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Resistance vs Velocity Based Training in Fall Prevention for Elderly Adults

Introduction

Throughout life there are many changes that happen within our body. Those change may be good, such as gaining more muscle from exercise or increasing cardio fitness from aerobic training, however, they can also be bad. Unfortunately, from aging, we start to lose our muscle mass as early as the 4th decade of life and it continues to decline in a linear fashion. This decline usually results in a 50% loss by the 8th decade of life (Metter EJ et al, 1997). This loss is called sarcopenia and it usually increases the risks of falls within the elderly population (Larsson K, et al., 1979). 

Most researchers try to slow down the process of sarcopenia by implementing exercise and nutrition for those at risk. For instance, a study done by Fiatarone and fellow researchers (1994) showed significant improvements in very old and frail nursing home adults when they participated in exercise and improved their nutrition. One of the largest differences was the muscle strength between the exercise group and non-exercising group. The muscle increase in the exercise group was 113 +/- 8 percent as compared to the non-exercise group who had a 3 +/- 9 percent muscle strength increase (Fiatarone et al., 1994). This suggests that with some exercise and the proper nutrition, there can still be gains in even the frailest individuals.
According the World Health Organization, worldwide, 28-35% of people aged of 65 and over fall each year and this increases to 32-42% for people who are over 70 years old. The World Health Organization also states that falls account for 40% of all injury deaths. A lot of studies suggest that resistance training is the best way to increase muscle mass and strength in order to decrease the risk of falls within the elderly. However, other studies have suggested that high-velocity resistance training can have significant improvements as well when compared to the typical resistance training programs. 
Resistance Training
Currently, the guidelines for resistance training states that loads 70% or more of 1 repetition maximum (1RM) are required in order to maximize hypertrophy and adaptions for muscular strength (American College…, 2009). It is also said that in order to gain muscular strength, one must perform loads of 1-5 RM because this achieves maximal recruitment in muscle fibers (Baechle, TR, Earle, RW, 2008).
A study done by Thomas Delorme showed that low-repetitions with high resistance produced power and high-repetitions with low resistance produced endurance. However, he concluded that weakened muscles should not go into endurance building exercises until muscle power is restored through power building exercises (Delorme, T, 1945). Fiatarone and fellow researchers (1994) used that idea when producing their study. They used high intensity resistance training for the hip and knee extensors for 3 days per week for 10 weeks. They set the resistance at 80% of 1RM and the 1RM would be retested every 2 weeks in order to make adjustments to keep the intensity high (Fiatarone, M et al., 1994). The most important aspect of resistance training is the load percentage, repetitions and sets. Within the Fiatarone study, they described their training sessions as “sessions lasted 45 minutes and were separated by one day of rest. Each repetition lasted six to nine seconds, with a one- to two-second rest between repetitions and a two-minute rest between the three sets of eight lifts” (Fiatarone, M et al., 1994). As previously stated, low repetitions with high resistance is looking to increase muscle power.

Increasing the muscle power through this resistance training is very beneficial to the elder population because it allows them to move better and with greater ease. It was found that after the study concluded, four subjects from the exercise group who had to previously used a walker had moved to only having to use a cane. This study also showed that it is possible at any age to see growth with muscle strength because they used subjects that were well into their 8th decade of life and 38% of their subjects were into their 9th decade (Fiatarone, M et al., 1994). Resistance training is a great way to increase muscle strength without having much weight bearing situations.
Velocity Based Resistance Training

Velocity based resistance training refers to how quickly one can concentrically contract through a specific exercise (Gonzalez-Badillo, J.J., Sanchez-Medina, L., 2010). There are devices to measure velocity and it is a great way to determine one’s 1RM without adding a lot of weight (Harris, N. et al, 2010). This is especially helpful for novices because it may be difficult for them to perform the movement correctly when putting on heavier weight. However, several studies have found that having the intention to move the load with the highest effort is what drives the adaptions and not the type of contraction, load, or movement velocity (Cormie, P. et al., 2011; Crewther, B. et al., 2005). The intention of moving the load with the highest effort and using the actual movement in training are very important when trying to increase and optimize adaptions in the muscles for power. (Cormie, P. et al., 2011).

 Unfortunately, as we age, we start to lose our muscle mass, or sarcopenia, which in turn decreases muscle strength and power. Studies have also shown that with aging, there is greater deficit in muscle power than muscle strength, but overall, both decrease (Skelton, DA et al., 1994). Most movements we do daily rely on rapid force production and when the elderly start to fall, a quick reaction could save them from getting seriously injured. A study done by Bassey and fellow researchers (1992) found that leg extensor power was significantly associated with the ability to rise from a chair, climb stairs, and walking speeds in elderly men and women.
A study done by Henwood and Taaffe investigated the effects of short term high-velocity resistance training. They split the subjects into an exercise group and a control group. The exercise group trained 2 days per week using machine weights for three sets of eight repetitions at 35,55, and 75% of their 1RM using explosive concentric contractions for each exercise. The control group maintained their regular activities through the duration of the study. The results of the study showed increased peak knee extension power in the exercise group by 16.6 +/- 18.3% at 120(/s and there was no power increase in the control group. Another significant improvement was the 6.6% decrease in the 6-meter walk time with the exercise group and there were no changes in the control group. It’s important to note that these two improvements could help elderly adults become able to react quicker from a trip and decrease the risk of a fall. Also, this study and several other studies have indicated that muscle power gains are able to occur in a short amount of time and only needing to train twice a week (Macaluso et al, 2003; Henwood and Taaffe, 2005).
Evaluation
Resistance training has been very effective with treating older patients who need to increase strength to prevent falls. Although it is easy to prescribe, it may not be the best training for those patients. Studies have shown that lower limb muscle power declines at rates that are faster than maximal muscle strength with aging (Skelton et al., 1994; Izquierdo et al., 1996b) and that lack of power is what should be focused on to change. A strong predictor of functional motor performance and incidence of falling has been linked to muscle power and not muscle strength (Foldvari et al., 2000; Skelton et al., 2002). These findings are significant because most might think that older people are getting weaker and that is why they are falling, but these studies show that is it just the muscle not being able to respond quick enough. 

A study done by Pijnappels et al (2005) studied the electromyography (EMG) of the lower limbs when one would trip. They took young and older people for this test and saw a significant difference in the delays in muscle activation in the older subjects. They found that when the rate of EMG is reduced, there was a poorer balance recovery was after tripping and this was significantly seen in the older subjects (Pijnappel et al., 2005). This promotes the idea that training that develops neural adaptations is important to prescribe to older adults. Those older adults need the firing rate of the neurons to be sufficient enough in order to gain the proper muscle strength for functional movements.  

Velocity based training is about the speed of the movements and not the load amount that traditional resistance training focuses on. Kraemer and Newton (2000) found that maximal muscle power depends on muscle morphology and neural activations, which is also linked to maximal muscle strength. The focus of training with older adults when trying to prevent falls should be on maximal muscle power because it is able to produce maximal muscle strength as well. In fact, a study done by de Vos et al. (2005) found that there were greater maximal muscle strength gains in 69-year-old adults when using explosive-type training using heavy loads (80% 1RM) than compared to moderate resistance training (50% 1RM). Velocity training is an excellent preventive training method for older adults that are at a high risk of falling.
Lastly, a study was done by Fielding et al (2002) that took 30 women aged 73 +/- 1 years old and conducted a randomized trial comparing high velocity resistance training (HI) to traditional low velocity resistance training (LO). This study consisted of 16 weeks of training three times per week and focused on leg press and knee extension changes. For the HI group, they were told to perform the concentric phase of each repetition as fast as they could and then perform the eccentric contract over 2 seconds. Their intensity was at 70% of their 1RM and the resistance was adjusted every other week to account for RM increases. The LO group performed three sets of eight repetitions of each exercise at 70% of their 1RM and the resistance was also adjusted biweekly to account for increases in RM (Fielding et al., 2002). 
There were several measures that were taking to compare both groups, however at baseline measurements, there were no differences between them. The biggest difference between the two groups over the 16-weeks was the increase in peak power in leg press from baseline in the HI group (95%) and in the LO group (45%). Within 4 weeks, the HI groups increased 53% in peak power in leg press from baseline and continued to increase. LO group did not see significant increases until 8 weeks with a 25% increase, and a progressive increase after that.
These findings are important when talking about preventive training methods for older adults because a study found that peak power output of the lower extremity muscles is associated with reduced function (Bassey et al., 1992). Also, it should be noted from the study by Fielding et al (2002) there were no significant differences between the two groups, however, both HI and LO increased their strength in leg press (36% vs 30%) and in knee extension (43% vs 39%). This study showed that high velocity resistance training can achieve lower extremity muscular strength improvements just as effectively as traditional resistance training.
Conclusion

In conclusion, throughout life there are many changes that happen to our body as we age and unfortunately some of those changes are not beneficial to us. As we age, we start to lose muscle mass and this increases the risk of falling and becoming seriously injured. There have been many studies done on how to decrease this risk within the elderly by doing different training methods, such as traditional resistance training or velocity based resistance training. Both methods have significant advantages for older adults, however, it seems velocity based training would be the most successful for them. Resistance training shows a lot of improvements with muscle strength, but, as stated above, we lose muscle power at a faster rate than muscle strength. Therefore, through velocity based training, muscle power and muscle strength both increase and this creates the best training method to help prevent falls in the elderly and promote better functional movements. Velocity based training has proved to be the ideal way to create a better life for older adults and increase confidence within their body when dealing with the conflicts of aging.
Word count: 2,077.
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