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The Effects of Variable Resistance Training on Strength

Client Profile

The client is a 22-year-old female who is a full-time student at UWTSD studying Sports and Exercise Science. She is also employed as both a Fitness Instructor and a Swimming Teacher and has a regularly active lifestyle outside of work. She has experience in resistance training since 2016 and competed in a Strongwoman competition in 2019 which was followed by a break from strength training. Since then, the client has prioritised both flexibility and mobility over strength and is now looking to slowly build back her strength. Overall, it is clear she has a highly active lifestyle. The client’s main goals are to decrease body fat percentage and increase strength whilst retaining her current level of flexibility, if not improving that as part of the process. 

Before the client participated in any of the written training plan, she underwent specific tests to ensure and accurate baseline record of specific anthropometric information. Her body mass was 75kg, height 168cm, and her Body Mass Index (BMI) calculated as 26.5 which according to NHS UK is regarded as overweight. The maximum BMI to fit into the healthy weight category would be 25 so she is only slightly above this target, however as the BMI calculation does not take into consideration muscle mass, it is a common occurrence for BMI to be calculated as high in individuals who regularly weight train as they will naturally have a higher muscle mass compared to the average person. 

Rationale

The purpose of this study is to identify what effects implementing variable resistance bands into a resistance training plan has on performance. The aim would be to make improvements on performance, and therefore supplementing a plan with this method of training to create both regressions and progressions to certain exercises, but also to allow performance at controlled intensities, increase in power output and assist in the eccentric phase.

Variable resistance training is described as utilising different resistance bands to support exercise. There are various methods which can be implemented using both free weights and body weight exercises to either assist (free weight) or increase resistance (body weight). Bergquist et al (2018) found that elastic bands induced a slightly lower activation to the muscle than using dumbbells in some muscles but increased substantially in others. They concluded that the results demonstrated elastic bands can be considered a feasible alternative to dumbbells, specifically in flyes and reverse flyes. 

There are 5 main colours of bands each with a different thickness that essentially hold a tension measured in kilograms dependant on the length of which the band is stretched. McMaster, Cronin and McGuigan (2010) displayed the calculations for this in the table below, which demonstrates how each of the bands increase kilogram tension when stretched past their neutral length. Unstretched, resistance bands are 100cm long, as we can see, the thicker the band, the more tension is added when stretched. This could be used to assist the user coming out of the ‘sticking point’ or to add tension and make exercises harder. 

Table 1 – Length and Tension of Variable Resistance Bands.

	Yellow
	(14mm)
	Red
	(22mm)
	Blue
	(32mm)
	Green
	(48mm)
	Black
	(67mm)

	Length (cm)
	Tension (kg)
	Length (cm)
	Tension (kg)
	Length (cm)
	Tension (kg)
	Length (cm)
	Tension (kg)
	Length (cm)
	Tension (kg)

	100
	0
	100
	0
	100
	0
	100
	0
	100
	0

	110
	3
	110
	5
	110
	9
	110
	7
	110
	15

	120
	6
	120
	10
	120
	15
	120
	17
	120
	29

	130
	8
	130
	13
	130
	20
	130
	24
	130
	40

	140
	10
	140
	17
	140
	24
	140
	30
	140
	49

	150
	12
	150
	19
	150
	27
	150
	49
	150
	57


 

A study by Joy et al (2016) published in the Journal of Strength and Conditioning Research, which looked at elastic bands as a component of periodised resistance training, determined results that suggested when using these bands as a component of a resistance training program, adding one session of variable resistance per week increased athletes’ strength and lean muscle mass. Researchers in this study used a band load of 30% of 1RM. They discovered that the rate of power development increased in the group using resistance bands at a greater rate than those without. Taking this learning into consideration, during our study, we will add two days of variable resistance on top of the ordinary resistance training plan, one on one of two upper body days and one on one of two lower body days. This, in theory, will assist in improving the client’s athletic performance. 

Variable resistance training has been shown to effectively improve strength even when used alone, without the additional resistance from free weights. A study by Zion et al (2003) published in Clinical Autonomic Research, looked at the use of resistance bands on elderly patients with orthostatic hypotension. They concluded that a home-based resistance training program with the use of elastic bands can increase dynamic muscle strength in this specific population. It proved to be an effective and safe method to improve strength, functional ability as well as promoting physical activity, all of which are factors that can reduce the risk of falls and improve quality of life in the older population. Although this study was based upon the older generation, the results can most likely be carried over into the younger generations and similar improvements may be found in other demographic groups. These results demonstrate that resistance bands may be a useful tool in assisting resistance training. 

There is typically a greater leverage towards the end of the concentric phase, variable resistance bands can allow extra weight to be added at that end point where the body is strongest. This can help with eliminating weaknesses throughout the movement and increasing power in lifts by adapting to the heaviest part of the movement phase. 

Training Programme

Before the client starts to follow the training programme implemented with variable resistance bands, a baseline for strength should be recorded. This will allow us to understand her strength ability, and to notice any improvements found once the 6 weeks have been completed. To record this, we will undergo a one repetition maximum (1RM) test. As we will be following a full body plan, we will record the 1RM for squat, bench press and deadlift to give us an overall body strength score. 

Jimenez (2018) provided a step-by-step breakdown of how to perform a 1RM assessment. It was stated that the client must first perform a warmup set with a light resistance of around 50% of predicted 1RM for 5-10 reps. Then they can rest for one minute. The second set should increase to 70-75% of predicted 1RM for 3-5 reps. Then they can rest for another minute. The third set should see another resistance increase of 85-90% of predicted 1RM for only 1-2 reps. Now the client can rest for 2-4 minutes. If the client was successful in performing the exercise with good form, they can add 2-5kg, then attempt another single rep. Once they have found the maximum weight they can perform with, that is their 1RM. Baechle and Earle (2008) devised a table to understand the percentage of 1RM based off the repetitions completed. This could be used as a method to estimate 1RM based on completed repetitions, this is called a submaximal test. The 1RM process will be done before the 6 weeks and after the 6 weeks to examine whether there are any improvements using variable resistance bands. 

The client will follow a full body warmup using variable resistance bands to activate muscles ready to perform the workout of the day. This will ensure all areas of the body are prepared to lift weights, while specifically targeting the muscles that will be used during the workout. Karvonen (1992) stated in the Journal of Medicine in Sports Training and Coaching, that ‘the major aims of warm-ups are to achieve better results in subsequent athletic performance and to minimise the chances of incurring an injury’. The warmup set out for use prior to the prescribed exercise programme will be demonstrated in the table below.

Table 2 – Resistance band warm up plan, for use prior to training plan.

	Exercise
	Reps
	Sets
	Rest (seconds)

	Band Pull Apart
	10
	3
	30

	Face Pulls
	10
	3
	30

	Shoulder Press
	10
	3
	30

	Hip Abduction
	10
	3
	30

	Squats
	10
	3
	30

	Deadlift
	10
	3
	30



The style of training programme the client will follow is an upper body/lower body split, spread over four days of resistance training and one day of cardio to assist in the client’s goal to lose body fat. Variable resistance bands will be used once on both the upper body and lower body days, to increase assistance, power, and explosion. The plan will be a basic, hypertrophy style workout, using the structure of 10 reps for 3 sets. This is followed using the American College of Sports Medicine (2009) as a guide to build a combination of muscle size and strength. 

Table 3 – 6 Week training plan with implemented variable resistance training.

	Day
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	X6 Weeks
	Upper
	Lower
	Upper with VRT
	Lower with VRT
	Cardio
	Rest
	Rest

	
	Bench Press

Shoulder Press

Lat Pull Downs

	Back Squat

Romanian Deadlifts

Back Extensions
	Bench Press w/VRT

Shoulder Press w/VRT

Pull Ups w/VRT
	Back Squat w/VRT

Deadlift w/VRT

Glute Bridges w/VRT
	
	Mobility and Flexibility
	



Throughout the 6 weeks, the measure of intensity used will be the scale of rate of perceived exertion (RPE). The client will consistently be asked to work at an RPE of 7, which may require an increase in resistance over this period as muscle adaptation takes place. If this is to happen, we can be confident that there will be a definitive increase in 1RM as if the RPE remains constant at 7 and the weight increases for 10 reps per set, 1RM will almost definitely increase also.

Results

Results for 1RM test prior to the 6-week training programme is as follows:
Squat – 90kg
Bench Press – 45kg 
Deadlift – 100kg 

The client followed the protocol of testing for 1RM to gain these baseline results. They will be used as a measure to base the ‘before’ strength off, prior to the 6-week workload to hopefully see further improvements as a result of implementing variable resistance training. 





Table 4 - Week 1

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press
	10
	3
	7
	30

	Shoulder Press
	10
	3
	7
	25

	Lat Pull Downs
	10
	3
	7
	25

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat
	10
	3
	7
	60

	Romanian Deadlifts
	10
	3
	7
	60

	Back Extensions
	10
	3
	7
	15

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press w/VRB
	10
	3
	7
	20 + red VRB

	Shoulder Press w/VRB
	10
	3
	7
	20 + red VRB

	Pull Ups w/VRB
	10
	3
	7
	Bodyweight + black VRB

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat w/VRB
	10
	3
	7
	40 + blue VRB

	Deadlift w/VRB
	10
	3
	7
	50 + red VRB

	Glute Bridges w/VRB
	10
	3
	7
	40 + blue VRB



Table 5 - Week 2

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press
	10
	3
	7
	30

	Shoulder Press
	10
	3
	7
	25

	Lat Pull Downs
	10
	3
	7
	25

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat
	10
	3
	7
	60

	Romanian Deadlifts
	10
	3
	7
	60

	Back Extensions
	10
	3
	7
	15

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press w/VRB
	10
	3
	7
	20 + red VRB

	Shoulder Press w/VRB
	10
	3
	7
	20 + red VRB

	Pull Ups w/VRB
	10
	3
	7
	Bodyweight + black VRB

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat w/VRB
	10
	3
	7
	40 + blue VRB

	Deadlift w/VRB
	10
	3
	7
	50 + red VRB

	Glute Bridges w/VRB
	10
	3
	7
	40 + blue VRB






Table 6 - Week 3

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press
	10
	3
	7
	32.5

	Shoulder Press
	10
	3
	7
	27.5

	Lat Pull Downs
	10
	3
	7
	25

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat
	10
	3
	7
	65

	Romanian Deadlifts
	10
	3
	7
	65

	Back Extensions
	10
	3
	7
	20

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press w/VRB
	10
	3
	7
	25 + red VRB

	Shoulder Press w/VRB
	10
	3
	7
	25 + red VRB

	Pull Ups w/VRB
	10
	3
	7
	Bodyweight + green VRB

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat w/VRB
	10
	3
	7
	45 + blue VRB

	Deadlift w/VRB
	10
	3
	7
	55 + red VRB

	Glute Bridges w/VRB
	10
	3
	7
	45 + blue VRB



Table 7 - Week 4

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press
	10
	3
	7
	32.5

	Shoulder Press
	10
	3
	7
	27.5

	Lat Pull Downs
	10
	3
	7
	25

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat
	10
	3
	7
	65

	Romanian Deadlifts
	10
	3
	7
	65

	Back Extensions
	10
	3
	7
	20

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press w/VRB
	10
	3
	7
	25 + red VRB

	Shoulder Press w/VRB
	10
	3
	7
	25 + red VRB

	Pull Ups w/VRB
	10
	3
	7
	Bodyweight + green VRB

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat w/VRB
	10
	3
	7
	45 + blue VRB

	Deadlift w/VRB
	10
	3
	7
	55 + red VRB

	Glute Bridges w/VRB
	10
	3
	7
	45 + blue VRB






Table 8 - Week 5

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press
	10
	3
	7
	35

	Shoulder Press
	10
	3
	7
	30

	Lat Pull Downs
	10
	3
	7
	30

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat
	10
	3
	7
	65

	Romanian Deadlifts
	10
	3
	7
	65

	Back Extensions
	10
	3
	7
	25

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press w/VRB
	10
	3
	7
	25 + blue VRB

	Shoulder Press w/VRB
	10
	3
	7
	25 + red VRB

	Pull Ups w/VRB
	10
	3
	7
	Bodyweight + green VRB

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat w/VRB
	10
	3
	7
	50 + blue VRB

	Deadlift w/VRB
	10
	3
	7
	60 + red VRB

	Glute Bridges w/VRB
	10
	3
	7
	45 + green VRB



Table 9 - Week 6

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press
	10
	3
	7
	37.5

	Shoulder Press
	10
	3
	7
	35

	Lat Pull Downs
	10
	3
	7
	35

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat
	10
	3
	7
	70 

	Romanian Deadlifts
	10
	3
	7
	70

	Back Extensions
	10
	3
	7
	30

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Bench Press w/VRB
	10
	3
	7
	30 + red VRB

	Shoulder Press w/VRB
	10
	3
	7
	25 + red VRB

	Pull Ups w/VRB
	10
	3
	7
	Bodyweight + green VRB

	Exercise
	Reps
	Sets
	RPE
	Weight (kg)

	Back Squat w/VRB
	10
	3
	7
	55 + blue VRB

	Deadlift w/VRB
	10
	3
	7
	70 + red VRB

	Glute Bridges w/VRB
	10
	3
	7
	50 + blue VRB






The results for 1RM test post 6-week training programme are as follows:

Squat – 100kg
Bench Press – 52.5kg 
Deadlift – 110kg

As we can see, the results after 6 weeks of training, using variable resistance bands twice per week increased the clients 1RM by roughly 10kg for each lift. This demonstrates an improvement in strength as a result of following a structured training plan. We can see a clear increase in weight as RPE remains at 7 from start to finish, which indicates an increase in strength without the need for the 1RM tests. 

Conclusion

The results from this study demonstrate an increase in strength after 6 weeks of training whilst following the plan which included variable resistance bands. There is evidence to suggest VRT helps with strengthening any weaknesses in lifts to allow the muscular adaptation for heavier lifts to occur. This would potentially be the reason that explains the strength increase; however it is difficult to categorically draw this conclusion without a study to ensure an effective comparative view as we may have found an increase in 1RM through a standard plan without VRT. In order to ensure these results inform a reliable theory, the client should undergo a similar training plan but without the inclusion of VRT to test what impact the bands have upon strength. 

We can however make an overall conclusion through this study that when implemented into a training plan, variable resistance bands do assist in improving 1RM. This conclusion, when considered in line with available researched literature, can support a recommendation that variable resistance training will be beneficial to increasing power throughout a squat, bench press and deadlift movement.
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