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The Coronavirus pandemic and
closed fitness clubs negatively
a�ected members exercise
habits

Christina Gjestvang*, Elene Mauseth Tangen and

Lene A. H. Haakstad

Department of Sports Medicine, Norwegian School of Sports Sciences, Oslo, Norway

Introduction: Due to theCoronavirus pandemic, politicians enacted directions

to reduce social interactions, including lockdown of fitness clubs. We aimed to

investigate how this changed exercise habits of Norwegian gym members.

Method: Based on survey data, men and women (≥18 years, n = 233, data

collection from Aug. 2020 to Jan. 2021) were recruited to this study by an

email-invitation from their fitness club chain or by Facebook advertisement.

The participants reported on background variables (e.g., age, gender, total

household income, occupation, and education), and exercise habits pre- and

during social lockdown. Data were analyzed using independent or student

t-test, chi-squared test, or McNemar’s test, as appropriate.

Results: Home-based exercise (18.0 vs. 72.5%, p = <0.001), walking (49.8

vs. 65.2%, p = <0.001), and cycling (16.7 vs. 24.5%, p = 0.004) was more

common during than pre-lockdown. Also, men (4.33 to 3.68 days/week, p

=0.013) and women (4.20 to 3.79 days/week, p = 0.001) reported a lower

exercise frequency, and a shorter duration. Exercise frequency was lower in

those with a BMI ≥25 than in those with BMI <25 (3.95 vs. 4.48 days/week, p

= <0.007) pre-lockdown. High exercise attendees (≥3 sessions/week, 66.5%)

reported a smaller decrease in exercise frequency (mean change: 0.06 vs. 1.24

days/week, p = <0.001) and duration (>60min. per session: 33.0 vs. 3.8%,

p = <0.001) than low exercise attendees during lockdown.

Discussion: Home-based exercise, walking, and cycling were most frequently

reported during lockdown. Participants reported a small decrease in exercise

duration and frequency compared with pre-lockdown. Closure of fitness clubs

impacted low attendees more than high attendees.

KEYWORDS

Body Mass Index, closed gyms, COVID-19, COVID-19 lockdown, exercise attendance,

exercise behavior

Introduction

In 2020, an outbreak of the Coronavirus disease (COVID-19) originated worldwide

and caused a high number of individuals with COVID-19 and associated deaths (1).

An uncontrolled spread of the virus would have substantially exceeded the capacity of

the healthcare system (1), and there was a need to slow the pandemic down (2). Most
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European countries implemented rules and legislations to

reduce social interactions, a key factor to slow down respective

outbreaks (3, 4). On 12 March 2020, the Norwegian health

authorities and politicians shut down businesses and public

infrastructure, including sports and leisure facilities such as

fitness clubs, sports clubs, swimming pools, and community

sports grounds. While these measures were important to

decrease the spread of COVID-19, several studies have shown

that these restrictions negatively affected physical activity habits

among the general adult population (5–9). For instance, studies

have shown that COVID-19 lockdown resulted in a decrease

in all intensity levels of physical activity (vigorous, moderate,

walking, and overall), lower compliance with the physical

activity recommendations (from 81 to 62%), as well as a parallel

increase in daily sitting time of 28% (from 5 to 8 h per day)

(9, 10).

Access to exercise arenas that are available and convenient,

such as fitness clubs, is described as important to facilitate

regular participation in physical activity (11, 12). Based on

data from The Global Health and Fitness Association (IHRSA)

(13), before the Coronavirus pandemic, the global fitness

club industry had about 184 million members and counted

more than 210 000 gyms. In Norway, about one million

members belongs to nearly 1200 gyms (14, 15). A fitness

club holds equipment for group and individual exercise and

offers a wide range of exercise concepts designed to encourage

individuals of all ages to participate in regular exercise. Even

though evidence suggests that individuals in the general adult

population became less active and increased sedentary time

during the pandemic, it is unclear whether the government‘s

restrictions influenced exercise behavior among those who are

members of a fitness club, an important exercise facility formany

individuals. Fitness club members may be more motivated to be

physically active than other individuals, due to e.g., a financial

commitment (monthly membership fee), different exercise

concepts in a safe indoor environment, and access to exercise

guidance (11, 16).

A literature search revealed only two (17, 18) published

studies in this field. Alexandris et al. (18) examined fitness club

members’ (n 323) willingness to start exercising in the clubs after

the COVID-19 lockdown and found that 33 % did not intend to

return when the gyms were allowed to re-open. The qualitative

study of Kaur et al. (17) conducted semi-structured telephone

interviews among 22 regularly active fitness club members

and found that the participants experienced a lack of exercise

motivation during COVID-19 lockdown compared with pre-

lockdown. In the study of Kaur et al. (17) one disadvantage was

the qualitative approach with a lack of measures and statistical

representation, only giving perspectives from 22 individuals

(19). Further, Alexandris et al. (18) did not investigate exercise

behavior pre- and during COVID-19 lockdown, or if the

members recovered their exercise behavior. Based on available

scientific literature, fitness club members‘ exercise behavior

during the pandemic are an underexplored research area. These

two studies also call for more research, regarding if fitness

club members have changed their exercise behavior as a result

of COVID-19, and if they have recovered after the end of

the lockdown.

A fitness club has equipment not available to most in a

home-based setting, and as such facilitates engagement in e.g.,

resistance exercise, a common workout mode at fitness clubs

(20). Even though the closing of fitness clubs was inevitable

to cope with the pandemic, it forced millions of members

to stay at home and limited their opportunities to engage in

exercise. The fitness clubmembers thereby lost their opportunity

to receive exercise supervision by fitness instructors. Also,

exercise barriers, such as a lack of knowledge, infrastructure,

and motivation may have increased even more during the

shutdowns of fitness clubs (21). Thus, leading to decreased

levels of exercise in this specific population (22). Further, the

fitness club environment may foster a sense of motivation,

a key factor influencing exercise behavior (23). For instance,

before COVID-19, one study found that fitness club members

were ten times more likely than non-members to meet the

recommendations of muscle-strengthening activities in at least

two sessions/week (24). The fitness club industry is in a unique

position to implement motivational principles into practice, that

can support members’ exercise motivation. Self-determination

theory (SDT) (25, 26) proposes that when individuals’ basic

psychological needs for autonomy, competence, and relatedness

are met, self-determined motivation improves. In the fitness

club context, several studies have reported that when focusing

on autonomy (e.g., enjoyable exercise experiences), competence

(e.g., attend at group exercise classes or use of a personal trainer),

and relatedness (e.g., social interaction and having friends

at the gym) exercise attendance increased among members

(27–29). How fitness clubs satisfy themembers’ three basic needs

to increase exercise motivation and help members break down

common barriers is important for exercise behavior (27). Hence,

we anticipated that closed gyms, limited access to exercise

equipment, as well as lack of space and infrastructure for home-

based exercise led to a negative influence on exercise behavior in

this population.

Worldwide, overweight (Body Mass Index (BMI) ≥25) and

obesity (BMI ≥ 30) are some of the largest public health

challenges (32). It is well known that a high BMI and physical

inactivity increase the risk of several non-communicable

diseases and all-cause mortality, and is among the most

important causes of the increase in overweight and obesity

(33–35). Regular participation in physical activity is therefore

especially important for overweight and obese individuals with

an additional risk of diseases such as diabetes type 2 and

metabolic syndrome (36). We have previously reported a high

number of overweight individuals exercising in fitness clubs

(37, 38) and many fitness club members also report weight

loss as one reason for exercise (39–41). Fitness clubs typically

have personnel who can assist members with exercise program

design, nutrition information, and weight management advice
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TABLE 1 Questions used to answer the present study aims.

Specifics Statements/

Questions

Response options

To obtain data on

exercise motivation a

Norwegian version of

the validated

Behavioral Regulation

in Exercise

Questionnaire-2

(BREQ-2) was used

(30), where the

individuals rate the

significance of 19

statements as a

personal motive to

engage, or not engage

in exercise. Statements

were divided into five

subscales, and a sum

score (from 0 to 4) for

each subscale was

calculated by adding

scores from each

statement, divided by

the number of

statements

Intrinsic regulation: “I

exercise because it’s fun,”

“I enjoy my exercise

sessions,” “I find exercise a

pleasurable activity,” “I get

pleasure and satisfaction

from participating in

exercise,” identified

regulation: “I value the

benefits of exercise,” “It’s

important to me to

exercise regularly,” “I

think it is important to

make the effort to exercise

regularly,” “I get restless if

I don’t exercise regularly,”

introjected regulation: “I

feel guilty when I don’t

exercise,” “I feel ashamed

when I miss an exercise

session,” “I feel like a

failure when I haven’t

exercised in a while,”

external regulation: “I

exercise because other

people say I should,” “I

take part in exercise

because my

friends/family/partner say

I should,” “I exercise

because others will not be

pleased with me if I don’t,”

“I feel under pressure

from my friends/family to

exercise,” amotivation: “I

don’t see why I should

have to exercise,” “I can’t

see why I should bother

exercising,” “I don’t see

the point in exercising,” “I

think exercising is a waste

of time”

“0 not true for me,” “1,”

“2 partly true for me,”

“3,” or “4 very true for

me”

To determine whether

participants were

meeting the physical

activity

recommendations, a

Physical activity is

recommended for a

minimum of 2.5 h per

week of moderate

intensity. E g., 30min

“Yes” or “No”

(Continued)

TABLE 1 (Continued)

Specifics Statements/

Questions

Response options

question based on

intensities described in

the International

Physical Activity

Questionnaire (IPAQ)

(31) was asked

of moderate intensity 5

times a week and includes

all activity (including

exercise) that makes you

sweat and breathe

somewhat harder than

normal. Based on this,

would you characterize

yourself as physically

active?

To determine whether

participants had been

exercising

Exercise is physical

activity that is planned,

structured, and repetitive

for the purpose of

conditioning the body.

Based on this, have you

exercised 1 session/week

(≥60min.) or more the

last 6 months?

“Yes” or “No”

To determine

participants exercise

frequency

Before/during COVID-19

social lockdown, how

often did you exercise?

“0 days/week,” “1

day/week,” “2

days/week,” “3

days/week,” “4

days/week,” “5

days/week,” “6

days/week,” or “Every

day”

To determine

participants exercise

duration

Before/during COVID-19

social lockdown, for how

long did you usually

exercise per session?

“<30min,” “31 to

45min,” “46 to 60min,”

“61 to 75min,” “76 to

90min,” or “>90 min”

In the analyses, the

response options were

merged into following

categories: <60min, 61

to 89min, and >90 min

To determine

participants type of

activity

Before COVID-19 social

lockdown, what kind of

activity did you

usually do? Participants

were able to select more

than one response.

“Exercise at the fitness

club,” “exercise at a

sports club (such as

handball, soccer,

cross-country skiing og

swimming),

“commuting activities

(such as walking or

cycling to and from

work/school),”

“activities at home

(Continued)

Frontiers in Sports andActive Living 03 frontiersin.org

https://doi.org/10.3389/fspor.2022.985782
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org


Gjestvang et al. 10.3389/fspor.2022.985782

TABLE 1 (Continued)

Specifics Statements/

Questions

Response options

(such as housework or

gardening),” “walking,”

“cycling,” “exercise at

home,” or “other

activities”

During COVID-19 social

lockdown, what kind of

activity did you

usually do? Participants

were able to select more

than one response.

“Exercised at

calisthenics parks,”

“commuting activities

(such as walking or

cycling to and from

work/school),”

“activities at home

(such as housework or

gardening),” “walking,”

“cycling,” “exercise at

home,” or “other

activities”

(42). We anticipated that individuals with a BMI ≥25 may

be to a greater extent impacted by the lockdown of fitness

club compared with those with a BMI <25. A recent study

by Robinson et al. (6) reported that a high BMI negatively

influenced and predicted lower physical activity levels during

lockdown among overweight and obese UK adults. Yet, the

impact of the lockdown on exercise habits in overweight and

obese fitness club members remains unclear.

This study may provide a valuable snapshot into some ways

in which the COVID-19 lockdown affected exercise behavior

in a specific sample of fitness club members. The primary

aim of the current study was to compare exercise habits

(exercise frequency, duration, and type of activity) between

men and women, and between those with a BMI <25 and

BMI ≥25 in a group of fitness club members pre- and during

lockdown in Norway, spring 2020. In addition, we wanted to

compare exercise habits and motivation between the most active

fitness club members (high attendees, ≥3 sessions/week) and

those using the fitness club less frequently (low attendees, <3

sessions/week). We hypothesized that lockdown of fitness clubs

negatively influenced members exercise habits.

Materials and methods

This paper is a cross-sectional analysis of start-up data from

a 1-year prospective study aiming to investigate differences in

background and health variables, exercise behavior, motivation,

barriers, self-efficacy, and social support between members from

different fitness club segments. Cross-sectional analyses in this

study were mainly based on data collected at start-up, and also

at 3 months follow-up. The study was conducted in accordance

with the Declaration of Helsinki and approved by the Norwegian

Center for Research Data (NSD 296859). The research received

no external funding.

Participants were recruited between August 2020 and

November 2020 from three different fitness club segments:

multipurpose (resistance and cardio exercise rooms, group

exercise classes, and a wide range of exercise concepts, middle

to high membership fee), fitness-only (resistance and cardio

exercise rooms for individual exercise, low membership fee),

or boutique fitness clubs (one or two specialized exercise

concepts, high membership fee). All were invited to take part

in the study by an email-invitation from their fitness club

chain or by an advertisement at Facebook. By a link in the

email-invitation or Facebook advertisement, all participants

gave informed consent to participate in the web-based system

SurveyXact 8.2 (Ramböll, Aarhus, Denmark). The electronic

informed consent contained study information according to

the Helsinki Declaration and data was non-identifiable. The IT

department at the Norwegian School of Sport Sciences provides

storage services, and Norwegian regulations require that all

raw research data should be kept for at least 5 years after

study completion.

In an attempt to keep a count on the response rate, we

first distributed recruitment directly per email to chief executive

officers (CEOs) in chosen fitness club chains. The CEOs were

asked to respond with the number of members who received

information regarding our study and link for participation.

Unfortunately, most CEOs did not provide the actual number of

invited members, and the number of recruited participants was

also not satisfactory. Thus, we decided to recruit more widely

on social media. Eligibility criteria were: ≥18 years, member at

one of the three fitness club segments, and motivated to respond

to an electronic questionnaire at four time-points across 12

months (at baseline, and after three, six, and 12 months). In total

233 members responded to recruitment and responded to the

questionnaire at baseline.

A section from the questionnaire (a total of 64 questions)

used in the main study was used to answer the present study

aims. All questions were close-ended, and the survey as a

whole took approximately 25min to complete. For the present

study aims, background variables, exercise motivation, and six

questions developed by the project group concerning physical

activity and exercise habits were asked at start-up retrospectively

based on an average week pre- and during social lockdown

(Table 1). To investigate whether the participants recovered their

exercise frequency, we also used self-reported exercise frequency

obtained at 3 months follow-up (n= 204) in the main study.

Data were analyzed using SPSS (IBM Corp. Released 2016.

IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY:

IBM Corp). An independent or student t-test for continuous
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TABLE 2 General characteristics of participants.

All Men Women BMI<25 BMI ≥25

(n = 233) (n = 40) (n = 193) (n = 134) (n = 99)

Variable Mean (SD) Mean (SD) Mean (SD) p Mean (SD) Mean (SD) p

Age (years) 39.62 (13.67) 41.85 (14.68) 39.16 (13.44) 0.257 39.26 (13.55) 40.10 (13.88) 0.644

Body weight (kg) 72.82 (13.47) 84.38 (11.93) 70.42 (12.51) <0.001 65.66 (8.52) 82.51 (12.88) <0.001

Body height (cm) 170.45 (7.99) 179.88 (9.53) 168.49 (6.02) <0.001 170.29 (8.03) 170.66 (7.96) 0.365

Mean BMI (kg/m2) 24.98 (3.80) 26.04 (2.68) 24.76 (3.97) 0.015 22.56 (1.55) 28.26 (3.48) <0.001

n (%) n (%) n (%) n (%) n (%)

High educational level

(≥4 years)

94 (40.3) 19 (47.5) 75 (38.9) 0.403 57 (42.5) 37 (37.4) 0.510

High household

income (>100

000$/year)

97 (41.6) 18 (45.0) 79 (40.1) 0.765 53 (39.6) 44 (44.4) 0.539

Spouse/partner 118 (50.6) 22 (55.0) 96 (49.7) 0.666 61 (45.5) 57 (57.6) 0.092

Having children 63 (27.0) 7 (17.5) 56 (29.0) 0.195 35 (26.1) 28 (28.3) 0.827

Full-time employment 138 (84.1) 29 (72.5) 109 (56.5) 0.187 80 (59.7) 58 (58.6) 0.626

Membership length 0.208 0.249

<1 year 54 (23.2) 5 (12.5) 49 (25.4) 26 (19.4) 28 (28.3)

1 to 5 years 96 (41.2) 18 (45.0) 77 (39.9) 59 (44.0) 36 (36.4)

>5 years 83 (35.6) 17 (42.5) 67 (34.7) 49 (36.6) 35 (35.4)

variables and chi-squared test or McNemar’s test for proportions

were used as appropriate. To address if changes in exercise

habits was different in participants having a BMI≥25 compared

with those having a BMI <25, we divided the participants into

BMI groups [BMI <25 and BMI ≥25, based on self-reported

body weight and height (questionnaire data)]. For the same

purpose, we also divided the participants into high (≥3 exercise

sessions/week) and low (<3 exercise session/week) exercise

attendance (43). We also calculated Hedges g effect size, with

values around 0.2, 0.5 and 0.8 interpreted as weak, medium and

strong effect sizes, respectively. Results are presented as means±

SD, or frequencies (n) and percentages, mean change, and 95%

CI for mean change. A two-tailed alpha level of 0.05 was used for

statistical significance.

Results

General characteristics of participants are shown in Table 2.

Almost half (45.1%) were ≤35 years, whereas 5.6% were aged

≥65. Membership length were reported as follows: <4 weeks:

4.3%, 2 to 12 months: 18.9%, 1 to 5 years: 41.2%, more than 5

years: 18.0%, andmore than 10 years: 17.6%. A larger proportion

of men had a BMI ≥25 compared with women (52.5 men vs.

29.0% women, p = 0.007). Otherwise, men and women, and

participants with a BMI <25 and BMI ≥25 were balanced in

background variables. Pre-lockdown, most members reported

to meet the physical activity recommendations of ≥2.5 h of

moderate intensity per week (88.4%) the last 6 months pre-

lockdown.

During lockdown, we observed that all participants worked

out less frequently compared with pre-lockdown (mean change:

0.45 days/week, 95% CI 0.24, 0.67, p = <0.001, Table 3).

The participants also reported shorter exercise duration during

lockdown, compared with pre-lockdown (p = <0.001). For

instance, 70.6% exercised > 60min per session pre-lockdown,

whereas this proportion decreased to 24.1% during lockdown (p

= <0.001). The same habits were seen when analyzing men and

women separately (Table 2). Domestic chores such as housework

and gardening (activities at home 28.0 vs. 10.0%, p= 0.028) and

walking (54.4 vs. 27.5%, p= 0.003) wasmore common inwomen

than men pre-lockdown. During lockdown, walking (45.0 vs.

69.4%, p= 0.006) was more frequently reported in women.

Table 4 shows comparison of exercise habits pre- and

during lockdown in BMI groups (BMI<25 and BMI≥25). Pre-

lockdown, exercise frequency was lower in those with a BMI≥25

than in those having a BMI<25 (3.95 vs. 4.48 days/week, 95% CI

(mean change): −0.93, −0.14, p = <0.007). This difference was

not found during lockdown, but more of those with a BMI ≥25

reported exercise dropout than those having a BMI <25 (7.1 vs.

1.5%, p= 0.066).

High exercise attendees (66.5%) had a mean exercise

frequency of 4.81 (1.15) (pre-lockdown) and 4.75 (1.30) (during

lockdown) days/week (p = 0.523). Low exercise attendees

reported a decreased exercise frequency from pre- to during

lockdown (1.81 (1.33) days/week, mean change: 1.24 days/week,
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TABLE 3 Comparison of exercise habits pre- and during lockdown.

Pre-social

lockdown

During

social

lockdown

Pre-social lockdown During social lockdown

All All p Men Women p Men Women p

(n = 233) (n = 233) (n = 40) (n = 193) (n = 40) (n = 193)

Variables Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Exercise frequency

(days/week)

4.22 (1.50) 3.77 (1.91) <0.001 4.33 (1.47) 4.20 (1.50) 0.951 3.68 (1.90) 3.79 (1.92) 0.917

n (%) n (%) n (%) n (%) p n (%) n (%) p

Exercise duration

<60min 124 (53.2) 169 (75.4) <0.001 17 (42.5) 107 (55.4) 0.187 28 (73.7) 141 (75.8) 0.944

61 to 89min 83 (64.1) 44 (19.6) <0.001 17 (42.5) 66 (34.6) 0.441 7 (18.4) 37 (19.9) 1.000

>90min 15 (6.5) 10 (4.5) 0.267 4 (10.0) 11 (5.8) 0.524 3 (7.9) 7 (3.8) 0.489

Type of activity

Exercise at home 42 (18.0) 169 (72.5) <0.001 7 (17.5) 35 (18.1) 1.000 24 (60.0) 145 (75.1) 0.079

Walking 116 (49.8) 152 (65.2) <0.001 11 (27.5) 105 (54.4) 0.002 18 (45.0) 134 (69.4) 0.006

Cycling 39 (16.7) 57 (24.5) 0.004 7 (17.5) 32 (16.6) 1.000 12 (30.0) 45 (23.3) 0.488

Commuting

activities

103 (44.2) 91 (39.1) 0.162 18 (45.0) 85 (44.0) 1.000 14 (35.0) 77 (39.9) 0.689

Activities at home 175 (75.1) 164 (70.4) 0.063 4 (10.0) 54 (28.0) 0.028 7 (17.5) 62 (32.1) 0.098

Other activities 35 (15.0) 40 (17.2) 0.472 8 (20.0) 27 (14.0) 0.468 8 (20.0) 32 (16.6) 0.771

Exercise at the fitness

club

224 (96.1) - - 39 (97.5) 185 (97.9) 1.000 - - -

Exercise at a sports

club

28 (12.0) - - 6 (15.4) 22 (11.8) 0.721 - - -

Exercise at

calisthenics parks

- 111 (47.6) - - - - 20 (51.3) 91 (48.1) 0.857
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TABLE 4 Comparison of exercise habits pre-and during lockdown between BMI groups.

Pre-social lockdown During social lockdown

BMI <25 BMI ≥25 BMI <25 BMI ≥25

(n = 134) (n = 99) (n = 134) (n = 99)

Variables Mean (SD) Mean (SD) p Hedges g Mean (SD) Mean (SD) p Hedges g

Exercise frequency

(days/week)

4.48 (1.32) 3.95 (1.66) 0.007 0.36 3.10 (1.06) 2.91 (1.08) 0.207 0.18

n (%) (%) n (%) n (%)

Exercise duration

<60min 70 (52.2) 54 (54.5) 0.829 95 (72.0) 74 (80.4) 0.197

61 to 89min 53 (39.6) 30 (30.9) 0.226 31 (23.5) 13 (14.1) 0.118

>90min 9 (6.7) 6 (6.2) 1.000 6 (4.5) 4 (4.3) 1.000

Type of activity

Exercise at home 32 (23.9) 10 (10.1) 0.011 103 (76.9) 66 (66.7) 0.115

Walking 74 (55.2) 42 (42.4) 0.072 89 (66.4) 63 (63.6) 0.763

Cycling 29 (21.6) 10 (10.1) 0.031 38 (28.4) 19 (19.2) 0.146

Commuting activities 60 (44.8) 43 (43.4) 0.944 55 (41.0) 36 (36.4) 0.556

Activities at home 40 (29.9) 18 (18.2) 0.060 43 (32.0) 26 (26.3) 0.413

Other activities 21 (15.7) 14 (14.1) 0.890 26 (19.4) 14 (14.1) 0.380

Exercise at the fitness

club

131 (97.8) 93 (93.4) 0.206 - - -

Exercise at a sports club 18 (13.4) 10 (10.1) 0.639 - - -

Exercise at calisthenics

parks

- - - 76 (56.7) 35 (35.4) 0.004

p = <0.001, hedges g = 2.47). Also, low exercise attendees

tended to work out shorter during lockdown than high exercise

attendees (<60 min/session: 83.3 vs. 67.1%, p = <0.001). High

attendees reported longer exercise durations than low attendees

during lockdown (e.g., 61 to 89 min/session: 26.5 vs. 3.8%, p =

<0.001). None of low attendees reported to work out >90min

(high attendees: 6.5%, p =0.031). Also, a higher proportion of

high exercise attendees compared with low exercise attendees

reported outdoor cycling and exercise at calisthenics parks

during lockdown (outdoor cycling: 30.3 vs. 12.8%, p = 0.006

and exercise at calisthenics parks: 62.7 vs. 20.0%, p = <0.001).

We found differences between high and low exercise attendees

in the stages of the self-determination continuum with respect

to exercise motivation (BREQ-2). High exercise attendees scored

higher on intrinsic [3.56 (0.59) vs. 3.35 (0.70), p = 0.014] and

identified [3.50 (0.52) vs. 3.37 (0.62), p = 0.047] regulation

than low exercise attendees. However, the effect size was small

(Hedges g: 0.33). No differences were found in introjected or

external regulation, or amotivation.

We also investigated whether the participants recovered

their exercise frequency. Compared with pre-lockdown,

participants at 3 months follow-up reported an exercise

frequency of 3.85 (1.57) days/week (p = <0.001, hedges g

= 0.87). High exercise attendees reported a higher exercise

frequency compared with low exercise attendees at 3 months

follow-up [4.43 (1.43) vs. 2.64 (1.10), p= <0.001].

Discussion

In the present study, among fitness club members, both

men and women reported a reduction in exercise duration and

frequency during lockdown compared with pre-lockdown. Both

sexes mainly exercised at home, while more women than men

also reported walking as a mode of exercise during lockdown.

We found that exercise frequency was lower in those with a BMI

≥25 compared with those having a BMI <25 pre-lockdown,

but this was not observed during lockdown. More participants

with a BMI ≥25 reported exercise dropout than participants

with a BMI <25. Our results are in line with our expectations,

that the shutdown of fitness clubs negatively influenced exercise

frequency and duration among gym members. Yet, when

comparing participants with high and low exercise attendance,

we found that closed gyms only affected those with low exercise

attendance. Further, high exercise attendees reported slightly

higher intrinsic and identified motivational regulation than low

exercise attendees. This may indicate that low-active individuals

are more vulnerable to closure of physical activity arenas such as

fitness clubs than high-active individuals.
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Among all participants, exercise frequency decreased by 0.5

days/week from pre- to during lockdown. In accordance with

Brand et al. (44), we observed that the participants exercised

for a shorter time during lockdown than pre-lockdown. A total

of 64.1% exercised >61min pre-lockdown, while the majority

(75.4%) exercised <60min during lockdown. Our findings are

in line with previous research proposing that closed fitness clubs

were associated with negative changes in exercise habits among

members (17). In contrast to this, adults have reported more

time to exercise during lockdown (45), and time constraints have

previously been reported as a main barrier for regular exercise

among fitness club members (38). Even though adults possibly

hadmore leisure time for exercise during lockdown (45), closure

of fitness clubs eliminates a comfortably climate-controlled

exercise arena that offers a variety of exercise equipment

and concepts, and personal trainers and fitness instructors

providing exercise supervision (11, 20). Even though home

exercise, including online and multimedia training approaches,

are proposed as feasible, several adults have reported a lack of

interest, a reduced effort during exercise, and a perception of less

effective exercise during lockdown (17, 18, 46). Regrettably, we

did not collect data regarding the type of home exercise or how

the participants perceived this kind of activity.

Kaur et al. (17) found that fitness club members altered

their exercise habits due to closed fitness clubs during

lockdown. Thus, temporarily closed arenas for physical activity

may force exercise behavioral change (47). In agreement

with our findings, substituting exercise at different activity

arenas with home-based exercise and outdoor activities

was the main change in exercise behavior among the

general population in Greece, United Kingdom, Ireland,

New Zealand, and Australia during lockdown (18, 47).

Similar results were found in a Norwegian study, where

lockdown was associated with more recreational activities,

with walking and use of outdoor green spaces as preferred

activities (48).

Considering exercise duration and frequency, we did

not observe any differences between men and women, in

discrepancy with several studies that have observed more

positive changes in exercise behavior during lockdown among

women (47, 49–51). It is also previously reported that

men are generally more active than women during normal

circumstances, yet, it is reported that men had a higher

drop in physical activity participation than women during

lockdown (47, 49–51). An explanation for dissimilar findings

compared with other research may be the unbalanced sex

distribution in the present study (men n = 40, women

n = 193). It may be that we had limited statistical

power for a meaningful comparison between sexes. The

unbalanced sex distribution may have increased the risk

of type 1 error and reduced the chance to reveal small

differences between men and women. Regarding type of

activity, during lockdown, more women (69%) than men

(45%) were engaged in walking. In agreement, Lopez-Bueno

et al. (52) also found women to engage in more low-

intensity activity (walking) during the initial period of lockdown

than men.

We did not find a difference in exercise frequency between

those with a BMI<25 and BMI≥25 during lockdown, but more

participants in the high BMI range reported exercise dropout

compared with normal weight. Flanagan et al. (53) also found no

difference in physical activity level between BMI group≥25 and

<25 during lockdown. Inconsistent with our findings, BMI was

previously found as a predictor for lower physical activity levels

during lockdown, and adults with overweight or obesity had

a higher risk of developing unhealthy weight-related behaviors

(6). Another study found adults with a BMI<25 to increase their

physical activity level during lockdown, while those with BMI

≥25 had no significant change (54).

The shutdown of fitness clubs was not associated with

negative changes in exercise behavior among high exercise

attendees, defined as exercise ≥3 sessions/week. This underlines

that exercise probably was easier to maintain during lockdown

for fitness club members who already had a habit of regular

exercise pre-lockdown, especially since high exercise attendees

weremore autonomously motivated than low exercise attendees.

High exercise attendees possibly exercised for enjoyment, and

further experienced satisfaction from exercise, two key factors

that positively influence regular participation in exercise (55).

In line with our findings, previous research has shown greater

odds for regular exercise during lockdown among adults with

high exercise attendance pre-lockdown (44, 56). It is also

reported that those who met the recommendations for physical

activity pre-lockdown generally met the recommendations

during lockdown as well (44, 56). Further, in a study of German

adults, those that remained active during lockdown (33%)

reported home-based exercise during lockdown (57), which is

in accordance with our findings. More high attendees than low

attendees in our study also reported exercise at calisthenics parks

and cycling during lockdown. Differences in exercise habits

among high and low attendees might be seen as a consequence

of less knowledge about exercise and lack of equipment (such

as a bike and barbells) among low attendees. Oppositely, two

studies among the general adult population found that low active

adults reported being more physically active during lockdown

compared to pre-lockdown (44, 57). Nevertheless, we believe

that low active individuals who depend on fitness clubs might

have challenges finding alternatives to “hitting the gym,” since

they are used to exercise equipment and instructors providing

exercise supervision.

It is consistently reported that social lockdown was

associated with increased sedentary behavior, fewer commuting

activities, as well as other unhealthy behaviors such as

unfavorable eating habits (e.g., eating out of control or

snacks between meals), and increased use of smartphones

(9, 46, 52, 56). We found that low attendees were less
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active when the fitness clubs were closed than high exercise

attendees. It is previously shown that among adults reporting

to be less active during lockdown, closed infrastructure

(such as fitness clubs and sports clubs) and absence of

friends to be physically active with was reported as main

barriers for physical activity during lockdown (45). On the

other side, research tend to overlook the role of habits in

self-regulation (58). Habits form by repeating a behavior,

and high exercise attendees already had regular exercise

routines as a part of their lifestyles, bypassing the need

for conscious willpower during life events such as the

Coronavirus pandemic.

The findings in the current study may be influenced

by a majority of highly active individuals. Most (88.4%) of

participants enrolled in the present study were following

current physical activity recommendations pre-lockdown.

Members who participated in this study were also mostly

young to middle-aged, an age group that is reported to

more easily maintain exercise during lockdown compared

with older individuals (57). Thus, this may also explain why

fitness club members‘ exercise frequency only decreased

by 11% during lockdown. Yet, opposite results are found

in a Spanish adult population, with younger individuals

reporting decreased physical activity participation during

lockdown (51). Hence, the evidence in this specific

research field is somewhat mixed, and none has previously

reported exercise habits pre- and during lockdown in fitness

club members.

To our knowledge, this is one of the first studies investigating

changes in exercise habits (exercise frequency, duration, and

mode) in a sample of fitness club members pre- and during

social lockdown in spring 2020, and also if they recovered

their exercise behavior. Electronic questionnaires are cost-

efficient, gather responses quickly, and may also be assumed

as an appropriate measurement method during the COVID-

19 pandemic. Hence, this may be considered as a strength

of our study. Other aspects were a complete dataset, with

no missing values, and that our participants included both

men and women, even though the sex distribution was

somewhat imbalanced (more women than men). Considering

that the fitness club industry was shut down at the time the

participants were enrolled, there is a possibility that we mainly

enrolled fitness club members that were motivated to sustain

their exercise habits during lockdown, and this affected our

response rate. Hence, the representativeness of the present

study results may be questionable. Other limitations include

the self-reporting method which can be affected by recall

or social desirability bias and lack of potential depth (59).

For instance, self-report of body weight and height may be

biased by the individual’s feelings at the time they fill out the

questionnaire and participants often want to present the best

versions, or at least a socially acceptable version of themselves

(60). Yet, we have previously published a paper showing that

both male and female fitness club members reported body

weight and height reasonably accurately and that BMI based

on self-report appears to be a valid measure (61). Further, we

believe that using a questionnaire to gather data on BMI was

an appropriate measurement method during the COVID-19

pandemic and social lockdown. Regarding self-reported exercise

behavior, the six questions concerning physical activity and

exercise habits were self-developed and not based on previously

validated questionnaires. This study originates from a Ph.D.

study including another sample of fitness club members (37, 38,

62). One of the main purposes of the 1 year study was to be able

to compare participants from the Ph.D. study (new members)

and participants from the current study (more experienced

members). Thus, for comparison analysis, the project group

decided to re-use questions from the original project. Also, we

did not assess exercise at calisthenic parks before lockdown in

the questionnaire. We believed that this type of activity was not

relevant for fitness club members before the shutdown of fitness

clubs. However, having this response option at both time points

would be relevant for comparing the numbers doing this type

of activity both before and during lockdown. Further, we did

not ask the participants to report what kind of exercise they

conducted at home. Home-based exercise can be a multitude

of exercises and obtaining such information would strengthen

our study results. Further, we decided to recruit more widely

through an advertisement on Facebook. This could bias our

results, e.g., it may be that Facebook users are older than

on other social media. It is shown that recruited participants

may differ in demographic characteristics (e.g., age) across

Internet recruitmentmechanisms (63, 64). However, using social

media seems to be appropriate for increasing the efficiency of

recruitment efforts. Social media platforms are used at a high

rate for daily information exchange, and offer the potential to

reach a large audience, at low cost (63). Finally, unmeasured

confounding variables may influence the association between

exercise behavior and the COVID-19 lockdown. Also, due to

the cross-sectional analysis, we cannot establish the direction of

causality in our conclusions.

Conclusion

With the results obtained in our sample, it seems that during

lockdown, shutdown of fitness clubs in Norway was associated

with slightly negative changes in exercise frequency and duration

among fitness club members. Home-based exercise, walking,

and cycling were most frequently reported during lockdown.

No differences in exercise habits were observed between sexes,

or BMI groups ≥25 and <25 during lockdown, but exercise

dropout was more frequently reported among those in the high

BMI range than normal weight. When comparing low and high

exercise attendees, closed gyms seemed to impact those who

were less active pre-lockdown only.
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