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SECTION I

INTRODUCTION

This document presents the results of a research program on the metabolic
effects of long-duration exercise accomplished by Garrett/AiResearch for the
Manned Spacecraft Center, National Aeronautics and Space Administration, under
contract NAS 9-10994. Specifically, this document describes the subjects,
methods, procedures, apparatus, data,and conclusions drawn from a series of
experiments in which the duration of the rest break in each hour, the water
intake, the amount of sleep, and the overall duration of exercise were varied.

The contract monitor for this program was Mr. Ed Michel, Chief, Bio-
medical Laboratories Division, NASA MSC.

The principal exercise mode was an 8-hr walk on a level surface at a
velocity of 3.2 mph, which roughly corresponds to an energy expenditure of
1000 Btu/hr.

Balke tests conducted to provide exercise correlative and physical
fitness information included pre- and post-experiment tests and two sets
of tests utilizing a bicycle ergometer. The Balke tests were conducted by
the Performance Physiology Laboratory, University of California, Los Angeles.
The main experiment was conducted in the Life Sciences Laboratory at Garrett/
AiResearch.



SECTION 2

TEST FACILITY

The long~duration walking exercise test was performed in the Garrett/
AiResearch Life Sciences Laboratory located in El Segundo, California.

The test apparatus consisted of two 26-in-wide treadmills having
smooth, flat walking surfaces of rubberized fabric. One treadmill provided
a 6l-in.~-long walking surface, the other a 45-in.-long walking surface. Each
treadmill was level (zero grade), and had a variable speed control that was
adjusted for a walking speed of 3.2 mph.

The treadmill speed was measured by a photoelectric sensor mounted above
the treadmill surface. The circumference of each treadmill belt was marked
by equally spaced lines of white reflective paint, as shown in Figure 2-1.
The photoelectric circuit was triggered by reflections from the white marks.
Each pulse (the signal from a marker) was counted electronically, providing
a measure of the speed of the belt.



Figure 2-1. Photograph of Treadmill Showing
Location of Photoelectric Sensor
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SECTION 3

TEST PROGRAM

The experimental design is displayed in Table 3-1. This table, which
shows the test sequence, contains a description of the test conditions and
defines the independent variables of amount of sleep, rest break period,
total test period, and water intake mode. Table 3-2 provides a description
of these test conditions in terms of test number (test sequence) and defines
the linkages between Tests 3 and 4 and Tests 5 and 6. Test 4 was conducted
after Test 3 with a |7-hr nonexercise period between the two tests. Similarly,
Test 6 was conducted after Test 5 with a I7-hr nonexercise period intervening.

One test profile involved walking for 8 hr with no rest periods. A
second test profile involved walking for 8 hr with 5 min rest each hour. A
third test profile, used for 6 tests, provided 10 min rest each hour. The
requirement for 10 min rest per hr was fulfilled by two 5-min pericds spaced
at 1/2-hr intervals.

Ten subjects completed all test conditions.
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SECTION 4

TEST SUBJECTS

TEST SUBJECT SELECTION

All prospective subjects were given a thorough medical examination as
well as a personal interview. The interview included a visit to the test
facility and a detailed description of the severity of the test. Those sub-
jects who expressed a desire to undertake the test were sent to the Perfor-
mance Physiological Laboratory located on the Los Angeles Campus of the
University of California to receive their modified Balke tests. The data
obtained from these tests were analyzed by Dr. Gerald Gardner, an associate
professor of physical education. Subject fitness was an unexpected hindrance.
Although the selection criteria accounted for the usual parameters--medical
(physical examination), physiological (modified Balke test), and emotional
(personal interview)-- a total of 10 subjects withdrew from the program
because of various physical and emotional reasons. The 10 subjects who
completed the program were judged to be in acceptable physical condition
(all subjects regularly participated in some type of athletic activity).

It should be noted that the 10 subjects who could not or would not complete the
program were also judged to be physically fit. The anthropomorphic charac-
teristics of these |0 subjects are displayed in Table 4-!.

TRAINING PROGRAM

Each subject completed 4 hr of pretest training (treadmill speed was

" set at 3.2 mph) one day a week for three consecutive weeks. Clothing for

these periods of training consisted of underwear (T-shirt and pants) and a
white coverall. Each subject was allowed to choose his own footwear, and

the unanimous choice was leather tennis shoes.

PHYSICAL CONDITIONING

The pre- and post-test anthropomorphic and fitness data for the subject
population are presented in Tables 4~-1, 4-2, and 4-3. Although the means

(X) of all the parameters changed slightly, none of the differences (8) was
judged to be subjectively significant. Dr. Gardner concluded that physical
conditioning during the testing was nonexistent, and therefore the data are
not biased by this factor.



TABLE 4-I

PRE-,POST-TEST ANTHROPOMETRIC DATA ON
TEN AIRESEARCH SUBJECTS

Age, Height, | Total Body Weight,| Lean Body Mass, |Body Surface
Test | Subject years cm kg kg Area, m
Pre Post Pre Post

l PA 39 173 73.2 69.5 57.5 52.7 l.86
2 RB 32 180 76,4 73.6 58.5 55.8 [.96
3 DB 26 174 72,7 71.8 54,9 54,0 .87
4 SD 30 176 74.5 71.8 66.7 57.7 .90
5 GE 29 171 63.6 62.5 44,9 46,1 L. 74
o] PK 32 174 85.0 8l.4 59.8 56.8 [.99
7 CN 27 {80 73.6 70.9 54.7 52.0 .92
8 Do 34 177 76,6 77.0 59.7 60.7 [.93
9 GW 29 {80 73.9 72.5 54.5 63.2 [.93
10 DW 30 185 83,0 83.0 70.9 T4.3 2.06
Mean (X) 30.8 | 177.0| 75.25 73.3 58.2 57.3 -
Differential (8)| 3.54 4,02 5.57 5.65 6.73 7.24 o

4-2




TABLE 4-2

HEART RATE AND
PRE-,POST-TEST OXYGEN CONSUMPTION DATA
ON TEN AIRESEARCH SUBJECTS

Max Heart Rate, Max VO, Max VOZ’ mls/min/kg.
Test Subject beat/min mls/min/kg Lean Body Mass
Pre Post Pre Post Pre Post
! PA 185 184 42,3 | 49.2 53.9 64,9
2 RB 190 190 54,9 52,4 71.6 69.2
3 DB 186 188 49,9 45,4 66. 1 60, 4
4 SD 173 172 57.7 53.3 64.5 66.3
5 GE 200 197 45.5 | 43,7 64 . b 59.2
6 PK 190 190 41,5 45.0 59, 1 64, L
7 CN 194 196 46.9 45,3 63. 1 61.8
8 DO 184 183 55, | 53.6 70.7 68. 1
9 GW 175 180 55.5 57.4 75.2 65.8
1o DW 187 192 47.3 35.5 55.4 39.7
Mean (X) 186.4 187.2 49.7 | 48.1 YA 62.0
Differential (&) 7.66 7.24 5.54 6.06 6.57 8.02

4=3




PRE-,POST-TEST RESPIRATORY MEASUREMENTS ON

TABLE 4-3

TEN AIRESEARCH SUBJECTS

Peak Flow, |Max Ventilation, | Max Breathing Rate, Vol/Breath
1/min 1/min breaths/min liters

Test Subject| Pre Post Pre Post Pre Post Pre Post
| PA 610 650 114.8 1.0 48 35 2.39 3.17
2 RB 630 645 122.4 [09.2 41 38 2,98 2.87
3 DB 510 515 1.7 | 108.5 43 40 2.60 2.71
4 SD 560 555 122.6 106.9 38 44 3,22 2.43
5 GE 460 495 118.9 82.4 44 33 2.70 2.50
6 PK 585 585 123.1 120.0 48 45 2.56 2.67
7 CN 680 655 35,8 112.7 50 39 2,72 2,89
8 DO 570 590 106.3 | 105.0 31 35 3.43 3,00
9 GW 565 565 - 133,0 121.6 47 37 2,83 3,29
10 DW - 650 690 126.5 130.0 31 29 4,08 4,48
Mean (X) 582 594 121.5 | 110.7 42, | 37.5  |2.95 | 3.00
Differential (&) 61.9 61.0| 8.63 2.0 6.52 4,61 0.48 0.56

4=4




SECTION 5

TEST AND MEASUREMENTS INSTRUMENTATION

INDEPENDENT VARIABLES
Test facility ambient and surface temperatures were measured and recorded
throughout the test period. These data are presented in Appendix A for reference.

Test facility wind velocity was also measured during testing. These data are
presented in Appendix B.

DEPENDENT VARIABLES

Test Parameters

The following physiological parameters were measured directly: rectal
temperature, electrocardiogram, heart rate, respiratory frequency, ambient
temperature, ambient pressure,and ambient dew point. Metabolic rate, minute
volume, oxygen consumption, and carbon dioxide production were not directly
recorded parameters, but depended upon certain assumptions and were calculated
from additional measurements. These parameters were calculated from data ob-

tained from a paramagnetic oxygen analyzer (FI s FE > , an infrared carbon
0 0
2 2

co Co

dioxide analyzer (FI s FE ) s -and a respirometer (VE(ATP))that was
2 2

‘instrumented for the measurement of temperature and dew point. During the pre-

liminary phases of testing the saturation of the gas in the respirometer was

determined. Measurements showed that under the conditions of these tests the
eat : )

expiratory gas could be considered to be saturated; therefore, PHZO (saturated)

was used in the equations for the calculations of gas volume.

Instrumentation of Test Subject

The daily instrumentation of each subject was carefully accomplished by
AiResearch personnel who were well qualified to perform this important task.
Heart rate was obtained from the EKG signal, and body temperature was recorded
from a rectal probe inserted approximately 10 cm past the anal sphincter.
Respiratory rate was monitored by frequency circuits located on the respirom-
eter that was used to measure the exhaled gas volume. Metabolic rates (oxygen
consumption, carbon dioxide production, and minute volume) were calculated from
the primary respiratory parameters measured in the open spirometric circuit.



Measurements and Data Recording

l. Metabolic Rate Measurement

Metabolic rates were measured by indirect calorimetry. The technique
utilized a standard 2-way breathing valve, a respirometer, a gas analyzer
system, and temperature, pressure, and humidity sensors. Figure 5-1 shows a
schematic of the metabolic and physiologic data system.

Dead space of the 2-way breathing valve measured approximately 35 cc.
The resistance to the flow of atmospheric gas through this valve and the é-ft
length of hose that connected it with the respirometer was approximately equal
to that of the Collins 2-way valves, P=306 and P-307. (See Figure 5-2 for a
plot of AP versus flow for the 2-way valves and those used in the test.) At a
flow of 200 Titers/min (STPD), the total pressure drop measured 2 in. H,0. Fig-

ure 5-3 is a photograph showing the subject walking on a treadmill with the
counterweighted breathing valve at standby.

Immediately prior to the measurement of a data point, the subject fitted
the mouthpiece into his mouth and placed a noseclip over the bridge of his nose.
The weight of the bifurcated mouthpiece and hose assembly was balanced by a
pulley and counterweight. The vertical movement provided by this system en-
abled the subject to hold the mouthpiece comfortably while he walked.

Expiratory volumes were measured by a Franz-Mueller respirometer that was
connected to the outlet of the two-way mouthpiece. The respirometer had been
modified with electronic sensors to provide signals for the recording of ex-
pired volume and breath rate. Figure 5-4 shows the respirometer with the
‘electromagnetic sensor that digitized expired volume into pulses/min. The
expired air was vented to the atmosphere. ‘

Inspired and expired air samples were pumped through a Beckman LB~! in-
frared carbon dioxide sensor and a Beckman F-=3 paramagnetic oxygen sensor and
then vented to the atmosphere. Inspired gas samples were taken directly from
the inlet area of the mouthpiece. The expired breath sample was taken from the
sampling port of the respirometer. A selector valve and electrical timing
circuit controlled the sampling sequence of the inspired and expired gas sam-
ples. With this control circuit,a single set of oxygen and carbon dioxide
sensors was used to monitor both the inspired and expired gas. Since the

e

instantaneous values of VO and VCO are functions of the differences between
2 2

FI 5 FE and FI 5 FE ; respectively, the use of one sensor to monitor
0, 0, CO2 CO2

each parameter avoids the high errors that could arise if two sensors drifted

in opposite directions. Stated another way: the error that arises from the

subtraction of two absolute measurements recorded by two separate sensors is

greater than the error that arises from the subtraction of two measurements

recorded by the same sensor.

5-2
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AP, IN. H,0

40 80 120 160 200 2407

FLOW, LITERS/MIN (STPD)
S=66503

Figure 5=2, Pressure Drop of Respiratory Valve System
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Figure 5=3.

Subject Walking on Treadmill

694 754




g

Figure 5-4, Expiratory Volume Measuring Equipment



The gas analyzer calls were located approximately |0 ft from the
respirometer, which was approximately 6 ft from the test subject. These
dimensions fixed the time required for steady-state measurement of the res-
piratory gas. Figure 5-5 provides a typical record from the oxygen and
carbon dioxide monitors during one experimental session. A calibration gas
circuit was connected in parallel to the sampling circuit to allow on~line
calibration checks; gas analyzers were calibrated at least 3 times during
" each 8~hr test period. Power tc the gas analyzers was never turned off
throughout the test period. Ambient temperature, ambient pressure, and res=
pirometer temperature were measured by temperature and pressure sensors, The
dew point of the inspired air sample was measured by a condensation sensor
that was designed by AiResearch engineers.

These data were recorded on punch tape and later processed (along with
specific hand-recorded data) by computer programs. The final printout in-
cluded the above specified parameters, which were then tabulated and organized
with regard to the independent and dependent variables.,

2. Calculation of Metabolic Rate and Related Parameters

The calculation of metabolic rate (units of energy/unit of time) requires

knowledge of the oxygen consumption rate (VO ) ; the carbon dioxide production
2

rate(VCO ),and the energy equivalent associated with given values of the
2

respiratory quotient. The guotient of VCO /V0 can be considered to equal
: 2 2

the respiratory quotient at steady state.

From the measurements of the primary metabolic parameters, the quantities

v > ¥ , Vo (BTPS) or minute volume, and metabolic rate were calculated
02 002 E

. as described below.

a. Oxygen consumption rate

By definition

© e A

V02 = VIQ - VEO
2 2
V = V.F - V_F
0 II EE
2 02 O2
VI was not measured. However, the equality, VI = VE y can be rearranged
and solved for VI' ‘ N2 NZ

5-7
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N2 N N, Na
therefore
FE
. N2
Vpo= Ve F
IN
2
The substitution for VI in the VO equation yields
2
FE
N2
o, TV \'1, T T g
2 N, 2

F + F + F = |

and

N

and
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The ratio of FE /FI can be substituted into the equation for VO to
N N 2

give:

Since it is customary to report Vg, in STPD, v (which was measured at ATP)
must be corrected: 2

I - FE - FE
. . 02 CO2
VOZ(STPD) = VE(ATP) FIO T - FEO
2 02 CO2 2
PE ) PEH 0
2 273,16
PE 273.16 + TE
" b. Carbon dioxide production rate
By definition, V = V -V . The calculation is methodologically
co E I
2 Co Cco
. 2 2
"identical to that for V. .
0
2
| - F - F \
E E
. . O2 CO2
Veo (STPD) = VE(ATP) Fe - F; —F —F
2 CO2 CO2 IO ICO /
2 2
PE - PEH .
2 273,16
PE 273.16 + TE

c. Minute volume

Minute volume is defined as VE at BTPS. Thus VE(ATP) corrected for tem-

perature and pressure yields:

e PEH 0
: : 2 310.16
$) =
Vg(BTPS) Ve(ATP\ a5 27 ) \575 16 & T,




The parameters PE’ PE , and TE are the total pressure, the vapor pressure,
H,O0
2

and the temperature of the expired gas.

e. Metabolic rate

Simply,

metabolic rate = CV
0y

where C equals the energy equivalent at a given VCO /VO ratio.
2 2

5-11



SECTION 6

TEST PROCEDURE

DAILY TEST PROTOCOL

The subject(s) and test crew arrived at the test facility at the beginning
of the work day, generally 8:00 a.m. After a subject completed a daily
questionnaire designed to disclose his nutritional, physical, and emotional
and rest status (see Figure 6-1), he was instrumented for EKG and rectal
temperature and weighed unclothed (except for underpants and undershirt) to
an accuracy of %10 gm. His bioinstrumentation was checked for continuity,
and he then donned his white coveralls (approximately | clo). Subsequent
hourly weighings were made with the coverall garment remcved. This ensured
that succeeding weights were comparable with the one obtained in the morning.

During the preparation of the subjects, the test personnel calibrated and
checked the instrumentation and apparatus to ensure its readiness. After all
circuits had been checked, the subject stepped upon the treadmill platform.

When the test conductor was satisfied that the subject, test personnel,
and instrumentation were ready, he signaled the start of the test. Data
monitoring began at this time. Data were recorded the last 5 min of each
consecutive [5-min interval throughout the test. Traces of oxygen and carbon
dioxide consumption, showing the relationship between the attainment of steady-
state oxygen and carbon dioxide readings and the 4-min data sampling sequence
are presented in Figure 5-5. Figure 6-2 shows the hourly timing of the
"scheduled rést and data periods for a typical test. During these scheduled
rest periods the subject was weighed and allowed to imbibe water (as delineated
for the given test), and to urinate (subjects were not restricted from
urinating at other times). The consumption of food was not permitted.
Dependent upon the conditions of the subject, each test was continued until
completion. After the subject had completed his day's testing, he returned
to the preparation room and recorded his subjective comments.

REJECTION CRITERION FOR CESSATION OF TESTING

A given test was to be terminated if any subject issued a voluntary
request, if his heart rate exceeded 180 beats/min for a 5-min interval, or if
his rectal temperature exceeded 102°F. Both the analog of heart rate and the
direct EKG waveform were displayed on a direct-writing oscillograph.

One subject voluntarily quit Test | after 5~1/2 hr and Test 4 after 6 hr.
A1l other tests were completed as scheduled.



SUBJECT QUESTIONNAIRE
(TO BE FILLED OUT EACH DAY)

Name: Nude Wt: Height

How did you sleep last night? Soundly: Light: Fitfully: (Check one)
If fitfully, how many times did you awaken? times.

How many hours did you sleep? hr.

Although directed not to imbibe alcohol, did you indulge?__ What Kinds?
How many?

What were the basic components and time of last night's dinner and
today's breakfast?

Meal/Time Type of Food Quantity

Dinner

Time

Breakfast

Time

How do you feel generally? Excellent_  Good Fair__ Poor (Check one)

Do you have significant symptoms to report?

e.g., cold, aches, pains, etc.

Do you think you will have any difficulty in completing today's task? _

Personal remarks (if any) regarding today's test:

Figure 6-1. Subject Questionnaire

6-2
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SECTION 7

TEST RESULTS

METABOLIC RATE

Figures 7-1 and 7-2 present the metabolic rates as a function of time
for all of the eight walking tests. It is clear from these graphs and from
statistical tests that no significant differences in the energy cost of
walking 3.2 mph for 6 to 8 hr are evident either among tests or from hour~-to-
hour during the tests. At the end of the first 45 min of walking, the mean
metabolic rate for the 8 tests was 527 Btu/hr/m2. The maximum deviation from
this rate was no greater than 16 Btu/hr/m2 for any test. After 5 hr, 45 min,
the mean value for all tests was 528 Btu/hr/m2, and still the extreme values
were not more than 16 Btu/hr/m2. Although the mean values at 3 hr, 45 min
and at 7 hr, 45 min (517 and 542 Btu/hr/m2, respectively) are not signifi-
cantly different from the 45 min and the 5 hr, 45 min values, a curvilinear
trend is evident in every test. Test | shows this tendency to the greatest
degree. The means of the data about the 45-min, the 3~hr, 45-min, and the
7-hr, 45-min data points are approximately 512, 514, and 585 Btu/hr/mZ,
respectively. The change in metabolic rate across the duration of this test
varied from a decrease of | percent to an increase of as much as 22 percent,
with an average increase of |4 percent.

In general, then, the data support the conclusion that the energy cost
of walking continuously at 3.2 mph, with brief 5- to 10-min/hr rest periods,
declined by approximately 2 percent at the midpoint of the test (4 hr) and

"then increased by approximately 3 percent at the conclusion of the B8-hr test
(both percentage values being relative to the initial value). These changes
are not statistically significant but are striking in their consistency.

It is clear from the data that no significant differences in the energetic
cost of walking 3.2 mph for 6 to 8 hr are evident, either among tests or from
hour-to-hour. There is, however, a trend that appears related to the distance
walked. Consider that the 8 hr of continuous walking and the 8 hr of walking
with 5 min of rest/hr both result in more miles/8 hr than for tests with 8 hr
of walking with 10 min of rest per hour. These tests are all compared at
equivalent hours-walked. The mean energy values shown in Table 7-! result.

The data of Table 7-1 show that after approximately 3 to 4 hr of walking
during each test, the metabolic rates declined by approximately 3 percent.
At the conclusion of the tests, however, the metabolic rates for the tests
were different. Whereas the metabolic rates for Tests 3 through 8 returned
to the initial values at the end of the tests, the rate for Test | was 6 per-
cent greater than the initial value, and the rate for Test 2 was 3 percent
greater than the initial value.
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TABLE 7-1

METABOLIC RATES AT EQUIVALENT DURATIONS OF WALKING

Mean Energy Value During Inclusive Interval,
Btu/hr-m?
Tests 3 Through 8 Test | Test 2
Time of Observation (10 min/hr Rest) (No Rest) (5 min/hr Rest)

0:15 to 1:00 526 514 526
3:00 to 3:45 511 512 516
5:00 to 5:45 518 526 538
7:00 to 7:45 527 545 541

At the end of 8 hr of continuous walking at 3.2 mph, however, the mean
increase in the energetic cost experienced by the subjects was 14 percent
(relative to the initial value) and the range was from a | percent decrease
to a 22 percent increase.

In general, the data for the energetic cost of walking 3.2 mph for a
duration of 6 to 8 hr show that after the first 3 to 4 hr the metabolic rate
declined by a few percent, and by the end of the walk the metabolic rate had
attained the starting value (in the case of Tests 3 through 8) and had
"~ exceeded the starting value by a few percent in the case of Tests | and 2.
These changes, however, are not statistically significant. Appendix C
~includes mean metabolic rates by test and subject for these experiments.

HEART RATE

The data for heart rate are presented in Figure 7-3 and Appendix D.

The data for heart rate closely parallel those for metabolic rate.
Again there are no significant differences with regard either to test duration
or test design. There are, however, discernible trends. The construction of
a table of equivalent durations of walking (Table 7-2) shows that there is a
slight lowering of heart rate at the midpoint of the test, and thereafter
heart rate increases to a value 2 percent greater than the starting values
for Tests 3 through 8, 9 percent greater for Test |, and 7 percent greater
for Test 2. These figures are in qualitative agreement with data for
metabolic rate. The most marked observation on heart rate is the lack of
statistically significant change across the 8~hr test period.

7-4
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TABLE 7-2

HEART RATES AT EQUIVALENT DURATIONS OF WALKING

Mean Heart Rate During Inclusive Interval, Beats/Min
Test 3 Through 8 Test | Test 2
Time of Observation 10 min/hr Rest No Rest 5 min/hr Rest
0:15 to 1:00 : 93.3 95.0 96.3
3:00 to 3:45 90.0 98.6 95.6
5:00 to 5:45 92.0 97.9 97.8
7:00 to 7:45 95.5 04 103

RECTAL TEMPERATURE

In general, it will be observed from Figure 7-4 and the data of
Appendix E that the starting temperature was approximately 37.2°C, while the
temperature at the end of 8 hr of walking was approximately 37.4°C. Thus,
under the ambient conditions of these tests(air temperature of approximately
20°C, wind velocity of less than 0.5 mph, and clothing equal to approximately
| clo),the subjects were in relatively stable thermal equilibrium. There
is a consistent trend observable that shows a slight amount of heat storage
- for all tests, particularly during the last 2 hr of testing.

MINUTE VOLUME

Values for minute volume in reference literature indicate that, at the
expected work loads, the anticipated figure would be approximately 20 liters/
min. The test data presented in Figure 7-5 and Table 7-3 confirm this
expectation.

This parameter, like metabolic rate and heart rate, did not change
significantly over the duration of testing or with test design. The trend,
however, is qualitatively similar to those reported for metabolic rate and
heart rate. With the data normalized for equivalent deviations of walking,
each test group shows a slight decline in minute volume at approximately the
midpoint of the test, with a recovery to the initial value or a slight increase
by the end of the test period.
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TABLE 7-3

MINUTE VOLUME AT EQUIVALENT DURATIONS OF WALKING

Mean Minute Volume During Inclusive Interval, liters/min
Time of Tests 3 through 8 Test | Test 2
Observation 10 min/hr Rest No Rest 5 min/hr Rest
0:15 to 1:00 22.9 21.5 21.8
3:00 to 3:45 22.2 21.0 20.8
5:00 to 5:45 22.0 21.4 21.4
7:00 to 7:45 23. 1 , 22.1 21.7

RESPIRATORY QUOTIENT

Both oxygen and carbon dioxide production were calculated for each data
point recorded during this test program. The respiratory quotient (RQ)
values are reported in Appendix G. Mean RQ values are.plotted in Figure 7-6.
Figure 7-7 presents plots of oxygen consumption, respiratory quotient, and
metabolic rate for Test 6 for direct comparison. Table 7-4 presents a tabula-
tion of the oxygen consumption for this test.

The test data show that the RQ declines steadily from a value of
approximately 0.930 at the start of the test to a value of approximately
0.815 after 3 hr, 15 min of testing. Thereafter, the value is relatively
constant for the duration of the test.

If the early RQ values do not represent a true steady state with regard
to the oxidation of energy stores, the initial values for metabolic rate will
be greater than the true values. At most, however, the error would be less
than 3 percent (the energy per liter of oxygen at an RQ of 0.930 compared
with the energy per liter of oxygen at an RQ of 0.815).

It is evident from Figure 7-7 that the metabolic rate declines slightly
for the first 4 hr of .testing, after which it begins to increase. The trend
is similar to that observed for all subjects. The oxygen consumption data
display the same trend. The trend toward a rising metabolic rate during
the last 4 hr of the test is valid, but is not statistically significant
because the oxygen consumption rate is rising in the presence of a constant
or slightly declining RQ.

7-8
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TABLE 7-4

OXYGEN CONSUMPTION, TEST 6 (SUBJECT 10)

T ime \70 (L/min) Time \“/o (L/min)
2 2

0:00 0.824 4,00 -
0:15 0.848 4:15 0.848
0:30 0.858 4:30 0.834
0:45 0.890 4:45 0.872
| :00 0.956 5:00 0.839
1:15 0.870 5:15 0.991
1 :30 0.878 5:30 0.964
| 145 0.872 5:45 0.914
2:00 0.828 6:50 0.952
2:15 0.868 6:15 0.868
2:30 0.847 6:30 0.867
245 0.878 6:45 0.886
3:00 0.865 7:00 0.870
3:15 0.876 7:15 0.945
3:30 0.825 7:30 0.980
3:45 0.892 7:45 {.058




WATER BALANCE

Subjects were periodically monitored during each test for weight loss,
water intake, and urine production. Since weight loss reflects water intake,
urine production, perspiration, and catabolism, a simple expression was used
to balance these variables:

PC =OW +U -1

where PC = weight loss due to perspiration + catabolism, gm

AW = gross weight change, gm
U = urine output, gm
I = water intake, gm

As long as the variables on the right~hand side of this equation are
independent of each other, the values for PC as well as those for U and I
can be directly compared for different test conditions. Table 7-5 reports
the values of PC, U, and I.

If the subjects had fully compensated for their weight loss by drinking
water, the values of water intake (Column 3, Table7-6) would equal those in
Column 2 (perspiration + catabolism). The data show that only approximately
one-half the weight loss was compensated for by the intake of water.

Table 7«6 presents this data in a form that is corrected for duration of
walking to make the values directly comparable. The data from this table
-again support the conclusion that Tests | and 2 were qualitatively more
stressful than Tests 3 through 8. The differences are not statistically
"significant, but the trend is consistent. Table7-7 presents the means of

the data for Tests 3 through 8 and the values of Tests | and 2.

It can be seen from Tables 7-6 and 7-7 that once the data is normalized
for actual time spent walking, there is very little difference in the water
balance parameters for the various test conditions. Two possible exceptions
are evident, the urine production for Test 8 (8 hr of exercise, 10 min/hr
rest, following no sleep) and the water consumption of Test | (8 hr of
walking nonstop).

Substantially more urine was produced in Test 8 than was produced under
the other test conditions, while in Test |, substantially more water was
consumed than was consumed during any other test condition. Although neither
of these observations is statistically significant, it is relevant to observe
that they occur under the two most stressful conditions.

Table 7-8 presents total weight change for each test. This weight change
was evaluated using the water balance equation.

7-12




TABLE 7-5

WATER BALANCE DATA

Average Values

Test] Perspiration + Water Urine
No. | Catabolism,* Intake, Qutput,
gm gm gm
| Xg = 1648 Xy = 967 X = 212
2 Ng = Y. = N —_
g = 1497 Xg = 683 X = 313
o BT X,o= 6! X, o= 379
> X¥O= 008 qu= 319 7q0= 239
! X,o= 1244 X, o= 662 X = 420
o Xjo= 1188 X, o= 580 X, 5 602

Mean of A1l Tests * Standard Deviation

Weightless from perspiration and catabolism,
gn = 1276 £219

]

Water intake, gm = 600 *|88

366 125

il

Urine output, gm

*Weight loss from perspiration + catabolism = change in gross weight
+ urine output - water intake,



TABLE 7-6

WATER BALANCE CORRECTED FOR WALKING DURATIOCN

Water Urine
Test Perspiration + Intake, Output,
No. Catabolism, gm gm gm
] X8 = 1648 X9 = 967 X9 = 212
(1382)% (811)*
2 X9 = 1497 X9 = 683 X9 = 313
(1384)%* (632)%
3 XlO = 1245 XIO = 474 XIO = 320
4 XlO = 246 XlO = 611 XIO = 379
5 XIO = 908 Xlo = 319 Xlo = 239
(1224)% (430)%
6 XlO = 1233 XIO = 55| XIO = 445
7 X!O = 244 XIO = 662 Xlo = 420
8 XIO = |188 XIO = 580 XIO = 602

*Corrected value




TABLE 7-7

MEAN 8-HR WATER BALANCE VALUES,
CORRECTED FOR WALKING DURATION

Perspiration + Water
Test Catabolism, Intake,
No. grams grams
3 through 8 1230 811
I 1382 632
2 | 384 551
TABLE 7-8

WEIGHT CHANGE PER TEST

Test Weight Change,
No. gm

l 2899

2 2074

3 1399

4 1478

5 988

6 1339

7 1486

8 1166
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SECTION 8

DISCUSSION AND CONCLUSIONS

DISCUSSION

A1l subjects were in agreement concerning the degree of severity of the
test. Aside from occasional joint and foot pains, walking at 3.2 mph for 8 hr
was not considered to be severely fatigueing. This is not to say that the
subjects were not tired; they were, but they all described the walks as not
difficult.

Difficulty in maintenance of interest was the most common subject of com=
ment. To combat the monotony of the long walks, a television set was placed
for easy viewing by the subjects, and they were encouraged to bring selected
reading material. These two techniques appeared to moderate the monctony of
the long walks. Apparently the 6~hr mark was the critical one. Once the
subjects had passed that time mark they were confident of their ability to
complete the tests.

Subjectively, the most difficult test to complete was Test 8, the one
following the night of no sleep. Subjects had difficulty in remaining awake
during the rest and weighing periods for this test.

Perhaps the most significant ancillary finding to come of this study is
the uniformity of the behavior of the RQ parameter.

Each parameter in these tests was measured a total of approximately 10,000
times; even when loss of data due to measurement failure (14 percent) and ex-
cessive measurement error (2 percent) is considered, some 85 datum points
remain. The consistency of the RQ parameter from subject to subject and from
test to test is striking.

A review of the literature--Astrand and Rodahl (Ref. I); Christensen and
Hansen, (Ref. 2); Falls (Ref. 3); and Ricci, (Ref. 4)-~indicates that until
the Garrett/AiResearch tests had been performed, no measurements of RQ had
been recorded over such an extended length of time. The studies of Christensen
and Hansen (analytically discussed in Astrand and Rodahl) were not carried
past 4 hr (because the subjects were exhausted); their data show clearly that
RQ declines smoothly and linearly over the first 3 to 4 hr of work. For the
same period (first 3 to 4 hr of exercise), the data from the Garrett/AiResearch
test are identical. What Christensen and Hansen could not show (because their
subjects worked to exhaustion) was that once the RQ reaches a value of from
0.82 to 0.86 it remains constant for at least 8 hr. This is true, apparently,
only as long as the subjects eat a balanced or high carbohydrate diet (the
questionnaires filled out by each subject prior to each test reflect a normal
mixed diet, as would be expected). The high (approximately 0.93) initial
value for RQ indicates that the subject's diet contained a higher percentage
of carbohydrates than the diets of the subjects in the study by Christensen



and Hansen who also ate a balanced or high-carbohydrate diet. When the sub-
jects in the Christensen and Hansen study ate a high-fat diet, their RQ remained
between 0.7 and 0.8 until the time of exhaustion (never more than 90 min). The
explanation of this (Astrand and Radahl) has to do with the ability of the liver
to maintain adequate levels of blood sugar and, consequently, muscle glycogen
levels.

It is possible to infer from the Garrett/AiResearch test data something
about the level of physiological fatigue experienced by the subjects. These
data, and the discussions presented in Astrand and Rodahl, support the tenta-
tive conclusion presented in the following sentence from Astrand and Rodahl:

" assuming a glycogen concentration of 1.5 to 2.0 percent
(in terms of glycogen/g wet muscle) at the beginning of exercise,
the glycogen utilization at a work level of 25 to 30 percent of
the individual's maximum aerobic power would be sufficient to
allow him to continue for 8 to 10 hours before depletion of the
glycogen deposits."”

CONCLUSIONS

The energetic cost of walking at 3.2 mph for up to 8 hr does not signifi-
cantly increase or decrease throughout the duration of the walk: at the end
of 8 hr of continuous walking at 3.2 mph with no rest periods, the mean increase
in the energetic cost experienced by the subjects was |4 percent (relative to
the initial value) and the range was from a | percent decrease to a 22 percent
increase.

The data for heart rate closely parallel those for metabolic rate. There
are no significant differences with regard to either test duration or test
design.

The respiration quotient declines from an initial value of approximately
0.93 to a value of 0.85 near the midpoint of each test. From the midpoint of
the test to the end of the test, the RQ remains approximately constant at 0.84.

Physiological estimates of subjective fatigue at metabolic rates of
approximately 1000 Btu/hr cannot be obtained from the parameters measured in
this program.

It can be concluded that a walking speed of 3.2 mph on a level surface
does not induce exhaustion, but this work load must be relatively close to
the limit for an 8-hr duration.
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TEMPERATURE PROFILES OF THE TEST FACILITY



APPENDIX A

TEMPERATURE PROFILES IN THE TEST FACILITY

Temperatures were measured for the test facility using thermocouples in
contact with various surfaces and exposed to the ambient air. The location of
each of twenty thermocouples attached to the walls, floor,and ceiling are
shown in the sketch in Figure A-l. In addition, a thermocouple was located
at head height directly over treadmill No. |. Readings from this thermocouple
are designated "ambient air thermocouple” on the accompanying plots of the
temperature profiles. Data obtained for six days during the period from
Nov. [9 to Dec. 15, 1970 are shown in Figures A-2 through A-7. Rather than
plotting all of the temperatures recorded from each thermocouple, a tempera-
ture envelope (high and low readings) has been plotted. Zero-hour coincides
with the beginning of a day's physiological testing. The temperature of the
ambient air is also plotted on each graph.

Note that the maximum temperature rarely exceeded 75°F, while the minimum
temperature generally was greater than 66°F. Generally, it was observed that
the temperature of the walls of the test facility remained between 68°F and
73°Fﬂ Furthermore, the ambient air temperature tended to remain approximately
2°F below the lower border of the surface temperature envelope.



FOLDOUT VIEW OF THE TEST FACILITY SHOWING
THE THERMOCOUPLE LOCATION

NORTH

TREADMILL | \ H A é
TREADMILL 2 —

WEST A\ IZ“ EAST
2° ‘%@ N (% @
AL

2 -
A; léA A!B |9A
CEILING
~
O\D D
m[:>
SOUTH
THERMOCOUPLE IDENTIFICATION A
WEST Iy 2, 3 i
FLOOR 4, 8, 9, 10
SOUTH - 5, 6, 7
NORTH I, 12, 13
EAST 14, 15, 16
CEILING 17, 18, 19, 20
$=66502
Figure A-l. Test Facility Thermocouple Locations
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APPENDIX B

WIND VELOCITY IN THE TEST FACILITY



APPENDIX B

WIND VELOCITY IN THE TEST FACILITY

Wind velocity in the test facility was measured at approximately the
height of the subject's shoulders directly over each treadmill using a
Gellman-Wallac Thermo-Anemometer, Type GGA22/F. These wind velocities, shown
in the accompanying figure and table, were judged to be negligible and to
have no effect on the physiological data collected during this test program.



: WIND VELOCITY fps
AXIS MEAN VALUE

RANGE
XX 0 TO 2.0 0.5
| vy 0 T0 3.0 0.5
Zz 0 T0 2.0 0.5
TO 0 0
0.5
0

THERMO-ANEMOMETER
FATIGUE TEST GELMAN~WALLAC TYPE
GGA 22/F REGISTRY
NO. 45EQ10 SCALE

0 TO 15 fps

Figure B-lI. Wind Velocity Data S=66510
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APPENDIX C

METABOLIC RATES BY TEST AND SUBJECT



TABLE C-I

TEST I. MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS

SUBJECT
TIME | 1 2 3 4 s |6 |7 |8 ] 9 |10 |mant so.
0:00 [ce! — {513 1559 | 437 — 405 615 | 528 | @ain 541 + 89
0:15 1586 | 462|472 1599 | 434 | 565|452 | 541 | 501 | 530 | 514+ 59
0:30 Js1¢ 1476 1492 1514 | 432 | 566 | 451 | ss0 | 523 | 620 520 + 60
0:45 1557 1513 | 449 | 556 | 483 | 51y 434 | 497 | 496 | 526 514 + 52
1:00 {5565 | 474 | 50 1592 [459 | 510 | 432 | 519 | 495 | 502 510 + 48
1:15 1560 | 476 | 466 | 557 | 402 | 499 | 471 | 537 | 583 | 100 532 &+ 76
1:30 1612 {4718 | 474 | 574 | — | 536 | 457 | 3519 — | 6 534 + 63
1:45 1509 14¢9 | 462] — |480 | 510 | 484 | 507 | — | oos 504 + us
2:00 | — 4¢1 46T | — |472 0525 {468 520 | — | 622 | sop 4 oo -
2:15 1542 14701435 | ~ [ 448 |s4a [ a9 [ 508 | — | 19 | g+ 60
2:30 1509 {478 {443 — |a17 {520 {463 | 551 | — | oo 515+ 72
2:45 ls3¢ 414 |a52 | — fags | — [ 465|521 ]| — | oo S e,
3:00 §apgo | 492 | 46) — 4329 | 518 4591 499 | 477 | 64 502 + 55 N
3:15 1522 [ 402 [ 463 ]| 491 | 494 | 5os | s04 | 532 | sic 613 | 516 + 57
3:30 Jo2g j4av6 {438 — 4o | s1a | aas| 312 | s G55 507 + 64
3:45 [ 520 | — aez | 4493 48 | 523 | 467 | 524 | sas 6.7 511 + 55
4:00 — 1530 445|549 | — 536 | — — — | G13 535 + 60
b:1g §4¢2 | — — — — | 342§ — | 544 | gu - 517 + 38
4:30 1517 | — 1429 1485 [ 467|566 | — |s44 | ssa| — 507 & ug
h:bs 474 | 518 1404 | 508 486 | 519 | — | 564 [ 553 | — 518 +
5:00 | 544 | 602 |55 | 500 1492 [ see | —~ | 55| — — | su34
5:15 1512 | oo4 | 46l | 482 | 51¢ | cl0 i L e = 536 & 58
5:30 1518 | — | 3500 | 542 | 479 | 6o — ] 553 — - 532 + 143
5:45 1524 | — | — |32 | 530 | 501 ~ | 557 | 533 | — 536+ 19
6:00 | 55| — | 478 | 556 | 510 | 5oy — | 514 g0 | — 54y 4 37
6:15 | 577 | — |4g | 5035|521 | 632 | — 586 ) 525 | — 5L7 + 53
6:30 1 5651 — 149 |ase | 517 |ees | — 578 | 567 - 553 % 62
6:45 | 548 | — | 488 | 492 | 554 | 569 ~ 519 | 58712 — 543 £ 3g
7:00 | 533 | — 15231502153 |es3| — | 593 |gi5 | — 553+ 55
2:15 579 | — 1495062 |52 Joeos | — | eos | 5wz | — 581 ¢ 60
7:30 Jseo | — 495 |19 |sis [esi | ~ | sso] 58| — 570+ 51
7:45 | S8I — 519 |341 | —~ |eo1)] — |63z |sec ] — 585+ 57
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TEST 2.

TABLE C-2

MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS

SUBJECT
TiMe | 1 3 Y 5 6 | 7 8 9 | 1w |mEant so.
0:00 | 5{4 ~ 6B — 5681592 |547 | — 627 | 588 % 59.3
0:15 | 504 500 | 560 1484 |5251813 | 816 (450 | 591 |5830 * 474
0:30 | 524 327 1608 1473 | 587543 — |41y | 600 | BI7 = 85.2
0:45 | 503 443 | 630 | 486 | SB0| 568 | 549 {434 | 569 29 * 6.4
1:00 | 509 430 | 576 | 550 | 529|558 | 526 1476 609 | 529 * 3.7
1:15 | 605 1460 | S66 1432 1557|508 | 546 (448 | 594 |S29 = 5.2
1:30 | s45 471545} — 15581500 555 {4572 517 {519 £ 37.0
1:45 | 500 430 | 526 1469 1554539 [569 |451 | 518 | 514 £ 53.7
2:00 | 430 1372 | 546 1522 1559|516 | 566 [494 | 541 |512 £ 59.4
2:15 472 390 1542 | 480 |548 1573 | 538 {449 | 567 [507 ¢ 1.8
2:30 | 493 319 | 568 1462 569|562 598 |ABI | ~ |5(0 * 6.1
2:45 | 509 474 |1 S6T | 472 | 5631607 | 560 [447 ) - |3525+ 572
3:00 | 443 440 |1 553 | 464 |559 1533 | 569 480560 |SIO = 8.2
3:15 | 490 14471655 1457 1988524 | 549 |474 1523 |512 2 48.0
3:30 | 435 494 | 586 | 463|517 | 563 | 554 {445] 533 |51 = 47,6
3:45 | 493 395 | 540 | 532 | 596 | 554 | 562 497§ 626 |533 + (1.5
b:00 | — - 1526 1492 | — |57 | — 484543 |524 1 37,7
b:15 | 505 406 | — — — — 1594 — ~ |S02 * a4.0
b:30 | 517 459 15716 1413 {572 — — — 1 — 1519 t 54.3
b:45 § 524 456 | 504 1490 1593|600 |513 | 485 | 565 |1539 4 509
5:00 | 513 463 | 551 | 464 {607 | 564 | 552 [ 480 | 5711 |S29 + Si.6
5:15 | 538 3681 ST |58 1587|518 | 516 {473 595 |S34 + 3.4
5:30 | 523 389 | 562 1466 (584 1582 {541 14998 516 | 524 = ¢4.9
5:45 | 5(9 469 | S | 475 |B260 | 581 | 568 | 556 585 | 538 4+ 43.3
6:00 | 54 504 1555 1491 1565 1539 | — 1491 |58 |530 + 25.1
6:15 | 58 Sil 1556 1454 1593 1562 1583 |4921 565 | 531 + 44,1
6:30 | 533 4iQ [ 519 {466 |596 [ 590 | 567 [ 474|590 | 53¢ + (5.5
6:45 | 534 SIS 1527 1470 |36 | 604 | 553 | 517 ) 590 | 549 + Si.9
7:00 | 522 542 | 462 466 {673 | 589 | S58i |555] 576 | 546 1 ©4.8
7:15 | 539 462 | 487 | 473 |56 | S88 [ 550 1518 | 552 | 526 + 43.3
7:30 | oy 368 | 411 470 002 | 590 | 06 {580 | 545 | 525 & ~17.1
7:45 | — 484 | 5471 1419 J039|S545 ) — 5323) 420 |S50 * 1.3
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TABLE C-3

TEST 3. MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 4 5 6 7 8 9 |10 |mean? s.0.
0:00 | — 1549 1822 |SG1 | — 443|523 |544 [327]601 | 532 * 44.2
0:15 | S54 | 486 | 526 | 503 | 470 | 59t | 534 {536 | — | &85( | 5828 + 37,
0:30 | 574 | 453 | 510 | 499 | 468 ] 562 | 526§ 562 | 524 | sd46 | 522 4 406
0:45 § 518 | — | 495 1513 1468 | ©09 | 499 | 583 | 534 | (10 | 543 + 353.0
1:00 } 575 | 489 | 494 | 50! | 485 | 600 | 483 | 526 | 467 | 598 | 322 * 50,5
1:15 1565 | — |474|481 | — [598 |520]| 548 | 516 | 5718 | 535 + 449
1:30 § 543 | 440 | 466 | S35 | 480 | 03 [ 516 | Si8 | 515 {534 | 515 + 45 4
1:45 | 560 | — 1501 | 502 463582537512 | 522|519 | 529 = 39+
2:00 | 522 1427 1465 | 560 | 406 | 601 {529 | 532 | 418|534 | 504 + si.®
2:15 | 5561453 1489 | 478477598553 {513 — {51 | 528 =+ 529
2:30 | 546 1430 1496 | 488 ] 471 | 605|526 | 540 {4gg | 553 | sid  * 467
2:45 | 537 1494|455 | 496 | 489 | 586|520 | 533 [ 533 | 573 | 522 * =9
3:00 | 534 1444 | 470488 | 484 | (7 | 483 | 509 [ 530|568 | 513 + 3.2
3:15 | Slo 1440 | 486 | 501 | 482 | 564 | 546 | 537 | s46 | S81 | 520 * 43.0
3:30 | 526 {426 | 452 | 544 | 502 | 546|556 536 {521 | si0 | 5i2 * 42 .72
3:45 1524 1456 | 514 | 500|467 | 603 | 540 | 505 | 518 {527 | S22 = 42 8
h:00 | — - - ~ 1462 5771149( | 521 | — 555 | S20 + 446
4:15 1535 14¢5 [ 480518 — |s84|520] — | 5590504 | 528 = 44.2
4:30 | 529 | 464 | 449 | 510 | 50T | - — 15541524 | 550} S = 371
L:45 | 545 1 465 [ 522 | 553 | 473 { ¢of | 523 | 513 | 550 — 5271 = 4.8
5:00 | 527 1430 1444 1518 14701 6261552 | 510 |sog | — 509 * 594
5:15 1 543 | — | 468|516 | 410| 602| 501 | 515 | 544 | 512 | 526 =+ 4a4.5
5:30 | 544 | 4¢5 1477|510 1476|592 | 552 St {S554]s52 | 523 = 47 g
5:45 1555 | — 1490 | 511 1456 619 | 566] 518 {559 595 | 541 = 517
6:00 | 5501436 | 505 | 529 | 464|596 | 478 So9 {530l 567 | s = 494
6:15 1553 | — 1424 | 519 | 465 638|572 ] 525|526 556 | 531 =+ ¢).5
6:30 § 539 | 468 1490 | S08| 451 ] 618 | 549|509 |S535 | 558 | 522 % 48.2
6:45 | 554 |1 413 | 446 | 541 | 472 630|569 | 526 536 568 | 331 + S5
7:00 | 502 | 495 | 479 | 529 1441 | 602 ]502] 511 |s42 579 | 524 = 437
7:15 | 560 | 475 | 462 | 540 | 470| 42| 532| 51711539 | 567 530 + s4.7
7:30 } 558 | 471 | S02 | 543} 465) 591 |566]519 |534] 560)] 531 * 415
7:45 | S51 | 523 1480|528 14471602 — | 517 |556]594] 533 + 499
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TEST 4.

TABLE C~4

MEAN NORMALIZED METABOLIC RATES

AND STANDARD DEVIATIONS

SUBJECT
TIME | 1 2 3 Iy 5 6 7 8 9 | 1w |Mean? s

0:00 | 543 — 512 {536 | 324 {514 {584 | 536 | B0 |56 | D40 * 228
0:15 547 | — 1456 | 552 1487|545 | 528 | 526 |52( | S | 526 + 353
0:30 1640 | — 1523 1503 141316\8 1 — 1571 1493 {563 | 535 = 4713
0:45 § 524 1447 | 454 | 504 | 485 | S18 | 5171 603 | 527 [ 54D | Si8  + 50.2
1:00 1 4ir |- =" |14 |529 |40s |s84 | so0 | 508 [523 574 | 508 = 539
1:15 1515 | — 1456|535 1478 [ 515 | 562 ] 486 |523 | 603 | 526 + 48.3
1:30 | 514 1481 1499 1494 | 440 | 551 | 548 | 485 | 499 | seq | Sio + 472.5
1:45 523 {459 | 43¢ | 503 {500 | 604 | 559 | 500 | 545 | 525 | 520 « aa
2:00 | 526 | BCB | 4060 | 503 1445 588 | 533 | 504 | 513 | 558 | 520 T 446
2:15 ] 485 1 494 1476 | 504 | 4621568 | 485 | 520 {512 590 | S0+ 40.6
2:30 15T ] — 14521491 1450|574 541 |55 1493 | 497 | 503 = 293
2:45 1533 1474 1470 | 521 1489 [ 605 (494 |538 |487 |4s( | 509 = 454
3:00 153711478 14@7 1491 14794 1 613 15581499 | s28 lage | S\S  « 4d 2
3:15 § 5041507 | 49] 1523 1480 {563 | — |55 |50y {527 52 = 24 2
3:30 | 53p | - 3914901 — Is70 502 — | — |484 | 503 * 44 ¢
3:45 | 521 508 | — — = 1589 14021535 1483 {492 | 5S4 * 40,8
hi00 | — | — 1381 — 1452 |57 |569 1502|492 — | 494 =123
b:15 | 540 | 5350454 | 500 |46f | — 1480|507 | 543 | s11 | SOS 343
b:30 1534 | — | — 15041448569 526 504524 |sos5 | Si4 x34.4
h:hs | 527 =41 |484 | 542 1463 | 576 | 540 | 534 | 526 | 505 | 523 + 24.4
5:00 522 | — 1450 | S20 1433 |S72 | 5713 {507 | 5171483 | BIO0 % 483
5:15 1 511 |24% 1471 1514 | 436 | 555 | 501 | 5061534496 | So1 = 354
5:30 13529 | — 150 1494 {467 |59 {548 | 531 {556 | 505 | 524 = 27
5:45 | 518 |59% | 527 | 493 1439 |550 | 537 | =13 |525 | 539 | 524 = 40.7
6:00 (544 | — 149{ 1501 |44l 159 |574 1514 |934 |s04 | S22 = 46.3
6:15 1535 | — 1524 | Si6 | Si6 |58 {512 |Se2 |50 |soa | S28 * 26.4
6:30 | 548 | — |51{ | 58044759 | 501 | 556 5371413 572% % £9.0
6:45 1541 | — 1501 1559 143915841593 467 1549 |557 | 532 = 52.4
7:00 1536 | — 1472 1534 1436158869 1537 (540|491 | Sz2g = 56,1
7:15 1539 ) — 1493 154514591491 | 590 1526 /537/519 | 522 =218
7:30 1524 | — 152415301449 526 664 | 540531 |57 | 534 + 55.¢
7:45 1529 | — 543 | Sy | 425 | 597 | 634 | 535|535 (555 | S47 + 571.2




TABLE C~5

TEST 5, MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 4 5 6 7 8 9 .11 |mean I s.0.

0:00 | S62 | 568 455 {513 | 480 | 580 |508 | 502 1546|550 | 532 ® 405

0:15 | 571 | 4621481 | 541 | 477 | 5741493 [ S068 | 546 469 | 51T L4606
0:30 | SS6 |43 1478 | 510 | 495 | 568 | 528 1 554 | 552 1489 | 520 X 257
0:45 | STO {5(1 487 { 549 | 493 1570 1468 | 551 1562|497 | 526 * 28.5
1:00 | SGi | 526|502 149( | 5025 S04 536 {608 | 502 | 548 = 30.2
1:15 1570 1530 1459 | 530 | — [5ig | 503 1539 [5751494 | 524 T3¢0
1:30 | 550 {505 1458 | 486|520 1 ~ 511 |537 |56 4B8 | 514 = 234 0
1:45 | S72 1 460 | 450 | 490 | 496 | — [ 5i4 [ 58B7 (5601500 | 514 = 48.0
2:00 §553 1484 | 480 | S5I8 {539 {487 1499 | 528 | — (472 | 507 * /8.3
2:15 1542 1 471 | 469 | 542 |494 | — | 509] 556|561 | 468 | 512 = 2306
2:30 1348 | 448 | 462 | 492 | 534|570 | 550 [ 524 | S56| 471 | 515 & 437
2:45 | St | 4661 4401333 | 520 {547 | 518 | 520 15571489 Sl T 297
3:00 | — - 1437 - - — |5I5 {512 |548 | 462 495 = 44§
3:15 § 5451457 — - - 1519 | — - 1560 | — 520 *45.4
3:30 1534 (457 | — l4ags | 473472 | 53005531543 1485 | S04t 2¢
3:45 | 534 1475 | 524 1507 1526|523 1484|538 | 5481498 | St £ 23.9
b:00 | 517 | 569 | 420 | 509 | 481 | 615 4971533 | 561495 520 x 54,4
b:15 | 568 | 460 | 414 149G 14531488 | 5i3 | 52015651499 ] 4983 480
4:30 | 535 | 4506 | 458 | S29 | 450|548 | 494 | 526 1553 147 | 502 * 407
L:bhs | S37 | 447 | 507 | S03 14701594 | 516|528 1344 1482 513 = 417
5:00 | 540 | 419 14201493 [496] 519 | 513 | 516 {544 483 | SO = 50.
5:15 | 554 | 439 | 435 | SOS {479 | 592 | 561 | 546 1549 | 405 | S06 = 63.8
5:30 | S48 | 456 | 513 | 483 | 458 | 528 | 514 {540 |S60 | 482 | 508 £ 27.0
5:45 1547 | 455 | 453 539 | 490|534 | 502 | 534|574 | 506 | 54 387
6:00 | — — — - - | - — — - -

6:15 | — - | - - — - — - — -

6:30 | — - — - — — — ~ — —

6:45 | — - | — - - - - - | - -

7:00 | — — — - — — — — - —

7:15 - - - — - —_ — — — —

7:30 | — - - - - = | = - —- —

7:45 - - —_ — - — - - — —
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TABLE €6

TEST 6. MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS

SUBJECT
TiME | 1 2 3 s | 5 | 6 7 8 | 9 |10 |mean* s.p.
0:00 § Zat | 565 | — - a¢d | 2o b B0 ~ 1506 1 472 547 & 58
015 & 579 § Bub | 478 | 588 | 476 | Gos | s42 § 334 | S30 | 487 538 + L§
0:30 | 564 | 593 | 4712 | 405 | 4R7 | GO% | 515 | 83w | 53i 490 530 * Ly
0:45 | 562 | aar | 4e6 | 518 | 4Ye | 634 | g0 | 8T | 41¢ | 80T 528 + 55
100 1 — ) o4wi | o4ans | S2T L abo | 63 | 529 | g8 | 523 | 544 534 + 52
{:15 — 497 | 44 | 60T | B0 | 660 | 520 | Soe | 431 | 497 531 + 69
1:30 s 506 4¢ 493 40 1 536 52% — 505 493 503 + 21
1245 0 — 497 | 457 | 497 | 500 | 542 | 485 | — — 149 | uos 4 o=
2:00 — 451 A4l | S0% | 484§ 85 S — 827 | 468 L97 + 36
2:15 - Sos | 434§ S L &TT F G ] 02 — Sig | 4dRg 509 * 56
2:30 - 508 | 4ed | 49¢ | 483 | ol g2 — 493 1 Az 505 *+ 42
2:85 0 — o470 | 4dg | S4 | S07 | %42 | 540 | GoT | 499 | 490 | 519 + 50
3:00 -~ 550 1 462 | $23 | 506 | 526 | 493 | o4 | 490 | 4R3 515 + 42

3: 25 — A GG 430 506 483 GG Si4 539 528 485 508 + 53

3:30 - 457 1 470 — 1 469 | 599 | 407 | — 537 1 45% LEL 4

60
3 k5 — 461 | 453 1 495 | 4dd4 | 600 | 569 — {1 507 { 494 503 + 56
Lo - - ~ | 830 | — - - — {512 - 551 + 30 ‘
.15 | B4g | 528 - 530 | 523 | 645 | S21 - 526 | 414 536 * 49
4:30 539 556 | 445 | 485 | 5o 539 | 527 _— 521 4o 514 + 45
bohy LT IS 483 1 §36 ¢ 475 51% ] 517 — 485 | 486 514 + 35
5:00 | 570 L 451 {444 | 51 | 473 | L22 ) 511 ) 825 | 495 | 44T 508 + 55
5:05 | — 4069 | 46y | — |49 | 582 |55 | 535 | 524 | 542 51s + 39

5:30 | 529 | 482 | 459 | 515 | 473 | 622 | 529 | 533 | 55 | 528 | 5,0 4 us

5:45 ey g55 | 444 | 552 1 460 | @21 | sz 546 | 536 | 505

6:00 | s4¢ | 430 | 4mp | 514 | 450 | @30 | 516 — | 543 | 528 5 i 53
6:15 | 565 | 496 | 472 1 5za | 470 | 589 | 5371 | 562 | 566G | 484 507 + Ly
6:30 | sar | dns | 448 ) miz gy 4721 6h So9 | 533 | 494 | 423 508 + 47
6:45 | Sus4 | w2 | 455 | 529 | 498 | o2 | 564 | 547 | 532 | 492 | oo, 4 o
7:00 | 570 | =~ | 459 | 526 | 413 | 594 | 488 | S39 | 51 | 485 | o9 + ug
7:15 | 846 | — | 406 | 543 | 4SD ) 629 | 539 | B20 | 569 | 527 530 + 53
7:30 | scp | — 1437 5101 | 493 | 636 | 528 | 555 | 655 | 533 | 533 4 55
745 531 f — 462 | 530 | 47¢ | 03 | 506 {524 | 563 | 590 532 + Lg

C-6



TABLE C~-7

TEST 7. MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 4 5 6 7 8 g |10 [mean? s.o.

0:00 | — 1834 | 46018508 | 4771610 |8V7 |553 |05 | — | 533 = 54.0
0:15 | 551 | 483 | 464 | 321 1463 | 535 | 55( 1535 544 | 352 | 520 ® 362
0:30 | 512 | 5501488 | 52614718 | 5710|521 {558 | 587551 | 534 = 333
0:45 | 565 1448 [ 512 529 | 478 | S50 | S13 | 857 [ 881 {387 | 532 * 4%,

1:00 | 545 |1 43¢ | 5041498 | 468 | 555 | 540 | 566 |562 ]840 | 520 x 422
1:15 1 590 | 445 1493 1956 1 4841 601 |56 | 551 {581 {537 | 535 = S04
1:30 | 555 1452 463|474 475 153215037 557 1558l swi | 565 = 414
Tih5 852 1 471 1490 | 509 | 4583 | S29 1501 | 5401593 | 562 | 524 = 20,5
2:00 § 551 | 486 1462 1 506 | 525 1594 (508 1549 [ 518510 | 521 * 40

2:15 | 559 1484 1406 | 544 1497 {550 491 1524 | 588587 525 = S1.O
2:30 1529 1409 14701413 147] | 540 503 | 5871 | 656 S12 | 505 £ 514
2:55 4534 1 421 1511 1 — |48] 15671497515 544599 | 519 = 5.4
3:00 1861 1385 1477 S0l 492 1550 153) 1559 |554) 565 | Sz24 £ 574
3:15 1534 | 460 | 462 1533 {478 1526 | 538 | 540 | 559 | 462 | 510+ 38 1
3:30 | 546418 14481 5i5 14741534 |1 615 | 827 | 566|518 | 522 + ©0.6
3:45 15551 406|446 | 569 1 430 | 563 | 521 | 36| 564 | 5220 | Sl = 55,4
k:00 | ~ — ~ | 5101 — - ~ - — |550 | 330 %2873
b:15 | 542 | 4di | — — 1480 | 541 | s05 | 535 — - SO0 % 406
L:30 1 56T 1 4l 15071 — 15001546 498 | 525 {544 | 545 | Sib = 459
L:bs 1 SO0 | Ai2 147215261 391 1536 | 51 | 558|556 | 6 507 x 61,2
5:00 | 498 1 43013509 | — 31 — 1504545 | 558 | 562 | 506 ® 49 5
5:15 | 561 | 4ip 544 1496 1459 15571484 1529 {624 | 504 | 523 = 603
5:30 14371427 — I Sle 463 |317 15091523 {598 540 | 502 £ 53,5
5:45 1 S30 | 438 | 536 | 520 {473 1541 | 517|537 | 588 | 576 | 526 * 44.0
6:00 | 549 13951502 15201483 | 3631515 163351571 551 | 518 = S04
6:15 1518 | — | — 542 | 466|565 15251523 |S61 | 580 | 534 = 247
6:30 | 43¢ | 4341485 | 5071 4701 S60 533 | 339 | 837 508 | 506 = R2.C
6:45 | 492 j 4 [518 | Si7 | 458559 | 504 | 540 | 515|576 | 515 = 812
7:00 1502 1408 1507 ] 526 460534 | 503 {550 | 576 5710 | 520 % 544
7:15 1 494 | i | 562 510 14531 S| 515 832 | 560 | 605 | 522 & S6.|
7:30 | 335 | 409 | 503 | 5281468 | OS] 476 | 549 {650 1637 ] Si T 544
7:45 | 5641 4281459 | 548 | 4ol | 5841483 | 846|559 | 5340 | ST X B4
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TEST 8.

TABLE C-8

MEAN NORMALIZED METABOLIC RATES
AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 4 5 6 7 8 9 |10 |mMean % s.p.
0:00 553 1455 | — 18555 ) 536 160G | 433 | 577 | 559 1499 | 530 + 510
0:15 | 543 | 432 ) 444 | 545 48 1 606 | S 591 | s 1497 | 528 £ 86
0:30 § 557 | 414 | 450 | 544 i 590 ] 504 | 595 | toa 1493 | S22+ 59
0:45 | o2 | 428 | 429 | 53¢, | S48 | 82 — 1 559 | gre - 525 * Gl
1:00 | 5¢1 {420 |40y | 553 | 519 Toa | 504 | 550 {520 {471 | 5S4 = 65,
1:05 1 591 | 422 | 444 535 | 497 | 399 | 492 | say | na( | 42 S08 T 652
1:30 § SG1 | 475 | 420 | 540 | 437 | 572 | 516 | 531 | 500 ] — 519 2 49 7
VBS54 364§ il | ap0 | 537 | 54 | 600 | 524 | 543 | 510 | a1a S & 52,7
2:00 § sed ) 43 P Bi5 P soe | =9 4891 | 4719 | 542 | 507 - S 4R, 5
2:05 PB7T0 L 409 | 524 1 54T 1479 ooy {ste ] 50| — — 836 % 64
2:30 | 546 | 410 | 455 | 547 472 | 596 | 492 | 524 | — | aee | 503+ ENAY
2:55 |} 568 | 430 1479 | 557 | 458 | 529 | 534 | 519 | 535 | 506 Sig 499
3:00 | 544 | 421 532 | 554 | 455 | 574 | 302 | 549 | 52¢ | 465 | Si2 < 4.9.9
3:15 | 560 | 4ib [499 | 540 | 443 | 598 | 498 | 556 | 544 | 485 | S04 =+ S5.¢
3:30 ] ©04 | 384 1 4T7¢ | 557 453 | 555 138 | s21 | w3i | 605 | 520 T LR.2
3:45 ) 551 | 284 | 455 — 1436 {626 | d1s | 522 | n43 — 500 £ 6.9
k.00 — — — — - - — — {59 - 5i9
b:15 1 556 | 410 — - 468 - - — ST | 5671 504 1 654
h:30 | ST2 39 1450 | — 1492 sec | s2e | s 426|492 | 493 ¢ .o
ks | 545 | 4o ) 455 | — 4G4 | 524 | 520 | 504 | 429 | 515 | So6 + 53t
5:00 | 570 | 402 | 472 - 470 § 569 | 834 { 542 | 544 | 540 St 1 26.0
5:15 | 543 | 412 | 482 - 437 ] 585 | 490 | 490 — 563 507 f 549
5:30 | 544 1449 1 482 )] — | 489 | 5366 | 40z | aaq | 547 | 54% 508 * 5§5.7
5:45 ] 543 1449 1404 | — Va4 {22 | 483 | 343 | soe | 560 | SlG < 59.0
6:00 1552 1491 1498 | — | 489 Yo | 403 | 554 | 563 | — 53 * 45.8
6:15 | 5356 | 428 | 494 — 476 | €33 | 502 | 59| 523 1 570 | 530 % (3.3
6:30 {541 [ 442 1 480 | — | 412 | 554 | 487 | 579 30 STE | S = 47,6
6:45 | 5G4 1421 1495 ] — 1477 | 595 | 505 | S35 | 536 | 556 820 * 524
7:00 | 541 | 404 | 500 | — | 460 | 6ol | 497 | 534 | 528 | 565 Si4 € 534
2:15 | BI0 jabe | — | — |40l | o6 | si2 | so [S39 |86l | 527 * 80.9
7:30 1 551 | 480 - — A72 1 593 | 492 | 594 | 522 | 806 530 x 54 ¢
7:45 { — | 45i — — 46T 1517 | 562 | 542 | 536 | s90 | 5372 t 53,5




APPENDIX D

HEART RATES BY TEST AND SUBJECT



TEST

. MEAN NORMALIZED

TABLE D-1

HEART RATE AND

STANDARD DEVIATIONS

SUBJECT

TIME | 1 2 3 4 5 | 6 7 8 9 |10 |mMEAN T s.D.
0:00 108 — %75 105 G0.6 | 817 (09 g2.2 { &1z |12.0 90.8 + 13.4
0:15 {05 97.8 {ero | 99.7 £9.3 | 4.5 109 3.5 {79¢ | 804 99 7 + 10,1
0:30 Joz tco || 88.1 se.2 | 0.6 | 99.0 iz 942 | 75.3 | 90.0 9L 1 * 9.9
0:45 1c3 (et | g8z joe Goz | 94.8 | it 99.9 L 73 4 | 94.4 96 4 10,7
1:00 | 950 | soo | e | o | 925 | vo3 | icx | vo5 | 756 | 984 | 97 0+ o5
i:15 94 4 (ot Q74 b qe7 1 932 1 soe (0B (04 2oz | rof 96.6 £ 9.4
1230 | 92 | 918 | gqo0 | 954 | —= | 103 | so7 | (07 | —— | ica 99 0 4+ 7.1
1:45 § €9/ § 918 | 877 | — | 884 | o1 /o res § — | (on 99 7 + 8 9
2:00 § — 957 | Bz e} — 1883 | /o6 = (o9 — } i 100 + 11,4
2:15 § gaz | 957 L are | = 1 8cq | to8 | 103 | (04 | — (it 97.4 * 10.7
2:30 f 888 | 954 | ez | — | 959 | — tos | 1o | — 1 iv7 99,2 * 12 9
2:45 1 850 | 933 | g2 | — L aso | oo | 110 | o6 | — | 1v6 | 99.8 + 10 3
3:00 | ge7 | 4¢| 880} — | 94.0 ] (o7 (o § sc3 | 758 | 121 98.0 + 13.6
3:15 i 89z | 970 | @es} 9e9 | 922 o6 | toga | (o2 § 823} 122 97.3 % 11.6
3:30 | 906 | 99| 55 | — &0 (og | s1i5 ) o5 | 827 22 99 .7 + 137
3:45 § gre | — 105 1926 1 1oz | re07 A ez | 8Lo | 122 102+ 137
k:00 — {of 88.7 | 95.2 | — 1O — — — /05 100 + 8.3
5!:‘5 Qo —_ —_— e e — — {06 6.9 | T 91,0 * 14,6
L:30 475 | 918 | G268 § 954 1 974 | jo4 | — foe 803 | —— 95 o * o 4
Lo4g | a3. (s Gz.0c | 6.4 | (00 10b | = 107 { 82.0 | — 98,9 + 10,54
5:00 | g2.9 | 102 | 959 | 952 | 107 | 105 | — | 103 | 82.2 | —— 97,9 + 8.1
5:15 | 9581 100l 959 | (0o (06§ 164 | — |. /04 | 850 1 — 98.8 + 6.7
5:30 1974 | — |95 | 16 | 110 | tog | ~— | toz {794 | — | 101 + 11.5
5:45 qq 4 — 99.2 (o3 /15 104 — foe | 844 | —— 102+ 9.2
6:00 joi —_— Q8.6 ‘11z 121 /03 — 17 | 79.6 —_— 103 + 12.8
6:15 | (o3 — Vioz } 1oz | 12e | 110 | — | (et | 9o | — 104 + 12.9
6:30 | /o2 — 992 | tez | (32 | ng | — | /o3> | 803 | — 106 + 16.0
6:45 | 02 | — tor | itco | 437 | — | —— | /o3 | 850 | — | 105 * 17.9
7:00 [ 0% — {03 9&.8 140 {08 —_ jci | 851 S 106 + 16.8
7:15 (03 — (oL (a1 134 {og — (07 1 845 _ 107 * 14,6
7:30 io6 —_ toz | 14 | 138} (38 | — 102 | 966 | — 112+ 19.3
7:45 (08  — toz§ 1o 1 0§ to7 § o | 985 | 870 | — 103 £ 7.9




TABLE D-2
TEST 2. MEAN NORMALIZED HEART RATE AND STANDARD DEVIATIONS
SUBJECT

TiveE | 1 2 3 4 5 6 7 8 9 | 10 | MEAN T s.D.
0:00 — — — 105 — (oL 7.4 (o2 sty | 817 90,8 + 20,4
0:15 1l — 736 169 | Qe | 105 lo4 | 98¢ | 75.4 | 90.8 94,8 + 1u,1
0:30 i1z — qe./ (o7 | 881 (02 | (o4 — {780 | qt{ 96,6 * 11,5
0:45 1o — o2 io7 | 8461 (o7 | 912§ 982 | 45 | q913 98,0 = 9.5
1:00 | jo0 | — 1e3 | (o4 | 82| (02| foz | 955 | 730 €65 | 95,8 = 10,8
1:15 jes | —— oz 103 | B44 | 98.0f 99| ars | 770 8.2 94,3 £ 10,1
1:30 1oz | — 106 icz | — 110 | 989 | 957 | 779 | 852) 97.2 = 10.8
1:45 fot | — 108 | 953 0 B2 (24 | 950§ 966 1768 | @13 95 g + 14 2
2:00 949 ¢ — tce | 9981 7981 103t ev7 ] 9.9 | 734 83200 g91.1 % 11.0
2:15 | 94| — 1 ges5 ) 8560 (07 | 955 92« | 748 | 8740 ou.0 * 11.0
2:30 99.5 | — i 9851 8521 (04| 987 1 903 | 756§ 831} ou.0 + 11.2
2:45 | oz | — vz | ooz | 834 o6 | to2 | 957 | g6 | — 98 7 * g

3:00 tee | — o | 986 Ba7l 106 | 968 926 | 80.0| 86O} 9y.9 * 10,1
3:15 | 952 — iz | 982 | 88z] 120 | 977 aco | go8| BIT| g5 s i1y
3:30 | 973 | — vz | qes | 840 €720 jor | a3 | 767 ] BB g0 5+ 136
J:h5 1 e | — (4 | 9541 867 4 (07 | (03 | 10z | 784 BT} o0 54 g1,
4:00 92.6 | = — 97¢ | B37 | — ot — {7906 854 90.0 ¥ 8.1
be15 | — | — ez | — = — — 130l — — 108 * 10,6
4:30 § 95/ | — e | (o3 | 880 | 906 | — — — — 98,5 £ 11,3
Lo 45 {00 — U3 5 J44 4§ 06 | (27 toz | 10¢( goo | 871 99 5t 14 1
5:00 | (06 | — g75] 996 | 852 | 885 | w5 | 102 | 7729 | 859) 93.0 * 10.0
5:15 to5 | — 9591 (o4 | i {13 jog | 1ot 4 7¢2 | 880 99.1 * 13.4
5:30 to5 | — lo7 | 1oz} b | ({7 Hz§ (ot 1 76 | 8501 g9 6 + 13,1
5:45 | oo | — | 97| o3 | 943 ] (10 | o] iot |64z | 856) g 51 o g
6:00 lo04 | — 1oo 104 | 908§ [(4 tlos | — |t gz3 | 885 98,6 £ 10.5
6:15 (05 § — (074 99.0{ B8 (35 ({2} 106 | 851 89.4 104 * 1L+17
6:30 2 (Ll 9880 9l | ppz | 113 | 108 | 86 | BB 102 + 12,0
6:45 | 2 | — 105 | 9764 (o3 | (10 | ug | 2§ 8713 8501 103 + 11.4
7:00 (eq | — (09 8 g504) (ol | 1% (61 1o 1 848 811 103+ 11.%
7:15 e | — (o5 | 989 | (0Ol Lo (22§ (¢3 § 87.21 88C 104+ 11.6
7:30 (o7 | — jto ] o3 | log | 43 (12§ — § 89¢| B3 105+ 11,8
7:45 | 10 | — (06 (ot | (08 | /43 | (26) — 895 8514 105+ 13,0

D=2




TABLE D-3

TEST 3. MEAN NORMALIZED HEART RATE AND STANDARD DEVIATIONS
SUBJECT

TiME | 1 2 3 4 5 6 7 8 9 |10 |MEAaNY s.p.

0:00 | — 952 ) 876§ 956 | 9t 8 j0e | too | 731 | 70 | 98.9 92,9 + 9,9
0:15 102 | 882 | 9.3 Gc4 .6 | to7 9.6 96.2 | — Ge.0 95. 5 & & 4
0:30 104 €| 80 ) ®08 | gr9 | (06 | Joz &0 | 771 95 4 92,2 * 8.7
0:45 ¢ (oo - 20 f 876 | 38 | (o7 | 98} Tz6 | 923 | 434 93.1 £ 7.6
1:00 | g5¢ | qo, | gea | ser | — 0o | gsal s76 | 750 | 901 90.6 %  8.u
1215 | 954 | — €24 838 | 887 f toz | q62| 664 | w54 | 877 89.3 + 7.4
P:30 934 | g76 | 838 | 6441 768 | (o4 | 937 882 | gz | 40 88,5 = 7.5
1:h5 | are | — | see | 90| sie| o5 | 933 sae|gon | 915 o0 5 4 77
2:00 §2.5 2¢0 ] 844 | €29 @42 | ok 6.3 | F04 | 844 B34 8.0 £ 7.5
2:15 | 956 | s90) 668 | 139 | e8| soe | 93| g5y | — | @7 8g.8 ¥ 8.8
2:30 | 5.0 | qep | &3 | 798 | fet| qoa | 42| gro | 458 | 883 86.9 + 16.6
2:45 1 07 | qo8 | g59 | 5] 880 oy | 22| 841 | 775 | acs 90 0 * 8.1
3:00 0.2 | gp1 | 832 741 G440 o1 | 940 { 845 | 770 | B4 g7 t .5
3:15 | qra | a7 | ®8a | ges | es0 ) o7 | 976 | a2 | 944 | Bu3 | o, 3+ 6.3
3:30 | aa0 ] qua| 836 | s | esn| o7 | 918 | e | eaq | BUI| Lo, 1 o1p.y
3:45 | o4 qeo | 9L | t90] wea| 108 | yos | 876 | ¢nz | 85B| 905 + 11.0
4:00 — — —_— — — 107 981§ 858 | — 1 933 ) 96,0 * g g
4:15 934 | 929 | s53 | 809 | @57 | (o6 | tex | — | 881 | Y30 g1 9 * g 3
§:30 | 901y qes | 838 | g50 | 894 | — — 873 | 792 | 907 ) g7.7 £ 5.9
o485 1o 963 £9.7 89.0 93.9 {{o 2191 887 792 —_ 95 ¢ + 10,1
5:00 9z0 ] G922 | 860 €66 § 958 | ¢ ltor | 869 | 62 | — 89,6 * 154 7
5:15 989 | — 907 8801 9391 /eq oo | 922 | 708 | 944 93,2 * 10,4
5:30 | 59 | qex | 73 | 86z | qoo | 10| joz] g08 | 190) 957 ] 955, <+ 9.5
5:45 toa | — Fo4 | 886 9gzg| (U 103 | 947 | 18¢ | 2| o & g 7
6:00 954 | 905 | 856 | 8531 9ea | 04 § 890 1 8241 9.8 93,1 + g.9
6:15 963 | — | 9z2.9 863 | 904 | /13 108 | 909 | ©35]| 94541 950 + 9,6
6:30 | 970 1ot | 928 | g28 | 993 | o | oo | g951 | @3 | aza| 95.7 <+ 8.7
6:45 | 972 | oz | 950 | Goo | gz | 439 | 108 | 920 833] 942 99,3 = 15,5
7:00 938 | (oz- | 928§ | 849§ 981 (/2 107 { 914 | g4¢ | 92.| 95,9 = g g
7:15 99.9 [ 04 70z 881 100 "3 [0t 930 | 854 93.6) 97,3 + g 7
7:30 4 qoc | ior | 703 | 8881 o3 | 1o (1t | 945 | 815 97.8| 98,5 + 5.3
7:45 %82 § 1ot Tor | 933§ — 13 — Ge2 | 909 1820 97 4 + 7.3




TABLE D-4

TEST 4. MEAN NORMALIZED HEART RATE AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 y | s 6 7 8 9 |10 |Mean T s.D.
0:00 § — — 19521953 797 /o6 | 143 | 9771 B34 | 833 | 9u,2 * 11,6
0:15 102 — tasc ] 955 790] 105 { 109 | 94| 8301 95| 9u.4 + 9,9
0:30 940} — a4.51 88,1 1 14,81 04| — 906§ 753 | 951 89,6 + 10,1
0:45 § 978} 100 9541 qlo | B60| /lo2| 1021 816} 7671 (o0 93,8 = 8,4
1:00 | 479 | 946 qo0| 843} 832 993 | 100 | e5,) 75.¢| 103 | 91,4+ 9.1
1:15 | 936 | 954 | aia| qus| ac6| 980 107 ] 8ce| 159 105 | 90.8 5 5.7
1:30 f 939 | g¢,2 | 835 ¢741 81.6| 987 107 | €7.6 1 7500 (09 | 92,0 + 11,0
1:45 | 90 | 993 916 9061 754 for | 953 | 89.6| 73.8| 100 | 998 = 9.5
2:00 | 939 | 958 | 860, 908| 79.3} (02| 959} 86.9) 735 (09 | 91,3 £ 10.5
2:15 0 a2 |94 | 932§ 718 8o9f 105] 9.2 87.8 | 743 | 104 | 90.8 * 10,6
2:30 | 922 930 | 894 | 46| 783 o8l 93.9) 832 700 | 106 | 90.0 = 11.u
2:45 | 90s] 9431 858] 902] gog| lo4| 914 210l 72.7] to6 | 92,1 + 10.3
3:00 | qrs | 946 | o) 864l 773 | t04] 9¢.0) B70] Teb| 103} 90,3+ 9.4
3:15 | 933 958 | 924 8994 $38 | jo4| — | 898|764 | 984} 01,5+ .1
3:30 | a2 1946 ] a14] geol — lio4a]gae] — | — | oz | 9u1t 6.5
3:45 3.8 | 98¢ | — — — 107 | 958 | 893 | 7&.4 tol 945 * 9.9
4:00 o - 860 — 8391 [0b ] lo¢ 85.0] 796 | — 90,2 * 10,6
k:15 94( | joo | 92441 78.01 8541 — | 943 g7.¢1 751 | ioz 89.9 £ 9.1
4:30 966§ — — 882 8724 ot | 93.2) 850 726 | 107 91.5 + 11.6
b:45 | q76 | (00 | 4660 8264 847 o4 ] 954 ) 897 768 | 101 | 92 8+ g 0
5:00 0.2 | — 93.6 § 83851 83.i {og 957 8881 772 (ol 91,5 + 8,6
5:15 | 949 (02 | 929 643 g14| (06| (00 | 906} 785 | 435| 93,1 + 8.3
5:30 | 974, — 941} 879 8z8] 1071 960 | Qe8] 760 ] (03 | g5 gt o

5:45 | g6s | 410 | o] 9es| g4g| los| 0o | 933] 793 | 980 950 + 9.1
6:00 | 94.5| — 927} 9224 8(8] 1051 (ot | 8BL] 79.85] (02| 93,0 + 8.8
6:15 | 962 | — | 910] 939] 889] 107]| 104 | qr5| 79 | 105 | 958+ 5.9
6:30 | 954 | — | 953 g9.5| 95¢4] 106] 105] qog| 768 | (05| gy 4 * g g
6:45 | q67 ) — qa3) 927 881) (07| (04| 97.4) 7698 | 103 | g5 4, + g s
7:00 3.7 | — 9zt 88.7) 854 (08 | 104} 924 789 (o8 9y,8 * 10,1
7:15 970 | — 973 94.5| geaf o3l 1101 493.0) 78.1 | (04] 959+ 9. ¢
7:30 | 923 | — | as6] q¢a| gs4| (02| | 93.0) 783 oz | 951+ 9.6
7:45 | 993 | — q6.0] 998} 893] (0B8] (10| 94| 822 (1 98,9 + 9.7




TEST 5.

MEAN NORMALIZED HEART RATE AND STANDARD

TABLE D-5

DEVIATIONS

SUBJECT

TiME | 2 3 ¥ | s |8 7 8 9 |10 {MeAan?t s.op.
0:00 { 905) 920) — | 796 | 753 ) j02 | 106 | 9/8 | Boz| 9051 00.7 + 10.¢
0:15 | a8 | 100 925 1 860 1 76.9 | 9871 09 | 962 | 832 | 835 92,5 + 9.8
0:30 § /o2 9581 8881 884 | 698 | 974 | (o1 | 900 | 79/} 858 89.8 * 10.0
0:45 | Jjor 90.0} o7 9,.4-) @401 987} 104 92,41 7647 T4 91.8 £ 4g.5
1:00 | 956 | @74 Bes| 87| 780| 967 | 954 | 205 | 7951 894 | ss.6 ¢ 6.0
1:15 | 936 | 904l o9 873 — | 973 | ros | 937 | 78.] 895] 91.6 = 7.4
1:30 | 9e3 | 892 933 963] gos] 9971 980 873 790 ] €72 88.9 + 7.1
1:45 § 9260 9/0| 8er| 9ce| 800 990 (00 | 940 | €3,/ 853 90.2 ¥ 6.5
2:00 | g74) 892) 819) 86| /8| 924 | 974) 938 | — | ©7.4| gz.7+ 5.0
2:15 | 905 | 990| 852 900 | 158| 997 | /03 | 897 | erg| BIZ] oo s 4
2:30 | 890] 907 e43] 859 | 757) 86| 96.0] 803 | 82.6| 839 s7.5t .6
2:h5 | 930 2.1 833 969 e22] toz | 95| 922 85| 902]| 1.0+ ¢.0
3:00 | — | — le46] — | — | — [958 923] 804] 859] g7+ ¢ o
3:15 | 950 894| — 1999 — — | 759 — 90,0 * 10,1
3:30 | 896 867] — | eig | 800l 973 | 9421 893 | 810 876| eg.c t 5.
3:45 | 903 9¢cd 82.0| 96| 7090 103 | 977 | 90| 06| 893 90,1 = 7.8
4:00 | 900 974 23| 830] 73| 10a | 990 926 797 8g3 89,0 * 9.5
b:15 | 8991 935 863 897 79.¢| 9761 102 | 93.0| 19.4{ 937 90,4 £ 7 3
k:30 | 894 | 914 | 842 83.4| 784 | (05 | o2 | ar.2| Bos| 908 ] ss.6 + 8.7
kb5 973 | 926) 8731 923) 83.0| (03 | (04| 918 BTO) 9(2 | 93 g+ ;5 g
5:00 F3.01 G411 83.9{ 894 770 [06 {of 904~ 8291 88.3 20,6 ¥ 8.6
5:15 Jror 1 9e2 | ses| 938 930 108 | 103 935 | 844) 4,7 ou1 *t .o
5:30 o0 | 950 g65) 8%9) 798| 105 | 989] 900| 84¢)| 90.9] ar.1 s 5.5
5:45 | 10z | 95.8] 883 ) 895 | 08| j0s | r0a| 94| 815 g0¢ 93.5 * 9.3
6:00 | — | — — | — | — — | ~— — — —

6:15 | — | — | — | — 1 — | — | — 1 -1 =1

6:30 | — — _ ] — S — —_ — _ —

6:45 | — — —_ ) — —_ — — — — _—

7:00 § — — — | — — — — — h —

5| -l =] — = 1—1 -] ~-1=1=1+=

7:30 — — _ — — — — — _ _

7:45 8 — | — | — | — {— | — | — | — — | —




TABLE D-6

TEST 6. MEAN NORMALIZED HEART RATE AND STANDARD DEVIATIONS
SUBJECT
TiME | 1 2 3 i 5 6 7 8 9 j 10 |Mean T s.p.
0:00 949 { 96.2 | — - 79.5 — {05 967 { 95.5 ) 110 97,1 + 9.6
0:15 | (47 10( | 8224 930 | 816 | — (04 | (o | 8/3 934 § as.0 £ 12,2
0:30 § Jos 9541 8461 947 101 — 102 4 95,9 1 79.3 | 93.7 | 92.1 + 9.5
0:45 | Job | 942 | 678 950§ 77.7] — 105 | 958 | 75.2 | 925 | 92.1 % 10.6
1:00 § — | 9371874 gei| goz) — | 109 | 948| 774| 872 | 809.7 + 9.8
1:05 | — 1956 | 86q | 896] 7960 — | 14| a77| 773| 935 90.5 + 9.1
1:30 | — 1aze) 834 812 607 — (os | 926 790 844 gg.3 £ g.u
1:b5 § — | 9381 83¢!} goa| 769 — 100 | — | fzz) 9eq] gyt 7.
2:00 — 95541 797 ] 8461 7671 — (09| 9l.b| 794] B38| g7 5 * 19,7
2:15 | — ldec| 815|874 | gr0] — ot | — | 790 | 844 g5.0 + o1
2:30 | — Vg66| 798 | it | 808 — | 03] — |795) gs0] a7, + 5.4
2:45 | _ | 984) 844 868 | 870| — | (06| go0| 772 818 g0 0+ o 1
3:00 — F.7 | 7881 Bi5| 760 — 7651 £6 1| 7+2| B76| g5.3 = 7.8
3:15 | — 19z | 84| 838 782| — | (03| 938 | 7726] 854 g7.3 £ g s
3:30 — 1926 7751 O3] 83¢| — 958 5§43 797 | 864| gu.9 + 6.5
3:45 | | a/g] Q0% | 852] 8001| — | 05| — | g00| 858| 87.0 + 9.0
4:00 | — — — 1 gz4] — — — — 76.9] — 79,6 T 3.9
4315 1 9501 9631 — | 854 | qi2{ — 03 | — 18261 8451 90,7 8.0
£:30 | 94..] 994 99.0| 6«40 831 | — 103 — §L.01 801] 90,6 + 9,3
E:bis § 93231 9634 93,0 887y 994 ] — jo4 | — 785] Bod) ap 7 = g 1
5:00 | 938 | 974 671 ) 812) 877| —— | (04 4.3 | 74.4] 836] g5 9 £ g g
5:15 | 974 996 885 @10] 857 — (eo| 8954 752 907 9.4 £ 7 g
2:30 | 920 958 924} 873] €131 — | (03| 9/8| 77| Gt6| g5 6 & 5 ¢
5:45 | qo9 | 106 935 ] gz ) 897 | — | jos| 26| 797| 886) 93 9 + 5 1
6:00 | 910 972 — Blt) 990f — /66 | 932] 786 893 92 0 + g1
6:15 | g5 103 | 997 | 900 qua| — | 107 9231 so7| 894] o, + o ;
6:30 qee | 101 L 922 9481 §901 — 102 | 9621 765| G2.6] 93 4 + 7 ¢
6:45 | 48] 110 ] 976} 965} 795| — | 10| 955 82.0] 872) gy 5 4 10 ¢
7:00 9241 — G521 9871 846 — 107 4 g¢o { 761 8921 91,20 = g0
7:05 § 950 — | 950 | 948 926| — | 12| 95| 778] 857 950 + 9.¢
7:30 § 959 — | 9zo| 8944 893 — | (o8| 98| 7¢4| 880) 95,1 1+ 9.1
7:45 § 97221 — | 959§ 905 966§ — (4§ 1021 82.5] 930 | 96,5 = 9.1




TEST 7.

MEAN NORMALIZED

TABLE

HEART RATE AND STANDARD DEVIATIONS

D-7

SUBJECT

TIME | 1 2 3 4 | s 6 7 8 9 |10 |mMean® s.p.
0:00 | — | 9921 956|957 | 944) (07| 101 | 8871 902 ] — 36,5 £ 5,9
0:15 (4 | 908 | 944 | 108 | 93.64 /0/ | (o7 | BIB| B86B| 972 | 98,4 + g.o
0:30 | 10 | 966§ 907 105 | 90| /04| iog | 86z 885S| 999 | 97.9 + 8,7
0:45 { o Vv ql0} 43: | 997 atq | 986 (03} 94u| G771 992 97,0+ 6.1
1:00 | jog | 879 92.2| 970 G03| 101 | (0| 87:) 04| 950 95.0 «+ 6.7
V05 1 (o3 | @96l 926 /00 | 9350 100 995| 890] 9381 942 95.6 + 4.9
1:30 | (03 | 907| 892 992 ge0| 66| (0/ | 861| 9231980 ou.u+ 5.9
}:45 /oz | B757 93223 /06 | 86.1 1 94.91 /03 889} 8c. | 949 9L .5+ 7.4
2:00 | 9¢s| 878 888| 922 35¢| a75] 957] 8712] 90/ | 954 01.0 + u.4
2:15 | oo | 92.9| go4| (01 | §84| 966 (04| 8zs| ata] g94.2 Su.u + 6.5
2:30 | 953 894| /5| 96| 823 91.2| 298| 567 82.5] 882 910+ 5.0
2:45 § 972 907 862| — | 83.5| g60| /04| 673 q05] 92.8 92 2 + .1
3:00 | 938 89.6| 81.4| 96| 85.0} 99.0| 101 | 853] 90.9| 954 92,6 + 5,8
3:15 § 970 684 898 914} 847| 970| s05| 8s8] 909]| 897) 92.8 + 6.5
3:30 } 94,2 873 | 84.6| 95.6| 845| 965] 105] Be2| q0b)| 92.¢ 91,7 + 6.5
3:85 | 100 | 859 00| 923 | 84| a728| 105 880| 06| 92.0| 43 1+ ¢ ¢
4:00 —_ — — G371 —_ — _ — 923 93 0+ 1.9
4:15 | 953 890 — —_ 8711 998 re>| 8531 — - 93,1 + 7.0
h:30 | 998 ) 863 ) 790) — | 846 | 9%9] ge.1| 868 | B84| 64.9] g9.1+ ¢ g
h:bs § 97.0) €42] go7| 492 834 | 978 (o2 | 893 878) 840) 95.5+ 7.5
5:00 | 989 ] 882 8/41] 948 81¢| 104 | /02| 852 934]| 834 91 3t 8.5
5:15 | /03 | 892| g47| 443 82.5] 988| (03 | 868 97| 876 9n.1t 7.,
5:30 | 979 00| Bo3| 918| 873 | 83| 9v.9| 846 900| 8.3 | s9.0+ .7
5:45 } tor | 927 8406 968 9.5 965] 106 | 87¢] 940 873 | ou o+ & 5
6:00 § 980 96,1 82.1] 96.t | 853 100 | 103 | 871.9| 102 | 84.¢ 93,6 ¥ 7.9
6:15 /03 | (o0 | 8726] 4941 87.9] 102 | (04 | 90.4| 948 854 95 .4 7.1
6:30 | /o1 | g84| 842| 910 87.2] 105 | 100 | 8ot 3.0 787 01,5 g 3
6:45 (02 | 938 879 ) 1oz | 84.5] (07 | (05| 902 933 826 4, g ¢

7:00 101 | 9481 855 (04 | §67 | 05| 198 | 884 94.7] 8Z.8 | 95.1+ 9.

7:15 | o6 | 944 867 | 10a | 896 | 106 | 103 | 886 952 834 a5 7+ .5
7:30 | /08 | 99.0| 840 o | 889 o5 | (03| 926) 9250 796 | o950+ 9.
7:45 | iz | (Of | 844 ] 102 ] 938 (05 | 142 | 963 | 98.2) 817 | 99 0t o,
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TABLE D-8

TEST 8. MEAN NORMALIZED HEART RATE AND STANDARD DEVIATIONS
SUBJECT

TIME ! 2 3 4 5 6 7 8 9 10 MEAN £ S.D.
0:00 ¢ jo 19451 — — 766 | 103 | o1 9221768 | 779 90,6 + 11,3
0:15 | jor {976 | 890 116 | 8921 103 | 106 | 924|752 958 | 96.5 + 11,1
0:30 oz tatzt 9280 115 | 8094 (o5 | 104 ] 9541758952 | 9u_.8 * 12,2
0:45 ¢ 940 964| 8951 (/5 | 894§ 103 | 996 | 957 | 7155 — 95,6 + 10,8
1:00 | 4937 | qo5| 8s5.9| 110 | 794 | 102 | 993) 908 | 75.9| 880 91.u + 10.3
1:15 | 933 | 903 | 856| (17 | 8oz | 102 | 97¢| 90.5] 76.9| 899| 92.3 + 11,
1:30 | 92.9) 887 860 112 | 790 299| 949 892 778 894| 91.0 = 10.0
1245 | 942 g2 832) (14 | 833} (o1 | 919} 9(4} 805] 866 91,7+ 9.9
2:00 | 9581 g¢7| 859 (09| 7804 (03 | 895 87.¢ | 7601 8780 89.9 * 10,2
2:15 | g92.8| g88| 955 11| 772641 /03| 970 898 — | 92.6] 93,2 + 9.8
2:30 | 903 881 | 46| 11| 752 994 869 92.0] — | 903) 91,0 + 10,2
2:45 | ggo| 97.2| 853 ,p8 | 749 (02| 90.0] 414|796 B13| 95,5 + 10.0
3:00 | 895| qe2.| 8321 (08 | 745| 969| 87.¢| 888} 758] 86.8] 88,9 * 10.2
'3:15 | 952 904 84z (10 [7as]| /03 | 924 926} 7,9} 9/5] 91.1 + 10.9
3:30 | 886 904 846 ({0 [ 772] /00) 913 g12] 775 645 s89.1 + 9.9
3:45 | 909 87.0| 944 (08| 78z | 103] 9i>] 899]750] — | 90,5+ 10.u
h:00 | — — - — — — — ~ | 7487 — 74,8 *

b:15 | 9201 9631 — 105 | 808 — —_ 84,41 7531 447 o90.5 & g g
b:30 | 927 90,9 | 82.6] 107 | 760 /06 | 845 86.9] 6871 902 ] ga 6 * 11.9
helis § 99¢1 g0z | 9101 106 | 767) /(03] 9/0]| 894 744] 10l] 955 10,8
5:00 | 925) 906 | 851] (08 7520 105| 797| 92.2| 74.¢] 42.0| 89,5 + 11,3
5:15 ¢ 100 ] 932 | 854 i02)] 77¢| (05| 875|891 | — 958 | 92.9 =+ 8.8
5:30 | 9501 969 860} 106 | 7851 (06| 8501 879 70.0| 92.8) 9p.6 = 11.5
5:45 | 948] (00 | 955| 10z | 8(4| (09] 85.6| 938 | 75.0] 964| 996 + 10 5
6:00 | 9551 948 | 84| 101 | 7881 (09| 853 | 905 | 74.0| 969 91.0 + 10.6
6:15 | 962| 996 888 j0z2]| 8Lo| (05| 8931 902 | 744 (00| 92 6 + 9.8
6:30 | 949 | (0l | 871 | jos| 8Lt ] 108 89.9] 92.0| 708 962 90 6 + 11,2
6:45 | (00 | 103 | 54| (03| 822 108 | 927 906 | 147] 963 | 93,7 £ 10,5
7:00 | j0/f 9751 892 | 99.8| 0.6] 108 | 884 933 | 725 952 | 92,6 * 10,4
7:15 | 942 | (05 | — 78.0] 8581 /06| 76| 885) 71.0| 94T) o3 4 * 10 7
7:30 | o1 | o] — (02 | 835 110 | 920 9501 7041 99.81 95.5 + 12.3
7:45 | 9121 (01| — 99.0) 86.0) 07| (00 | 910|758 (04| 95 7% 9.8
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APPENDIX E

RECTAL TEMPERATURE BY TEST AND SUBJECT



TABLE . E~1|

TEST }. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT

TiME | 1 2 3 k| s 6 7 8 g | 10 | MEANT s.D.
0:00 {372 —_— 370 {31t V3346 §22% |370 | 373 314 372 37 5 4 0 1
0:15 | 373 [ 373 {371 | 223 | a7 37.5 | 37/ 34 | 312 | 372 37 0 9.1
0:30 1374 §37¢ 1373 | 2724 | 370 | 276 | 320 325 |3723 | 373 37.3 4 0.2
0:45 374 | 375 |a74 | 275 | 271 276 {372 | 374 | 373 | 314 37,4 ¢ 0
1300 1374 {375 |37 | — |37 | 376 | 372 | 37¢ | ar2' | 374 37,4 + 0.2
1:15 J 374 | 595 | 3725 — 13712 | 377 | 323 | a7 272 | 374 37,4 + 0.2
1230 F3va la,6 378 | — | — | 229 | 323 | 377 | — | a4 37.5 + 0.2
ViS5 0374 | 370 V374 ) — | 322 | 327 | 378 | 327 | — | 214 375 + 0.2
2:00 — 275 | 374 | — 1 2372 { 276 | =74 | 3727 | — | 374 37.5 * 0.2
2:15 1313 | 375 [ 374 | — | 312 | 329 | 324 | 325 | — | 373 37 4t 0 o
2:30 1373 | 276 1373 | — | 272 | — 374 | 314 | — | 323 37 4 + 0.1
2:45 } 353 276 | 373 | —— | 312 | 37 | 374 | 374 | — | 3714 37 4 + 0 o
3:00 § 373 | 554 | 273 — {72 | 377 | 374 | 374 | 373 | 314 3§‘q £ 0.9
3:05 § 393 {3,060 373 | — | 272 | 328 | 274 | 375 | 312 | 374 37 4 % 0.0
3:30 | 373 | 37¢ | 2373 | — | 2723 | 378 | 374 | 375 | 302 |27e 374 4 0.2
3:h45 | 393 | — 2723 | — | 374 | =728 | 313 | 874 | 390 | 374 37 4 + 0.0
b:00 § — Jas6 o] — | — | 229 | — | — | — |24 37,4 £ 0.3
b:15 | 373 | — — = ] — | — | — | 373 | 372 | — 37,3 + 01
b:30 | 272 1376 {222 | — | 374 | 383 | — | 373 | 220 | — 37 5 4 0 4
ekt 274 | 375 | 370 | — | 375 | 383 | — | 374 | 27 - 27 =+ oL
5:00 [ 274 | 375 | 3722 | — | 375 | 383 | —— | 374 | 371 _ 37.5 + 0.1
5:15 1374 | 375 | 2722 | — | 376 | 384 | — | 374 | 3722 | 37.5 + 0.4
5:30 | 374 | — 37.3 1 377 | 383 | — | 374 | 312 —_— 37 6 £ 0.4
5:45 | 374 | — 372 | — | 375 { 384 | — | 374 | 392 | —_ 37 5 + 0 4
6:00 274 | — 372 | — | 279 385 | 374 | 272 — 37.6 + 0.5
6:15 - - 372 — 33,1 38.5 —_— 374 | 272 — 37.7 * OBé
6:30 1375 ) — | 372 | — | 284} 386 ) — | 3725 | 322 | — 37 7+ 0 ¢
6:45 § 375 | — | 373 | — | 266 | 385 | — | 37¢ | 372 | —_ 37.8 + 0.6
7:00 | 375 — 3723 | — | 387 | 380 | — | 376 | 373 | —— 37.7 + 0.5
7:15 1376 | — 1 s74{ —— | 2389 | — | — | 3727 | 374 | e 37 5 & 0 ¢
7:30 37 6 —_ 27.4 -_— 239.0 — —_— 37.7 37.4 — 37.8 £ 0.7
7:45 227 — | 374 — | 2g8 | — | — ['27g | 325 | 37.8 + 0.6
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TABLE E-2

TEST 2. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT
TIME | 1 2 3 k| s 6 7 8 g | 10 | Mean T s.p.
0:00 —_ — — 372 | —— 325 | 372 | 374 | 369 | 372 37.2 4 0,2
0:15 [ 272 | — 272 | 375 | 274 | 327 | 373 | 375 | 3.0 | 374 37,4 £ 0,2
0:30 37.3 — 373 | 377 374 | 27.8 § 314 | — 771 | 37 37.5 % 0,2
0:45 373 _— 372 | 378 | 375 | 370 | 375 | 315 | 293 | Bne 37,5 + 0,2
1:00 373 — 262 ) 378 ) 3725 | 229 | 375 | 375 | 374 | 3716 37.4 + 0.5
1:15 7.2 — 365 378 376 379 | 376 375 | 272 376 37.4 % 0,4
1:30 373 | — 365 | 377 | — 280 | 376 | 375 | 220 | 374 37.4 = 0,4
1245 | 323 | — | 3ea| w27 | 390 | 389 | 276 | 375 | 200 | 275 37.4 £ 0,5
2:00 | =22 ) — ]| 373 | 370|375 | 379 | 375 | 374 | 249 | 375 37.4 = 0.3
2:15 37.4 | — 3721 376 | 375 | 38.0 | 3L | 374 | 370 | HI5 37,5 £ 0.3
2:30 274 | — 372 376 1 375 | 39/ | 376 273 | 270 275 37.5 £ 0.3
2:45 BT — 373 | m74 | 35 | 384 | 376 | 314 | 279 | — 37.5 + 0.3
3:00 373 | — 372 | 375 f 314 | 7.9 | 374 | B4 | 369 | 374 37,4 + 0.3
3:15 373 | — 5712 37246 | 3714 | 380 | 375 274 | 3¢9 | 3.4 37.4 £ 0,3
3:30 273 | — 373 3725 ) 374 | 280 | 375 | 374 | 370 | 37.3 37,4 # 0.3
3:45 | m73 | — 373 ) anr | 37a | 362 | 375 | w74 |2y | 374 37.5 + 0.3
§:00 | 372 | — | — | aze| 313 | — | #n4 | — |acq |4 | 37.3% 0.2
bels ) — | = t223 ) — | — | — —_ s | — | 37.3 + 0.0
b:30 | 272 | — 3722 | 374 | 373 | 384 § — — — _— 37,5 % 0.4
§:45 37.3 — 374 | 376 3723 | 783z | 375 | 3723 | 370 | 37.4 37.5 % o.u
5:00 272 — DLL | 376§ 322 | 3Q3 | 374 | 34 | 369 | 374 37.4 % 0.4
£:15 313 — 37.3 37.6 | 373 35; 375 | 374 | 237.0 | 37.4 37.5 0.4
5:30 %7.3 — ITL | a7, | 273 | 3Ry | 375 | 374 | 370 | 274 37.4 % 0.3
S5:45 | 374 | __ ) 3730 5900 373 | 285 | 275 | 374 | 370 | 374 37.5 + 0.3
6:00 | 373 | — | 3722 | 370 | 323 | 383 | 374 | — 370 | 313 37.4 + 0.1
6:15 274 | — 273 | 276 | 274 | 282 | 375 | 375 | 370 | 374 37,5 * 0,3
6:30 274 | — 373 | 7y | 374 | 28.4 | 376 | 315 | 3Ls | 374 37.5 £ 0,u
6:45 274 | — 3723 | 376 | 375 | 385 | 3726 | 377 | 37/ | 314 37.6 + 0,k
7:00 373 — 372 | »1s5 | 374 | 385 1 3725 377 | 370 37.3 37,5 * 0,4
7:15 § 3724 | — | 373 | 37, | 325 | 28,5 | 3727 | 3727 | 272 | 273 37.6 + 0.u
7:30 | 274 374 | 375 | 275 | 285 | 378 | — 3772 | 373 37.6 £ 0.4
7:45 1 315 | 375 | 37.6 | 315 | 38.¢ | 378 —_ %73 ] 273 37.6 + 0.4
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TABLE E-3

TEST 3. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT

TiME | 1 2 3 i 5 6 7 8 9 |10 |MeEaN T s.D.
0:00 — 373 {372 {3120 | 293 | 374 | 3.2 | 372 | 368 | 3714 37.2 0,2
0:15 512 | 314 | 2373 | 312 | 272 | 37¢ | mvae | 323 — %73 37.3 = 0.1
0:30 372 | 374 | 3L3 | BTL 373 | 37.6 3¢7 | 373 XN 37.3 37.2 + 0.2
0:45 | =73 — 374 | 274 | 375 | 37,7 | 310§ 374 | 312 | 373 37.4 £ 0.2
1:00 | 353 | 2725 | 372 | 374 | — 278 b 263§ 373 | 3n0) 373 37.3 + 0.&
1:15 f a7e | — 376 | 2374 | 225 | 3799 | 368 323 | 212 374 37.4 + 0.3
1230 § 273 | 27¢ | 374 | 304 | 2725 ) 327 | 2eq | 373 | 30| 273 37,3 + 0,4
P:45 374 | — 274 | 3724 | 3741 3270 3e8 | 373 | 374 37.4 37.3 % 0,3
2:00 374 | 37¢ | 214 | 273 3727 3727 ) — | %73 | 3710 | 3713 37,4 £ 0,2
2:15 | 374 | 275 | 214 | 223 | 377 3791 — | 373 — 374 37,5 + 0.2
2:30 | 373 | =74 | 2723 | 313 | 376 | 308 — | =22 1 2370 | 273 37,4 £ 0,2
2:85 | 293 | 275 | 323 o313 | 317 ) 318 ] — | 374 ] 370 | 374 37,4+ 0,2
3:00 | 273 | a9g | »73 | 372 | 276 377 | — | 373 | 370 | 374 37,4 + 0,

3:05 0 223 | 395 | 293 | w12 | 76| 378 | — | 375 | 370 | 30¢ 37.4 = 0.2
3:30 323 4 3ne | P2z | zrz | 315 317 0 — § 274 | 3eg | 273 37,3 + 0.2
3:45 § 374 316 | 312 | 3722 | B7c| 328 | — | 375 | wae | 274 37,4 % 0.2
k:00 | — — — — — {328 | — | 315 — | 314 37.6 + 0.2
4:15 | =323 | 374 | 368 | 372 | 275 | 37§ —_ - 370 | 374 37.3 + 0.3
b:30 BLZ | BNLS | 36.8 372 | 371§ — —_ 375 | 370} 373 37.2 + 0,3
:45 | 373 | 3725 | 370 | 373 | 35 | 379 | — | 375 § 310 — 37,4 % 0.3
5:00 3723 | %6 | 366 | 372 | 375 ) 3719 | — | 375 | 310 | __ 37.3 + 0,k
5:15 | 2374 | — 370 | 373 | 375 | 379 | . | 3715 4 300 | 374 37.4 £ 0.3
5:30 | 373 | 376 | 3¢p | 3722 | 32¢| 29| — 375 | 370 | 314 37.4 + 0,3
S5:45 | 374 | — | arg | | 37s | 379 | — | 375 | 374 | 214 37.4 + 0,3
6:00 | =275 | 2794 | 2¢7 | 3712 | 225 | 380l — A4 | UL | 24 37.4% & 0.u
6:15 | 325 | — | meq | 372 | 374 | 360 | — | 225 | 370 | 374 37.4 £ 0.3
6:30 323 375 36.9 372 3715 379 _— 374 374 374 37,3 £ 0.3
6:45 | 374 ) 37¢ | 370 | 3722 | 315 | 380 — 375 | 300 | 215 37,4 £ 0.3
7:00 27.3 37.6 366 | 12| 37.8 280 | — 375 370 | 374 37.% & 0,k
7:15 37,3 37¢ | 369 | 3L | g 280 1 — EX I BEY A I RE TP 37.4 % 0.3
7:30 | 373 | 37¢ | 3¢8 | 372 | 375 | 384 ) — 374 | 320§ 37y 37,4 & 0,k
7:45 | 373 | 3¢ | Beq | 312 | — 38| — | 35 | 372 | 314 37,4 + 0,4
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TABLE E-4

TEST 4. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT
TiMg | 1 2 3 A s | 6 7 8 9 |10 | mMean T s.p.
0:00 § 37,0 § — [2373 {322 | 37.0| 3251370 {37/ {370 | 37.¢ 37.1 = 0.2
0:15 | 272 - 274 | 2714 1 310} 3e b 222 ) 372 13721 3723 37,3 £ 0.2
0:30 | 273 — V1375 } 334 | 372 § 380f — | 32 {2372 | 373 37,4 + 0.3
0:45 | 374 | 376 | 372 | 326 | 323 | »8¢ | 3723 | 373 | 373 | 37.4 37.5 = 0,3
1:00 Va7 | 76 | 277 310 | 3722 | 392|273 | 323 | 212 | 375 37.4 0.3
1215 D274 | 329 | 377 | 373 | 373 | 3g2| 274 | 323 | 313 | »7.% 37.5 + 0.3
1:30 1273 1227 | 27¢ | 323 | 373 | 382 | 304 | 373 | 370 ] 325 37,5 + 0,3
1:45 8 274 4 2727 | 390 | 374 | 323 | 383 | 374 | 274 | 370 | 324 37.5 £ 0.3
2:00 | 373 | 378 | 327 | 372 | 373 | 393 | 373 | 37.4 | 370 | 374 37.5 & 0.4
2:15 | 214 | 229 | 22.¢ | 372 323 ) 3£3 § 373 | 374 | 31,4 { 374 37,5 & 0,3
2:30 1273 § 278 | 225 | 322 | 373 ) a9 | 312 | 374 |20 | 204 37.4 % 0.4
2:45 | 314 | 327 | 315 | 312 | 393 | 284 3723 | 373 | 311 | 375 37.5 % g.4
3:00 0273 | 399 | 315 | 370 | 372 | 384] 3723 | 373 310 | 37.4 37,4 % 0.4
3:05 13723 | 377 | 325 | 221 | 322 | 3¢5| — 323 | 370 | 213 37.4 & 0.4
3:30 372§ 374 367 | 34 — 284 | 373 _ — 373 37.4 + 0.5
3:45 1223 | 376 | — — - 284 3741 372 | 30| 313 37.5 = 0.4
h:00 | — - 1?69 —— | 372 | 34| 374 372 | 310 — 37.4 * 0,5
b:15 1 273 | 3291270 375 | 272 — | 7.4 »722 | 370 | 322 37.3 £ 0.2
k:30 ¢ 223 | — — 3704 37/ ) 254 313 3722 | 370} 372 37,3 & 0,5
b:hs § 2741 398 1370 § 320 | 370 | 354} 374 | 372 | 37.( | 373 37.4 + 0.4
5:00 | 374 | — (345 | 372 | 370 394 | 375 | 3L | 37./ | 312 37.3 + 0.5
5:15 | 374 | 378 | 370 | 370 | 372 | 354 | 375 2723 | 372 | 373 37.4 & 0.4
5:30 | 374 | — (369 | 320 27| 383 3724 373 | 374 372 37.3 + 0.4
S:45 | 374 | 3728 | 270 | 370 372 | 293 | 325 373 | 30 | 373 37,4 £ 0,k
6:00 | 373 | — — 1 270 ] 3722 33| 375 | 312 | 370 | 323 37,4 = 0,4
6:15 | 3723 | — P12 3723 4 383 276 3722 | 37.(0| 373 37.4 & 0.4
6:30 | w72 ) — — | 31 371} 3g. | 375 | 323 | Blo| 373 37.3 + 0,3
6: 45 2373 | — — 372 ) 37z 35,2 | 37.6 323 | 370 | 3704 37,4 % QOLb
7:00 § 373 | — | — |72 | 372 | 382 | 376 | 323 | 270 | 373 37,4 £ 0,4
7:15 1373 | — | — | 373 | 372 | 384 272¢ | 374 | 321 | 37.4 37,5 £ 0,4
7:30 | 373 | — — 1374 | 3¢9 | 3g3 | 37¢ | 273 | 37/ | 274 37.4 & gLy
7:45 } 3141 — — | 275 ) 3728 384 377 | 34| 372 | 377 37.6 + 0.4




TABLE E-5

TEST 5. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS

SUBJECT

TIME | ) 2 3 k 5 6 7 8 10 | MEAN T s.D.
0:00 | 270 {375 | 374 | 367 |} 27.0 | 376 | 277} 37.0 6.9 37,1 + 0.3
0:15 1 374 376 | 374 369§ 37.( | 378 | 373 | 37.1 27, 37.3 £ 0.3
0:30 310 | 275 376 13720 % 370 | 378 1 3141 31 37.3 37.3 + 0.3
0:45 § 372 § 374 375 § 3.2 | 373 | 37.9 | 3726| 371 273 37.4 £ 0.2
1:00 § 372 | 397 | 2z¢ | 2202 | 374 | 379 | 376 | 372 37.5 37.5 % 0.3
1215 | 3722 | 2727 | 370 | 372 | — 37.9 | 369 | 37/ 37.5 37,3 & 0,
1230 | 292 | 376 | 262§ 270 | 374 219 | 365 | 37 275 37,2 & 0.5
Veli5 § o222 | 277 | 363 | 372 ) 375 { 379 | 367 | 372 37.6 37,3 + 0.5
2:00 [ 370 | 376 | 3¢3 | 372 | 374 380§ 343 | 312 37,6 37.2 & 0.6
2:15 | 222 | 3727 | 365 372 274 § 329 ] 266 | 27 27.5 37.2 £ 0.5
2:30 | 372 | 376 | 364} 372 § 313 | 380 362 | 370 37.5 37.2 & 0.6
2:45 § 373 | 3727 | 2651 372 | 374 | 380 366 371 275 37.3 £ 0.5
3:00 | — —_ 26,7 | — —_ — 363 | 3712 27,5 36.9 + 0.5
3:15 {3722 | 277 | — | — — {381 — — — 37,7 + 0.5
3:30 § 2372 [ z76 | — |37/ {373 |380]365]| 370 3.4 37.3 £ 0,4
3:45 | 222 | 377 | 364 | 370 | 373 | 380|363 | 370 37.4 37,2 £ 0,6
4:00 § 37/ | 377 | 367 | 2722 | 323 | 38, | 366 | 370 37.3 37.2 = 0.5
b:35 | 372 | 378 | 363 | 37,/ | 373 | 38 | 362 | 70 37,4 37.2 + 0.6
b:30 | 372 | 376 | 36 | 37, | 373 | 384 | 373 | 370 37.4 37.2 & 0.5
hobg | 372 § 2726 | 364§ 37/ | 373 | 382 | 370 | 370 37.5 37.3 % 0.5
5:00 3722 ) 376 | 3723 | 3¢ 37.2 | 382 | — 36,9 37.5 37,4 + 0,4
5:15 371 | 377 | 362 | 37/ | 372 | 383 | — 370 375 37,3 + 0.6
5:30 | 372 | 376 { 366 { 370 | 370 | 283 | — | 370 274 | 37.3 % 0.5
5:45 | 373 | 277 | 3¢z | 37/ | 370 | 383 | — | 34 37.4 37,3 + 0.6
6:00 — _ — —_— — — —_— — _

6:15 | — — — _ — —_ — _— —_—

6:30 §| — — —_ —_— _ _— — — _

6:45 | — — —_— — — — — —

7:00 —_— ) —_— —_— — — — — —_—

7:15 fF — | — — — — — —_ —

7:30 §} —_— —_ ] — — —_— _ —_ —_

Jebs | — | — ] — | — | — —_ ] — ] — —
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TABLE E-6

TEST 6. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT
TIME | 1 2 3 i 5 6 7 8 10 | Mean T 5.0,
0:00 {372 | 2725 | — 1369|312 1377|3231 370 37.0 37,2 £ 0,3
0:15 | 373 | 374 | 367 § 37,0 1 372 | 360 § 325 | 373 372 37.3 %+ 0,3
0:30 | 273 | 374 | 6.9 | »7.2 | 7.2 ] 360 | 323 | 374 373 37.3 + 0.3
O:45 ¢ »724 | 375 | 320 | 374 | 373 | 382 | 314 | 3619 275 37.4 £ 0.4
1:00 | — 374 | 269 | 314 § 274§ 3521374 | 371 37.¢ 37.4 £ 0.k
1:15 | — 376 | 37( | 374 | 37.4 | =284 | 3é 376 37.5 37.6 + 0.4
1:30 | — 37.4‘ 3701373 | 32.5 | 383 | 276 | 367 37.4 37.4 + 0.5
Pebs | — | 376 | 272 ] 2723 | 5| 384 | 326 | — 37.4 37,6 £ 0,u
2:00 | 375 | 37,0 | 323 | 35 | 353 | 3L | — 275 37.5 £ 0.k
2:158 — 1377 310 ] 323 1 275 | 285 | 3746 — 375 37.6 + 0.4
2:30 —_— 376 370 | 313 325 | 386 { 275 _— 7.6 37.6 &+ 0.5
2:85 V — 377 | — 1373 | 375 | 3846 | 37¢ | — 375 37.7 + 0.5
3:00 | — 3727 | — >3 | 314 | 385 | 376 | — 375 37.7 £ 0.k
3:15 | — 376 | — | 313 8 374 | 3846 | 377 | — 375 37.7 + 0.5
3:30 | — EX2 0 . 273 § 374§ 364§ 377 1 — 375 37,7 + 0,5
3:45 — 376 | — 272 | 274 | 37 | 37.8 | — 375 37,7 £ 0.5
§:00 — — — 373 | — — — — — 37.3 + 0.0
b:15 § 273 | »76 | — 273 | 37.4 | 387 | 37.¢ _ 275 37,6 + 0.5
b:30 | 373 {376 | — 372 | 372 | 2671 376 | — 37.4 37,6 £ 0.5
h:45 323 | 3724 — 3722 | 372 398 3728 — 275 37.6 £ 0.6
5:00 3723 + 377 —_— D74 F 37§ 387 | 276 | 3L 37.4 37,6 + 0.5
g:15 373 | 277 | — 370 1 374 | 387 328§ — 37.4 37.6 + 0.6
5:30 373 | 377 | — 370 | 372 | 387 ) 376 | 374 375 37.5 + 0.5
5:45 | 374 ] 376 | ~— | 372 | 37¢ | 2846 378 | 216 275 37.6 £ 0.5
6:00 | =23 | 376 | — | 3nc {370 ) 386 ] 36 | 27} 27.¢ 37.5 £ 0,5
6:15 ¢ 2374 326 | — 372 | 37/ | 386 | 376 | 374 37¢ 37.6 £ 0.5
6:30 | 214|275 | — 372 | 372 | 385 | 376 | 37,4 376 37.5 £ 0,4
6:45 1| 374 1 37¢ | — | 311|372 | 385 ) 374 3714 27.6 37.5 & 0.4
7:00 374 | — _ 370 | 374 385 | 36.8 | 370 37.¢ 37.3 £+ 0.6
7:15 374 — — 370 | 312 386 | 368 | 37/ 374 37.% + 0.6
7:30 | =274 | — — 1370 | 372 | 38.¢ ) 362z | 37 375 37.3 + 0.7
7:45 § 3724 | — — 212 | 373 | 3¢ | 365 | 312 N 37.5 & 0.6




TABLE E-7

TEST 7. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT
TIME | 1 2 3 4 5 6 7 8 g |10 |mMeANT s.D.
0:00 — 273 | 37.¢ 202 | 3¢.8 37,21 3¢.9) 37.0 1340 | 374 37.1 % 0.2
0:15 § 3722 | 274 0 374 | 323 | 568 {2374 {3722 | 311 | 370 | 375 37,2 + 0.2
0:30 | 373 274 | 37.1 173 v6.g |35 § 372 | Pl |30 S 37,2 + 0,2
0:45 § 572 | 2158 {2713 | 374 | 369 ) 376 | 3723 | 372 {310 | 274 37,3 + 0.2
1:00 J 272 {325 {323 {274 {370 ) 376 368|222 | 300|374 37.2 £ 0,2
Vel § 2972 | 2315 {374 | 376 | 370 | 377 ) 365 ) 272/ {372 | 27.b 37.3 4+ 0.k
1230 | 372 1275 [ 374 | 515 | 2720 | 228 — | 37« | 3722 | 275 ] 37.4 + 0.3
Vehs | 352 | 378 {374 | 214 | 300 | 318 — |=2722 | 212 | 370 37.4 + 0,2
2:00 | 22/ 375 | 374 | 504|372 | 278 | — 372 {371 | 275 37.4 + 0,2
2:15 | 372 | 324 | 374 | 374|272 | 378 | — | 314 |37/ | 375 37,4 £ 0.2
2:30 § 372 {274 {327 | 3723 | 270 | 3728 | — 1223 | 310 | 315 37.4 + 0,3
2:45 | 392 | 274 374 — |222 315 | — [313 |37 | 315 37.4 + 0.2
3:00 | 372/ | 323 | — V93 | 372|328 | 372 >3 | 375 37.3 + 0.2
3:05 | 3724 | 273 | — 1374 | 372 | 3727 | 374 | 312 | 3712 | 2715 37.3 + 0.2
3:30 | 370 | 323 | — {323 | 370 1227 | 372¢ |31 | 370 | 214 37,3 & 0.2
3:45 137/ | 3715 | — | 374 | 370 | 378 | 3726|372 | 372 | 2315 37.4 + 0.2
h:o0 f — | — } — {373 — | — | — | — | — 315 37.4 4 0.1
b:15 | 371 | 375 | — — 37 | 377 | 316 2372 | — — 37.4 + 0,3
§:30 | 370 | 2722 | — — 1370037273715 311 | 23704 %74 37.2 + 0.3
Lo 45 371 | 368 | 374 37.3 | 220 1 37.8 | 3720 | 372 | 311 | 1% 37.2 + 0.3
5:00 | 370 | 3¢2 {373 3722 § 37} | 377 — 372 4 301 | 374 37.1 + 0.4
5:15 | 37/ | 3¢s | 3725 | 323 | 370|327 | — 2721 3L | 31S 37,2 £ 0.3
5:30 370§ 364 373 | Rz | 372306 | — 372 | 37.0 | 3715 37.2 + 0.3
5:45 1 37, |=ze¢ | — | 372 | 3703727 | — |3723 |31/ |25 37.2 + 0.3
6:00 | 27/ | 366 | 374 ) 372 | 372/ | 327 | — 373 270 | 314 37.2 £ 0,3
6:15 | 37/ | 3¢3 | — 3722 | 37, 3727 | — | 223 | 371 | 314 37,2 = 0,4
6:30 | 372 | — | — 272 {370 13727 | — Jaza |30 | 374 37.3% 0.2
6:45 | 212 | — — {323 | 27/ 1379 | — | 2323 | 32¢ | 374 37.3+ 0.3
7:00 | 373 — — {3723 § 370 1328 | — 13722 | 3710 |374 37,3 % 0.3
7:15 | 3,4 | — — 1373 [ 37%¢ {3729 | — 373 | 371 | 274 37,4 + 0.3
7:30 | 374 ) — — 373 | 370 | 37.9 | — 323 {32/ 314 37,3 + 0.3
7:45 § 375 | — — |31z {310 | 319 | — |34 |3722 | 215 37.4 + 0,3
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TABLE E-8

TEST 8. MEAN NORMALIZED RECTAL TEMPERATURE AND STANDARD DEVIATIONS
SUBJECT

TIME | 2 3 4 5 6 7 8 9 |10 |MeanE soo.
0:00 § 37! 374} — — 1368 1 373 1 370 {2686 | 370 | 37.2 37,1 + 0.2
0:15 372 § 374 1370 | 2260 369 | 374 | 3723 {370 | 270 | »1.4 37.2 + 0,2
0:30 § 272 | 274§ 3721 »76% 269 {376 | »7.3 { »7.0 | 372 | 375 37.3 & 0.2
0:45 | 372 | 2715 | 372 3727 270 137261 374 | 314 | 370 — 37.3 + 0.3
1:00 § 29, | 374|223 § 227|370 | 217 [ 214 370 3¢9 3726 | 37.3 0.3
1215 | 372 | 2725 | 374 327) %20 | 37.¢ | 375 | 372 | 348 | 216 37.4 + 0.3
1230 o370 | 374 | 275 ) 326|370 [ 372.¢ | 374 {210 | 370 37.4] 37.3 + 0.2
125 | 373 | 274 | »15) 277|222 378 | 2741371 — | 374 37.4 + 0.2
2:00 | 372 | 374 | 274 3725 | 3722 {23718 | 373 |37( | 374 | B4 37.3 % 0.2
2:05 | 373 | 3740275 | 316|372 | 3727 1373 | »1 0} — | 37.4 37.4 + 0,2
2:30 | 372 {274 | 273 | 3725 | 370 1327 | 3722 | 30 | — | 21 37.3 + 0,2
2:45 | 273 | 375 | 273 | 376 | 372 | 27 | 3722 | 371 | 312 | 275 37.4 % 0.2
3:00 f 372 | 276 | 2372 | 376 | 374 | 377 1372 | 310 | 370 | 275 37.3 + 0.3
3:05 [ 3722 | 277 4313 1 37¢ | 370 { %17 V3722 0 20 | 370 {226 37,4 4+ 0.3
3:30 | 372 [ 376 | 372 | 375 | 3¢ | 377 | 372 | 370 272 | 3745 37.3 + 0.2
3:85 § =72 1376 V270 | 276 {237, 1377 1 3723 {370 — — 37.3 % 0.3
h:00 | — — — | — — — | — — — —

b:15 1370 V12376 | — | 325|370 | — — {370 3710|275 37,3 = 0.3
230 | 370 p37.6 | — 22% ) 370 | 379 | 372 | 3691 — | 315 37,3 £ 0,3
h:4s | 310 | 3764 — 325 | 320 | 378 | 372 | 370 — | 379 37.4 + 0.3
5:00 | 37.0 | 375 — Y14 300 §37.¢ | 372 | 369 | — 37.5 37.3 * 0,3
5:05 1370 | 3725 | — | »74) 37/ | 372.¢ 3723 | 2369 — | 376] 37.3 % 0.3
5:30 | 370 {374 | — | 372|371 | 37622 | 369 — | 3725 37.20+ 0.0
5:45 1372 |395 | — | 323|370 | 2327|3723 | 3720 | — |=27¢ 37.3 % 0,2
6:00 | 371 | 375 | — 1372 |37 | 3728|323 | 369 — | 3725 37.3 * 0.3
6:15 | 272 | 325 | — 372 |27.2 1377 1 3714 | 370 | — 37.¢ 37.4 & 0.2
6:30 | 372 {375 | — | 322 {272 | 37713723 | 369 ] — 376 37,3 £ 0,3
6:45 | 372 137¢ | — 372 0 372 | 377 | 374 | Blo | — 376 37.4 % 0,3
7:00 § 3712 |31s — UL F 304 | BB | 374 | 30| — 37.6 37.3 x 0.3
7:15 | 312 | 37¢ — 3722 §372 | 378 | 374 | 370 | — 376 37,4 *+ 0,3
7:30 ) 372 {2725 | — | 372 (372 | 3728 | 3723 | =210 | — | 376 37.4 4 0.3
7:45 § 213 376 | — 312 1372 |'31.8 | 3725 | 374 | — |737.8 37.4 + 0,3
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APPENDIX F

MINUTE VOLUME BY TEST AND SUBJECT



TABLE

F-1

TEST !. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT
TIME | ) 2 3 4 5 6 7 8 9 |10 | MEAN T 5.0,
0:00 §2¢7 | 2/4 {209 1229 t6.5 2065 ]| 495 | (94 |z28] 2¢2] 21,7 £ 3.1
0:15 J2¢6 | /90 | 197 1229 5.2 |200 | 208 | 172227276 2.2+ 3.8
0:30 ) 252 J 9.2 | 196 |2es | tbof231 } 204} /6.7 |224]) 284 21,1 % 3.7
0:45 § 2¢7 {232 { 194 | 217 | 16e 2261223 199 {2391 268 22.3 + 3.2
1:00 | 225 | ups |2l 232 15,0230 204 177 1232|278 21.5 + 3.6
V215 h 296 Jiea | a5 | 222 5702250202 182|267 3221 22.2 + 5.0
1:30 1252 | g7 | 200|238 ) — | 208|209 /86| — 1293} 22.3+ 3.7
1:65 § 230 | 483 | /90] — | e J2z0)209 ) 1790 — 1287 20.9  u.0
2:00 | — | 75| j7.50 — {54242 22085 | — |=275| 20,5+ u,2
2:15 1273 | je2 | req | — lisa|223]235 ) ;7.6 — | 294 21.1 1.7
2:30 238 | 200} (68 | — lof | — | 2t 186 | — | 279 20,6 + 4,1
2:55 | 277 | 1ga ) 173 | — (6.2 § 248 §205 | j72.( | — | 2951 21,2 £ 5.0
3:00 { 240 { 185 | 167 | — 1581206 12/5 ) 176 207 ] 274 20,4 & 3,7
3:15 b zs | 423 | 1gol 203 | 1642250239 | 2021232 202 21.6 + u.0
3:30 247 | yrq | 168 — |70} 23.0)25.¢) /981 22.9] 29.6] 21.9 % u.u
3:45 | 24% | — (720183 | 162 | 2004 | 200 | 200 | 234 266 21.0 + 3.5
k:00 | — (9.6 | 762 229 — | 22.5] — — — 2721 22.1 % 3.4
b:15 | 224 | — — — — — — 18.% L 207 — 20,8 + 2,2
h:30 | 2¢5 | jas| (16l zoi | /50283 — | jailze8| — 21.3 + L.6
b:k5 | 234 | 205 (56 ] 203§ 16.2] 286 — 18.% z49 | — 21,1 # L, 4
5:00 239 | 24,0 18.0) 260 | 1601314 | — (9.9 | — — 22,0 + 5.1
5:15 | 235 | 230 178 | 96 |12 z26] — | fae| — | — | 212+ 3.7
5:30 248 | — | gslas4|i59] 240 — 145 ) | — 21,3 + 4,0
5:45 | 220 | — | — 1203 | 160|270 — 195 | 205 | — 21,3 + 3,7
6:00 | 276 | — — | 2.5 { 17.8 | 2z5.0 | — (9.4 1 231 —_— 22,4 %+ 3,7
6:15 | 254 | — | /90| 215 | 170 3.5| — 195 V24l | — 22.6 + 4.9
6:30 Jo4e | — Vgl 20/ | 970|277 | — 197 | 24.8 | — 22,0 + 3.8
6:45 | 244 | — (2.8 § 207 ] jred 32| — 199 { 25.4 1 — 22,7 * 5.4
7:00 1248 | — | ool 204 | j2.6] 300 | — 207|245 | — 22,5 + L,3
7:15 1250 | — | /g5 | 248 (7.7 333 | — /9.2 | 245 | — 23,3 + 5,4
7:30 Vo2 | — | a3 l2¢e | 179|394 — | 209 |252| — 234 + 1.6
7:45 J260 | — | 190 |24 | — | 336 — 2221250 | — 25,4 + 4,9
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TABLE F-2

TEST 2. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT
TIME | 1 2 3 4 5 6 7 8 9 |10 | mMEAN T s.p.
0:00 — — — 275 ) — 12220 25¢( | 176 | 22| 217.0 23,6 * 3,7
0:15 | 236 | — 22.20 227 1 (L.0123.5] 264 /g0 {222 1251 22,1 + 3,3
0:30 | 245 — 6.4 V2451 168 2441277 — (/85 | 2562 22.2 = 4,3
0:45 {224 | — (8.2 1 24010 167 12331245 | 186 {209 | 235§ 21,3 ¥ 2,9
1:00 224 — (685 | 238 1 (1.1 220} 264 | 189 1206 | 25.2 21,4 £ 3.4
V205 Q22 | — Jigs {236 17823902378 /| /99| 242 21.3 % 2.6
1:30 | 2301 — (7.4 233 | — | 240|268 | ;e | 204 | 24( | 22,2 £ 3,1
Vb5 § 24 | — t7.0 | 228 | 16.3 {24 | 288 | 2a6 | 203 | 247 | 21.7 + 3.8
2:00 t2/7 | — 148 | 22,00 186§ 235 2410} (a9 722.7 ] 233 21,2 + 3,0
2:15 b22.0 0 — Jysg bl 220} 1nz) 2440239 202 zo4]| 235 21,0 £ 2.9
2:30 f 2200 | is.e b 230t jeqe | 225 23 ) 223y jg0 1 — 21,3 * 3.8
2:45 Y207 | 1.8 | 2241 6.0 | 234|296} (97} 197 — 21,4+ 4,0
3:00 1207 | — | i74) 208 1571204256 200 2021 23.¢| 20.8 + 3,0
3:15 [ 204 | — (72 | 226 (54 | 225|224 ;88| 210 2.9 20.2 £ 2.6
3:30 Jias | — lias | 222 56| 22.6] 264 200 ;84| 22.6| 21,0 £ 3.2
3:45 § 165 | — | /69| 22.0] 1870256259 | zo4| 186|256 21.4 % 3,5
b:00 § 205 | — | — | 2040 78] — J278) — | ggl 233} 21.8 % 3.6
b:ls | — — s8] — — — — i9s5 | — — 17.6 = 2.6
4:30 | 209 | — 1.4 | z2¢ | 163 244 — —_— —_ —_— 20,5 + 3,2
ke | 22.5 | — je.z§ 2z.0] (74 2541212 206} 209 ) 229} 21.9 + 3,1
5:00 | 22.9 | — (8.9 | 2LL ) 156 1 244 | 24%| (97| /9.¢ | 224 21.0 £ 2.8
5:15 1224 | — lysc oz | 76| 2280301 (94 206|241 | 21.6 + 4.4
5:30 {235 | — |iss|2re | (62] 22.5] 279 | (88 | z07| 2¢2| 21.2 + 3.9
S5:h5 1206 | — gl o] 160240 269} ;84| 205 23.4 ] 21.1 + 3.3
6:00 | 22.0 — (91 { 2054 73§ 2271220} — 20.5 1 2441 21,1 % 2.2
6:15 f22.9 | — | 98| 224 /58| 224|242 | zo5| 205 | 240 | 21.6 2.7
6:30 | 2z.4 | _ (7.6 1 2000 ;071255244 | 192 204 | 243 | 21.4 + 3,1
6:45 1229 — (9.3 1 199 0 55 | 264 241 | 20,1 ] 206 | 248 21,6 *+ 3,3
7:00 | 234 — 200 | (89} /6.1 272 252 | zo3 | 22.4) 234§ 21,8 & 3,4
7:15 § 249 — 1831 18701 /53] 2809 246 0 196 | 23.1 ] 23.4 21,9 + 4,2
7:30 1233 - (6.6 1 1081 144 301 | 255 — 2331 216 21.8 £ 5.3
7:45 | 232 — | 8.9 ] 208 i561{ 32¢ | 23.0 — {224 24.9% 22.8 £ 5,2




TABLE F-3

TEST 3. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT
TIME | 2 3 Iy 5 6 7 8 9 |10 |mEaNT s.p.
0:00 | — 2200 224 f w20 | 168 | (5.2 | 250§ sb.¢ | 235 | 264 21,1 + 4.0
0:15 § 249 1 /8.9 b z20 206§ (4.6 } 219 | 250 | /6.7 — 246441 21,5 £ 3,5
0:30 | 298 | 180 | 218 |2¢8 | /6.2 {255 | 250 | /8 | 2371 25.¢ 1 22,1 = 3,7
0:45 § 2¢3 ) — |20 J 229 ;45 | 292 242 | /80 | 227 227 ) 23,1 & 4.3
1:00 | sse | jacl|zie | 224 — Jasalazel vei ) 208l 270] 22,8 + 3.8
V215 J2ss | — | 203 | 206 /77 292 {235 ) 180 | wrc| 257] 22,6 + 3.8
1:30 243 (g2 | /99 | 2291 t7.6 § 313 | 245 | j6.8 | 2¢8 | 27 | 22,3 £ k.6
1:45 273 —_ 207 204 /7.8 | 275 | 26.9 IAVEE B 2640 22,9 & 4.3
2:00 § 250 | yg, J202 | 203 | 177 f 297 {26t | jes5 |z | 258 22.1 £ b
2:05 | 2¢6 | (64 | za3 | /96| jg0 | 320280 203 | — 1581 23,3 + 5,0
2:30 | 250 | 0.5 | 2e3 | (se | 172 38 | 250 195 224 2620 22,5 + u.6
2:55 | 246 | o5 | /88 | 205 | 70 [ 223 {248 | 202 |2n2 | 270 ] 220 % 3.0
3:00 | 24 18.0 | /94 (9.6 ¢ 175 | 22.€ | 23.¢ 187 1 233 | re2z | 21,5 * 3.3
3:15 | 232 80 0 193 | 204 | 117 V224 {272 | 4820 233 | 263} 21.6 + 3.4
3:30 | 239 | (74 78 | 206 ] jepl 232294 | ;22220 230 | 21,1 + 3.8
3:45 § 244 | g5 | 200 | 208 2> | 224 | 297 | 203 | 22.6| 243 22,0 & 3.5
h:00 | — — — — | — V255 b 232 2/ — | 252 23.8 + 2.0
b:15 1 24¢ | 78 | ya9 |l 200 | y79 | 2568 | 2722 | — | 234 | 258 22.5 + 3.6
b4:30 4.6 (8.0 /92 | 200 /6.8 — — (7.9 | 221 2614 20,6 + 3.4
Lok5 | 256 185 | 204 124 | 64 [ 253 | 247 ] 5 | 233 | — 21,6 + 3.4
5:00 | 249 (7.3 § 77 | 200 4 4@ | 279 | 238 Jes § 223 20,9 % 4,0
5:15 254 | — 197 0 206 | s [ 24¢e | 259 180|233 ) 258 22.2 + 3.6
5:30 {260 | jg6 | 190 295} ;us | 2250263 ;94)235 ) 248] 21.6 = 3.5
S5:45 | 272 — | jqs5 )2/ | jes| 245|255 12243 263 22.5 + 4.0
6:00 | 25.¢ | ;8.4 | 202 | 20! tes | 250 | 2670 v 23z} 253 ) 21.9 £ 3.8
6:15 1258 | — | eg|2/¢ ] ez 2e2|3¢a| 192]238] 258 22.3 + u.2
6:30 | 250 | (g0 | 814 | 2000 § 1670233 | 258 (701229 254 21.3 *+ 3.6
6:45 | 253 | jqq | 1oz | 200 ) jbu | 25q | 250 | 184263 | 2¢3 | 221 + 3.7
7:00 248 | 207 | 198|263 | 469|320 | 300 | (70| 742 | 265 ) 23,3 £ 5,1
7:15 270 | 197 187 1 L1 (6.9 1 267 | 258 182 | 240 | 263 22,4 £ 3.9
7:30 ) 264 ] jag | 209 J2er | e | 29¢ 300 ) 1og)238) 260 23,7 + 6.3
J:45 § 24.2 L 208 | 203 | 222 | — 3.0 — 175 1247 | 268 | 23,4 £ 4,2
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TABLE

F-4

TEST 4. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT
TIME | 2 3 4 5 6 7 8 9 |10 | MEAN T s.D
0:00 § 250! — J 204209 /6.9 30212549} (7./17240 271 23,3 £ L
0:15 1 240 | — 1948 2140 175§ 244 | 2.2 0 173 JLa7 | 264 23,1 & 4,8
0:30 {248 | — l2eAlzea] (12§267) — | (712351258 | 22.2% 3,7
0:45 | 29,70 180 | 1960203 ] (B84 | 3461 23.6 1 (762401267 22,7 * 5,2
1:00 Los59 — V200l 22| 170f 225 259 184240 | 276 23,1 + 4.0
15 0 ogy | — 200 | 205 | ol 278 3.6} ;971235 | 262 24,3t 6.2
1:30 | 248 | 207 | 223§ 2co | (70 2121244 /50122.6]) 267 23,3 + 5.1
V:h5 1039 1229 | (96| 208 7.8 288 233 | (9.4 )24.7| 2¢8 22,8 £ 3.5
2:00 4 240 1230 | 199) 20.4] is5:9) 297 | 3450 166|223 267 23,5 = 5.6
2:15 U ga0 | a2 ) 197 | 204 16.5] 2821323 (9.6 |214 | 262 22.8 & 4,9
2:30 | 236 { — (7.9 (22| 1bad § 0B 344F 199 | 22.6 1 244 22.8 * 5.6
2:45 | 352 | 207 2o | 204l e 214 202 aglzz7)2¢01 22,0+ 3.8
3:00 | 235 | 2.5 1 208¢ 1 9.¢b fe ] 2601 238 (941223 23.¢ 22,7 + h,8
3:05 {239 Jge | (98] ror ] (1.1} 245] — 188 230 { 13.¢ 21,4 % 3,0
3:30 | 239 — /1el (9.5 — 266 | 25.¢ — — 23.1 22,7 * 3,k
3:45 § 241 | 225 | — — — 28] 231 ) (82| 223 | 231 23.1 £ 2,9
k.00 —_ -— (8.6 — /5.7 1 280 1 3ay 1822235 — 22,2 + 5.8
b:15 1245 | 22,9 89 ) (a/ | 1s.q] — | 213 (g3] 233 | 23.8 21,4 * 3,6
4:30 § 136 | — — 100 | 1551 263 | 173 18212241 22.8 22,0 = 4.0
bokg | 24010 204 (94 203 155§ 3321 3.2 661231 1 13.4 23,1 & 5,4
5:00 137 — 1834 202 8 y48 4§ 3.6 262§ (b6]| 224 22.8 22,2 £ 5.6
5:15 | 237 | 22.2| (62| ze3 | 153 2727 334 | 16q) 22.6| 23.2 22.6 + 5,1
5:30 | 234 — 200 | 20.0 '/5.5 2591 149.3 (741 207 227 21,8 + 4,1
5:45 1 235 | 252 ) 208 | 2046 (64| 29.2) 300] [95]|22.6]| 236 23.1 + 4,2
6:00 | 239 | — | (95] 202 /55 06| 30.5] (87| 224 237 22.9 + 5,3
6:15 | 237 | — 2004 202 ) (.8 B2.A) 253} /89| 11.6] 723.49 22,8 & Lk,2
6:30 { 240 | — 19512394 152 >L.5] 348 {770 230} 22.7 23,4 + 5,8
6:45 | 243 — 1961223 (5,20 33 41 3051 (£3]722.7] 25,1 23,3 £ 6,0
7:00 | 242 | — | ;04| 203 (5.6} 36.5| 309 (82| 22.6| 238 23.4 % 6.6
7:15 2421 — 1961 2.(.9 (621 21 ] 3.6 200|723/ | 243 23.3 + 5.0
7:30 | 244 | — 2081 214 160l 240l 2700 98] 22.6] 243 24,5 4 6,8
7:45 § 246 | — 206123,0] (5.5(32,5{ 387 | (88} 73.0 | 135 24,6 & 7,0




TABLE F-5

TEST 5. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 4 5 6 7 8 9 |10 |MEAN T s.p.
0:00 [ 2551237 | 203 226 | tb 1 } 2101296 1}/79 | 24,6758 22,7 % 4,0
0:15 124621195 | 206 } 233 | j6B V304 [ 309} /93 {263 1235 23,8 % 4,9
0:30 25231182 | 205|206 | 164128812601 /95 | 252|240 22.6 % 3.9
0:45 270 | zt1 | 213 V226 (70 | 32.2)273 | /80 | 272 | 244 23,8 % 4,7
1:00 {259 | 220 209 {206 1870 | 260 {273 | 187|279 | 24.1] 23.5 % 3.4
V05 0246402260203 J 216 | — 1284 1250 180 262 24.1] 23.7+ 3.2
1230 42461 1991 198 195} /7y 12421275} 195 | 250| 23 5] 22.0 = 3.3
1:45 Vo5 | 194 {214 | 195 | /69 | 285|290 { 20.4|26.9]23 5| 23.0 + 1.1
2:00 125091 9/ | 200 | (94 | /830269 | 260 i8.1 ] — |22.4 21,9 + 3.5
2:15 {2531 (81 | 208 206 | (25276273 | 199|249} 22.8] 22.5 ¢+ 3.7
2:30 § 2440 /76 | 199 190} 179 1280|246 (92 247209 21.7 + 3.5
2:85 Vos4) 179 V203 199 | 177 | 280 {270 | zo2] 25.0| 234 20.5 + 3.8
3:00 | — — | 174 — — | — 1226|207 |243|22.6| 21,5 % 2,6
3:15 1249 (9.4 | — — — 257 — — 246 — 23,4 + 2,9
3:30 248 (871 — | (a9 5412351269 (22123271 22.00 21.6 + 3.6
3:455 V244 196 | 194} 199 169272255 ) 184|25.0{22.9] 21.9+ 3.5
b:i00 1235 227} 184 | 189 ) 162|300 | 261 ) (18]245|22.9] 22.1 + 4.3
b:15 | 26.0) (88 /87| 20t | 16.0] 262|253 | 18a|249|22.8] 21.7 + 3.7
4:30 2450 481 | ig2 | 207 (54al255|237 | (g fz42 207 | 21.1 % 5.0
h:45 12591 1831 1981 200} 17072781250 (7.642L0}z22.0) 21,4 % 3,7
5:00 1252 19/] 185 194 16512661242 178|236 22.7] 21.4 = 3,5
5:15 1724.51 17.8| 8.7 ] 20.( | (64| 3.0 | 255 (8.91243|22.9]| 22.0 + 4.5
5:30 1248 480] 1961 87| (53] 359 1247 (8.0]23.1 |z2.7 22,1 + 5.8
5:45 12391 (82 199 204 | (6.9]32.0|2%4| 180 |243|23.2] 20,1 + .4
6:00 | — — — — | — — — — — —_
6:15 | — — —_— —_— - — _— — —_ -
6:30 — _ —_— — — — — —_— _ —_
6:45 | — — — — — — — | — | — —
7:00 _ —_ — —_ _— _— — _ — —
7:15 — —_ — — — _ —_— _— - —
7:30 | —_— — - — _ — — —_ —
7:45 § — — — — — — | — — — —
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TABLE F-6

TEST 6. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT
TiME | 1 2 3 k 5 6 7 8 9 |10 | MEANT s.D.
0:00 | 253 1 2447 — — (74 V28724621183 | 224 22.8 23,2 k£ 3.9
0:15 | 2¢9 | 236 L 19.0 §2%7 | 7.7 {3727 | 325{ /90 | 234 |23.7 24,8 + 6.4
0:30 | 249 | 240 ) 2/5 {205 | 177 § 323 | 2331 185229225 23,1 & 4,3
0:45 § 243 { 206 | (9.6 1238 | 1R.9 | 300|232} |93 | 123 | 244 22,8 £ 3,3
1:00 | — a4 | g5 t222 /79322248201 221025/ 22,4 & 4,5
i:15 — (9.7 | 214 | 238 | (9.2 { 325 26.( | [9.5| 221 2%.7 23,1 = 4,2
1:30 § — lzoz | (99 [204 | 80 24¢c|286| — |220] 223 22,2 % 3,3
1:45 | — | 200 { (a6 200§ 88268 23.¢| — |zz2]| 222 21.9 + 2.6
2:00 —_ 200 § (97 | 206 | /8.5 | 249 25.0 | — 2451 22.8 21.6 + 2.4
2:15 | — Jzo04 | 901209t 1791209 2320 — |z2z.t] 232 22,2 + 4,0
2:30 — 199 ) i9¢ |26 175 299 2781 — 246 122.¢ 22,6 & L.2
2:h45 | 19.2 | 200 {298 | 144 | 2897 277 | 28| 24| 22.8 22,7 * 3,5
3:00 | — | 207 | 200206 | 18.9 298] 2281 198 |20} 230 21.8 = 3.3
3:16 | — a4 | /7.8 {204 | (81§ 330 | 270} 181 | 227 22.¢ 22,1 £ 5,1
3:30 ) — (94 )65 | — (7.2 | 2841246 — | 2.8} 203 21.5 % 3.9
3245 F — | a7 | 186 Ligag |17 333263 — | 223 22.5 22,3 + 5,1
k.00 | — — — lz072 | — — _ — 220 — 21,2 + 1.3
b:ys | 2291 20,91 — 200 | 172} 349259} — 206} 248 23,3 % 5,4
b:30 | 23.6 | z03 ) 168 {206 (7( | 291 { 2% 6| — 2071224 21,6 % 3,8
b:bhs | 263 | 220 (7.¢ | 208 | 168 | 325|255 — 2001 22.2 22,7 & 4.8
5:00 | 254§ (97 {476 20y 767 8 2340 23.0] (9.0 } 204} 249 21,5 & 4,2
5:15 | 22.6{ 204 | 125 | — /7.9 | 343277 1'748 241229 22,3 4 4,6
5:30 | 238 | jac | (83| r9g | 68| 3245|202 238207232 22,5+ 5.3
5:45 | 232 | 200 | v7.¢ | 24| 65| 401 259 98 1224 2.8 23.0 % 6.6
6:00 | 238 | 196 | 7.7 4 193 | 163 |31z} 240 — |12 23./ 21,9 4 u,b
6:15 § 2431 214 1182 | 20.9) 114 | 307 | 245§ 202 | 232 | 22.0 22.3 + 3.8
6:30 | 2230 148 | (g0 | 120 /65 | 290|250 1712 {220 209 21,1 + 3.8
6:45 | 230 | 237 | jg0 {203 176 | 36 | 303 ] 1920232 | 22,0 23,6 + 5,9
7:00 | 253 | — 183 | (95 § /25 Va0l | 245 (9.4 {227 | 2/ % 22,1 + 4.3
7:15 12481 — 1jg7 Jzro.7 | /64 | 355|274 | 200|233 | j2.9 23.3 + 5,6
7:30 J 275 | — /7.8 | 200 /74 | 252|303 | (95| 234|238 23,9 * 6.1
7:45 V240 — |/867 | 203 {175 | 306 267 ) 188|234 252 | 23.0% 5.5
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TABLE F-7

TEST 7. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS
SUBJECT
TIME | 1 2 3 4 5 | & 7 8 g |1 Lwean?® soo.
.0:00 — Vl2to{gil 221761230324} 202221} — 22,1 % 8,5
0:15 f2¢col 204 | 1971220 | (671 279239 17251217 | 262 23,8 & 5.3
0:30 j24.2 | /9412030122580 |24.1132.40(99 |204]|24¢ 22,7 £ 4.1
0:45 §25/ 1,97 | 2¢5 12081 184 1291 {292 (74 (2391270 23,2  L,h
1:00 §,¢5 | 85| 205 {200 (79 (249|348 (71 |22.2|255] 22.6 & 4,6
1:05 {2¢4 | jg5) 209 1226 /79 {3326 225 /83 216|246 23.3 + 1.9
1:30 224 | (971 202 206 (77 {227 208196 |208(26.¢ 22,8 * 4,3
VihS | 223 | zoa | 2eg ) 205 1971279 294 /9.9 | 22.2 | 26 23,2 * 3,b
2:00 Y2329 Y205 1971 /97 V19591275 1§ 279 9.2 |23 12150 22,4 * 3,5
2:15 f248 | /99 192 223|167 {265]28.012/3 |22.7]260 23,0 + 3,3
2:30 229 | /781199 (92| 17.91258 280205 |200]22.8 21.7 + 3.4
2:45 1223 | g7)228] — | (8 )27.4]3091/8,9|206]259]| 23.0* .k
3:00 j22.2| /69207 | 228 185)257 (269 /94 |209]24.6 21,9 + 3,2
3:05 fasr | q94 797 2070 1841248 %0.0] (9412051219 21,9 % 3.4
3:30 J 234 170 | 1962000 173122.51314{ (8.4 V207 247 22,5 + 5.6
3:45 {226 /60 (90 242 (g (294|272 (98 | 206|232 22,2 + 3.9
4:00 | — — | = J2e8] — | — — — | = |245] 22.5%2.9
§:15 { 2091 183 | — - )75 13291247 {186 | — - 22,2 £ 5.9
4:30 | 207V /70 lace | — | y73 1 3071233 1/87 i19.¢]| 25.1 21.6 = 4.3
L85 1 275§ /26 198 ] 20.6) f¢.8 ) 28612851200 226|257 22,2 & 4,2
5:00 | 24/ ) /94 | 2e4 ] — (6.0 — 29.0] /95 {18.5] 253 21,3 % &1
5:15 l22.5) (76 241 202 | j73 1307 |258 | (96 |23.6 | 263 22,9 % 4,2
5:30 {203 | 761 — (9.6 1 /6.6 1282 2381 /89 12123 | 274 21.6 £ 4,2
5:45 | 22.0| g5 220 223 770} 220 | 242| 198 | 192|253 222 % 4.3
6:00 Joz4| /73 |2c( | (96} 76313221208 ] 84| 196 25.] 21,5 + 4,8
6:15 lz/2 | j7( | — 204t (58128 1247} 19.0)20.1]250 21,4 + 4.0
6:30 1 98 | (78| (9.0 L2020 62300 1a¢5] 1841 1e8l23.8 21,1 & bk
6:45 1207 | /79 202 | 200] je 71292498 /18.4]| 208 | 25.¢ 21.5 + 3.6
7:00 | 243 (7.0 V203 F 2098 je.r 1228 12681 1891 197 ] 24.¢ 22,0 + 5,0
7:15 120.8 ) (790 2264 (97§ /571201 1283 186 212} 25.¢ 22,1 + hL.8
7:30 V219 | /73 | 20c 204 162 |3C 2| 243) (9.4 ] 207 13.0 22,0 £ 5.6
7:45 8239 | /84 /971207 16837 20| 9.0 217 ]264] 22.20¢ 5.2
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TABLE F-8

TEST 8. MEAN NORMALIZED MINUTE VOLUME AND STANDARD DEVIATIONS

SUBJECT

TIME | 1 2 3 i 5 6 7 8 9 |10 |mMean?® s
0:00 §24.7 i9.8 1 — —_— 1931274 | 26,0 1 1981 2521246 23,4 £ 3,2
0:15 4 24.2 | /701205 ] 231 | (9.7 |30.0]253|122.0]22.0|24.3 22.8 * 3.5
0:30 {262 | /8.0 | 199|230 183 2¢4|25: 19925 ]252] 22.7+ 3.3
0:45 §24.81 /8.31/99 1229 1%6}289| 232|209 |252] — 22,6 * 3,3
1:00 1246 /750 /8.8 22.00i87]289]264]|205]24.0]234 22.5 % 3,7
Vi15 264 | 178 198|225 19.0| 219 | 24.8] 226|229 205 22.5 % 3.3
1:30 d245 0202 184202 (77291 {230 (90246 — 23.2 & 5.2
1:45 | 243 | /80 | 20.9) 206 | 1681306 | 247 ] 20.8 214 22.¢ 22,3 + 3.6
2:00 | 24.¢) /68 | 203 2192291292227} 189 |228] — 22.5 & 3.2
2:15 1 2¢ 0l 175 205 2.0 | (75 | 298 |24.3| 204 ] — —_ 22,2 + 4.3
2:30 02371 /60| /8.5) 23| 17037 {238 ;92| — (9.t 21,4 + L,6
2:45 J24.8 | (86| 19.5] 209 | (715|341 {340 | 20.4]22.3] 240 23.7 + 5.9
3:00 1244 | 1721197203 {16.6]280]30.7) 207 |22.3] 23 22 .4 & b,k
3:15 0 24.8 | )7/ 0 zos ]| z22) (81361 {212 ] 22.0]23.0 23.0} 22,9 + 4.1
3:30 l25 5| /661789 2t0 /68307220 198 22.8] 285 22,3 + 4,7
3:85 0246 | /6ol (87 220 i4.4|349|195) 1a7] 229 — 22,8 + 6,2
b:00 | — | — — - _ - - {2z — 22,1 4 0.0
4:15 § 245 | /691 — J2006 1) (671 — - /8. 2.8 | 25.5 20,8 * 3,6
b:30 12591 /58 {i8q ) /99| 170213 250 174 | (83 ] 234 21,3 + 4,9
L:45 12441 (6.9 186 | LI 1 (641274298 | 200] 204 24.8 22,3 * 4,6
S5:00 250 /59| |84 (8.8 (6.6]131.9 |22.61 192 ~+27]| 14.5 21,6 + 4.8
5:15 J255 | /6t | 1931202 | 1681338255 (92] — | 272 22,7 + 5,7
5:30 173.6 | /74| 1931205} 17.0] 315|204 ) /90| 246 | 25, 21,5 + 4,k
5:45 1244 /6.0 (g8l zo2) ;722|327 23,0 | 198|244 26.4 22,2 + &4,

6:00 123.¢) /89| 19.7] 799 | 174|329| 2.5 | 208]| 230| — 22,0 & 4.5
6:15 1 24.(| /23| 195 | (a8 | /6.4]23.8 | 23.4| 2.3 | 24.4| 270 22,7 + 5.1
6:30 {23 ¢| /6.8 j87) 204 /6-5)339 | 22.0] 202|214 ] 262 22,0 * 5,1
6:45 1 23.9 | ;7. | 199 1206 | 149|351 | 233|205 234|263 22,5 * 5.6
7:00 122.4| /560 1971208 ¢ ( 1346 {256]) 198 | 227|264 22,4+ 5.6
7:158 12270 1660 — 17209 | j6.8 1340|239 204 | 23.5] 272 22,9 + 5,4
7:30 123.¢ 16, — 203 | |b.! 1359 268|209 | 2.0 | 270 23.2 + 6.2
7:45 t — 1771 — 122741561362 1276 | 225 | 231 | 28.0 23,9 * 6,6




APPENDIX G

RESPIRATORY QUOTIENT
BY TEST AND SUBJECT



TABLE G-}

TEST 1. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS

SUBJECT

TIME | 1 2 3 b | s |6 | 7 8 g |10 |mMeanE s,

0:00 | s36| — | are | 37| 92¢| .qul . a25| 405 | .az8 | 4¢3 | 0.923 + 0,039
0:15 1 9/5 1704 |03 878 Gor | .8941/.0% | .87/ ) .956]|.962 | 0.948 = 0,066
0:30 862 | (.o 428 | . |l ot .949) .935§ .858| .92}/ 02 0,940 * 0,058
045 931 9721 968 1 B887] .93 | az4l| 932 . 994] ¢45){ 03 0,952 + 0,0u2
1300 | 877| eve| .wec| @50l .g70) .9s0|r.02 | .g87| ado]ros | 0.927 + 0.066
P15 | . a39| el .g52| .873] 984 .ses|lo6 | .84] .8%/| 900 | 0.927 £ 0,064
130 | 79al a12} ase| ewsl — | eso| .789| .gee| — | .ase| 0.916 £ 0,071
1048 | ooel as7] aie] — | .818| seplion | .ses| — | .aes] 0.929 ¢ 0,050
2:00 § — do8) 82191 — | 8281 .2920/.03 | ,880| — | .42 | 0.901 % 0,070
2:15 | aes| ano| .9#3| — | .geo| .gv3| .957| .847| — gea| 0,909 + 0,054
2:30 8801 . 9671 gsay — .g52] — |j.02 799 — .88 [ 0,893 % 0,075
2:45 | 9o5] aso| 86| — | .847] wsglioz | 796l — | ers| 0.890 £ 0. 068
3:00 | aeq| Lars| g3l — | e 8981 .a¢5 | g5/l .22 e4z| 0.875 + 0,052
3:95 | eeel can | .790] oy | .833) asgli.00 .86l 61| .809| 0.861 + 0.064
3:30 | eet| .qor] 8| — | .ats6| .q3g| 98¢ .@%8| ees| .ev| 0.883 £ 0.052
3:85 | ser] — | .79 esc| .soe| .a7z| .9¢(| .80t] goo| .g7e| 0.847 + 0 05
5200 | — | g7el .g47) .soo| — | .gE3] — | — — | .q42] 0.864 + 0,052
415 ,q24 | —~— el Ml Bl Ml B 86| 84l — 0.861 * 0,056
b:30 | eze| — | sepl 8ea] 820] 957 — | .eiq| s4] — | o0.869 + 0.055
LILES .92z 925 ,Boil ,8Z5| .750] .94¢| ~— .779] .855{ — 0,837 + 0,066
2:00 | .840| 864! @sg| 847 .7p4fl ol | — a9 — | — | 0.856 + 0,075
5:15 | s4c| 8431 799 €731 a6l . 933| — 790 — | — | 0.836 + 0,057
5:30 | gos| — | .773| .es0| 773 .que| — 808l — | — | o.840 + 0,063
5:45 | s8] — o B 7040 f0z | — | gzs| gy — | 0.837 + 0,104
6:00 | gog| — — | 78¢) g0g| 9z8] — | .780) .pea] — | 0.843 1+ 0.062
6:15 | seel — | .ga0| .q0¢| 780 928 — 795] .917] — | 0.851 % 0.065
6:30 | 95| — | ses| :e70) 7821 9000 — | .810] .e93| — | 0.059 < 0.00s
6:45 | g2] — | il el 724 cas| — | au| .a7] — | 0.625 « 0.060
7:00 8511 — %] g7z 769 80i] — | .sog| ,902] — 0.825 + 0,051
7:15 8131 — 9761 @71 8031 $§83 — 7921 .e27) — 0.830 + 0,035
7:30 | ez} — | .gos| .8s0| 776} a25] — | .go7| 30| — 0.829 + 0,048
7:45 | gr| — | o8| .e48| — | q4¢| — | 98| .g37] — | 0.848 + 0.05¢
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TABLE G-2

TEST 2. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS

SUBJECT

TiME | 1 2 3 i 5 6 7 8 9 |10 | Mean T s.p.
0:00 — — — ilo3 — % | gz | a0 — 844 0,924 % 0,075
0:15 | (o3 | — G534 977 | gca | 950 | 966 | .9231.984 | .845 0.948 ¢ 0,053
0:30 470 | — 4248 Gy | .95t | 951 j1.09 — | . q06 | 794 0,938 £ 0,082
0:45 @58 { — au b gsa ]l 984 .g9is ) 9251 .89} 958 .82 0,902 * 0,046
1:00 %85 | — 822 L .92¢ | .go4 § . 954, .976) .948] .888) .80 0,901 £ 0,073
1:15 g0l | — 9271 .96z 9451 .986 1 .00 209! . 878| .767 0,907 = 0,07k
1:30 § 755 | — os3l 955 | ™ | -F6p (.00 | ,955] .887| .790 0.899 & 0.083
1:hS 8 gasl — | a0l 99¢| 92¢! . 983] 944l .9z2{ ,¢3| .1p | 0.900 % 0,072
2:00 86t | — 899] 896 93| .90 | qia| g8Ll| g46| .80 0.880 + 0,035
2:15 JGor | — 880 .Goz | 932 . 940§ .50 | .926| .B4L| 78 0,884 % 0,051
2:30 978 1 — 9321 .z b . gso | . B83| 8881 .9i3) 932 — 0.902 % 0,043
2:45 | qu5| — ezol .goz| .85 .984| sz8| .e8vs| 620 | — 0.857 * 0,045
3:00 | g93] — | 835) g3 | .@o9| .84\ 870! .@48| .78>| 76| 0,834 E 0,041
3:15 | 100 | — | 805! .25 | .040! 965 .882] .@zo} .850| .q9c | 0.85% + 0,061
3:30 1 q | — 80| &z | 797 .949] .880| .838| .790| .778| 0,850 * 0,067
3:45 867 — 859 | .827 | .8o3| (95/| .898] Q53| .74 | .743 0.844 + 0,061
h:00 | 55| — — U 9904 g03] — | 946l — | .g8s]| .soo} 0.817 x 0,027
415 — — | L 7eL | — — — — | 43¢ — — 0,858 % 0,107
4:30 | g2i | — | gz | g3 863 | 89| — | — | — | — 0,846 % 0,035
hobs | geq | — 824 1 786 |  B47 | .BB4| 98| .q07} .82 790 0,847 £ 0,048
5:00 87| T L8571 789 | -8oo | B3L | .94L] . Ql4) .80 114 0,817 + 0,043
5:05 | gro) — | .9u | 977 790 | .897| .87z . 794 ] .792] 737 0,827 + 0,061
5:30 B3¢ — 805 | 798 L .89l 8921 7901 .84%) .7901 750 0.815 &+ 0.039
5:85 | g35] — 30| gzl 3| 9200 gso]| .e02 | .gi5| .733 0.826 + 0,048
6:00 | pigl — | 63l 776! .@sa| .852] @2z| — | .774| .7s4| 0.802 % 0.04l
6:15 g7gt — 783 1 .geo] B3l L9061\ .pest Q1L .84 .73) 0.833 £ 0,049
6:30 | .gs7] — | .ei7 | .78l 9320 ,92¢| .70l .78g| .858] .700] 0.821 + 0,058
6:45 | gagl — | 78 | eze| 794 | .842] goo| .otb| .g28] .743] G.812 + 0.039
7:00 | gae¢| — | -79g | .896| .828) .924| .p38l .@42| .73} .7a0| 0.825 x 0.067
7:15 9081 ™ 8¢9 | .®zz| .795 1| (.00 @36 835 .18/ | 779 0,842 + 0,071
7:30 @35 | — , 992 | 8851 184, 1.03 48] — .802{ 760 0,867 = 0,097
7:45 | .er¢| — 0| .s4z] &9 o5 | 8371 — | 785 .93¢] 0.840 + 0,096
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TABLE G-3

TEST 3. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS
SUBJECT

TIME | 1 2 3 4 5 6 7 8 g |10 |meAn T s.p.

0:00 -— a8 {104 | 97+ | 451 . 940 | .997 | q07 1 895 | .94 | 0.937 £ 0,059
0:15 | q95 | @05 | 978| qe7 ] 8561 950 | 975 ] qzc | — |1.0 0,951 * 0,048
0:30 | 9a | .959) 989 956 | .g850 ) .998 1 Lod | G4} qiz | 993 | 0.942 % 0,061
0:45 | q00| — 2930 L4951 8301 998 1 942| .qoe | eve | .9Z6] 0.9295 * 0,059
1:00 0 oal gee | arel aes | — | 943 | .e74] .890| .e94| .958| 0.931 & 0.051
1:15 s | — 9774 979 1 g8z 1 928 36| .ego | ecs | .0e] 0.916 + 0,043
1:30 | g7l gcel 9| 929 g92 | 952| 947 | .ave| g/7 | . q22] 0.908 = 0,045
1:45 | gos | — | 905) 934 | q0r | 988 | .927| .89¢] 807 | .859] 0,901 + 0,050
2:00 qex | @z8 | .92 .50 eF6 | .94 | 908 | .@87| .g30| .856] 0.873 & 0,035
2:15 | 927| @271 907 s/ | .93 | 90| 950 | .e¢7 | — 8§39 ] 0,898 % 0,050
2:30 | gs2| .ss3| .893| .8351| .00 | 962 | .89c | .g7¢ | @30 | .878| 0.868 & 0,04k
2:55 1 eeg | gsol a4l s | .89 | 927 | .s40 | .g77) 785 | a3 | o.868 = 0,043
3:00 | 93| .ge4| go8| 795 | 820 | g30| sée | .848| g2 | 831 | 0.847 & 0,035
3:05 | 875 | oo | 847 953} 780 .q04 | 90r| .86 | 20| .837| 0.850 x 0,039
3:30 1 g5z | s3] .gse7l 7791 .Bou | .896] .gex| 798| .784 | .828] 0.828 & 0,042
3:45 | g0, | e84) .eeg| 837 | 28| .96t | 88/ | e3s| g | 55| 0.855 + 0,026
k.00 — — ] — - — $751 779 | .8861 — 653 1 0,848 + 0,048
ba1s | ees | 797 | .ga0 | 807 | 779 | 8931 900 | — | 78, | .843| 0.834% = 0,045
b:30 § s73) .Bos | 857} 807 | 788 | — — | 773 ] .8/8} .852) 0,821 * 0,035
beks | 57/ 823 850 | eor| 285 | .80 | .e40| 82/| 95| — | 0.830 * 0,033
5:00 878 | @2t | a7/ | 791t .8to | .929 | 70| 7801 Bz | T 0,830 = 0,051
5:15 | 876 | — 6690 geal 7721 83881 9431 7190l .gos| .836 1 0.846 & 0,059
5:30 | esc | 784 | 794 | .so6| 779 .84z | .854| .783) 789| .803| 0,809 * 0,030
5:45 0 9 | — | g5t | 872 | 76c | 870 .as6| 71981 .8i9] 8z9] o0.843 & 0,045
6:00 | g29 | g25 | s&5| 826 .79/ | Jan | a99] 794 | 798| .784| 0.833 + 0,018
6:15 . B&( - 569 | B0 | 802 .994} .83 .807| .€3%2) .852, 0,847 = 0.032
6:30 | ess | gue | 99| o4 | 78] @35 | .8za| .785| 789 | .802| 0.812 x 0,021
6:45 | gse | 794 | g92 | 823 | 784 972 | .goq | .802) .80/ | .841| 0.827 = 0.036
7:00 822 § .23 | .g6g | 8ol ¥ 8ol .992 ] .900{ 775 | .g24] .842] 0,846 = 0,062
7:15 qeo | 7a9 | 874} 866 | 7991 @33 | .85/ 782 77| .81 | 0,837 = 0,042
7:30 | geo | .g20| .8¢7| 798 | .g38| 959 ) 92/| 783 .e0| .836| 0,852 + 0056
7:45 | 828 | Bos| .gg0 | 914 — | 9441 = - .gost g3, 0.859 % 0,055




TABLE G-4

TEST 4. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATICNS

SUBJECT

TiME | 1 2 3 y | s 6 7 8 9 | 10 | MEAN T s.D.

0:00 § q75 | — 995 | 4940 | p8o J 10> | 948 ) 898 ) .e97 } a2 | 0,931 & 0,0Lk
0:15 | 429 | — g5 | azr | g2 ] oi | as3| .qus | a5 | q37 | 0.9%2 & 0.027
0:30 | ccad — |.,e3e | as | g96f 106 | — | 242l 935 g9z | 0.896 + 0,074
0:45 | 99| 957 | 38| 899 | 933 (02| 8461 799 aqial 974| 0.921 + 0,060
1:00 | g0 939| .59z g7 . gen ] 913} . qiq 845l L 894 .89¢ ) 0.902 = 0,033
V:05 | gag | it | e8| .e8i| 857 .990! 107 | aas| .sq6l .s4s] 0.942 * 0,093
1230 | aze ) auz | 9670 qi7| .90%] qea| .52 .gee] 876 s8] 0.917 + 0,036
145 | a0 | Lav5 | 906 | o9o| .m0l .54l 790 974 .@se| 982 0.912 % 0. 061
2:00 | g9 ) 976 | .g7¢| 882 8800 .q1a| .@e3| el 82| .897| 0.892 % 0.0u8
2:05 | s | 980 we2| .ge7| 87191 .9g7| 66| .43 | .gr8| .gee | 0.902 + 0.057
2:30 | sae | 926 | e2s| .geo| .953| .qe/|  887]| .poe| .g54| .g72 | 0.880 + 0,03
2:85 § a1, 9951 8021 .926| .B90| .gea| .862) .@ss| gs5¢) .92, | o0.881 % 0.035
3:00 | 7sc | 898 | 923] .89 | .8 789 @20 | ece| ,79/| .898] 0.832  0.0u2
3:15 | qoz | g7 | 156 | 94| 842] .g76l — | gss | .89 790 | ©0.837 & 0.0us
3:30 0 g3p | 874 833 796 — | 900 . 799 — — | .g4g| 0.842 + 0,039
3:45 | 5o | 06 | — — — | 9081 .qo0| .828 1 .834 | ,g4e| 0.864 + 0,031
k:00 — — | /o2 — | 782} .924 | .g809| .923| .gig| — 0.863 + 0,091
k:15 | s27 | 766 | 8220 833 | 155 | — | 9200 .gra | .97/ | 8ra | 0.79% = 0,038
b:30 | g9 — — 4 .88 25¢ | .qu | 79| .822| 779 | 789 | 0.812 * 0,046
445 80| 747 | .8/7 § 863 775 |l 04 | .oz} .7964 776 .gzz | 0.828 * 0,082
5:00 Si6l T 814 ] 8561 1501 .956| 748 .Bog | 773 | 829§ 0.817 x 0,063
5:15 | ges | 819 1 87| 850l .&i5) Lqzel 952| .93 | .7420| 834 0.8u6 = 0,060
5:30 | sz | — 7820 8581 9081 .890] 8oa| .760] .732| 790 | 0.80% = 0,048
5:45 | g79 | B0 | 798| .69 | 859 982] .8zt .g828] .8z| .754| 0.846 * 0.060
6:00 | 92| — | gss5) .g54) 792] 15| 97p| .821] .780| gaz| 0.828 + 0.0uu
6:15 925 | — 794 | 82391 , 835! .q6z) .B8i9] 7931 ,837) .48 0.842 + 0,050
6:30 | o5 | — 08| .95¢| 7194 .95¢| 858l 766 | .80¢| 801 | 0.828 + 0.056
6:45 83 | — gal 8181 .g0g) .00 | 796) 925 .806| .g54| 0.839 % 0,063
7:00 | 87| — T84 Bes| Bo6| .03 | 769 Q06| 748 .940 | 0.825 * 0,083
7:15 | ges | — 83| .8/6] 790 942 .859] gr2| 784 /g3 | 0.834 t 0,047
7:30 | g | — 8261 83| .8o3|l o6 | .838] 798| .7¢0] .gs7| 0.850 + 0.086
7:45 | g | — | .804| .857| .840| .9%9| ,9z0| .g34| . 934| .¢4e| 0.861 + 0.0u3




TABLE G-5

TEST 5. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS

SUBJECT
TIME | ) 2 3 5 | s | 6 7 8 9 |10 | MEAN T s.D.
(00§ 97 oz ot | 924 692) . 9381 .,9/6 | 681 | . 866 ] .90z 0.928 & 0,049
235 1 gqe4 ) 10z} qzi) .92 Gr7i1.04 [ (o0 956§ 898 . 926 0,952 & 0,053

130 LGLL) G641 994 8851 857 .95¢ | .857 1 .9/3 | .885 | .903}f 0.913 £ 0,047

45 9761 Lot q40l 8241 .85t | oz | .878) .90z| 692 874 0.917 + 0.067
200 | g22) 1oz | .9zi| 404 842 | q¢4 948 . g2 | . 663 ] .86§] 0.916 = 0,053
15 1 a2 9131 100 | g2zt — V107 | ,9i9) .9zo) .851|.8&58] 0.928 = 0.079
230§ 99 .g¢7| .95z .g32| .04 — 1|.929 .919| 798 .859] 0.880 + 0,058
45 1 888l .q45) .aec) g7l @] — | .942| 904 22| .841| 0.887 * 0,055
200 | 9731 qa6| .59 .794| .844] 1.0 | .836] .9%38| — | .83§| 0.887 * 0,069
205 4 94| .qo7| .ge5 | g0 . 852 — | .878) .930) .10 . 868 0.875 = 0,048
230 | g78| .935| @31| .g24| .gi6| 1.00 | .§/6| 898 .50zl .Q¢4| 0.862 = 0,065
:h5 | 858 .90s| .887| .789 LBO7i 964 . 894 .926] 8331 .8601 0,872 * 0,05k
:00 | — — | e88) — | — | — | .782{ 94| .808] .g51] 0.848 + 0,05
:15 | 998 390 | — - — | .9z — -— , 813 — 0.878 + 0,045
30 1 8941 .asb) — | .e44).790 ] .q08) .9/3| .860 | .826| . 792 0.848 = 0,0k
5 | 887 .86u| .76 | .806| 735| .924| .838 | .947| .845] .812| 0.830 £ 0,065
(00 § 8731 .7 . 93¢ 7761 7781 .850| .63( | .Bo7| .78L| .§i§| 0.832 & 0,051

BT L 8570 LBe4| 9491 931 945 .92z €7z .813 | .8Z6} 0.855 £ 0,038

:30 | 8631 8361 040 798| .796] .96L] -850 .827| .855) .804] 0.833
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<00 § (852 .983) 884 .94l 738 .Q371 .833 .820f 790] .838] 0.839
215 1 @50l .g43) .88 846 B03| . g9e6| T78| .827) .9t7] .8(5] 0.838
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:30 | 849! ara| .795| .oe| 7621 106 | .835) . 808 .779] B3¢ o.s3s
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:B5 1 @z7 | 872 .9ec| 938} 797 993 .893| .840| .81z ,834| 0.867
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TABLE G-6

TEST 6. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS
SUBJECT

TiME | 1 2 3 k 5 6 7 8 9 |10 JMean? s

0:00 | 637 993 | — — 903 | qsal ger | — | foi | 933§ 0.934 % 0,055
0:15 CFES G2y 98 | L9v2 | g4 tes | gge | L 958 qes | . 935 0.949 *+ 0.0u7
0:30 L9116 ). ol 106§ o4 | 8641 996 | 8381 982 v281 9,5 0,941 * 0,069
0:45 | . 8861 995 | .ast | €68 | .qi5| e66 | .859| 949 /0% 09 § 0,936 % 0,051
1:00 § — 9991 923| ov | 8381 qeq | 84S| 46| gs5(| g0z 0.908 + 0,056
P05 0 — 101 CFeg )l 9ol  BA(E qe4 | BB3) . 6898 | 108 Gz3 ] 0,946 + 0,067
1:30 ) — 9841 Eb5 | K9s | , 849 22| 856] — | €35 561 0.883 = 0.0%49
1:65 | — 1/00 | .qz0| .a04| 88| .950| g3l — — 550 0,916 + 0,047
2:00 | — Jiel 1 gsq| ga| 81| .889] g40| — | 7981 .87#| 0.882 + 0,071
2:05 | — Jrot | .93 d seq| 9501 ea3| gaol — | . #%21 es3| o0.891 + 0.063
2:30 | — | 955,844 8550 797 .as71 . ge4]| — B25) 8221 0,865 = 0,060
2:45 — J L0l ). 928F 8741 8441 1o .833] 94t | Q18] .826% 0.899 £ 0,077
3:00 | — 58| 95| .8z0l 871 Lo+ | 804 842 | 772} .€27) o0.854 * 0,079
3:00 1 — | .geal 659 8i6)| . 809] q95] .&35| ge7|.77¢] .797 | o0.859 + 0.072
3:30 } — 1942 804| — | .79¢] .gzs| .463] — | .7¢a| gos| 0.856 = 0.002
3:48 | — | 93g) .e48] 832 .e48| ro2 | .9%4f — | 785 7994 0.853 + 0,093
h:00 | — — I — | qgc| — — — — 775} — 0.778 + 0,003
hals | oser | as | — | 96s | 154 05| 74e | — | 773 8320 o0.820 = 0.07
4:30 | . 818 §78| 7891 864 | 750 | .giz| 766 — | 740 80 | 0.809 % 0,053
L:hs | . 8871 981 760 ] .930 | 792 | .980| .943| — L7861 .8261 0.854 + 0,081
5:00 839] .96z} .82 | 7681 79510 8381 .77/) 946 | .748] .8/3] 0.821 + 0,060
5:15 oz 809 — | 188G gz¢| 757|811 | 774 7470 0.817 + 0.067
5:30 | 830 8921 .goc | 786 | 778 940 L7701 836 § 7681 .754 | 0.816 & 0,060
5:45 1 g46 ) g7z sis | 98| sl .99 3021 @00 L7881 76861 0,830 = 0.063
6:00 | g3y | 233 789 | . 71660 7800 €391 7721 — L7601 04l 0.799 + 0,031
6:15 | 845) 55| oL | g0t 805 957 763 | 8471 7804 8231 o0.829 + 0,054
6:30 | 799 | .e#3| &3¢ | 78¢ | 7771 gz8| 773 | 182 | .e50] .920] 0.810 « 0.030
6:45 1.619] 855] e59).eca| 778| 93| .@05]| €251 .900 ] 805 0.03u = 0,050
7:00 | g3 | — | .85 ) @iz} 7840 geq| .792| .gza| 22| 824 o.s12 - 0,049
7:15 J eez | — 8 oeu | 820d 827) .aai| 77/ | 870 | 723 810 | o.e31 £ 0,072
7330 | seo| — | 839 geol 7re| gz 796 | .gos | 732 | gis| o0.818 + 0,003
7:45 1 g14 | — | €38 840 | ezz| .694] .905 8741 740 | %22 ] 0.83u % 0,0u6
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TABLE G-7

TEST 7. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS

SUBJECT
TIME | 2 3 i 5 6 7 8 9 |10 |mMEan ¥t s.p.
0:00 T 1. 919 9954 4814 9591 96p | /.03 b 930) 4381 — [ 0.964 £ 0,037
0:15 | 941 | 996|102 | a47] a30l 972|102 | 8971 .995] .924 | 0.961 = 0,0u1
0:30 /01 8391 .995) 9561 943 . 989 /.02 | .8R2| .909| 875 | 0.943 + 0,064
0:45 | 955 | 944 )0/ | 9p3l 943 959 .05 | ,84(]| .G3¢| §73 | 0.945 + 0.058

1:00 § o | 942| .97/ 894 .92¢| .949| oo | .241| g6 | . 9/8)| 0.945 % 0,056

1215 | 9371 93¢]ioo | . 8sol . qo9i 00 | j0a | .848] 9i8] .qiq] 0.937 0,064
1:30 | 924l q/3] 945| .951| .927| a8s| o6 | g27|.898] . 5671 0.931 = 0.063
1:h5 | 8861 908 973 .999] .987] .768| .970) .894) ap/| .878| 0.931 £ 0,0u2

2:00 | @93 ) 931 .9 | 814 869l 98| 9eel 878 866 | .949] 0.898 = 0.0us

2:15 | 926 | 879|983 ] .895] a8 | 904 .935| .677| 924| 834 | 0.908 = 0, 0u0

2:30 | 884] 839 .900| ge4] .89/| 89| .935] .§70] .875| 254 | 0.871 ¢ 0.0ue

2:45 | 58l .gbz| 935! — | 900 891 (o5 | €8¢ .28/} 7501 0.890

P+
<
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fee]

1+
<
N
<o
L2
~F

3:00 § g/8] 951 584 834) .902| .890]| 878 8321 .86(| .767 | 0.85¢6

3:05 | 877 8461 905|849 gsi | 8890 9221 .25 .g59) 801 | 0.867

H+
fiond
B
o
r
fes)

3:30 | 928| 8001 .993] .810 8821 . 991 1 .838 | .82 | .86/ | 740] 0.846 = 0,067

3:45 | 7991 828| .898) 772) 9| .884] 720 8o B47] 780 ] 0.829 £ 0,061
4:00 — — ~— | gesi — — - — —_ 7741 0,788 £ 0,024
b:15 | 7901 800! — — | 869 9531 .92 . 8271 — — | 0.857 £ 0,067
h:30 | 797 B3z| 876 — | 7951 .944| .893 | .808 |. 924 ] .823 | 0.sus + 0. 050
4. 45 B4 849] 894] 92¢1/.03 | .889].999) .449 | .936| 757 | 0.877 * 0,082
5:00 | .p4R) .795) @55 — 8501 — 1.89/1.820).84/] .798] 0.837 £ 0,032
2:15 | 803] .846| 9z0) .gos | .g42].900 | 991 |.8%¢| pez| .843] 0.875 « 0,055
5:30 1109 | .83 — | 7851 977| 932 907 .825 Bzl 7601 0,856 £ 0,105
5:45 | 82| 803l .83¢| 897] 801 | .94/ . 935 | 830 gos| .gre| 0.849 + 0,05
6:00 | 798] .945| 850 786 7541 .q10| 853] 79¢| 7920 319 0.820 = 0.0u5
6:35 | g1o] — | — | 810} .79¢| .gez | .g82] .859 | gos| .79/ 0.628 + 0,030
6:30 | g7 745 (8101 4] 781 ] 8641 a9/ 787 | .784| .815| 0.810 * 0,039
6:45 | 834 8311 .889) .984] 9191 860 957 .796 Qz1| 7951 0.850 + 0,050
7:00 | 809 8281 886] .B4(| 9741 .893 | .937] ,77¢ 28! .759 1 0.828 + 0,060

7:15 853 936 .9081 8381 780 .923 | .958] .q04 8291 .73¢ ] 0.846 + 0,068

7:30 | gi+| .834| ggo| 878 768! .989 | .97¢| .09 .830] 757 0.85u =

+
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I+
o
B
o]
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7:h5 | gez)| 87s] 9091 86(| 83/] .982] .87/| g0z .852] .948] 0.880




TABLE G-8

TEST 8. MEAN NORMALIZED RESPIRATORY QUOTIENT AND STANDARD DEVIATIONS

SUBJECT
Te | 1V | 2 | 3 | 4 |5 |6 | 7 |8 |9 |0 |mManT s,
0:00 § 942l/09 | — | — | 920l 904 95s| .41 | 874 884 0.936 * 0,068
0:15 | .qzalioz | to4 | .95/ | .909] .876) 996} .958] .91 | 875] 0.946 * 0.058
0:30 | .q/2)tos | 932 933]| . 689| .892| .958] .882) 867].874 0.919 * 0,054
0:45 | .gg3] 1oz | . 94| as5] g79].831| — |.968] 952] — | 0.918 = 0,067
1:00 | .sg6) 993 | .970] .879] .ga1].9/4| .03 | .938] .834| .g¢7] 0.915 * 0.068
1:15 | acg|/lo4 | .92¢] 8501 .906] .857] 1.00 | .925] .839] .852] 0.911 * 0.067

i+
o3

1:30 | g74|jo4 | e 844| .877] .974| .948| . 909] .804] — | 0.909 £ 0,071

+

Vihs5 | oeyilsoe | 923) goc].891]| .923) . 903] 9s0|.858| 792 0.896 £ 0.072

2:00 | a95]/102 | .895|.860] .8691 .939| .9/6]| .q00| .824] — | 0.902 +. 0,055

2:15 | 886 {tor | .Re7) .82¢|.848| .904] .892] qre] — | — Jo0.89% = 0,055

. 066

[+]
o
w

H+
o

2:30 | g22].969 | 8261 .83/ ] .805] .948| . g24] .930| — | . 808

s
fer]

087

0

0
2:45 | 83100 | 832] 7871 8¢i]ror | g¢5| a59].78¢ | 789 0.872
3:00 | .848) 9471 .815] 782 8301 .9/2| .658) 888 782 ] .798] 0.847 = 0.056

0

3:15 | .821] .q66 | .829) 822} .843) .937 | .ge2]| . 880|777 .7¢2| 0.850 + 0. 06
3:30 | 83| 93¢ |.820| .774| .845] .978] 793 ] .853| .774| 48] 0.832  0.07:
3:45 | g6z | g2 | 8] 833 .895] .957| .852] .85¢) .787] — | 0.863 + 0.052
4:00 —_ — — — o — — — | 766 — [ 0,766 * 0,000
ba15 | 818) 900 — | 8(8| 80os| — | — | .a60|.7991 .799] 0.828 + 0,038
4:30 | 833 .878 | con| .782) .7¢9| .54 .819]| .822| 772 .787] 0.822 + 0,057
b:hs | 8541 go5| .842) @11 ) 79/ ) 952 | .847] .822] .802] .gj0] 0.844 = 0,050
5:00 ) 790} 8571.787) .783| .764| .955] .770| .8(¢9| .735| .784{ 0.804 £ 0,062
5:15 | 845 | 8es|.828] 790 789 9¢7| .883] .857] — | .gog) 0.848 £ 0,055
5:30 | 798| 854 .778] ¢4 | 774 .952 .847) . 805 T;os .78(1 0.806 £ 0,066
5:45 | g33| 855| .921] 84| .820] .95/ .857] .a37] 786 | 785] 0.836 + 0.047
6:00 § 9791 .840| g0z | .792| .774| .951] 80s| .87} .794] — | 0.817 £ 0,054
6:15 | a/s| 8951 .810].820] 7871 . 754| .04¢] .828] .839) 789 | 0.838  0.051
6:30 | 839 .854] .799].800] .765] f.00 | @to] .79¢| .74¢] 803 0.821 + 0,070
6:45 | o/ ] 29/1 .82 860l 763} 1,01 | 950] .02 ,',9‘04» @0k | 0.853 + 0,069
7:00 | 2/7| 861 ] 805 805 770 975 | .829] .39 793 | 790 0.828 + 0,058
7:15 | .827] 848] — | . 844 .773]| 976 | .e22| .888] .802 ’.815' 0.844 * 0,059
7:30 | ey | 8¢t | — |.779| 7551 .960] 799] .e22] .79¢| . 820 0.830 = 0.066
7:45 ) — | .gsel — |.849) .7¢s] tot | .7e7] 895 28] -800] 0846 ¢ 0,080
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