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Laboratory Session 10: 1 and 5 RM Strength Testing
Background

There have been numerous controversies in muscular strength assessment over the last 10 years.  Most recently, the American College of Sports Medicine has received criticism for providing strength training guidelines (1) without a large basis of experimental research support.  Consequently, it is important to know that several key issues involved in strength training, such as optimal loads, repetitions, and sets, and recovery interval durations have not yet been clearly established (3).  Nevertheless, the importance of muscular strength to athletic and sports performance, as well as healthy aging, has required valid methods of strength assessment.

While the one repetition maximum (1 RM) test is the criterion method for quantifying dynamic strength, it remains difficult to measure, exposes the subject/client to increased risk for musculoskeletal injury, and simply cannot be done safely or properly in subjects of increasing age and/or poor strength.  As such, alternative methods for strength testing have been devised based on a larger number of repetitions to failure (2,4,5).

Purpose

As we at UNM have contributed to this research (5), the purpose of this laboratory is to measure your 1 and 5 RM strength on the bench press, seated leg press, and two additional machines/actions of your choice.  You will compare your results for how your 5 RM compares to your 1 RM (what is the % of your 1 RM load that is your 5 RM?) for the bench press and seated leg press.  You will then select two additional actions to perform the 1 RM and 5 RM, and then assess whether the 5 RM for these actions has a similar %1 RM result.
Methods

1. Warm-up prior to each RM test by completing 20 repetitions at a light load that does not cause fatigue to near failure.
2. I recommend completing the 5 RM test first for the bench press or the leg press, as per Reynolds et al. (5).  Based on your warm-up load and the results of Reynolds et al. (5), estimate a load for the 5 RM.  Try to complete this load for 5 repetitions.  If this was not hard enough, or too hard, wait 5 min and then repeat the condition with an altered load.  Repeat until you establish a correct 5 RM.

3. Use the 5 RM results of Reynolds et al. (5) to estimate the 1 RM loading, and attempt this load for the action.  If this load was inappropriate, recovery for 5 min and adjust the load and repeat the attempt.  Repeat this until you get the 1 RM load.
4. Repeat all of this for the other actions.  The %1 RM load for the non-researched actions may be different to the findings for the bench press and seated leg press.  Nevertheless, use these results as a guide for the establishment of the 1 RM load from the 5 RM results.
Data Processing

5. The kg loads for the 1 and 5 RM testing represents the data for muscular strength.

Results

6. Graph the 1 and 5 RM strength data for each action as bar graphs.
7. Table the %1 RM data for the 5 RM conditions for each action.

Discussion

Did the 5 RM loads reveal consistent % 1 RM loads for all actions?  Explain.
What does the research say about optimal rest intervals between sets?.
Do you agree with all of the ACSM recommendations?
What are the benefits of doing a 5 rather than 1 RM to test strength?
References

pdf documents of all references are found on the Readings web page.
1: American College of Sports Medicine. American College of Sports Medicine position stand. Progression models in resistance training for healthy adults. Med Sci Sports Exerc. 2009 Mar;41(3):687-708. 

2: Brechue WF, Mayhew JL. Upper-body work capacity and 1RM prediction are unaltered by increasing muscular strength in college football players. J Strength Cond Res. 2009 Dec;23(9):2477-86.
3: de Salles BF, Simão R, Miranda F, Novaes Jda S, Lemos A, Willardson JM. Rest interval between sets in strength training. Sports Med. 2009;39(9):765-77.

4: Mayhew JL, Johnson BD, Lamonte MJ, Lauber D, Kemmler W. Accuracy of prediction equations for determining one repetition maximum bench press in women before and after resistance training. J Strength Cond Res. 2008 Sep;22(5):1570-7.

5: Reynolds JM, Gordon TJ, Robergs RA. Prediction of one repetition maximum strength from multiple repetition maximum testing and anthropometry. J Strength Cond Res. 2006 Aug;20(3):584-92.
