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. .when we try to fit cardio, 
endurance and/or strength 

in the same session, we run 
the risk o f  overtraining. ”

ARE TREND 
HIT PROGRAMS 

TO BLAME?
BY AMY ASHMORE, PhD

High-intensity exercises along with programs that promote cardio, endurance and 
strength within the same session are popular among fitness enthusiasts and recreational 
exercisers. Because these sessions are designed with multiple goals in mind, they are a 
form of concurrent training.

Traditional concurrent sessions are typically designed with cardio and strength 
training done separately in succession, one after the other—30 minutes on the treadmill 
at a moderate to moderately high pace followed by a 20-minute strength training session 
for the upper body, for example. The key is to notice that with traditional concurrent 
training, although cardio and strength are done within the same session, each mode of 
exercise has a designated time devoted to it. These types of personal training sessions and 
group exercise classes have long been a staple of the fitness industry. They have proven to 
be effective with one exception; when strength exercises follow cardio and use the same

2 6 A M E R I C A N  FITNESS MARCH/APRIL 20 1 5



muscle group(s), there is a strength decrement seen during 
the strength portion of that session when compared to a 
strength session alone.1

On the other end of the concurrent training spectrum is 
combined high-intensity training (HIT). HIT is defined as 
anything above 85% maximum heart rate that is sustained 
for 60 seconds to four minutes. Combined HIT typically 
includes high repetitions of multiple single sets of different 
exercises. In general, it is the use of repeated movement 
patterns within a session. An example of combined HIT is 
a single set of 100 repetitions of one exercise followed by 
another single set of 100 of a different exercise, and so on. 
This type of session can last for up to an hour. The intent 
of combined HIT is that the high volume and total-body 
exercise that typically comprise the sessions will improve 
your cardio, muscle endurance and (to a small degree) 
muscle strength simultaneously.

Trend HIT programs such as CrossFit, Insanity® and 
P90X® can be considered concurrent training because 
they do not specialize in one mode of exercise during 
a session or focus on one goal,2 but are different from 
traditional concurrent training described above. These 
HIT programs tend to be much higher in intensity, not 
mode specific within a defined time frame or sequence, 
and quicker paced.

The intensity and volume aside, questions remain 
about combined HIT programs. The most important 
one for fitness professionals to ask is if HIT methods of 
exercise are safe. The second question to think about is if 
multiple goals can be trained effectively at the same time. 
In other words, are we better off devoting a session to 
muscle endurance and/or strength and a session to cardio, 
versus combining them?

RHABDOMYOLYSIS AND HIT
One of the most important factors to consider is that 

when we try to fit cardio, endurance and/or strength in the 
same session, we run the risk of overtraining. Although 
we tend to think of overtraining as excessive exercising 
over a long period of time, acute or one bout of HIT can 
cause overtraining, which can lead to rhabdomyolysis. 
Rhabdomyolysis is a very serious condition. It is 
characterized by the breakdown of muscle tissue that 
causes the release of muscle fiber contents into the blood. 
The products that are released from the muscles can be 
harmful to the kidneys and may lead to kidney damage.3

While there are several predominant forms of 
rhabdomyolysis, nontraumatic exertional rhabdomyolysis 
is what we are most concerned with in the fitness industry. 
It happens when detrained or untrained individuals

overexert themselves. However, it’s critical to note that 
under extreme exercise conditions rhabdomyolysis can 
develop in trained persons4—HIT, high repetitions and 
extreme “killer” workouts are a factor in the development 
of this syndrome.

High-volume training leading to rhabdomyolysis was 
shown in a case study in which an exercise physiology 
professor used himself as subject.5 The study was simple: 
The subject detrained and then did one HIT session 
consisting of 48 alternating sets (60-second duration) of 
push-up and pull-up variations. The subject performed 
the maximum number of repetitions possible of push
ups or pull-ups in each set. He performed -400 push-ups 
and -200 pull-ups in 48 minutes. Two days later he was 
admitted to the hospital with rhabdomyolysis. What this 
speaks to is the serious risk of rhabdomyolysis from HIT 
in detrained persons and novice exercisers.

HIGH-INTENSITY 
PROGRAMMING TO REDUCE 
RHABDOMYOLYSIS RISKS

We don’t want to caution against high-intensity exercise 
in general as it is an essential part of effective exercise 
programming. The key is to design high-intensity sessions 
and programs using sound methods that include rest 
and the strategic use of traditional “sets and repetitions” 
paradigms. To start, we can contrast traditional high- 
intensity strength training with a trend HIT session. Let’s 
look at the following two examples:

1. Five sets of five back squats with a heavy external 
load at 85% 1RM (one repetition maximum).

2. One set of 100 back squats as quickly as possible 
with a light load or body weight only.

The training paradigm in example No. 2 would 
carry a rhabdomyolysis risk due to the number of back 
squats in succession without rest. The design in example 
No. 1 would not carry a high overtraining risk. 
Although the load is much greater in example No. 1, 
there are several program design reasons it doesn’t 
carry the overtraining risk.

• Not repeating the same motion 100 times.
• There is a rest period between sets.
• The focus is on muscle strength, increasing intensity 

with a high external load.
It is important to not confuse volume (the number 

of reps) with intensity (the external load lifted or cardio 
output). Combined HIT programs have blurred the two. 
However, volume and intensity are distinctly different 
programming variables that elicit different physiological 
mechanisms and cause different adaptations in the
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muscle. Volume is associated with gains in muscle endurance while 
85% 1RM, for instance, will stimulate muscle hypertrophy and 
strength gains.

The final question is whether or not we can actually train 
for more than one goal at the same time successfully, or if the 
mechanisms by which we gain muscle endurance and strength 
are competing. Recent evidence has shown us that when muscle 
strength and endurance training are worked together in the same 
session they might cancel each other out. The mechanisms that 
elicit strength gains are different from endurance and they don’t 
work well simultaneously.6

KILLER WORKOUTS AND  
LONG-TERM ADHERENCE

Beyond competing mechanisms and rhabdomyolysis, the bigger 
issue is adherence to a fitness program over the lifespan per the 
intensity of exercise and lifestyle. It’s probably not reasonable to 
expect people to maintain a fitness program defined as “killer,”

especially if by design it is well-known to lead to acute illness and/ 
or injury. When we look at the factors associated with long-term 
adherence to an exercise program, the No. 1 factor that influences 
exercise adherence is self-efficacy, or faith in one’s own abilities.7 
With killer workouts, weaknesses and poor fitness are highlighted. 
This is contradictory to everything we know about adherence. 
Additionally, the perceived enjoyment of exercise influences 
significantly whether or not a person participates and continues to 
do so over the lifespan. Unfortunately, killer workouts that promote 
overtraining and injury are generally not enjoyable7 and therefore 
probably not sustainable.

RHABDOMYOLYSIS A N D LEGAL RISKS
The final concern for fitness professionals is legal liability. To 

date several lawsuits have been filed where persons were injured 
due to overtraining prescribed and executed by a trainer. In each of 
those cases the trainer was found not responsible.8 The reason was 
that the legal system interpreted the law to protect trainers simply
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“When we look at the factors 
associated with long-term 

adherence to an exercise program, 
the No. 1 factor that influences 

exercise adherence is self-efficacy, 
or faith in one’s own abilities. ”

because participants assumed the risk of responsibility with 
participation and signed a waiver of release. But trainers cannot 
rely on waivers alone to protect them indefinitely, as it remains to 
be seen if the opposite will prevail with increased awareness of the 
risks of HIT and the publicly assumed responsibility of trainers.

Fitness professionals need to be aware of the relationship 
between HIT and rhabdomyolysis, its origins, and program 
design methods to prevent it. Both long-term adherence and 
well-being for the exercising general public and legal liability for 
the trainer are at stake. AF

AMY ASHMORE,  P h D , holds a doctorate in kinesiology from  the 
University o f Texas at Austin. She has been published in strength training, 
biomechanics, flexibility and general exercise science. Dr. Ashmore is an 
avid fitness enthusiast and associate professor in sports sciences with the 
American Public University System.
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1. Which is NOT true about 
concurrent training?
A. They are sessions designed with 

multiple goals in mind.
B. They promote cardio, endurance and 

strength in one session.
C. They are sessions designed with a 

single goal in mind.
D. They are often high-intensity sessions.

2. Which is NOT true about traditional 
concurrent training sessions?
A. They have a specific time period to 

each mode of training.
B. They do not devote a specific time 

period to each mode of training.
C. They are a staple of personal training 

programs and group exercise.
D. Thirty minutes on a treadmill followed 

by 20 minutes of upper body strength 
work is an example.

3. Which is TRUE about limitations of 
traditional concurrent training?
A. When we do strength before cardio 

the strength session is compromised.
B. When we do cardio before strength train

ing the cardio session is compromised.
C. When we do strength and cardio together 

in a single session both are compromised.
D. When we do cardio before strength 

the strength session is compromised.

4. Which statement is TRUE about high- 
intensity training (HIT)?
A. It's exercise sustained at >85% max 

heart rate for 60 sec to four min.
B. It's exercise sustained at >75% max 

heart rate for 60 sec to four min.
C. It's exercise sustained at >65% max 

heart rate for 60 sec to four min.
D. It's exercise that is difficult to complete 

regardless of intensity and time.

5. Regarding to the concept of combined 
HIT, which statement is NOT true?
A. They are high volume.
B. They are high intensity.
C. They typically use very low weight/ 

load or body weight only.

D. They specialize in one mode and 
focus on one goal.

6. Rhabdomyolysis is characterized by:
A. the breakdown of kidney tissues causing 

the release of contents into the blood.
B. the breakdown of muscle tissue 

causing the release of muscle fiber 
contents into the blood.

C. overtraining for a long period of time only.
D. effects to the muscles and blood only— 

no other organs are affected.

7. Which training paradigm
would carry a rhabdomyolysis risk?
A. Moderately high jogging on the 

treadmill for 20 min.
B. One set of 100 back squats done as 

quickly as possible.
C. HIT on the treadmill—one min sprinting 

followed by one min rests for 20 min.
D. Four sets of 85% 1RM leg presses with 

one min rests between sets.

8. Which of the following
are at risk for rhabdomyolysis?
A. Detrained persons.
B. Trained persons under extreme 

exercise conditions.
C. Novice exercisers.
D. All of the above.

9. Which session design features would
NOT decrease the risk of rhabdomyolysis?
A. Limit repetitive motions.
B. Use of rest period between sets 

and exercises.
C. Use of external loads to increase 

intensity versus use of high volume.
D. Use of high-volume sets, 100 repetitions.

10. Which is NOT true about the differ
ences between volume and intensity?
A. Volume is the number of repetitions.
B. Intensity is the weight or external load 

used, or the cardiac output.
C. They can be treated as the same be

cause either will yield the same result.
D. They cause different physiological 

adaptations in muscle.

11. Which training paradigm will most likely 
stimulate hypertrophy and strength gains?
A. 85% 1 RM weight lifting sets.
B. Sets of 100.
C. Combined HIT session of several 

exercises, with high-volume sets.
D. 55% 1 RM weight lifting sets.

12. Which is the No. 1 determinant 
of exercise adherence?
A. Intensity of each session.
B. Volume of each session.
C. Self-efficacy of the client.
D. Client's perceived level of fitness.

13. Which strategy would NOT be a 
way to keep a person from dropping 
out of a fitness program?
A. Develop methods to increase enjoy

ment of each session.
B. Use only "killer" workouts as they are 

the most effective.
C. Develop sessions that increase 

self-efficacy.
D. Use appropriate intensities to ensure 

safety, success and progress.

14. Which is NOT true about the trainer's legal 
liability if a client develops rhabdomyolysis?
A. Several lawsuits have been filed 

against trainers who have overtrained 
clients and rhabdomyolysis occurred.

B. Trainers were found not responsible 
because the client had signed a waiver.

C. Waivers of participation will always 
protect trainers so overtraining should 
not be a concern.

D. As public awareness of increases, train
ers might become responsible for injury 
to clients regardless of signed waivers.

15. To prevent rhabdomyolysis, which 
strategy is the best example?
A. Use the same volume and intensity 

with all clients.
B. Use high-volume workouts with mini

mal external loads to minimize stress.
C. Use sets of 100 of different exercises 

to maximize overload.
D. Use adequate rest periods between 

high load strength training sets.
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