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s part of a physical exam-

ination, muscle swrength

assessment aids clinicians

in measuring progress,

developing a treatment
plan, and generating 2 differential di-
agnosis (7,15). In the clinic, strength
assessment often has involved some
form of manuat muscle testing, The
most common system udlizes Lovett’s
guidelines (13). This grading system is
based on the ability to move the imb
against gravity for grades up to Fair,
while grades above Fair depend on the
examiner’s perception of the patent’s
ability to hold against manual resis-
tance. Over 30 years ago, Beasley docu-
mented that clinicians failed to detect
substantial weakness in the larger lower
extremity muscle groups during man-
ual muscle testing (4). He found that
the mean force of the quadriceplslin
patients with polio who had a knee. .
extension grade of Normal was only,
58% of that in normal subjects. Those
with a knee extension grade of Good
averaged only 42% of the quadriceps’
force in the normal subjects.

Since then, efforts have been
made to objectify and quantify
strength testing through the use of
isokinetic devices, strain gauges, and
hand-held dynamometers {3,4,7-9,
16). Hand-held dynamometry elimi-
nates the subjective interpretation
required in manual muscle testing
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it has been suggested that the accuracy of manual muscle testing is dependent on examiner
strength. Our purpose was (o refate male and female clinicians’ upper extremity strength to th.e:r
ability to challenge the quadriceps and detect weakness in patients using manual muscle testing.
Quadriceps muscles of seven men and 12 women with posipoliomyelitis were tested manually by
2 male and female clinician while forces were recorded with a hand-held dynarmomeer. Patients’
maximal isometric knee extension force was recorded with a Lido dynamometer and clinicians’
maximal vertical push force was recorded with the hand-held dynamometer, Manual muscle
testing forces, patient maximum quadriceps forces, and examiner push forces were compared with
repeated measures analysis of variance. Female examiners’ maximal vertical push force (235.7 %
54.3 N) was not significantly different from cither female or male patients” maximal quadriceps

force (166,8 = 66.7 N and 341.6 = 123.7 N} but was only 60%

40% of the isometric knee

extension forces generaied by a group of normal women and men. Male examiners were
significantly stronger (357.0 = 93.4 N} than the female but not the male patients and produced
90% and 60% of the normal isometric quadriceps forces for women and men. Examiners gave
appropriate grades in 30 of 38 tests, Examiner strength limits detection of moderate quadriceps
weakness with manual resistance. Most of the muscle test grades, however, were appiopriate,
given the examiner's upper extremity strength. Clinicians using rianual muscle testing should
determine their maximal vertical push force and the extent of Wéa](qess they can detect.
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and is, therefore, more sensitive to
strength differences in patients (2,7,
15). Like manual muscle testing,
however, the detection of weakness is
dependent upon the examiners’ abil-
ity to produce more force than the
patient in the testing position. Exam-

iner strength, therefore, may limit
testing accuracy (9,14,15). Wilkholm
and Bohannon have been the only
investigators to systematically evaluate
the influence of examiner strength
on muscle testing (17), They docu-
mented that examiner strength be-
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came a major determinant in the reli-
ability of hand-held dynamometer
testing for muscle groups that gener-
ated 2 mean maximum force above
120 N. They were unable, however,
to directly compare the examiner’s
and the patient’s maximal force-
producing capability. They did not
measure the upper extremity force of
the examiners in the position and
direction of the muscle test but, rath-
er, recorded upper extremity torque
in shounlder flexion/elbow extension
and shoulder extension/elbow flex-
ion combinations and reported only
the mean of the two torques. Since
they did not measure the subject’s
maximal quadriceps force against 2
stationary device, the subjects’ maxi-
mal capability was not known. In ad-
dition, the manual muscle test of the
quadriceps in their study was per-
formed in 90° of knee flexion which
is not the position recommended by
manual muscle testing texts (11,12},
Finally, the influence of gender on
the strength of the examiner or the
subject has not been documented.
The purpose of this study was
two-fold. The first objective was to
relate the maximal vertical push
force of the dominant upper extrem-
ity in a group of male and female
clinicians to their ability to challenge
the maximal quadriceps force in
male and female postpoliomyelitis
patients durifg manual muscle test-
ing. The patient’s maximal quadri-
ceps force was defined as that force
produced Guring a maximal isometric
knee extension effort on a Lido dyna-
mometer {Loredan Biomedical,
Davis, CA). The second objective was
to quantify the extent to which these
clinicians were able to and did detect
knee extension weakness with the
manual muscle testing grades.

METHODS

Subjects

Nineteen volunteers, recruited
from the Polio Clinic at Rancho Los
Amigos Medical Center, Downey, CA,
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with the diagnosis of postpolio syn-
drome participated as subjects. Sub-
jects included 12 women and seven
men (mean age = 56.8). None had
acute muscular pain or fatigue, and
all were able to extend their knee
fully against gravity. The eight exam-
iners from the Rancho Los Amigos
Medical Center staff included four
female and four male clinicians. Fe-
male testers consisted of one physical
therapist, one orthopaedist, and two
neurologists. The four male testexs
included one physical therapist, one
neurologist, one orthopaedist, and
one physiatrist. All clinicians were
routinie users of manual muscle test-
ing who utilized this evaluation tech-
nique on a weekly basis, All subjects
and examiners signed an informed
consent statement. -

Procedure

Maximal knee extension torque
of the postpolio patients was re-
corded with a Lide dnamometer.
Patients sat with the back rest re-
clined 20° from vertical and with the
tested knee flexed 20° from full ex-
tension. The axis of the Lido lever
arm was aligned with the axis of the
knee joint, and the padded cuff of
the dynamometer arm was placed just
proximal to the malleoli. The. sub-
jects performed two 5-second contrac-
tions of maximum isometric kneé,
extension with a 2-minute rest period
between trials. e

Maximal push capability of the
examiners was documented by/mea-
suring their vertical push force ex-
erted against a stationary Lido lever
arm using 2 microFET hand-held, dy-
namometer (Hogan Health Indus-
tries, Draper, UT). The Lido lever
arm, positioned at 20° below the hor-
izontal, simulated the position of the
tibia during a quadriceps manual
muscle testing. Each examiner per-
formed two 5-second trials pushing
downward against the statonary lever
arm with the microFET. A research
investigator (SM or SC) recorded the
force readings from the microFET

while the examiner was blind to the
values, and the higher of the two val-
ues was used for data analysis.

Fach patient was evaluated with
manual muscle testing in one session
by one female and one male exam-
iner from different disciplines, This
resulted in 38 patient-examiner pairs.
The patient was seated on a plinth
during the muscle test. The examiner
applied resistance to the anterior sur-
face of the distal tibia with the hand-
held dynamometer interposed be-
tween the examiner’s hand and the
subject’s leg. The patient’s knee was
flexed approximately 20°. The force
produced during manual muscle test-
ing of the quadriceps was measured
with the microFET dynamometer.
The examiner assigned a descriptive
grade. Lovett's descriptors of Normal,
Good, and Fair were used, with the
addition of a plus or minus for inter-
mediary levels of Good and Fair. A
research investigator (SM or SC) re-
corded the manual muscle testing

_grades, the microFET force reading

measurements, and the lever arm
that the examiner used for each test.
The lever arm was defined as the per-
pendicular distance from the point of
application of resistance to the knee
joint axis of rotation. Both patients
and examiners were blind to'the mi-
croFET force readings, and th¢ ex-
aminers were blind to the manuyal
muscle testing grade given by the
other clinician.

Data Analysis

The larger of the two peak knee
extension torque values recorded on
the Lido dynamometer was used to
calculate each patient’s maximal
knee extension force. Maximum
quadriceps force was calculated by
dividing the isometric torque by the
lever arm that had been used with
the patient during manual muscle
testing. This value represented the
push force that the examiner needed
to resist that patient’s maximal quad-
riceps torque with the lever arm used
during the manual muscle test.
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MMT = Force produced on the hand-held dynamonm-
eter during manual muscle test

EX MAX = Maximal vertical push force of the exam-
iner measured on the hand-held dynamometer.

TABLE 1. Assessment criteria of manual muscle test
grades.

A two-way analysis of variance was
used to compare the testers’ vertical
push force, the patients’ maximal
quadriceps force, 2nd the force pro-
duced during manual muscle testing
with a grouping factor for male and
fernale patients. Separate analyses
were conducted for the male and
female examiners. When a significant
interaction between patient gender
and torque was found, simple main
effects testing was used to determine
the force differences for each group.
Post hoc testing with a Bonferroni
correction was conducted to deter-
mine where the significant differ-
ences occurred.

The criterton of a force pro-
duced during manual muscle testing
of at least 90% of the patient’s maxi-
mum force on the Lido was estab-
lished to signify that the patient's
quadriceps had been maximally chal-
lenged during the manual muscle
test. This standard was set to allow
for the normal variability of a maxi-
mal effort (10).

Criteria were set to determine if
an appropriate muscle grade was
given. This standard was based on
the examiner’s maximum push force
and the force produced during man-
ual muscle testing. In any instance
where the force produced during the
manual muscle test was equal to or
greater than the examiner’s push
force, the appropriate grade was Nor-
mal, When a grade of Normal was
given, and the manual muscle testing
force was less than the examiner’s
maximum, the grade was considered
too high (Table 1).

14

A grade of Good or Fair+ was
considered appropriate when the
manual muscle testing force was less
than the examiner’s maximal vertical
push force capability. Conversely,
when the manual muscle testing
force matched or exceeded that of
the examiner’s maximal push force, a
grade of Good or Fair+ was con-
cluded to be too low.

RESULTS

Despite the large variahility in
the strengths of the four subject
groups studied, differences in the
tester’s ability to match patients’
quadriceps strength and detect weak-
ness were found between male and
femate exaruiners. These differences
also were dependent on the gender
of the patient. The data will be de-
scribed in three major categories:

1) testing potential, which relates the
maximum strengths of the examiners
and patients; 2) testing reality, which
refers to the actual forces generated
by the examiners and patients during
manual muscle testing; and 3) testing
outcome, which reflects the clinical
grades assigned.

Female Examiners

Testing potential: Maximum exgmn-
iner push forer vs. patients’ maximal
quadriceps force' The maximum verti-
cal push force 6f female examiners
(235 = 54.3 Nj was not significantly
different from the maximum quadri-
ceps force of either the male patients
(341.6 = 27.8 N) or the female pa-
tients (166.8 % 66.7 N) (Table 2).
Male patients’ knee extension force
ranged from 112.1 N to0 518.7 N and
the fernale patiénts’ forces were from
93.8 N to 288.7 N. The strength of
the ferale examiners varied from
165 N to 285 N, Femzle testers were
stronger than 10 of the 12 female
patients and only one of the seven
male patients (Figure 1). Despite the
seemingly large difference between
the female testers’ strength and the
sirength of the male subjects, no sta-

. Joree

* p < 05 when compared with female examiner man-
val muscle testing force.

¥ Normative values based on unpublished data (15
women and 20 men, aged 20-39 years, mean = 28
years),

Examiner max = Mean maximum vertical push force
of the female exarniners as measured on the hand-held
dynamomeler.

Patient max = Mean maximal isometric knee exten-
sion force of the patients measured on the Lido dyna-
momeler.

Muscle test force = Force produced during manual
muscle testing performed by a femafe exarniner and
recorded by the hand-held dynamometer.

Normal max = Mean maximal fsometric knee exten-
sion force of a group of normal subjects measured on
the Lido dynamometer. :

TABLE 2, Female examiners’ maximal push force
and muscle test forces compared with patients” and
normal subjects’ maximal quadriceps capability
fmeasured in newtons).

tistically significant difference was
found due to the small number of
male patients and the inclusion of
one very weak male subject.

Testing reality: Manual muscle test-
ing force vs patients’ maximal quadriceps
The force produced by female
examiners during manual muscle
testing of the female patients ¢
(148.6 = 63.6 N) was not significafitly
different from that of the female ps-
tients’ maximum force on the Lido-
(166.8 * 66.7 N}. When testing male
patients, however, the manual muscle
testing forces produced with female’
examiners (191.3 = 84.1 N) was sig-
nificantly less than the male patient’
maximum force {341.6 * 123.7 N)
(p < .05). Seven of the 12 female
patients and all of the male subjects
failed to produce 90% of their maxi-
mum knee extension force when
tested by the female examiners (Fig-
ure 23,

Testing realily: Manual muscle test-
ing force vs. examiners’ maximal vertical
push force A statistically significant
difference was found between the
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FIGURE 1. Relative strength of

the female examiners’

upper extremity and patients’ quadriceps, Maximum

vertical push force of the female testers recorded by the hand-held dynamometer is depicted on the x axis and
patients’ maximum knee extension force performed on the Lido Is on the y axs. The diagonal line corresponds
to a slope of 1.0. Any data point afong the line represents equal patient and examiner force values, Data points
ahove the line depict patients who were stronger than the examiner and those that falf below the line denote

patients who were weaker than the examiners.
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FIGURE 2. Extent of patient challenge during the manual muscle test with a female examiner. The force
produced during manual muscle testing of the quadriceps recorded by the hand-held dyramometer is on the x
axis and the maximal knee extension force protiuced by the patient on the Lido is on the y.axis. The diagonal line

represents a slope of 1.0, Data points falfing above the Jine denote patients whose, quadriceps were not
adequately chatlenged during the manual muscle test by a female examiner. o

female testers’ maximal push force -
(235.7 N} and the force produced
when testing female patients (148.6
N} (p < .05). Examiner’s maximum
push force was not significantly dif-
ferent, however, from the muscle test-
ing forces of the male patients (191.3
N). Female examiners had a strength
reserve during muscle testing of 10 of
the 12 female patients and five of the
seven male patients (Figure 3).
Testing outcome: Manual muscle test
grades Female examiners assigned a
grade of Normal to six male patients
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and four female patients (Table 3).
Seven female patients were given
grades in the Good range (1 Good+,
4 Good, 2 Good~}, and the grade
Fair+ was assigned to one male and
one female patient, Based on the cri-
teria for clinical interpretation, the
female examiners gave manual mus-
cle testing grades that were appropri-
ate for 14 of 19 patients. They gave
muscle test grades that were too high
for two female and two male subjects.
The female examiners also assigned a
grade that was too low for one fe-

male patient. Muscie grades of Nor-
mal corresponded to an average of
113% of the female examiners’ maxi-
mum push force, a Good corre-
sponded to 56% of examiner force,
and a Fair+ was 26% of examiner
maximum force.

Male Examinets

Testing potential: Maximum exam-
iner push force vs. patients’ maximal
quadriceps force Male examiners’
mean maximal vertical push force
(857.0 = 93.4 N) was similar to the
male patients’ mean maximal knee
extension force on the Lido (341.6 =
123.7 N) but was statistically signifi-
cantly greater than that of the female
patients’ mean maximum capability
(166.8 = 66.7 N) (p < .05) (Table
4). The maximum vertical push
forces of the male examiners ranged
from 245 N to 454 N (Table 4). Four
of the seven male patients produced
a maximal quadriceps force that ex-
ceeded the force of the male tester,
while none of the female patients was
stronger than the male examiners
(Figure 4).

Testing reality: Manual muscls test-
ing force vs. patients’ maximal quodriceps
Jorce  Thesforce produced during
manual muscle testing by a male ex-
aminer was nibt statistically different
than either thg male or female pa-
tients’ maximal knee extension force
(Figure 5). Three of the seven male
patients anélﬂ:t’v'\_'(o of the 12 female
patients did not produce at least 90%
of their knee-extension maximum
force when tested by a male exam-
iner,

Testing reality: Manual testing force
vs. examiners’ maximal vertical push force

The male examiners had a
strength reserve when testing four of
the seven male patients and nine of
the 12 female patients (Figure 6).
Male examiner maximum push force
was significantly greater than the
manual muscle testing force pro-
duced when testing female patiénts
(187.7 = 86.7 N) {p < .05), but was
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FIGURE 3. Extent of female examiner challenge during the manual muscle test of the quadriceps. Female
examiner maximal vertical push force recorded by the hand-held dynamometer is on the x axis and the force
produced during the manual muscle test of the quadriceps also recorded by the hand-held dynamometer is on
the y axis. The diagonal line corresponds to a slope of 1.0, Data points that fafl befow the line represent instances,
when the female examiner had a strength reserve when manual muscle testing a patient’s guadriceps muscle.

J/ = Carreet clinical intérpretation.
+ = Manual muscle festing grade too high. '
— = Manisal muscle testing grade too low. ;
Exam max = Maximal Vertical push force of the examiner measured with the hand-held dynamometer.

TABLE 3. Evaluation of njanuaf muscle test grades given by female examiners.

similar to the muscle testing force
with the male patients (310.9 £ 81.4
N).

Testing outcome: Manual muscle test
grades The male examiners assigned
a grade of Normal 1o five of the
sevens male patients and to three of
the 12 female patients. The remain-
ing two male patients and five female
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patients received a Good+ or a
Good, while three female patients
received a Good— and one was
graded with a Fair+ (Table 5). The
muscle test grades given to two male
patients were too high and one male
patient received a grade that was too
low, The remaining 16 patients were

given appropriate grades by the male

clinicians. Muscle grades of Normal
coincided with a mean of 110% of
the examiners' maximum vertical
push force, while 2 Good was 45%
and a Fair+ was 30% of examiner
maximum.

In summary, the female testers
were stronger than only one male
patient and most of the female pa-
tients. The force produced during
manual muscle testing performed by
female clinicians was greater than
90% of the patient’s maximum for
none of the male patients and for
fewer than half of the female pa-
tients. Male testers were stronger
than roughly half of the male pa-
tients and all of the female patients.
Male clinicians successfully chal-
lenged the patient’s maximal quadri-
ceps force while manual muscle test-
ing half of the male patients and
most of the female patients.

DISCUSSION

Manual muscle testing to detect
and grade muscle weakness in the
clinical environment was introduced
by Lovete in 1917 (13). Although his
patients were largely children dis-
abled by acute poliomyelitis, he rec-
ognized the limits of manual resis-
tance to detect quadriceps weakness.
His criterion for a Normal quadri-
ceps grade was rising on one leg
from a deep squat. Manual resistance
was reserved for a grade of Good.
The logic and convenience of the
manual resistance technique led clini-
cians in many specialties to adopt the
practice and extend its application to
adults. A basic assumption is that the
examiner has more swrength than the
patient being tested. In this study,
the female examiners’ ability to de-
tect quadriceps weakness was limited
by examiner strength.

A comparison of examiner maxi-
mal vertical push force to the maxi-
mal quadriceps force of normal sub-
jects indicated the level of weakness
that could be detected when manual
muscle testing. The maximum verti-
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cal push force of the fernale examin-
ers was only 60% of normal knee ex-
tension force for women and 40% of
the normal knee extension force
value for men, The findings in this
study confirm Beasley’s conclusion
that a grade of Normal could over-

* b < .05 when compared with male examiners’ max-
imal vertical push force,

¥ Normative values based on unpublished data (15
women and 20 men, aged 20-39 years, mean = 28
years).

Examiner max = Mean maximum vertical push force
of the male examiners as measured on the hand-held
dynamormeter.

Patient max = Mean maximal isometric knee exten-
sion force of the patients measured on the Lido dyna-
mometer.

Muscle test force = Force produced during manual
muscle testing performed by a male examiner and
recorded by the hand-held dynamometer.

Normal max = Mean maximal isometric knee exten-
sion force of a group of normal subjects measured on
the Lido dynamometer.

TABLE 4. Male examiners’ maxirnal push force and
muscle test forces compared with patients” and
normal subjects’ maximal quadriceps capability
fmeasured it Newtons).

estimate quadriceps strength by as
much as 50% (4). This group of fe-
male patients had a mean quadriceps
force that was 40% of the normal
strength for women, while the force
of the male patients was 60% of the
normal male value. These numbers
indicate that this group of female
examiners should have been able to
detect weakness in each of these fe-
male patients, but they would have
missed significant weakness in this
group of male patients. Given their
maximal vertical push forces, this
group of female examiners would be
unable to detect mild to moderate
weakness in either a female or male
subject.

A comparison of the male exam-
iner maximal push force with the
force of the guadriceps in normal
subjects indicated they could detect
even subtle weakness in female pa-
tients, but might miss moderate weak-
ness in male subjects. Male testers’
vertical push force was 96% of the
normal knee extension value for
women, but only 61% of the normal
male knee extension force. Because
the female postpolio patients’ quadti-
ceps force was only 40% of normal,
and male patients’ knee extension |
force was 60% of the normal valie,-
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FIGURE 4. Relative strength of the male examiners’ upper extremity and patients” quadriceps. Maximal vertical
push force of the male testers recorded by the hand-held dynamometer is depicted on the x axis and patients’
maximum knee extension force performed on the Lido is on the y axis. The diagonal line corresponds to a slope
of 1.0. Any data points along the line represents equal patient and exarniner values. Data points above the fine,
depict patients who were stronger than the examiner and those that fall befow the line denofe patients who were

weaker fhan the examiners,
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these patients were sufficiently weak
that the male examiners werc capa-
ble of challenging all subjects except
the strongest men.

Given the examiners’ maximum
vertical push capability, both male
and female clinicians have a high
probability of overestimating knee
extension strength of male patients
when using manual muscle testing.
Female examiners run this risk with
female patients as well. The normal
values used for comparison in this
study are similar to the forces pro-
duced by the normal subjects in the
20- to 50-year-old age brackets in
Bohannon's study (6) but approxi-
mately 30% higher than the normal
values reported by Andrews et al {3),
who tested 50- to 79-year-old subjects.
Although both studies tested the
quadriceps with a hand-held dyna-
mometer, Bohannon reported that
the tester in his study was approxi-
mately one standard deviation above
the mean for his age in grip strength,
thereby representing the upper end
of capability for male examiners. Our
examiners, particularly the female
testers, would have been unable to
match the normal quadriceps forces
of the subjects in either study.

‘What these data did show, how-
ever, was that, in most instances, the
clinicians were correct in their:clini-
cal interpretation of the manual mus-
cle testing, given their theoretical -
potential to resist the patients’ maxi-
mal capability. In four of the 19.cas-
es, the female examiners assigned a
grade of Normal when their maxi-’
mum vertical push force was not -
matched. In one of those cases, the
examiner’s maximum force exceeded
that of the patient, but the force gen-
erated during manual muscle testing
was less than the female subject’s
maximum knee extension force. In
only one instance did a female exam-
iner underrate a patient. Although
the force produced during the man-
ual muscle testing was equal to the
examiner masimum, she graded the
patient a Good+. In the two in-
stances where the male examiners
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e attributed, therefore, to a reduced

7 | or variable patient effort, In all of
Y T ¢ these instances, however, an accurate
2 ® MALE muscle grade was given, and weak-
g 400+ PATIENTS ness was correctly identified.
g % -r A FEMALE The disparity between the low
Z 3 PATIENTS manual muscle testing force in pa-
g : 200 tients with a higher maximum force
E may be related to individuals who are
2 1 more willing to exert a higher force
z ' i : : | against a stationary object than :
- ° " a0 400 600 against another person. The Lido §
' 5 also provides a more stable object for
MANUALMUSCLE TESTIG FORCE E the patient to push against than the
{Newlons) {1

i hand-held dynamometer on the tibia.
FIGLIRE 5. Extent of patient chaflenge during the manual muscle test with a male examinéf. The force produced
during manual muscle testing of the quadriceps by 2 male examiner recorded by the hand:held dynamometer is
on the x axis and the maximal knee extension force produced by the patient on the Lidd is on the y axis. The
diagonal line represents 2 sfope of 1.0. Data points falling above the line dencte patients -@ose quadriceps were
not adequately challenged during the manual testing by a male examiner. £
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FIGURE &, Extent of male examiner challengeturing the manual muscle lest. Male exarminer maximal vertical
push force recorded by the hand-held dynamometér is on the x axis and the force produced during the manual
muscle test of the quadriceps also recorded by the hand-held dynamometer Is on the y axis. The diagonal line

corresponds fo a slope of 1.0. Data points that fall.befow the line rﬁoresenf instances when the male examiner

had a strength reserve when manual muscle testing a patient’s quadticeps muscle.

gave a manual muscle testing grade
that was too high, a grade of Normal
was assigned to subjects whose maxi-
mum force was matched in the man-
ual muscle testing, but the manual
muscle testing force was well below
that of the examiner. This implies
that even with the patients pushing as
hard as they could, the examiner
should have been able to overcome
the quadriceps force. In one in-
stance, a grade of Good+ was given
when the manual muscle testing
force exceeded the examiner’s maxi-
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mum vertical push force while the
patient’s maximum knee extension
force was well above the maximum
push force of the examiner.

There was a total of eight cases
where the examiner, either male or
female, was stronger than the patient,
but the foree produced during the
manual muscle testing was less than .
90% of the patient’s maximum value.
Examiner strength, then, was not the
limiting factor in the low force pro-
duction in the manual muscle test- .
ing. The low muscle test forces could

tient's perception of the examiner’s
strength. In 13 of the 19 muscle tests,
the patient exerted more force when
pushing agaipst a male examiner
than when testgd by a2 woman. In
over half of those cases, the force
produced durihg the manual muscle
test was less than the female examin-
er's maximumh_f.g'rce. This implies
that examiner; strength would not
account for the lower manual muscle
testing values. The patient’s percep-
tion of the strength of his or her ex-
aminer may have influenced the
amount of effort exerted during a
manual muscle testing.

Studies concerned with validating
the hand-held dynamometer as an
effective strength assessment tool
show that the use of a hand-held dy-
namometer adds sensitivity and objec-
tivity to traditional manual muscle
testing (1-3,5). The results of this
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SRR

/ = Correct clinical interpretation.
+ = Manual muscle testing grade too high.
— = Manual muscle testing grade too low.

Exam max = Maximal vertical push force of the examiner measured with a hand-held dynamometer.

TABLE 5. Evaluation of manual muscle test grades given by male examiners,

study, however, indicate that the util-
ity of the hand-held dynamometer is
limited by the strength of the exam-
iner. This conclusion is supported by
an earlier work by Marino et al where
discrepancies in two examiners’ abil-
ity to detect weakness in the hip ab-
ductors were attributed to differences
in their strenigth (14). The hand-held
dynamometer. réadings taken during
manual musclé, testing were reflective
of the examiner’s strength rather
than the patient’s ability in those
cases where tHe patient was stronger
than the examiiner. Only in the case
of male examiners testing female pa-
tients did the hand-held dynamome-
ter reading accurately reflect the sub-
jects’ maximal knee extension force.

CONCLUSIONS

This study has demonstrated that
the utility of manual muscle testing
for the larger lower extremity mus-
cles lies in detecting sigpificant clini-
cal weakness, rather than identifying
slight decreases in strength. Because
strength is an individual attribute,
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routine users of manual muscle test-
ing should determine his or her own
push capability, je., self-calibration.
Knowing one’s own strength, along
with the magnitude of normal quad-
riceps force, would enable the clini-
cian to refer patients for objective
isometric or isokinetic strength;test-
ing when manual muscle testing’ v’
fajled to detect suspected weakness:
Conversely, when an examiner was. o
successful in resisting the patient’s i
effort, knowing the percentage of i
normal strength that one can resist i
manually would provide a cliniciani:
with an estimate of the extent of =th"_¢|'i_
patient’s weakness. JOSPT
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