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Abstract
Background Adults should achieve a minimum of 150 min of moderate-to-vigorous intensity physical activity per week,
but many people do not achieve this. Changes to international guidance have removed the requirement to complete physical
activity in bouts of at least 10 min. Snacktivity is a novel and complementary approach that could motivate people to be physically active. It focuses on promoting shorter (2–5 min) and more frequent bouts, or ‘snacks’ of physical activity throughout
the day. It is not known whether promoting physical activity in shorter bouts is acceptable to the public, or whether it likely
to translate into health behaviour change.
Methods As part of a larger research programme, this study explored the merits of using small bouts of physical activity
to help the public become physically active (the Snacktivity™ programme). Thirty-one inactive adults used the approach
for five days then participated in semi- structured interviews about their experiences. The data were analysed using the
Framework approach.
Results Whilst participants highlighted some potential barriers to implementation, they expressed the ease with which
Snacktivity could be achieved, which gave them a new awareness of opportunities to do more physical activity throughout
the day. Participants raised the importance of habit formation to achieve regular small bouts of physical activity.
Conclusions Findings demonstrated that participants liked the Snacktivity concept and viewed it as a motivating approach.
Guidance about physical activity must lead to advice that has the best chance of preserving and promoting health and Snacktivity has potential to meet this ambition.
Keywords Snacktivity™ · Small bouts · Physical activity · Qualitative research · Interviews
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Introduction
Guidance for participation in physical activity in many countries states that over a week, aerobic-based physical activity
should accumulate to a minimum of 150 min of moderatevigorous intensity physical activity (MVPA) [1], frequently
promoted as a goal of 30 min on at least 5 days per week [2].
Meeting this guidance however often means making large
behavioural changes, and many in the population do not
achieve the recommended levels [2]. Given the undisputed
health benefits from all types of physical activity, encouraging people to be active is a key objective of public health
initiatives [1, 3]. However, if this is to be achieved, a shift in
emphasis in the way physical activity is promoted is needed.
Whilst guidelines provide information on the minimum
level of physical activity required for health benefits, and are
useful for surveillance, intervention planning, and policy,
they are not designed to motivate individuals to adhere to
physical activity. There have been calls for physical activity
guidelines to be translated into messages that are informative, provocative, persuasive, and which influence factors
that determine physical activity behaviour (e.g., motivation
and feelings of competence) [4]. Messaging for initiating
behaviour change needs to straddle the desire to raise awareness of the importance of physical activity, whilst also being
innovative, attractive, and motivating to the public.

Snacktivity to Promote Physical Activity
Internationally, guidance now recognises that some physical activity is better than none, with the necessity for physical activity to be achieved in at least bouts of 10-min
duration now removed, although there is still a focus on
the public needing to achieve a large behavioural physical
activity goal of at least 150 min of MVPA per week [1–5].
Advising the public to just ‘move more’, without providing
a framework, or a means to achieve this, is unlikely to be
successful. Individuals will require support to translate
their intentions into action. Guidance that could motivate
the public to be more active and also break up sedentary
behaviour is a concept we have called Snacktivity™, which
promotes short ‘snack’ size bouts of MVPA throughout the
whole day, to progress towards meeting the guidance target
of 150 min of MVPA per week. A physical activity snack
would typically last 2–5 min, and examples might include
brisk walking during a coffee breaks, walking when using
a mobile phone, dancing while cooking, calf raises while
teeth brushing, and leg raises when watching television.
Crucially, such activity snacks can be integrated with other
activities, so they do not necessarily require additional
time. See supplementary file 1 for examples of Snacktivity.
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The idea that small bouts, or accrued physical activity,
may improve health outcomes is not new, as tested in laboratory or experimental studies [6–10]. However, it is not a
message that has been prominently and consistently conveyed to the public because there is lack of high-quality
evidence in real-world settings that it leads to sustained
physical activity behaviour change in the population. At
the heart of the public health guidance for physical activity and accompanying infographics, there is typically an
emphasis on the public achieving 150 min of MVPA per
week. The focus of physical activity strategies must be on
removing barriers to participation, rather than simply trying to convince the public of the health benefits. In inactive
adults (who are of most concern), the Snacktivity message
may help to develop their confidence to become physically
active, a strong predictor of adherence [11]. Psychological theory and perspectives acknowledge that achieving
small changes can be important for developing feelings
of self-efficacy (task and self-regulatory), a key technique
for promoting changes in physical activity [12–14]. Simple
or small actions may become routine more quickly than
complex ones, highlighting that the integration of ‘snacks’
of physical activity within everyday life may be viewed as
more feasible for people to initiate and then maintain, than
trying to achieve large(r) changes [15].
A common reason for physical inactivity is a perceived
lack of time [16]; Snacktivity can be framed as only
requiring a few minutes at a time and is able to be integrated into existing activities or daily tasks. The Snacktivity message may be particularly appropriate for specific
populations such as those with chronic diseases or disabilities, who may find shorter ‘snacks’ of physical activity
more accessible and easier to achieve. Of additional concern is that adults spend a substantial part of their waking
day (60–70% of hours) sedentary; Snacktivity provides
opportunities to break up daily sitting time [17]. Guidance also recommends that the public should participate
in muscle-based activities for increasing strength at least
twice per week, and many of these types of activities can
be achieved through short, frequent bouts during the day
(e.g., seated leg raises & squats [1, 5].

Aims of the Study
To support the development and future implementation
of Snacktivity, this study explored the views of the public about the Snacktivity concept, and whether it is an
approach that is likely to be acceptable. This study also
examined potential barriers to Snacktivity and explored
ways the message of ‘Snacktivity to increase physical
activity’ could be refined and best promoted to the public.
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Methods
Paradigm and Research Design
Epistemologically, the present study followed a constructivist paradigm that aligned with its descriptive and exploratory objectives [18]. This paradigm considers that individuals develop a subjective meaning of their experience that is
dependent on setting, history, and cultural norms [18]. The
study was underpinned by a relativist ontology that recognised
that there is no reality independent of perception, and reality is multiple, created, and mind-dependent [19], and it was
considered that these would align well with the aims of the
study. This study is part of a larger programme of research that
aims to explore and investigate the benefits of Snacktivity for
health (https://fundingawards.nihr.ac.uk/award/RP-PG-0618-
20008). Focus groups were initially planned for data collection but due to COVID-19 individual telephone interviews
were conducted [20]. The Consolidated Criteria for Reporting
Qualitative Research was used for reporting this study [21].
A team of 10 public advisory group (PAG) members have
contributed their experience to the design and development of
this study, reviewing all study documents, including the participant information sheet and patient consent form. The study
was granted favourable ethical opinion by the East Midlands
Leicester South Research Ethics Committee (19/EM/0370).

Participants
The primary purpose of Snacktivity is to increase physical
activity in people who are not already physically active. As
such, physically inactive adults who had completed a prior
Snacktivity survey were recruited from six diverse general practices in the West Midlands, England (Table 1). To
increase the study breadth, the sample was supplemented
by inactive employees from a local National Health Service
(NHS) Trust who had also completed the prior Snacktivity
survey (Table 1). Purposive sampling was used to invite
‘inactive participants’ (identified using survey responses
to the General Practice Physical Activity Questionnaire
(GPPAQ) [22] (as part of a prior Snacktivity study survey)
who had also indicated interest in participating in further
Snacktivity studies when completing the prior Snacktivity survey. Physically inactive status was defined as being
unemployed, or in a sedentary job and completing less than
1 h of physical activity per week. Participants were invited
to complete an interview in order of their returned survey.

Data Collection
Physically inactive survey respondents who had indicated
they were interested in taking part in further studies about

promoting short bouts of physical activity (Snacktivity)
were sent the participant information sheet and provided
either verbal or written informed consent prior to their
interview. As the purpose of the study was to understand
people’s views about Snacktivity within their everyday
life, participants were given a picture board leaflet illustrating different examples of Snacktivity (see Supplementary file 1) and asked to incorporate Snacktivity into
their lives for at least five days prior to their interview. As
Snacktivity is aimed at people who are inactive, and who
will meet the MVPA threshold more quickly than those
who are already physically active (at least initially), the
picture board included activity snacks that were mostly
light to moderate intensity, but which could be adapted
to increased intensity as participants progressed in their
ability and confidence. Some light and vigorous activity snacks were also included to ensure the picture board
examples were suitable for a range of physical abilities
and preferences. In line with physical activity guidance,
strength-based activity snacks were also included.
The main interview topics of conversation were consistent with the aims of the study. Semi-structured interviews
allowed the order and wording of the interview questions
to be adapted as needed in the interviews, and additional
questions asked to explore unexpected topics [23]. Interviews were undertaken by a female researcher (NTM) with
many years’ experience in qualitative research methods and
master’s degree in social science. Field notes of researcher
reflections and initial thoughts around findings were written up immediately after each interview. The interviews
were conducted in English and recorded using a password
encrypted dictaphone, professionally transcribed and field
notes integrated into transcripts. Participants received a £10
shopping voucher for participating. Socio-demographic data
were collected in the prior survey.

Data Analysis
Thematic analysis was supported by the principles of the
Framework Method. The lead researcher (NTM) checked
and then became familiar with the transcripts, inductively
coding line-by-line [24]. An early transcript was independently reviewed by four authors (NTM, SG, AD, HP)
with different backgrounds (sociology, psychology, general practice). Codes were then discussed, agreed, grouped
together into themes, and thereafter a ‘framework’ agreed,
which was applied to and refined by subsequent interviews.
Interpreting the data and searching for patterns was undertaken throughout [24]. When later interviews (after 22 had
been completed) did not contribute any new information to
the story or ‘theory’, we judged that we had reached data
saturation [25]. We continued until 31 interviews had been
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Table 1  Participant
characteristics

No

Age category

Gender

Ethnicity

GP Practice
IMD*

IMD*

PI1
PI2
PI3
PI4
PI5
PI6
PI7
PI8
PI9
PI10
PI11
PI12
PI13
PI14
PI15
PI16
PI17
PI18
PI19
PI20
PI21
PI22
PI23
PI24
PI25
PI26
PI27
SI1
SI2
SI3
SI4

61–70
61–70
61–70
21–30
61–70
51–60
61–70
21–30
> 71
51–60
41–50
61–70
61–70
61–70
31–40
> 71
> 71
61–70
51–60
51–60
> 71
51–60
61–70
61–70
> 71
61–70
61–70
41–50
21–30
41–50
41–50

Female
Male
Male
Female
Male
Male
Male
Female
Female
Female
Female
Female
Male
Male
Male
Male
Male
Male
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female

White
White
White
Black other
White
White
White
Indian
White
White
White
White
White
White
Pakistani
White
White
White
White
White
White
White
White
White
White
Black Caribbean
White
Other Asian
Black African
Indian
Pakistani

5
1
9
10
9
9
9
9
5
5
10
1
10
1
1
10
10
10
10
10
10
1
10
10
10
1
10
N/A
N/A
N/A
N/A

20% most deprived
10% most deprived
20% least deprived
40% most deprived
10% most deprived
20% least deprived
20% least deprived
40% least deprived
50% most deprived
20% most deprived
10% least deprived
10% most deprived
10% least deprived
20% most deprived
20% most deprived
10% least deprived
10% least deprived
10% least deprived
10% least deprived
50% least deprived
20% least deprived
20% most deprived
10% least deprived
10% least deprived
10% least deprived
10% most deprived
10% least deprived
30% most deprived
10% most deprived
Not provided
Not provided

*

The Indices of Deprivation are a unique measure of relative deprivation at a small local area level across
England. The Indices provide a set of relative measures of deprivation across England, based on seven different domains of deprivation; income; employment; education, skills, and training; health and disability;
crime; and barriers to housing and services and living environment. Combining information from the seven
domains produces an overall relative measure of Index of Multiple Deprivation. P identification codes refer
to patients, and S codes refer to NHS employees

completed to ensure we were able to interview sufficient
participants from non-White ethnic backgrounds. When
the themes were finalised, the lead researcher entered
the data into a framework matrix and then summarised.
This step distinguishes the Framework Method from more
standard thematic analysis and provides transparency in
the coding and analysis process [24]. Data analysis was
supported by NVivo 12 Plus [26].
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Results
Participants
A total of 559 Snacktivity surveys were returned by patient
participants and of these 292 expressed an interest in taking
part in future Snacktivity research such as this qualitative
study, of whom 68 were eligible and invited to take part
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here; 32 did not respond to this invitation, nine declined,
and 27 consented and were interviewed. Additionally, a
total of 166 complete surveys were returned by NHS staff
and of these 111 expressed an interest in participating in
future Snacktivity research; five were eligible and invited to
take part, one declined, and four consented and were interviewed. Interviews lasted between 22 and 89 min. Patient
participant interviews took place May–September 2020 and
NHS staff interviews March–April 2020. See Table 1 for
participant characteristics.

Themes
The main themes that emerged from the data were types
of activity snacks completed, Snacktivity as concept
Table 2  Number of participants
engaging in Snacktivity

Snack no

(including feelings about Snacktivity, likes and dislikes,
perceptions of other people’s feelings about Snacktivity, suggestions for improving the Snacktivity concept),
barriers to physical activity, and facilitators to physical
activity.

Which Activity Snacks Did Participants Do?
Most participants had incorporated extra walking-based
activity snacks, either at a brisk or low intensity. See
Table 2 for a detailed list. Most participants reported they
had engaged in the following types of Snacktivity; stair
climbing/descending, housework, walking while on their
telephone, and calf raises while washing up.

Snacktivity description

While at work
9
Arm raises while seated
8
Park your car further away and walk
6
Use the toilet that is furthest away/on another floor
7
Walking meeting with colleagues
2
Move away from your desk and walk while making calls
3
Brisk walk at lunchtime
1
Take the stairs instead of the lift or escalators
10
Walk over to talk to colleagues instead of using the phone or email
4
Lunges at work
5
Get off the bus one stop earlier and walk
At home and in leisure time
14
Walk up and down the stairs multiple times
15
Housework
19
Walking whilst talking on the phone
22
Calf raises while washing the dishes
13
Moving whilst you wait for the kettle to boil
28
March on the spot
29
Gardening
11
Squats whilst brushing your teeth
12
Press-ups against the stairs
17
Lunges whilst you vacuum the house
20
Use a basket whilst shopping instead of a trolley
21
Walk/run/cycle to the local shops
18
Biceps curls with tins/a bottle while seated
30
Dance around the living room/kitchen
25
Brisk walk around your local park
24
Take dog for an extra brisk walk
23
Play with your children at the park
27
Skipping
16
Wash your car
26
Walk to drop off/pick your children up from school

Number of
participants
(n = 31)
12
6
4
4
3
3
3
3
2
1
26
24
23
22
20
19
17
17
14
13
13
13
12
11
8
7
4
4
3
0

13

International Journal of Behavioral Medicine

Snacktivity as a Concept
Bites of Physical Activity Almost all participants understood
that Snacktivity was about incorporating physical activity
into their everyday lives and understood Snacktivity to mean
short periods of activity or exercise like a ‘snack’ or ‘bite’
of physical activity, rather than ‘a main course’. Participants
talked about the idea that Snacktivity allowed them to feel
a sense of achievement because it was easy (or easier) to
achieve. Some participants mentioned they understood the
purpose of their activity snacks was to work towards at least
150 min MVPA per week.
P: [Snacktivity] means doing physical activity in
all bits and pieces during the day and making them
intrude minimally, minimally shall we say? On the rest
of your day. Patient 16
I think of it [Snacktivity] as being…. a way of trying
to… increase the amount of exercise you do but in…
rather than in large chunks, rather than having … not
like having a meal, you’re just having like a biscuit!
Patient 18
The Flexibility of Snacktivity Participants viewed Snacktivity
as flexible for them in some way, with half commenting on
the wide range of activity snacks available to choose from,
with varying levels of difficulty. About half of participants
discussed that Snacktivity could also be tailored to people’s
individual circumstances, and it was suitable for people of
all ages, levels of physical fitness, and those with medical
conditions. Some participants mentioned that Snacktivity
could be completed at any time of day, and that no special equipment, or a change of clothing was needed, which
allowed activity snacks to conveniently fit into their lives.
I think it [Snacktivity] would be a good idea for anybody of every age, yeah. Patient 27
[…] As I say, it’s stuff that you can fit in, it’s, it’s not…
as long as it’s not mandatory, then you sort of… you’ve
got a chance to be able to fit it in anywhere. Patient 3
Easy or Manageable About half of participants viewed
Snacktivity as easy to do, with a few others viewing it as
‘manageable’, referring to Snacktivity as a more realistic
goal to reach because it fitted into their daily routine, that it
took account of their capabilities and the demands on their
time.
So an easy way to, to add in movement, it’s great. I
think it’s a really good idea. Patient 4
It’s [Snacktivity’s] easier than sort of saying, ‘Oh you
must go out and have a run or take a walk or … or
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go to the gym’. I think it’s much more manageable.
Patient 23
Health Benefits About a third of participants viewed Snacktivity as a method to maintain their mobility and stay physically active, and a third viewed Snacktivity as beneficial
to health, particularly in reducing the time spent sedentary
each day.
Well I think sort of what I’ve been saying really, it’s
just keeping your muscles going and, using the, a few
calories up and it’s… and keeping your joints active
as well, so that your whole body’s you know keeping,
keeping in trim. Patient 2
I like it [Snacktivity] personally. I don’t know whether
it’ll actually make, you know … help to meet what the
NHS recommend. But it certainly is making me, you
know more active in a little way, so where I would
normally sit at work all day…I now do break it up with
little Snacktivities. Patient 20
Killing Two Birds with One Stone Around half of participants
suggested Snacktivity had the benefit of ‘killing two birds
with one stone’, as many activity snacks could be undertaken
at the same time as doing other tasks such as when completing errands, rather than having to compete for time against
other daily activities and priorities. Some participants perceived Snacktivity as requiring little, or often no time, for
the very reason that it can be achieved with other activities
each day.
I absolutely hate [housework], but, again I wanted to
get it done as soon as possible, in the least amount of
time possible because I hate it! [...] But then when I
realised, okay, I can count this as an exercise activity!
So I thought ‘Okay, brilliant! Staff 4
Changes in Perspective Most participants said that Snacktivity gave them a new awareness that more physical activity could be added into their day, and they were now more
mindful of these opportunities. Some participants said
Snacktivity increased their motivation for physical activity.
It [Snacktivity] does make you think… that yes, we
should be doing a bit more when… and we’ve got the
opportunity to do it as well. [...] It’s just encouraging…
movement, you know, instead of sitting down can I
get up and do something and stay, standing whilst I’m
doing it? Patient 7
I found it helped me to re-motivate me actually the last
few days. Patient 11
Some participants considered Snacktivity novel,
viewing it as either giving them new ideas to try out, or
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providing a new framework for activity snacks they had
already been completing, but did not perceive as ‘snacks’.
Some participants also believed that Snacktivity challenged ‘conventional wisdom’, that long bouts of vigorous
physical activity or exercise are needed to experience any
impactful benefits to health, changing to now viewing and
understanding that any physical activity is beneficial for
health, even short ‘bites’ at a lower intensity.
The arm raises and then, the press-ups against the
stairs, I hadn’t thought of that, that before, so … and
I thought, ‘Ooh I could actually do that’, and I do
up and down the stairs a lot, I have to, and I’m quite
pleased I’ve got stairs! Patient 9
Anything that, breaks down the sort of, barriers for
doing anything, kind of, is a good idea and anything
that you know… This idea isn’t it? That you don’t
do everything, there’s no point doing anything. […]
It [Snacktivity] begins to break down that, concept
that… and approaches it the other way that anything
you do is good, so you might as well do… that it’s
better to be doing something than nothing. Patient 10
Snacktivity Is About Food When initially receiving the study
documentation, about one quarter of participants had initially thought the Snacktivity idea to be about food or diet
or found that others initially assumed this when describing
idea to them.
Snacktivity, when I first got when I first saw that
[name], I thought that meant eating! Patient 8
I just tried to explain it to a colleague because a colleague had heard of the study said ‘I don’t want to do
that because I don’t eat snacks. Staff 3
Some participants understood Snacktivity to be free to
do. A few participants initially thought that most people
would already be doing the snacks, but then realised this
was not the case. Some thought that Snacktivity would
also help keep their mind active.
At first I was very sceptical [of the Snacktivity idea]
because I thought that most people would actually
already be doing things like that anyway. [...] They
obviously don’t. And I think it would be a good idea
to remind you to do it. Patient 3
I think, it’s [Snacktivity’s], a really good idea. […]
especially now when we’re all, locked down and
we’re all at, at home, it’s… and we don’t have access
to our gyms and… you know not doing the things
that we used to do. Patient 4

Feelings About the Snacktivity Idea All participants felt positive towards the Snacktivity idea, or some aspect of it, with
almost all describing it as a ‘good’, ‘great’ or an ‘excellent’ idea.
I think it’s [Snacktivity’s] a brilliant idea… I really do, I
mean because it’s stuff that… anybody can do, without
interfering with anything […] …I think it’s a damn good
idea. I think it’s a really, really good idea. Patient 27
I, I think it’s [Snacktivity’s], you know, particularly as
you get, older or you do a sedentary job, I think it’s…
very, vital. Patient 2

Likes or Dislikes About Snacktivity
Around half of participants stated that there was nothing that
they particularly disliked about Snacktivity, although a few
listed dislikes in relation to specific activity snacks. About a
quarter liked that Snacktivity was easy, could be tailored to
individuals; personal circumstances, was ‘bite size’, add physical activity into their life, offered a range of activities to choose
from, and fitted into their everyday routine. A few participants
liked that Snacktivity was free, that it allowed them to be physically active, whilst also being free from others’ judgement, it
could be completed any time of the day; it motivates and could
be completed in any location, without need for equipment or
a change of clothing.
Snacktivity helped me to just kind of like well you can
work with it you know! But at your own pace! So you
know I’m just really, really glad, really grateful for that.
Staff 4
I like it [Snacktivity] because, you haven’t got to go to a
class or anything, you can, you can do it within the day.
Whatever you’re doing in that day, there’s always something on there where you can actually practice, some of
the snacktivities. Patient 22
Participants’ dislikes of Snacktivity were more diverse
compared to elements that they liked. These dislikes typically
related to specific activity snacks making them look or feel
uncomfortable (e.g., lunges by the printer at work and skipping). A few participants felt that some of the activities and
some images in the Snacktivity picture board could be more
inclusive, particularly for older aged adults. Two participants
disliked the term Snacktivity, which they assumed was related
to making changes to their diet in some way.
I think it’s a good idea. I think that, maybe … maybe
some of it could be more targeted to… perhaps age
groups and, things like that, people who are retired and
pensioners wouldn’t be taking the children they might
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not have a skipping rope, they wouldn’t be playing with
their children and things like that. Patient 3

Perceptions of How Others Would Respond
to Snacktivity
Friends and Family Most participants thought that their
friends and family would think that Snacktivity was a good
idea, and many had received positive feedback when discussing their involvement in this study. Some participants felt
that the response from their family/friends to the Snacktivity
concept would be mixed. Two participants felt their family/
friends would think Snacktivity was ‘tame’ or the novelty
(as it would be with any new approach or physical activity
routine) would diminish over time. One participant thought
their friends would ignore it.
[..] because I’ve got four children, I’ve told them all
about, what I’ve been doing and you know what have
you. And I’ve explained the idea to them, because
they’re all like early thirties now, and they, you know,
they think it’s a great idea. Because… I think they
appreciate… the need for some level of exercise in
everyone. I really do. Patient 5

Government Recommendation to Promote
Snacktivity
When asked about the likely response from the public to the
government hypothetically recommending daily Snacktivity, participants expressed a variety of views. About half of
participants thought that Snacktivity would be well received
by the public, while others gave responses that referred to
the ‘nanny state’ concept, that is, the government interfering in aspects of individuals’ lives that it should not. Most
of these participants thought that only some people, not all,
would resist the message.
NT: If the government issued guidance encouraging
the public to take part in Snacktivity every day, how
do you think the public would respond?
P: …Mmm, well I think you’d get a division really.
Because, half of them would say ‘Why should the government tell me what to do, yeah? Patient 25
I think for older people it’d have a good response. I
think for kid… they’re active anyway, aren’t they? So
I think for older people, retired people, people who
aren’t very active and need a little bit of exercise, I
think, it would be a good response. Patient 27
Some participants appreciated the difficulty of getting a
large-scale campaign to change people’s health behaviours
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and were concerned about how the message would be
conveyed.
I think my only caution would be, is that people will
view it instead of something [exercise] […] some
people will feel that actually it’s not good enough. So
anyway when I talked it through with my husband,
he’s like ‘No, no, don’t want that. [...] Why would
you [only] do ten minutes? Ten minutes isn’t going
to do anything for you. ’So I think there is something
there about building up the narrative around that, I
think that’s going to be incredibly important. Staff 3

Facilitators to Physical Activity
Snacktivity Increases Physical Activity Most participants
reported that their physical activity had increased while
doing Snacktivity, either modestly or by a substantial
amount. Participants who had not experienced this, had
nevertheless thought that Snacktivity had made them more
focused on, or aware of, opportunities for physical activity.
Definitely! Definitely it’s [Snacktivity], it’s helped.
Because before, you’re not really… you don’t have
to do anything, you’re just slotting it into something you already do […] so definitely… definitely
increased [my physical activity]. Patient 4
Technology and Reminders Most participants suggested or
reported that having a physical activity mobile app or tracker
could provide information to allow people to better track
their physical activity and this would encourage them to do
more. A few participants thought timed reminders (e.g., texts
and notifications) would encourage them to do more physical activity.
I don’t think, I was really aware… before I got one
of these how, little steps I could do some days. You
know in a busy workday where you’re stuck at your
laptop all day, I don’t think I quite realised how inactive I was… till I started to see. Patient 11
NT: Are there any other strategies that you think
might help you become more active?
P: Text reminder, yeah, possibly that, that would…
would have an impact. Patient 10
Encouragement from Others, Accountability, and
Goals. Around a third thought that encouragement from
other people in various ways would increase their physical activity: texts from people they know; competing with
their spouse; informal support from family and friends;
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encouragement from groups of strangers or friends, faceto-face, online, or through mobile phone apps; or exercising with friends. Around a third thought that some form of
accountability to check on their activity, such as a walking
buddy, a personal trainer, or a follow-up call, would help
them become more active.
Feedback and Progress The most reported reason for maintaining physical activity was enjoying the activity itself
(around a third). Some reported liking seeing results from
their physical activity or experiencing a sense of progress
from seeing improved strength, balance, or becoming less
out-of-breath. Around a quarter reported that Snacktivity
fitted into their schedule.
NT: Is there anything that you think helps you keep
sticking to [physical activity]?
P: Just that I enjoy it. I think the thing with any activity
is if you enjoy it. Patient 23
Making Snacktivity a Habit Most participants believed it was
important to make Snacktivity a habit to ensure they did
it. Most participants reported that Snacktivity was easy to
remember, with some reporting that it was not always easy
to remember when their routine changed.
NT: Did you find anything stopped you from doing
Snacktivity each day?
P: Did it stop… No, apart from the first, first day when
I did the whole day and I, I forgot! And then I had to
quickly squeeze it in before bedtime! Patient 4

Barriers to Snacktivity
The most common reported barrier to undertaking Snacktivity was forgetting to do it, as reported by a few participants,
and some thought that medical conditions, or being ill,
could be a barrier to both Snacktivity and specific activity
snacks. A few participants thought that there were no barriers to Snacktivity per se, but some suggested barriers to
specific activity snacks. Work and prioritising other things
were reported by some participants as barriers to achieving
Snacktivity. Time, being busy, and the workplace culture
were reported as barriers by two participants.
The culture in my workplace, everyone usually stays
inside, indoors and you know, the most you do is make
a round of tea. [...] You don’t really go up and down,
like you stay in your own floor. So it’s just, there isn’t
a culture of, oh ‘Let’s go out for lunch and walk around
or go to’ … there isn’t any parks around, so you know
it’s not like there’s a culture of moving around. Staff 2

Suggestions for Improving the Snacktivity Concept
Participants made several suggestions for how the Snacktivity concept could be developed. A few participants suggested
that it may be useful for the public to be able to identify
which activity snacks are more vigorous than others on the
picture board. One participant suggested distinguishing
between moderate and vigorous intensity activity snacks,
while another suggested developing Snacktivity workouts
that consisted of several different snacks of activity that
people could work through. Another participant suggested
offering short and longer duration activity snacks (big snacks
and little snacks).

Discussion
This study explored the views of the public about Snacktivity as a novel approach to promoting physical activity in the
population. Whilst participants recognised that the Snacktivity approach had merits, they did raise several potential
barriers to implementation. Findings demonstrated that
participants understood and liked the concept of Snacktivity and viewed the idea of ‘bite sized activity snacks as an
acceptable approach to promoting physical activity in the
population. Participants discussed that Snacktivity allowed
them to feel a sense of achievement because it was easy to
achieve. Several suggestions were proposed by participants
regarding the development of the Snacktivity approach, to
ensure it fits with the needs, routines, and lifestyles of the
population.

Interpretation of the Findings
All participants understood the concept of Snacktivity. The
idea that Snacktivity ‘killed two birds with one stone’, that
it provided flexibility, and could be achieved while completing daily tasks were particularly appreciated by participants.
Many participants commented that integrating Snacktivity
into their lives (prior to their interview) had given them
a new awareness of their ability to achieve more activity
(Snacktivity), and they felt motivated by these new opportunities. Motivation is considered a persuasive factor toward
the willingness to change, and the attributes of efficiency
and flexibility may in turn increase people’s motivation to
engage in physical activity; this is critical given studies show
that the main reason for inactivity is perceived lack of time
[27]. Historically, physical activity has often been perceived
by the public as an obligatory sport-based behaviour requiring considerable time and energy to experience health benefits [28]. Snacktivity offers an opportunity to move towards
the perception that physical activity can be convenient and
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self-directed, and that it can be undertaken by most people,
in any location and/or time of day.
Unsurprisingly participants disliked activity snacks
which they perceived as embarrassing or uncomfortable to
do. It is also interesting to note that skipping was not liked
by participants — an activity that requires equipment, is
skill-based, high intensity, and requires physical coordination. Activity snacks that have these elements may be less
desirable. Participants appreciated that Snacktivity gave
them a different perspective, a new way of thinking about
how to be physically active and they liked the broad range
of activities that the Snacktivity approach offered them.
Psychological theories (self-determination theory and
self-regulation theory) also emphasise the importance of
focusing on control or related constructs in the behaviour
change process [29–31]. Self-determination theory points
to importance of autonomy as a condition that fosters volitional and high-quality forms of motivation and engagement
for activities, highlighting the importance of offering choice
of actions when aiming to foster health behaviour change.
Snacktivity seeks to combine concepts and behaviours
to translate physical activity messaging in a novel format
that is innovative and attractive to the public. When first
approached to take part in this study, several participants initially thought they were being invited to take part in a study
about food and eating. The term ‘snacks’ or ‘snacking’ have
traditionally been associated with eating, a behaviour that is
detrimental to health. For Snacktivity to resonate, with the
public, the concept of ‘snacking’ will need to be realigned
in the minds of the public, from being an unhealthy eating behaviour that should be avoided, to also being a health
behaviour that is in fact good for health and encouraged.
Consistent with previous studies, typical barriers to
physical activity included having other interests, lack of
motivation, health limitations, work, and lack of time [11,
16]. Regarding Snacktivity specifically, a somewhat common barrier was forgetting to do Snacktivity. Several of
these barriers point towards issues with participants being
able to regularly schedule Snacktivity into daily life, which
may be linked with their self-regulatory self-efficacy and/
or motivation to do so [32]. Participants suggested that
such barriers could be addressed by providing people with
prompt reminders, for example, by using phone reminders
and physical activity trackers that alerted people when they
have been sedentary for too long. This suggestion is worthy
of consideration given that studies have reported mobile
phone Apps and technology can be effective in facilitating
behaviour change [33]. Finding the motivation to engage
with Snacktivity was also raised by participants as a potential barrier. No physical activity strategy or intervention will
be effective if the public do not engage, with it. Motivation
is core to any behaviour change strategy and for Snacktivity
to be effective it will be critical to consider how motivation
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for frequent engagement with Snacktivity can be promoted
in the public over the long-term, to maximise their efficacy
beliefs, that they are able to regularly include Snacktivity
within daily life. Related to this, it was interesting that participants felt that for Snacktivity to be successful, it needed
to become a habit, a view consistent with the habit formation
model [34, 35]. Strategies to foster habit formation and selfregulatory self-efficacy for Snacktivity, such as reminders,
cues, nudges, and tools for self-monitoring and subsequent
reflection, planning opportunities, a focus on executing
new behaviours, engaging in activity snacks that are easy to
complete which minimise demands on individuals’ mental
resources, would appear to be a worthwhile focus for the
development of the Snacktivity approach [36].
There was an assumption amongst some participants that
physical activity is only beneficial for health if undertaken
in long(er) bouts. This finding is consistent with previous
physical activity guidance, which had indicated that physical
activity needed to be at least 10 min in duration to benefit
health, but updated guidance does now include a focus on
any activity is better than none, and more is better still [1, 5].
Participants in other qualitative studies have also reported
that the message of ‘some is good, more is better’ struck the
right tone with them [37]. Brawley and Latimer [4] have
discussed the importance of packaging guidelines into messages that offer specific content, are based on scientific recommendations, and encourage specific groups to meet the
guidelines. The translation of physical activity guidelines
needs to be widely disseminated, and the Snacktivity message is one means by which this could be achieved.

Implications
Physical activity promotion has often been centred around
encouraging single activities, such as running, walking,
swimming, and tennis. In contrast, Snacktivity seeks to offer
the public the opportunity to engage in range of activities,
or to ‘pick and mix’ activity snacks, with a view to making physical activity more appealing, varied, sustainable
and enjoyable to the population, regardless of ability, age,
physical status, socio-economic background, and environmental context. It will be important to ensure that Snacktivity involves all these tenets and emotions to maximise
engagement and adherence. Moreover, there is evidence
that the public would prefer language within guidance that
is ‘snappy’, ‘chatty’, and ‘encouraging’ and ‘which uses
humour’ [37]; Snacktivity has the ability to incorporate
these preferences.

Strengths and Weakness
This study has several merits of note. To our knowledge, no
previous studies have explored the views of the public about
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the Snacktivity concept, and therefore, this study adds new
knowledge. Physically inactive adults from a range of socioeconomic backgrounds and ethnicities were recruited. Specifically, 26% of the study sample were from a non-White
ethnic background, a higher rate than recorded for England
and Wales (16.7% of the population) [38]. A comprehensive method to data analysis was adopted. Data analysis was
facilitated by four researchers from differing backgrounds
and perspectives, ensuring theme development and interpretation of data was considered from several viewpoints and
experiences. This study adds value to knowledge because
findings will contribute to the development of future interventions, and it highlights potential for changes in the way in
which the public conceptualise physical activity. This study
also has some limitations. Of those approached to participate, less than half agreed and it may be that those recruited
were motivated ‘innovators’ with a more positive view of
physical activity than those who declined. A third of participants were retired, and findings may align more closely with
the views of older adults than their younger counterparts.

Funding This research is funded by the National Institute for Health
Research (RP-PG-0618–20008). AJD is supported by an NIHR
Research Professorship award. KJ and SG are part-funded by NIHR
Applied Research Collaboration (ARC) West Midlands. This publication presents independent research funded by the NIHR.
Availability of Data and Materials The datasets used and analysed during this study are available from corresponding author on reasonable
request. Access to anonymised data may be granted following review
of the request. Exclusive use will be retained until the publication of
major outputs from this research programme.

Declarations
Disclaimer The views expressed are those of the author(s) and not
necessarily those of the NHS, the NIHR, or the Department of Health
and Social Care.
Ethical Approval The study was granted favourable ethical opinion by
the East Midlands Leicester South Research Ethics Committee (19/
EM/0370).
Informed Consent to Participate All participants provided verbal or
written informed consent to participate in all aspects of this research.
Conflict of Interest The authors declare no competing interests.

Conclusion
Guidance must lead to advice that has the best chance of
preserving and promoting health. Guidance for physical
activity needs to be creative, flexible, and agile; Snacktivity
may offer the opportunity to fulfil these needs. Our study has
offered some new insights about the Snacktivity approach
to promoting physical activity in the population, and these
findings now need to be translated into testing real world
interventions that can prompt the integration of Snacktivity
into the daily lives of the population.
Supplementary Information The online version contains supplementary material available at https://doi.org/10.1007/s12529-021-10040-y.
Acknowledgements This work uses data provided by patients and collected by the NHS as part of their care and support and would not have
been possible without access to these data. The authors would like
to thank the Public Advisory Group (PAG) who contributed to this
research. The authors would like to thank Birmingham Community
Healthcare Foundation NHS Trust and the general practices who supported the study. The authors would like to thank all those who participated in this research. The Snacktivity™ study team includes Stuart
Biddle, Charlotte Edwardson, Dale Esliger, Emma Frew, Natalie Ives,
Nanette Mutrie, James Sanders, Lauren Sherar, Magdalena Skrybrant,
and Tom Yates.
Author Contribution AD developed the original idea for the study,
with the Snacktivity Study Team. NTM conducted data collection and
analysis with input on data analysis from AJD, HP and SG. NTM wrote
the first draft of manuscript with substantial input from AJD. SG, KJ,
KG, CG, RM and HP also contributed to drafting the manuscript. All
authors read and approved the final manuscript.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References
1. Department of Health. Start active, stay active. A report on physical activity for health from the four home countries’ Chief Medical Officers. https://sportengland-production-files.s3.eu-west-2.
amazonaws.com/s3fs-public/dh_128210.pdf. Accessed October
26, 2020.
2. Public Health England. Physical activity: Applying all our health.
https://www.gov.uk/government/publications/physical-activity-
applying-all-our-health/physical-activity-applying-all-our-health.
Accessed February 8, 2021.
3. Ekelund U, Tarp J, Steene-Johannessen J, et al. Dose-response
associations between accelerometry measured physical activity
and sedentary time and all cause mortality; systematic review and
harmonised meta-analysis. BMJ. 2019;366:I4570.
4. Brawley LR, Latimer AE. Physical activity guides for Canadians:
messaging strategies, realistic expectations for change and evaluation. Can J Public Health. 2007;98 Suppl 2 (S2E):S170-S184.
5. Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization
2020 guidelines on physical activity and sedentary behaviour. Br
J Sportsmed. 2020;54:1451–62.

13

International Journal of Behavioral Medicine
6. Boreham CAG, Kennedy RA, Murphy MH, Tully M, Wallace
WFM, Young I. Training effects of short bouts of stair climbing on cardiorespiratory fitness, blood lipids and homocysteine
in sedentary young women. Br J Sportsmed. 2005;39:590–3.
7. Healy GN, Dunstan DW, Salmon J, et al. Breaks in sedentary
time: beneficial associations with metabolic risk. Diabetes Care.
2008;31:661–6.
8. Chaput J, Carson V, Gray CE, Tremblay MS. Importance of all
movement behaviors in a 24-hour period for overall health. Int J
Environ Res Public Health. 2014;1:12575–81.
9. McCarthy M, Edwardson CE, Davies MJ, et al. Breaking up sedentary time with seated upper body activity can regulate metabolic
health in obese high-risk adult; a randomized crossover trial. Diabetes Obes Metab. 2017;19:1–8.
10. DeBusk RF, Stenestrand U, Sheehan M, Haskell WL. Training
effects of long versus short bouts of exercise in healthy subjects.
Am J Cardiol. 1990;65:1010–3.
11. Koeneman MA, Verheijden MW, Chinapaw MJM, Hopman-Rock
M. Determinants of physical activity and exercise in healthy older
adults: a systematic review. Int J Behav Nutr Phys Activ. 2011;8:142.
12. Elliot AJ, Church MA. A hierarchical model of approach and
avoidance achievement motivation. J Personal Soc Psychol.
1997;72:218–32.
13. National Institute for Health and Care Excellence. Preventing type
2 diabetes: risk identification and interventions for individuals at
high risk. Public Health Guideline [PH38]. https://www.nice.org.
uk/guidance/ph38. Accessed March 12, 2021.
14. Fogg BJ. Tiny habits: the small changes that change everything.
Houghton Mifflin, UK: Harcourt; 2019.
15. Hill JO. Can a small-changes approach help address the obesity epidemic? A report of the Joint Task Force of the American Society for Nutrition, Institute of Food Technologists,
and International Food Information Council. Am J Clin Nutr.
2009;89:477–84.
16. Reichert FF, Barros AJD, Domingues MR, Hallal PC. The role of
perceived personal barriers to engagement in leisure-time physical
activity. Am J Public Health. 2007;97:515–9.
17. Martin A, Fitzsimons C, Jepson R, et al. Interventions with potential to reduce sedentary time in adults: systematic review and
meta-analysis. Br J Sportsmed. 2015;49:1056–63.
18. Creswell JW. Qualitative Methods. In: Creswell JW, editor.
Research design: qualitative, quantitative, and mixed methods
Approaches. 4th ed. Thousand Oaks, CA: SAGE; 2013. p. 231–63.
19. Berger PL, Luckmann T. The social construction of reality: a treatise
in the sociology of knowledge. Garden City: Anchor Books; 1966.
20. Irvine A. Duration, dominance and depth in telephone and faceto-face interviews: a comparative exploration. Int J Qual Methods.
2011;10:202–20.
21. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews
and focus groups. Int J Qual Health Care. 2007;19:349–57.
22. Department of Health and Social Care. General Practice Physical
Activity Questionnaire (GPPAQ). Screening tool used in routine
general practice to provide a simple physical activity index. https://

13

23.

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.
36.

37.

38.

www.gov.uk/government/publications/general-practicephysical-
activity-questionnaire-gppaq. Accessed March 12, 2018.
Low J. Unstructured and semi-structured interviews in health
research. In: Saks M, Allsop J, editors. Researching health: Qualitative, quantitative and mixed methods. London, UK: SAGE;
2013. p. 87–105.
Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the
framework method for the analysis of qualitative data in multi-disciplinary health research. BMC Med Res Methodol. 2013;13:117.
Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative
research: exploring its conceptualization and operationalization.
Qual Quant. 2018;52:1893–907.
QSR International. NVivo Qualitative Data Analysis Software
(Version 12 Plus). Doncaster, Victoria: QSR International Pty Ltd;
2018.
Palermi S, Sacco AM, Belviso I, et al. Guidelines for physical
activity—a cross-sectional study to assess their application in the
general population. Have we achieved our goal? Int J Environ Res
Public Health. 2020;17:3980.
Angel S. Movement perceived as chores or a source of joy: a
phenomenological-hermeneutic study of physical activity and
health. Int J Qual Stud Health Wellbeing. 2018;13:1516088.
Deci EL, Ryan RM. Intrinsic motivation and self-determination
in human behavior. New York: Plenum; 1985.
Deci EL, Ryan RM. The “what” and “why” of goal pursuits:
human needs and the self-determination of behavior. Psychol Inq.
2000;11:227–68.
Cameron L, Leventhal H. The self-regulation of health and illness
Behavior. London: Routledge; 2003.
Williams DM, Rhodes RE. The confounded self-efficacy construct: conceptual analysis and recommendations for future
research. Health Psychol Rev. 2016;10:113–28.
Lunde P, Nilsson BB, Bergland A, Kværner KJ, Bye A. The effectiveness of smartphone Apps for lifestyle improvement in noncommunicable diseases: systematic review and meta-analyses. J
Med Internet Res. 2018;20:e162.
Lally P, van Jaarsveld CHM, Potts HWW, Wardle J. How are
habits formed: modelling habit formation in the real world. 2010.
Eur J Soc Psychol. 2010;40:998–1009.
Andrews BR. Habit. Am J Psychol. 1908;14:121–49.
Gardner B, Rebar A, Lally P. (2020). Habit interventions. In M.
Hagger, L. Cameron, K. Hamilton, N. Hankonen, T. Lintunen
(Eds.), The handbook of behavior change. New York, NY: Cambridge University Press.
Nobles J, Thomas C, Banks Gross Z, et al. “Let’s talk about physical activity”: understanding the preferences under-served communities when messaging physical activity guidelines to the public.
Int J Environ Res Public Health. 2020;17:2782.
Office for Nationals Statistics. CT1193_2011 Census. https://www.
ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/
adhocs/13796ct11932011census. Accessed October 18, 2021.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

