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ABSTRACT

Objectives The purpose of this study was to investigate
exercise enjoyment in high-intensity multimodal training
(HIMT) in current and previous HIMT participants and
identify factors associated with HIMT that mediate exercise
enjoyment and motivation.

Design and setting A 124-item web-based survey was
distributed to a cross-sectional voluntary convenience
sample from August to the end of September 2021.
Participants Global current and previous HIMT
participants.

Results The final sample included 469 responses
(completion rate: 61.6%). Among eligible respondents
(n=434), 379 were current HIMT participants, 55

were previous HIMT participants. Current participants
demonstrated high enjoyment (Physical Activity Enjoyment
Scale). The most frequently reported reasons for increased
enjoyment and motivation to continue HIMT in current
participants included (1) it keeps me fit, (2) training in a
group and (3) variety in a session. The most frequently
reported reasons for reduced motivation to continue HIMT
among previous HIMT participants included (1) other
(injury, COVID-19 restrictions, low motivation, personal
preferences), (2) work commitments and (3) / started
another type of sport, exercise or training.

Conclusions These findings indicate that HIMT is an
enjoyable training method among current participants. The
most commonly reported reasons for increased enjoyment
and motivation were associated with the combined
training method and the group environment. Reasons for
reduced motivation to continue HIMT among previous
HIMT participants may be related to commonly reported
barriers to exercise and personal factors.
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INTRODUCTION

Current physical activity guidelines recom-
mend healthy adults (aged 18-65) partici-
pate in 230 min of moderate aerobic activity
5days/week or 220min of vigorous aerobic
activity 3days/week.! Muscle strengthening
activities are also recommended twice weekly.
Long-term fulfilment of these guidelines has
been shown to promote physical and psycho-
logical health." Despite this, adherence to
physical activity guidelines remains low, with
lack of time and poor exercise enjoyment

, Clementine Grandou, Aaron J Coutts, Lee Wallace

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first global survey to examine subjective
responses in all styles of high-intensity multimodal
training (HIMT).

= This study identified and distinguished between
specific reasons for increased exercise enjoyment
in HIMT participants.

= This study is limited by the self-reported nature of
individuals’ subjective responses to HIMT.

= Alarge proportion of participants were current HIMT
participants who reported increased enjoyment. This
may reflect potential bias in the voluntary sample.

Recently, shorter duration sessions performed
at a high-intensity have gained interest as a
time-efficient method of promoting physical
health. Notably, some of the top 20 worldwide
fitness trends for 2021 included high-intensity
interval training (HIIT), bodyweight, func-
tional fitness and group training.” High-
intensity multimodal training (HIMT) has
been recently defined as any high or vigorous
intensity exercise style that emphasises whole
body movements combining aerobic, resis-
tance and/or bodyweight training in a single
session (eg, circuit HII'T, high-intensity func-
tional training (HIFT), bodyweight HIIT,
resistance HIIT).” High or vigorous intensity
is previously defined by the American College
of Sports Medicine." Although previous defi-
nitions exist, terms such as functional, body-
weight or resistance may not consistently refer
to all combinations of aerobic and resistance
training styles. Previous studies demonstrate
that select styles of HIMT promote time-
efficient aerobic and muscular fitness adap-
tations.* " Despite these proposed health
and fitness benefits, limited studies have
attempted to explain the growing uptake
and long-term participation trends associated
with HIMT.""~" While the mechanisms under-
pinning exercise behaviour are complex, the
subjective response to exercise (in particular

Tijana Sharp; or intrinsic motivation among the most exercise enjoyment) has been suggested to be
tijana.sharp@uts.edu.au commonly reported barriers to exercise.””  associated with long-term exercise behaviours
Sharp T, et al. BMJ Open 2023;13:¢073659. doi:10.1136/bmjopen-2023-073659 1

BM)

* (s3gvy) Inalladns juswaublosug
| ®p enbiydeiboiqig eousby e Gzoz ‘2 sunc uo jwod fwg uadolwgy/:dny woly pspeojumoq "€20z Jlequisidss T Uo 659¢€/0-£202-uadolwg/9eTT 0T se paysiignd 1s1y :uado CING

-salbojouyoal rejiwis pue ‘Bulurel; |y ‘Buiuiw erep pue 1xal 01 palejal sasn 1o} Buipnjour ‘1ybuuAdoo Aq pearosloid


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-6878-6343
http://dx.doi.org/10.1136/bmjopen-2023-073659
http://dx.doi.org/10.1136/bmjopen-2023-073659
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2023-073659&domain=pdf&date_stamp=2023-09-14
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/

(ie, adherence) by supporting intrinsic motivation in
various forms of physical activity." > However, the exact
association of exercise enjoyment and HIMT remains
unclear.

Previousstudies thathave examined subjective responses
in various styles of HIMT suggest that HIMT participa-
tion promotes increased enjoyment and intrinsic factors
related to adherence.'™ Similar subjective responses
have also been observed in other forms of aerobic-based
high-intensity exercise.” '* ' These findings may be
attributed to an overall positive affective response that is
promoted by typical intermittent recovery periods among
shorter duration work intervals.® ©* In contrast, other
studies have demonstrated feelings of pain and displea-
sure following similar aerobic-based high-intensity exer-
cise, with moderate to low intensity alternatives suggested
to be more tolerable.” " These conflicting findings limit
the current understanding of the relationship between
exercise intensity and enjoyment. It is plausible that
other mediating factors independent of exercise prescrip-
tion (eg, group training, instructor) are associated with
exercise enjoyment in HIMT." % Similar factors have
previously been shown to facilitate greater feelings of
affiliation and social recognition."” '*'® Given that these
features are rarely observed in isolation, the exact magni-
tude and codependence of these effects remain unclear.
Therefore, the purpose of this study was to examine levels
of exercise enjoyment in current HIMT participants. This
study also aimed to identify factors associated with HIMT
that may underlie exercise enjoyment and motivation.
This may provide a clearer understanding of subjective
responses in HIMT and assist in explaining long-term
training behaviours, in particular exercise adherence.

METHODS

Experimental approach to the problem

An open cross-sectional survey was used to examine
subjective responses in current and previous HIMT
participants. The survey examined enjoyment levels in
current HIMT participants. The survey also identified the
features of HIMT that mediate enjoyment and motiva-
tion in current and previous HIMT participants. Detailed
methods according to the Checklist of Reporting Results
of Internet E-Surveys'’ are available in online supple-
mental table S1. The STROBE cross-sectional check-
list was used when writing this report.* This study was
approved by the Human Research Ethics Committee of
the University of Technology, Sydney (ETH21-6154). It
was not appropriate or possible to involve the public in
the design, conduct and reporting of this research.

Subjects

A voluntary convenience sample of current and previous
HIMT participants were recruited. Respondents were
recruited through various digital means (ie, social media,
email) from August through to September 2021. Respon-
dents from all global countries with access to the online

survey were eligible. All respondents were required to
complete the survey in English. The sample size used in
this study was comparable or greater than other explor-
atory studies with a similar and purpose and design.'” *'
Eligibility of respondents was self-determined based on the
criteria defined in the recruitment flyer (online supple-
mental figure SI1). Survey responses would be used to
exclude any respondents who were ineligible based on
demographic information or participation behaviour.
Eligible respondents were categorised into current (ie, >
2 sessions/week for 26 months) or previous HIMT partic-
ipants (ie, ceased participation).

Procedures

An anonymous survey was developed on REDcap
(Research Electronic Data Capture software, V.11.1.10).
This software is a secure web application for creating and
managing online surveys. The survey was developed by
the authors and a multidisciplinary team of experts in
psychology in sport and exercise. Content validity and
reduced response bias were ensured through convenience
sample piloting with both current and previous HIMT
participants within the researchers’ networks. Feedback
from researchers with experience in survey-based research
methods was used to improve the content, readability and
quality of the survey (eg, question syntax). The authors
completed a heuristic evaluation to ensure usability of
the survey software on various devices (PC, Macintosh,
iPhone and Android). The final survey comprised of 124
fields, with four sections: (1) demographic information,
(2) participation information, (3) exercise enjoyment
(validated 18-item Physical Activity Enjoyment Scale
(PACES)) and (4) exercise motivation (online supple-
mental table $2).** The PACES asks participants to rate
how you feel at the moment about the physical activity you have
been doing using a 7-point bipolar Likert Scale from 1 (I
enjoy it) to 7 (I hate it). The 18-item PACES is scored
between 18 and 126, whereby higher scores indicate
greater levels of enjoyment. For the purpose of this study,
the introductory statement was modified to ask current
HIMT participants to Think back to your most recent HIMT
session. Please rate how you felt in the moment immediately after
the physical activity that you were doing. For a detailed over-
view of the validated PACES instrument see Kendzierski
and DeCarlo.”” Enjoyment levels were measured using
the PACES in current HIMT participants only to reduce
recall bias. The survey consisted of both dichotomous
and open-ended questions. To reduce acquiescence
bias, participants were not guided by preloaded ques-
tions. Instead, participants were asked to rank only three
responses from most to least important, reducing the like-
lihood of falsely selecting all options. Respondents were
provided the option of writing ‘other’ answers to further
reduce this bias. The complete survey instrument is avail-
able in online supplemental table S2. A sample of approxi-
mately 750 responses were collected. Primary recruitment
methods included emails distributed to relevant HIMT
companies and direct sharing of a recruitment flyer on
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social media (online supplementary figure S1). To avoid
voluntary response bias, the terms enjoyment and motiva-
tion were not used in the survey flyer or until section (3)
of the survey. This reduced the likelihood that the sample
would over-represent individuals who demonstrate strong
opinions on the subject or were drawn to participate
based on these opinions. Submission of the online survey
indicated participants’ informed consent as outlined in
the participant information sheet (online supplemental
figure S1).

Patient and public involvement
No patients or public were involved in the design, conduct
or reporting of this research.

Statistical analyses

Statistical analysis of the anonymous data set was
conducted using Microsoft Excel V.16.36. Missing data
checks were conducted to confirm data integrity and
incomplete responses were excluded from analysis.
Frequencies were calculated, tabulated and graphed for
the respondents’ demographic and participation charac-
teristics. The total score for the PACES (mean+SD) was
calculated for current HIMT participants only after the
11 negatively worded items were reversed scored. The
average PACES Score was calculated for based on length
and frequency of participation. Higher scores indicate
higher levels of enjoyment. A one-way analysis of variance
(ANOVA) was used to identify any differences in training
frequency or length of HIMT participation for enjoyment.
A Scheffe post hoc analysis was used to identify any signif-
icant between-group differences. SPSS V.25 was used for
statistical analysis with statistical significance set at p<0.05.
Frequencies were calculated for the total selected and
ranked reasons for enjoyment and motivation in current
HIMT participants. Exercise enjoyment was not examined
in previous HIMT participants to reduce the risk of recall
bias in completing the PACES and subsequent ranking
questions about enjoyment. Therefore, only frequencies
for reasons for reduced motivation were calculated in
previous HIMT participants.

Transparency and openness

Authors report all data exclusions, manipulations and
measures in the study. Reporting methods follow JARS.*
The complete survey instrument developed in REDcap
(Research Electronic Data Capture software, V.11.1.10)
used for data collection is available in online supple-
mental table S2. All data (raw and coded) are available at
https://osf.io/mesgk and https://ost.io/j3udn, respec-
tively.” Data were analysed using Microsoft Excel V.16.36
and SPSS. The design and statistical analysis of this study
were not preregistered.

RESULTS
Among the 762 online survey views, 469 responded (61.6%
completion rate). Following the exclusion of individuals

| Online survey views (n = 762) ‘

p Did not begin the survey (n = 1)

Y

Responses (n = 761)

A A

Incomplete responses (n = 292)

'

Completed responses (n = 469)

Responses excluded (n = 35)
* <1Byearsold(n=2)
+ >65yearsold(n=§)
s Participated < 6 months (n = 25)
. Participate < 2 days/ week (n=2)

Y

Responses included in the analysis (n = 434)
. Current HIMT participants (n = 379)
. HIMT drop outs (n = 55}

Figure 1
training.

Sample selection. HIMT, high-intensity multimodal

under 18 and over 65 years and those who had partici-
pated in HIMT for less than 6 months, the final sample
size included 434 responses (figure 1). Overall, 87.3%
(n=379) of respondents were current HIMT participants,
the other 12.7% (n=55) were previous HIMT partici-
pants. Previous HIMT participants were determined by
the number of participants who responded ‘no’ to the
question ‘Do you regularly participate in HIMT? (at least
2days per week)*’. Among the previous HIMT partici-
pants, 54.5% (n=30) reported not participating in HIMT
due to COVID-19 restrictions. The majority of current
participants (74.1%) had been engaging in HIMT for
longer than 18 months. The most commonly reported
location of participation was specialised HIMT providers
(ie, specialised group/challenge/box/bootcamp style
training gym) in both current participants (n=292) and
previous HIMT participants (n=20) (table 1). Participa-
tion location was reported to be affected by COVID-19
restrictions in 21.9% of current participants and 10.9%
of previous HIMT participants. Other locations of partici-
pation reported included using fitness apps, one on one with
a trainer, in a small group at a local hall and in a physio reha-
bilitation group class. The demographic and participation
characteristics of participants are summarised in table 1.
Overall, current HIMT participants demonstrated
high PACES Scores (112.71+12.52) (table 2). Addi-
tionally, significantly greater levels of enjoyment
were shown in participants who participated for >18
months (113.8+11.8) compared with 12-18 months
(107.49+13.41) (p<0.05). Additionally, respondents who
participated more frequently in HIMT (4-7 days/week)
demonstrated significantly greater levels of enjoyment
compared with less frequent participation (2 days/week)
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Table 1 Descriptive characteristics of 434 respondents %
Characteristic Current HIMT participants, n (%) Previous HIMT participants, n (%) Total, N (%) Z
Male 104 (24.0) 15 (3.5) 119 (27.4) @
Female 275 (63.4) 40 (9.2) 315 (72.6) g
Age, years (mean+SD) 36.7+11.07 30.4+11.29 35.9+11.28 g
Country of residence e
Australia 196 (51.7) 45 (81.8) 241 (55.5) 7]
Cambodia 0 (0.0) 1(1.8) 1(0.2) - §
Canada 8 (2.1) 0 (0) 8(1.8) % §
China 1(0.3) 0 (0) 1(0.2) = 5
Costa Rica 1(0.3) 0(0) 1(0.2) a 3
Egypt 1(0.3) 000 1(0.2) E E
India 2 (0.5) 0 (0) 2 (0.5) B
Ireland (Republic) 1(0.3) 0 (0) 1(0.2) E% §
Israel 1(0.3) 0 (0) 1(0.2) ; §
Lebanon 1(0.3) 0 (0) 1(0.2) 2 3
Mexico 1(0.3) 0(0) 1(0.2) s S
New Zealand 24 (6.3) 2(3.6) 26 (6.0) 5 E
Philippines 5(1.3) 1(1.8) 6 (1.4) é mg
Singapore 5(1.3) 1(1.8) 6(1.4) o2 g
South Africa 1(0.3) 0(0) 1(0.2) a8
Thailand 1(0.3) 0 (0) 1(0.2) §§ %
United Arab Emirates 1(0.3) 1(1.8) 2 (0.5) g8 w
United Kingdom 40 (10.6) 0 (0) 40 (9.2) g é g
United States of America 84 (22.2) 3 (5.5) 87 (20.0) 2 }E %
Vanuatu 0 (0.0) 1(1.8) 1(0.2) gg L
NR 5(1.3) 0(0) 5(1.2) 228
Participation location g % g
Specialised location 292 (77.0) 20 (36.4) 312 (71.9) E@’ =
Traditional gym (group) 25 (6.6) 15 (27.3) 40 (9.2) > =
Traditional gym (individual) 32 (8.4) 11 (20.0) 43 (9.9) 5 g
Home gym 87 (23.0) 14 (25.5) 101 (23.3) 3 8
Qutdoors (group) 31 (8.2) 11 (20.0) 42 (9.7) 8 _g
Outdoors (1 on 1) 27 (7.1) 2 (3.6) 29 (6.7) %’_ g
Online (group) 38 (10.0) 2 (3.6) 40 (9.2) % §
Online (1 on 1) 5(1.3) 0(0) 5(1.2) § S
Other 5(1.3) 1(1.8) 6 (1.4) o 2
Length of participation (months) % %
6-9 27 (7.1) = = S ~
9-12 34 (9.0) - - g §
12-18 37 (9.9) = = T
>18 281 (74.1) - - P
Participation frequency (days/week) ju
2 53 (14.0) - - g

3 62 (16.4) - - =

4 88 (23.2) - - S

5 107 (28.2) - - g

=

Continued a

(¢)

®
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Table 1 Continued

Characteristic

Current HIMT participants, n (%) Previous HIMT participants, n (%) Total, N (%)

6 60 (15.8)
7 9 (2.4)

HIMT, high-intensity multimodal training; NR, not reported;

(p<0.01) (table 2). Among the current participants who
selected that they enjoy HIMT, the top 3 reasons for enjoy-
ment were [ enjoy: (1) that it keeps me fit, (2) training in a
group and (3) variety in a session (figure 2, online supple-
mental table S3). Other reported reasons for enjoyment
related to a sense of community, competition, health,
self-confidence, accomplishment and mental health.
Only four current HIMT participants reported reasons
for not enjoying HIMT (online supplemental table S3).
Of the current HIMT participants, 98.9% reported that
they felt motivated to continue participating in HIMT,
with 90.2% indicating they were wvery likely to do so.
The top 3 reasons for respondents feeling motivated to
continue participation were the same as the reasons for
enjoyment (figure 2). Other reported reasons for motiva-
tion to continue HIMT related to feeling good, community,
accountability, physical health, skill mastery and accomplish-
ment. Another two respondents reported reasons for not
feeling motivated to continue participating in HIMT.
These included HIMT does not help me build muscle, the high-
intensity of the workout and that HIMT is popular. Among
previous HIMT participants (n=55), the top 3 reasons for
reduced motivation to continue HIMT included (1) other
reasons, (2) work commitments and (3) I started another type

Table 2 PACES Scores in current HIMT participants
according to length and frequency of participation

PACES Score
(mean+SD)
Total 112.71+12.52
Length of participation 6-9 108.41+£14.53
(months)
9-12 112.74+14.21
12-18 107.49+13.41*
>18 113.80+£11.77*
Frequency (days/week) 2 104.26+13.581
3 108.74+£13.57%
4 114.01£11.87t
5 114.43+11.621
6 118.02+8.311%
7 121.11£5.71¢

*Significant between-group effect (p<0.05).

TSignificant between-group effect (p<0.01).

FSignificant between-group effect (p<0.01).

HIMT, high-intensity multimodal training; PACES, Physical Activity
Enjoyment Scale.

of sport, exercise or training (online supplemental table S3).
Otherreasons reported included injury, COVID-19 restric-
tions, low motivation and preferences relating to session
prescription and delivery.

DISCUSSION
This is the first global survey to examine subjective
responses (eg, exercise enjoyment) in various styles of
HIMT and identify factors that may underlie exercise
enjoyment and motivation in HIMT. The results of this
study demonstrate high levels of enjoyment in current
HIMT participants. These findings are consistent with
previous studies demonstrating increased enjoyment
among other subjective responses (ie, self-efficacy and
intrinsic factors)."' ™ Despite this, a number of respon-
dents selected that they enjoy that the workout is high-intensity
and feelings of pain/displeasure associated with select styles
of HIMT (n=131 and n=b5, respectively). These find-
ings may be attributed to a positive affective response
promoted by intermittent recovery periods during typical
HIMT workouts.” "> However, these findings contrast with
previous studies that demonstrate high-intensity is associ-
ated with feelings of pain and displeasure in select popu-
lations. Therefore, these conflicting observations limit
the current understanding of the association between
exercise intensity and enjoyment in HIMT. This study also
demonstrated higher PACES Scores in current partici-
pants who had been engaging in HIMT more frequently
or for greater periods of time (table 2). Similarly, Hein-
rich et al'' previously observed greater adherence in
individuals with higher levels of exercise enjoyment
following HIMT (ie, HIFT) participation. These find-
ings support the well-understood notion that exercise
enjoyment is associated with adherence.® > However,
these findings should be interpreted with caution due
to unequal sample size with the ANOVA (ie, the greatest
number of respondents participating for >18 months may
reduce the robustness of unequal variance assumption).
Additionally, further longitudinal research is required
to determine the strength of this relationship to better
understand long-term adherence behaviours in HIMT
specifically. While previous findings suggest HIMT may
have a positive impact on subjective responses, limited
research has attempted to identify specific characteristics
of HIMT that may promote greater exercise enjoyment
and long-term exercise adherence.''™* 17

The results of this study identified fitness adaptations as
the most frequently self-reported reason that participants

Sharp T, et al. BMJ Open 2023;13:e073659. doi:10.1136/bmjopen-2023-073659
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Open access

I

"Other" = 710
It is popular -49
The sessions are generally short —422
Feelings of pain/ displeasure & 55
| feel competent when | do it d 71
There is music playing * 86
The sessions are generally fast paced * 98

The workout s high-intensiy - p—— 131

Reasons | continue

mReasons | enjoy

It helps me build muscle d 131
Being led by an instructor d 135
Training in 2 GTOUD 1A 10
There is Variety N 2 eSS i0N e 222

It el s Me stay it | 232

0 50 100

257

150 200 250 300

Frequency

Figure 2 Total frequency of reported reasons current HIMT participants enjoy and feel motivated to continue participation.

HIMT, high-intensity multimodal training.

enjoy HIMT and feel motivated to adhere. These findings
support the notion that the time-efficient combination
of training modes characteristic of HIMT is an attractive
feature helping participants fulfil physical activity guide-
lines.® However, as respondents did not report session
durations, this association cannot be confirmed. Addi-
tional psychosocial factors associated with the group
training environment were among the top 3 reasons for
increased enjoyment and motivation in current HIMT
participants. Participants also self-reported other reasons
for enjoyment and motivation related to feelings of
community and competition which may be promoted
in a group environment.'” Select HIMT styles may use a
group exercise model which has demonstrated greater
social capital, belongingness, social recognition and affil-
fation.® 7 10718 2 20 For example, shared attire, language
and norms associated with various HIMT formats have
been shown to establish identity.” ** Other HIMT styles
have also been described to reflect sporting environments
which satisfy the social goals of affiliation, recognition
and status.?’ Notably, individuals attracted to social inter-
action may be drawn to group training formats regardless
of the positive subjective response associated.”® Future
research should attempt to examine subjective responses
to HIMT performed as an individual compared with
in a group setting (eg, with shared attire or language).
This will assist in developing a clearer understanding of
whether it is the combined modality prescription or the
group environment that has a greater effect on subjec-
tive responses. The examination of different participating
genders within a group setting may also provide further
insightinto the group environment’simpact on the subjec-
tive response to HIMT. Furthermore, typical diversity in
HIMT session structures (ie, mode, equipment, duration,
work-to-rest ratios and intensity) has been suggested to
facilitate feelings of self-efficacy and competency.'® This

may be important among populations hesitant to engage
in the emerging exercise modality. For example, variety in
a session was among the top 3 reasons for increased enjoy-
ment and motivation in current HIMT participants. This
may be attributed to the opportunity to self-select work
intensity, rest periods, progressions and regressions or
the novelty of the HIMT format.'** Previously, Eather et
al'* demonstrated high levels of enjoyment and increased
HII'T=self-efficacy following participation in HIMT sessions
that selected appropriate work to rest ratios, exercises,
location and equipment for the study population. Addi-
tionally, sessions were prescribed to promote autonomy,
social support and positive feedback.'? Collectively, these
findings suggest that regular variation in the prescription
of HIMT sessions may positively mediate the subjective
response to exercise and promote long-term adherence.
Subjective responses in previous HIMT participants were
also examined. Similar to previous findings, commonly
reported reasons for low desire to continue participation
were associated with a lack of time and reduced motiva-
tion.””** For example, reasons for reduced motivation
in previous HIMT participants included being too busy/
lazy and not motivated to carve out time even though I know
it’s important and have access to online tools. According to
the health belief model, these reflect commonly reported
predictors of physical activity dropout.” Participants
reported various other reasons for dropout including
work or family commitments. Despite the proposed
time-efficiency of HIMT, these findings may reflect the
inability for individuals to identify exercise participation
as a priority. This may reduce the likelihood of engaging
in autonomous exercise behaviour.”® Additional self-
reported reasons for reduced motivation were associated
with cost of the activity and low social support, which are
previously identified reasons for dropout.” Considering
that a small proportion of respondents were previous
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HIMT participants, the results of this study should be
taken with caution due to a risk of response bias present
in the sample. Future research should further examine
subjective responses in previous HIMT participants to
better understand if there is a relationship between poor
subjective responses and dropout. This may assist in more
strategic tailoring of HIMT programmes to provide better
services to the community and promote adherence.

This is the first global survey to examine subjective
responses among current and previous participants of
HIMT based on a definition that broadly captures various
styles of combined aerobic and resistance training. A
primary limitation of this study was the self-reported
nature of subjective responses to HIMT. Interparticipant
variability in determining responses to the PACES and
reasons for respective levels of enjoyment and motiva-
tion should be considered when interpreting the results
of this study. While the PACES instrument is a validated
measurement of exercise enjoyment, the use of other
validated theory driven instruments is required to effec-
tively examine subjective responses in high-intensity exer-
cise. Furthermore, self-determination of eligibility may
present selection bias in the sample, whereby the precise
style or intensity of HIMT that each respondent partici-
pated in was not controlled for. This reflects the variety
of existing HIMT styles (eg, HIFT, bodyweight HIIT,
circuit HIIT), poor standardisation in exercise prescrip-
tion and the lack of an operational term that broadly
captures the various styles of combined aerobic and resis-
tance training. Furthermore, this study did not compare
enjoyment responses experienced across different styles
of HIMT. This limits the generalisability of the findings
to individuals participating in various styles of HIMT. The
primary means of survey distribution were through social
media and email. This risk of sampling bias should be
considered when interpreting the results. There is also
a risk of non-response bias due to the large number of
participants that began the survey but did not complete
it (61.6% completion rate). This may be attributed to the
voluntary nature of this survey or indicate participant
burden. There is an additional risk of bias in the sample
whereby a large proportion of respondents were current
HIMT participants. Moreover, current participants
primarily reported reasons for increased enjoyment and
motivation. This limits the ability of this study to examine
reasons for decreased subjective responses in current
participants. Furthermore, respondents were recruited
from a convenience sample, restricted to current and
previous HIMT participants. Therefore, the findings
cannot be generalised to individuals who have not partic-
ipated. Additionally, this study was cross-sectional in
design, and did not intend to measure changes in subjec-
tive responses over time. Therefore, causal inferences
(causal link to HIMT initiation or length of participation)
were precluded. Furthermore, data collection for this
study took place when COVID-19 restrictions may have
been in place, whereby gym and exercise services may
have been closed or limited. This may have restricted the

potential sample of respondents who considered them-
selves eligible and increased selection and response bias.
No precautionary measures were used to prevent dupli-
cate participant entries. However, records were screened
before data analysis to assess for duplicity.

Practical applications

The findings of this study demonstrate that HIMT is an
enjoyable training method among current HIMT partic-
ipants. This may suggest that HIMT can promote long-
term physical activity behaviours based on the association
of enjoyment with exercise adherence in other forms of
exercise. This study identified features associated with
HIMT that may underlie the subjective response to exer-
cise (ie, time-efficient aerobic and resistance adaptations
due to the combined modal training, group environment
and associated psychosocial attributes). However, further
studies are required to understand the derivatives of these
identified factors to further explain the growing popu-
larity of the training mode. For example, future research
should continue to examine the relationship between
exercise intensity and subjective responses more closely
in HIMT to understand the acute and delayed subjec-
tive response to this high-intensity activity. Additionally,
there is a need to examine these underlying features
in isolation of each other (ie, group training, various
session formats, etc) and compare them with and in other
concurrent training modes. Moreover, further research
is required to examine subjective responses in previous
HIMT participants to better understand the mechanisms
of non-adherence. Future research should also consider
possible reasons for non-engagement in HIMT (ie, hesi-
tancy). This may assist in demographic-specific delivery
of HIMT programmes in the community that promote
greater self-efficacy, exercise uptake and adherence.

The findings of this study demonstrate high levels
of enjoyment among current HIMT participants. This
contrasts with previous studies showing high-intensity
exercise to be painful and unpleasurable in select
populations. The most commonly reported reasons for
increased enjoyment and motivation were associated
with the combined training modality, the group environ-
ment and session variety. In contrast, reasons for reduced
motivation to adhere among previous HIMT participants
reflected commonly reported barriers to other forms of
physical activity (ie, time, low motivation). These findings
identify some of the factors that may underlie subjec-
tive responses in HIMT. This may assist in better under-
standing the features of HIMT that may contribute to
the growing popularity of the training mode and guide
tailored service delivery in the community for increased
exercise adherence.
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Are you a current or previous &UTS

High-Intensity Multimodal Training
participant?

This may include FUNCTIONAL TRAINING, HIIT, BOOT CAMP, GROUP CIRCUITS
or exercise that:

* emphasises whole-body movements;

* combines aerobic, resistance and/or bodyweight training throughout a single session;
« is completed at high or vigorous intensity

Complete this short survey to help researchers understand your
subjective responses to this type of training.

To participate in this survey you must; Follow link below!

https://redcap.link/himtsurvey
* be 18 years - 65 years old at time of completion; — i, E
¢ have participated for at least 6 months e T
(attending at least 2 sessions per week); U .
OR

* have ceased participation

UTS ETH21-6154. Participation is voluntary. Qi 2 Email : hi edu.au or for more inf ion visit : https://tij

wixsite.com /himtsurve,
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Supplementary Table S1 Checklist for Reporting Results of Internet E-Surveys (CHERRIES)[1]

Item Category

Checklist Item’

Description

Design

Describe survey design

An open cross-sectional survey was used to examine subjective responses
(i.e., exercise enjoyment and motivation) in High-Intensity Multimodal
Training (HIMT). This survey also identified factors associated with
HIMT that mediate these subjective responses. The target population was
current and previous HIMT participants. A voluntary non-randomised
convenience sample was recruited. Due to the large eligible population,
sample randomization was not possible.

Ethics

Ethics approval

This study was approved by the Human Research Ethics Committee of
the University of Technology Sydney (ETH21-6154).

Informed consent

The survey was voluntary and anonymous. Therefore, consent was
deemed as given by commencing the online survey. The recruitment flyer
and associated blurb included information about the voluntary/
anonymous nature of the survey. This flyer also included an email address
and website that participants could access for further information
regarding the purpose of the study, informed consent process, identity and
qualifications of investigators etc.

Data protection

REDCap (Research Electronic Data Capture software, version 11.1.10
University of Technology Sydney, Sydney Australia), a secure web
application as sued to develop and manage this survey. As the survey was
anonymous, no personal information was linked to the results. Data did
not require de-identification as the survey did not include identifiable
questions. The dataset was stored on password protected computers.

Development and pre-
testing

Development and testing

The survey was developed by the authors cooperatively with a
multidisciplinary team of experts in psychology in sport and exercise.
Content validity and reduced response bias were ensured through
convenience sample piloting with both current HIMT participants and
previous HIMT participants. Feedback was used to improve the content,
readability and quality of the survey. The authors then completed a
heuristic evaluation to ensure usability of the survey software on various
devices (PC, Macintosh, iPhone and Android). The final survey
comprised of 124 fields, with 4 sections: (1) demographic information,
(2) participation information, (3) exercise enjoyment (validated 18-item
Physical Activity Enjoyment Scale (PACES)) and (4) exercise motivation
(Supplementary Table S3.2). The PACES asks participants to rate “how
you feel at the moment about the physical activity you have been doing”
using a 7 point bipolar Likert scale from 1 (I enjoy it) to 7 (I hate it). This
survey modified this introductory statement to ask current HIMT
participants to “think back to your most recent HIMT session. Please rate
how you felt in the moment immediately after the physical activity that
you were doing”. Within the PACES, 11 items were negatively worded,
the remaining 7 were positively worded. Exercise enjoyment levels were
measured in current HIMT participants only to reduce recall bias. The
survey consisted of both dichotomous questions and open ended
questions.

Recruitment process
and description of the
sample having access
to the questionnaire

Open survey versus
closed survey

This was an open survey.

Contact mode

Not applicable. Potential applicants were not contacted.

Advertising the survey

Survey recruitment was primarily achieved through flyer distribution via
social media and email. The recruitment flyer was posted with a link to
the online survey on Twitter, LinkedIn, Facebook and Instagram.
Relevant HIMT companies and organisations were contacted via email
with information regarding survey participation. These companies and
organisations were identified as relevant by the authors if they provided
HIMT services as defined in the eligibility criteria outlined on the
recruitment flyer. The advertisement was shared by industry contacts
approximately 30 times across all social media networks. To avoid
voluntary response bias, the terms enjoyment and motivation were not
used in the survey flyer or until section (3) of the survey. This reduced the
likelihood that the sample would overrepresent individuals who
demonstrate strong opinions on the subject.

Survey administration

Web/E-mail This was a web-based survey, with respondents recruited through social
media advertisement. Responses were collected via the secure online
survey platform REDCap and stored on secure local servers. Responses
included open-ended, multiple choice, ranking and response scales.

Context The survey recruitment flyer was shared among online and industry

communities on Twitter, LinkedIn, Facebook and Instagram. Relevant
HIMT companies and organisations were contacted via email. Therefore,
the survey would have likely only captured individuals active on social
media or affiliated with relevant companies contacted. However, this
would likely not contribute to response bias. Wording of the survey
recruitment flyer was selected to purposely not include terms related to
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HIMT, exercise enjoyment or motivation to further reduce the likelihood
of response bias.

Mandatory/voluntary Voluntary.
Incentives Respondents were not incentivized for their participation.
Time/Date Responses were collected over two months from 8 August to 29

September 2021.

Randomization of items

No randomization of items was used.

Adaptive questioning

Adaptive questioning (branched logic) was used throughout the survey to
reduce the number and complexity of questions. Certain questions were
only relevant to specific populations (e.g., current HIMT participants vs.
previous HIMT participants) or based on responses to previous questions
(e.g., levels of enjoyment and motivation).

Number of Items

The complete survey consisted of 124 items. Due to the adaptive nature
of the survey not all respondents answered all items.

Number of screens

The entire survey was distributed over 9 pages.

Completeness check

A completeness check was completed after responses were submitted.
Participation information on page 2 was mandatory. Additionally, page 3
(PACES) was mandatory for current HIMT participants. Most items
except demographic questions and those required for adaptive questioning
included an ‘other’ option.

Review step

Respondents were able to change their responses on previous screens
through a ‘previous page’ button whilst completing the survey. However,
respondents were unable to change responses after submission.

Response rates

Unique site visitor

Not applicable. Open survey.

View rate (Ratio of
unique survey
visitors/unique site
visitors)

762 online survey views.

Participation rate (Ratio
of unique visitors who
agreed to
participate/unique first
survey page visitors)

Not applicable. Open survey.

Completion rate (Ratio of
users who finished the
survey/users who agreed
to participate)

Of the 761 respondents who commenced the survey, 469 completed it,
giving a completion rate of 61.63%. 292 responded were excluded due to
eligibility criteria.

Preventing multiple Cookies used Not used.

entries from the same | IP check Not used.

individual Log file analysis Not used.
Registration Not used.

Analysis Handling of incomplete Only responses completed by clicking submit on the final page of the
questionnaires survey were included in the data set.

Questionnaires submitted
with an atypical
timestamp

No respondents were removed from the data set for atypical completion
times.

Statistical correction

No methods including weighting of items or propensity scores were used
to adjust for the non-representative sample.

Abbreviations: CHERRIES : Checklist for Reporting Results of Internet E-Surveys; HIMT : High-
Intensity Multimodal Training; PACES : Physical Activity Enjoyment Scale; REDCap : Research

Electronic Data Capture software
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Supplementary Table S2 Survey instrument

Field Answer Choice
1. Demographics
Country Country drop down
Sex 1. Male
2. Female
3. Other
Age,y Below 18 years
18-65

Over 65 years
2. Participation Information
Figure 1. Visual representation of a) HIMT session that combines aerobic and resistance-based exercise; and b) aerobic and
bodyweight-based exercise only.

Do you regularly participate in HIMT? (at least 2 days per week)* 1 Yes
2 No
Is this due to current or previous COVID-19 restrictions? 1. Yes
2. No
c) How many days per week do you participate in HIMT?* Numerical 1-7
How long have you been regularly participating in HIMT? (at least 1. Less than 6 months
2 days per week)* 2. 6-9 months
3. 9-12 months
4. 12-18 months
5. Longer than 18 months
d)  Where do you currently participate in HIMT? 1. Specialised group / challenge / box / bootcamp
(Tick ALL that apply) style training gym e.g. F45, Orange Theory,

CrossFit® affiliate gym

2. Traditional gym (group classes) e.g. Fitness
First, Crunch Fitness, Anytime Fitness

3. Traditional gym (by myself) e.g. Fitness First,
Crunch Fitness, Anytime Fitness

4. Home gym (in my own or someone else's

home)

Outdoors in a group

Outdoors 1 on 1

Online in a group

Online 1 on 1

Other (open)

Yes

No

Where did you participate in HIMT prior to current or previous Specialised group / challenge / box / bootcamp

COVID-109 restrictions? style training gym e.g. F45, Orange Theory,

(Tick ALL that apply)

Is this due to current or previous COVID-19 restrictions?

=N =00 Now

CrossFit® affiliate gym

2. Traditional gym (group classes) e.g. Fitness
First, Crunch Fitness, Anytime Fitness

3. Traditional gym (by myself) e.g. Fitness First,
Crunch Fitness, Anytime Fitness

4. Home gym (in my own or someone else's

home)

Outdoors in a group

Outdoors 1 on 1

Online in a group

Online 1 on 1

Other (open)

Where did you participate in HIMT? Specialised group / challenge / box / bootcamp

(Tick ALL that apply) style training gym e.g. F45, Orange Theory,

=0 0N

CrossFit® affiliate gym

2. Traditional gym (group classes) e.g. Fitness
First, Crunch Fitness, Anytime Fitness

3. Traditional gym (by myself) e.g. Fitness First,
Crunch Fitness, Anytime Fitness

4. Home gym (in my own or someone else's
home)
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Was this due to COVID-19 restrictions?

Where did you participate in HIMT prior to COVID-19 restrictions?
(Tick ALL that apply)

When did you most recently participate in HIMT?

Think back to your most recent HIMT session. Please rate how you
felt in the moment immediately after the physical activity that you
were doing.

If you are completing this survey on a mobile device, please turn
your device to a landscape orientation.

PACES 18-item Likert scale (1-7)[1].
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Outdoors in a group

Outdoors 1 on 1

Online in a group

Online 1 on 1

Other (open)

Yes

No

Specialised group / challenge / box / bootcamp
style training gym e.g. F45, Orange Theory,

CrossFit® affiliate gym

Traditional gym (group classes) e.g. Fitness
First, Crunch Fitness, Anytime Fitness
Traditional gym (by myself) e.g. Fitness First,
Crunch Fitness, Anytime Fitness

Home gym (in my own or someone else's
home)

Outdoors in a group

Outdoors 1 on 1

Online in a group

Online 1 on 1

Other (open)

Today

1-2 days ago

3-4 days ago

5-6 days ago

Over 7 days ago

Please select UP TO the TOP 3 reasons that you enjoy HIMT.

Please rank your choices in order of importance. (You may only
rank up to 3 choices).

Please select UP TO the TOP 3 reasons that you do not enjoy
HIMT.

Please rank your choices in order of importance. (You may only
rank up to 3 choices).

PNAN P W=

I enjoy training in a group

I enjoy being led by an instructor

I enjoy when there is variety in a session

I enjoy feeling competent when I do it

I enjoy that it helps me stay fit

I enjoy that it helps me build muscle

I enjoy that the sessions are generally short
I enjoy that the sessions are generally fast
paced

I enjoy it when there is music playing

I enjoy that the workout is high-intensity

I enjoy feelings of pain/ displeasure due to the
high-intensity of the workout

I enjoy that it is 'popular’

Other (open)

First most important

Second most important

Third most important

I do not enjoy training in a group

I do not enjoy being led by an instructor

I do not enjoy it when there is variety in a
session

I do not enjoy when I do not feel competent
when I do it

I do not enjoy that it does not help me stay fit
enough

I do not enjoy that is does not help me build
muscle

I do not enjoy that the sessions are generally
short

I do not enjoy that the sessions are generally
fast paced

I do not enjoy it when there is music playing
I do not enjoy that the workout is high-
intensity

I do not enjoy the feeling of pain/displeasure
due to high-intensity of the workout

I do not enjoy that it is "popular’

Other (open)

First most important

Second most important
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Exercise Motivation

w

Third most important

Do you feel motivated to continue to participate in HIMT?

How likely are you to continue to participate in HIMT?

How likely are you to drop out of HIMT?

Please select UP TO the TOP 3 reasons that you feel motivated to
continue to participate in HIMT.

Please rank your choices in order of importance. (You may only
rank up to 3 choices).

Please select UP TO the TOP 3 reasons that you do not feel
motivated to continue to participate in HIMT.

Please rank your choices in order of importance. (You may only
rank up to 3 choices).

Please select UP TO the TOP 3 reasons that you did not feel
motivated to continue to participate in HIMT.
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11.

12.
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10.
11.

Yes

No

Very unlikely

Unlikely

Uncertain

Likely

Very likely

Very unlikely

Unlikely

Uncertain

Likely

Very likely

I enjoy training in a group

I enjoy being led by an instructor

I enjoy when there is variety in a session

I enjoy feeling competent when I do it

I enjoy that it helps me stay fit

I enjoy that it helps me build muscle

I enjoy that the sessions are generally short
I enjoy that the sessions are generally fast
paced

I enjoy it when there is music playing

I enjoy that the workout is high-intensity

I enjoy feelings of pain/ displeasure due to the
high-intensity of the workout

I enjoy that it is 'popular’

Other (open)

First most important

Second most important

Third most important

I do not enjoy training in a group

I do not enjoy being led by an instructor

I do not enjoy it when there is variety in a
session

I do not enjoy when I do not feel competent
when I do it

I do not enjoy that it does not help me stay fit
enough

I do not enjoy that is does not help me build
muscle

I do not enjoy that the sessions are generally
short

I do not enjoy that the sessions are generally
fast paced

I do not enjoy it when there is music playing
I do not enjoy that the workout is high-
intensity

I do not enjoy the feeling of pain/displeasure
due to high-intensity of the workout

I do not enjoy that it is "popular’

Other (open)

First most important

Second most important

Third most important

1 did not enjoy it

I did not enjoy training in a group

I did not enjoy being led by an instructor

I did not enjoy it when there is variety in a
session

I did not enjoy when I do not feel competent
when I do it

1 did not enjoy that it does not help me stay fit
enough

I did not enjoy that is does not help me build
muscle

I did not enjoy that the sessions are generally
short

I did not enjoy that the sessions are generally
fast paced

I did not enjoy it when there is music playing
I did not enjoy that the workout is high-
intensity

Sharp T, et al. BMJ Open 2023; 13:e073659. doi: 10.1136/bmjopen-2023-073659



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

12.  1did not enjoy the feeling of pain/displeasure
due to high-intensity of the workout

13. 1did not enjoy that it is ‘popular’

14. I started another type of sport, exercise or
training

15. It was too expensive

16. 1 finished a challenge

17.  Family commitments were a priority

18.  Work commitments were a priority

19. Other (open)

Please rank your choices in order of importance. (You may only 1. First most important
rank up to 3 choices). 2. Second most important

3. Third most important
What other type of sport, exercise or training did you start? Open

Abbreviations: HIMT : High-Intensity Multimodal Training; PACES : Physical Activity Enjoyment
Scale; y : years; * : must provide value
References:
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Supplementary Table S3 Frequency of ranked reasons for enjoyment and motivation in current and previous HIMT participants
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Reasons that current participants enjoy HIMT

First most important 66 40 47 8 133 19 1 8 3 29 7 0 4 - - - - - -

Second most

important 62 38 68 10 52 49 9 25 11 29 7 0 2 - - - - - -

Third most

important 66 37 75 19 23 25 13 26 23 33 17 3 0 - - - - - -

Reasons that current participants do not enjoy HIMT

First most important 0 0 0 0 0 2 0 0 0 0 0 0 1 - - - - - -

Second most

important 0 0 0 0 0 1 0 1 0 0 0 0 0 - - - - - -

Third most

important 0 0 0 1 0 0 0 0 0 0 0 0 0 - - - - - -

Reasons that current participants feel motivated to continue HIMT

First most important 70 24 38 9 160 24 2 3 5 21 7 0 6 - - - - - -

Second most

important 44 41 69 19 62 48 14 22 9 34 4 0 1 - - - - - -

Third most

important 68 31 61 21 28 29 23 27 14 41 12 1 3 - - - - - -

Reasons that current participants do not feel motivated to continue HIMT

First most important 0 0 0 0 0 1 0 0 0 0 0 0 0 - - - - - -

Second most

important 0 0 0 0 0 0 0 0 0 1 0 0 0 - - - - - -

Third most

important 0 0 0 0 0 0 0 0 0 0 0 1 0 - - - - - -

Reasons that previous participants did not feel motivated to continue HIMT

First most important 0 1 0 0 0 0 1 0 0 1 1 1 13 6 8 0 4 4 4

Second most

important 0 0 1 1 1 5 0 2 1 1 0 0 3 6 4 2 1 8 0

Third most

important 1 0 0 3 2 2 0 1 1 1 5 0 1 1 1 0 0 4 1

Total selected 1 1 1 6 4 7 2 3 2 3 6 1 17 14 13 2 6 16 5

Abbreviation: HIMT : High-Intensity Multimodal Training
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