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Is Variable Resistance Training (VRT) more effective, less effective or the same as Free Weight Training for developing strength?

Introduction

In this report I will be comparing the effectiveness of Variable resistance training (VRT) and the different methodologies that are implemented within the training. Functional strength training is the established training component for Variable resistance training, therefore I will be differentiating this from VRT which is the advanced training method. I will be analysing if Variable Resistance training is more effective, less effective or the same as Free weight training for developing strength in the one  Repetition maximum (1RM) Score. 

Established Training Method
Strength Training is the main methodology within variable resistance training, this means that it is classed as the ‘established’ training method because its interpreted within variable resistance training.  Strength Training are exercises such as lifting weights, using resistance bands or chains, using weight machines and using your own body weight e.g. pull ups, push ups and crunches. Strength work out’s such as Bodyweight work out, isolation work out, plyometric work out, uni-lateral work out, and kettlebell weight training might be restricted in their capability to improve maximal strength but are still relevant to strength advancement by testing time-restricted power expression and differentially testing motor demands. (Suchomel, Nimphius, Bellon and Stone, 2018). 

While strength training there are principles that you should try and follow. 1) specificity- try and focus on the strength muscles that are mostly specifies towards your sport, or if you just like to keep active not particularly in sport you should focus on working towards a goal. 2) Overload- while training, you should think smart due to needing to continue to push yourself and constantly making the exercises harder over time. A study which was held by (Tøien et al., 2018) examined leg press strength training. A total of 53 23 ± 3 (SD)-yr-old untrained males were split into 2 groups, non-training control group and a training group performing leg press strength training with linear progression for a total of 8 weeks, 3 training sessions per week. Group 1 completed MST with four sets of four repetitions at ~90% 1RM in both activity stages. Group 2 performed MST with an expanded eccentric load of 150% 1RM (eMST). Measurements were taken of 1RM and rate of force development (RFD), countermovement jump (CMJ) performance, and evoked potentials recordings. The results after 8 weeks showed an increase in everything except for counter jump movement. “1RM increased from 133 ± 16 to 157 ± 23 kg and 123 ± 18 to 149 ± 22 kg and CMJ by 2.3 ± 3.6 and 2.2 ± 3.7cm for MST and eMST, respectively (all P < 0.05). Early, late, and maximal RFD increased in both groups [634–1,501 N/s (MST); 644–2,111 N/s (eMST); P < 0.05]. These functional improvements were accompanied by increased V/M-ratio (MST: 0.34 ± 0.11 to 0.42 ± 14; eMST: .36 ± 0.14 to 0.43 ± 13; P < 0.05).” The research results suggest that overload must always be at the maximum strength in order to continue to improve, but also not to proceed with anything you’re not comfortable with. 3)Managing fatigue- everyone wants to achieve their goals, but this usually takes time. You need to make sure that you are having enough recovery time in order to proceed, because your training won’t be sustainable. Stimulus Recovery Adaption Putting together training into a viable sequence  and permitting your body to recover from and adjust to that boost in the next core value. Understanding and appropriately applying the Principle of SRA will assist you with streamlining the Frequency of your preparation. 5) Variation- Deliberately changing activities and loading systems is basic to helping prevent injury, and increasing your chance of long term achievement. Variety can be made through Loading Strategy, Exercise Selection and Tempo, the legitimate utilization of these components will permit you to adapt at your own pace. The capacity to adjust through exercise training helps humans to perform at the peak of their game and additionally keep up the peak physical condition for the remainder of their life span. (Hughes, Ellefsen and Baar, 2018). 





Advanced Training Method

Variable Resistance Training increases power development in the muscles. Variable resistance has been shown to induce greater total work and muscle activation when compared to constant resistance (Arazi et al., 2020).  There are 3 types of resistance training modes- Variable resistance which involves using equipment to train such as elastic bands, which makes the resistance more difficult within training, this helps to gain more strength in the area that you are using the elastic bands due to the elastic bands holding more weight load, the load is accelerated throughout the exercise, this is due to the load being heavier during the full extension stage which is putting more stress on the muscle.  Performing exercises such as a deadlift with the assistance of an elastic band the variable resistance helps to increase the bar power and velocity. (Heelas, Theis and Hughes, 2019).  Elastic bands can help to guide the strength curve by providing alternative in how a muscle complex is challenged over a range of motion(Cronin et al., 2003). The strength curve is how hard an exercise is throughout the range of motion, the ascending curve is when the exercise gets harder as you extend and the descending strength curve is when the exercise becomes easier as you reach flexion. 
Variable Resistance training is implemented in a lot of training programmes especially when it comes to sport as it can help to enhance a variety of everyday skills that are used within the sport, such as having enough power in rugby to spin the ball across the field. This is where rugby players would use bench press to increase their strength, and by adding elastic bands or chains will enhance their strength further. A study was held by (Godwin, Fernandes and Twist, 2018) on a rugby team using bench-press with chain resistance for their bench throw performance. 8 male rugby union players performed 3 bench throws at 45% one repetition maximum (1RM) at a constant load (no chains) or a variable load (30% 1RM constant load and 15% RM variable load; chains. After 7 days of results being recorded it was made clear that the variable load (with chains)  was greater improvements that the constant load (without chains). These results show that as well as improving the bench press throw by using variable resistance training it will also support the training that is used in rugby such as throwing the rugby ball. 
Constant External resistance is when the weight load on the muscle doesn’t change throughout the exercise which means no variable resistance is added during exercises such as bicep curls, the weight stays the same during the pulling and lowering phase of the curl. Resistance training allows additional resistance at where you are physically and mentally strongest.  Constant External resistance is when the weight load on the muscle doesn’t change throughout the exercise which means no variable resistance is added during exercises such as bicep curls, the weight stays the same during the pulling and lowering phase of the curl. Resistance training allows additional resistance at where you are physically and mentally strongest.  Accommodating resistance training, also known as ‘isokinetic training’ is a strength training method in which the muscles keep moving at a constant pace to help improve strength and power. A study in which 20 professional golfers split into 2 groups isokinetic vs isotonic. After 9 weeks training the isokinetic training was (> 80%) more beneficial increase in dominant side rotational force and power. (10% body weight at 1 m/s) and barbell squat (25 kg plus 10% body weight at 0.5 m/s) were implemented in the isokinetic programme. (Parker, Lagerhem, Hellström and Olsson, 2017). 
While taking part in Variable resistance training, there are parts throughout that will require maximum strength at the end of the concentric phase.. VRT can also help weight management(Paoli et al., 2014), depression management (Gordon et al., 2018), improved mineral density (Zhao et al., 2015) and the control of blood pressure in the body  (MacDonald et al., 2016).  Low intensity strength training which is a form of variable resistance training combined with blood flow restriction (BFR) has been revealed to increase muscle mass and strength in all different population groups. (Rossi et al., 2018).

One Repetition Maximum(1RM)

One Repetition Maximum (1RM) is when you assess the strength load of an individual in a non- laboratory environment, it is defined as the maximal weight an individual can lift for 1 repetition and no more, using the correct technique. Resistance Training is the most commonly used exercise intervention for increasing muscular strength. (Grgic, Lazinica, Schoenfeld and Pedisic, 2020. Research on 1RM testing began over 50 years ago and the use of 1RM testing has become a reliable method of strength assessment in trained and untrained subjects (REYNOLDS, GORDON and ROBERGS, 2006). 1RM is usually set as a goal, which is tested at the start of a training programme and then tested again post training programme, this shows whether strength has improved. 
Both  resistance training and strength training can have a positive effect on 1RM due to them both working together to achieve results. Although they aren’t the same training method they can achieve the same results. Resistance training is when you are using your own body weight, or a resistance band, free loads or anything where you're pushing or pulling against something with added force. Strength Training, is more about developing further strength and using time under tension – which means lower reps at a higher weight. 

 A study was held by (Rivière, Louit, Strokosch and Seitz, 2017). for 16 elite rugby league players which was to examine the strength, velocity and power adaptions in response to Variable resistance training and free weight resistance training. Half of the athletes trained with resistance and the other half trained with free weight for six weeks, both with exactly the same training programme although the players with the resistance programme trained the bench press with 20% of the load coming from elastic bands. 1 rep max was measured before and after the training programme. The improvements were larger for the athletes that were training with resistance as they had a higher overall 1 rep max, which has a positive effect  on VRT due to seeing improvements. 

A study was held by (Bellar et al., 2011) to determine the effects of combined elastic tension, free weights and the bench press. 11 untrained college aged men completed a 13 week trial. Participants completes a 1RM test prior to training, they were then trained in the bench press for 3 weeks to allow adaption. Another 1RM had been tested, participants were allocated to 1 or 2 conditions for the next 3 weeks; 85% free-weight tension, 15% elastic tension (Band) or 100% free weight training(Standing). After another 3 weeks of training and another 1RM test, participants switched methods for the final 3 weeks of training. Results shown that the Band condition was the most significant (p< 0.05) at producing a larger 1RM result. (BAND 9.95 + 3.7kg vs. STAND 7.56 =2.8kg. These results suggest by the outcome that by adding elastic tension to the bench press could be a productive method of increasing strength. 

A study was held by (Mina et al., 2014) was to determine whether VRT exercise during a warm-up on free weight resistance (FWR) has an effect on maximal squat performance. 16 active men (age = 26.0 = 7.8 years; height=1.7 = 0.2m; mass= 82.6 = 12.7kg) were tested for 1RM in the squat lift. Later, the subjects visited the laboratory on either control Free weight resistance(FWR) or Veriable Resistance (VR) experimental where they performed squat lifts at 85% of 1Rm 2 sets of 3 repetitions; during the VR, 35% of the load had come from the band tension. After a5 minute rest, 1RM was recorded. The results were that no subject increased 1RM after FWR, however 13/16 subject(81%) of the subjects increased 1RM after VRT (mean- 7.7% p < 0.01). 
The comparison of Variable Resistance training to strength training with free weights, from the studies that I have analysed show that Variable resistance training have a more positive effect on the 1RM outcome. Although they VRT and free weight training have positive outcomes for the 1RM  Each of these studies have completely different populations, they were testing for the same outcome- to gain strength by using the 1RM score to determine whether they had improved or not. The study which was held by (Rivière, Louit, Strokosch and Seitz, 2017) which tested VRT against free-weights confirmed that the half that training VRT had a more significant outcome for 1RM which answers my question that VRT is the more effective training to improve 1RM. The next study which was held by (Bellar et al., 2011) also proved that VRT is more effective on 1RM outcome due to the athletes having an overall higher 1RM result than the athletes which trained with the free weights. Both of these results give us the answer that VRT is more effective in improving your strength for 1RM score and that by adding elastic tension it is a more productive method for improving your strength training than by using free weights. VRT tends to be more effective way to increase strength training for the 1RM score, this could be due to the resistance of bands or chains adding an extra resistance weight because of the added weight load, in which you have to push through for the full extension stage which is putting more stress and weight on the muscles. The final study which was tested by (Mina et al., 2014), also had the same result where the 1RM increased after VRT, and 0 subjects increased their 1RM by Free weight training. This also gives us the conclusion that by training with added resistance is more beneficial for increasing strength training. 

In conclusion to the analysis, all 3 studies had exactly the same outcome where the 1RM outcome was more significant after VRT. Therefore VRT has a more beneficial outcome on strength training where 1RM is used. 
VRT is more efficient if wanting to progress your strength over a shorter period of time Recent work assessing the action of elastic pressure along with normal free-weight tension in the traditional back squat exercise proposes that the ideal split between the resistance obtain from free-weight tension and elastic pressure is 80-85 and 15-20%, separately, in view of strength measurements. (Bellar et al., 2011). 
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