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For special populations such as people with a
mental health issue or learning disability, a discon-
nect between the ability to accurately monitor and
regulate exercise behaviour can lead to reduced
levels of physical activity, which, in turn, is as-
sociated with additional physical or mental health
problems. Activity pacingis a strategy usedinclinical
settings to address issues of pain amelioration,
while self-pacing research is now well addressed
in sport and exercise science literature. It has been
proposed recently that these overlapping areas of
investigation collectively support the development
of self-regulatory, lifestyle exercise skills across
broad population groups. Activity pacing appears to
have substantial application in numerous develop-
ment and rehabilitation settings and, therefore, the
purpose of this short communication is to articulate
how an activity pacing approach could be utilized
among population groups in whom self-regulatory
skills may require development. This paper provid-
es specific examples of exercise practice across
2 discrete populations: children, and people with
mental health and learning difficulties. In these
cases, homeostatic regulatory processes may either
be altered, or the individual may require extrinsic
support to appropriately self-regulate exercise per-
formance. A support-based exercise environment or
approach such as programmatic activity (lifestyle)
pacing would be beneficial to facilitate supervised
and education-based self-regulation until such time
as fully self-regulated exercise is feasible.
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/LAY ABSTRACT )

Activity pacing is a practical means of supporting self-
regulation in physical activity. This could be achieved
through lifestyle support or in specific practical sport or
physical activity situations, depending on the popula-
tion. Improving the development of self-regulatory,
lifestyle exercise skills across broad population groups
could be helpful in addressing deficiencies in physical
activity levels, which, in turn, can be associated with
additional physical or mental health problems. This
paper provides specific examples of pacing-based
exercise practice across 2 example populations: children,
and people with mental health and learning difficulties.
In these cases, self-regulation processes may need to be
developed, or require external support. Pacing is there-
\fore relevant to different populations in different ways. /
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hysical activity is often reduced when there is an

uncoupling of the ability to accurately monitor and
regulate exercise behaviour (1). This can occur in re-
habilitation settings in individuals with either acquired
conditions or with congenital cognitive or learning dif-
ficulties, while also being the case with children who
have not yet acquired the developmental experience to
self-regulate (2, 3). Therefore, a strategy to support the
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development of self-regulatory skills across a broad range
of populations, such as activity pacing, is important for
achieving sustainable participation in healthy lifestyle
exercise practices. This short communication highlights
the opportunities in activity pacing in relation to 2 ex-
ample population groups.

In medical rehabilitation settings, a lifestyle pacing ap-
proach, termed “activity pacing”, is relatively well estab-
lished to treat pain sensations and chronic fatigue (1, 4-5).
This therapeutic rehabilitation intervention describes pacing
as an approach to managing efforts beyond that of a single
exercise bout, which has considerable scope for wider app-
lication. Activity pacing is a strategy to educate and better
develop individuals’ self-regulatory skills to divide daily
activities into smaller, more manageable, portions during a
period of recovery or where development is required. The
goals of'this strategy are to disentangle condition-symptoms
from activity-sensations, so that individuals avoid over-
exertion, but to enable self-pacing to achieve adaptive goals,
functioning in many cases as an active learning strategy
for self-regulation or as a rehabilitation therapy (6). Thus,
special populations beyond those identified in this article
should be able to exercise, to promote gradual, progressive,
and appropriate increases in independence and sustainable
lifestyle activity. Activity pacing is therefore a process that
has considerable potential to assist individuals to become
self-sufficient, aid performance, leading to healthy, active
and sustainable lifestyles (1, 4, 7), particularly for those who
are at risk for over- or under-activity.

Activity pacing describes subdivisions of “naturalistic
pacing” and “’programmatic pacing”. Naturalistic pacing
refers to the natural (or innate) use of pacing in everyday
life without specific practitioner-prescribed support in
place for individuals or groups (6). In contrast, program-
matic pacing involves adaptive pacing activities with
some level of support and instruction to enable individuals
to modify how and when activities are completed, and
be active without exacerbating symptoms. Programmatic
pacing therefore facilitates gradual and graded increases
in activity towards a state of greater independence and
maximization of self-regulation (8). Consequently, all
individuals can undertake naturalistic (natural) pacing to
some extent, but it is programmatic pacing in which acute
instruction, support and goal-setting are provided. In this
process more explicit reinforcement is used to promote
development of greater independent self-regulatory skills
and attainment of sustainable goals. The importance
of habitual physical activity for improving health and
minimizing risk factors associated with development of
a broad spectrum of health conditions has been document-
ed extensively (e.g. 4). Notably, regular participation in
physical activity is well known to improve quality of life,
physical and mental well-being, and promote indepen-
dence across the lifespan (5).

Self-regulation in response to exercise is much more
complex when brain-muscle feedback and feed-forward
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mechanisms (9) are not fully developed or functioning
optimally. Therefore, fully independent self-regulatory
pacing of daily lifestyle activities may not be immedi-
ately possible for population groups who are unfamiliar
with their bodies’ capabilities and limitations (1). Con-
sequently, support to educate and develop self-regulation
skills, and working to create less dependency and promote
independence, are important elements to develop.

In order to place these issues within a wider theoretical
framework, this paper considers how an activity pacing-
based approach relates to 2 example populations, children
and people with mental health and learning disabilities,
by engaging each in sustainable, self-regulated exercise.

Children: activity pacing approach and implications

The first signs of developing pacing skills seem to ap-
pear during late childhood (~10-11 years old), whereby
the behaviour of elite youth athletes in both time-trial
and head-to-head events develops further to ultimately
resemble that of adults (10, 11). The purported theoretical
basis behind this pattern of development is that adoles-
cence is characterized by both cognitive and physical
changes associated with growth and maturation (12).
One key development is that of the pre-frontal cortex,
which has been associated with self-regulatory learning
and executive functioning (13), both of which are critical
to developing cognitive skills essential for adequate
pacing (10). Therefore, pacing is a learning process for
children where they develop skills towards adulthood,
gaining experience and greater self-awareness to become
independent self-regulatory exercisers.

The definition of activities that constitute exercise often
differs between children and adults. While adults may
consider exercise to be a formal activity requiring the
performance of a specific routine in a fixed exercise or
sporting environment, for children it is much less compli-
cated (14). Typically, exercise involves unstructured play
or engaging in almost any form of physical activity (15).
Unstructured free-form play is one of the cornerstones of
children’s physical development and an important feature
of learning self-regulatory exercise skills (12). All deve-
lopmental movement skills strengthen neurological and
musculoskeletal systems and are experienced with great
frequency during free-form play (15).

As a child matures, free play is gradually replaced with
more adult-like formal play or game opportunities, such
as competitive sports (10, 11). These activities are also
crucial stages in childhood physical development. How-
ever, this development also progressively requires chil-
dren to follow rules, coaches’ instructions, limit individual
flair or inventiveness for the sake of the group or team, and
diminish individual self-expression. These developments
are important features of physical and social matura-
tion; however, they could also be counterintuitive for
development of self-regulatory and fundamental motor



skills. Nevertheless, self-regulation of exercise requires
experience, prior knowledge and accurate assessment of
individual capabilities in a specific situation. Children
cannot be expected to derive these qualities entirely from
free-form physical activity. Direction, encouragement,
guidance and technical instructions are all important
features of facilitating development of fundamental
movement skills and self-awareness (14). The difficulty
is, of course, finding a balance between (fun) free-form
activity and structured physical training sessions. Free-
form activity in this context is comparable to naturalistic
pacing, while structured physical training session can be
likened to programmatic pacing.

Nearly half of modern adolescent youth (aged 12-21
years) are not vigorously active on a regular basis, and
despite some sex differences (16) by age 15 years daily
physical activity commonly declines to less than 50 min
per day (16). There are many reasons for this pattern
of change; these include physical maturation, school
physical education classes often become optional, sports
teams become more selective, and social activities, such
as social media and video gaming, become more interest-
ing. Although physical activity plays important roles in
determining cardiorespiratory, skeletal and psychological
health, young children and adolescents tend not to see
health as a motivational factor (13, 14). Motivation is
usually derived from enjoyment, feelings of competence,
socialization and engagement (13). Developing sustained
motivation is best achieved when a child enjoys the
activity, achieves some success, and perceives that the
environment is supportive and fun. If the child does not
enjoy the experience it is highly unlikely that a sustainable
exercise practice will be established.

The teaching of sport often embraces the skill/drill
focus associated with the technical or traditional model of
coaching/teaching (16, 17). The underlying principle of this
model emphasizes the transfer of knowledge from a coach
to the athlete. Several alternative pedagogical approaches
to teaching games have emerged over the last decade.
These include teaching games for understanding (TGfU),
Game Sense and Play for Life (17). These approaches are
child/athlete centred and focus on a more holistic approach
to skill learning. For example, TGfU shifts the teaching
emphasis from technique to total performance in game
situations. Consistent with constructivist learning theory,
these approaches try to engage children in meaningful
and enjoyable physical activity or sport, social interaction,
problem-solving and decision-making. Such methods al-
low children to self-pace their activities and gain the neces-
sary awareness and self-regulatory skills to successfully
execute sporting activities in the future.

In terms of perceptual responses to exercise, children
tend to differentially self-rate equivalent percentages of
aerobic power to be more challenging than adults (3, 4).
This disparity may be a result of greater sensitivity to
pulmonary discomfort owing to the higher respiratory
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rate and ventilatory equivalent of children (7, 9). These
considerations are also meaningful in the design, imple-
mentation and monitoring of exercise, physical activity
and training conducted by children. Therefore, children
could benefit from instruction on the importance of using
both internal and external cues in pacing as they develop
and refine a range of different exercise intensities in their
chosen activity.

Because of the physiological and physical differences
between children and adults most sports have developed
adapted versions, or introduced modified equipment, as a
means of graduated technical and physical demands. Such
approaches are like programmatic pacing, and practical
means of facilitating coordinative development, facili-
tating functional movement development, task success
and enjoyment in the activity (16). Practical examples
include children running or swimming shorter distance
races, using lower basketball rings or volleyball nets, and
playing on smaller pitches with small soccer goals and
soccer balls. These modifications result in the game being
more like that being played by adults. If the modifications
are done well, this should result in the sport being akin
to that played by adults. As such, the pacing strategies
in these modified games should transfer well to the full
version of the sport. As children develop, they would
benefit from programmatic pacing in the form of coach-
ing guidance to help develop and master performance
pattern in adulthood, also obtaining experience to form
their performance skills (1, 4, 10, 16).

People with mental health and learning disabilities:
activity pacing approach and implications

Some individuals struggle with self-regulation and pac-
ing during exercise and physical activity. For example,
cognitive ability has been linked to regulation of exercise
intensity (3), and elite Paralympic runners with an 1Q
below 75 demonstrated a more variable and slower paced
profile than elite runners without intellectual disability of
comparable training level. In addition, runners with an in-
tellectual disability seem to experience difficulties in self-
regulating their pace when asked to maintain a constant
submaximal velocity (18), with a tendency to accelerate.
Based on the results, it appears that elite runners with an
intellectual disability experience difficulty in efficiently
self-regulating their exercise intensity, and their cognitive
resources may constrain the successful integration of
appropriate pacing strategies during competitive races
(1, 20). Participants with intellectual impairment have
reduced higher order cognitive skills (3), and known to
have deficits in a range of other complex higher-order
skills relevant to pacing (e.g. problem-solving, logical
reasoning, and language-dependent strategies, such as
self-talk (2)). Self-regulation (9), cognitive control and
adequate focus of attention are important metacognitive
skills required for successful pacing (19).
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Tactical, technical and physical skills in elite sport
performance are affected in athletes with intellectual disa-
bilities (2, 20), including reaction time and visuospatial
skills. This is the case in open, cognitively demanding
sports, such as table-tennis, but also in low “cognitive
load” sports performed in a relatively stable environment,
such as the closed sports of running or swimming, where
pacing is one of the main performance determinants.
These outcomes indicate that in elite sports, athletes
with intellectual disabilities struggle with the process
of self-regulation and pacing. It could be expected that
their capacity to confidently engage in decision-making
and planning over how and where to distribute available
energy across daily activities might also be limited, which
impacts on physical activity behaviour and an active
lifestyle. Future research might meaningfully explore
these issues, as well as the potential for activity pacing
to be a facilitator towards an active lifestyle in persons
with intellectual disability.

Individuals with poor mental health are another
group that are likely to experience difficulties with self-
regulation and pacing during exercise and physical
activity. Individuals with severe mental illness, for ex-
ample, those with schizophrenia, major depressive or
bipolar disorder, are under-researched when it comes
to activity pacing. In fact, our literature search revealed
that no study has been reported so far on activity pacing
and severe mental illness. We know, however, that this
is a population that experiences loss in skills relevant to
pacing. First, lack of motivation is a major symptom of
schizophrenia, either as part of the complex of so-called
negative symptoms (21) or induced by antipsychotic
medication (22), along with tiredness and sedation.
Secondly, planning impairments are to be expected as
part of the well-documented pattern of impaired execu-
tive function seen in schizophrenia and major affective
disorder (23). In schizophrenia it is well-recognized that
independent living skills are compromised, particularly
in severe cases, and, even when symptoms are mild, this
is likely to impact on self-regulation. Depression can
also impact on self-regulation (27). Many patients with
schizophrenia, and a smaller proportion of those with
major affective illness also show general cognitive im-
pairment, although this does not commonly reach the
levels seen in patients with intellectual disability (28).

There is evidence pointing to physical activity being
beneficial in several ways for populations with mental
disorders, who, on average, die 15-20 years prematurely
(24). Much of this excess mortality can be attributed to
chronic health conditions associated with an unhealthy
lifestyle (29). Several studies suggest that lifestyle chang-
es that include exercise could mitigate some of these
physical health issues (25). Meta-analyses and systematic
reviews (26) indicate that physical activity or exercise
interventions also alleviate depressive symptoms in those
with mental illness, as well as psychiatric symptoms in
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people with schizophrenia. Other positive effects associat-
ed with physical activity or exercise include significantly
improved global functioning and quality of life (25).
However, for patients to experience benefits it appears
that enough exercise must be performed, although what
constitutes enough is an open question (23), and benefits
may be dependent on the amount of exercise (in terms of
frequency, duration and intensity). For example, at least
1 randomized controlled trial (26) showed improvements
in mental health and cardiovascular fitness when patients
were engaged in aerobic exercise for 60—120 min per
week. Firth et al.’s (26) meta-analysis concluded that
psychiatric symptoms were significantly reduced by in-
terventions using around 90 min of moderate-to-vigorous
exercise per week in patients with schizophrenia.

In summary, it seems that sufficient amounts of
supervised exercise are beneficial to individuals with
mental illness. However, the illness-related challenges
and barriers faced by this group need to be considered
if interventions are to be effective. At this point there
remains a question as to the effectiveness of exercise
in this population. Activity pacing has real potential to
address/mitigate barriers; for example, in the way it
enhances participation of women with chronic fatigue
syndrome in activities of daily living (4), or helps regulate
physical activity in people with osteoarthritis (30). Further
research is needed into the effects of incorporating activity
pacing into physical activity interventions for people with
severe mental illness.

CONCLUSION

This short communication highlights the developing arca
of activity pacing and the importance of an individual’s
ability to self-regulate across rehabilitation and develop-
ment contexts. In conditions where there is a disconnect
between the individual’s ability to accurately monitor
and regulate (pace) their exercise behaviour, physical
activity levels are often reduced, which in turn are asso-
ciated with additional physical or mental health problems.
The development of self-regulatory pacing strategies is
essential to initiate and maintain an active lifestyle. In
populations in which this approach needs to be devel-
oped, or where self-regulation is perturbed because of
maturational, neurological, physical or psychological
reasons, alternative strategies need to be established and
implemented to develop self-regulated pacing behaviour.
This outcome could be achieved through programmatic
pacing strategies in the form of new pedagogical teach-
ing, coaching or rehabilitation strategies (e.g. ecological
dynamics), supportive environments, use of physiological
(e.g. heart rate monitor), or activity monitoring devices
(step counter, accelerometer, phone app) until the time
that fully self-regulated physical activity is feasible.
This approach ensures that all individuals can exercise
in a functional (e.g. improvement in aerobic capacity or



strength), safe and enjoyable way ensuring long-term
adherence to an active lifestyle. The goal is to reduce risk
factors to chronic disease and enhance quality-of-life, and
physical and psychological well-being.
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