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RX Suspension Training, which leverages gravity and the 
exerciser’s body weight to enable the performance of 
hundreds of exercises, is undoubtedly a favorite among 
health and fitness professionals. Over the past decade or 

so, the TRX Suspension Trainer has become a mainstay in gyms 
and training studios around the world. The company’s website 
(www.trxtraining.com) reports numerous benefits, including 
the ability to get a fast, effective total-body workout, improve 
mobility and flexibility, build lean muscle and develop core 
stability and functional strength.
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Seeing a lack of research investigating the physiological 
responses to Suspension Training, ACE enlisted the help 
of Lance C. Dalleck, Ph.D., and his team of researchers 
in the Recreation, Exercise and Sport Science Department 
at Western State Colorado University. According to the 
researcher team, understanding the acute cardiovascular 
and metabolic responses to TRX Suspension Training is 
essential for designing safe and effective programs on this 
highly versatile piece of equipment. In addition, a better 
understanding of the health benefits obtained through 
consistent, long-term participation would be helpful for 
researchers, trainers and participants alike. 

The purpose of this study was twofold. First, the 
researchers set out to quantify the acute cardiovascular 
and metabolic responses to a single session of TRX 
Suspension Training. Second, they wanted to determine 
the effectiveness of an eight-week TRX Suspension 
Training program at improving cardiorespiratory, muscular, 
neuromotor and flexibility fitness, as well as in positively 
modifying cardiometabolic risk factors. 

The Study
The research team recruited 16 healthy men and women 

(21 to 71 years of age) to participate in the study (Table 1). 
All participants were considered low-to-moderate risk and 
were physically active. 

Part 1: Testing Session to Quantify the Acute 
Cardiovascular and Metabolic Responses to  
TRX Suspension Training

To quantify the acute cardiovascular and metabolic 
responses to a single Suspension Training session, 
participants wore a portable calorimetric measurement 
system and a heart-rate monitor.

For this element of the research, participants performed a 
60-minute class, which began with a five-minute warm-up 
consisting of dynamic stretching and ended with a five-
minute cool-down consisting of upper- and lower-extremity 
static stretching. 

Part 2: Training Program to Determine the Chronic 
Responses to TRX Suspension Training

Before and after this eight-week program, participants 
completed a graded exercise test on a treadmill to 
determine maximal heart rate (HRmax) and maximal oxygen 
uptake (V

•
O2max). Various other measures were recorded 

at baseline and post-program, including resting blood 
pressure, body composition, fasting blood lipids and blood 
glucose, and waist circumference, to determine if the TRX 
Suspension Training program was effective at positively 
modifying cardiometabolic risk factors. 

In addition to these cardiometabolic values, the 
research team wanted to be able to evaluate the muscular, 
neuromotor and flexibility fitness of the participants before 
and after the program. To measure muscular strength, they 
had the participants complete one-repetition maximum 
(1-RM) testing on the bench press and leg press exercises. 
Flexibility was assessed using a modified sit-and-reach test, 
while muscular endurance was evaluated using push-up and 
curl-up tests. Balance was assessed using the single-leg 
stance with the eyes closed. 

The program itself consisted of three 60-minute sessions 
per week, for a total of 24 sessions. Only the data from 
those participants who completed 18 or more sessions (75 
percent of the classes) were included in the final analysis.

The individual TRX classes varied considerably over the 
course of the study, but generally consisted of traditional 
and functional resistance-training exercises performed 
on the TRX Suspension Training system. For example, a 

TABLE 1

PHYSICAL AND PHYSIOLOGICAL CHARACTERISTICS OF PARTICIPANTS 

Parameter Women 
(N=14) 

Men 
(N=2) 

Combined (N=16) 

Age (years) 42.5 ± 12.7 23.5 ± 0.7 40.1 ± 13.5 

Height (cm) 163.9 ± 7.5 175.0 ± 8.5 165.3 ± 8.2 

Weight (kg) 61.4 ± 9.5 85.3 ± 1.2 64.2 ± 11.9 

Body fat (%) 23.5 ± 5.0 19.0 ± 3.7 23.0 ± 5.0 

Resting heart rate (beats/min) 67.5 ± 10.8 68.0 ± 17.0 67.7 ± 10.9 

Maximal heart rate (beats/min) 176.5 ± 12.3 180.0 ± 9.9 176.9 ± 11.8 

Maximal oxygen uptake (mL/kg/min) 40.4 ± 6.7* 47.0 ± 12.1 41.2 ± 7.3 
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The Results
Acute Responses

The acute responses to the 60-minute session are 
presented in Table 2, while Figure 1 illustrates the exercise 
intensity for a representative participant.

As you can see, the majority of class time featured 
vigorous-intensity exercise and the participants burned an 
average of nearly 400 calories during the session, which is 
at the upper reaches of the 150 to 400 calories that define 

particular class might include some combination of the 
following exercises: lunges, push-ups, pull-ups, chest 
presses, rows, squats, side arm planks with rotation, and 
curls. For each session, eight stations were used and 
participants rotated stations every 60 or 90 seconds, 
depending on the class design. Participants would 
then rotate off the TRX stations to perform a couple of 
cardiorespiratory exercise stations, such as agility ladder 
drills or kettlebell swings. After a water break, the class 
returned to the TRX Suspension Training stations to begin a 
new series of exercises.

TABLE 2. 

ACUTE CARDIOVASCULAR AND METABOLIC RESPONSES  
TO TRX SUSPENSION TRAINING

Parameter Women 
(N=14) 

Men 
(N=2) 

Combined 
(N=16) 

HR (beats/min) 130.7 ± 11.4 136 ± 2.83 131.3 ± 10.8 

%HRR 59.6 ± 10.4 61.7 ± 12.3 59.9 ± 10.2 

%V
•
O2R 45.5 ± 8.7 43.5 ± 10.3 45.9 ± 8.6 

METs 5.64 ± 0.66 7.04 ± 2.23 5.81 ± 0.97 

Kcal/min 6.1 ± 0.89* 10.5 ± 3.2 6.63 ± 1.9 

Kcal/class 365.1 ± 53.3* 629.0 ± 190.9 398.1 ± 114.1 

FIGURE 1 
Exercise intensity in terms of heart-rate reserve (HRR) for a representative participant throughout 
the duration of the TRX Suspension Training class.
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the energy expenditure goal set forth by the American 
College of Sports Medicine (ACSM, 2014). The metabolic 
equivalent (MET) value for the class was 5.81, which 
is again at the upper end of the 3 to 6 MET range that 
defines moderate-intensity exercise (ACSM, 2014).

Chronic Responses
The chronic cardiovascular and metabolic responses 

to the eight-week TRX Suspension Training program are 
presented in Table 3.

There were significant decreases in the following areas:
• Waist circumference
• Body-fat percentage
• Resting systolic blood pressure
• Resting diastolic blood pressure
Combined, these improvements indicate a positive effect 

on body composition and 
cardiovascular health.

There were also significant 
increases in the 1-RM 
leg press, 1-RM bench 
press and the curl-up and 
push-up tests, indicating a 
positive effect on muscular 
strength and endurance. 
“This is perhaps what 
struck me most,” says Dr. 
Dalleck. “These changes in 
muscular fitness, if they are 
maintained long-term, have 
been linked to the prevention 
of cardiovascular disease, 
diabetes and mortality.”

The reduction in resting blood pressure also stood out, as this 
was evident in even those participants who were normotensive 
(i.e., those who had a normal blood pressure prior to the start 
of the study). Those who were prehypertensive (none of the 
participants had hypertension) saw more of a benefit than those 
with normal blood pressures, in some cases a 10 to 12 point 
drop. “These are more dramatic results than are typically seen 
with traditional aerobic exercise,” Dr. Dalleck points out.

There is one more aspect of the results worth 
highlighting. There was not a substantial improvement seen 
in the participants’ V

•
O2max, a commonly used measure 

of cardiovascular health, though this may be due to the 
fact that the participants in this study were pretty fit at 
baseline. Your less-fit clients or participants would likely 
see a more dramatic improvement in V

•
O2max than was 

experienced by these study subjects.

The Bottom Line
TRX Suspension Training is a good alternative to 

traditional exercise modalities. It elicits metabolic responses 
that meet guidelines for improving and maintaining 
cardiorespiratory fitness, improves muscular fitness and 
positively impacts cardiovascular disease risk factors.

Dr. Dalleck points out that TRX Suspension Training 
was holistically beneficial, as demonstrated by the 
improvements seen in cardiovascular and muscular fitness 
over only eight weeks. Combine that with the likely benefits 
to a person’s flexibility and balance over the long-term 
and you see that this type of training program can have a 
tremendous impact on an individual’s overall health. 

Finally, to provide more clinical application of their results, 
the research team performed magnitude-based inferences (that 

is, the real-world relevance 
of the data). They found that 
TRX Suspension Training 
is 89.2 percent clinically 
beneficial in improving 
“hard 30-year cardiovascular 
disease risk” (these are 
mortality events) and 86 
percent clinically beneficial 
in improving “full 30-year 
cardiovascular disease risk” 
(this includes myocardial 
infarction and other less 
severe events). While the 
statistics involved with 
generating these numbers is 
rather complex, the take-away 

point here is that long-term adherence to TRX Suspension 
Training is likely to decrease the likelihood of your client or 
participant suffering a cardiovascular event. 

Combine that with the many other benefits demonstrated 
through this research and you’ll have plenty of reasons 
to encourage your clients or participants to add TRX 
Suspension Training to their workout routines.

Reference
American College of Sports Medicine (2014). ACSM’s Guidelines for 
Exercise Testing and Prescription (9th ed.). Philadelphia: Wolters Kluwer/
Lippincott Williams & Wilkins.
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TABLE 3

BASELINE (MEAN ± SD) AND MEAN CHANGE (95% CI) AT 8 WEEKS IN ALL PRIMARY OUTCOMES 
AFTER THE TRX SUSPENSION TRAINING PROGRAM

Variable Baseline mean ± SD Change at 8-wk mean  
(95% CI) 

p-value difference to 
baseline 

Weight (kg) 64.6 ± 12.2 .07 (–0.83 to 0.69) 0.839 

Waist circumference (cm) 71.2 ± 5.9 –1.48 (0.27 to 2.68) 0.021 

SBP (mmHg) 121.1 ± 9.4 –8.43 (2.32 to 14.5) 0.011 

DBP (mmHg) 79.1 ± 5.1 –9.00 (6.34 to 11.66) 0.000 

RHR (bpm) 65.1 ± 9.8 –1.29 (–3.29 to 5.86) 0.554 

Body fat (%) 22.8 ± 5.1 –1.56 (0.95 to 2.18) 0.000 

TC (mg/dL) 194.9 ± 23.9 –9.73 (–2.46 to 21.93) 0.109 

HDL (mg/dL) 76.4 ± 19.5 –5.71 (0.98 to 10.45) 0.022 

LDL (mg/dL) 99.4 ± 24.4 –1.58 (–10.56 to 13.72) 0.779 

TRIG (mg/dL) 79.4 ± 20.9 15.00 (–35.50 to 5.50) 0.137 

GLU (mg/dL) 83.9 ± 7.5 0.00 (–3.92 to 3.92) 1.00 

Flexibility (cm) 52.0 ± 6.8 1.34 (–2.96 to 0.29) 0.099 

Balance: eyes closed (sec) 27.9 ± 24 7.90 (–19.64 to 3.84) 0.170 

V
•
 O2max (mL/kg/min) 41.3 ± 7.7 0.19 (–1.42 to 1.05) 0.750 

1-RM Leg Press (lb) 440.2 ± 148.7 90.64 (–129.99 to –51.30) 0.000 

1-RM Bench Press (lb) 90 ± 54.6 4.23 (–8.10 to –36) 0.035 

Curl-ups (repetitions) 33.9 ± 16.7 16.00 (–28.69 to –3.31) 0.017 

Push-ups (repetitions) 24.6 ± 8.4 3.08 (–5.16 to –1.01) 0.007 

Full 30yr CVD risk (%) 10.6 ± 7.9 –0.658 (–0.35 to 2.5) 0.127 

Hard 30yr CVD risk (%) 5.3 ± 4.4 –0.41 (–0.14 to 1.6) 0.094 

*Note: confidence interval (CI), systolic blood pressure (SBP), diastolic blood pressure (DBP), resting heart rate (RHR), total choles-
terol (TC), high density lipoprotein (HDL), low density lipoprotein (LDL), triglycerides (TRIG), blood glucose (GLU), maximal oxygen 
uptake (V

•
 O2max), one-repetition maximum (1-RM), cardiovascular disease (CVD).
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