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AMPLITUDE FREQUENCY DIFFERENCES IN A SUPINE RESTING
SINGLE-LEAD ELECTROCARDIOGRAM OF NORMAL
VERSUS CORONARY HEART DISEASED MALES

I. Introduction

The Federal Aviation Administration (FAA)
is responsible for the pericdic examination of
approximately 750,000 airmen and for the medi-
cal disqualification of those manifesting any of
several specified disorders which are incompatible
with aviation safety. In addition, FAA Order
9430.2A initiated in 1965 a specific health pro-
gram designed to provide health maintenance
and preventive medicine on behalf of the Air
Traffic Controller Specialist (ATCS) population.
One of the serious medical foci for these two
responsibilities continues to be coronary heart
disease (CHD).*? Details concerning the high
prevalence of diagnosed and silent CHD, the
relationship of sudden CHD incapacitation to
critical aviation activities, the relevance of early
CHD detection to aviation safety and the de-
sirability of preventive maintenance of optimum
cardiovascular health in all major segments of
the airman population have been presented in
two previous reports.®

Medically defined, the main diagnostic criteria
of CHD include: (1) angina pectoris and/or;

2) myocardial infarction and/or; (3) a positive
y

angiocardiogram of >50% luminal atheroscle-
rotic obstruction of one or more major coronary
arteries.’¢ A resting, standard 12-lead clinical
electrocardiogram (ECG) alone is not always
successful in detecting CHD. In many instances,
it may be normal in persons with documented
medical histories of angina pectoris,*?° positive
angiocardiography®”? 112" and previous myo-
cardial infarction.®* 22253+  Further, it may be
normal closely antecedent to confirmed myocar-
dial infarction and/or CHD death.***°* In gen-
eral, exercise ECG tests excel the resting ECG
for detection of CHD. However, even in the
best contemporary exercise ECG tests, a false
positive/false negative total error of at least 10%
is not unusual.® 7 13-22 2527 4043 Pecause an airman

with undetected occult/covert CHD would be no
less vulnerable to sudden CHD incapacitation/
death than his vulnerable overt counterpart,?*-3°
and because this type of sudden incapacitation/
death is most susceptible to avoidance if detected
and treated prior to the assault of a major car-
diac crisis* any advance in the technology of
early detection of CHD should be highly desir-
able. Therefore, research was initiated to probe
the possibility of using amplitude/frequency
(A/F) analysis of high fidelity ECG recordings
as a basis for improved screening discernment
of the normal versus CHD states.

The rationale for this approach, the results of
our early probing experiments and the previously
published studies of other investigators in this
general area have been presented and discussed
in a previous report.*> Qur research in the area
of A/F analysis of the ECG signal was encour-
aged by the fact that the serious limitations in
equipment and techniques which contemporarily
handicapped the earlier efforts in this area*t-°
no longer exist.®*-%

II. Methods

A. Selection of Normal Subjects. Thirty
normal males, free of CHD, were selected for
this study. Normality was defined mainly on
the basis of “coronary profile” parameters estab-
lished in the Framingham Heart Study (FHS).*
The normality parameters and their respective
quantitative/qualitative criteria are shown in
Table 1. Rejection of any candidate for the
normal group was considered mandatory if based
on any of the first 12 parameters of Table 1.
Rejection on the basis of parameters 13-31 was
subject to medical review by CAMI staff physi-
cians. ATOC trainees and employees of the FAA
Aeronautical Center, Oklahoma City, comprised
the two sources of volunteer candidates for the




TaBLE 1.

SELECTION CRITERIA FOR CARDIOVASCULAR NORMALITY

PARAMETER CRITERION REMARKS
1) Age 20-30 years inclusive Age on day of study entry,
2) Smoking (tobacco) Never smoked Teen-age smoking (2 1 month} discounted.

3)

4)

5)
6)

7)

8

9

Framingham Relative
Welght Index (FRWI)

Blood Pressure

Heart Rate
Vital Capacity

Standard l12-Lead
Clinical ECG

Physical Exam

CHD Family History

10) Cholesterol

11) Glucose

12) Uric Acid
13) Total Calcium

14) Sodium

15) Phosphorus

16) Potassium

17) Chlorides

18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)

Alk. Phosphatase
Total Bilirubin
Total Protein
Albumin
Globulin

A/G Ratlo

SGOT

LDH

Creatinine

BUN

Hemoglobin
Hematocrit

RBC

WBC

Never exceeded 110,0%

=140/88 mm Hg (52)

<100 beats/minute (52)
2 95.0% of a%e/height
standards (5%4)

Within normal limits (55)

Standard medical criteria

No CHD present in self, and
siblings and parents under
50 years of age.

£240 mg % (63)

75-120 mg %

2.6=7.2 mg %
8.8-11.0 mg %

135-150 mEq/L
2.1-4.7 mg %
3.0=5.0 mEq/L
94-100 mEq/L
0.6-2.5 BLU
0.1-1.2 mg %
5.9-8.0 gm %
3.3-5.2 gm ¥
1.5-3.8 gm %
1.1=-2.5

11=-52 SFU
280-770 BBU
0.3-1.8 mg %
7.0-25.0 mg %
12,5-17.2 gm %
37.0-51.0 %
4.3-5.9 x 10%/mn3
4.7-9.7 x 103/mm3

An FRWI of 100.0% indicates that the

weight of the individual is equal to

the median weight of the FHS males of
his same height at the 1950 inception
of the FHS (51). An FRWI of & 120.0%

indicates frank obesity (S1).

Determined using standard medical
sphygmomanometry (53), after a minimum
of 15 minutes supine rest.

Determined.from a 60-second ECG recorded

after a minimum of 15 minutes supine rest.

Best of two trials in seated upright
position.

Data obtained in accordance with the
1967 AHA standards (£6). All records
were read double-blind by CAMI staff
physiclans.

Examinations conducted by CAMI staff
physicians.

Data obtained from non-medical interview.

Fasting blood sample

Fasting blood sample

Fasting blood sample

Fasting blood sample
Fagting blood sample
Fasting blood sample
Pasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Pasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample
Fasting blood sample

Fasting blood sample



normal group. Details of the total multi-session
screening process for the selection of the normal
subjects have been reported previously.*® Age,
height and weight for each normal male are
compiled in Table 2.

TaBLE 2. S.E.=Standard Error

VITAL STATISTICS
NORMAL MALES

SUBJECT AGE HEIGHT WEIGHT
NUMBER ( YEARS) ( INCHES ) ( POUNDS )
1 29 71.5 193.75
7 29 70.5 154,25
8 30 65.0 128,0
27 69.5 164,0
10 29 71.75 185.0
32 29 71.5 171.0
13 30 68.75 163.0
15 22 70.75 164.0
17 24 73.0 162.0
19 30 68.25 158.25
21 29 68.25 143.75
22 27 4.0 189.0
24 25 69.0 157.5
26 25 65.25 129.0
30 30 70.5 156.0
3y 28 69.25 161.0
36 26 72.5 175.0
7 22 74.0 190.0
3 25 73.0 150.0
46 27 70.25 155.5
47 26 68.5 159.0
48 28 68.5 175.0
51 26 70.0 128.5
52 29 66.0 138.0
53 26 68,75 12,0
54 24 70.75 168.5
56 23 69,75 173.0
57 26 70.25 150.0
60 26 74.5 172.0
62 29 68.75 161.0
Mean=26,87 Mean=70.08 Mean=160,57
S.E.= 0,44  S.E.= 0.44 S.E.= 3.19

B. Selection of CHD Subjects. Thirty male
CHD subjects were selected for this study. Em-
ployees of the FAA Aeronautical Center, Okla-
homa City, comprised the sole source of volunteer
candidates for the CHD group. The criteria for
selection were medically documented histories of
angina pectoris and/or myocardial infarction
and/or positive angiocardiography. All selec-
tions for this group were critically reviewed by
CAMI staff physicians. The selection criteria
for each of the selected CHD subjects are com-
piled in Table 3. In this group, firm medical
documentation existed for myocardial infarction
in 23, for angina pectoris in 15, and for positive
angiocardiography in 6 of these 30 CHD sub-
jects. Angiocardiography had not been run on
24 of this group. Age, height and weight for
each CHD male are compiled in Table 4.

C. Data Acquisition and Analysis. Table 5
presents the general data-acquisition procedures
for the overall experimental protocol of this
study. Both the normal and CHD groups were
scheduled through this total protocol. This

TABLE 3. MI=Myocardial Infarction. AP=Angina
Pectoris. PA=Positive ' Angiocardiogram of>509%
luminal atherosclerotic obstruction of one or more
major coronary arteries. X=Medically documented
history in the specified diagnostic category.

SELECTION CRITERIA

CHD_MALES
SUBJECT
AP PA
6 x
6 x x
65 x x
67 x X
68 x
69 x
70 b3 x
71 x X
73 x x
i :
X X
76 x
i x
X
go x x
1 x x
82 x
8 x
g x
5 x x
86 x
87 x x
88 x
90 x
91 x
g9 x
35 x
X X
g6 x x
97 x x
Sum=23 Sum=15 . Sum=6
TaBLE 4. S.E.=Standard Error.
VITAL STATISTICS
* CHD MALES
SUBJECT AGE HEIGHT WEIGHT
NUMBER (YEARS) { INCHES) ( POUNDS )
6 51 69.5 177.0
62 51 68,5 180.5
65 59 67.0 167.0
67 48 68.5 157.0
68 5 66,75 157.25
69 E 68,25 179.0
70 4 28'5 132,0
71 50 .25 159.0
73 49 68.0 163.0
;'5# gg ge.o 166.0
5.25 173.5
76 51 66.5 133.5
77 39 68.75 177.0
9 61 70.5 250.0
0 60 69.5 192.0
81 53 68,25 68.0
82 39 72.5 201.0
8 39 70.0 171.75
8: 55 63.0 b7,
85 54 69.0 180.,0
86 40 68,75 217.0
8 58 65,5 162,0
8 51 72.5 209.0
90 51 67.5 171.0
91 61 70.5 160.0
9 43 69.75 201.75
9 55 68,25 147.0
95 51 66.5 176.0
96 63 68.25 196.0
97 50 67.0 173.5

Mean=51.30 Mean=68.13 Mean=174,83
S,E.= 1,23 S,E,= 0,39 S.E.= 4,49

present report deals only with evaluation of the
data obtained from a discrete unitary portion of
this total protocol focused directly on the screen-
ing discernment of the normal versus CHD




states. Evaluation of possible inter-correlations
of the remaining data with those presented here
have been planned as a subsequent effort. The
data evaluated in this report emanated from the
segments of one whole electrocardiac cycle per
subject obtained from one bipolar ECG lead
(CM;)® during the two-minute supine test re-
cording of data acquisition procedure 2C (Table
5). The recording of the 2C portion of the data
protocol was preceded by at least 15 minutes of
supine rest. Vigorous skin preparation,” low-
resistance ECG paste®® and silver/silver chloride
electrodes®® were utilized exclusively for all bi-
polar lead recording.

Two sets of equipment were required to carry
out this study. The set used for analog ECG
data acquisition was located at the CAMI in
Oklahoma City. The set used for A/F analysis
was located at the NASA-White Sands Test
Facility (WSTF) in Las Cruces, Net%v Mexico.
At task onset, the specific equipment and man-
power for the A/F analysis portion of this study
were not available in-house at the FAA Aero-
nautical Center. End-to-end calibration of both

sets of equipment was a mandatory prerequisite
to data acquisition and analysis. Detailed de-
seriptions of all specific equipment and proce-
dures for calibration, data acquisition and data
analysis have been reported previously.”®

The analog ECG recordings of the bipolar
lead were obtained using a wide-band high fidel-
ity electromagnetic tape recording system.” At
the constant recording/playback tape speed of
15 inches per second used in this study, this
system has a verified total flat frequency range
of DC to 5000 cycles per second (Hz). Calibra-
tion of this system included a range of =5 milli-
volts DC and a frequency range of DC to 2000
Hz. The common-mode rejection ratio for 60 Hz
noise was 120 decibels (dB). Instrumentation
grade electromagnetic tape was used exclusively
for the analog ECG data acquisition. All elec-
tromagnetic tape recordings were time and voice
coded in parallel with a written time and event
log for the purpose of facilitating subsequent
identification and isolation of any specific portion
to be analyzed.

TaBLE 5.

DATA ACQUISITION PROTOCOL

CONDITION PROCEDURE

REMARKS

1) Supine Rest

Standard 12-lead Clinical ECG

All ECG signals were recorded
using a wide-band high fidelity
electromagnetic tape recording
system (57).

2) Supine Rest-

a) Respiratory inspiration

CM5 and O held for 10 seconds,
bipolar leads

recorded b) Respiratory end-expiration
simultaneously. held for 10 seconds.

3) Seated Upright

¢) Sequentially: two minutes of

a)

b)

quiet horizontal rest; two
minutes of 45%, feet-down
tilt; two minutes of
horizontal recovery.

Blood pressure measurement
after 15 minutes of rest.

Continuous simultaneous
recording of CMz and O leads
and oxygen uptaée during:
five minutes of qulet rest;
three minutes of 50 RPM,
25=watt bicycle ergometry;
six minutes of 50 RPM,
50=watt bicycle ergometry
(blood pressure measurement
at the fourth minute); and
eight minutes of resting
recovery,

ECG recording system as cited
above,

Standard medical method of
sphygmomanometry (53).

ECG recording system as cited above.

Ooxygen ugtake measured by a Webb
Meter (58).

Oxygen uptake at the 50-watt
ergometry load approximates that
of the Master two-step test (59).
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Tapre 14, N=Normal Group. H=Harmonic. @Max.=Maximum Amplitude Value. Min.=Minimum Amplitude
Value. f=Fundamental of 10 Hz for harmonic #1. % —Per Cent Amplitude Values.

(N)
SR-CM5-PQ (%)

H Max. Min. H Max. Min. H Max. Min. H Max. Min.

F}r 1 |26.411]5.961 Jf s1] .399] .150 [J101] 1.181 .o79“ﬂ151 .308] .109
2| 9.076]2.329 || 52{ 1.681 | .008 [lio2| .292].079 |lis2| .295} .079

3| 5.,549 11,008 |l 531 .866] .109 [|r03} .,728] .098 }{153] .317]| .089

4| 5,936 ] 1,084 }] 54| 5,010 .147 |[j104| .306| .004 [lis4| .295] .081

2 4,767 11.295 || 551 1.753 | .147 }}105| .292| .078 |J155] .304] 071

7

8

4,564 | ,705 || 561 4.117| 147 |[f106 | .399| .098 |[[156] .563] .072
4,234+ ,393 | 57| .815| .160 |[{107| .660 | .065 |57} .292} .089
8.725] .684 ]| 58| .776| .160 |[[{108| .292| .104 ||158] .283] .085
9 4,992 «350 || 59 2.071 | .159 109 .294 | ,064 {1159

10| 4,749 | 139 || 60| 2.437 | .122 {j110} .298]| .079 |lr60| .292] .085
11 [14,196| .348 || 61|~ .898| .137 {111} .283] .059 |[161] .283] .089
12 11,288 | 278 || 62] .716] .143 {{112] .462] .08 162 .322 .085
1 2,006 | .2331} 63| .8921] .139 |[|]113]| .283] .09 163| .29

1 1,931 | .260 (] 64| .30l .,104 [|]11%]| .901 | .004 |l 64} .308] .104
15 | 1.600| .149 1] 65| .347| .099 |[j115]| .315] .094 |l165]| .283} .103
16 | 1,422 .267 || 66| .660| .128 |j116| .270]| .084 |}{166| .326] .099
17 | 1.218} .74 |1 67| .325] .094 |la17| .304] .079 [J267| .2095} .100
18 | 1,398 .196 || 68| .362] .128 }|118] .261] .113 |[[2€é8| .298| .099
19 | 1.263| .245 |} 69| .315]| .119 |[119] .273] .089 |[169| .305{ .072
20 | 1.217| .220 |} 70] .316| .00% {l120| .292| .104 |l170| .308| .0B4
21 | 1.082| .208 || 71| .563) .124 lla2za] .267] .111 |[Ja72| .292| .OT4
22 | 1.080| .191 ]| 721 1.033] .104 {l122| .720| .074 |{172]| .292] .095
23 | 1.096 | .190 I 73] 1.737 | .109 [[123| .833).091 }173] .283| .088
o4 | 8,206 .260 || 74| .eu6] .126 ||124] .2081] .065 {{174| .298| .10
25 | 1.974 | .74 {{ 75] 1.912] .135 ||aes]| .280] .091 ||175| .286| .08
26 {11.1 243 1] 76| 1.983| 143 [l126] .308| .059 ||176] .394] .099
27 | 1,963} .185 (| 77| 1.050]| .129 |li27} .280] .089 {|177| .28B3| .008
28 | 4,757 .138 [} 78] 1.331| .134 |J128 .286 | .095 1178] .292| .098
29 [ 1,774 | .216 || 79] .372| .12 |Ji2o]| .305| .069 ||r79| .270] 099
30 | 1.318] .175 || 80| .494] .122 |{130] .283] .076 ||i80) .292| .099
31| 2.39| .208 | 81| .323].118 {131 | .406} .085 ||181] .298} .103
321 7.731 ]| .24 || 82| . gg 113 |]i32] .295] .08s |[[182] .350] .089

3 5.477 1 .174 |1 83] 1.7 J14 13 .283 | ,094 ||183] .292| .085
3 6.,765] .202 || 84] ,939] .12 13 .292 | .079 [1184] .273] .109
35 | 2.600| .142 || 85] .359 .098 [|135] .601] .088 [|185]| .304| .094
36 | 5.893| .185]|| 86] .280] .085 [[136] .308| .105 |[186] .304| .089
37| 1,003 .168 || 871 .622] .094 ||137| .295] .078 ||187] .320] .081
38 .870] .214 || 88f .375| .078 |[238]| .295| .109 |{188] .295] .089
39 1,264 ,157 || 89| .270] 100 [|139| .314]| .060 {|189} .295] .083
0| 3.976 | .19 go| .316| .098 |{|i40] .283| .098 [l190] .327| .099

4 5491 .16 91| .314).098 |jas1]| .295] .095 {|191] .308] .099
42 5281 .153 1| 92| .295| .065 |[lrs2]| .286] .100 {J192| .298] .103
4 4,764 | .163 || 93| .873| .084 |fru3| .333| .098 {l193] .298] .089
4 1,058 | .173 |l 94| .836] .074 ||14 .283] .098 |]194] .295} .084
45 4861 .118 || 95| .895| .104 ||aus| .278] .084 |j195] .323) .076
46 L4l 143 |] 96| .472] .098 |ji46] .427| .089 ||196f .3 .084
47 | 2.22 149 11 971 .750] .099 |lau7]. .329| .014 |l197] .310]| .O79
48 521 | .104 || 98] .809] .126 [|iu8| .311] .098 |l198] .335] .098
49 5741 175 || 991 .283) .078 |laug| .283] .085 |l1gg]l .280] .085
50 L4541 121 lhooj 1,140 .089 |[150| .292] .072 J]200] .280] .08
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TasLe 15. N=Normal Group. H=Harmonic. Max.=Maximum Amplitude Value. Min.=Minimum Amplitude
Value. f=Fundamental of 10 Hz for harmonic #1. % —Per Cent Amplitude Values.

(N)
SR-CMz-QRS (%)

H Max. Min. H Max Min. H Max. Min. H Max. Min.

£ 1 |48.559 25 680‘ﬂ’ Juls [.164 o] J441 ].151 [fis1] .419 ] .151
2 |14.7%20 808 || 52 .376 .088 [Jio2 .392 .152 {1521 4451 .115
3] 3.896 .390 53 .B12 |.133 [Jro3] .365 | .114 ||153] .385 | .183
4| 2.352 .166 |} 54 § 409 | .114 104 .385 ] .140 |[lis4} .362 | .140
5| 1.766 152 |1 55| 421 |.114 l105] .359 | .179 |{155] .445 | .150
6] 1,998 248 |} 561 .380 |.174 {j106]| .385 | .115 |[{156] .450 ] .165
71| 1.949 235 | 57| .431 }.138 [jro7| 422 |.130 [J157] .359 { .133
8| 1.748 .076 §| 58] .470 | .105 |[[108] .359 |.165 ]]158] .390 | .170
9| 1.405 144 |1 59 | J421 |,133 |109| 445 |,155 [|159] .390 | .157
10 .994 .199 || 60| .441 |.150 {j110] .392 |.133 [J160| .456 ] .127

11 .800 JA75 1 61 ] J449 | 166 (11| 431 |.157 |[161] .355 ] .166
| 12 | 1,227 133 || 62 .412 |.145 [12] 431 | .14 |l162] .387 | .180
13 .826 A72 || 63 L449 |.153 [[113] 412 | .191 |l163] .382} .183
14 L487 .070 || 64| .386 | .114 |j11d] ,398 |.176 |j164] .3801% .157
15 .719 165 1] 651 415 |.118 |l115] .359 | .140 |[{165] .b96 | .1k0
|| 16 :s08| 206 | 66]:419 |:180 [|116| .556 |.147 |[166| .343 | J147
17| .76 | .14 || 67| .08 172 Jlar7| .17 | 115 |la67] -390 ] .152
18 .564 133 || 68 .459 }.127 {|118] .421 | .130 []168] .355 ] .120
19 | 447 L1381 69| .420 |.140 l19f .390 [.172 |[169} .418].133
20 «553 .193 .166 |j120] .387 | .172 ||170] .459 1 .1
21 «581 066 | 711 .355|.130 |[[121] .456 | .151 [|171] 417 | .140
22 .570 JA66 F 72] .356°) 170 |l122]| 817 | .125 |l172] .419 ] .086
23 .379 152 11 731 .390 | .152 ||123] .420 | .157 |la73] 412 ] .152
24 L1412 165 || 741 .355 [.121 |li24] .438 | .172 ||a78)] .385 | .172
25 435 JA05 |1 75| 414 | 165 |lres| 432 |.145 |li7s] .360| .120
26 .456 .152 | 115 ||176] .387 ] .152
2 Lu14 LU0 N 77| 379 | L2164 [J127] .421 .132 177} +390 | .095
2 .u27 164 1 78] .381 | .088 {[128] .459 | .11 178| k18 1} .172
29 Ll 1381 791 .385 |.139 |lize| .350 | .095 |j179] .365 { .133
30 «389 172 | 80} .365 |.152 [|130} 449 ] .151 |[180f .441] .151
31 .396 46 |l 81 ] .382 .15 [[131)] o375 | .11 |[i81] .sa7 | s1d2
32 497 2118 |1 821 .356 | .165 ||132] .456 | .194 |]182] .421 | .090
3 .380 152 1 831 .344 | 076 ||133] .415].115 |[183] .412] .13
3 .379 170 || 84 ] .396 | .140 ||134] .387 | .138 |[|184] .442] .11
35 L7 14 11 851 .387 | .195 |135] .396 | .187 ||185] .355 | .144
36 470 .076 || 861 .361 | .133 ||136] .412 |.120 ||186] .B14 ] .118
37 .285 147 |F 871 .362 | .172 [[137] .3%92 | .127 ||187] .408 | .179
o .1 2
40 «362 .138 1 90| 442 | .114 J|1bko| .356 | .166 }]190] .380 ] .114
41 .19 22151 91 ) 449 | .130 (Jasaf 412 ]|.175 |{191] H12] .152
42 .385 105 |l 92 .382 | .144 {Jis2] .302 | .247 ||192] .386 | 144
" .362 <133 |} 93| .420 | .076 |{143] .353 | .140 ||2193] .380}] .076
4 .ggg .127 i 6

-~
o
L[]

B
n

3
(e
L]

W
o)
N
»

(%)
~3
(o)}
=
n
(=2}
.

P —4
[\
\'e

y «375 105 || 971 .418 | 174 [lis7] .379 | .151 (11971 .338 } .104
| 38| 1%k %2 086
.375 «165 |1 99| .385 {.086 |l149 456 114 11199} .343] .059
L1l .178 Jj100 | .456 | .152 [l1s0] .390 | .172 ]l200] .362] .145
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TaBre 16. N=Normal Group. H=Harmonic. Max.=Maximum Amplitude Value. Min.=Minimum Amplitude
Value. f=Fundamental of 10 Hz for harmonic #1. %=Per Cent Amplitude Values.

(N)
SR-CM5-ST7g (%)
Max. Min. H Max. Min. H Max. Min. H Max. Min.

27.376 5.12u 385 [ .103 J[101] .250] .o49 [f151] .316] .097
12.550 | 5.562 || 52| .356 | .087 [|102} .261] .087 {[{152} .331 .065

k2] 3.392 || 53] .385 | .002 ||103] .267 ] .078 [[153] .42 .080
10.801 | 2,748 |} 54| .951 | .117 |j104] .265] .O77 154| 427 .070
1.547 || 55| .298 | .081 |{|105] .271 | .076 ||155] .4T2 .083
3,878 | 1.61 56{ .361 | .070 [{106]| .349 ) .060 ||156] .331| .070
3.093 .99 57| .366 | .070 jj107| 4981 .092 [{157| .349 .060
2.607 | .536|| 58] .301 | .087 [|108| .487| .057 [[158] .490] .092
2.525| .3u81{| 591 .385 | .076 ||109}| .353| .076 |[159 .342]| 076
10| 2.017| .is1 || 60| .32 |.113 |j110| .312| .087 {[160] .353] .091
11| 1.993| .216 |1 61} .331 | .065 [[111] .254 ] .076 161] .513] .076
12| 5.866| .209 || 62| .568 | .129 |]112| .341| .086 08
1 5.608| .787 1| 63] .321].065 [|113] .261 .060 ||l163] .302] .076
1 a.420| .579 || 64| .345 | .060 |[11%] .510] .076 ||164} .383] .043
15| 1.652| .B65 || 65| .302 | .092 |{115] .372| .Ok9 165| .673] .057
16| 1.815| .us53|| 66| .338 | .070 ||116] .B2T| .076 {166 .342 .060
17| 1.316| .350 || 67| .234 | .103 ||117| .372| .001 (]167] . 3081 .076
18| 1.203| .259 || 68| .359 | .060 |[118] .282] .052 [|168} .584 .076
19| 1.171{ .138]| 69} .333|.076 [|119] .255 .081 ||160 .3 69
20} 1.461] .13 70 .23 .065 tli2o0| .320} .054 {l170| .483] .085
21| 3.781| .31 71| 534 | .076 |l121] .Bs0| .069 |{171| .461| .070
22| 1.305| .372 || 72| .338 1 .039 [|122] .294] .081 []172 .261| .060
23 856 .o81|| 73| .278 | .076 [{123| .770} .065 |1173| .301| .091
24 769 | .o60 || 74| .327 | .087 [|124] .394] .087 174] .454| .076
25 8371 .125 || 75| .269 | 076 l125] .309 1} .052 1175 .297] .068
26 “772| .065 ]| 76| .327 | .081 ||126] .290| .0OT76 176} .391| .076
27 829 | .103 || 77| .334 | .043 ||127| .435} .091 ({177} .327] . 052
28 c7o5 | .149 || 78| .289 | .097 |[|128] .316] .060 178] .357| .076

30 "691| .200]| 80| .398 | .078 [{130] .349] .054 [[180 L5kl 092
31 706 .119|| 81} .341 | .087 |fj131} .294]| .070 181| .346| .076
32 .633] .113|] 821 .3 076 {l132] .271] .08

3 .608 | .17 83| .28 | .087 ||133]| .275]| .081 |{183] .342] .070
3 5491 .1 gh| J275 | .060 ||134]| .27B| .080 ||184]| .265] .087
35 560 .146|] 851 .282 | .087 []135 .361| .060 }|185] .383]| .065
36 .851 108 ]| 86] .305 | .0o54 |l136] .323| .081 1861 .u427| .077
137| .989 | .060 [{187| .331| .049
38 ‘868 | .174 || 88| .480 | .065 |}138] .267 .ggs 188} .327] .057

‘8uy| 103 )| 90| .282 | .o70 |{140| .409 ] .065 ||190f .353 .076
41 '488| .002 ] 911 .282 | .ou9 [|141] .576] .081 |[191} .331 .076
42 73] .076 || 92| .287 | .092 {}142] .335 .060 [lig2] .282) .065
43 48k | .o16 || 93] .323].065 ||143] .38
4 u21| .or6 || 94| .255 | .070 [j144] .261] .070 194} .268] .072
45 a6 L0811l 951 .282 | .091 |l145] .352 .076 |1195) .276] .057
46 .858| .139 ]| 96| .293 | .065 [J146] .282 .078 |1196] .324} .065
47 445 130 || o7 .346 | .070 [|247} .282] .065 [1197 .265| .074
48 cug7| .087 | 98] .265 | .065 ||148] .320] .078 198} .282] .059
. 81.0o54 [liug] .B27 .060 ||199] .649] .059
50 .353| .108 ljioo] .261 ] .087 H1150] .
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TasLE 17. N=Normal Group.
Value. f=Fundamental of 10 Hz for harmonic #1.

H=Harmonic,

(N)
SR-CMs-STyy

Max.=Maximum Amplitude Value.
% =Per Cent Amplitude Values.

(%)

Min.=Minimum Amplitude

Max. Min. H Max. Min. H Max. Min. H Max. Min.
£1139.132 111,48 | 51| 4,153 .02 [l101] .360[.075 [[151] .322 .092°
2117.265| 5.786 (| 521 .534] .110 |l102]| .340{.096 ||152 .392].062 .
3 8.464 1 1.490 || 53] 2.005| .140 |[f103]1.093|.098 {|153 .534 | ,082
5.189 507 (I 541 1,207 | ,o04 [{104} .346|.106 [[154] .288 | .085
S| 3.343 <290 || 551 2.742( .48 |l105] .513].086 |l155| .305 | .087
6| 3.130 405 (1 56 2,678 .110 [l106| .288 | .061 ||156] .288 | .079
71 2.979 .553 || 57( 4.630( .118 |[j107| .270|.075 [{157] .346 | .07%
8 2.719 576 || 58] 1.193} .0u2 108 .32 .096 158} .299 | .069
9| 2.508 .369 561 1.802| ,075 {l1os| .323|.096 ||15¢| .3846 | .083
101 2,222 L4381 60 3,780} .110 f{110| .305|.087 ||2160| .305 | .095
111 2.073 432 lFod | 7221 ,11¢ |11l | .322 | .082 ||161| .5ub | .076
12| 2,011 43811 621 2,516 .129 |12} .323|.083 ||ie2]| .305 | .076
13| 1,663 «329 {631 .951} .100 [f113| .322|.,094 [|l163| .340 | .072
| 1,527 .322 1] o4} 3231 118 [[114]| .305|.0y2 [|164] .323 1 .074
15| 1.428 (105 11 651 2881 ,072 |[[115]| .305].061 {l165| .261 | .082
16 | 1,241 262 [l oot 2871 .110 [|115| .356|.057 |[166] .415 | .075
17| 5.346 200 [} o7 .288| ,101 |{117| .2B8|.082 ||167] .415|.090
181 4,776 <171 11 681 .3uc ,112 jl118] .305|.082 f[|168] .323 | .082
19 { 8.705 JA84 1 oo | L340 Lous fl11g | .452 ]| ,085 |[|lieo| .3u1 .085
20 | 2.415 <200 1t 701 .279 .1l N120| .341 |.085 ll170]| .295 | .077
21 | 1.932 096 11 71 .322( ,100 }|1°1]| .3ue|.o96 |{171] .580 | .062
22 .855 105 || 721 .2681 .080 |l1r2| .°88 | .0¢6 (|172] .3u46 | .074
23 .871 £131 11 731 .313| .00 [|123] .340].071 |[{173]| .305 | .062
24 75 158 || 74 .305| .oul 124 J42o | ,100 [[174] .346 | .074
25 .751 18u )1 751 .304| .oum |{125 | 1.054 | .083 175] .407 | .076
26 914 187 |} 76 .346] L0950 120 .340 | .086 |[|176] .305] .075
27 .631 <197 11 77| .340] .087 {l127] .346|.076 ||177] .356 | .087
28 .628 158 | 78| .323( .092 {128 .380|.05¢ ||178] .323 | .082
29 .557 110 ] 7¢| .3221 .086 ||i29| .773].070 |17} .538 ] .064
30 .T43 .129 )] 80| .34%0| .082 [|130} .902|.057 |{180] .305 | .093
31 .501 J187 11 31 .350] .106 |f121} .313].082 ||181]| .305 | .062
32 .600 .119 1 821 ,305| .083 ]{i32} 1.167 | .082 [l182] .346 ] .075
33 .600 086 |l 83| .32¢| .07c ||133] .778 | .074 |[[183] .323 | .083
34 429 .085 || 8a LT720| LORZ ||134 .378 | .071 ||184] .299 | .082
35 426 L1311 €51 1.43¢| (102 11135) 481 | .06 }|185] .356 | 074
36 425 2131 ] 8ol .432] 074 [1136] .385|.092 ||186] .308 | .096
37 420 .101 || 87 271 .086 lf137| .35¢ [ .0B6 |[[187] .&15].072
38 Lu57 .120 |} 88] .560| .083 {|138] .29¢ |.076 ||188] .305 | .082
39 Ju22 .101 85 L7035 00c {]13¢ .288 1.071 ||189] .323] .082
40 .438 .129 50| .374| .087 ||140| .34c].082 ||is0] .36¢ | .075
41 .385 119 H o1l .510| .114 Qli41]| .3401}.075 ||191] .288 ] .086
42 L2k 085 11 92 1.251] .089 |f1an2| .322 | ,077 Il152| .305 | .074
43 400 092 |1 93] 1.389] .059 [|143] .356 | .086 [|193] .346 | .076
44 .372 079 |l o4 1.4501 072 144 .346 | .060 194] .288 | ,086
45 57 123 || 951 1.812| .oy4 [liss| ,459 | .082 [|195] .288 | .079
46 <372 .101 | 96] .623] .077 [|is6] .302 | .082 |l196] .415] .086
47 .392 110 |1 57] .008] .0c8 Hiuzl 598 | .085 J1197] .3091 ] .086
48 «392 .114 |1 98| o1 ] (076 ||148] .285|.108 |{198| .392 | .083
49 «373 102 || 99| 665 .o47 [liag| .386 ] .079 |l1g9] .323 ] .067
50 .781 .118 jj100] 1.299] .072 ]J150] .288 ] .075 |l200] .253 ] .000
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TasrLe 20. CHD=Coronary Heart Disease Group.

H=Harmonic.

Minimum Amplitude Value. f=Fundamental of 10 Hz for harmonic #1.

(CHD)
SR-CMs-ST7g

Max.=Maximum Amplitude Value.

Min.=

% =Per Cent Amplitude Values.

(%)

H Max. Min. H Max. Min. H Max. Min. H Max. Min.
r 1129.298 [ 1,448 s1| .441].185 [f101} .400| .096 [j151] .397| .075
2111.922| 2.266]| 52| .4s1].126 ||102] .461 ] .100 |{152] .405 | .092
3| 8.059 ]| 1.28 |1 53} .530}.177 |l103] .397 | .126 |[|153} .442] .0T1
B] 9,657 | .614]] 54| .obs5|.143 |jl10k] .426] .095 {|154] .442] .099
5| 4.8431 .377]] 55| .623|.158 |[[105 .296 .134 Jl1ss .421 .ng
6 ?Hs)gg 27711 56| .452 | .163 [[106] .B33| .107 ||156] .u4b41 | .04
7 . - aobff 571 L4748 | .119 |[[1o7] L4141 .130 J{157| 433} .111
8| 2.767| .s42|| 58] .u82 }.195 |[[108]| .423| .200 |{158]| .37%| .100
gt 2.100| .328}} 59| .431|.170 [l109] .509 | .092 [1159] .434] .095
10] 2.002] .330|| 60f .419 |.101 |[[110] .452] .095 {|160| .404 | .100
11} 1.821| .252|| 61f .487 |.190 |[111] .569 | .100 |{161] .469 | .106
12| s.490] .312]| 62 .750 | .151 [[112| .Bog | .111 {1162 .423{ .0B8
13| 2.856{ .hsi|| 63} .423 .14 |[[113] .390( .088 ||163]| .459 ] .090
15| 1.831 .370|| 64| .s17 | .126 |[13B] .377 | .099 ||164] .421 | .071
15] 1,346 276 1| 65| .701 | .163 |{115] .457 | .083 ||165] .397 | .050
16| 1.k20| .256|| 66| .629 |.168 |l116] .521{ .117 |[[166} .405| .095
171 r.107] .191|| o7] .415|.126 {fr17| .%33| .075 ||167]| .418| .088
18| 1.325| .210f| 68] .754 {.179 {118 .421 | .074 ||168| .451 | .106
19) 1.052| .267]| 69}2.780 |.177 |j119] .397 .117 [[169] .418 | .088
20] 1.751] .330]|| 70| .740 | .143 |{120] .418 | .088 ||170| .423} .075
21| 3.553{ .277|| 71} . .150 |{121| .434] .100 ||171] .496 | .059
22 ] 1,020 .266|| 72| .421 |.146 |(|122} .459 | .083 ||1i72| .434] .111
23 8231 .284|| 73] .s528 | .137 |{|123| .4b1| .009 ||173]| .419 ] .113
24 .885 | .264|| 74 .488 |.101 ||124| .433| .101 ||174} .393] .100
251 1.828 1 .234]| 75 .537 113 ||12s] .423 ) .092 |([175] ™ 33 .09%
26| 1.273 .204)| 76] .487 | .154 ||126] .41 .088 |l176] .483| .08
o7 | 1.8821 .265!| 771 .487 | .163 |[{127] .418 | .081 ||177] .434] .105
28 .720| .219|| 78f .469 |.119 |j128| .u461| .113 ||178] .433| .07T1
26| 3.166| .199|| 79| .446 | .150 |[{129] .451} .130 [[179| .442] .105
30 .635| .201|{ 80| .455 | .148 |{130] .433] .119 ||180( .414 | .131
31 .736 | .101|{ 81] .397 {.143 ||131] .414 | .113 [{181| .434 | .075
32 .807 1 .199 || 82| .B71 }.113 {|132] .459 | .080 |{182] .404] .113
33 611 .202|| 83| .500 j.122 {{133] .452 | .075 ||183] .414| .071
3% .680| .191|) 84| .ksg {.133 [{134| .403| .111 |[184| .442].075
35 776 .191]] 85| .556 | .137 |l135| .442 | .111 [|185] .423] .095
36 .606 1 .177|l 86| .%23 |.113 |[136] .442] .100 [l186] .478 | .113
37| 2.095} .167|} 87| .480 |.127 |la137| .423 | .005 |(|187| .433| .088
38 .883 ) .1s51|| 88| .42b |.142 |[[238] .468 ] .101 ({188]| .405| .083
39 Jall 200|| 89| .403 1.050 |[[139] .419 | .114 [{189]| .503 | .O75
0 .675 .151 |1 90| .443|.107 |j140| .41l | .06 190{ .442| 127
41 L4501 .210|| 91f .393 |.108 |[lis1) .4331] .1 101| .442| .099
4o 572 | .209|| 92} .466 |.134 |Jis2] .455] .071 ||192] 431 .105
43 .h98 | .184}} 93 .297 .099 |j143| .a96 | .100 {{193] .433| .095
4i .539 | .185|| 9&| .I35 j.142 ||14b| .414) .0o75 |l294} .408 | .075
451 1,137} .177]|] 95| .4 131 lss| .418 ) .059 |j195| .423] .133
46 8571 .2361| 96} .434 |.095 [la46| .u06 ]| .106 ||196] .383} .075
47 621 | .151 (| o7} .459 |.120 }lia7| b4 | .o75 |l197| .465 | .099
48 .533| .1561}} 98] .405 | .114 ||148] .424 | .095 [1198] .451 ] .107
49 .586 1 .150]| 99| .565 | .143 ||liug| .459 | .100 ||199| .408 | .083
50 423 | .161}|100] .535|.126 |lis0] .414] .107 |]200] .414 ] .075
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TaBrE 21. CHD=Coronary Heart Disease Group.
Minimum Amplitude Value.

H=Harmonic.

(CHD)

SR-CMs-STyy

(%)

Max.=Maximum Amplitude Value.
f=Fundamental of 10 Hz for harmonic #1. 9% =Per Cent Amplitude Values.

Max. Min. H Max. Min. H Max. Min. H Max. Min.
£1135.157|8.816]] 511 .853}.126 [fio0| .s27] .105 [J1s1] .330] .092
2 |13.605] 3.128 || 52| .s00] .136 |{102 .321 .115 [l152 .329 .082
2 7.051 1 1.010}] 5 517 .113 183 L4k ] L1056 ||as .367 .égg
. L4274l 5 9871 .1 1 377 .gg6 15 .3671 .
5 «5T7 .539 551 3.329 | .181 [J105] .381] .082 ||li55] .341] .002
6| 4.500| .587|| 56] ".620| .143 |]106] .380( .113 ||156] .358| .oBo
g 3.7zz .583 |1 57 1.002 | .278 {l1o7| .386| .084 ||157| .352] .o084
2.3 1] .207|1 s U420 '138 108 .4421 ,102 [|158] .352] .109
9] 2.87 L4821 591 .maal a2 109§ .657] .108 |f159] .345] .113
10| 2.6 .377 1] 60| 2.430| .229 {[110| .605| .115 ||160]| .348] .08%
11 | 2,274 .267| 61] 1.215] .113 [[a11] ,u84] ,117 [[161] .380) 100
121 2,099 | .317}] 62 .500]|.151 [[112]| .u442] .08 (|162] .337 L113
131 2.051 | .2551| 63| .617|.143 [[113| .337] .075 {l163] .337 .095
141 1,883 .222|| o4} .632).136 (|114| .560| .122 ||16h «755] .096
151 1. .1go 65| .711].157 [las| .376| .131 ||165| .822{ .095
16 | 1.61 282 1) 66] .671|.113 [l116| .358| .113 |[166] 1.577| .095
17 | 2.357 1 .49 || 67 .626) .121 [|1a7| .521) .126 [|167| .&72 .095
18 3.32 159 11 68| .337] .126 {{118] .7221 .110 (l168 «330] .085
19| 1. «209 || 69| U661 .095 [l119] .391( .119 ||169| .372 .063
20 | 4.488 1 .227|f 70| .400 [ .142 |l120| .Bh2| .092 [{170 .328 | .084
21 1 1.406 | .168(] 71 .su|.126 fli2a| .337] .068 |[172 .358 | .084
22 | 1.394 | .132]} 72] .4001] .138 ||122 ‘.360 .126 {l172] .3151{ .102
2 1,072 ) .16} 7 .3341.063 l123] .ho1] .103 {|]173] .337( .o88
2 1.032 | .126 | 741 .369{.113 ||12h| .s41| .120 |{17% .3451 ,099
25 9681 176} 75| .381|.091 |[i25] .360{ .08% 1751 .379( .100
26 878 | .113)f 76] .448] .105 [l126] .360| .090 [|176 .379 1 .078
271 1.001}| .11 771 4221 .148 |la12 .3621 .133 |l17 .323] .056
28 8901 . 781 .417| .084 [{12 .526| .102 {{17 .3604 ,089
29 812 .162 9| .365(.113 |[129] 3.032( .131 |J179| .360] .072
30 .836 .076 0| .405].106 ||130| .362| .105 |{180| .364] .095
3 .788 1 .169 || 811 .372].113 [|131]| .358 .103 {[181 .3761 .08Bo
32 .70 | 151 ([ 82| .372|.119 [132| .360] .073 |lis2| 356 .078
3 7221 .0843]| 83] .345].128 [|13 4301 .082 |l183]| .365]| .101
35 1.109 | .126¢f 85| .3 .126 11351 .403| .110 |j18s5| .323[ .084
36 <5711 19011 861 .5M41 1 .084 [1136| .360| .095 ||186] .365] 088
gg .638 1 .113|] 87] .3s8| .147 |[137] .382] .093 ||187 .376| .075
7391 .113}) 881 .585] .094 {1 .3581 ,092 ||188] .352| .093
39 .608 ] .167|] 89| .397].129 |1 L4141 ,080 11189 ]| .360] .082
40 .626 | .136]] 90} .360].135 [{140| .398] .080 190 .352| .076
hn .6 '086 911 .9231.107 |[as1] .352] .095 ||191] .358] .o79
42 . 084 1] 92 3.2 .126 [i42| .358] .117 ||192| .330 .092
4 7631 .175]] 9 LH451 .106 ||14 .358] .056 |19 .352] .08
4 4571 .126] o .u81 | . 1143 14 -3231 .100 {19 «315| 082
45 6311 .135]1 95| .3971{ .08 1451 .365] .100 {J195]| .352| .092
46 453 095 || 96 .365 | .084 1146 «352} .099 196 .352 | .084
y .516 | 11311 971 .330].128 ||lis7] .352| .073 ||197 L3451 113
I .555 | .091 || 98 .E 51.133 {14 .376] .095 §|198| .345]| .065
49 4761 471l 99l . Ba7}.132 {|lasg]| .315] [o082 199 | .315] ,068
50 -397 | .149 J]100] 1,012 ] .126 |l150] .G430| .o084 ||200 .376| .068
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normal subjects was a positive angiocardiogram
of >50% luminal atherosclerotic obstruction of
one or more major coronary arteries. All de-
grees of positive ST segment depression listed
in Table 22 include a minimum duration of 0.08
seconds. The IM values ranged from 0.07 to
0.81.

Table 23 presents the Se, Sp and IM ratings
for all possible combinations of the four ECG
segments with separation Criteria I and II as
utilized in our present study. In each cell of
this Table, the upper number represents the Se,
the middle number the Sp and the lower number
(in parentheses) the IM ratings respectively for
that particular cell. A total of 45 IM ratings
are compiled in Table 238. Of these ratings, the
ST;o/I combination provided the lowest value of
0.46. The average IM rating of the seventeen
clinical studies presented in Table 22 was 0.49.
The highest IM rating of the seventeen clinical
studies in Table 22 was 0.81. In Table 23, only
4 of the IM values are less than 0.81; 9 of them
have values from 0.83 to 0.97; and the remaining
32 have a common value of 1.00.

IV. Discussion

The IM ratings in Table 23 are based on A/F
data from a maximum of one whole electro-
cardiac cycle per person recorded from one ECG
lead at supine rest. Since these ratings compare
quite well with those of* contemporary exercise
ECG tests, as shown in Table 22, the former
appear to reflect a potential capability for im-
proved screening detection of CHD. However
promising; these initial results must be consid-
ered as tentative because of the retrospective
design of this study. The separation Criteria (I
and IT) utilized in this study were chosen arbi-
trarily and tested for their potential capabilities
of screening discernment of two difierent but
known population segments. As is the case for
results from any initial retrospective study, such
results are considered to be scientifically vali-
dated only if corroborated by a prospective
double-blind test. In the context of this study,
this would simply consist of applying our screen-
ing procedure to a suitable number of male test
subjects whos enormal or CHD status is unknown
to us. Our data-based selection of the normal or
CHD status of each subject would be compared
subsequently to that determined by a concensus
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board of cardiologists. For the purpose of cal-
culating the appropriate IM for this double-blind
validation procedure, the cardiological diagnosis
(normal or CHD) will be considered as the
definitive standard against which the correct-
incorrect selection by the A/F method will be
judged.

Because of the initial, retrospective nature of
the present study, it would appear quite un-
reasonable to expect that the IM rating obtained
from the double-blind procedure would closely
approximate the major trend of the 45 IM values
in Table 23. However, it is quite reasonable to
expect that, in order for the A/F method to be
considered as a useful improvement for screening
detection of CHD, its double-blind IM rating
should again compare favorably with those of
accepted clinical methods as exemplified in Table
99. Preliminary plans for a double-blind vali-
dation test have been formulated and are tenta-
tively projected for activation in the near future.

For an initial, retrospective type study, the
strong showing of the IM values in Table 23

exceeded conservative expectations by some de- .

gree. This initial strength of discernment based
on a supine rest, single-lead ECG recording was
surprising when considered in the light of a
coincidental observation. A resting, standard
12-lead clinical ECG was recorded on all normal
and CHD subjects as an integral part of the
overall screening procedure. Using accepted
medical standards as the basis of judgment,® the
12-lead clinical ECGs of 17 of the 30 CHD sub-
jects were interpreted by CAMI staff physicians
as falling “within normal limits.” This would
seem to provide evidence in addition to our pre-
liminary observations concerning the possibility
of masking and/or absence of useful A/F infor-
mation within the integral ECG signal.*#®

The initial degree of discernment shown in
Table 23 is additionally remarkable in view of
the frequency resolution of only 10 Hz used in
this study. Taking into account the approximate
shift in real-time frequencies which resulted
from the segment time-normalization process, a
maximum of about 40 harmonics for the STw
and a minimum of about 5 for the QRS segments
respectively represent the real-time frequency
band of about DC to 100 Hz. A previous study
has estimated that approximately 95% of the
real-time A/F power spectrum lies below 100
Hz.t The discernment reflected in Table 23 is




based therefore on a very small portion of the
total potential information available in real-time
A/F analyses using finer frequency resolution.
Evidence exists in the A/F data of this present
study as well as previous preliminary probes
for the possible presence of distinet normal and
CHD “frequency signatures” which may be vul-
nerable to on-line band pass techniques.

On contingency of successful validation of the
present results by a double-blind test, long range
parallel efforts have been tentatively planned for
pursuit of the “frequency signature” concept and

for the conversion of hardware facets of the
prototype A/F method to validated software
computer equivalents. Software analyses using
modern computer techniques would be more uni-
versally applicable and amenable to mass data
processing should the use of this method ever be
called upon for the screening detection of CHD
in the airman population. The useful degree, if
any, to which the A/F and/or on-line band pass
methods succeed should be reflected in a com-
mensurate enhancement of aviation safety and
cardiovascular health maintenance.
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