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Objectives. This study examined the impact of the COVID-19 lockdown on the
physical activity (PA) of UK adults and potential motivational determinants of such
behaviour.

Design and methods. A survey was conducted with 1,521 UK adults recruited
through Prolific.co in early June 2020. Along with demographic information, questions
assessed current PA, changes in PA modalities (i.e., overall, around the home, for
transport, in the workplace, in the local neighbourhood, at recreation/sport facilities)
related to the lockdown, and beliefs about capabilities, opportunities, and motivations
according to the COM-B model. A series of logistic regressions were constructed to
examine associations between shifts in the PA modalities and the COM-B components.

Results. The majority of respondents (57%) had either maintained or increased their
levels of PA during the COVID-19 lockdown. However, the proportion meeting PA
guidelines (31%) was low and engagement in sedentary-related behaviour for both work
and leisure increased substantially during the lockdown. The components of the COM-B
model were associated with shifts in PA. In particular, physical opportunity (odds ratios
ranging from 1.14 to 1.20) and reflective motivation (odds ratios ranging from 1.1 1 to
1.25) appeared to be the most consistent predictors of behaviour.

Conclusions. If UK adults believed they had the physical opportunity and were
motivated, they were more likely to have maintained or increased their PA during the
COVID-19 lockdown. However, the majority of adults are not meeting the UK guidelines
on PA and the prevalence of PA is substantially lower than national surveys prior to the
pandemic.

Statement of contribution

What is already known on this subject?
e The COVID-19 pandemic has significantly disrupted the daily routines of citizens globally.

e Engagementin physical activity appears to have declined as a result of the requirement to self-isolate
and stay in place.
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e The COM-B model of behaviour change is a useful framework for identifying the correlates and
determinants of behaviour.

What does this study add?
e Though most UK adults maintained or increased their engagement in physical activity during the

COVID-19 pandemic, the majority did not meet recommended guidelines.
o Reflective processes and physical opportunity were the primary predictors of change in physical
activity.

The outbreak of coronavirus disease (COVID-19), transmitted by the novel human
coronavirus SARS-CoV-2, has had a profound impact globally. Its high rate of infection and
potential for significant morbidity and mortality led the World Health Organization (2020)
to declare the COVID-19 outbreak as a pandemic on 11 March 2020. Because of its
transmission from person to person (Kampf, Todt, Pfaender, & Steinmann, 2020), many
countries imposed some sort of social distancing protocol and/or requirement for self-
isolation. In the United Kingdom, for instance, national and devolved governments
imposed a lockdown in late March that required residents to remain at home unless
shopping for basic necessities, attending to medical issues, engaging in one form of
exercise a day (e.g., a run, walk, or cycle), or if employed in an essential job (Michie et al.,
2020; National Health Service, 2020).

One of the unintended consequences of such lockdowns is that people may engage in
less physical activity (PA) and more sedentary behaviour because their movement is
restricted (Musselwhite, Avineri, & Susilo, 2020). According to a report from Google
Mobility (2020), as of 23 June 23 substantial decreases occurred in access to services such
as retail and recreation (—48%), supermarket and pharmacy (—10%), public transport
(—48%), and workplaces (—51%) during the virus outbreak in the United Kingdom. Given
that physical inactivity is one of the major risk factors for chronic disease and all-cause
mortality (Lee, Shiroma, Lobelo, Puska, & Blair, 2012), such restrictions on mobility may
have detrimental health impacts in the long run. For instance, during the week of 22 March
2020, FitBit users recorded significant decreases in daily step counts compared to the
same period in the previous year (FitBit Staff, 2020). Countries at the epicentre of the
pandemic in March, such as Spain (—38%) and Italy (—25%), showed the largest
differences. Though other countries, such as the United States (—12%) and United
Kingdom (—8%), were more modest in their step-count declines, these are still important
public health impacts in relation to the already low levels of population PA observed
globally (Guthold, Stevens, Riley, & Bull, 2018; Hallal et al., 2012). Other research, from
Australia (Phillipou et al., 2020), Canada (Moore et al., 2020), France (Goethals et al.,
2020), Kuwait (Husain, & Ashkanani, 2020), United States (Duncan, Avery, Seto, & Tsang,
2020), and the United Kingdom (Robinson et al., 2020) support the idea that PA decreased
during the pandemic (Tison et al., 2020).

However, other research suggests that the pattern of behaviour may be more complex.
Cheval et al. (2020) noted an increase of approximately 10 min in walking and moderate
PA and an increase of approximately 75 min of sedentary behaviour among adults in
France and Switzerland. Lopez-Bueno et al. (2020) found the proportion of individuals not
meeting public health guidelines for activity increased during the first week of
confinement (52.2%) compared to pre-confinement levels (35.1%), but declined during
the second (40.3%) and third (26.2%) weeks of confinement. According to a study in the
United States, PA was reduced by 32% among previously active participants but remained
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unchanged among previously inactive participants (Meyer et al., 2020). During the month
of April, Sport England (2020) reported a slight increase in the proportion of people
claiming to be doing more PA than usual (34% vs. 31%). However, by the last week of April,
motivation for PA seemed to be on the decline.

An examination of the factors that facilitate PA during quarantine and lockdown
periods may assist in the development of strategic initiatives aimed at offsetting negative
consequences (Arden & Chilcot, 2020; Holmes et al., 2020). Some studies have considered
relationships between PA and primarily demographic factors including age, income,
gender, education, ethnicity, body mass index, work status, marital status, owning a
garden, having a dog, having school aged children, availability of home equipment, PA app
use, social distancing practices, physical and mental health condition, infection status,
and previous activity level (Alomari, Khabour, & Alzoubi, 2020; de la Cimara, Jiménez-
Fuente, & Pardos-Sevilla, 2020; Ingram, Maciejewski, & Hand, 2020; Meyer et al., 2020;
Rhodes, Liu, Lithopoulos, Zhang, & Garcia-Barrera, 2020; Robinson et al., 2020; Rogers
et al., 2020; Smith et al., 2020; Yang & Koenigstorfer, 2020). Relatively few studies have
considered psychological correlates of PA such as activity extraversion, neuroticism,
habit, exercise identity, goal striving, strategic planning, attitudes, and perceptions of
COVID related risks (Alomari et al., 2020; Chirico et al., 2020; Kushal, Keith, Aguinaga, &
Hagger, 2020;; Rhodes et al., 2020; Rogers et al., 2020). For instance, Chirico et al. (2020)
tested an integrated model of PA based on the theory of planned behaviour and self-
determination theory and found that intention to engage in PA varied as a function of
attitudes, subjective norms, perceived behavioural control, and autonomous motivation.
Though identification of correlates and determinants of PA during this period is a
necessary first step, further research is needed to develop an understanding of behaviour
rooted in broad yet cohesive theoretical perspectives that consider interconnected
individual and contextual factors (Gibson Miller et al., 2020).

The capabilities, opportunities, motivations, behaviour (COM-B) model is derived
from a systematic overview of behavioural frameworks and provides a coherent and broad
account of behavioural factors explicitly linked with a comprehensive set of intervention
and policy categories (Michie, van Stralen, & West, 2011). The model has been well
supported by the National Institute for Clinical Excellence in the United Kingdom as a key
theoretical framework for understanding health-related behaviour and, more recently, the
British Psychological Society Behavioural Science and Disease Prevention Taskforce has
adopted the model in an effort to influence behaviours that will curb the spread of COVID-
19 (Gibson Miller et al., 2020). The COM-B model posits that behaviour is underpinned by
three overarching constructs: capability, opportunity, and motivation (Michie, Atkins, &
West, 2014; Michie et al., 2011). Capability refers to both the psychological (e.g.,
knowledge, reasoning, attention) and physical (e.g., strength, skills, stamina) capacity to
perform a behaviour. Opportunity is conceptualized as encompassing both the social
(e.g., cultural and linguistic factors that shape our thinking, interpersonal factors) and
physical (e.g., environment, resources) contexts that constrain or enable a behaviour.
With respect to motivation, behaviour is proposed to be driven by reflective processes,
whereby individuals consciously assess options and make decisions, as well as automatic
processes, which are shaped by emotional reactions, habits, desires, and impulses. These
interacting constructs have been conceptualized within a broader framework, the
Behaviour Change Wheel, which serves as a blueprint for linking an analysis of COM-B
components with relevant intervention functions and policy categories (Michie et al.,
2011, 2014). The model has been employed to describe, explain, and predict PA (Ellis,
Pears, & Sutton, 2019; Howlett, Schulz, Trivedi, Troop, & Chater, 2019; Wilkie,
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Townshend, Thompson, & Ling, 2018). For instance, Howlett et al. found that capability
and motivation were the key drivers of PA among a sample of healthy adults with
motivation being a ‘strong’ mediator for capability on behaviour.

Therefore, employing the COM-B model, we conducted a survey of current PA,
changes in PA modalities (i.e., overall, around the home, for transport, in the workplace, in
the local neighbourhood, at recreation/sport facilities) related to the lockdown, and
potential motivational determinants of such behaviour among adults residing in the
United Kingdom. The first objective was to document the prevalence of PA and shifts in PA
modalities. We hypothesized that current PA would be lower than pre-COVID national
norms and that shifts in PA would be associated with current PA. The second objective
was to investigate whether components of the COM-B model predicted shifts in PA
modalities during the lockdown. We hypothesized that PA would be influenced by a
combination of motivation, capability, and opportunity. In particular, in light of the
restrictions on outdoor activities, opportunity would be a consistent predictor of PA and
changes in PA modalities. Identification and prioritization of those factors found to be
most relevant may be used to guide the selection of appropriate public health approaches
to foster and support PA during pandemics in line with evidence-based practice (Michie
etal., 2011).

Methods

Design
This study employed an online survey in a cross-sectional design.

Sampling and participants

Participants were recruited through Prolific (http://www.prolific.co), which is a
crowdsourcing behavioural research platform. As of 24 January 24, 83,077 individuals
were listed as being active on the site in the past 90 days; most of whom were from the
United Kingdom (UK), United States (US), Canada, Australia, and New Zealand. For
sampling, a researcher can either request representative samples (for the United Kingdom
and United States only; based on sex, age, and ethnicity), custom samples (screening for
more than 100 variables), or open samples with no restrictions. The participants are paid
by the hour at a “fair working wage’. The process involves creating a study portal on the
platform with information about the project, identification of the audience (.e.,
representative, custom sample, open), the wage (per hour), and a link to the survey.
Prolific compares favourably with other crowdsourcing platforms such as Mechanical
Turk and CrowdFlower. For instance, Prolific participants were more naive and less
dishonest than those on Mechanical Turk and they produced data quality that was higher
than those on the other two platforms (Peer, Brandimarte, Samat, & Acquisti, 2017). For
this study, a representative sample of adults in the United Kingdom (V = 1,521) were
recruited on 1 June 2020.

Measures

Data were collected and managed using the REDCap electronic data capture tool hosted at
the primary author’s university. This is a secure web-based application designed to
support data capture for research studies and provides: an intuitive interface for validated
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data entry; audit trails for tracking data manipulation and export procedures; automated
export procedures for seamless data downloads to common statistical packages; and
procedures for importing data from external sources (Obeid et al., 2013). Specifically, a
survey was constructed in REDCap assessing demographics (e.g., age, sex, household
income), self-rated health, perceived risk for COVID-19, PA beliefs and motives, COM-B
beliefs, boredom, exercise schema, travel behaviour, PA (current, typical, longest
distances walked or run), and changes in PA modalities. For the purposes of this paper, we
focused on COM-B beliefs, PA (both current and typical), and changes in PA modalities.

Demographics

Based on the English Housing Survey (2018), the following demographic information was
collected: sex (options: female, male), age, marital status (options: single, that is never
married and never registered in a civil partnership; married and living with husband/wife;
separated, but still legally married; divorced; widowed; in a registered civil partnership;
separated, but still legally in a civil partnership; formerly in a civil partnership which is
now legally dissolved; surviving partner from a civil partnership), highest level of
education attained (options: degree level qualification [or equivalent]; At school part-
time, A-Levels or Higher; ONC/National Level BTEC; O Level or GCSE equivalent [Grade A-
C] or O Grade/CSE equivalent [Grade 1] or Standard Grade level 1-3; a part-time course at
university, or college, including day release and block release; other qualifications
[including foreign qualifications below degree level], no formal qualification), current
household income from all sources (options: Up to £5,199, £5,200 to £10,399, £10,400 to
£15,599, £15,600 to £20,799, £20,800 to £25,999, £26,000 to £31,199, £31,200 to
£36,399, £36,400 to £51,999, £52,000 and above, don’t know/prefer not to answer),
ethnicity (Asian or Asian British; Black, African, Black British or Caribbean; Mixed or
multiple ethnic groups; White; Another ethnic group), employment status (Working:
30 hrs a week or more; Working: <30 hrs a week; Government Training Scheme; Not
working because of longterm sickness or disability; Registered unemployed; Not
registered unemployed but seeking work; At home/not seeking work (including looking
after the home or family); Retired (including retired early); Full-time student; Other),
housing (A house or a bungalow; A self-contained flat, maisonette or apartment; A room or
rooms [e.g., bedsit or flatlet]; Other), number of people in the household, and the number
of automobiles available to the household. In addition, two questions were asked about
perceived safety within the respondents neighbourhood during the day and at night
(response options: 1 [very safe] to 6 [never walk outside along]) and one question on dog
ownership (response options: yes, no).

Physical activity

Three different sets of questions were asked about typical pre-COVID PA, current PA, and
shifts in PA modalities. A two-item measure assessed typical PA (Johansson & Westerterp,
2008), that is, ‘In the three months prior to the COVID-19 outbreak and the subsequent
government-ordered lockdown @i.e., mid-March, 2020), describe your physical activity at
work (even work at home, sick leave at home and studying, for instance in a university)’
(response options; 1 [Very light, e.g., sitting at the computer most of the day or sitting ata
desk] to 4 [Heavy, e.g., heavy industrial work, construction work or farming]) and
‘Describe your physical activity at leisure time. If the activities vary between summer and
winter, try to give a mean estimate’ (response options: 1 [Very light: almost no activity at
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all] to 5 [Very active: strenuous activities several times a week]). The two scores were then
converted to a physical activity level (PAL). In terms of validity, the scores from the
questionnaire have been highly correlated (» = .89) with energy expenditure as estimated
with doubly labelled water (Johansson & Westerterp, 2008).

Current PA was assessed with a single item, that is, ‘In the past week, on how many
days have you done a total of 30 min or more of physical activity, which was enough to
raise your breathing rate? This may include sport, exercise and brisk walking or cycling
(including using a wheel chair) for recreation or to get to and from places’ (Milton,
Clemes, & Bull, 2012). The scale has demonstrated good validity in comparison to
accelerometers (r = .46 t0.57). Because the UK guidelines on PA for adults recommend at
least 150 min of moderate PA per week, or 75 min of vigorous PA per week, or an
equivalent combination of both (UK Medical Officers, 2019), a PA status variable was then
created by dichotomizing the current PA scale at 5 or more days which would be
equivalent to achieving at least 150 min of moderate PA per week.

For each of six modes of PA (i.e., overall, around the home, for transport, in the
workplace, in the local neighbourhood, at recreation/sport facilities), participants were
asked ‘In comparison to your usual/typical level of physical activity prior to the COVID-19
outbreak and the government-ordered lockdown (i.e., mid-March, 2020), how would you
rate your current level of physical activity’ (response options: much less, somewhat less,
about the same, somewhat more, much more). Similarly, four other items asked about
sitting, screen-based activities for leisure and work, and time spent outdoors relative to
usual behaviour prior to the onset of COVID-19 (response options: much less, somewhat
less, about the same, somewhat more, much more).

COM-B beliefs

Perceived capability, opportunity, and motivation for PA (COM-B beliefs) were measured
with a 6-item scale adapted from Keyworth, Epton, Goldthorpe, Calam, and Armitage
(2020). Questions asked about perceived physical opportunity, social opportunity,
reflective motivation, automatic motivation, physical capability, and psychological
capability for the various modes of PA (i.e., in general, around the home, in the
workplace, in the local neighbourhood, at recreation/sport facilities) (response options: O
[strongly disagree] to 10 [strongly agree]). Specifically, respondents were asked to ‘Please
rate your ability and willingness to engage in physical activity in various contexts during
the COVID-19 outbreak and the government-ordered lockdown (i.e., mid-March, 2020)’.
This was followed by each of the COM-B beliefs in relation to each of the modes of PA. For
example, ‘T had the PHYSICAL opportunity (e.g., sufficient time, equipment, access to
places to play) to engage in physical activity around my home’. For psychological
capability, we differentiated between knowledge and cognitive processing capacity (e.g.,
reasoning, attention). Because of this we added a seventh question specifically about
knowledge using the same response options.

Procedures

The survey was constructed in REDCap and a ‘study’ was posted on Prolific.co. Potential
participants who met the screening criteria (i.e., be from the United Kingdom, adults
18 years and older, and speak English) were informed about the study, the wage (i.e.,
£8.00/hr), the task that they would be doing (i.e., completing a survey about physical
activity), the amount of time required (approximately 20 min), and then they were invited
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to engage in the survey via a link to the REDCap site. Once on that site, they first completed
an informed consent and then were exposed to the survey.

Data analysis

After generating descriptive statistics and checking normality of the distributions, two
primary sets of analyses were conducted in line with our objectives. First, frequencies
were generated for PA status, PA modalities, sedentary-related behaviours, and time spent
outdoors. Cross-tabulations were then constructed for PA status by each of the PA
modalities. A one-way ANOVA was then performed to test if current PA (days) varied by
change in overall PA. Second, logistic regressions were performed in which the modes of
relative PA (e.g., overall, around the home, at work) were each regressed on demographic
variables (i.e., sex, age, household income, employment, ethnicity, and location of
residence), typical pre-COVID PA (PAL), and the COM-B beliefs. The response options for
the PA modalities were dichotomized into less and same/more. In addition, for the
purpose of these analyses, employment (working/in school vs. other), ethnicity (white vs.
other), and location of residence (city vs. other) were each dichotomized. All analyses
were completed in SPSS 26. Finally, given the large sample size and number of analyses
conducted, alpha of p < .01 was adopted. Regardless, we were sufficiently powered to
detect small- to medium-sized effects and associations in the mean comparisons and cross-
tabulations and medium-sized associations in the logistic regressions (Cohen, 1992).

Results

As presented in Table 1, a majority of respondents ranged in age from 30 to 64 years,
reported a household income of <£31,200, were white (86%), resided in a town, village, or
hamlet (67%), employed or in school (68%), and female (51%). For current PA, 31% of
respondents engaged in 30 min of moderate PA on five or more days in the previous week.
The mean number of days of doing current PA for atleast 30 min was 3.14(SD = 2.33)and
the mean PAL for typical PA was 1.69 (SD = 0.17).

Objective I: Prevalence of PA

In relation to the COVID-19 lockdown (see Table 2), the majority of respondents reported
engaging in less PA for travelling to and from work/school (58%), in the workplace (55%),
and at recreation/sports facilities (54%). They reported engaging in the same or more PA
around the home (81%), in the local neighbourhood (63%), and overall (57%). In the latter
case, 43% reported less PA, 32% the same, and 25% more PA. Those respondents who
reported doing less overall PA engaged in fewer days of current PA (M = 2.32) than those
who reported doing the same or more (M = 3.76), F(1,1437) = 150.08, p < .001,
n? = .095. Furthermore, small- to medium-sized associations were noted between
meeting PA guidelines and shifts in overall PA (Cramer’s V = .274, p < .0001), PA around
the home (Cramer’s V = .174, p < .0001), PA for transport (Cramer’s V = .083, p < .01),
and PA in the neighbourhood (Cramer’s V = .240, p < .0001). As for sedentary-related
behaviours, the vast majority of respondents reported the same or more of sitting or
reclining (89%), use of screen-based devices for leisure (94.5%), and use of screen-based
devices for work/school (84%). Finally, a balance existed between the proportion
reporting spending less (42%) and more (39%) time outdoors.
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Table I. Demographics of the sample

Variable Categories Frequency %
Sex Female 769 514
Male 728 48.6
Age (years) 18-29 296 19.7
30-49 536 35.6
50-64 498 33.1
65-79 168 1.2
80+ 8 0.5
Employment Other (e.g., unemployed, retired) 484 322
Working/school 1,019 67.8
Ethnicity Other (e.g., Asian British, Black British, Caribbean, mixed) 217 14.4
White 1,287 85.6
Household income Up to £5,199 50 3.5
£5,200 to £10,399 96 6.8
£10,400 to £15,599 134 9.5
£15,600 to £20,799 134 9.5
£20,800 to £25,999 175 12.4
£26,000 to £31,199 154 10.9
£31,200 to £36,399 139 9.8
£36,400 to £51,999 255 18.1
£52,000 and above 275 19.5
Location of residence  Town, village, or hamlet 1,009 67.0
City 497 33.0
Physical activity 5 or more days in the past week 44| 30.5

Objective 2: Associations between COM-B components and PA modalities

Before proceeding with the logistic regressions of the COM-B predictors within the six
modalities of PA, an examination of the descriptive statistics revealed a correlation of
r = .71 between physical opportunities and social opportunities for PA at recreation/
sports facilities. Because logistic regression is sensitive to high correlations among
predictor variables (Tabachnick & Fidell, 2007), and because physical opportunity was
the primary restriction imposed in the COVID lockdown, social opportunity was dropped
from the analysis for PA at recreation/sports facilities.

The full models with all predictors against constant-only models were significant for
each of the PA modalities. This indicated that the COM-B predictors, as a set, reliably
distinguished between less and same/more PA. The variance in PA status accounted for is
small ranging from Nagelkerke R* = 14 (at recreation/sports facilities) to .25 (in the
neighbourhood). Classification was unimpressive to impressive with overall success rates
ranging from 63% (recreation/sport facilities) to 80% (around the home). However, a
significant Hosmer—Lemeshow test suggested a less than exactly correct model for PA at
home, xz = 36.67,p < .001. Attempts to enhance the goodness of fit were unsuccessful,
so the model was left as is.

Table 3 shows regression coefficients, Wald statistics, odds ratios (ORs), and 99%
confidence intervals for ORs for each of the COM-B predictors within the six modalities of
PA. According to the Wald criterion, capability was associated with two PA modalities
(overall, at home), opportunity was associated with five modalities (overall, transport, at
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work, in the neighbourhood, at recreation/sport facilities), and motivation was associated
with five modalities (overall, at home, transport, at work, in the neighbourhood).
Reflective motivation (ORs ranging from 1.11 to 1.25) and physical opportunity (ORs
ranging from 1.14 to 1.20) appeared to be the most consistent and strongest predictors of
these behaviours. Neither knowledge nor social opportunity was associated with any of
the behaviours. Overall PA was the only modality to be associated with all three of the
COM:-B variables.

Discussion

The first objective of this study was to document the prevalence of PA and shifts in PA
modalities among UK adults during the COVID-19 lockdown. We found that the majority
of respondents had either maintained or increased their levels of overall PA during the
lockdown. In particular, levels of PA around the home and in the neighbourhood were
maintained or higher. However, as hypothesized, the proportion meeting PA guidelines
was low and engagement in sedentary-related behaviour for both work and leisure
increased substantially during this period. Specifically, 31% of adults achieved at least
150 min of moderate PA in the past week. This is very similar to a report from Sport
England (2020) in which 32% of English adults met these aerobic guidelines as of the last
week in April 2020. In contrast, 63—66% of UK adults met the same guidelines between
2008 and 2018 (Scholes & Mindell, 2020; Sport England, 2018). Thus, the proportion of
adults meeting these guidelines is substantially lower in the context of the COVID
pandemic. This is confirmed by the finding that 43% of our respondents reported doing
less overall PA at the beginning of June 2020 in comparison to the weeks prior to the
lockdown in mid-March 2020. Other studies reported similar shifts in PA among UK adults
during April 2020 (Rogers et al., 2020; Sport England, 2020) and decreases in the
proportion meeting guidelines in the United States (Meyer et al., 2020).

The second objective was to investigate the usefulness of the COM-B model (Michie
etal.,, 2011) in predicting shifts in PA modalities during the lockdown. As hypothesized,
the components of the model were associated with shifts in PA. In particular, physical
opportunity and reflective motivation appeared to be the most consistent predictors of
behaviour. If people perceived they had the physical opportunity and were motivated,
they were more likely to have maintained or increased overall PA, PA for transport, PA at
work, and PA in the neighbourhood. Physical opportunity was the sole predictor of PA at
recreation/sports facilities. Interestingly, automatic motivation was negatively associated
with both PA for transport and PA at work and not associated with the other PA modalities.
Though automatic processes can be influential on PA (Di Maio, Keller, Hohl, Schwarzer, &
Knoll, 2020; Kaushal, Rhodes, Meldrum, & Spence, 2017; Rebar et al., 2016), and habit and
conscious intentions typically contribute about equal variance to PA under ordinary
circumstances (Gardner, de Bruijn, & Lally, 2011; Rebar et al., 2016), it seems that the
radically different context presented during the lockdown required more conscious
decision making and interrupted routines. From a habit conceptualization, this is entirely
sensible as habits are behavioural responses brought about by cues (Gardner, & Rebar,
2019; Rhodes, & Rebar, 2018). COVID restrictions have dramatically disrupted routines,
which provide the cues for automatic behavioural instigations (e.g., active transport,
exercise schedules at gyms). Thus, many individuals will be entirely reliant on reflective
processes to maintain or enact new patterns of PA.
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Similarly, capability played a limited role for overall PA and PA at home. The negative
association with overall PA suggests that those who perceived themselves most capable
for PA, and were perhaps more physically active pre-COVID, were more likely to report
doing less PA during the lockdown. Regardless, capability often has a less predictive effect
on PA after accounting for motivation (Williams, & Rhodes, 2016). Though the COM-B
model presents a relatively novel depiction of the capability construct, our findings
support the notion that motivation supersedes capability. Furthermore, COVID-19
restrictions did not likely affect capability as much as opportunity (i.e., it did not alter
knowledge about PA or PA skills) so it was to be expected that this played a lessened role
under the pandemic restriction circumstances compared to opportunity.

The most surprising finding of the study was the low prediction of social opportunity
for any of the PA modalities (cf. Howlett et al., 2019). It seems that aspects of the social
environment (e.g., norms, social cues, social support from family and friends) were not
influential on PA during the lockdown. Though social opportunity is intuitively important
(McNeill, Kreuter, & Subramanian, 2000), it rarely is a strong predictor of PA in population
studies (Rhodes, & Nigg, 2011). For instance, small to null results are often noted for
subjective norms (Hagger, Chatzisarantis, & Biddle, 2002), relatedness in self-determina-
tion theory (Teixeira, Carraca, Markland, Silva, & Ryan, 2012), and social network analyses
(Hunter et al., 2019; Stearns et al., 2019) in relation to PA. Furthermore, social impact on
PA may operate indirectly through motivation, capability, and physical opportunity. For
instance, both subjective norms (Fishbein, & Ajzen, 2010) and relatedness (Deci & Ryan,
1985) are conceived as having indirect effects on behaviour through motivation. Similarly,
Bandura (1986) suggests that social support largely manifests through self-efficacy and
outcome expectations. Thus, the direct effects of social influences proposed in the COM-B
model may not be the most accurate representation of social influences on PA. The
restrictions on mobility due to the lockdown may have been more overtly physical (e.g.,
do not go outside, maintain physical distance from other people) and their effects were
reflected in the physical opportunity component of the COM-B. Thus, the more subtle
influences of the social environment on PA were not evident.

Strengths of this study include the large representative sample and the theory-
informed survey tool. However, this study is not without some limitations that should be
acknowledged. First, in conducting the survey at the beginning of June 2020, we may have
missed the most critical phase of the COVID lockdown with regard to requirements to self-
isolate and restrict outdoor activities. However, lockdown restrictions were still in place
in early June, with the ‘social bubble’ and opening of non-essential shops announced in
mid-June, and our findings are consistent with other studies conducted earlier in the
pandemic. Second, self-report measures are susceptible to bias and respondents may over
report engagement in positive health behaviour such as PA. Where possible, we employed
tools with demonstrated psychometric properties including validated measures of both
current PA and the COM-B beliefs. Though our measure of shifts in PA modalities has not
been validated, a similar type of scale was recently used with children in Canada (Moore
etal., 2020). Third, on a related point, we asked people to reflect back on past behaviours
and compare to present which can produce biases based on how people wish to project
past and present. Fourth, though the sample is deemed to be representative of the UK
adult population based on sex, age, and ethnicity it may not be representative in all
respects. For instance, the type of person who would be willing to participate in a
crowdsourcing research platform such as Prolific may not be typical of the population.
Fifth, a difference of opinion exists in the literature on how to measure the COM-B
constructs. We used a tool adapted from Keyworth et al. (2020) that taps directly into the
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six subdomains or components (e.g., physical ability, reflective motivation) of the three
primary constructs of the model (i.e., capability, opportunity, motivation). The authors
describe it as a ‘generic’ measure. Whereas Howlett et al. (2019) maintain that the
constructs represent latent variables that ‘require an operationalisation resulting in a
measurement model’ (p. 1379) with multiple indicators for each construct. This is an issue
that requires further exploration. Finally, the cross-sectional nature of our design prevents
any claims about causation.

In summary, this was the first peer-reviewed study to document associations between
PA and shifts in PA during the COVID-19 pandemic and components of the COM-B model
(Michie et al., 2011). If UK adults believed they had the physical opportunity and were
motivated, they were more likely to have maintained or increased their PA during the
lockdown. However, the majority of adults are not meeting the UK guidelines on PA and
the prevalence of PA is substantially lower than national surveys prior to the pandemic
(e.g., Scholes & Mindell, 2020). If the coronavirus continues to be an issue in the future, it
will be critically important to identify ways to foster motivation for PA and to facilitate the
opportunities for people to be physical active while adhering to public health protocol.
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