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Trampoline versus resistance training in young adults – Effects on knee muscles 

strength and balance 

 

Abstract 

Purpose: Trampoline parks are becoming popular in many countries, providing 

recreational facilities for children and adults. This study investigated the effects of 

trampoline training on knee muscles strength and balance in young adults. Methods: 

Twenty-six participants (14 males, 12 females) were randomized into trampoline 

training (TT) and resistance training (RT) groups to undergo a 6-week supervised 

intervention program (2 × 30 min per week). TT group performed basic trampoline 

exercises while the RT group performed resistance training targeting lower 

extremities muscles. Peak knee extension and flexion torque, postural sway 

characteristics, and Y balance test (YBT) performance were evaluated before and 

after the intervention. A mixed model analysis of variance (group × time) was 

applied. Results: After training there were significant improvements in knee 

extension torque (mean differencepost-pre [95% CI], TT: 0.27 [0.00, 2.54] N∙m/kg, RT: 

0.31 [0.09,0.54] N∙m/kg, p = .001), knee flexion torque (TT: 0.25 [0.17,0.33] N∙m/kg, 

RT: 0.21 [0.08,0.34] N∙m/kg, p < .001), and dynamic balance (YBT composite 

scores, mean differencepost-pre [95% CI], TT: 4.9 [-0.3, 10.2]%, RT: 5.2 [2.4,8.0]%, p 

= .001). No difference between groups was found. Conclusion: Trampoline training 

can be as effective as resistance training for improving knee muscles strength and 

dynamic balance in young men and women. 
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Introduction 

Trampoline parks or “jump centers” have become increasingly popular in many 

countries, providing facilities for children and adults to enjoy recreational 

trampolining. The key features of most trampoline parks include inter-connected 

trampolines with padded walls or nets to prevent jumpers from falling off the 

trampolines onto hard surfaces. Despite these precautions, injuries and accidents 

occurred at trampoline parks are of concern and have prompted calls for better safety 

regulations (Cheung et al., 2016; Potera, 2016; Roffe, Pearson, Sharr, & Ardagh, 

2018). On the positive side, there is growing evidence on the beneficial effects of 

trampoline-related exercises (Aragao, Karamanidis, Vaz, & Arampatzis, 2011; 

Giagazoglou, Sidiropoulou, Mitsiou, Arabatzi, & Kellis, 2015; Hochsmann, 

Rossmeissl, Baumann, Infanger, & Schmidt-Trucksass, 2018). One recent study 

showed that mini-trampoline exercises are able to elicit exercise intensities that are in 

conformity with current guidelines, with room for self-adjusting exercise intensity to 

cater for individual difference in fitness level (Hochsmann et al., 2018). In primary 

school children, participating in trampoline park activities resulted in higher heart rate 

and energy expenditure than traditional sports clubs of soccer and netball (Budzynski-

Seymoure et al., 2019). Trampoline-based training has been shown to successfully 

improve the functional outcomes of children with developmental coordination 

disorder (Giagazoglou et al., 2015), improve balance ability in stroke patients (Hahn, 

Shin, & Lee, 2015) and the elderly (Aragao et al., 2011), improve neck muscles 

strength in fighter pilots (Sovelius et al., 2006), and reduce body fat percentage and 
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improve anaerobic fitness in high school students (Aalizadeh, Mohammadzadeh, 

Khazani, & Dadras, 2016).  

Performing acrobatic skills on a traditional trampoline involved high reaction 

forces from the trampoline bed, requiring large joint torques generated by the lower 

extremities (Blajer & Czaplicki, 2001). Thus, trampoline-based interventions can be 

expected to increase leg strength as reflected by improvement in long jump 

(Aalizadeh et al., 2016; Karakollukcu, Aslan, Paoli, Bianco, & Sahin, 2015; 

Lourenco, Esteves, Corredeira, & Seabra, 2015) and vertical jump performances 

(Aalizadeh et al., 2016; Giagazoglou et al., 2013; Karakollukcu et al., 2015). Balance 

training on mini-trampolines has also been shown to strengthen knee extensor and 

flexor muscles alongside improving static balance performance (Heitkamp, 

Horstmann, Mayer, Weller, & Dickhuth, 2001). These findings highlight the potential 

of using trampoline training as an effective activity for improving musculoskeletal 

health, since recreational trampolining can a fun, enjoyable, and attractive activity for 

many (Budzynski-Seymoure et al., 2019). 

Previous studies on trampoline-based training used mini-trampolines (Aragao 

et al., 2011; Hahn et al., 2015; Heitkamp et al., 2001) or trampolines in school 

settings (Aalizadeh et al., 2016; Giagazoglou et al., 2015). To the authors’ best 

knowledge, no longitudinal training studies were conducted in trampoline parks 

where the stiffness and dimensions of the trampoline beds are likely different from 

those of standard and mini-trampolines. In addition, most earlier works targeted 

children (Giagazoglou et al., 2015; Wen et al., 2018), patients (Hahn et al., 2015), or 
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elderly (Aragao et al., 2011) and hence the results may not be applicable to the 

general population. Thus, conducting a training study in an actual trampoline park 

targeting young adults would offer greater ecological validity for individuals who opt 

to improve fitness and health via recreational trampolining. 

The purpose of this study was to investigate the effects of a 6-week 

trampoline training program, conducted in a recreational trampoline park, on knee 

muscles strength and balance performance in young adults. The first hypothesis was 

that trampoline training would be as effective as resistance training in enhancing knee 

extension and flexion strength, similar to earlier findings using mini-trampoline 

training (Heitkamp et al., 2001). Considering the challenge in controlling one’s center 

of mass on a compliant surface during trampoline jumping, the second hypothesis of 

this study was that trampoline training would improve balance performance to a 

greater extent than resistance training. 

Methods  

Participants 

This study was approved by xxx (blinded for review) University Institutional Review 

Board (IRB Number xxx). In the beginning of the study, 28 (14 males, 14 females) 

healthy volunteers with no related background in trampoline or resistance training 

provided written informed consent to participate. They were randomized into two 

groups: trampoline training (TT) and resistance training (RT). Over the course of the 

6-week intervention, two female participants (one from each group) dropped out due 
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to reasons unrelated to the study. The characteristics of the remaining 26 participants 

are compared in Table 1. 

*** Table 1 goes about here *** 

 

Procedures 

A pre-intervention assessment was conducted prior to the start of the training 

program, which was followed by a post intervention assessment shortly after the end 

of the 6-week program. The assessments, conducted on separate days from the 

intervention program to prevent fatigue, consisted of the following: 

Knee muscles strength test. Peak knee extension and flexion torque at 60º/s 

were measured using an isokinetic dynamometer (Humac Norm, CSMi Solutions, 

Stoughton, MA). Only the dominant leg, identified via a ball kick test (Coren, Porac, 

& Duncan, 1981), was tested. After a familiarization process of 10 sub-maximal 

concentric knee extension and flexion movements followed by one minute of rest, 

participants were asked to perform five consecutive maximal effort of concentric 

knee extensions and flexions. They were instructed to work as hard as possible in 

both directions of the movement. The dynamometer software recorded the entire 

torque-time history throughout the five repetitions. Peak extension torque, reflecting 

the maximal strength of the quadriceps muscles, was identified as the highest torque 

value out of five repetitions in the extension direction. Likewise, peak flexion torque 

which indicated the strength of the hamstrings muscles was taken as the highest 

torque value out of five repetitions in the flexion direction. All torque values were 



9 
 
 

normalized to participant’s body mass. To assess the strength balance between the 

agonist and antagonist, a conventional hamstring to quadriceps (H:Q) ratio was 

calculated as the peak flexion torque divided by peak extension torque (Coren et al., 

1981; Kong & Burns, 2010).  

Static balance test. Participants were asked to stand barefooted on one leg for 

30 seconds with their eyes open. The arms were placed on the hips while the free leg 

was positioned next to the standing leg, with the knee flexed at 90° posteriorly 

(Flamingo Stand). Both legs were tested for three trials, with the orders randomized. 

Center of pressure (COP) trajectories during the balance tasks were sampled at 50 Hz 

using a force platform (model 9287BA, Kistler Instruments AG, Winterthur, 

Switzerland) and analyzed using customized MATLAB codes. First, traditional 

postural sway variables including 95% ellipse area and root mean squared (RMS) 

distances in the mediolateral (x) and anteroposterior (y) directions were calculated. 

Next, a nonlinear measure of Approximate Entropy (ApEn) was computed to quantify 

the degree of repeatability of a short sequence of data points within a time series 

(Pincus, 1991). A time series data having more repetitive patterns would have a lower 

ApEn, while less predictable time series data correspond to higher values. When 

applied to static balance, an increase in ApEn can be interpreted as adaptive and 

desirable as greater variability of the COP signals reflects that postural balance 

system has become more complex and integrated, involving larger numbers of 

interacting components (Kee, Chatzisarantis, Kong, Chow, & Chen, 2012). All 

participants completed the required 30 seconds of one-leg stand without losing 
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balance. For each postural sway variable (ellipse area, RMS x, RMS y, ApEn x, ApEn 

y) the average value of six trials (three left, three right) was used for analysis.  

Dynamic balance test. Dynamic balance was evaluated using the Y balance test 

(YBT) kitTM (Functional Movement Systems, Inc, Chatham, VA) since the test 

procedures were simple to administer and that comparative data of young adults are 

available (Hudson, Garrison, & Pollard, 2016). Participants were asked to stand on 

the platform on one leg with toes behind the indicated line and then to push the reach 

indicator using their free leg in three direction of the “Y”: anterior, posteromedial, 

and posterolateral. Details of the test procedures are described elsewhere (Lee, Kim, 

Ha, & Oh, 2014; Plisky, Rauh, Kaminski, & Underwood, 2006). Both legs were 

tested with the reach distances normalized to the limb length of the tested leg, 

measured from anterior superior iliac spine to medial malleolus. A composite score 

was also calculated as the average of the three normalized reach distances in different 

directions as an overall indication of dynamic balance performance (Hudson et al., 

2016). The average reach distances and composite scores between two legs were used 

for analysis. 

Intervention Program 

All participants underwent an intervention program for six weeks, with two sessions 

per week separated by at least 48 hours between sessions. Each session lasted for 

approximately 30 minutes, including 10 min warm-up (calisthenics and stretching) 

and 20 min training. The 6-week training duration was similar to other studies in the 

literature (Hahn et al., 2015; Heitkamp et al., 2001; Kidgell, Horvath, Jackson, & 
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Seymour, 2007; Sovelius et al., 2006). For good consistency throughout the entire 

study period, all training sessions for both TT and RT groups were supervised in a 1:1 

ratio by the same, trained personnel.  

Trampoline training program. For the TT group, training was conducted at a 

recreational trampoline park (AMPED Sports Pte Ltd, Singapore) equipped with 

custom-made inter-connected trampolines (Figure 1A). The dimensions of each 

rectangular trampoline bed are 230 cm × 280 cm. This trampoline model had passed 

the US safety regulation and was certified safe for use within recreational facilities. 

Safety net and crash mat were also included to reduce the risk of injuries. The 

trampoline training protocol was adapted from a previous study (Atilgan, 2013), with 

increasing level of difficulty from Session 1 to Session 12 (Table 2). In each session, 

participants performed 5 sets of trampoline exercises; each set lasting 2 to 3 minutes. 

From set 1 to set 5, the sequence of exercises progressed from basic moves (e.g. 

jogging on the spot) to more difficult and/or new moves learnt in the session. At the 

end of each set, participant’s rate of perceived exertion (RPE) was monitored using 

the OMNI Perceived Exertion Scale for resistance exercise (Morishita, Yamauchi, 

Fujisawa, & Domen, 2013). 

*** Figure 1 goes about here *** 

*** Table 2 goes about here *** 

 

Resistance training program. A general lower body strengthening program 

targeting major muscle groups of the lower extremities was implemented in the RT 
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group (Table 2). For each resistance exercise, participants performed 3 sets of 8 

repetitions at moderate intensity according to the participant’s RPE (target = 7 in a 

scale of 0 to 10) based on the OMNI Perceived Exertion Scale for resistance exercise 

(Morishita et al., 2013). At the end of each set, RPE was recorded to allow 

adjustment of the load used. When the participant reported a 6 or below at the end of 

a set, the trainer would increase the load for the next set. Likewise, if the participant 

reported an 8 or above, the load would be reduced accordingly. 

Statistical Analyses 

To compare the perceived exercise intensity between TT and RT groups, an 

independent t-test was performed on the mean RPE data across all sets and all 

sessions. To evaluate the effectiveness of the interventions, outcome measures 

including knee muscles strength (first hypothesis), static balance, and dynamic 

balance (second hypothesis) were used. A two-way mixed model analysis of variance 

was performed to compare each variable of interest before and after training (within-

subject factor: time, between-subject factor: group). Statistical significance was set as 

α= .05. Data are expressed in mean (standard deviation). Mean differences (MD) 

together with 95% confidence intervals (CI) between TT and RT groups and between 

pre-test and post-test are also presented. 

Results 

Within the RT group, the RPE values were close to the pre-set target of 7 out of 10 

across all sessions in both groups (Table 2). When comparing between groups, the 
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mean RPE was significantly higher during resistance training (RT: (7.3 (0.1), TT (6.9 

(0.2), p < .001, d = 2.98). 

In addressing the first hypothesis, it was observed that after six weeks of 

training, there were significant improvements in knee muscles strength as reflected by 

increased peak knee extension torque (MDpost-pre [95% CI], TT: 0.27 [0.00, 0.54] 

N∙m/kg, RT: 0.31 [0.09, 0.54] N∙m/kg, p = .001) and peak knee flexion torque 

(MDpost-pre [95% CI], TT: 0.25 [ 0.17, 0.33] N∙m/kg, RT: 0.21 [0.08, 0.34] N∙m/kg, p 

< .001) across both groups (Table 3). No change in H:Q ratio or differences between 

the TT and RT groups or time × group interaction effects were found.  

*** Table 3 goes about here *** 

 In addressing the second hypothesis for static balance outcomes, no main effect 

of time, group or interaction were found in any postural sway variables (Table 3). For 

dynamic balance performance, significant improvements were observed across both 

TT and RT groups in YBT composite score (MDpost-pre [95% CI], TT: 4.9 [-0.3, 10.2] 

%, RT: 5.2 [2.4, 8.0]%, p = .001) and reach distances in anterior (MDpost-pre [95% CI], 

TT: 4.9 [0.7, 9.2]%, RT: 4.2 [0.7, 7.7]%, p = .001), posteromedial (MDpost-pre [95% 

CI], TT: 5.4 [-0.8, 11.5]%, RT: 5.4 [1.2, 9.7]%, p = .004), and posterolateral (MDpost-

pre [95% CI], TT: 4.5 [-3.7, 12.7]%, RT: 6.0 [1.2, 10.8]%, p = .024) directions (Table 

3).  

Discussion 

This study investigated the effects of trampoline training, in comparison with 

resistance training, on knee muscles strength and balance performance. After six 
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weeks of supervised training in a trampoline park, the TT group showed similar 

improvements in peak knee extension and flexion torque, as well as YBT scores, as 

compared with the RT group. No change in H:Q ratio or static balance performance 

were found.  

Knee Muscles Strength 

The first hypothesis of this study was that trampoline training in a trampoline park 

would be as effective as resistance training in improving knee muscles strength, as a 

previous study showed that mini-trampoline training strengthened knee extensor and 

flexor muscles alongside improving static balance performance (Heitkamp et al., 

2001). This hypothesis was supported by the findings that both TT and RT groups 

demonstrated similar increase in peak knee extension and flexion torque after 

training. The results can be explained by the design of the current training program 

which involved high repetitions of many different types of jumps, requiring great 

demands on the lower extremities. While no data on the change in isokinetic knee 

strength after trampoline training were available in the literature for direct 

comparison, it has been showed that trampoline-based interventions can increase leg 

strength as reflected by improvement in long jump (Aalizadeh et al., 2016; 

Karakollukcu, Aslan, Paoli, Bianco, & Sahin, 2015; Lourenco, Esteves, Corredeira, & 

Seabra, 2015) and vertical jump performances (Aalizadeh et al., 2016; Giagazoglou et 

al., 2013; Karakollukcu et al., 2015). In line with the earlier findings, results of the 

present study also support that trampoline training can increase leg strength.   
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The effect of resistance training on strength on both neurological and 

muscular aspect of strength has been widely studied (Bandy, Lovelace-Chandler, & 

McKitrick-Bandy, 1990; Carroll, Riek, & Carson, 2001; Sale, 1988). Strength 

increment due to neurological factors can be attributed to several mechanisms, which 

includes but are not limited to: increased recruitment of additional motor units, 

increased synchronization of recruitment of motor units, increased frequency of 

stimulation of the signal required for motor unit recruitment, and decreased 

coactivation of agonist and antagonist muscle pairs (Moritani & deVries, 1979). A 

recent study showed that 6 weeks of high-volume resistance training can induce 

muscle hypertrophy but there are large individual variations between responders and 

non-responders (Haun et al., 2019). In view of the relatively short 6-week duration of 

the training protocols in the present study as well as the nature of which strength 

gains occur, it can be inferred that most of the strength improvement observed are of 

a neurological nature as adaptations in agonist neural drive were the most important 

single predictor of strength gain after short-term resistance training intervention 

(Bradshaw et al., 2017). Future studies can measure muscle activation and rate of 

torque development during the early phase of maximal voluntary isometric 

contraction to confirm if neural adaptation takes place. 

While current study quantified the possible gain in knee extensors and flexors 

after training, previous studies showed that trampoline exercises also had positive 

effects on other muscles groups (Aragao et al., 2011; Sovelius et al., 2006). For 

example, Sovelius et al. (2006) compared the effects of 6-week trampoline exercise 
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versus strength training on neck strength in fighter pilots and reported significant 

improvement in neck flexion force. In the elderly population, Aragao et al. (2011) 

found no change in maximal knee isometric extension but an increase in ankle 

plantarflexor moment after 14-week mini-trampoline training. To provide a more 

comprehensive understanding on the effects of trampoline training on neuromuscular 

function, future studies can examine more muscle groups and include measurements 

of muscle activation responses using electromyography.  

Improvement in Balance 

The second hypothesis of the present study was that trampoline training would 

improve balance performance to a greater extent compared to resistance training, 

given the challenging nature of jumping on a compliant surface. This hypothesis was 

not supported by the results, as there was no change in static balance after training 

and the improvement in dynamic balance was similar between the TT (6.1 ± 10.0%) 

and RT (6.1 ± 5.4%) groups.  

To our knowledge, the influence of trampoline training on dynamic balance in 

young, healthy adults has not been studied before. Hahn et al. (2015) examined stroke 

patients using the timed up and go test as a measure of dynamic balance. In the 

elderly population, Aragao et al. (2011) indicated that a 14-week mini-trampoline 

training intervention increased the abilities to regain balance during the forward falls. 

In agreement with these earlier findings on patients and elderly, the present study 

showed that trampoline training is as effective as resistance training in improving 

dynamic balance in young men and women. Through adapting to the unstable 
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trampoline surface to maintain balance, alternations in the complex sensory motor 

stimulation can be expected and hence lead to enhancing balance performance (Hahn 

et al., 2015). Thus, it is somewhat surprising that the TT group did not improve more 

than the RT group in dynamic balance performance. There are a few possible reasons 

that may explain why. First, the results may be influenced by task specificity as the 

participants in the TT group trained on an unstable surface and were tested on a stable 

surface. The YBT is a unilateral balance test performed slowly while the trampoline 

training exercises were predominantly bilateral and faster. Thus, YBT scores may not 

reflect one’s ability to regular the center of mass position during dynamic jumping 

with two legs. Second, it is probable that improvement in strength have contributed to 

enhancing dynamic balance performance since both groups demonstrated 

improvement in knee extensors and flexors strength. This may also explain why the 

RT group showed improvement in dynamic balance despite the training exercises on 

gym machines did not impose specific demand in maintaining balance. Third, the 

intervention duration of six weeks may not be sufficient to elicit substantial 

improvement in balance control since the participants were young and healthy.  

For static balance measured using postural sway variables, no change was 

noted after the 6-week intervention in both TT and RT groups. Previous studies have 

reported positive effects of trampoline training on static balance for a wide spectrum 

of individuals, including children with developmental coordination disorder, children 

with intellectual disabilities, patients with spinal cord injury, patients with functional 

ankle instability, and stroke patients (Giagazoglou et al., 2013; Giagazoglou et al., 
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2015; Hahn et al., 2015; Kidgell et al., 2007; Sadeghi, Ghasemi, & Karimi, 2018). 

Differences in the types of trampoline, training programs, as well as the 

characteristics of the participants, make direct comparisons between studies difficult. 

While the use of force platform to measure COP during static balances are common 

for assessment in injured individuals during rehabilitation (Mansfield & Inness, 

2015), the participants in current study did not have balance impairment or any pre-

existing conditions before the intervention. As such, these healthy individuals may 

already have sufficient level of balance to perform the one-leg static balance task with 

ease and hence it would be difficult to detect any further improvement using this 

simple test. In addition, the sensory and proprioceptive feedback gathered during TT 

or RT training may be very specific to dynamic conditions and thus does not have a 

large effect on static balance performance. It is recommended that future studies 

should consider more difficult and challenging balance task (e.g. eyes closed, 

unstable surface, perturbations) to get a better representation of the participant’s 

balance ability. 

Benefits and Safety of Trampoline Training 

In a recent study on children aged 6 to 11 years, it was reported that attending 

trampoline park sessions elicited feelings of ‘excitement’ similar to those in soccer 

and netball (Budzynski-Seymoure et al., 2019). Jumping on the trampoline can be fun 

for adults, too, and a positive affective response may lead to greater enjoyment and 

better exercise adherence. To this end, it is also worth highlighting that the perceived 

exertion arising from TT is found to be significantly lower than that of RT, with a 
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large effect. Overall, it can be interpreted that trampoline activity performed at a 

lower perceived exertion level is as effective as resistance training activity which was 

recorded at higher perceived exertion. Trampoline as an activity of lower perceived 

exertion may be more attractive to some individuals when it comes to promoting 

exercise adherence, such as effects of exercising with music and videos (e.g., Chow 

& Etnier, 2017).  

To the author’s best knowledge, this is also the first training study on adults 

conducted in a trampoline park which is open to the general public for recreational 

use. Throughout the study period, there were no injuries or accidents occurred across 

the 156 sessions (13 participants × 12 sessions) of trampoline training conducted. 

This shows that for adult beginners with no prior trampoline-related training 

background, a training program can be implemented safely under supervision. Our 

observation is in line with the study by Budzynski-Seymoure et al. (2019) on children 

which also reported no adverse events or injuries during supervised participation at a 

trampoline park (26 children × 3 sessions). It is encouraging to note that trampoline 

training is as effective as classical resistance training in improving knee muscles 

strength and dynamic balance, suggesting that recreational trampolining can be 

another means of improving neuromuscular function in young adults. Bearing in 

mind that many incidents have occurred at trampoline parks (Cheung et al., 2016; 

Potera, 2016; Roffe et al., 2018), cautions should be taken to ensure the safety of 

users especially when the training is unsupervised. Considering that jumping on the 

trampoline can be fun and enjoyable for many (Budzynski-Seymoure et al., 2019), 
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trampoline training has good potential to positively contribute to promoting good 

health in the general population. 

Limitations 

There are a few limitations to the present study. First, the YBT was used to assess 

dynamic balance for simplicity but this test alone does not provide information on the 

mechanism or strategies on how balance is controlled. In addition, interpretation of 

the YBT scores concerning sports performance or risk of injuries should be cautioned 

as the evidence is limited. Future studies can consider alternative solutions such as 

multiaxial dynamic posturography systems and instrumented tests for trunk 

repositioning and load release task (Zemková & Hamar, 2018). Second, it is difficult 

to match the training dosage between the two groups. While the total number of 

sessions and the duration per session were the same, the training intensity of the TT 

group was slightly lower than that of RT group based on subjective perception. The 

lack of observed difference strength and balance performances between the two 

groups may be influenced by unmatched training volume and/or intensity. 

Nevertheless, the exercise intensity for both groups were considered moderate with a 

RPE of about 7 in a scale from 0 to 10. It should be acknowledged, however, that 

using RPE to monitor resistance training intensity has its limitations in causing 

confusion between effort and discomfort (Fisher, Farrow, & Steele, 2017; Stuart, 

Steele, Gentil, Giessing, & Fisher, 2018). Measuring average and peak heart rate over 

a trampoline/sport training session (Budzynski-Seymoure et al., 2019) may provide 

more information on the physiological response during training. Third, we did not 
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document the physical activity participation pattern of our participants during the 

study. While none of them have related background in trampoline or resistance 

training, we acknowledge that participation in other training or sports activities may 

have influenced their responses to our intervention. All the participants were 

recommended to maintain their usual lifestyle habits during intervention period. As it 

is challenging to tightly regulate other activities beyond the supervised intervention, 

future studies can consider monitoring participants’ weekly activity level and 

statistically adjust the results where applicable. Finally, this study did not control for 

other factors that may influence the training and outcome measures, for example, 

supplements, diets, and recovery strategies. 

Conclusion 

In young men and women, six weeks of supervised trampoline training was as 

effective as resistance training using gym machines in improving knee extensor 

strength, knee flexor strength, and dynamic balance performance. Individuals who 

enjoy recreational trampolining can consider trampoline training as another means of 

exercise to improve neuromuscular function. 

What Does This Article Add? 

Trampoline parks are becoming popular around the world, providing recreational 

facilities for children and adults. Previous studies on trampoline-based training used 

mini-trampolines or trampolines in school settings. No prior studies were conducted 

in trampoline parks where the stiffness and dimensions of the trampoline beds are 



22 
 
 

likely different from those of standard and mini-trampolines. The present study 

showed that six weeks of supervised trampoline training at a recreational trampoline 

park was as effective as classical resistance training using gym machines in 

improving knee extensor strength, knee flexor strength, and dynamic balance 

performance in young adults. Considering that jumping on the trampoline can be fun 

and enjoyable for many, trampoline training has good potential to positively 

contribute to promoting good health in the general population. Throughout the study 

period, no injuries or accidents occurred during the trampoline training. This shows 

that for adult beginners with no prior trampoline-related training background, a 

training program can be implemented safely under supervision.  

 

Funding: There is no funding involved. 

 

Disclosure Statement: There is no conflict of interest. 

 

References 

Aalizadeh, B., Mohammadzadeh, H., Khazani, A., & Dadras, A. (2016). Effect of a 

Trampoline Exercise on the Anthropometric Measures and Motor 

Performance of Adolescent Students. International Journal of Preventive 

Medicine, 7, 91.  

Aragao, F. A., Karamanidis, K., Vaz, M. A., & Arampatzis, A. (2011). Mini-

trampoline exercise related to mechanisms of dynamic stability improves the 



23 
 
 

ability to regain balance in elderly. Journal of Electromyography and 

Kinesiology, 21(3), 512-518.  

Atilgan, O. (2013). Effects of trampoline training on jump, leg strength, static and 

dynamic balance of boys. Science Of Gymnastics Journal, 5(2), 15-25.  

Balshaw, T.G., Massey, G.J., Maden-Wilkinson, T.M., Morales-Artacho, A.J., 

McKeown, A., Appleby, C.L., & Folland, J.P. (2017). Changes in agonist 

neural drive, hypertrophy and pre-training strength all contribute to the 

individual strength gains after resistance training. European Journal of 

Applied Physiology, 117(4), 631-640. 

Bandy, W. D., Lovelace-Chandler, V., & McKitrick-Bandy, B. (1990). Adaptation of 

skeletal muscle to resistance training. Journal of Orthopaedic & Sports 

Physical Therapy, 12(6), 248-255.  

Blajer, W., & Czaplicki, A. (2001). Modeling and inverse simulation of somersaults 

on the trampoline. Journal of Biomechanics, 34(12), 1619-1629.  

Budzynski-Seymour, E., Wade, El., Lawson, M., Lucas, R., & Steele, J. (2019). Heart 

rate, energy expenditure, and affective responses from children participating 

in trampoline park sessions compared with traditional extra-curricular sports 

clubs. Journal of Sports Medicine and Physical Fitness.  doi: 

10.23736/S0022-4707.18.09351-9. [Epub ahead of print] 

Carroll, T. J., Riek, S., & Carson, R. G. (2001). Neural adaptations to resistance 

training: implications for movement control. Sports Medicine, 31(12), 829-

840.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Balshaw%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=28239775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Massey%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=28239775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maden-Wilkinson%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=28239775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morales-Artacho%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=28239775
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKeown%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28239775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Appleby%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=28239775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Folland%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=28239775


24 
 
 

Cheung, M. Y., Lai, C. L., Lam, W. H., Lau, J. S., Lee, A. K., Yuen, G. G., . . . 

Tsang, W. L. (2016). Trampoline-related injuries in Hong Kong. Hong Kong 

Medical Journal, 22(1), 81-84. 

Chow, E. C., & Etnier, J. L. (2017). Effects of music and video on perceived exertion 

during high-intensity exercise. Journal of Sport and Health Science, 6(1), 81–

88.  

Coren, S., Porac, C., & Duncan, P. (1981). Lateral preference behaviors in preschool 

children and young adults. Child Development, 52(2), 443-450.  

Fisher, J.P., Farrow, J., Steele, J. (2017). Acute fatigue, and perceptual responses to 

resistance exercise. Muscle & Nerve, 256(6), E141-E146. 

Giagazoglou, P., Kokaridas, D., Sidiropoulou, M., Patsiaouras, A., Karra, C., & 

Neofotistou, K. (2013). Effects of a trampoline exercise intervention on motor 

performance and balance ability of children with intellectual disabilities. 

Research in Developmental Disabilities, 34(9), 2701-2707.  

Giagazoglou, P., Sidiropoulou, M., Mitsiou, M., Arabatzi, F., & Kellis, E. (2015). 

Can balance trampoline training promote motor coordination and balance 

performance in children with developmental coordination disorder? Research 

in Developmental Disabilities, 36, 13-19.  

Hahn, J., Shin, S., & Lee, W. (2015). The effect of modified trampoline training on 

balance, gait, and falls efficacy of stroke patients. Journal of Physical 

Therapy Science, 27(11), 3351-3354.  



25 
 
 

Haun, C.T., Vann, C.G., Mobley, C.B., Osburn, S.C., Mumford, P.W., Roberson, 

P.A., Romero, M.A., Fox, C.D., Parry, H.A., Kavazis, A.N., Moon, 

J.R., Young, K.C., & Roberts, M.D. (2019). Pre-training skeletal muscle fiber 

size and predominant fiber type best predict hypertrophic responses 

to 6 weeks of resistance training in previously trained young men. Frontier in 

Physiology, 10, 297. 

Heitkamp, H. C., Horstmann, T., Mayer, F., Weller, J., & Dickhuth, H. H. (2001). 

Gain in strength and muscular balance after balance training. International 

Journal of Sports Medicine, 22(4), 285-290.  

Hochsmann, C., Rossmeissl, A., Baumann, S., Infanger, D., & Schmidt-Trucksass, A. 

(2018). Oxygen uptake during mini trampoline exercise in normal-weight, 

endurance-trained adults and in overweight-obese, inactive adults: A proof-of-

concept study. European Journal of Sport Science, 18(5), 753-761.  

Hudson, C., Garrison, J. C., & Pollard, K. (2016). Y-balance normative data for 

female collegiate volleyball players. Physical Therapy in Sport, 22, 61-65.  

Karakollukcu, M., Aslan, C. S., Paoli, A., Bianco, A., & Sahin, F. N. (2015). Effects 

of mini trampoline exercise on male gymnasts' physiological parameters: a 

pilot study. The Journal of Sports Medicine and Physical Fitness, 55(7-8), 

730-734.  

Kee, Y. H., Chatzisarantis, N., Kong, P. W., Chow, J. Y., & Chen, L. H. (2012). 

Mindfulness, movement control, and attentional focus strategies: effects of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Haun%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vann%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mobley%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Osburn%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mumford%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberson%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberson%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fox%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parry%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavazis%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=30971942
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=30971942


26 
 
 

mindfulness on a postural balance task. Journal of Sport and Exercise 

Psychology, 34(5), 561-579.  

Kidgell, D. J., Horvath, D. M., Jackson, B. M., & Seymour, P. J. (2007). Effect of six 

weeks of dura disc and mini-trampoline balance training on postural sway in 

athletes with functional ankle instability. The Journal of Strength & 

Conditioning Research, 21(2), 466-469.  

Kong, P. W., & Burns, S. F. (2010). Bilateral difference in hamstrings to quadriceps 

ratio in healthy males and females. Physical Therapy in Sport, 11(1), 12-17.  

Lee, D. K., Kim, G. M., Ha, S. M., & Oh, J. S. (2014). Correlation of the Y-Balance 

Test with Lower-limb Strength of Adult Women. Journal of Physical Therapy 

Science, 26(5), 641-643.  

Lourenco, C., Esteves, D., Corredeira, R., & Seabra, A. (2015). The effect of a 

trampoline-based training program on the muscle strength of the inferior 

limbs and motor proficiency in children with autism spectrum disorders. 

Journal of Physical Education and Sport, 15(3), 592-597.  

Mansfield, A., & Inness, E. (2015). Force plate assessment of quiet standing balance 

control: perspectives on clinical application within stroke rehabilitation. 

Rehabilitation Process and Outcome, 4, 7-15.  

Morishita, S., Yamauchi, S., Fujisawa, C., & Domen, K. (2013). Rating of perceived 

exertion for quantification of the intensity of resistance exercise. International 

Journal of Physical Medicine & Rehabilitation, 1(9), 172.  



27 
 
 

Moritani, T., & deVries, H. A. (1979). Neural factors versus hypertrophy in the time 

course of muscle strength gain. American Journal of Physical Medicine, 

58(3), 115-130.  

Pincus, S. M. (1991). Approximate entropy as a measure of system complexity. 

Proceedings of the National Academy of Sciences of the United States of 

America, 88(6), 2297-2301.  

Plisky, P. J., Rauh, M. J., Kaminski, T. W., & Underwood, F. B. (2006). Star 

Excursion Balance Test as a predictor of lower extremity injury in high school 

basketball players. Journal of Orthopaedic & Sports Physical Therapy, 

36(12), 911-919.  

Potera, C. (2016). More Trampoline Parks, More Injuries. The American Journal of 

Nursing, 116(11), 15.  

Roffe, L., Pearson, S., Sharr, J., & Ardagh, M. (2018). The effect of trampoline parks 

on presentations to the Christchurch Emergency Department. The New 

Zealand Medical Journal, 131(1468), 43-53.  

Sadeghi, M., Ghasemi, G., & Karimi, M. (2018). Effect of 12-week- Rebound 

Therapy Exercise on Static Stability of Patients with Spinal Cord Injury. 

Journal of Sport Rehabilitation. doi: 10.1123/jsr.2017-0303. [Epub ahead of 

print] 

Sale, D. G. (1988). Neural adaptation to resistance training. Medicine & Science in 

Sports & Exercise, 20(5 Suppl), S135-145.  



28 
 
 

Sovelius, R., Oksa, J., Rintala, H., Huhtala, H., Ylinen, J., & Siitonen, S. (2006). 

Trampoline exercise vs. strength training to reduce neck strain in fighter 

pilots. Aviation, Space, and Environmental Medicine, 77(1), 20-25.  

Stuart, C., Steele, J., Gentil, P., Giessing, J., Fisher, J.P. (2018). Fatigue and 

perceptual responses of heavier- and lighter-load isolated lumbar extension 

resistance exercise in males and females. PeerJ, 6, e4523. 

Wen, X., Zhang, Y., Gao, Z., Zhao, W., Jie, J., & Bao, L. (2018). Effect of Mini-

Trampoline Physical Activity on Executive Functions in Preschool Children. 

BioMed Research International, 2018, 1-7.  

Zemková, E., & Hamar D. (2018). Sport-specific assessment of the effectiveness of 

neuromuscular training in young athletes. Frontier in Physiology, 9, 264. 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zemkov%C3%A1%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29695970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamar%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29695970


29 
 
 

List of Figures 

Figure 1 A. Inter-connected trampolines in a recreational trampoline park; each 

trampoline bed’s dimensions are 230 cm × 280 cm. B. A participant in TT group 

performed straight jumps on a trampoline.  

 

 

 

List of Tables 

Table 1. Physical Characteristics of Participants. 

Table 2. Trampoline and Resistance Training Programs for Six Weeks. 

Table 3. Changes in Strength and Balance Performance after 6 weeks of Trampoline 

(TT, n = 13) or Resistance Training (RT, n = 13). 

  



30 
 
 

Table 1. Physical Characteristics of Participants. 

Variables Trampoline Training 

(TT) 

Resistance Training 

(RT) 

p-value* 

n 13 (7 men, 6 women) 13 (7 men, 6 women)  

Age [years] 24.1 (2.5) 23.0 (1.7) .218 

Height [cm] 164.7 (6.5) 167.3 (7.9) .374 

Body mass [kg] 59.7 (13.4) 62.0 (8.4) .599 

Note. Data are expressed in mean (SD). *p-values determined from independent t-

tests.  
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Table 2. Trampoline and Resistance Training Programs for Six Weeks. 

Week Session Trampoline Training RPE  Resistance Training RPE 
1 1 Jogging on the spot of trampoline; 

progressively increase in height 
7.1 (0.3) Leg press; seated calf press; 

weighted leg raise 
7.5 (0.3) 

 2 Revision of previous moves; jumping 
with straight body position (ankle hop) 

6.8 (0.1) Weighted lunges; hip abduction; 
hip adduction 

7.4 (0.3) 

2 3 Revision of previous moves; jumping 
with armswing 

6.8 (0.1) Weighted lunges; hamstring curl; 
knee extension 

7.4 (0.5) 

 4 Revision of previous moves; straight 
jump (full height) 

6.8 (0.1) Leg press; weighted back 
extension; weighted leg raise 

7.3 (0.3) 

3 5 Revision of previous moves; tuck jump 6.7 (0.3) Leg press; seated hip extension; 
seated calf press 

7.3 (0.3) 

 6 Revision of previous moves; straddle 
jump 

6.9 (0.1) Weighted step-up; hip abduction; 
hip adduction 

7.3 (0.2) 

4 7 Revision of previous moves; seat drop 
(to feet and with combinations of tuck 

and straddle jumps) 

6.9 (0.3) Leg press; seated calf press; 
weighted leg raise 

7.3 (0.2) 

 8 Revision of previous moves; pike jump 7.1 (0.4) Weighted lunges; hip abduction; 
hip adduction 

7.3 (0.1) 

5 9 Revision of previous moves; ¼ twist 7.0 (0.3) Weighted lunges; hamstring curl; 
knee extension 

7.1 (0.2) 

 10 Revision of previous moves; half twist 7.0 (0.2) Leg press; weighted back 
extension; weighted leg raise 

7.4 (0.3) 

6 11 Revision of previous moves; full twist 6.8 (0.3) Leg press; seated hip extension; 
seated calf press 

7.2 (0.1) 

 12 Revision of previous moves; tuck jump 
with half/full twist 

7.2 (0.3) Weighted step-up; hip abduction; 
hip adduction 

7.3 (0.1) 

RPE: Rate of perceived exertion, measured using the OMNI Perceived Exertion Scale for resistance exercise (Morishita et al., 2013). 
  



32 
 
 

Table 3. Changes in Strength and Balance Performance after 6 weeks of Trampoline (TT, n = 13) or Resistance Training (RT, n = 13). 

Variables Groups Pre-test Post-test Diff [95% CI] ANOVA p-value 
    Time Group Interaction 

Knee Muscles Strength       
Extension torque  TT 2.21 (0.62) 2.48 (0.51) 0.27 [0.00,0.54] .001 .180 .794 
(N∙m/kg) RT 2.46 (0.53) 2.78 (0.53) 0.31 [0.09,0.54]    
 Diff [95% CI] -0.25 [-0.72,0.21] -0.30 [-0.72,0.12]     
Flexion torque  TT 1.01 (0.32) 1.26 (0.26) 0.25 [0.17,0.33] < .001 .110 .567 
(N∙m/kg) RT 1.20 (0.21) 1.41 (0.32) 0.21 [0.08,0.34]    
 Diff [95% CI] -0.19[-0.41,0.02] -0.15[-0.38,0.08]     
H:Q ratio TT 0.46 (0.11) 0.51 (0.09) 0.05 [-0.01,0.11] .090 .586 .370 
 RT 0.50 (0.06) 0.51 (0.09) 0.02 [-0.04,0.07]    
 Diff [95% CI] -0.03 [-0.11,0.04] <0.01 [-0.07,0.07]     
Static Balance        
95% ellipse area (cm2) TT 10.83 (2.29) 10.28 (2.32) -0.55 [-1.83,0.74] .215 .502 .840 

 RT 11.75 (4.60) 10.99 (3.42) -0.75[-2.57,1.06]    
 Diff [95% CI] -0.92 [-3.86,2.03] -0.71 [-3.08,1.66]     

RMS x (mm) TT 40.0 (14.2) 35.5 (17.6) -4.5 [-12.9,3.9] .061 .418 .945 
 RT 35.6 (1.44) 30.8(14.3) -4.8 [-10.9,1.2]    
 Diff [95% CI] 4.3 [-7.2,15.9] 4.7 [-8.3,17.6]     

RMS y (mm) TT 50.0 (28.9) 63.0 (24.9) 13.0 [-5.3,31.3] .208 .543 .370 
 RT 62.5 (33.8) 64.8 (42.9) 2.2 [-15.7,20.2]    
 Diff [95% CI] -12.6 [-38.0, 12.9] -1.8 [-30.2, 26.6]     

ApEn x  TT 0.52 (0.05) 0.50 (0.05) -0.02 [-0.06,0.01] .652 .601 .141 
 RT 0.52 (0.05) 0.53 (0.06) 0.01 [-0.02,0.04]    
 Diff [95% CI] 0.01 [-0.04, 0.05] -0.03 [-0.07,0.02]     

ApEn y  TT 0.46 (0.12) 0.44 (0.11) -0.02 [-0.06,0.01] .757 .952 .465 
 RT 0.45 (0.06) 0.45 (0.09) 0.01 [-0.04,0.05]    
 Diff [95% CI] 0.01[-0.07, 0.09] -0.01 [-0.10, 0.07]     

Dynamic Balance         
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Anterior (%) TT 63.4(6.1) 68.3(7.3) 4.9[0.7,9.2] .001 .897 .764 
 RT 63.5(6.0) 67.6(6.4) 4.2 [0.7,7.7]    
 Diff [95% CI] -0.1[-5.0, 4.8] 0.7[-4.9, 6.2]     

Posteromedial (%) TT 107.6(12.1) 112.9(9.8) 5.4 [-0.8,11.5] .004 .195 .981 
 RT 103.1(8.6) 108.6(6.5) 5.4 [1.2,9.7]    
 Diff [95% CI] 4.4[-4.1, 13.0] 4.4[-2.4, 11.1]     

Posterolateral (%) TT 102.8(13.4) 107.3(8.5) 4.5 [-3.7,12.7] .024 .693 .736 
 RT 100.7(10.7) 106.7(7.9) 6.0 [1.2,10.8]    
 Diff [95% CI] 2.1[-7.7, 11.9] 0.6[-6.0, 7.3]     

Composite Score (%) TT 91.3(9.6) 96.2(7.1) 4.9 [-0.3,10.2] .001 .427 .917 
 RT 89.1(6.8) 94.3(4.7) 5.2 [2.4,8.0]    
 Diff [95% CI] 2.2[-4.6, 8.9] 1.9[-3.0, 6.8]     

Note. Diff = Mean difference (TT – RT, or Post-test – Pre-test); CI = confidence intervals, RMS = Root mean squared distance, x = 
mediolateral direction, y = anteroposterior direction, ApEn = Approximate Entropy, H:Q ratio = hamstring to quadriceps ratio, 
ANOVA = Analysis of Variance. Data are expressed in mean (standard deviation). Significant p-values (p <.05) are shown in bold.  
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Figure 1 A. Inter-connected trampolines in a recreational trampoline park; each trampoline bed’s dimensions are 230 cm × 280 cm. B. 

A participant in TT group performed straight jumps on a trampoline.  
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