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Evidence-based Practice Initiative – Simulator II 
 
 
Simulator II specific references: 

Campion H, Goad A, Rayan G, Porembski M: Pisiform excision for pisotriquetral 
instability and arthritis. J Hand Surg. 2014;39(7):1251-1257 
 
ABSTRACT: 
Purpose: To evaluate wrist strength and kinematics after pisiform excision and preservation of 
its soft tissue confluence for pisotriquetral instability and arthritis. 
Methods: We evaluated 12 patients, (14 wrists) subjectively and objectively an average of 7.5 
years after pisiform excision. Three additional patients were interviewed by phone. Subjective 
evaluation included inquiry about pain and satisfaction with the treatment. Objective testing 
included measuring wrist flexion and extension range of motion, grip strength, and static and 
dynamic flexion and ulnar deviation strengths of the operative hand compared with the 
nonsurgical normal hand. Four patients had concomitant ulnar nerve decompression at the 
wrist. 
Results: All patients were satisfied with the outcome. Wrist flexion averaged 99% and wrist 
extension averaged 95% of the nonsurgical hand. Mean grip strength of the operative hand was 
90% of the nonsurgical hand. Mean static flexion strength of the operative hand was 94% of the 
nonsurgical hand, whereas mean dynamic flexion strength was 113%. Mean static ulnar 
deviation strength of the operative hand was 87% of the nonsurgical hand. The mean dynamic 
ulnar deviation strength of the operative hand was 103% of the nonsurgical hand. 
Conclusions: Soft tissue confluence-preserving pisiform excision relieved pain and retained 
wrist motion and static and dynamic strength. Associated ulnar nerve compression was a 
confounding factor that may have affected outcomes. 
Type of study/level of evidence: Therapeutic IV. 
 
Use of Simulator: musculoskeletal evaluation of isolated isometric and dynamic wrist 
strength and power output. 
 

___________________________________________ 
 
 
 
Barbour J, Yee A, Kahn LC, MacKinnon SE: Supercharged end-to-side anterior 
interosseous to ulnar motor nerve transfer for intrinsic musculature 
reinnervation. J Hand Surg. 2012;37A:2150-2159 

ABSTRACT: Functional motor recovery after peripheral nerve injury is predominantly 
determined by the time to motor end plate reinnervation and the absolute number of 
regenerated motor axons that reach target. Experimental models have shown that axonal 
regeneration occurs across a supercharged end-to-side (SETS) nerve coaptation. In patients 
with a recovering proximal ulnar nerve injury, a SETS nerve transfer conceptually is useful to 
protect and preserve distal motor end plates until the native axons fully regenerate. In addition, 
for nerve injuries in which incomplete regeneration is anticipated, a SETS nerve transfer may be 
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useful to augment the regenerating nerve with additional axons and to more quickly reinnervate 
target muscle. We describe our technique for a SETS nerve transfer of the terminal anterior 
interosseous nerve (AIN) to the pronator quadratus muscle (PQ) end-to-side to the deep motor 
fascicle of the ulnar nerve in the distal forearm. In addition, we describe our postoperative 
therapy regimen for these transfers and an evaluation tool for monitoring progressive muscle 
reinnervation. Although the AIN–to–ulnar motor group SETS nerve transfer was specifically 
designed for ulnar nerve injuries, we believe that the SETS procedure might have broad clinical 
utility for second- and third-degree axonotmetic nerve injuries, to augment partial recovery 
and/or “babysit” motor end plates until the native parent axons regenerate to target. We would 
consider all donor nerves currently utilized in end-to-end nerve transfers for neurotmetic injuries 
as candidates for this SETS technique. 
 
Use of Simulator: musculoskeletal/neuro-muscular treatment to increase upper extremity 
strength and function. Charts progress made. 
 

___________________________________________ 
 
 
 
Lomond KV, Cote JN: Shoulder functional assessment in persons with chronic 
neck/shoulder pain and healthy subjects: Reliability and effects of movement 
repetition. Work. 2011;38:169-180 
 
ABSTRACT: 
Objective: Obtaining reliable functional capacity measures from injured workers is an essential 
part of the return to work (RTW) process. The present study compares shoulder functional 
outcomes between healthy individuals and others with neck/shoulder pain, assesses reliability 
and examines the influence of repetitive movements on shoulder function. 
Methods: Subjects performed trials of flexion and abduction active range of motion (ROM), and 
cumulative power output (PO) in a pushing/pulling task on the Baltimore Therapeutic Equipment 
Simulator II in two consecutive sessions. Tasks were assessed before and after performing a 
repetitive arm task, during which heart rate (HR) was recorded, until scoring 8 on the Borg 
CR10 scale or on a 11-point numeric rating scale (NRS) for pain. 
Participants: Persons with chronic neck/shoulder pain (intensity ≥ 3/10 for > 3 months) (n = 16) 
and an age- and sex-matched control group (n = 16). 
Results: Functional shoulder measures demonstrated strong inter-session reliability, except PO 
in the pain group. Average repetitive task duration was shorter in the pain group (4 min vs. 7 
min). 
Conclusions: The protocol detected both pain- and time-related impairments, with HR and PO 
being sensitive to movement duration and ROM to pain. 
 
Use of Simulator: musculoskeletal evaluation and treatment of upper extremity strength. 
Work performance (dynamic power output) measured for functional tasks of pushing and 
pulling.   
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Robertson D: Individualized functional work evaluation and vision: A case study in 
reasonable accommodation. Work. 2011;39:31-35 
 
ABSTRACT: A case study is provided where functional capacity evaluation, work place 
assessment, and driver rehabilitation assessments were combined to produce an individualized 
functional work evaluation. A human rights complaint was launched by worker who alleged that 
her employer had determined that her vision impairment rendered her incapable of meeting her 
job demands, which could not be ‘reasonably accommodated’. An evidence based practice 
approach and clinical reasoning process utilized by the assessor in developing an individualized 
evaluation is described. The individualized evaluation developed by the assessor is consistent 
with the clinical trend towards the inclusion of direct observation of actual occupational 
performance, in making a determination of work ability. The resulting individualized evaluation 
was integral to the Human Rights Tribunal in determining whether the worker’s limitations could 
be “reasonably accommodated.” 
 
Use of Simulator: evaluation of driving via simulated tasks (as part of FCE). Is cited as a 
computerized tool that can simulate a variety of tasks, including driving a car. 
 

___________________________________________ 
 
 
 
Frazier MS, Boardman MJ, Westland M, Imbriglia JE: Surgical treatment of partial 
distal biceps tendon ruptures. J Hand Surg. 2010;35A:1111-1114 
 
ABSTRACT: 
Purpose: To demonstrate that surgical repair of partial distal biceps tendon ruptures allows 
return of supination and flexion strength nearly equal to the contralateral side without 
compromising range of motion. 
Methods: We performed a retrospective study of 17 patients with unilateral partial biceps 
tendon ruptures who underwent surgical repair between 2003 and 2009, and who returned for 
further evaluation and strength testing. The follow-up examination included questionnaires, x-
rays, strength testing, and range of motion with comparison to the opposite side. We used the 
Baltimore Therapeutic Equipment work simulator to objectively test isometric and dynamic 
elbow flexion and forearm supination strength of both extremities. 
Results: A total of 17 patients returned for additional testing, 14 of whom had failed nonsurgical 
treatment. One patient had asymptomatic heterotopic ossification. Two patients reported mild 
lateral antebrachial cutaneous nerve dysesthesias. There was one partial re-rupture 4 years 
after the original surgery. The second repair consisted of suture anchor fixation; 15 months after 
re-repair, the patient remains asymptomatic. Average postoperative Disabilities of the Arm, 
Shoulder, and Hand score was 9 (range, 0–33). One patient had limited pronation (50° 
degrees). The average isometric and dynamic elbow flexion was 3% and 11% stronger, 
respectively, compared with the opposite side. Average isometric supination was 6% and 
average dynamic supination was 10% weaker. 
Conclusions: After surgical treatment of partial distal biceps tendon tears, most patients 
achieved good return of strength with full motion. Surgical treatment of partial distal biceps 
tendon tears is a viable option after failed nonsurgical treatment.  
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Type of study/level of evidence: Therapeutic IV. 
 
Use of Simulator: musculoskeletal evaluation of muscle strength of the elbow and 
forearm. 
 

___________________________________________ 
 
 
 
Greenberg JA: Endobutton repair of distal biceps tendon ruptures. J Hand Surg. 
2009;34A:1541-1548 
 
ABSTRACT: Anatomic reconstruction is now recognized as the optimal treatment for distal 
biceps ruptures to maximize functional upper extremity potential. Reconstruction minimizes the 
loss of flexion and supination strength and endurance that is associated with neglected or 
untreated ruptures. A single-incision, anterior approach for reconstruction of distal ruptures is 
facilitated by the use of a titanium button that is anchored to the end of the tendon and then 
engaged on the posterior proximal radius. This construct has been shown to have superior 
strength, facilitating early rehabilitation and return to activity. 
 
Use of Simulator: musculoskeletal evaluation of muscle strength of the elbow and 
forearm. 
 

___________________________________________ 
 
 
 
Kaiser GL, Bodell LS, Berger RA: Functional outcomes after arthroplasty of the 
distal radioulnar joint and hand therapy: A case series. J Hand Ther. 2008;21:398-
409 
 
ABSTRACT: The purpose was to present a therapy protocol for use after implantation of an 
ulnar head endoprosthesis and to describe the functional outcomes after hand therapy. This is a 
retrospective review of a series of eight patients treated with a specified therapy protocol after 
ulnar head resection and implant arthroplasty. Marked improvements in pain and function were 
reported, though some pain with exertion remained. Two patients were on worker’s 
compensation and both have returned to their premorbid work status. Functional use of the 
extremity was achieved by two to six weeks, with a mean of four weeks. Maximum medical 
improvement with good-to-excellent early results was achieved in all patients by 16 weeks. It is 
our experience that with this directed therapy protocol patients undergoing this procedure 
experience rapid recovery and an ability to return to activities of daily living in a timely manner. 
This paper provides a baseline protocol and rationale for use with patients who have undergone 
surgery with an ulnar head endoprosthesis. 
 
Use of Simulator: musculoskeletal treatment for/of strength and function of the hand, 
wrist, forearm and elbow. 
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Smurr LM, Robinson M, Smith-Forbes E: Treating the war casualty: Case reports of 
polytrauma. J Hand Ther. 2008;21:177-188 
 
ABSTRACT: The new generation of wounded Warriors is vastly different from those seen in the 
past, and military occupational therapists (OTs) must adapt to the challenges to meet the needs 
of these young men and women. Three case reports will be presented demonstrating the 
adaptability and flexibility of military OTs serving the combat wounded Warrior. The first case 
report reviews the rehabilitation process of a Sailor who was hit by an improvised explosive 
device (IED) and sustained an open shrapnel wound to his left upper extremity. The second 
case report presents the complex rehabilitation process of a Soldier who sustained an open 
distal radius and carpal fractures with soft tissue loss to his left hand from a gunshot wound 
after his helicopter was shot down. The final case report represents a Soldier who was injured 
using a table saw while in Iraq and sustained lacerations to his left hand thumb, index, and ring 
fingers. These case reports represent some of the demands and challenges that military OTs 
face when treating the war casualty. 
 
Use of Simulator: musculoskeletal treatment of upper extremity strength deficits. Task 
specific training was used.  (Case #2) 
 

___________________________________________ 
 
 
 
Burks R, Burke W, Stevanovic M: Rehabilitation following repair of a torn latissimus 
dorsi tendon. Phys Ther J. 2006;86:411-423 
 
ABSTRACT:  
Background and Purpose: This report describes the rehabilitation of a patient following 
surgical repair of a torn latissimus dorsi tendon. The scientific rationale for the treatment 
progression is discussed.  
Case Description: A 35-year-old man with a ruptured latissimus dorsi tendon 6 weeks following 
surgical repair was referred for physical therapy to recover range of motion and strength 
sufficient for return to work as a police officer on the SWAT team. A review of tendon healing in 
animal studies is presented and related to the development of the plan of care for this patient.  
Outcomes: Latissimus dorsi muscle isometric force generation on the injured side was 92% of 
that of the uninjured side. The patient returned to work as a SWAT team member.  
Discussion: No detailed reports of postoperative latissimus dorsi tendon rehabilitation are 
available. The program for this patient was based on research demonstrating the timeline for 
recovery of tensile strength in healing tendons. This approach can direct rehabilitation following 
repair of other tendons, especially in uncommon injuries where specific guidelines have not 
been developed.  
 
Use of Simulator: musculoskeletal evaluation and treatment of muscle strength of the 
upper extremity through isolated and integrated movements. 
 
 
 
 



   
 

Dec. 15, 2014 
 

6 

Jiang Z, Shu Y, Drum J, Reid S, Mirka GA: Effects of age on muscle activity and 
upper body kinematics during a repetitive forearm supination task. Intl J Industrial 
Ergonomics. 2006;36:951-957 
 
ABSTRACT: The principal objective of this study was to assess the effects of age on upper 
extremity muscle activation patterns and upper body kinematics during a forearm supination 
task. Age-related physiological and biomechanical changes in the musculoskeletal system have 
been documented in the literature. It was hypothesized that these changes may have an impact 
on muscle recruitment and work technique (postural/kinematic) employed during work tasks. A 
simple repetitive forearm supination task was used to evaluate these hypotheses. Twenty 
subjects (ten in each age group 19–29 and 55–65) performed a series of static and dynamic 
forearm supination tasks on a work simulator. These exertions were performed at eight different 
levels of supination torque: 5–40 lb-in in 5 lb-in increments. As the subjects performed the static 
exertions the activation levels of several key muscles of the upper extremity were captured 
using surface electromyography. As the subjects performed the dynamic exertions, the motions 
of the upper body and upper extremity were captured using a magnetic field-based motion 
analysis system. The results of the static exertions showed that older subjects generated 135% 
greater trapezius muscle activity (significant at po0:05 level) but no other muscle group sampled 
showed a significant difference between the age groups. In the dynamic exertions, age had no 
effect on upper limb/torso kinematic responses. In both the static and dynamic exertions, 
supination torque level had a significant impact on muscle activity and kinematics. These results 
provide empirical evidence that age alone does not have a consistent impact on biomechanical 
responses during physically demanding work tasks. 
 
Use of Simulator: musculoskeletal evaluation of isometric strength and dynamic power 
output of isolated wrist/forearm motions. 
 

___________________________________________ 
 
 
 
Pagnotta A, Korner-Bitensky N, Mazer B, Baron M, Wood-Dauphinee S: Static wrist 
splint use in the performance of daily activities by individuals with rheumatoid 
arthritis. J Rheumatol. 2005; 32:2136-2143 
 
ABSTRACT: 
Objective. In individuals with rheumatoid arthritis (RA), to identify the influence of wrist splint 
wear on pain, work performance, endurance, perceived task difficulty, and perceived splint 
benefit while performing various upper limb tasks. 
Methods. This crossover study included 30 individuals with wrist involvement. Pain, work 
performance, endurance, and perceived task difficulty were assessed with the splint on and off. 
Using a work simulator, participants performed 14 tasks, 10 assessing work performance and 4 
assessing endurance. A visual analog scale (VAS) was used to rate pain, task difficulty, and 
perceived splint benefit. 
Results. With the splint on, pain was significantly lower in 5 tasks, as was perceived difficulty in 
task performance. Work performance did not differ significantly with the splint on versus off. = 
While mean endurance scores were always better with the splint on, differences reached 
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significance on only one task. The task with greatest overall perceived splint benefit was 
“chopping with a knife.” 
Conclusion. Results revealed that for most tasks, there was generally a positive effect of splint 
use on hand function; however, perceived splint benefit was marginal. For most tasks splint use 
improved or did not change pain levels, did not interfere with work performance, increased or 
maintained endurance, and did not increase perceived task difficulty. The findings suggest that 
wrist splint prescription is not a simple process; clinicians and clients need to work together to 
determine the daily wear pattern that maximizes benefit and minimizes inconvenience according 
to the client’s individual needs. 
 
Use of Simulator: musculoskeletal evaluation and treatment of upper extremity strength. 
Isometric strength and work performance (dynamic power output).  Computerized 
readouts were generated for each task. 
 

___________________________________________ 
 
 
 
Reiner R, Nef T, Colombo G: Robot-aided neurorehabilitation of the upper 
extremities. Med Biol Eng Comput. 2005;43:2-10 
 
ABSTRACT: Task-oriented repetitive movements can improve muscle strength and movement 
coordination in patients with impairments due to neurological lesions. The application of robotics 
and automation technology can serve to assist, enhance, evaluate, and document the 
rehabilitation of movements. The paper provides an overview of existing devices that can 
support movement therapy of the upper extremities in subjects with neurological pathologies. 
The devices are critically compared with respect to technical function, clinical applicability, and, 
if they exist, clinical outcomes. 
 
Use of Simulator: training and evaluation of a wide variety of movements, including many 
different work and ADL tasks, as well as warming up and stretching exercises. 
 

___________________________________________ 
 
 
 
Supporting Evidence: 
 
Carvalho A, Caserotti P, Carvalho C, Abade E, Sampaio J: Effect of a short time 
concentric versus eccentric training program on electromyographic activity and 
peak torque of quadriceps. J Hum Kinet. 2014;41:5-13 
 
ABSTRACT: The purpose of this study was to examine the effect of an 8-week concentric (CON) versus 
eccentric (ECC) isokinetic training program on the electromyography (EMG) signal amplitude of vastus 
medialis (VM), vastus lateralis (VL) and rectus femoris (RF). Also, the isometric (ISO) and dynamic 
maximum strength of the knee extensors were assessed. Eighteen physically healthy male subjects (age 
22 ± 1 years, body height 177 ± 4 cm, body mass 73 ± 7 kg) performed four weeks of unilateral CON 
isokinetic training for the quadriceps of the dominant leg on a REV9000 dynamometer. At the end of the 
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fourth week, the sample was divided into two groups, with one group performing additional four weeks of 
unilateral ECC training and the other continuing with CON training. The training sessions consisted of 
three sets of ten maximal repetitions at a velocity of 60ºs-1, three days per week for eight weeks. The 
results showed that CON and ECC groups improved the peak torque in all types of contractions. Also, 
both groups presented increases in the avgEMG for VL, VM and RF. The present investigation showed 
that CON training elicited increases of the ISO peak torque and VM avgEMG in the CON contraction. 
Additionally, significant gains were reported after the ECC training on the VM avgEMG in all contractions 
and RM avgEMG in CON contraction. 
 

___________________________________________ 
 
 
 
Farup J, Sorensen H, Kjolhede T: Similar changes in muscle fiber phenotype with 
differentiated consequences for rate of force development: Endurance versus 
resistance training. Human Movement Sci. 2014;34:109-119 
 
ABSTRACT: Resistance training has been shown to positively affect the rate of force 
development (RFD) whereas there is currently no data on the effect of endurance training on 
RFD. Subjects completed ten weeks of either resistance training (RT, n = 7) or endurance 
cycling (END, n = 7). Pre and post measurements included biopsies obtained from m. vastus 
lateralis to quantify fiber phenotype and fiber area and isokinetic dynamometer tests to quantify 
maximal torque (Nm) and RFD (Nm/s) at 0–30, 0–50, 0–100 and 0–200 ms during maximal 
isometric contraction for both knee extensors and flexors. Both groups increased the area 
percentage of type IIa fibers (p < .01) and decreased the area percentage of type IIx fibers 
(p = .05), whereas only RT increased fiber size (p < .05). RT significantly increased eccentric, 
concentric and isometric strength for both knee extensors and flexors, whereas END did not. RT 
increased 200 ms RFD (p < .01) in knee flexor RFD and a tendency towards an increase at 
100 ms (p < .1), whereas tendencies towards decreases were observed for the END group at 
30, 50 and 100 ms (p < .1), resulting in RT having a higher RFD than END at post (p < .01). In 
conclusion, resistance training may be very important for maintaining RFD, whereas endurance 
training may negatively impact RFD. 
 

___________________________________________ 
 
 
 
Clark DJ, Patten C: Eccentric versus concentric resistance training to enhance 
neuromuscular activation and walking speed following stroke. Neurorehabil Neural 
Repair. 2013;27(4):335-344 
 
ABSTRACT: 
Background. Impaired voluntary neuromuscular activation of agonist muscles is a primary 
determinant of weakness and motor dysfunction following stroke.  
Objective. To determine whether eccentric resistance training (ECC) resistance training is 
superior to concentric resistance training (CON) resistance training to enhance neuromuscular 
activation, strength, and walking speed after stroke.  
Methods. A total of 34 adults post-stroke participated in a staged intervention comprising (1) 
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either CON-only or ECC-only resistance training of the paretic leg followed by (2) gait training. 
Changes in voluntary neuromuscular activation and power were assessed for both the trained 
paretic and untrained non-paretic legs. Self-selected and fast walking speeds were also 
assessed.  
Results. In response to resistance training, the ECC group experienced larger improvements in 
neuromuscular activation of paretic leg muscles, rectus femoris and vastus medialis (P < .005), 
and the largest gains in paretic leg power (+74% for ECC contractions, P < .0001). ECC also 
had greater cross-education of increased power to the untrained non-paretic leg (12%-14%, P = 
.006). Over the course of gait training, much of the gain in paretic leg activation in the ECC 
group was lost, such that the net change in agonist activation was comparable between the 
CON and ECC groups when the full intervention was completed. Nevertheless, improvement in 
walking speed post-intervention was more prevalent in the ECC than CON group.  
Conclusion. ECC resistance training was more effective for improving bilateral neuromuscular 
activation, strength, and walking speed following stroke. Future research should assess whether 
a longer duration ECC training program can provide further benefit. 
 

___________________________________________ 
 
 
 
Brody LT: Effective therapeutic exercise prescription: The right exercise at the 
right dose. J Hand Ther. 2012;25:220-232 
 
ABSTRACT: The prescription of an effective therapeutic exercise program requires the right 
dosage of the right exercise, at the right time for that patient. The therapist must understand and 
apply training principles effectively in the presence of pathology, injury, or otherwise unhealthy 
tissue. The intervention goal is to close the gap between current performance and the desired 
goal or capacity. Although there may be a preferred linear path from current performance to 
optimal outcome, complexities of the human body, internal factors, and external variables may 
create barriers to this direct path. Successful programs include key program design 
considerations such as ensuring a stable baseline before progression, treating the right 
impairments and activity limitations, understanding contextual factors, considering the principles 
of specificity and optimal loading, and applying dosing principles. Program progression can be 
achieved through increases in total exercise volume and/or through manipulation of exercise 
challenges at the same exercise volume. Effective application of these principles will guide 
patients toward their goals as quickly and efficiently as possible. 
 

___________________________________________ 
 
 
 
Remaud A, Cornu C, Guevel A: Neuromuscular adaptions to 8-week strength 
training: isotonic versus isokinetic mode. Euro J Applied Physiol. 2010;108(1):59-69 
 
ABSTRACT: 
Previous studies attempted to compare the effectiveness of isokinetic and isotonic training. 
However, they have provided conflicting results. The purpose of this study was to compare the 
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effects of isotonic versus isokinetic standardized concentric strength training programs of the 
knee extensors on the neuromuscular system. The standardization of these two training 
programs was ensured by the equalization of the total external amount of work performed and 
the mean angular movement velocity. Thirty healthy male students were randomly assigned to 
the isotonic (IT; n = 11), the isokinetic (IK; n = 11) or the control (C; n = 8) group. Both IT and IK 
groups trained their dominant lower leg 3 sessions/week for 8 weeks on a dynamometer. The IT 
group exercised using a preset torque of 40% of the maximal voluntary isometric torque at 70° 
(0° = leg in horizontal position). The IK group exercised at a velocity ranging between 150° and 
180° s−1. Isotonic, isokinetic and isometric tests were performed on a dynamometer before and 
after strength training. Surface electromyographic activity of vastus lateralis, vastus medialis, 
rectus femoris, semitendinosus and biceps femoris muscles was recorded during the tests. 
Significant strength increases in both dynamic and static conditions were noticed for IT and IK 
groups without any significant difference between the two trained groups. Agonist muscle 
activity also increased with training but no change in antagonist muscle co-activity was 
observed. The two training methods could be proposed by clinicians and athletic coaches to 
improve concentric muscle strength in dynamic and static conditions. 
 

___________________________________________ 
 
 
 
Hubbard RE, Fallah N, Searle SD, Mitnitski A, Rockwood K: Impact of exercise in 
community-dwelling older adults. PLoS One. 2009;4(7):epub6174 
 
ABSTRACT: 
Background: Concern has been expressed that preventive measures in older people might 
increase frailty by increasing survival without improving health. We investigated the impact of 
exercise on the probabilities of health improvement, deterioration and death in community-
dwelling older people. 
Methods and Principal Findings: In the Canadian Study of Health and Aging, health status 
was measured by a frailty index based on the number of health deficits. Exercise was classified 
as either high or low/no exercise, using a validated, self-administered questionnaire. Health 
status and survival were re-assessed at 5 years. Of 6297 eligible participants, 5555 had 
complete data. Across all grades of frailty, death rates for both men and women aged over 75 
who exercised were similar to their peers aged 65 to 75 who did not exercise. In addition, while 
all those who exercised had a greater chance of improving their health status, the greatest 
benefits were in those who were more frail (e.g. improvement or stability was observed in 
34% of high exercisers versus 26% of low/no exercisers for those with 2 deficits compared with 
40% of high exercisers versus 22% of low/no exercisers for those with 9 deficits at baseline). 
Conclusions: In community-dwelling older people, exercise attenuated the impact of age on 
mortality across all grades of frailty. Exercise conferred its greatest benefits to improvements in 
health status in those who were more frail at baseline. The net effect of exercise should 
therefore be to improve health status at the population level. 
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Knudson DV: Correcting the use of the term “power” in the strength and conditioning 
literature. J Strength Cond Res. 2009;23(6):1902-1908 
 
ABSTRACT: Many strength and conditioning papers have incorrectly adopted the colloquial use 
of the term ‘‘power’’ as a measure of short-term, high-intensity muscular performance despite a 
long history of research and editorials critical of this practice. This has led to confusion, incorrect 
interpretations, and conflicting results in the literature. This paper summarizes the scientific 
evidence on external mechanical power as a short-term, high-intensity neuromuscular 
(anaerobic) performance or training variable. Many problems in the measurement and use of 
power in strength and conditioning research were identified, as well as problems in the use of 
the vertical jump as a field test of power. A critical review of the biomechanics, measurement, 
and training research does not support this colloquial use of the term ‘‘power.’’ More research is 
needed that improves our understanding of the domains of muscular strength or neuromuscular 
performance, as well as partial correlation and multiple regression analyses to document the 
unique associations between these domains, biomechanical variables, training effects, and 
sport performance. Strength and conditioning research should limit the use of the term power to 
the true mechanical definition and provide several specific and measurement details on this 
measurement. 
 

___________________________________________ 
 
 
 
Ahtiainen JP, Pakarinen A, Alen M, Kraemer WJ Hakkinen K: Short vs. long rest 
period between the sets in hypertrophic resistance training: Influence on muscle 
strength, size, and hormonal adaptation in trained men. J Strength Cond Res. 
2005;19(3):572-582 
 
ABSTRACT: Acute and long-term hormonal and neuromuscular adaptations to hypertrophic 
strength training were studied in 13 recreationally strength trained men. The experimental 
design comprised a 6-month hypertrophic strength-training period including 2 separate 3-month 
training periods with the crossover design, a training protocol of short rest (SR, 2 minutes) as 
compared with long rest (LR, 5 minutes) between the sets. Basal hormonal concentrations of 
serum total testosterone (T), free testosterone (FT), and cortisol (C), maximal isometric strength 
of the leg extensors, right leg 1 repetition maximum (1RM), dietary analysis, and muscle cross-
sectional area (CSA) of the quadriceps femoris by magnetic resonance imaging (MRI) were 
measured at months 0, 3, and 6. The 2 hypertrophic training protocols used in training for the 
leg extensors (leg presses and squats with 10RM sets) were also examined in the laboratory 
conditions at months 0, 3, and 6. The exercise protocols were similar with regard to the total 
volume of work (loads 3 sets 3 reps), but differed with regard to the intensity and the length of 
rest between the sets (higher intensity and longer rest of 5 minutes vs. somewhat lower intensity 
but shorter rest of 2 minutes). Before and immediately after the protocols, maximal isometric 
force and electromyographic (EMG) activity of the leg extensors were measured and blood 
samples were drawn for determination of serum T, FT, C, and growth hormone (GH) 
concentrations and blood lactate. Both protocols before the experimental training period (month 
0) led to large acute increases (p , 0.05–0.001) in serum T, FT, C, and GH concentrations, as 
well as to large acute decreases (p , 0.05–0.001) in maximal isometric force and EMG activity. 
However, no significant differences were observed between the protocols. Significant increases 
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of 7% in maximal isometric force, 16% in the right leg 1RM, and 4% in the muscle CSA of the 
quadriceps femoris were observed during the 6- month strength-training period. However, both 
3-month training periods performed with either the longer or the shorter rest periods between 
the sets resulted in similar gains in muscle mass and strength. No statistically significant 
changes were observed in basal hormone concentrations or in the profiles of acute hormonal 
responses during the entire 6-month experimental training period. The present study indicated 
that, within typical hypertrophic strength-training protocols used in the present study, the length 
of the recovery times between the sets (2 vs.5 minutes) did not have an influence on the 
magnitude of acute hormonal and neuromuscular responses or long-term training adaptations in 
muscle strength and mass in previously strength trained men. 
 

___________________________________________ 
 
 
 
Galvao DA, Taaffe DR: Resistance exercise dosage in older adults: Single- vs 
multiset effects on physical performance and body composition. J Am Geriat 
Society. 2005;53(12):2090-2097 
 
ABSTRACT: 
Objectives: To determine whether variation in resistance exercise volume affects muscle 
function and physical performance response in older adults. 
Design: A randomized trial with subjects assigned to a single-set (1-SET) or three-set (3-SET) 
exercise group. 
Setting: An exercise facility at the University of Queensland. 
Participants: Twenty-eight community-dwelling men and women aged 65 to 78. 
Intervention: Progressive resistance training consisting of seven exercises targeting the major 
muscle groups of the upper and lower body performed on exercise machines twice weekly for 
20 weeks at eight-repetition maximum (RM) intensity. 
Measurements: Muscle function included isotonic muscle strength (1-RM) of the seven 
exercises, isokinetic and isometric knee extensor strength, and muscle endurance for the chest 
press and leg press exercises. Physical performance included timed chair rise, usual and fast 6-
m walk, 6-m backwards walk, 400-m walk, floor rise to standing, and stair climbing ability. In 
addition, body composition was determined using dual energy x-ray absorptiometry. 
Results: Isotonic muscle strength increased in both exercise groups for all seven exercises 
(P<.01), with the gain in the 3-SET group greater (P<.05) for the seated row, triceps extension, 
and knee extension (analysis of covariance). Similarly, muscle endurance gains were greater for 
the 3-SET than the 1-SET group (P<.01), with no significant difference between groups for 
isokinetic and isometric knee extensor strength. Both groups improved (P<.05) in the chair rise 
(1-SET, 10.1%; 3-SET, 13.6%), 6-m backwards walk (1-SET, 14.3%; 3-SET, 14.8%), 400-m 
walk (1-SET, 3.8%; 3-SET, 7.4%), and stair climbing test (1-SET, 7.7%; 3-SET, 6.4%), with the 
only difference between groups for the 400-m walk (P<.05). There was no difference between 
groups for change in body composition. 
Conclusion: Resistance training consisting of only single-set exercises is sufficient to 
significantly enhance muscle function and physical performance, although muscle strength and 
endurance gains are greater with higher-volume work. These findings have application in 
designing time-efficient exercise regimens to enhance neuromuscular function in older adults. 
 


