










Fig. 5. (left) �C�y�b�e�~� II dynamometer being used for isokinetic strength and endurance testing for knee flexor and 
extensor muscles. Fig. 6. (center) A 1.5-mile run for cardiorespiratory endurance testing. Fig. 7. (right) Carotid 
pulse rate determination immediately after run. 

years for men and women in this report, VC, FEV b 

and FEV t/FVC values were calculated from nomo
grams at BTPS (body temperature at 37°C, baromet
ric pressure saturated with water vapor) on normal 
college subjects.8 For women in this report, mean VC 
was 3.90 L and mean FEVI and FEVt/FVC were 
3.65 Land 90.9 percent, respectively. For men in this 
report, mean VC was 5.68 L, mean FEVI was 4.97 L, 
and mean FEVt/FVC was 87.5 percent. These respi
ratory function values are essentially normal for both 
sexes. This assessment information is useful before 
performing cardiorespiratory endurance testing (eg, 
1.5-mile run for time) because abnormal respiratory 
function would limit subject performance on this 
fitness test. 12 

Zuti and Corbin reported 50th percentile values for 
trunk flexibility as 46.5 cm and 45.2 cm for women 
and men, respectively.l1 In comparison, women and 
men of this report revealed greater flexibility, meas
uring 47.5 em and 47.0 cm, respectively. 

Upper extremity grip strength measures reported 
for this study are considerably less than those reported 
by Zuti and Corbin for each sex in both the dom
inant and nondominant hands, using a rectangular
type manometer.l1 Strength comparisons for women 
were 26.5 kg versus 22.8 kg for the right grip and 24.0 
versus 21.3 kg for the left grip. Comparisons for men 
were 49.6 kg versus 40.0 kg for the right grip and 45.6 
kg versus 35.8 kg for the left grip. A study that used 
the Jamar dynamometer for grip strength testing re
ported 31.7 kg (dominant hand) and 29.0 kg (non
dominant hand) in 80 "normal" women (age range, 
18-52 years), and 51.4 kg (dominant hand) and 49.3 
kg (nondominant hand) in 1,128 "normal" men (age 
range, 18-62 years).5 
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The literature is scarce in reporting normative iso
kinetic values for peak knee flexion, peak knee exten
sion, and endurance times to one-half peak torque for 
subjects comparable with those in this report (ie, 
similar body type, height, weight, and overall physical 
condition). A literature review by Nosse of strength 
relationships of the knee musculature revealed isoki
netic studies in which the knee flexor muscle strength 
was between 43 and 90 percent of the knee extensor 
muscles.6 In those isokinetic studies that have been 
reported, variations in speed of contraction, test po
sitions, joint angles, degree of stabilization of subjects, 
and isokinetic resistance devices used have made 
strength and endurance comparisons impractical. 6 

Equating Cooper's "fair" category for the 1.5-mile 
run for time to be approximately the 50th percentile, 
women under 30 years of age can be expected to run 
1.5 miles in 15 minutes 55 seconds to 18 minutes 30 
seconds.13 Men of the same age are expected to run 
1.5 miles in 12 minutes 1 second to 14 minutes.13 The 
50th percentile run times in this report were 14 min
utes 22 seconds for women and 10 minutes 20 seconds 
for men. Both sexes demonstrated a better than "fair" 
level of cardiorespiratory endurance. 

Sheffield and colleagues, as reported by the Amer
ican Heart Association,14 gave a predicted maximal 
heart rate at age 20 to be 197 bpm for untrained 
subjects. This value compared with the 202 bpm and 
199 bpm mean values recorded for women and men 
in this study. Maximal pulse rates as high as 258 for 
women and 222 for men were noted. According to 
Astrand and Rodahl, the maximal heart rate may be 
below 175 bpm or above 215 bpm for 25-year-old 
women or men.15 
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Flexibility (em) 
Right grip (kg) 
Left grip (kg) 
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Right knee extension 
peak torque (ft-Ibs) 

Right knee flexion peak 
torque (ft-Ibs) 

Knee flexor/extensor 
strength ratio (%) 

Knee extensor endurance 
time to half peak torque 
(sec) 

Resting pulse rate (BPM) 
Heart rate maximum 

(BPM) 
5-minute recovery heart 

rate (BPM) 
1 .5-mile run (min:sec) 
Resting diastolic blood 

pressure (mm Hg) 
Resting systolic blood 

pressure (mm Hg) 

TABLE 1 
Physical Fitness Results for FEMALE (n = 98) and MALE (n = 13) Physical Therapy Upperclassmen 

Percentiles 

Lowest 25 50 75 

F M F M F M F M 

151 .1 165.1 160.5 169.5 164.4 177.2 169.5 180.8 
42.6 61.5 54.3 65.7 59.2 69.6 70.0 81 .1 
13.8 8.3 23.4 10.5 26.8 11.7 30.2 14.6 
25.4 39.4 16.9 16.4 48.0 45.2 20.9 19.7 
14.0 30.0 19.6 32.2 22.8 40.0 26.2 44.0 
10.3 24.5 17.5 31 .5 21.3 35.8 24.2 40.6 

49.0 126.0 82.6 134.5 90.5 147.3 105.2 172.1 

34.0 56.3 47.8 69.1 52.9 83.3 61.1 104.4 

43.3 38.7 51 .9 46.0 58.5 55.1 64.9 63.4 

19.2 28.8 30.8 29.8 36.2 34.0 40.1 39.3 
54 60 68 62 76 72 81 84 

150 186 193 194 202 199 211 208 

60 60 94 105 115 116 123 122 
10:42 9:34 12:58 9:59 14:22 10:29 15:51 11 :00 

50 58 59 64 66 70 72 77 

88 102 98 119 106 122 112 128 

Highest 

F M 

181.6 184.2 
100.3 98.0 
40.0 22.5 
67.8 57 .9 
34.7 50.6 
32.0 46.3 

156.7 190.0 

78.8 127.3 

81.7 75.2 

68.2 42.8 
108 90 

258 222 

156 138 
19:50 14:17 

100 80 

156 136 

:a 
IT! 
(I) 
IT! 
l> 
:a 
0 :x 



TABLE 2 
Physical Fitness Results for Female (Male) Physical Therapy Upperclassmen 

Fitness Variable n X 

F M F M 

Height (cm) 97 13 165.33 176.52 
Weight (kg) 97 13 60.20 75.19 
Percent Fat 97 12 27.15 13.32 
Flexibility (in) 96 13 18.70 13.46 
Right grip (kg) 96 12 23.12 39.50 
Left grip (kg) 96 13 21.05 36.74 
Right knee extension 95 12 93.78 156.35 

peak torque (ft-Ibs) 
Right knee flexion 95 12 53.92 88.58 

peak torque (ft-Ibs) 
Knee flexor/extensor 95 12 0.59 0.57 

strength ratio (%) 
Knee extensor endur- 92 12 36.26 35.92 

ance time to half 
peak torque (sec) 

Resting pulse rate 88 12 77.2 74.50 
(BPM) 

Pulse rate maximum 92 13 204.59 204.46 
(BPM) 

5-minute recovery 92 13 111.98 114.46 
pulse rate (BPM) 

1.5-mile run (min:sec) 92 13 14:40 11 :01 
Resting systolic blood 88 12 107.39 123.17 

pressure (mm Hg) 
Resting diastolic 88 12 67.11 71.33 

blood pressure (mm 
Hg) 

In summary, the women in this study had greater 
values for resting and maximum pulse rates, percent
age body fat estimates, and flexibility, but lesser 
values for resting diastolic and systolic blood pressure, 
grip strength, and 1.5-mile run for time than results 
previously recorded. The men demonstrated greater 
values for resting and maximum pulse rates, resting 
systolic blood pressure, percentage body fat estimates, 
and flexibility but lesser values for resting diastolic 
blood pressure, body weight, grip strength, and 1.5-
mile run for time than results previously reported. 
Normative values for comparison on five-minute re
covery pulse rates were not identified in the literature. 
Respiratory function (eg, ve, FEV 10 and FEV r/FVC) 
was normal for both sexes. 

Implications for Practice 

The occupational demands of physical therapy 
practice have not yet been quantified. Longitudinal 
investigations extending into the first year(s) of 
professional work experience may be warranted to 
ascertain the degree of physical fitness compatible 
with a therapist's work-related responsibilities. 

In view of the occupational obligation to aid pa
tients in achieving optimal levels of function, physical 
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Descriptive Statistics 

s Range 

F M F M 

6.42 6.49 151.1-181.6 165.1-184.2 
10.22 11.18 43.0-100.2 61.5-98.0 

4.87 3.88 13.8-40.0 9.0-22.5 
3.19 2.34 10.0-26.7 15.5-22.8 
4.43 6.88 14.0-34.7 30.0-50.6 
4.37 6.47 10.3-32.0 24.5-46.3 

18.45 21.63 49.0-156.7 1 26.0-190.0 

11.23 22.22 34.0-78.8 56.3-127.3 

0.914 0.108 0.433-.817 0.39-0.75 

8.11 4.91 19.2-68.2 28.8-42.8 

11.4 11.8 54.0-108.0 60.0-90.0 

17.2 11.6 150.0-258.0 186.0-222.0 

21.5 21.3 60.0-156.0 60.0-138.0 

2:18 1:24 10:42-26:21 9:34-14:17 
11.8 8.67 88.0-156.0 102.0-136.0 

9.91 7.79 50.0-100.0 58.0-80.0 

therapists should examine the efficacy of their atti
tudes, appearances, and actions in eliciting desirable 
outcomes. Physical fitness and appearance of the 
physical therapist may have far-reaching implications 
in the therapist-patient relationship. It may be wise 
to keep in mind the proverb "actions speak louder 
than words" and to guard against a "do as I say, not 
as I do" approach. Once physical fitness norms are 
established, physical therapists will have a means of 
determining whether they are physically fit or unfit. 
When combined with quantifiable information per
taining to fitness requirements for the occupation, 
this interpretation can specify personal qualifications 
for being physically fit or unfit to practice. It is in the 
patients' best interest that physical therapists achieve 
optimal levels of physical fitness to serve as good role 
models. This report is a first attempt to establish 
norms and methods to determine physical fitness in 
physical therapy. 

CONCLUSION 

The results of the physical fitness factors for a 
narrowly dermed population of physical therapy stu
dents were presented. The results of this study serve 
as a first attempt to establish physical fitness norms 
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in physical therapy students and other select popula
tions. The need for standardized methods for meas
uring physical fitness was accentuated by fitness dif
ferences between subjects of the same sex in this and 
previous reports. 

This report describes select physical fitness testing 
methods to permit replication for future research. 
Areas of future research could include determining 
whether the occupational demands of physical ther-

RESEARCH 
apy match fitness levels of physical therapists, assess
ing curricular stress on student wellness, determining 
whether knowledge of one's physical fitness is an 
effective self-motivational strategy for fitness en
hancement, and establishing physical fitness norms 
for physical therapists. In addition, these methods can 
be applied toward preventive screening for work, 
recreation, or sport in a safe, affordable, and repro
ducible manner. 
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