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INTRODUCTION

Massage and hest therapy have been routinely examined in the past to
determinetheir effectivenesson human performance. Generally,anecdotal
information exists concerning the effectiveness of massage therapy on
increasingmotor skill performance. For example, the Director of aHospital
in Downey, Californiahasprovided informationconcerningtheeffectiveness
of electrical stimulation on post-polio patients. It was determined that a
post-polio patient was able to regain the use of his or her limbsfollowing
treatment with el ectrical muscle stimulation. Further, utilizing theH-reflex
technique, massage and heat therapy have been shown to decrease
motoneuron excitability in both young healthy adults (Morelli et a., 1990;
1991; Sullivan et d., 1991; Goldberg et a., 1992), as well as in special
populations (Goldberg et a., 1994). However, in these studies the time
coursedf theeffect of massage has been shown tolast for only avery short
period of time. Further, whereas the effectiveness of massage and hesat
therapy has been studied on the reflex system, their combined effects on
the voluntary motor system, and specifically on the generation of maximal
force development, has yet to be studied. Therefore, the purpose of this
study was to examinetheeffectiveness of massage and heat therapy on the
forceproductionaf thequadricepsmusclein both young and elderly subjects.
Thisstudy was an attempt to corroborateor answer many questionsrelated

to massage therapy.

METHODS

Subjectsconsisted of 10 young and 13 elderly subjects. Thedescriptive
statistics for average age, height and weight are shown in Table 1. Each
subject reported to the lab for one day of testing, and each test session
required approximately 45 minutes. Initially, subjectscompleted aSubject
Information Questionnaire detailing their past involvement in activities,
their useof medications, and their general assessment of health andfitness.
Subjects were then seated in a Cybex IT dynamometer, and familiarized
with the apparatus. Subjects were asked to perform five submaximal
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repetitionswith thequadricepsmuscleof their dominant leg, at anintensity
equal to approximately 50 percent of their maximal effort, in an attempt to
warm-up as well as familiarizethem with the procedures. Subjects were
then administered five minutes of vigorous surface massage of the
quadriceps muscle. This was immediately followed by five minutes of
heat, as applied with a standard heating pad. After thistreatment, without
delay, subjects were then given an additional five minutes of massage.
Subjectswerenext tested for five maximal i sokineticvoluntary contractions
at 60 degrees per second, with approximately 15 seconds between each
trial. On each maximal voluntary trial, peak force (in ft-Ibs) and time to
reach peak force (in ms) werecalculated. After thefive contractions,the
quadriceps muscle was cooled with ice, until skin temperaturereturned to
baselinelevel, as measured subjectively with touch. After skin temperature
returned to normal, five maxima voluntary contractions were repeated, to
be used as a basdline measure. On one subject, the control condition (no
massage or heat treatment) was administered first to determinethe effect
of treatment order. In this subject, it was determined that there was no
differencein theorder of theexperimental treatments. On two subjects, a
heat thermister was used on the quadriceps muscle to monitor muscle
temperature. Also, on two subjects additional massage and heat therapy
were extended to 10 minutes each, in an attempt to determine the role of
longer duration massage and heat on force production.

Table 1. Meansand standard deviationsfor age, height and weight of all
subjects.

Group n Age (yrs) Heightcm)  Weight (Kg)
Elderly Women 6 632 (3.4) 165.1(10.2) 627 (9.8)
EldelyMen 6 715 (4.4) 1778(121)  885(8.2)
YoungWomen 5 24.1(3.2) 1456(10.1)  59.0(6.7)
YogMen 5 27.2 (5.1) 1705 (7.7) 755(9.2)
RESULTS

Theresultsfor thisstudy are shown in Tables2 and 3. Specifically, the
elderly women showed a 2.74 declinein maximal force with massageand
heat therapy (70.02 ft-1bs vs 68.10 ft-1bs) and a 1.32 percent increasein
force development time (391.6 ms vs 396.8 ms) with heat and massage
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therapy. Theelderly men, on the other hand, demonstrated a 2.27 percent
increase in peak force (89.58 ft-lbs vs. 91.62 ft-lbs) and a 2.02 percent
increasein forcedevel opment time (362.64 msvs370.00 ms) with massage
and heat therapy. In theelderly male group, it is worth noting that five of
the seven subjects tested increased their maximal force following the
massage and hesat therapy treatment. Theresultsfor boththeelderly subjects
areshownin Table 2

Table2. Meansfor pesak force, force devel opment time and forceimpulse
in elderly subjects.

Force
Development
Peak Force Time Impulse
(ft-1bs) (ms) (ft-1bs)*ms
Women
Massage/Heat Therapy  68.10 396.84 27024.80
Control 70.02 39161 2742053
Men
Massage/Heat Therapy  91.62 370.00 33899.40
Control 89.58 362.66 32487.08

In the young group, therewas a0.71 percent increase in peak force for
(92.46 ft-Ibs vs 93.12 ft-Ibs) and a 0.43 percent decrease in force
development time (370.0 ms vs 368.40 ms) in thewomen, and a4.7 percent
decreasein peak force (137.40 ft-lbs vs 131.22 ft-1bs) and a0.36 percent
decreasein force development time (326.48 msvs 324.40 ms) for the men.
Theresults for the young subjects are shown in Table 3.

Table3. Meansfor peak force, force devel opment time and forceimpul se
in young subjects.

Force
Development
Peak Force Time Impulse
(ft-1bs) (ms) (ft-1bs)*ms
Women
Massage/Heat Therapy  93.12 368.40 34305.40
Control 92.46 370.00 34210.20
Men
Massage/Heat Therapy  131.22 32440 42567.78
Control 137.40 326.48 44858.35
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It isinteresting to note that whereas the young women demonstrated a
dight increasein peak force with the massageand heat therapy, theelderly
women demonstrated a dight declinein force production with massage
and heat therapy. The oppositeeffect was found with the men; thet is, the
young men demonstrated a decrease in peak force with massage therapy
whereas the elderly men demonstrated an increase. It is suggested that
future studies be undertaken to examine the reasonsfor these differential
effectsof massage and heat therapy in men and women.

DISCUSSION

Theresult of this study demonstrated marginal effects of massage and
heat therapy combined on the generation of maximal isokinetic forcein
young and elderly subjects. It appearsthat, if effective, massageand heat
therapy may be beneficial for the elderly malegroup, in whichfive of the
seven elderly males tested produced greater peak force following the
massage and hest therapy. Severa considerations seem warranted. First,
the present study was limited in that skin temperature was not directly
measured, but rather it was assessed through the use of subjective means,
with the exception of two subjects. It isrecommended that future studies
monitor skin temperature to determine its role in determining the
effectivenessof massage and heat therapy. Second, it appears that the
massage and hesat therapy wasless beneficial for theelderly women. Itis
speculatethat perhaps a deeper type massage therapy may be superior for
these women. Alternatively, additional measure should be taken to ensure
that only the quadriceps muscle is being used to exert maximal force, as
other upper body muscles(arms, shoulders) may contributebiomechanicaly
to thegeneration of kneeextensiontorque. Findly, it isrecommended that
additional time be given to the application of both the massage and heat
therapy, to increase its potentia effectiveness.

From this study, it is recommended that future implications center
around theuse of massage and hesat therapy asit relatesto rehabilitation of
injured athletes, and asit relates to atypical subjects with muscular and/or
neurological disorders. Further, theuseof el ectrostimulationtechniquesto
administer deep muscle massage, as opposed to the superficial massage
used in this study seems warranted. It is believed that the increased fatty
tissue associated with aging, particularly in the female group, prevented
the superficial massage used in this study from being effective. Findly, it
is recommended that future studies examine therole of massage and heat
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therapy on skilled performancerather than force production. It should be
noted that medical researchers have indicated to the present authors that
many studies can be generated in various aspectsof thisareain thefuture.
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