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A Closer Look at the Warm-up  
Fitness professionals, sport coaches and 
physical education teachers have been 
recommending and implementing warm-ups 
prior to exercise for a variety of reasons 
including psychological preparation for 
game/activity focus, injury prevention, and 
physiological preparation. Research has 
demonstrated some equivocal evidence 
related to the use of warm-ups on certain 
measures, including injury prevention. Yet 
despite the relatively limited scientific 
evidence supporting their effectiveness, pre-
exercise warm-up activities are well-
accepted and commonly employed in 
fitness/performance environments.  

The term warm-up speaks to the fact that the 
benefits of the activity are attributed to 
temperature-related mechanisms that 
promote physiological preparedness of the 
body’s systems. When the tissue 
temperature increases, the muscle stiffness 
(resistance) decreases, nerve-conduction rate 
increases, force-velocity relationship 
improves, there is an increase in anaerobic 
enzyme activation and energy provision and 
an increase in thermoregulatory strain. In 
addition, it is proposed that non-
temperature-related mechanisms also affect 
subsequent activity including elevation of 
baseline oxygen consumption, increased 
post-activation potentiation as well as a 
number of psychological effects like mental 
preparedness, focus and motivation. 

While implementing a warm-up is 
considered by most to be essential for 
optimum performance, there is little 
scientific evidence supporting its 

effectiveness in many situations. These 
inconsistencies and the lack of evidence-
based guidelines have led to the 
development of warm-up protocols based on 
trial and error or duplication from a prior 
instructional experience by athletes and 
coaches. A meta-analysis of the data from 
historical trials provides limited 
conclusiveness, due to the variability among 
trials (e.g. passive vs. active, static vs. 
dynamic), lack of statistical data and poorly 
controlled studies using a small sample size 
of participants as well as a lack statistical 
analysis. More recently, research related to 
warm-ups has demonstrated improvements 
in the investigation protocols, strictness in 
quantifiable measures, and has contained 
better categorical emphasis.    

One of the predominant debates regarding 
warm-ups is the effect the actions have on 
injury prevention. Common sense would 
suggest that if the tissue is more pliable, the 
nervous system is more responsive, the 
blood flow dynamics are heightened, and a 
person is likely more focused on the task 
then risk associated with tension based 
activity should be reduced. According to the 
Journal of Sports Medicine (2008) injuries 
to skeletal muscle represent >30% of the 
injuries seen in sports medicine clinics. 
Based on the published review of research 
findings related to the relationship of warm-
up and injury prevention, when conflicting 
definitions were categorized and research on 
muscular injury and physical adaptations to 
muscular injury and training were examined, 
warm-ups demonstrate a positive outcome at 
deterring injuries.  The article suggests that a 
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warm-up and stretching protocol should be 
implemented within 15 minutes prior to 
physical activity for these effects to occur.  

While few knowledgeable professionals 
would argue that an active warm-up 
improves performance and reduces risk of 
injury, there exists substantial evidence that 
static stretching incorporated in the warm-up 
may inhibit performance in strength and 
power. This seems more common when 
performed prior to exercise or competition 
using lower body, closed chain efforts. 
While this seems to be true, most of the 
research trials supporting reductions in force 
and velocity with stretching “utilized 
routines that are dissimilar to those practiced 
by athletes.” In an article published in the 
Journal of Science Medicine and Sport 
(2008) investigators evaluated whether the 
decline in performance that is normally 
associated with static stretching pervades 
when the static stretching is conducted prior 
to a sport specific warm-up. Researchers 
implemented two warm-up designs on two 
different days and tested the athletes on 
measures of anaerobic burst power (vertical 
jump and 20 meter sprints).  

Day 1  Warm-up 1: General warm-up and 
15 min of static stretching - TEST 

Warm-up 2: Skill specific warm-up - 
TEST 

Day 2  Warm-up 1: General warm-up and 
15 min dynamic warm-up – TEST 

Warm-up 2: Skill specific warm-up - 
TEST 

The athletes performed a countermovement 
vertical jump and 20m sprint after the first 
warm-up intervention (static or dynamic) 
and again after the second skill specific 
warm-up on each day. The measures 
following the static stretching condition 
resulted in significantly worse performance 
than the dynamic warm-up in vertical jump 
height and 20m sprint time. Interestingly, no 
significant differences were found in the 
vertical jump or sprint performances when 
the skill-based warm-up was preceded by 
static stretching or a dynamic warm-up 
routine. Researchers concluded that the 
practice of a subsequent high-intensity skill 
based warm-up restored the performance 
affected by the static stretch component of 
the warm-up likely due to neural 
adjustments. Practically, if static stretching 
is justified as part of the warm-up period, it 
is recommended that a period of higher-
intensity, sport-specific activities are 
included prior to the athletic event or 
subsequent training. 

Active warm-ups have demonstrated 
improvements in performance in burst 
activities (phosphagen energy system) like 
sprints above passive or no warm-up. 
Likewise, active warm-ups have 
demonstrated improvements in the 
performance of activities lasting > 5 minutes 
and intermediate performances driven by the 
glycolytic pathway (those that are performed 
for durations >10 seconds but less than 5 
minutes) likely due to an elevated baseline 
oxygen consumption (VO2). When the 
warm-ups cause the body to raise oxygen 
consumption prior to higher intensity efforts, 
the aerobic cells aid in managing hydrogen 
produced from anaerobic metabolism. This 
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suggests that active warm-ups should be 
used prior to any events predominated by 
anaerobic metabolism (higher intensity) 
including weightlifting and sprinting as the 
benefits include faster recovery between 
sets.    

The intensity of the warm-up is of particular 
relevance. While active warm-up activities 
have been reported to improve endurance 
performance, too high an intensity may be 
detrimental due to significant increases in 
thermoregulatory strain. Anaerobic actions 
are also affected by too high a warm-up 

intensity but the mechanism is due to 
recovery demands from metabolism rather 
than temperature. Following the active 
warm-up, the addition of a brief, sport or 
task-specific burst of activity has been 
reported to provide further ergogenic 
benefits for some tasks via neural means. 
Professionals can use a variety of warm-up 
techniques by manipulating intensity, 
duration, and recovery for improvements in 
physiological and performance outcomes but 
must pay attention to the physiological 
aspects that support the benefits 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




