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Objectives 

• Evaluate (examine) the literature related to the influence of circadian 
rhythm on measures of (athletic) performance 

• Apply concepts of circadian rhythm to clinical testing and 
performance. 

• Identify the influence of circadian rhythm on trunk stability



https://www.steadfastnutrition.in/blogs/news/what-is-the-best-time-to-exercise-morning-or-evening





• Aspects of athletic performance 
vary simply by time of day 

• Strength 
• Cardiovascular Endurance (VO2 

Max) 
• Balance
• Trunk Stability (?) 



Circadian Rhythm

•Circa diem 

• Changes in psychological 
and physiological 
functions relative to time 
of day

• 24 hour cycle 

• Time keeping system 



Logan and McClung, 2019 

Influenced by light

Pacemaker = 
Superchiasmatic 
nucleus (SCN)
hypothalamus 

Nerve and 
chemical signals 
sent out to 
regulate systems 



• Diurnal vs. Circadian 
Rhythm

• Can be entrained - ability to 
be synchronized by external 
time cues

• Acrophase – time of peak

• Amplitude – diff b/t peak 
and mean value

Vitaterna et al., 2001



Circadian Rhythm and Performance 

JSCR 1999 13(4) 
412-421

Strength Cond Res 26(7): 1984–2005,2012

J Strength Cond Res 35(12S): 
S119–S135, 2021



Circadian Rhythm and Performance: Summary  
Performance Measure Time of day with peak effect Reference 

VO2 Max (cycling ergometer) 1500-1800 Torri et al., 1992; Hill et al., 
1988

Quad strength (isokinetic) 1800-1930 Wyse et al., 1994

Peak cycling power (wingate) 1500-2200 Hill and Smith, 1991; 
Melheim, 1993; Soussi et 
al., 2003; Racinais et al, 
2010; Chtourou et al., 
2012a; Chtourou et al., 
2012b

Lower body power (standing 
broad jump, Margaria stair run; 
CMJ, VJ)

1700-1900 Reilly & Down, 1992; 
Bernard et al., 1998; 
Racinais et al., 2005; Reilly 
et al., 1983; Chtourou et al., 
2012a; Chtourou et al., 
2012b



Circadian Rhythm and Performance: Summary  



Static and Dynamic Balance – 2007

Gribble et al 2007 College aged men (13) and women (17)
3x/day x 2 days – static and dynamic balance 

SB: AM> PM
DB: AM > PM



male (10) and 
female (14)

3x/day x 2 days – 
static and dynamic 
balance 

Kwon et al 2014

SB: AM> PM
DB: AM > PM

Static and Dynamic Balance – 2014



Heinbaugh et al 2015

College aged men (16) 
and women (18)
3x/day x 2 days – 

SL stance 
YBT LQ
YBT UQ

Static and Dynamic Balance – 2015

SB: AM < PM
DP: AM = PM



What do we know about the influence of 
circadian rhythm and performance?

AM PM

Dynamic balance 
Static balance 

Strength 
Static balance 
Lower body power



The core… aka the trunk 



https://www.physio-pedia.com/Core_Muscles









Core, Trunk or Lumbopelvic Stability 

• “Mills et al., 2005



Functional LPS

• “complex interaction among 
local, global, and load transfer 
muscles, neuromuscular 
control, and the specific 
demands of the task being 
performed” (Huxel Bliven., et al 
2013

Huxel Bliven et al., 2013



Importance of LPS

• Athletic Performance
• facilitates the production, transfer, and control of force and movement to and 

through the extremities (Waldhelm and Li, 2012)

BUT……
• 6 weeks of swiss ball training – no improvement in running economy Stanton e al., 

2004
• 7 weeks core training – no change in performance – FB athletes Lewarchick, et al., 

2003
• Reed et al.., 2012: mixed results at best 

• Movement – Injury Risk?
• Core training ↑ SEBT performance T&F – 6 weeks – Sandrey and Mitzel, 2013
• Reduced injury risk? ↓ LBP? Peate et al., 2007; Huxel Bliven et al., 2013



Measuring LPS
• Typically isolate a single 

measure
• Recruitment 

• EMG, palpation 

• Strength and endurance 
• McGill, Biering-Sorenson

• Postural control/balance
• SLS, YBT 

• Movement patterns 
• FMS?

•  Waldhelm & Li 2012
• “core endurance tests are the 

most reliable measurements”



In physically active individuals, what is the 
effect of time of day on lumbopelvic (trunk) 
stability? 

PICO Question



Hypotheses 

• Hypotheses
• Lumbopelvic stability will be significantly greater (longer hold times) in the 

afternoon.



Methods - Participants 

• Recreationally active college 
students (18-30 yrs old)

• Blend of activity levels

• Exclusion Criteria 
• “YES” to ≥ 1 questions on PAR-Q 
• Actively being treated by a 

healthcare provider for a lower 
extremity injury

• Has sustained an injury to the 
lower extremity (foot, ankle, 
knee, or hip), lumbar spine, or 
shoulder within the previous 6 
months.  



Procedures: 
Measuring 
Lumbopelvic 
Stability  



Process and Analyses - Planned

Day 1 AM Day 1 PM Day 2 AM Day 2 PM Day 3 AM Day 3 PM 



Process and Analyses - Actual 

Day 1 AM Day 1 PM Day 2 AM Day 2 PM 

Sex Height (M) Mass (KG) Age

M (n=3) 1.8 ± 0.1 80.51 ± 14.74 21 ± 1

F (n=7) 1.64 ± 0.1 71.79 ±26.24 20 ± 1.4

Repeated Measures 
Analysis of Variance
Day 
Time

For all McGill 
positions 



Results 

Flexor Extensor

Partial Eta Squared – effect size  
0.08

Partial Eta Squared – effect size  
0.13



Results 

L Side Bridge R Side Bridge

Partial Eta Squared – effect size  
0.02

Partial Eta Squared – effect size  
0.04



How does this increase what we know? 

• Endurance times were not significantly different between AM and PM
• Minimal effect sizes 
• Not consistent with previous studies investigating balance 

• Between Days
• No significant differences – minimal learning effect 



Limitations 
• SMALL sample size 

• Data collection on going – pilot study

• Males and females analyzed as single 
group (Heinbaughm, et al, 2015; Gribble 
et al, 2007)

• “Physically active” college students
• Range of PA levels

• Confirm circadian rhythm?
• Cortisol? Body Temp

• Sleep patterns, chronotype 

• Other Trunk stability measures?



Bunkie Test deWitt & venter, 2009



Implications: What can we do to achieve 
more consistent performance?
• Designing training programs 

• Control variable in research design?

• Window of testing may be confounding – BUT more realistic

• Scheduling of events 
• Competition times 
• Training 
• Rehabilitation sessions  



Future Directions 

• MORE SUBJECTS!!!!

• Link between low back pain and trunk stability 
• Industrial/occupational athletes? 

• Shift Work

• Tactical athletes?
• Sleep quality/chronotype – performance 

• Intervention? 
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