintain social distancing and interact safely. Weather had both a positive and 

negative impact, with good weather encouraging people to go outdoors, while a change in season 

(going into winter) and related poorer weather were reasons for a reduction in activity.  Seasonal 

changes in physical activity levels have been identified in previous research, with a drop seen during 

the colder, darker, winter months [40], [41]. In order to increase physical activity during future 

pandemics, future interventions should include activities that can easily be undertaken both 

outdoors in greenspaces, and indoors (even if at home during lockdowns) to facilitate year-round 

participation. This corresponds with findings from a qualitative Canadian study [27], which found 

that people continued to be active if they were able to find alternative activities suitable for the 

lockdown environment such as online workouts or using home exercise equipment. Designing 

physical activity programs that can be used in both an indoor and outdoor setting could increase 

sustainability of use when outdoor access is restricted so that exercise routines are not disrupted by 

seasonality or during potential future social restrictions. 

While changes in daily routine benefited some participants, particularly those who reduced their 

commute due to working from home, there were others who experienced a negative impact. Those 

who gained time from the loss of commute reported better mental health and using the time to 

participate in exercise and other healthy behaviours e.g. cooking. However, while some participants 

expressed the intention to participate in more exercise, due to the this being a qualitative study we 

are unable to determine whether this translated to an increase in physical activity. The negative 

impact was described by those who lost an active commute and struggled to find a replacement, and 
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those who experienced challenges of caring for young and older family members; with school and 

care facilities closed during lockdown this created additional time-related barriers to physical 

activity. Habit formation occurs when an action is consistently undertaken in the same context (time 

and place) [42] Changes in routine meant that the context which had facilitated the original action 

may no longer be in place e.g. passing the gym on the way home from work. This may have made it 

harder to continue with previous habits e.g. attending the gym, whilst also facilitating habits or 

patterns of inactivity being broken. Given, on average, it takes 66 days to form a new habit [43], the 

duration of each lockdown was sufficient to disrupt previous habits or to lead to the formation of 

new ones. Although many participated in the daily allowance of exercise during early lockdowns (i.e. 

going outdoors for exercise once a day), with the potential that this has formed a new ‘habit’ that 

may have persevered beyond lockdowns, the disruption of lockdowns does appear to have damaged 

previous routines for many individuals. As such, in future pandemic circumstances, targeted public 

health campaigns as lockdowns or social restrictions lift could help individuals to re-establish 

physical activity habits and routines or continue with newly created ones.  

This study highlights a small but important theme of perceived risk to participation in physical 

activity, with participants noting a reduction in physical activity due to safety concerns, and a 

corresponding risk to mental health and wellbeing during a time of known stress. The potential of 

catching COVID-19 outweighed the known health benefits of returning to activities for some. The 

precautions put in place and the actions of other people did not adequately reduce the risk 

associated with interacting with others. The five participants who raised concerns about personal 

safety while participating in physical activity outdoors were female. With gyms and facilities closed 

and exercising outdoors encouraged, ongoing concerns about safety were highlighted. Staying safe 

during physical activity is just as important for health as the activity. Personal safety on the streets, 

public transport and around outdoor sports venues is essential to support ongoing participation. 

Ensuring high quality lighting and maintenance of streets, footpaths and greenspaces will encourage 

people’s feelings of safety, with long term benefits for future pandemic planning.  

The importance of physical activity for mental health and wellbeing was identified across all themes. 

The positive effect on mental health was particularly evident in those who had access to outdoor 

space and the release of time spent commuting to participate in other activities. This echoes findings 

from quantitative studies during the pandemic [43]. Some participants took the opportunity to get 

more active during COVID-19, due to the beneficial effect of physical activity on mental health and 

wellbeing. Loss of access to gyms and social contact had an expected negative impact on physical 

activity which subsequently impacted mental health. Overall, this highlights that encouraging 

physical activity during COVID-19 was not just about maintaining physical health and public health, 
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but also about supporting mental health. Indeed, there were multifaceted adverse effects on 

depression, anxiety, stress and wellbeing [44]. Given physical activity was evidently an important 

coping strategy for such psychological effects, this increases its importance as a public health 

measure for future pandemics. 

The COM-B model of behaviour change illustrates potential mechanisms to determine which 

conditions need to be met to facilitate physical activity behaviour change at individual and 

population level [19]. Pre-pandemic, capability and opportunity were identified as influencing 

factors for physical activity, they also influence motivation, making it the central mediator of the 

model [20], [24]. A study looking at correlates of physical activity during COVID-19 identified 

psychological capability and physical opportunity as crucial for facilitating physical activity [25]. 

Theme 6, the use of technology to aid physical activity was the only theme that mapped to both 

capability (physical & psychological) and opportunity (physical) as a facilitator, suggesting that using 

technology as a means of engaging in physical activity was appreciated by participants. This could be 

of particular importance in future pandemics for those who have restricted access to in-person 

activities e.g. those living in rural settings, those with mobility issues or those who would prefer to 

be active in the home setting.  Some participants found the technology easy to navigate and enjoyed 

the flexibility, while others identified the loss of socialising and social contact as a negative; building 

in social time as part of the class could help resolve this. So it will be important to address these 

issues and concerns and build stronger, more accessible technological solutions to support physical 

activity ahead of future pandemics. 

Themes found in this study are reflective of themes identified in an interview based qualitative study 

that looked specifically at those who were most likely to be impacted by the restrictions put in place 

during the pandemic [28]. Themes that overlapped with this study included, the importance of 

outdoor space, impact of COVID-19 restrictions, fear of contracting COVID-19, caring responsibilities, 

and using physical activity to protect mental health. Study authors mapped the themes 

predominately onto opportunity (physical) and motivation (reflective), while in this study themes 

were mapped across all three domains. While there are differences, the overlapping themes suggest 

that these were barriers for the broader population and not just those who might have been more 

affected by COVID-19 restrictions. The overlapping themes should be considered when developing 

physical activity interventions as we move out of this pandemic and into future pandemic planning.  

A strength of this study is the large sample and the manual, structured approach to data analysis. 

Manual coding rather than using software allows for the researcher to gain a deeper understanding 

of the subject, to refine and interpret the data and gain a more nuanced picture. While this 
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approach allowed the lead author to become familiar with the content, identify and apply the codes 

and themes, this may have led to researcher bias. Attempts to mitigate this included a second 

author (AF) checking a random selection of the coding. Although this was a large dataset it was not a 

randomly selected sample and therefore not representative of the UK population.  The survey 

questions did not specifically ask about physical activity, rather the survey collected data on the 

impact of the pandemic on mental health, wellbeing, and coping methods. Participants in this study 

were however only included if they spontaneously mentioned physical activity, 17,082 people 

responded to at least one of the free text questions of which 5396 mentioned physical activity. 

During the data collection period, Wales entered another lockdown, leading to different restrictions 

across the home nations. This had the potential to effect responses, during this time period the 

percentage of participants reporting a change in physical activity across the 4 home nations was very 

similar, therefore is unlikely to have affected the results.  Due to this being a qualitative study we are 

unable to identify associations between reported themes and impact on physical activity. Future 

work could investigate whether the positive and negative themes identified in this study were 

associated with quantitative measures of physical activity.   

5. Conclusion 

This study provides a large, novel, participant led, in-depth understanding of the experience of 

physical activity during a period of restrictions (lockdown and social distancing). It raises the 

importance of access to, and desire to be outdoors when active, highlighting the need to develop 

accessible, well maintained, greenspace in urban environments as a public health priority.  Changes 

in daily routine had both positive and negative impacts on physical activity and moving forward, a 

flexible approach to working could support long term health benefits to both employers and 

employees. Concerns about catching COVID-19 and ongoing social distancing restrictions prevented 

some people from returning to activities. For some the concern of becoming seriously ill from 

COVID-19 encouraged them to become more aware of their health and become more active.  Online 

resources were utilized to help support people to stay or become active. With the growing use of 

technology to aid participation in physical activity, this is an opportunity to develop a broad range of 

online/technology resources to promote and support physical activity as an alternative to 

conventional face to face delivery, providing a cost-effective and flexible way to deliver quality 

content to a large audience. Many people acknowledged and appreciated the positive impact of 

physical activity on mental health and wellbeing. Finally, while the closure of gyms had a negative 

impact on both physical activity and mental health, most participants reported enjoying physical 

activity, specifically walking outdoors. This study makes a number of recommendations for how to 

support physical activity during future pandemics. However, given the importance to global health of 
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increasing physical activity levels, such measures also have a relevance to broader public health 

initiatives outside of health emergencies.  
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Supplementary information 

Table S1. Timeline of COVID-19 restrictions in England 2020 [45], [46].  
 

Date COVID-19 restriction 

Mid-March to 
mid-May (Full 
lockdown 

National restrictions (lockdown 1). Sports facilities closed, restrictions applied 
to all indoor activity and organised outdoor activity. Single daily allowance of 
activity allowed. 
  

Mid-May Unlimited outdoor exercise is permitted. Meeting one person outside your 
household outdoors allowed. Activity choice extended to include water sports 
 

June Schools reopened (year 1 to year 6).  Groups of 6 people allowed to meet 
outdoors (rule of 6). Indoor gatherings of two people from different 
households permitted. Outdoor training sessions allowed. 
 

Early July Local Lockdown regulations introduced and used 
 

Mid-July Playgrounds & outdoor pools reopened. Organised sports restarted 
 

End- July Gyms, indoor pools & leisure centres reopened 
 

Sept Schools reopened to all age groups 
 

Mid-Sept to 
Oct* 

Restrictions reintroduced for indoor team sports. Reintroduction of maximum 
of 6 people allowed to meet outdoors (rule of 6) 
 

November National restrictions (lockdown 2). Restrictions applied to all indoor activity 
and organised outdoor activity 
 

December New tiered system of restrictions based on location 
 

*Wales had an additional ‘fire-break’ lockdown 23/10/20 and 09/11/20 
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Table S2: Physical activity words  

 

Letter Physical activity related word 

A activities act4ivity activates active active_ actively actives activiites  activites activities 
activities 

B badminton ball ballet ballets ballroom balls basketball bicycle bicycles bike bikes 
biking bikr boat boating bodybuilder bodyweight bowling bowls breathlessness brisk 
briskly 

C canoe canoeing cardiac cardic cardio chi class classes club clubs club's coach coached 
coaches coaching competing competition competitions competitive competitively 
competitiveness couch2 courts cricket crossfit crosstrainer curcuit curling cycle cycled 
cycles cycling cyclist cyclists 

D dance dancefit danceing dancer dancers dances dancesing dancing diving dogwalkers 
dogwalking 

E ecercise endurance energetic energy excercies excercise excercises excercising 
excerise excersise excersising excersize excise execise execising execrcise execrise 
exercis exercise exercise.eating exercised exerciser exercises exercising exericse 
exerrcise exersice exersise exersize exrecise 

F fatter fit fitbits fitbut fitness fitter fittest football footballer footballers footie footing 

G gardened gardener gardening garmin golf golfer golfers golfing gym gymn gymnastics 
gyms gym's 

H/I hike hiked hikes hiking horse horsemen horseracing horses inactive inactivity 

J joe joes jog jogged jogger joggers jogging juggle juggled juggling 

K/L kayak kayaking kettlebells kick kickboxing kicked kicking lido 

M/O marathon marathons member members member's membership memberships 
mileage miles mountain mountaineering mountains outdoorsy 

P padding paddle paddling padel parkrun parkruns parkrun's phyical phyicsal physcial 
physical physically pilates play players playground playgrounds playing plod plodded 
plodding plods ponies pony pool pools powerlifting 

R race races race's racing racket racketball ramble rambler ramblers rambling riding 
rugby runner runners running runs 

S scuba sculling shoot shooting shoots skate skated skating ski skiing skip skipping skips 
snowboarding soccer sport sportcentre sporting sports sportsmen sporty sprint sprints 
strava stretch stretched stretches stretching stroll strolls sweat sweating sweats 
sweaty swim swim2 swimmer swimmers swimmin swimming swimminh swimmng 
swims 

T train trainer trainers training trampoline trampolining 

U/V ultra ultras vegetate vegetating vegging 

W/Y/Z walker walkers walking walking.exercising walks watersports weight weightlifting 
weights workout workouts yoga yoga's zumba 

Numbers 10,000 10000 _outdoor 10,000s 10000s 10k 10km 11k 12k 1k 1km 20k 20km 21k 2kms 
2miles 5km 5ks 5miles 
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Table S3: Example Excel coding  

First order PA Change  Barrier (1) Barrier (2) Facilitator (1) Facilitator (2) Impact ID 

1 gardening increase   garden   1234 

1 exercise not clear   nature outdoors mental 1345 

1 walk same   dog social contact  1456 

1 exercise increase   weather   1567 

1 exercise increase   time   1678 

2 walk decrease active commute   physical 1789 

2 exercise decrease time     2234 

2 gym decrease closure    mental 2245 

2 walk decrease gov restriction   wellbeing 2256 

2 classes decrease covid safety   wellbeing 2267 

2 walk decrease weather safety    2278 

1 exercise increase   health  wellbeing 2289 

1 yoga/pilates increase   tech time  3345 

3 yoga/pilates not clear   tech   3356 

1 exercise increased   health  mental 3367 
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