
PROF DR FJ HETTINGA, PHD SFHEA FECSS FACSM

NORTHUMBRIA UNIVERSITY NEWCASTLE

PACING WITH INTELLECTUAL DISABILITIES

Reykjavik, 

ErasmusPlus

February 2019



Content

 Pacing and II in different sports: cycling, swimming, 
Nordic ski and athletics. What can we learn from 
able-bodied literature?

 Pacing and Decision-making in Sports: The role of 
cognition and executive functioning in youth athletes 
and II sports performance.

 Personal factors underlying sport participation: The 
role of cognition and executive functioning in 
exercise engagement. Pacing in the context of 
participation.

 Input planned experimental study and literature 
review.
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Pacing in sport

 How to distribute your energy over the race?

 Goal-directed regulation of the exercise intensity over  an 
exercise bout (Abbiss and Laursen, 2008) and is widely 
recognized as an essential determinant for performance 
(Edwards and Polman, 2013). 
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Pacing and II in different able-bodied 

sports: cycling

 Pacing in II: ?

 Pacing in non-II cycling: How should I race?

 F.J. Hettinga. Pacing strategies for cycling. In: Performance cycling, the 

science of success. J. Hopker and S. Jobson (eds). Bloomsbury (2012), 

192-203.
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Pacing and II in different able-bodied 

sports: swimming

 Pacing in II: ?

 Pacing in non-II swimming: Pacing in track based head-
to-head competitions
 Stein Menting, Marije Elferink-Gemser, Barbara Huijgen, Florentina J 

Hettinga. Pacing in track based head-to-head competitions: a review on 
swimming. JSS (in press).
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Pacing and II in different able-bodied 

sports: Nordic Ski

 Pacing in II: ?

 Pacing in non-II Nordic Ski: Impact parcours and 

different techniques.

 Lars van Leeuwen, Florentina J Hettinga. Pacing in multi-disciplinaire

sporten: wat kunnen we leren van het langlaufen. Sportgericht (in press).
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Pacing and II in different able-bodied 

sports: Athletics

 Pacing in II: 2 studies
 D. Van Biesen, F. Hettinga, K. McCulloch, Y.C. Vanlandewijck. Pacing ability in elite runners 

with intellectual impairment. Med. Sci. Sport Exerc. 49(3) (2017) 588-594. 

 D. Van Biesen, F. Hettinga, K. McCulloch, Y.C. Vanlandewijck. Pacing strategy in competitive 
track races: is the regulation of exercise intensity linked to cognitive ability? Front. Physiol. 7 
(2016) 624. 2351 reads

 http://theconversation.com/heres-how-science-is-helping-intellectually-
impaired-athletes-to-compete-at-the-paralympics-65366. 3964 reads
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Pacing and decision-making
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Pacing Decision Making in Sport
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Pacing Decision Making in sport

 The PubMed, CINAHL and Web of Science electronic 

databases were searched for studies about pacing in sports 

and (interpersonal) competition between January 2000 to 

October 2017, using the following combination of terms: (1) 

Sports AND (2) Pacing, resulting in 75 included papers. 

 The behaviour of opponents was shown to be an essential 

determinant in the regulation of exercise intensity, based on 

both observational (N = 59) and experimental (N = 16) 

studies. 

 However, adjustment in the pacing response related to other 

competitors appears to depend on the competitive situation 

and the current internal state of the athlete. 
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Pacing Decision Making in sport

 A range of factors which influence the pacing process 

during an exercise task, have been identified, including: 

◼ the duration of the event (Hettinga, De Koning, & Foster, 2009)

◼ the perceived level of fatigue (De Koning et al., 2011)

◼ the presence and behaviour of opponents (Hettinga, Konings, & 

Pepping, 2017) 

◼ the sport specific demands (Stoter et al., 2016). 
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Importance of key psychological determinants 

(motivation, self-regulation, self-determination) 

 Focus on youth athletes:

 M. Elferink-Gemser, F.J. Hettinga. Invited Commentary: Pacing and self-

regulation: Important for talent development in endurance sport. Int. J. 

Sports Phys. and Perf. 12(6) (2017) 831-835. 

 It has been argued that the gathering of experience is essential in order 

to develop pacing behaviour (Lambrick, Rowlands, Rowland, & Eston, 

2013; Micklewright et al., 2012). It is theorised that as individuals gather 

experience with an exercise task, the (meta-) cognitive skills essential for 

pacing would increase (Elferink-Gemser & Hettinga, 2017).
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Learning how to pace
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Activity Pacing intervention was a success, so it seems we can learn how to pace. 

This is also something we recently found in youth athletes. Youth speed skaters 

(short-track and long-track) develop their pacing behaviour throughout 

adolescence, more and more similar towards adult profiles. 



Importance of key psychological determinants 

(motivation, self-regulation, self-determination) 

 Proposed relevant cognitive skills include: 

 the ability to accurately anticipation of future physiological requirements 
(Hettinga et al., 2009; Reid et al., 2017)

 deductive reasoning (Van Biesen, Hettinga, McCulloch, & Vanlandewijck, 
2017)

 executive functions (Hyland-Monks, Cronin, McNaughton, & Marchant, 2018) 

 the ability to cope with environmental stimuli (Smits et al., 2014).

 Furthermore, it has been argued that pacing can be seen as a self-regulatory 
learning skill, which implies the importance of meta-cognitive abilities such as 
reflection, planning, monitoring and evaluation in the pacing skillset 
development (Elferink-Gemser & Hettinga, 2017). 

 An underdevelopment of these (meta-) cognitive functions may lead to sub-
optimal pacing behaviour (Micklewright et al., 2012; Van Biesen et al., 
2017). Alternatively, young athletes with a higher cognitive skill level, could 
make more efficient use of training and competition (have a ‘better’ 
experience), which leads to an improvement in pacing behaviour and 
performance (Elferink-Gemser & Hettinga, 2017). 
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II, pacing and participation

 We will explore barriers and facilitators to engagement in an active 
lifestyle and optimal sports performance in II. Literature review 
scheduled for April-July.

 We propose that in particular ‘pacing’ is an important promising 
facilitator in the context of exercise engagement as well as optimal 
sports performance. 

 Pacing is the goal-directed process of decision-making related to how 
and when to invest available energy resources (Smits et al., 2014), a 
process associated with self-regulation (Elferink-Gemser & Hettinga, 
2017) and has also in the context of participation already been 
established as an important determinant of exercise performance and 
adherence to an active lifestyle in special populations (Abonie, 
Sandercock, Heesterbeek, & Hettinga, 2018).
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But how about rehabilitation: activity pacing

19

U. Abonie, A. Edwards, F. Hettinga. Optimizing activity pacing with insights from pacing in sports to 

promote a physically active lifestyle in medical settings: a narrative review. (in preparation).

Clinically prescribed activity pacing is a novel goal-

directed behavioural process of empowering people to 

confidently develop decision-making and planning to pace 

their lifestyle choices over how and where to distribute 

available energy across daily activities. 

Pacing in sports and exercise has been defined as the 

goal-directed process of energy regulation regarding how 

and when to invest the available energy resources.



Future studies planned

 Pacing in sport (1) and active lifestyle (2) in the lab:

 Study 1: pacing in a sports task in a well-controlled lab setting as used previously in 
cycling athletes (Konings et al., 2016). 

 Study 2: pacing in a submaximal daily exercise task in the lab- a 6 minute walk test 
(Elmahgoub, Van de Velde, Peersman, Cambier, & Calders, 2012), (Enright, 2003). 

 Pacing in sport (3) and active lifestyle (4) in the field:

 Study 3: pacing in a sports task in the field analyzing competition data building 
forward on research work findings ( Van Biesen, Hettinga, McCulloch, & Vanlandewijck, 
2017). 

 Study 4: pacing in active lifestyle setting in the field, similar to done in persons with MS 
(Abonie et al., 2018). 

 Designing testing battery to assess cognitive skills to link to pacing in 
sports and active lifestyle setting, to include in all experiments.
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Further ideas and suggestions

 Suggestions for (Paralympic) athlete field studies, either based 

on data already collected or to conduct in 2020.

 Explore tests to include in the testing battery to include in April 

experiments.

 Literature review on how this all has impact on coaching practice 

to complete this year
 Paul Potrac

 Explore II assessment related work further in the context of 

classification, children

 Karen MacKenzie
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Florentina J Hettinga (@FJHETTINGA)
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