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PREFACE

I am pleased tc have published these papers which were presented
at the NASA Occupational Medicine and Envirommental Health Annual
Confzrence in Charleston, South Carolina, on October 12, 13, and 1k,

1971.

The inierchange of information, data, and techniques discussed at
the meeting does much to enbance the quality of medical care for
NASA personnel and assists in meintaining the high level program of

medicine which is a part of NASA's standard.

Appreciaticr is expressed mot ounly to each .articipant associated
wvith the National Aeromautics and Space Administrationm but alsc to

the visiting authorities from other organizations, all of wvhose

effor.s made the cc-nfereq successful.
Lo P ' f i / .
Yutd f j %ﬂﬂ %’0 -
fnuis B. Arnoldi, M.D.

Director, Division of Cccupational
ladicine and Environmental Health
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THE MANAGEMENT OF NASA EMPLOYEE HEALTH PROBLEMS

Status 1971

by

Louis B. Arnoldi, M.D.
Director, Dlivision of Occupational Medicine
and Eanvironmental Health
NASA Headquarters
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As we review the past year of employee health with NASA, a
population, now, of 3(,000 workers, located at ten major installa-
tions throughout the country, and a far greater number of smaller
stations and offices throughout the world, we find that the esti-
mated annual cost of major illness, injury, disability, and death
exceeds 4.7 million dollars, and that no estimate of resources lost
because of minor illness episodes, machinery or facilities damaged
because of human errors, or lowered productivity, perhaps due to
health problems, i:¢ possible.

Major illness episodes affect an estimated T percent of the
population per year, or 2,200 workers. Two hundred of thes:> are
permanently separated from NASA either through death or disability
retirement. While +e have no accurate measure of minor episodes.
over 66,000 illness and injury first treatments and 48,000 additional
or follow up treatments were administered by NASA medical facilities
in 1970.

The current annial level of expernditure for occupational
medicine and envirommentel heslth is 4.6 million dollars, a budget
which provides equipnent and supplies, and the salaries of 298 tech-
nical and administra'ive employees. These resources are distributed
primarily on the basis of availability, with little regard to, or

knowledge of, the prcblems which they are expected to solve.
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At NASA, a recent emphasis has been placed on the assessment
of employee health problems and the d2velopment of specific methods
and programs which would attempt their resolution. The essential
key, here, as in all fields of scientific endeavor, lies in infor-
mation. With information we can isclate and define our problem and
measure its significance. With information we can plan our attacl,
monitor our progress, and adjust our program to best accomplish our
objectives. And finally, with informstion, we can judge our success
or failure.

Tit th> past year there have been sume significant advances in
information techniques within our NASA health programs. Michoud
has Geveloped an automated biiling system for medical services,
based on an input format designed by the Kennedy Space Center
(Figures 1 and 2). This system now provides informaticn on the cost
of medical services by service user and will measure in dollars that
portion of resources spent on preventive techniques versus therapeutic
techniques. With only « slight modification, the same system can
provide important cost data by age, sex, and occupational groups, and
even by diseas= categories, and by so doing, can supply important
management guidance in medical resources allocations.

Marshall, applying a concept used by Langley and Lewis since 1959,
to their medical data file, has developed a report which can accumulate
and print instantaneously e ten year examination history on an employee,
in a matrix which far surpasses the capacity and efficiency of the

traditional medical file (Figures 3 to 6). With this swumary, and a
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CRT terminal, a physician can rapidly scan volumes of medical
records and select candidates for examination based on clinical
pricrities, rather than arbitrary age or grade limits,

A system funded by Headquarters combines inputs from four major
NASA installations, and permits us to measure health trends in dif-
ferent populations (Figures 7 to 10). With data supplied by the
Kennedy Space Center, we now have our first indication of health
problers zmong our contractor employees.

The first experimentation with a self-administered automated
history was conducted at Goddard this summer. In the next year,
with the cooperation of the Tennessee Valley Authority, they wiil
begin electrocardiograph screening by computer, and if it proves
successful, will develop their own in-house capability.

The Manned Spacecraft Center, using concepts originally
developed for the astronaut program, currently has computerized
validation of their laboratory activities, and in 1972 plans to
expand their data file to cover health records on all of their
employees.

Marshail's data hase goes back four years, to early 1948.
Wallops Statinn is programming one which will include 13 years of
annual records, back to the teginning ot NASA, and perheps even to
their original establishment under NACA.

In & recent assessment of NASA-wide mortality reccrds over ihe

pest five years, age adjusted death rates among both professional

he



and non-professional workers were found to be significantly higher at
the manned space flight centers than at the rescarch centers, sug-
gesting that differences in the occupational environment may exist,
and may have an adverse effect on employee health. In May of this
year, the Lewis Research Center screened over 3,000 of its total
poplation for obesity, hypertension, and blood chemistry abnormali-
ties. As these data are analyzed, it will be possible to compare them
with similar data from the Marshall file and perhaps they will provide
some clues to the differences in the evolution of chronic disease.

The systems and reports discussed here are only a few of an
enormous quentity of information now available to us. None have been
developed without the éhared ideas and combined imputs of all of the
individual NASA medical and environmental health teams. In the future,
with the advent of real-time information capabiiity, with terminals
and computer lines dedicated to medical use, with shared data bases,
it will be possible to isolate health problems throughout NASA and to
identify the elusive populatiors at risk. Wwith a single telephone call,
a researcher at one installation, testing for differences and preva-
lances in his population, will be able to obtain information on rates
at other NASA installations, and a medical officer or environmental
health engineer detecting an unusual condition or high incidence in an
isolated small population, by tapping the resourcec of the larger

combined file, can verify his finding.
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These zre some of the uses for which NASA medical information
systems are being created. As they expand and grow, it is hoped
that they will serve not only as an aide in our own problem solving,

but also as a demonstration for other organizations.
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210 FINANCIAL MANAGEMENY 2 2 8?2 «024)
220 WANPOMER UTILIZATION 3 2 3 ] 68 1176
230 MANAGEMENT SERVICES & SuPPLY 1 1) 2 2 1 ? 163 «04A9
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g °aITd

s0se - AGE - Ll POPULATION
ICD DIAGNOSTS CLASSIFICATION 17=24 295-29 30-34 35-39 40-44 45-49 50-54 55-59 60 ¢ TOTAL TVOVAL PERCENTAGE
840 NASA CORMUNICATIONS . ] 1 1 3 80 0878
DISEASES OF THE CIRCULATORY SYSTEM
200 ADNINSSTRATION & MANAGEMENT 3 2 1 1 7 76 <0921
210 FINANCIAL WANAGEMENT L 2 3 02 0368
220 WANPOWER ULELT2(T.ON ] l 68 <0147
230 HANAGEMENT SERVICES €& SUPPLY 2 4 4 3 i 16 163 0979
240 PROCUREMENT 1 ! 1 3 242 »0123
250 TECHNICAL INFORMATION 2 2 97 «0206
260 PROGRAM 3UPPORY 1 & L4 132 +0378
270 FACILITIES ENGINEERING 1 1 2 3% <0571
280 EXPERINENTAL FABRICATION 1 ] 2 ? 2 2 15 139 +1079
290 PLANT OPERATION & MAINTENANCE 3 [ 2 2 1 170 «0T04
300 SYSTEMS RELIABILITY \ 1 1" 0909
310 QUALITY ASSURANCE ! 2 ] 4 (1] «0580
320 VEST AND EVALUATION 1 ) 2 2le +0093
400 PROJECTS ] 1 9 o3l
410 0A0 1 ) 3 0303
430 ERTS ) 1 s «+ 0666
440 050 ! 1 26 <0410
450 NIMBUS | ) 29 + 0364
460 ATS 1 2 3 E] | V967
470 DELTA 1 [} 2 3¢ «0%08
500 TRACKING € DATA SYSTENS 1 t £ «029¢
510 PROJECT OPERATIONS 1 1 73 «013%0
520 ADVANCED DEVELOPNENY 2 2 ] S 113 0442
540 COMPUTATION 1 ) 2 83 0260
590 MISSION & TRAJECTORY ANALYSIS 2 i 2 i L] 144 «079%
560 INFORMATION PROCESSING ] } 2 1 R 6 153 «0392
$70 STADAN ENGINEER ING ) 1 9) «0107
610 LABORATCRY FOR SPACE SCLENCES 2 t 3 33% <0089
620 LAB FOR ATMOSPMERIC & 810 SCIENCES 1 i 140 «0067
640 LAB FOR THEORETICAL SCIENCES 2 3} 1} ? 1} 10 101 « 0990
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(T11) - AGE - seen POPULATION
1CD OIAGNQSIS CLASSIFICATION 17=24 25=29 30-34 38-39 40-6% 645-49 350-54 58-39 60 o TOVAL TOTAL PERCFNTAGE

MENTAL OISORDERS
025 TuA 2 1 1 ) L] 2384 +0020
028 BENOIX 3 3 169 +0017
088 FEC 1 3 L] 1358 » 0029
141 PAN AMERICAN [} 1 2 2351 « 0079

OTHER 1 1 1 3

DISEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS
001 NASA/KSC 1 1 273 +0003
029 TwA 2 6 ] 9 2 5 1 L] b1 1] 2386 «0led
028 BENDIX 2 4 1 1 3 1 | 3 11 1694 « 0086
029 B0EING [} 3 1 |} 1 T mon + 0005
030 WCOONNEL DOUGLAS 2 1 2 L] 788 «0063
033 GAURNAN 3 1} 1 5 713 «0070
034 18K 1 403 «0024
039 NORTH ANER [CAN 1 1 1 3 996 «0030
088 FEC |} 2 1 L) 1 2 1 12 1 955 0088
119 LING=-TENCO-VOUGHT (STC) 2 2 306 «0089
161 PAN AMERTCAN 2 ) 3 251 «01139

OTHER 1 4 3 3 1 12

DISEASES OF THE CIRCULATORY SYSTEM
001 NASA/XSC 2 1 2 2 7 2733 «002%
02% TwA 8 (1) 12 16 [ ] (1) 10 [] t 93 2386 +0390
028 BENDTIX 7 17 3 12 22 21 12 1 6 131 1694 +«0773
029 BOEING 10 16 26 3% 40 21 L 153 1074 <1620
030 MCOONNEL OOUGLAS L | S ) 1 9 708 <0110
033 GFUMMAN 3 [ ] 8 1l 21 ] 3 2 L} %9 713 «0827
034 I8N 1 4 ? 2 2 4 2 22 403 +09548
039 NORTH AMERICAN 10 10 (1] 16 [ £ ] 7 2 76 96 «076)
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0T 2m3Td

*hee - AGE - L dddd POPULATION
1CO DIAGNOSIS CLASSIFICATION 17=24 25-29 30-34 35-29 40-44 45-49 50-54 35-99 60 ¢ TVOVAL TOTAL PERCENTAGE
040 RCA 1 i 495 «0020
060 CHRYSLER L4 $ 3 3 2 10 231 <0779
008 FEC 17 9 ) 9 ? 3 3 6 60 13558 00062
098 GENERAL ELECTRIC 5 3 L) 6 3 ) 22 22% «0977
119 LING-TENCO-VOUGHT (STC) 1 2 3 100 «0098
16l PAN ANERICAN & & $ 12 12 10 7 2 60 2%1 «2390
OTHER [} 12 10 15 11 18 16 L] ] 100
DISEASES OF THE RESPIRATORY SYSTEM
001 NASA/KSC |} 3 2 2 6 273 «0021
025 THA &6 68 54 50 34 43 27 ] L 336 2384 +» 1609
0268 BENDIX 4 26 25 14 23 3 11 8 2 166 1694 «0850
029 B8OEING ) 3 7 7 9 10 1 42 1on «0392
030 MCDONNEL OOUGLAS ] “® 1 7 2 2 3 20 788 «02%)
033 GRUNNAN 2 S 7 (] 4 2 “ 32 n3 « 0440
034 180 ] 1} 2 2 ] ? 403 «0173
039 NORTH AMERICAN L) ? 13 1t 10 3 3 2 53 996 «0532
0608 CHRYSL ER 2 4 1 3 10 2 « 0632
089 FEC 15 37 17 3} 13 4 2 2 | 102 1398 «0752
098 GENERAL ELECTRIC 1 S 2 i 9 225 0600
119 LING~TEMCO-VOUGHT (STC) 1 1 1 2 1 (] 306 «0196
141 PAN AMERICAN 1 2 3 (! i 3 11 251 « 0638
OTHER 26 33 26 19 26 19 7 L) L) 160
DISEAZES OF THE DIGFSTIVE SYSTEN
02% TwA & 10 6 2 L] 2 3 % 2384 0162
020 BENDIX 2 i 1 ] ) 3 9 16% «0053
029 BOEING 1 ) 2 & on 0037
030 MCOONNEL OOUGLAS 1 ] 708 «0012
033 GRUMMAN . |} 1 2 713 00208
039 NORTH ANERICAN 1 1 1 1 1 S 996 «0050
008 FEC 2 1 2 3 2 1 it 13558 0081
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CORONARY RISK FACTOR S8CORING AS A GUTDE FOR COUNSELLNG
by Robert L. Fleck, M.D.
NASA Headquarters He2lth Unit

The prouineace of coronery heert disease as & major cause for the loss
t2 inlustry of personnel in their prime has been acknowledged for years. Since
cllcetive preveation umust precede the actuel development of even covert disease
i: ic necaesesy to identify those fectors imown to be associated with greater
incicence 97 tac disesce end from there take corrective action where possible.
Au efTort hac been amede at NASA HQ to evolve a scoring system from data aveileble
ia 2 regulsr periodic heaith exsmination that would result in & number taat
couid be enalyzed stetistically and yet have practical clinieal significence.
T ouce nuaber 1 saous the system in current use which is the result of influence
Lo0u rcvie-er__ >f tiae literature in general and in particular from the December,
338k issue if 'The Annals of Intermsl Medicine'. This issue contained several
articles evaluating the results of pexiodic healfh examinations of ten major
irdussries. HMeny tables were presented dut the list shown was selected from a
tabuletion of subjects dying of coronary heart disease that had not been pre-
viously suspected or diagnosed with the order of frequency of occurrence for
each item being retained. The weighting factor hes since been added in an
effort to give greater clinical significance to the resulting mumber with the
significant level being set at 5 or more since the average ccore of those dying
of the disease was between 5 and 6. Referring to the chart it is rveadily
appavent that the weighting is entirely arbitrary. To describe the msny inter=
acting factors and influences which led to the presemt form would be far too
time consuming. The essential feature, however, is to rucord progressively
higher scores for those itewms inown o involve higher risks the further from
norual they are. One poagible improvement would be to score two points for en
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wncontrolled hypertensive state and one point if controlled on the assumption
that a subject requiring treatment vo control his pressure would have a bit
Llracr risk than one not requiring treatment at all. In spite of the arbitrary
aroure of the scering end the obvious omissions and imperfections it does appeer

e this system ic indced successful in ideatifying the high risk subjects.

Using the sauple of subjects identified last yesar consisting of those
eployecs wno had three or more complete physical exeminations including the
d;~azic EKG study and at least one year between eack examinetion, the following
corveletions were made: of che 362 subjects, Figure number 2 shows that there
were it subjects with a sccoe of 5 or more on their last exsmination of which
5 1eC already experienced symptometic coronary heart disease while of the 67
witu scores of 1 or less 1 had such a previous diagnosis made. Further, of
the 291 subjects betweun the 1 and 5 level, 3 have had previous coronary

enisodes which is very close to the low risk group percentage.

A look at the correlations of dynemic EKG results according to risk

fector groups shows this procedure to be a possible prediction aid as vell as

; ——— e,

en early detection device. A review of the data identified on dynamic studies

- T T T e

T —

is shown in Figure number 3. Note that many items with code numbers are not
considered to have any clinical significance such as sinus arrhythmie,
wandering pacemaker, and supraventriculer premature contractions while other
findings are of uncertain significance such as transient T wave inversions or
notched T waves. Pigure number 4 shows that the overall ratio is about 2 to 1

with the high risk group having the higher incidence of other than normal
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Piadingce. If tue findings considered to heve no clinical significance are
mouoved, the ratio indicates that the high risk group is four times as

1llely tc have an abnormal dynamic EKC than the low risk group.

An itemized breakdown is shown in Figure number 5 which shows that
rracticelly every item is more prominent in the high risk group exe~pt for
the completely normul column. Of interest is the consistent finding of the
Ligher incidence of the high risk 5rbups in many categoi'ies not counsidered
ts be e nart of coronary heart G: ase EKG patterns at rest or with exercice.
The validity of this is of course far from established. Thus it does seen
that this scoring technique has proven to be effective in identifying those
subgeeuwe et high risk for coronsry heert disease. To relook at the list
(Figure number 1) it is noted that many items are non-sction in nature.
Alfcetive prevention must be considered multifesctoral so any iiscussion of
an; single itenm does not imply thet others are neglected although it is
sauitted that the cholesterol problem seems to be ever with us. It must be
adizitted that to date there is no positive proof that cholesterol rzduction
roduces one's risk. It may also be noted that there {s no positive proof to
the contrary. Since our first three coronary episodes at NASA HQ this year
iavolved subjects with cholesterols over 400 on their last physical exsmination,
verhaps we should wore promptly recommend therapeutic agents in addition to
diet. Indeed, verhaps antihypertensive measure: shouid be initiated st much
lower levels then the 0ld diastolic pressure of 10 used for so many years

en still used by meny clinicians. There are however, other considerations



thet should at least postpone discouragement in our ability to prevent even
though it does seem we are much more effective in the prediction than in
nrevention. Consider that this progrem has been developing et NASA HQ for the
=a8t sl years in an attempt to cope with a process thet spans 20 to 30 years

¢ even longer in its overall progress. It is very logical to concider the

lead tiume is responsible for many failures ai preventive efforts. Also, the
osceasions of fallure are so immediately obvious whereas our successes have yet

10 be proven. It could be that effectivs action must be made while a person

!s in his lete 2C's or 30's or indeed vhat the best we cen do is to so influence
she current genceration that they will influence their children and perhaps the
next ceneration after that before & reduction of the incidence of coronaryv

reart disease will achieve statistical significance. The fact that the ix.xciiencc
of sipnificant coronary atherosclerosis found in young Korean conflict casualties
in the early 50's is present to the same degree in Vietnam todey would indicate
+1at effective preventive efforts must be initieted at an early age indeed.
cather than adopt a pessimistic attitude, however, it does seem logical that the
reduction of one's risk factor score would at least arrest or ctlow down & pro-

grescive atherosclerotic process.

To test the possible improvement in both detection and counseling of
enployees having abnormal lipid metebolism a phenotype classification was
obtained on 65 subjects at NASA HQ and on an additional group from Goddard.
™e test measured cholesterol, triglycerides, total lipid and total phospho-
lipid levels and the electrophoretic pattern, and was performed by a local
inGependent laborstory. Figure number 6 shows the results which is admittedly

viased in favor of group II and egainst group IV phenotypes since only those



subjects heiing a cholesterol level of 300 or detter on one or more of the
taree documented examinations were selected for this study. Since a type IV
Qyrerlipidenia may have a normel or slightly elevated cholestercl level meny
subjects may be missed entirely vhere only the cholesterol test is employed.
T.is not only eTfccets Lhe zuccess of a detection effort but also the value

ol counseling siven. The addition of the triglyceride test to the chemisiries
sbtoined on routine periodic health exmminstions vould correct this deiect.
Tue reaminder of the profile testing is not considered To contribute enough

aaditione’ inforcmation to justify toe extra expense.

In swmary, it does appear that a risk factor scoring system may be
effrctive in identifying subjects who are in a high risk categoi; for coropery
heert disease. It also appears that the ability to predict exceeds our ability
to prevent coronery heart disease or its complications to date. Although
»revention nay well have to be aprplied at a very early age to be effective
it ic essential thet both predictive and preventive efforts continue now so
that inouvledge gained may further improve both efforts as well as to benefit
enplayees' survivael and rehabilitation potential. Tre addition of the tri-
glycer.de test to the routine procedures would be one impcrtant step in this

direction.
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WEIGHTED SCORING SYSTEM FOR CORONARY RISK FACTORS

1. CHOLESTEROL: Score one point for each 50 mgm. over 200 (200-249 = 1, 250-299 = 2, 300-349
= 3, etc...).

2. FAMILY HISTORY: Score two If any immediate member of family has @ bonafide history of coronary
heart disease. Immediate member refers to parents or brothers or sisters. Dc not score if precise
knowledge is not known.

3. SMOKING: Score one for each pock of cigarettes per day. (.5 for 1/2 pack). If pipe or cigar
smoker claims he inhales attempt o realistic equivalent score (such as .5 point for each cigar or
pipeful inhaled).

4. WEIGHT: Using the Metropolitian Life Insurance tables (note height and maximum weight is with
indoor clothing and shoes) and score one point if 20% over maximum weight listed plus an additional
point for each 10 over this point.

5. HYPERTENSION: Score one point if systolic pressure is 150 or better in either arm or diastolic
pressure is 94 or better in either arm. (If on treatment for hypertension but BP is under above, do
not score.

6. ABNORMAL ECG: Score one point if ECG is not normal. (Score even if finding not considered to
be clinically significant).

7. WHITE BLOOD COUNT: Score .5 point if total WBC is 12,000 or better. (Score even if cause is

known to be transient).

. ERYTHROCYTE SEDIMENTATION RATE: Score .5 if 18 mm/hr or higher.

. FASTING BLOOD SUGAR: Score .5 if FBS over 100 (101 or higher) or if history of dicbetes

mellitus is present irrespective of treatment.

10. URIC ACID: Score .5 point if uric acid is 6.9 mgm% or higher or if bonafide history of gout is
present.

0
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Percentages of the Total Population (Base Line) and of High and Low Risk
Subpopulations Manifesting Coronary Heart Disease
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POPULATION
(N = 362)

susporuLATION Y
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(N = 67)
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DYNAMIC EKG CODING SYSTEM

NUMBER FINDING NUMBER FINDING
00 NO ABNORMALITIES 20-29 | OTHER CONDUCTION DEFECT
20 INCOMPLETE RIGHT BUNDLE BRANCH BLOCK

00-99 | RHYIHM (QRS 0.09-0.I1"
0) TACHYCARDIA, SINUS, PERSISTANT {no 21 COMPLETE RIGHT BUNDLE BRANCH BLOCK

rate under 90 BPM) 22 INCOMPLETE LEFT BUNDLE BRANCH BLOCK
02 TACHYCARDIA, PAROXYSMAL (QRS 0.10-0.11)
02.) ATRIAL 23 COMPLETE LEFT BUNDLE BRANCH BLOCK
02.2 NODAL 24 WOLF-PARKINSON-WHITE SYNDROME
02.3 VENTRICULAR 24.1 INTERMITTENT W-P-w
03 ATRIAL FIBRILLATION
03.1 PERSISTANT 30-39 | _T_WAVE CHANGES
03.2 INTERMITTENT 30 T_—Bqt W AMPLITUDE OR ISOELECTRIC T WAVES
04 ATRIAL PREMATURE CONTRACTIONS 3) NOTCHED T WAVES
05 NODAL PREMATURE CONTRACTIONS 32 INVERTED T WAVES
06 VENTRICULAR PREMATURE CONTRACTIONS
06.) MULTIFOCAL VPC'S 40-49 | s-T SEGMENT CHANGES
a7 VENTRICULAR ECTOPIC (NOT PREMATURE) 40 ISCHEMIC

CONTRACTIONS 4 "J* JUNCTIONAL
08 BRADYCARDIA, SINUS (RATE UNDER 50 BPM) 42 EARLY REPOLARIZATION
08.) PERSISTANT 43 ELEVATED
08.2 TRANSIENT

90-99 OTHER

10-19 | CONDUCTION DtFECTS -
10 “FIRST DEGREE HEART BLOCK (P-R INTERVAL

GREATER THAN 0.20 sec)
" SINUS ARRHYTHMIA, MARKED (GREATER THAN

25 BPM VARIATION)
12 WANDERING PACEMAKER
13 MOBITZ BLOCK |
13.1 MOBITZ BLOCK 1, INTERMITIZNT
14 MOBITZ BLOCK |]
15 COMPLETE A-V BLOCK
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Percentages of Persons in High and Low Risk Groups Showing
Dynamic EKG Patterns with Established Clinical Significance

and Dynamic EKG Fatterns Other Than Normal
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Percentages of total population Base Line) and of high and low risk subpopulations
manifesting Fleck list codings at least once for three recordings
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Frequencies of Lipid Profile Patterns After 1 to 3 Years of High and
Low Motivated Dieting Among 112 Men with [nitially Elevated Cholesterol
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THE MOTIVATING INFLUENCE OF RETEST AND REPEATED
DIETARY COUNSELING ON CHOLESTEROL REDUCTION

BY

Paul Taylor, M.A.; John C. Townsend, Ph.D;
Carlcs Viilafana, M.D.; and Louis B. Arnoldi, M.D.
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INTRODUCTION

Within the past five years morbidity and mortality from coronary
heart disecase has been a consistent major problem within NASA. Most
centers have established prevent.ive screening programs aimed at
identifying coronary prone individuals so that correction of the
coronary risk factors can be accomplished. High risk employees are
usually referred to private physicians for more complete trealment and
follow up counseling is conducted for those factors amenable to cor-
rection.

One of the most important of these coronary risk factcrs is
hypercholesterolemia. Numerous proseptive studies have shown the
increased risk of developing coronary heart disease prematurely with
increasing serus cholesterol levels. It is important to note that
there is a direct relationship between risk and cholesterol concentra-
tion and, thus far, ther- is really no concentration level separating
high from low risk individuals.l It appears then that at least one
measure of the benefit derived from an intervention program is the
amount of cholesterol reduction achieved through its dietary counseling.

There are many factor: which are likely to influence the amount

of cholesterol reduction attairable by dietary counseling. The most
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obvious of these is the motivation of the employee to reduce the
amount of animal fats and carbohydrates in his diet. Previous
studies have also shown that elevated cholesterol levels are related
to the Type A personality which is characterized by excessive drive,
ambition, involvement in competitive activities, pressure for voca-
tional activity and "sense of time urgency."2 In a normal population
seal- 1al variation has also been shown to chrange cholesterol level on
the av=—rge by abcut 30 points (mg/%), within the same year, being at
its highest during the months from January through April and at its
lowest from July through November.3 Another known factor in hyper-
cholesterolemia control is the age of the patient, since even among
healthy men the average cholesterol level for those 20 through 29 is
183 while in succeeding decades it is 210, 230, and finally 240 for
those between 50 and 59.Ll A report made at this conference just last
year indicated that even among motivated subjects the ability to
reduce cholesterol by diet diminishes with age.5 The influences of

6 end physical exercisel have rot been

other factors such as jocb stress
clearly established but lower leovels seem to be mildly related to
smaller workload and routine physical exertion. Normal diet and
metabolic variations, 2ven in the absence of a typically high

cholesterol intake, :an create intra-individual variations in

cholesterol level by as much as ten to twenty points (mg/%) over
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the course of a week. Still another nonsystematized source of
variation can be the differences in laboratory procedures especially
if a particular test is done in an outside laboratory.

When the physiclan, then, looks at a measured change in an
individual's cholesterol level he is faced with a complex judgment
concerning its significance. Some physicians choose to simplify
this judgment by disregarding all but extremely elevated levels,
i.e., greater than 40O. Some eliminate intra-individual variations
by repeated tests over the course of a few weeks. This latter prac-
tice eliminates short term fluctuations, but, as yet, no set of
standardized normal limits has been established for the many syste-
matic, long term factors which are operative. Furthermore, practical
judgment based on cholesterol measurements must still be made con-
cerning the progressing state of health of particular persons and,
more generally, the value of dietary counseling and follow up in
the preventive medicine etirfort.

In order to establish & firmer basis for these judgments within
NASA's Occupational Medicine program, a retrospective pilot study
was Jesigned to test for the effect of these known systematic influ-
ences on repeat=d cholesterol measurements taken at Headquarters (HQ)

and Goddard Space Flight Center (GSFC). The particular objective of
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the study was to see if any improvement in the amount of cholesterol
reduction, not attributable to these extraneous systematic influ-
ences, was brought about by the policy of continued follow up
counseling practiced at Headquarters and GSFC. This policy operates
under an assumption similar to that of a "weight watchers club,”
namely, that increased motivation to Aiet will be associated with
anticipated evaluation of effort and with increased awereness of
diet importance to the person's health. The hypothesis we tested
was that those persons with hypercholesterolemia who were scheduled
for more frequent follow up measures and counseling during the year
after disccvery would reduce their cholesterol levels to avgreater
degree than those followed up fewer times.

The truest test of the effect of follow up counseling would,
of ecourse, be comparisons between counseled and noncounseled groups,
but since everyone was counseled at le;st once (even if not followed

up) we could only test for the =ffect of relative freguency.
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METHOD

Employees at Headquarters and GEF( were given summaries of
laboratory findings and other diagnostic tests shortly after thair
routine physical examinations. At that time, they were advised to
take remedial stups to correct anmy coronary risk factors which
appeared significant. In the instance of elevated cholesterol,
i.e., levels greater than 250 mg/%, they were instructed to sub-
stitute polyunsaturated fats for saturated fats in their diet and
to limit their intake of food with high cholesterol content. If
they are obese they are also advised to reduce their calorie intake
until they have regained their normal weigh:. Pamphlets containing
the calorie values and polyunsaturated-saturated fat values of
various foods are given to these men along with specific deily
dlets recommended by the American Heart Association. They are
then informed that they will be recalled in about three months for
another blood test to measure their progress in correcting the

cholestercl risk factor.
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After three months, the nurse calls the employee in for a repeat
cholesterol measurement and during a subsequent follow up visit the
patient reportc how well he has maintalned his diet. Tue physician
then Jud yes whether the degree of improverment in cholesterol level
warrants & stricter diet or simply the continuation of the current
one. This procedure is repeated at three-month intervels as long as
the patient continues to chow some improvement but still remains
above 250 mg/%. If the patient shows no improvement under a very
strict dlet then he 1s referred to his private physician for possible
drug therapy.

In the presen: study, routine laboratory reports on men who were
tested for cholesterol level as part of physical examinations between
Japuary 1968 and January 1970 at HQ and between April 1968 and April
1970 at GSFC ware surveyed for cases vhere the level was reported as
greater then 299 mg/%. Although dietary counseling is given to those
whose level is greater than 250, this higher level was chosen because
counseling 1s emphasized more for those over 299, and because the
likelihood of including an atypicel elevation from a basically norwal
person was redvced. Those who had reported greater than 299 mg/{ were
alsc eliminated as having an atypical peak if the pre-elevated, ele-
vated and post-elevated cholesterol level report averaged to less
than 250 mg/%. If no pre-elevated report was availsble, the elevated

measure was taken as valid.



Ninety-four cases from HQ and 10k cases from GSFC were thus
ocbtained. After deleting those cases who bad either left NASA, were
on leave, had never been retested, were atypical or were not inter-
ested (See FPiqure 1 for frequencies) 152 cases remaized. These 152
men vere given small questionnaires asking them to rate their dietary
effort after each time they were retested and counseled. Aithough
the levels reportad cu successive follow upe were available on a
hidien slip, 87 percent of the respondents rated their effort without
the belp of actus. levels. One the same form they reported if they
had taken medication to reduce cholesterol, and also filled out a
three-item measure of the coronary prove personality (Type A) developed
by French.6 (See Figures 2, 2a, sad 2b.)

Since hypercholesterolemia can be caused by other, more ;rinary
conditions (See Table 1) those cases whose health record showed the
presence of these conditions (i.e., disbetes, hypothyroidism, etc.)
were deleted from the analysis. Anyone using drugs to reduce choles-
terol was also elimi:.ated. (See Figure 3 for frequencies.)

Thus the final sisiect pool consisted of 69 subjects from HQ
and 68 from GSFC. The variables included in the analysis were:

l. Frequency followed up and counseled aftes initial counseling.
(varied from O ¢o 3 follow ups.)

2. Aﬁ level during the 12 months after the year coumseled.
(-a/is
3. Expected seasongl variation (scaled from +2 for lsage

expected increase to -2 for large expected decrease due
to season alone).

b, Age - (by year of birth).
S5S. Self-rated motivation - Counseled year (varied from 1 to h).
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6. Self-rate motivation - After counseled year (varied from 1
to b).

7. Coronary prone personality sceale (possible scores ranging
from 3 to 15).

8. Amcunt reduced between first counseling and second year.

{mg/%)

9. Initial level at beginnirg of counseling (mg/$) - to comtrol
for the possibility that the more a p2rsomn wae up, the more
he ocame down, regardlcess of what happened to him.

Despite the broad range of amounts reduced within each frequency
of follow up, the effect of continued follow up seemed evident in this
sample. Ag2, expected seasontl changes, and coronary personality
score, all previously found related to higher absolute levels, were
not found related to smount reduced over a one-year pericd uf counsel-
ing. Frequency of follow up, however, was fourd related to smount
reduced (P € .01) (see Figure k).

The difference between the amount reduced at different frequen-
cies of visits is significant (P < .05) even if the fourth group (with
small N) is deleted from the analysis of variance. The beneficial
effect of fregquency is evident even after the effects of initial level
are held statistically constant (via covariance). Although there was
no significant: difference iu cholesterol level between groups seen for
different frequencies of follow up at the beginning of counseling (see
Figure 5) there was a highly signiticant difference at the end of the

counscled year (P €.01).



Self-rated motivation also had a significant relationship (P < .05)
to frequency of follow up with those seen more frequently reporting
higher diet motivation. (See Figure 6.)

An intercorrelation analyses of the variables showed that motiva-
tion during the year counseled also increased with initial level and
amount reduced. (See Table 2.)

The size of the correlation between frequency of follow up and
amount reduced after holding initial level constant (by partial corre-
lation) was a significant .26 (P € .01), showing the independent con-
tribution of follow up frequency to amount reduced.

A correlational enalysis of the variables within each of the two
sites used in the study showed the expected seasonal variations at HQ
(r=.29, P £.05), and a trend at Goddard for older persons to reduce
more (r=.2hk, P € .05). The only correlations witan amount reduced to
remain significant in both total sample and within HQ and GSFC were
initial level (r=.35, P < .001) and frequency of counseling (r=.22,

P <€ .01) showing the mild but relisble contribution meée to cholesterol

reduction by frequency of follow up.

DISCUSSIOR
The cuwrrent level of understanding of the atherosclerotic process,
as reported in the latest puhlication of the Inter-Society Commission
for Heart Disease Resources, jindicates that major progress in controll-

ing atherosclerotic disease is posrible only by primary prevention--
preveution which focuses on reducing first clinical episodes by
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inhibiting the development of pre-diagnosed atherosclerosis. Even
though the exact nature of the relationship between servm lipid
levels and the atheroscherotic proeess is not yet fully understood,
the strength of the relationship, as established in numerous animel
and human studies, dictates that practical dietary messures aimed at
reducing serum lipids are surely warranted at the present time.

The beneficial effects of diet modification on most cases of
hyperiipidemia has been well established. Even though many persons
with elevated lipid levels will not return to nmormal levels by dietary
effort alone, most will at least have a substantial reduction in these
levels.3 This previous finding has been confirmed by the present study
vhere persons at all frequencies of counseling had marked reductions in
cholesterol level. If the relationship between serum lipid levels and
risk of coronary heart disease is indeed comtinuous, as the Commission
Report indicates, then the health of the NASA population has been sub-
stantially improved by this dietary coumnseling. It is likewise encour-
aging to see the progressive reduction in cholesterol levels and the
increased motivation among those patients who are seen more freguently.
Despite the great variation in persons' individual response to diet
counseling, the "weight watcher" effect does seem operative in this
population.

The effect of age in the GSFC subpopulation was the opposite of
that anticipated with older persons reducing a greater emount. This

effect confirmed a general finding of last year's GSFC presentation
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on hypertensives which indicated that older persons are likely to
maintain a more¢ conscientious effort in reducing coronary risk
factors. This positive influence of age on cholesterol reduction

nay not be apparent if one considers absolute level alone since last

year's GSFC report showed that the absolute level among older persons
was higher even after dietary efforts. Since the population discussed
last year, however, included all persons above 250 mg/$, the simplest
explanation may be that compared to younger persons, older persons

are more lixkely to reduce if their elevation is pronounced, i.e.,
greater than 30C, than if they are closer to their own normal age
limits.

The apparent absence of any relationship between coronary proned
personality Type A and amount reduced in this study may be due to the
brevity of the questionnaire. On the other hand, the relatiorship
between this personality type and elevated cholesterol previously
found in nonrestricted populations may not show up in this markedly
elevated group. For all practical purposes then, this factor can
probably be ignored in follow up counseling unless the patient's life
style manifests extreme Type A behavior patterns. In that case per-
sonal.as well as dietary counseling is appropriate.

A prospective study would be necessary in order to elatorate on
these findings more fully. A control group of persons with elevated
lipids, for exasmple, should receive no counseling at all until after
the year long experiment is completed, while other groups should be
counseled at different frequencies during that year. The effect of
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age and seasonal variation on the amount reduced, which proved signi-
ficant in the GSFC and HQ subpopulations, respectively, should also
be examined for a cleaier analysis of their influence.

A more important veriation on the present design would be the
inclusion of phenotyping of all personnel by means of the simple
method ocutlined by Fredrickson.h’ 8 From routine determinations of
cholesterol, triglycerides and plasme appearance, persons could be
placed into phenotype groups. At the end of one year, these groups
could be compared for the percentage of persons within each type able
to reduce more than 10 percent of their total lipids by (lzi.etiug2 for
the average amount of reduction attaineable within types by diet alone

among nonfamial types3 for the absolute elevation of cholesterol and

triglycerides characterastic of each type before and after dieting,®

the percertage of each type reducing so much that they show a normal

grofile? and for the effect of different drugs recommended by private
physicians for the different endogenous types.

A longer term outcome of “his endeavor would be an estimate of
the relationship between uncontrolled (versus arrested) hyperlipidemia
toth across and within types and subsequent episodes of coronary heart
disease. The sc.entific yield of such a study would surely justify
the additional effort required, specifically, in laboratory work, in
repeated 1lipid measurements, in closer diet monitoring, and in an
occasional electrophoresis where Fredrickson's method left some doubt

concerning phenotype.



For the present, we should simply note that while medical science
has not yet discovered the clear causal relationships between diet,
serum lipids and coronary heart disease, progress has been made in
showing a sequential covariation in their increase and decrease,
Armmstrong, <t al., for example, have recently shown that among primates,
~here 1s a regression of coronary atherosclerosis with the cessation
of a high cholesterol, high saturated fat diet,? Similarly, three
prospective studies on human subjects, reviewed in the Inter-Society
Commission's Report, have shown a consistent reduction ir coronsary
heart disease mortality among groups whc Were on low saturated fat,
low cholesterol diets.l Though incomplete design and small numbers
made these human studies inconclusive, their consistency gives us
promise that current efforts experded in RASA's preventive medicine
programs will cignificantly reduce the future incidence of ccrorary

heart disease among men counseled at our installations.



1.

Te

8.

9-

Stamler, J., et al. Primary prevention of the atherosclerotic
diseases: Report of the Inter-Society Commission for Heart
Disease Resources. Circulation, 57, 1970, 55-95.

Roseman, R. and Friedman, M. Behavior pattern blood lipids, and
coronary heart disease. JAMA, 1963, 184, 934-938.

Fyfe, T., et al. Seasonal variation in serum lipids, and incid-
ence and mortality of ischaemic heart disease., Journal of
Atherosclerotic Research, 1968, 8, 591-596.

Fredrickson, D., =t al. Fat transport in lipoproteins: An
integrated approach to mechanisms and disorders. New §2§land
Journal of Medicine 276; 33-U4, 94-103, 148-156, 215-226, 2T3-
281, 1967.

Villafana, C. and Mockbee, J. The value of continued follow up
in a preventive medicine program. Proceedings, 1970, 96-116.

French, J. R. and Coplan, R. D. Psychosocial Factors in Coronary
Heart Disease. Report prepared for NASA by the Institute for
Social Research, University of Michigan, 1970.

Winthrobe, et al. Harrison's Principles of Internal Medicine,
N.Y.: McGraw Hill

Fredrickson, D., et al., Dietary Management of Hyperlipoproteinemia:

A Handbook for Physicians. Bethesda, Maryland: Rational Heart
and Lung Institute, 1970.

Armstrong, M., et al. Regression of coronary atheromatosis in
rhesus monkey. Circulation Research 29:59, 1970.

4]l



Figure 1,

Breakdown by Frequency of Reasons for Nonparticipation Among 198 Persons with
Hypercholesterolemia

REASON FOR NONPARTICIPATION

SITE LEFT NASA | TRAVEL OR LEAVE | NOT INTERESTED | ATYPICAL PEAK OR INCOMPLETE DATA

HQ 3 10 5 5

GSFC 7 6 3 7

—

TOTAL 10 16 8 12




Figure 2. QUESTIGNNAIRE TO PARTICIPANTS WHILE
WAITING FOR BLOOD TEST

For several years the health service has been giving blood tests. In

at least one of these tests you showed an elevated cholesterol level.

In order for us to tell you whether the elevated cholesterol level is
the result of heredity, a consistently faulty diet, or simply of a
normal day-to-day fluctuation, we would like you to rate your conscious
effort to reduce your cholesterol level by diet over the times we have
seen you. We have listed only the dates and eliminated the actual
levels in order to keep them from influencing your estimates of your
effort. (For example, you might say, "I must have tried in this period
because I came down," or "I mustn't have worked very hard because I
didn't come down.") Since we want to prevent this, only the dates are
listed with a space for X's under each date for your response. It

may be hard to remember from dates alone but if you start at the present
and fill in the ratings going back in time, it may be easier to do. If
you can remember the times only because you remember the doctor's

report of the elevated or reduced level, then tear open the attached
envelope and look at the levels along with the dates. In general, it's
better to make a general estimate of your effort (without looking at
levels) if you can remember the time period at all, but if you can't
it's better to have the actual levels help you than to make a wild guess.
If you must look at the levels for some or all of your effort ratings,
then make your rating with a check ( &7 ) instead of an ( X ) whenever
you do this. Try to use the values only to help your memory of your
effort. If you allow them to influence your answers when you really
can't remember your effort at all, then the information we give you about
your health will be to that extent invalid. If you tried to diet part
of the time between tests but not all of the time, make a mental average
of your effort and rate that.




Figure 2a. Remember, place (X's) for estimates made without the help of the
levels and ( v 's) for those made with it, dblanks for no recall.
RAME DATE
DATES YOUR Date of
CHOLESTEROL 1st Value
LEVEL WAS of 300 or 2nd 3rd bth 5th 6th Tth 8th gth 10th
over Sample | Sample | Sample | Sample | Sample | Sample Sample | Sample | Sample

YOUR RATED EFFORT
AFTER THAT REPORTED
I strictly limited
my diet

I made a moderate
but continuous
effort tc cut out the
specified excesses

I cut down on a few
things when I
thought of it

I really didn't try
to control my diet
in any additional way

“{f you ever took any
melication to reduce
cholesterol please
indicate the approxi-
mate inclusjive dates
here e 4




figure Zb. JOHN DICK

JOHN IS THE KIND OF P"RSON WHO CONSTANTLY DICK THINKS HIS PRESENT POSITION IN THE

STRIVES TO ALVANCE IN HIS JOB. THIS ORGANIZATION IS QUITE SATISFACTORY. HE
OFTEN MEANS TAKING ON EXTHA ASSIGNMENTS, DOESN'T FEEL A NEED TO GET AHEAD, AS IT
BUT JOMN DOESN'T MIND THAT. IS, HE HAS ENOUGH WORK TO DO WITHOUT SEEXING
mRE'
|
I am like I em more like am halfway I am more like I am like
John John than Dick between John Dick ¢han John Dick
and Dick

[ BE B B B R BN R BE NE BE B IR BE R BR B K BE R K B B B R BN B B B BX R BF NF BN EE EE B N B NE N EE BN NN W )
BILL HIKE

BILL CAN'T UNDERSTAND HOW SOME .TOPLE CAN  MIKE FEELS THAT THERE ARE LIMITS TO THE

BE SO SLOW IN GETTING IN REPORTS AND OTHER AMOUNT OF TIME ONE CAN SPEND ON A JOB.

DOCUMENTS. IT IRRITATES HIM. IF IT WERE HE DOESN'T BECOME ANNOYED IF SOMETHING IS

HE, HE WOULD WORK ALL NIGHT TO GET THE JOB LATE IN ARRIVING AT HIR DESK. HIS FEELING

IN ON TIMZ. IS THAT IF ONE PUTS IN HIS EIGHT HOURS, HE
IS DOING HIS BEST.

I am like 1 am more like I am halfway I am more like I am like
Bill Bill than Mike between Bill Mike than Bill Mike
- and Mke ™ T T o

LR BE K BE K BE BN B K B B BE B 2R BE 2K 2R 2N R BR B BN BE BE BN BN BE B BE BN BN EE B SR BE BE K K BE BE BE BE BE BN BN J

JI

ED DOESN'T LIKE TO FEEL THAT HE IS BEING JIM FEELS THAT HIS JOB 1S JUST LIKE PARTICI-
COMPARED TO OTHERS WHEN HE DOES HIS WORK. PATING IN SPORTS BACK AT SCHOOL. THERE IS

FOR HIM, A JOB IS A JOB, AND THE LESS LOTS OF OPPORTUNITY FOR RECOGNITION. JIM
INVOLVED ONE IS IN GETTING AHEAD, THE ALSO FEELS THAT ONE CAN LIKEWISE BE COMPETITIVE
MORE AGREEABLE RELATIONS CAN BE WITH IN STRIVING AHEAD OF COLLEAGUES.

ONE'S COLLEAGUES.

1 am like 1 am more like I am halfway 1 am more like I am like
Ed Ed than Jim between Ed Jim than Ed Jim

and 118



Figure 3. Breakdown by Frequency of Reasons for Noninclusion
Among 152 Study Participants

REASON FOR NONINCLUSION

TAKING SECONDARY
SITE MEDICATION HYPERCHOLESTEROLEMIA
HQ ] ]
GSFC 8 5

“m
TOTAL 9 6




Figure 4. Mean Cholesterol Level Reduction During the First Year of
Counseling Among Groups Seen for Different Frequencies
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Figure 5. Actual Mean Cholesterol Levels at the Beginning of
Counseling and After the First Year of Counseling

Among Groups Seen for Different Frequencies of
Followup Visits
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Figure 6.  Self Rated Motivation During the First Year of Counseling
Among Groups Seen for Different Frequencies of Folilowup
Visits
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STRESS STUDIES AT KENNEDY SPACE CENTER
A BACKWARD AND FORWARD LOOK

A. I. Decker, M.D.
Medical Officer
Pan American World Airways, Inc.
Occupational Medicine/Environmental Health Services
Kennedy Space Center
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Since 1968, Kennedy Space Center Occupational Tiealth Services has
carried out an active program cf electrocardiographic stress testing.
This has included three procedures: 1) Double: Master 2-step test,

2) the dyramic ECG technique utilizing Avicaics equipment, and 3) to

a lesser extent, submaximal stress testiug with s Marco bicycle ergom-
eter. Our experience now totals dual exams (Double Master and DECG) on
sare 1,000 individuals. Since some of these persons had tests done on
more than one occasion, the totel number of dual examinations bhas
reached rverhaps 1,500 or more,

We have discussed at K37 the possibility of correlating our DECG and
octher test results with the myocardial infarction experience in our
acrospace workers over the same interval of three years. Howev:~, this
wouid presently recessitate review of the records of the four local
hospitals, since retrieval of appropriate data frox the Fcom 1375°s is
not possibie--at least at KSC its=1f, 7 think that {Pr. Learent LaRoche,
Pan Am's KSC Medical Director, will bear me out ia .pis ,cgard.
Retrieval from the 1375 seems generally unsatisfactory for clinical '
data; this is most unfortunate because we have some 25,000 records
current enough for study--a really sizeable sample. To elaborate on
this, you will recall that there are two separate medical facilities
in our area--one on Cape Kennedy proper and the other just adjacent to
the west on Merritt Island, the two facilities being separated by the
beautiful and bountous Banana River. Prior to March 1, of this year,
the Cape Kennedy medical unit was directed successfully by Dr. LaRoche

over & period cf 17 consecutive years, operating with a contract between
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Pan Am and the Air Force. The Merritt Island facility at KSC was
operated by TWA under a contract with NASA. Since March 1, bcth of
the medical and environmental health units have been run by Pan Am.
It's interesting to note that Fan Am's medical records, through the
years, have allowed for prompt retrieval of all relevant medical data
such as the type we would like to study. This does not seem to be the
case for the TWA records, at least on site, via the use of the 1375's.

Over and above correlation of cur siress study results with the
ryocardial infarction experiecnce, I have a continuing hope to analyze
all our da.a in retrospective fashion, much as Dr. Fleck has done at
NASA Headquarters. In his presentation at the Cambridge meeting last
year, he expressed a desire %o "sample other similar and dissimilar
occupational groups at the various NASA centers." We would certainly
like to participate in such a study since it would surely help to
delineate even more reliiable covonary risk factors as well as other
rmeaningful medical parsmeters.

Incidentally, with regard to coronary risk indices, we and probably
many of you have just about abandoned the Double Master 2-Step test
because we feel it is of little value in a bhasically healthy work force
such as at ¥SC. We plan to expand greatly the use of submeximel stress
=sting, especially utilizing the treadmill instead of the bicycle
ergometer,

The dynamic ECG experience has been fascinating to me, especially

since I had not seen the technique applied to a population sample
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similar to our work force (we have done this test almost entirely on
males, age 40 to 60). In particular, T was struck by the frequency of
startling ST-T changes occurrirg in presumably normal men as their

cardiac activity is monitored with a bi-polar Vh_ or V_ lead throughout

>
a large portion of a work day. Perhaps the cause of these changes has
nct been clarified in the literature; if sc, I havz missed it. If not,
some effor” shculd be made to assess their significance. It is hard
for me to believe that these are mostly physiologic and therefore
reGuire no study. Let me amplify this with some slides:

The first four slides reflect a dynawic ECG study on a 46 year old

man who is overweight, normotensive, asymptomatic for heart disease.
He does have abnormal T-waves in: leads V2-V6 of his resting ECG and he
has a distinctly abnormal vouble Master ECG. Note the obvious ST seg-
ment depression in the second DECG strip. I think you would agree that
this is cons_stent with myocardial hypoxia.

The next slides represent two DECG's, taken about four weeks apart,
on a 40 year 0ld man who is markedly overweight, normotensive, asympto-
matic. His resting and Double Master ECG's are normal. Note that the
DECG of January is quite normal, the February DECG strikingly abnormal.
These DECG's were done by the same method, with the same cquipment, by
the same technologist. A DECG done four months later was again normal.

The next slides are on a 50 year o0ld man who has well-documenteéd
ischemic heart diseas< with half-block angina. He has a normal resting
ECG but clearly abnorma® Double Master Test. And note the classically

"ischemic" ST-T changes in much of his record. But they are indis-

tinguishable from the changes seen in the previous tracings.
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Finelly, the las. slides sre on a 47 year old man vho had ar acute
myocardial infarction six months ago. At this time, note that his DECG
is quite normal, as are his restiag and Double Master ECG's.

So we have striking ST-T chaages in a man who presumably has nc
heart disease, no ST-T changes in a man who has had a heart attack and
so on. This is apparently an area which needs further study. Cne im-
portent observation is that, if we are restricted to looking only for
rhythm disturbances as a manifestation of heart disease on the DECG's
we¢ are ceverely comfromis~d because these bhave been rare in our experi-
ance. By contrast, the ST-T changes aave been surprisingly comson;
they would therefore be much more meaningful if indeed we car elucidate
their significance.

This brings us to consideration of scme of the technical problems
Wwe are encountering, and perhaps their solution. With tkre dy:émic ECG's,
it bas been suggested that the Holter tape recorder (or the way we use
i*) has enough built-in electronic distortion to account for the ST-T
changes just shown. I tend to dcubt this but we hop= to clarify the
situation by calling on the expertise of the NASA bio-instrumentation
pecple. This, in a general sense, is deserving of serious study. By
this, I xmean that, if the astounding tecknological knowledge presently
existing at the Space Center can be brought to bear on our measurements
of physiological and patho-physiological parameiers, a meaningful con-

tribution to the life sciences might be made.
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Similarly, we are having trouble in producing a consistently clean
and clear display with treadmill exercise. We now have to stop the
treadmill for 10 seccnds out of every minute sc as to record cardiac
activity legibly. We have been unabie to establish whether this is due
to unavoidable interference from chest muscle noise or from machinery
noise or w-ether perhaps we just need more sophisticated equipment.

Tre muddled baseline has occurred with various configurations of tread-
mill recording--that is, with a telemetry technique, with the patient
hooked up to a CardioCorder, or with the patient hooked up directly to
the ECG. Here we have turned for advise and help to NASA's telemetry
sp=cialists who orobably know as much about this sort of thing as
anyrne in the world. I have every confidence in their ability to solve
our problem. If they find a commercial piece of equipment doesn't meet
their needs, they modify it or build cne of their own. In summary, we
have at hand all the skillful L<lp we= need in such areas as telemetry,
instrumentation, computer know-how and s. on. We hope we can use it.

Now, in addition to the respective study previously mentioned, we
at KSC have been discussing a much more ambitious evaluation of the
Space Center work rorce, this study to be prospective and open-ended.
We have been interested in such a study for some time but much recent
impetus has teen received via a rather chance contact with Dr. Robert
Eliot, a cardiologist on tie faculty of the University of Florida and
the staff of the Gainesville VA Hospital., Dr. Eliot has expressed
great interest in such a study and has enlisted the aid of the Uni-

versity's Diractor of Community Medicine and of & Ph.D. faculty member
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who is a behavioral scientist. Also, Dr. LaRoche has leant his active
support in this proposed effort. After some discussion it is presently
planned to set up an on-going surveillance of a selected population
sample of the KSC working force. The study would hopefully establish

a meaningful "look" at the relationship, or lack thereof, between life
stresses and ischemic heart disease. As our University of Florida
friends phrased it, we cculd thereby "test a prediction model of coronary
heart disease within the context of a tightly controlled, relatively
homogeneous population.” The tentative plan is to monitor the infarc-
ticn rate of an employee sample &s compared to a non-infarction sample,
at the same time controlling for wvariables such as age, sex, past health,
gnb responsibilities, family patterns, personality structure, and so on.
Dr. LauRoche has pointed out that the work force at KSC and Cape Kennedy
is one of the very few employee groups whose Job security varies inversely
with the success of their efforts. The more diligent and skillful these
people are or become, the more likely that their Jjob will be phased out.
If this sounds wrong, think a minute of the various weapons systems per-
fected to deployment stage. Each was superseded by another company,
utilizing mostly their own employees with the addition of some others
from the company which bad developed the earlier system. This leads to
almost a built-in stress factor which premeates the entire work atmos-
phere throughout the area. This problem will be expected to intensify
considerably over at least the next two years. And this stress is not

notatly ameliorated by what is seemingly the Federal govermment's current
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philosophy regarding contracts with private industry. You will recall
my description of the two separate health services contracts prior to
March 1 of this year: Pan Am and Air Force at Cape Kennedy, TWA and
NASA at KSC, these two changing <o a combined contract with Pan Am only.
In opening up the bidding for this contract, NASA made it abundantly
clear that cost reductior was & very important factor. To bid success-
fully, Pan Am had no choice but to propose reduction in personnel and
personncl costs. As a result, even long-time employees, leaving work
Fridey under the old contract returned to work the follcwing Monday
under the new contract--as brand new employees with consequent major
reductions (up to 40%) in pay plus loss of seniority and loss of their
accrued fringe benefits. This sort of thing does not warm the cockles
of an employee's heart. This philosophy extends to some of the much
larger government-industry contracts at KSC and the Cape and has dealt
quite a blow to the economy of the area. And, of course, all of this
occurred at the time there was a substantial across-the-board pay
increase for Civil Service personnel. Perhaps the most striking inci-
dent in the change of health services contract involved an industrial
hygienist working for TWA. He was making $16,500.00 yearly when his
job disappeared with TWA's loss of contract. Under the new contract,
Pan Am could offer him as a new employee only $10,600.00 yearly. At
the same time he had in his pocket a Civil Service GS-13 rating (salary
range $17,761-$23,089). Therefore, is NASA KSC had had an opening for
this man they would have hired him at more than he was getting at TWA.

However, the contract they reviewed and accepted wculd allow him a
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salary ornly about half what they themselves indicated they would pay.

Finally, this is a continuing process, in that these contracts are
usually set up for a specific period of time and are open to competi-
tive bidding periodically. Therefore, in the present context, it is
very difficult for an employee t» anticipate ary job security per se,
let alone any continuation of the berefits that he accrues through long-
term service with any given company. Young people can perhups absorb
this type of uncertainty to some extent; however, the KSC work popula-
tion is steadily aging; it is easy tc imagine how stressful this situa-
tion can be to men in their late 40's and early 50's. This is all
simply to say that, if a meaningful stress study is to be carried out,
it would appear that Brevard County in Florida is a good place to do it.

In summary, we have had an interesting but as yet an unevaluated
past experience with the aerospace industry at Cape Kennedy and Kennedy
Space Center. We are presently involved in attempting to put together
a rather intensive, sophisticated and on-going study of the possible
relationship between occupational and other stresses and ischemic heart
disease. To ..21r overcome any technical problems we encounter, we hope
to take a look at some new equipment and to call on the remarkable
expertise of the aerospace technicians and engineers.

Perhaps &s the space effort diminisk-s, the astrounding technology
of that effort can be brcught to bear on another major priority--improve-
ment of the human condition. Finally, I would like to urge a continuing
and incieasing coordination of the efforts of the various NASA centers.
If we embark on any Joint projects, it is important that we concentrate
cn uniformity of policles and procedures so that results will be as

meaningful as possible.
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LONG-TERM CLINICAL RELATIONSHIPS OF THE

VENTRICULAR PREMATURE BEAT

By: Philip I. Hershberg, M.D.*
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INTRODUCTION

Ventricular premature beats (V.P.B.'s) are not an uncommon {inding in
routine electrocardiographic examination.1 If found in an apparently asymp-
tomatic and otherwise healthy individual, the general and widely accepted
opinion of most physicians is that, while they do have some generally undesir-
able clinical significance, they are extremely common and, in themselves, cer-
tainly have no ominous or otherwide deliterious meaning.

On the other hand, the appearance of the V.P.B. during the course of
acute myocardial ischemia or infarction is certainly a reasonable cause for at
least some concern, since, as is well-known, these premature beats are harbingers
of serious and potentially lethal arrhythmias.z However, the sudden develop-
ment of V.P.B.'s in the patient who has just experienced an acute myocardial
infarction cannot be viewed in the same light as the slow, indefinite initia-
tion of the same arrhythmia in the "well" individual during the course of his
normal daily activity.

Nevertheless, two fairly recent studies have indicated that the presence
of V.P.B.'s is associated with higher prevalence rates of both coronary heart
3,4

Chiang et 21.3 and Hinkle et 1.4 reported on

disease and sudden death.
mortality among those patients with frequent V.P.B.'s as being 6.1 time. and
10 times, respectively, greater than that cf patients without this electro-
cardiographic finding.

A higher mortality rate with acute myocardial infarction has also been
noted when V.P.B.'s have been present before the acute ep}sode. Ingurance
data have also indicated a small, but definitely increased, mortality risk in
the presence of V.P.B.'s. The present study was therefore undertaken . study
the relationship of V.P.B.'s to mortality in acute myocardial infarction among

those pntients who entered the Lahey Clinic patient popuiation and to report
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on the resul!ts obtained therefrom.

PATIENTS AND METH"DS

The individuals included in the present study were selected from among
those patients who had electrocardiographic examination as part of their medi-
cal work-up at the Lahey Clinic Foandation during the one year period from
January 1, 1967 to December 31, 1967, Twelve thousand, seven hundred and
forty-seven (12,747) electrocardiogrzms (E.C.G.'s), or essentially all E.C.G.
studi.s performed during this period, were reviewed. 539 (4.2%) of these
showed the presence of V.P.B.'s and were selected for inclusion in tne present
test group. On the basis of a careful review of all medical histories as sub-
sequently obtained on these patients, th study group was divided into the
following ten categor_.es by the primary medical diagnosis:

a. Cancer

b. Myocardial Infarction, either present or by history

c. Angina Pectoris

d. Other manifestations of Coronary Heart Disease: Atherosclerotic

Heart Disease (A.S.H.D.), Conge :.ve Heart Failure (C.h.F.), Atrial
Fibrillation (A.F.), or Heart Block (H.B.)

e. Hypertension

f. Valvular Heart Disease

g. Diabetes Mellitus

h. PMuimcnary Disease

i. Gastrointestinal Disease

j. Other Miscellaneous or No Definite Condition

Where there was more than one diagnosis present for any single patient,

the one that was most serious and tentially lethal was selected for purposes

«T5«



of grouping. The subgroups and number of patients in each group are listed
in Table I.

Coutrol patients were also selected from the same 12,747 patient popula-
tion group. In each case, the control patient was matched with a test group
wember by sex, decede of age and potentially mist serious diagnogis. The only
difference between test and control group members was that the electrocardio-
gran of the test subject showed one or wore V.P.B., while the electrocardiogram
of the control subject did not. A certain number of patients in each category
coila not be matched because of a lack of additional sufficient patients hav-
ing idemtical sex, decad: of age amd diagrosis descriptions. However, in
totai, the number of ummatched patients represented only 7.6% of all patients
studied.

Follow-up of all patients wa. achieved through a medical questiounnaire
sent directly to those individuals studied. Where the patients failed to
reply, the same questiommaire was seut to their respective physicians, rela-
tives, friends, etc. Additional help was also required from the records of
the patient's city clerk cffice, postmaster, employer and employees union.
Finally, results on about 10% of the patients were determined from telephone
calls to the patient or to a relative or friend. 1Im this regard, the record
of the patient, as available at the Lahey Clinic Foundation, was of cignifi-
cant help and provided mu.ch of the above listed infommatior 1In all, the
ultimate course in 9 patients out of 1,037 individuals comprising the test and
control groups could not be determined (less than 1% of the total studied).
Patient follow-up war completed between October, .970 and January 15, 1971,
All patients aeceasea by December 31, 1970 were included for purposes of

analysis.



RESULTS

Of the 12,747 electrocardiograms reviewed, 539 showed the presence of
one or more ventricular premature beats on the mounted twelve lead electrocar-
diograbhic record for a prevalence rate of 42/1000. In 90 patients these wer:
categorized as frequent (8 or more in a 12 lead electrocardiogram).

The number of patients in each decade increased progressively from Lhe
second decade of life to the seveath decade., Patients were present up to the
niuth deczde. Most patients fell in the forty-first to eightieth year, with
the largest number in the sixty-first to seventieth year age grouping. The
group included 337 males and 202 female patients. The sex ratio was more than
3 males to 2 female patients.

Table I, which shows the various disease categcries and number of patients
in each category, is further divided into 8 cardiovascular group (A) and a
remaining or non-cardiovascular group (B). There were 221 patients in group
A, comprising mor: than 40%Z of the total group. The miscellaneous group
included a nuaber of medical and surgical disease entities -- representing a
smaller number of cases in any single disease classilication -- as well as
those patients who presented to the Clinic without any significant disease.

Follow-up was obtained on 99.47 of the patients in “he study group (those
having V.P.B.'s) and on 98.8% of patients in the control group (those without
V.P.B.'s).

Study Group

92 patients in the study group (17.1%) died during the follow-up period.
A largc nw.oer of deaths occurred in the age group from 51 to 80 years, with
the pea. 2ing during ages 61 to 70. There were 70 males and 22 females out

of 539 members of the test group who died, showing a significantly higher
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incidence of death rate among the male patient population.

Control Groun

53 patients out of 498 members of the control group died. The mortality
rate was 10.7%, which was significantly lower tham the study group {p < .0l).
Again, the maximal number of deaths occurred in the age group from 51 to 89
years, with the pesk being in the ages 61 to 70. More male patients died than
females (41 to 12), with this ratio being similar to the tesc group. The deaths
in each category showed the same pattern as in the study group, with a maximal
incidence in the cardiovascular disease group (34 out of 53 aeaths).

The Electrocardiogram

All electrocardiograms were analyzed in the study and the control groups
for abnormalities other than the V.P.B. The presence of any of the following
abnormalities const.tuted an abnormal electrocardiogram: left axis deviation
of -32° or move, pattern of left ventricular hypertrophy by voltsge criteria
of ST-T change, left bundle branch block, right bundle bramch block, right
axis deviation (wore than +100°), intraveatricular conduction delay, atrial
flutter or fibrillation and ST-T change.

Out of 539 patients in the study group, 289 had normal electrocardiograms
in the presence of V.P.B.'s. Iun 250 individuals from tais group, one of the
above abnormelities was present, either singalarly or in cowmbination. 54
had left axis deviation (L.A.D.); 46 had left ventricular hypertrophy (L.V.H.);
8 had left bundle branch block (L.B.B.B.); 1% had right bundle branch block
(R.B.B.B.); 28 had atrial faibrillation (A.F.) and 78 had ST-T wave changes.

The electrocardiographic abnormalities were more prevalent in those patients
having cardiovascular d.sease.

In those patients in the study group who died, 767 had an abnormal electro-

cardiogram and, .n the case of only 24%, was the tracing normal. The
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electrocardiographic abnormalities and number of deaths are depicted in Table
I1. Out of 46 patients with an electrocardiographic patterr of L.V.H., 15

died (322). Ten oui of 54 patients with L.A.D. died (18.5%). Three out of 8
patients wita L.B.B.B. died (37%), and 7 out of 19 patients with k.8.B.B, died
(36%). It was most interesting that 18 out of 45 patients having electrocardio-
graphic evidence of a previous myocardial infarction (40%) were dead at the

time of the follow-up period, between 3 and 4 years later.

In the control group, 31 patients had an abnormal electrccardiogram, and
Table II notes these findings. In thc : patients in the comtrol group whe
died, 58% had an abnormal electrocardiogram, while 42% had a rormal tracing.
It was interesting that only in the case of patieats with L.V.H. did a iarger
percentage of patients in the control group die (56% vs. 32%Z). In all other
cases, the percentage of deaths was smaller in the comtrol group as compared
with the test group. Only in the case of L.A.D. were both percentages essen-

tially the same (18.5%Z and 25%).
DISCUSSION

Ventricular oremature beats are not an uncowmon finding in routine elec-
trocardiogram examinations. In clinical practice a majority of patients with
V.F.B.'s are not found to have organic heart diseagse. The prevalence rate in
any study will greatly vary with age, sex and type of population studied.
Chiang et al. noted an incidence of 3.5% in the Tecumseh Epidemiological Study
in their subjects 16 years and older.3 They noted increasing incidence with
age. Our anaiysis was on a clinic population, and it showed the incidence of
4.27,. He also noted the age trend of increasing frequency in higher age
groups.

Unlike other studies we have analyzed this problem fucther by suvdividing
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the group of patients with V.P.B.'s into various primary disease categories

for which they were seen at the Clinic. Of note was the occurrence of V.P.B.'s
in the background of a wide variety of medical problems, but the highest preva-
lence in the cardiovascular group may imply a closer causal relationship, at
least in the higher age groups.

Our recent experience in the coronary care unit (C.C.U.) has greatly
incressed our awareness of V.P.B.'s as harbingers of serious and potentially
lethal arrhythmias in presence of acute myocardial ischemia. The sigunificance
of this rhythm disturbance in the ambulatory individual is, however, not
clearly established., Insurance mortality statistics nave indicated a small but
definite wmortality risk and a higher likelihood in presence of the other signs
of heart disease.

Pell and D'Alonzo noted a significantly higher mortality rate with acute
myocardial infarction in individuals who had ventricular premature beats before
the acute attack.5 Linkle and associates in studying the frequency of asywp-
tomatic disturbances of cardiac rhythm and conduction on a random sample of
301 employed American men (mediaa age 55 years) noted ventricular arrhythmias
in 62.2% of six hour recordings and reported that these were significantly
associated with the presence of coronary heart disease (C.H.D.) with enhanced
risk of subsequent death from C.H.D.4

The Techmseh study also noted an increasing prevalence of V.%.B.'s with
age and an association with a higher prevalence rate of coronary Leart disease
and iacidence of sudden death.3 Of the 165 persons above the age of 30 years
with V.P.B.'s, prevalence of C.H.D. was three times more than in patieats
without V.P.3.'s.

They also noted a six times higher incidence of sudden deatF in the V.P.B.

group compar.d to the comtrols, or 61 per 1,000 vs. 12 per 1,000 during the

-80-



six year follow-up period. They concluded that V.P.B.'s carry hazards in

their own way, independent of other coroaary risk factors and increase the risk
of sudden death among persons with overt ¢r subclinical coronary heart discase.

In our present study we have investigated this problem in a more detailed

fashion by analyzing th2 underlying wedical conditions and other features of
the electrocardiogram for an indication uvi both the status of the r.yocardium
and the risk cof increasel mortality. Because of the general and widely held
antion that patients having V.P.B.'s also tend to have a significantly greater
‘ikel:hood of sudden death -- with this figure ranging somewhere between 6.1

3.4 __ substantial effort was placed

and 197 times the non-V.P.B. patient figure
upoa designing a :tudy which would establish in some weaningful way the presence
or absence of this significant relationship.

70 eliminate the effects of age, sex srd seemingly unrelated disease on
mortality, a8 primary goal of this research was to carefully watch study and
control group patients by age, sex and most significant diagnosis, if any.

As uoted previously, 17.1% of patients im the study (V.P.B. group) died during
the 3-- vear follow-up period, as contrasted with 10.72 of patients in the
control group. It was possible to learn of results in these two patient popu-
lations, numbering 1,037 individuals, in all but 9, or over 99Z of all cases.
“1ile it was not possible to determine exact causes of death in these
natients, it is estimated that deaths due to coronary heart disease comprise
1t least 60-657 of the total. Documentation of this figure can also be

zuined f:om the data of Table I which furtler indicates the importance of
heart disease in determining patient course and cutcome.

In other words, in this carefully matched investigation, the l.kelihood

of death in the study or V.P.B. group was orly 1.6 times that of the control

or_non-V.P.B. group. It should be noted that this figure, although
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statisticaliy significant (p € .0l), is substantially less than the 6.1 to

3,4 Its difference from these data s

10 times figures reported elsewhere.
believed to be due primarily to the carefully controlled nature of this study
rather than to other possible factors.

It is also irteresting, in comparing the relative rankings of disease
as established for this study and as shown particularly by the controls in
Table I, that there is a progressive decrease in percentage of patients dying
from different causes. The most notable exception is that only 1 of 23 con-
trol patients with atherosclerotic cardiovascular disease died during the test
period (4.3%) as compared with 11 of 30 patients (36.62) in the study group.
Although there might be some as vet unexplained reason for this very signifi-
cant difference, the present investigators do not present such a claim and are
inclined to attribute this difference largely to chance alomne.

We analyzed the electrocardiogram further to see if there were other
factors in it that were important inm predicting outcome. There were 289
normal E.C.G.'s in the study group and 355 in the control group. The mortali-
ties in these two groups were 7.5% and 6.2% which were not significantly
different. However, in presence of L.V.H., 322 and 56% of the patients in the
study and control gro ps died during the next 3 years, a higher figure in the
group without V.P.B.'s.

The present study cannot yield a causal relationsnip oztween the presence
of V.P.B.'s and increased mortclity rates. It is, “owever., clear that the
incidence of V.P.B.'s increases with age and follows closely the age trend of
the development of coronary heart disease. They are more prevalent in the
presence of a diseased myocardium, of which it can be a manifestation -- .n
the absence of other causes. However, because of the naturz of our follow-ups,

we cannot draw any conclusions on its relatiomnship, if any, to the occurrence

of sudden death.
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Disease Category
I. CANCER
II. INFARCTION
III, ANGINA
iV, ASHD, CHF
V. VALVJLAR
Vi, HYPERTENSION
Vil, DIABETES
VIII, LUNG DIS.
1X. G.1, DIS,
X. M1SC,

TOTALS

SUBGROUPS, PATIENT COMPOSITION AND DEATHS N EACH

CONTROL
Number Followed Died % Died Number Followed
25 25 10 40% 19 19
60 60 24 40% 53 52
41 40 15 38.7% 38 38
30 30 11 36.6% 23 23
19 19 4 219 14 14
71 71 12 17% 69 67
35 35 3 8.5% 35 35
50 50 5 10% 50 50
39 39 3 7. 7% 34 34
9 267 5 3 163 10
539 536 92 17. 1% 498 492

Died % Died
1l 56%
12 239%
10 27%
1 4. 3%
2 14%
9 13%
1 2.8%
3 {.%
0 0%
4 2.5%
53 10. 7%
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SPECIFIC E,K,G, ABNORMALITIES AND NUMBERS OF DEATEHS

STUDY GROUP CONTROL GROUP
ABNORMALITY NUMBER DIED PERCENT NUMBER DIED PERCENT
ST-T Wave Abnormality 78 17 21% 45 5 11%
L. V. H, 46 15 329, 25 14 56%
R.B.B.B, 19 7 36% 10 2 209,
1.B.B,B, 8 3 37% 3 0 0%
L. A, D, 54 10 18. 5% 16 4 25%
R. A, D, 0 0 0% 3 1 33%
Atrial Fibrillation 28 10 35% 4 0 0%

Myocardial Intarction 45 18 40% 33 7 21%
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"THE CORONARY PATIENT IN INDUSTRY"

Benjamin Schuster, M.D., F.A.C.C.
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“"THE CORONARY PATIENT IN INDUSTRY"

Introduction

The purpose of this paper is to discuss the coronary patient as he pertains to
industry and particularly to NASA. I will discuss the concept of precoronary
care, the acute attack which may develop while on the job, and the return of
the cardiac patient to work. The underlying theme will be the prevention of
sudden death due to coronary disease, since we know that the majority of

coronary patients will return to work, if he survives the initial attack.

The problem of sudden coronary death resides not in the hospital but rather

in the pre-hospital phase occurring within the community and within industry.
It has been demonstrated that approximately 70X of patients dying from coronary
heart disease never reach a hospital. Death is frequently sudden, unexpected,
and may be nearly instantaneous. Of the more thamn 500,000 persons who die
annually of coronary heart disease, 60X of these are sudden deaths. There are
also about 500,000 annual hospital admissions for acute myocardial infarctio
of whom 15 to 30% die during hospitalization. At present, most of our major
resources of research and medical practice are concentrated upon the
hospitalized patient with acute myocardial infarction and especially patients
whose illness is complicated by cardiogenic shock or severe heart failure.
Unfortunately, the prognosis of these patients is relatively poor, even if
these complications are overcome. By contrast, it has beem noted that there
has becn relatively little study of sudden death until recently, despite the
fact tha% these victims frequently have a reversible derangement and a good

.

chance of long term survival.
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In the past decade, there has been an increasing emphasis on reduction of
in hospital mortality from acute myocardial infarction. This has been
significantly reduced primarily by the application of the concept of
surveillance and therapy in the specialized environment of the coronary
care unit. In an effective coronary care unit a reduction of 50Z of the
early hospital mortality rate has already been repoitea. This reduced
mortality ha: been attributed to the prompt detection, effective prevention
and treatment of life-threatening cardiac arrhythmias by means of specific
drug therapy, defibrillation, and pacemaker insertion. The results of
intensive research in the pathophysiolcgy of cardiac failure and the
development of more successful therapy may reduce this mortality in the
future. We can now apply the lessons learned from the surveillance and
monitoring of in hospital patients to the patient before he reaches the

hospital.

A major thrust in the study of this problem has been started by the Interim
Society Commission for Heart Disease Resources under the auspices of the
American Heart Association and United States Public Health Service. An
attempt is being made to study the patient before he ever gets to the
hospital, and to understand those mechanisms which may result in sudden
death. Statistics demonstrate similar life span for patients who have been
successfully resuscitated fron» cardiac arrest or ventricular fibrillation
compared to those with similar myocardial infarction. It is important to

keep this fact in mind.
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In view of the high mortality from acute myocardial infarction withi: the

f .3t 12-24 hours after onset of symptoms, it is essential that the patient
be brought into an optimal system of coronary care as rapidly as passible.
There must be public and professional education regarding the early warning
signs, and there must be some organized attempt to provide more prompt
treatment for the patients who suffer acute myocardial infarction. The
resources of industry should be so organized that a system of stratified
coronary care can be implemented which will significantly enhance the
utilization of wanpower and facilities. Of course, this will vary with
local needs and existing resources, but with effective planning this can

be adopted tc meet the needs of each community.

First there should be some empuasis on education for early care.

A. Puovlic Education

The first few hours after the onsat of s mptoms suggestive ¢. icute mys ardial
infarction are critical since the high uortality during this time is presumably
due to preventable and t.-eatable occurrence of ventricular fibrillation.
Ideally, individuals with these symptoms should be placed unde- competent

medinral surveillance within on- to two hours after onset of symptoms.

The most frequent and important cause for delay in the patient's indecision
when he develops oppressive chest pain is lack of information regarding the

significance of the symptoms and the urgency for seeking immediate wodical
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c2re. Junother faitor may be the deaial of the importance of chest discomfort
wt&wmrmofthfmofmmmm.dite
consequences. There may also be misinterpretatioan of symptoms as reflecting
disorders cf otaer organ systens such as indigestiom relatisg tc stomach
trocdis.. There zay 2150 be faiiure to have an establisied velatiomskip or
chann: (o the personal physiclan or industrial physician who can be
coatacie at the time of an emergency. Finaily, there nay be iguorance of
w7 T0 rapidly eater the systen and cther psychologic, scciocecoaomic and

tavsicid barriers hindering rapid ertry into the systea.

¥Mzay of these prodlems can be corrected Sy a major educatiomal program
directed to the emplovee to teach the frequency of coronary artecy disease,
the common early svmptoms of azcute uyocardial infarction, and the effectiveness
of prompt medical care ia altering the immediate ~rognosis. Tadividuals,
particularly those who ave middie-aged and withcut 2 history of angina, shocld
seek inmediate attentiom if thev develop severe or oppressive discomfort ia
the relvosternal regioa, espec’aily if it radiates to the arms and neck and
does not promp:ly disappear. Individcals at aigh risk for coronary artery
disease si-7'd de ifeziitied S>ecruse they are a particular target ponclatisa
for this educational message. This grour incl-ides those with hypertension.

2 history of cigasette swmoking, “vrerlirid mia and diabetes, and those with
previous history ol angina or infarction. {130, «lli patients at high risx

of developing acute coronary di:ease should be instructed in specifi~ steps

to take when they experiecnce svmptoms suggestive of acute myo: :wrdial



iafarctioa ard cannot ixaedistely re.ch their physician.

It is recognized that expanded public education may produce o cember of
false alaruns. BHowewver, the nunder of lives saved should Justiy the

inconvenience in cost in terns of time and deliars.

Igually important ia emplovee eduacation is :he clear identfficati~n for

the patient of effective pathways fur rTapid eniry inrto tle system of
emergency coroaary care. The indastrial phesicin, and these charged with
maintaiairg hez'th of the esployees, sbould instructz the empiove=s rega-ding

clear-cut emergency measures in time cof such iilness.

B. ?Prefessionail Edocatiom:

The health profession muast recognise that wmore than half the patients with
acute ayocardial jafarctiocs have ;rodromal svaptoms iacludiag progressive
or crescendo chest pein vithir one week tefore the ozset of acute attack

azd ther fregueatly have coasulted a paysician during this time. Solowmon
2rd nis group have reported that of 100 patients reachircg a coronary care
unit, 65 hai significant symptoms cf hLeart disease during tue -oach prior

o hospitalizatioa for acute infar:s_ion. In patients dying suddenly within
the commmilty, prodromal syaptoms presumably a’so occur, although the real
facidence is unknowe. Kuller et 21 focund that 241 of corcnary .eart disease
victims with suddea desth bad seen 2z physiciarn cne week prior to Jdeatn,

thcugh the reasons for the visit were nol datermined. Ia Goteborg, Sweden,



Tid:lia actad that 1/3 -7 patients 2ring suddeclv haZ seen their physiciacs
withiz two days and i/2 witlin ruo wezks preceilng death. The meior
complaint:. were changing acginal patterr 2mdé uncsca: f=tiger. The Baitime-e
stodr Indicatel rhat 1M1 of all suiden deatk corsma~y beert disease vi:c. ims
had svmptoas lastiag from 2 o 24 bours. e mwiinessed .i-sths w=re

exclvded, 145 of thos» atflicted had lo—g or iasting synptoms.

L

= ovder Ic improwe response :f rhe individual sezking Nevp, pirsicians

z2=d other kRealth nevtssonel likely ¢ aake primary contast witl trke ratient

experiencirg syenionms <houid de educared ic the followvieg arzas:

A. Recognitioz of signs znd sompiome of imoendizy acute xyosardial
infarcrion.

8. Familiaricy vith commucity resources and fzzilities o that
defiziciTe coronsrvy care cat ba iastirgrted rapidly as possitje.

C. Tte adility te perform cardic, laong -y resuscitacicn.

D. TUnderstandiag btv zhe physician of icdicatics aad sses of Casicz

medications aad tr2atment of zariisc arthythmias.

")

‘hysiciars should have avsiiable appropriate wedicaticons for The treatmesnt
of cardiac emergencies. Amcag vecenl proposals recompezded is the use ia
high risk groups of self{-adunicisterel drugs such as Atrecpin:, Lidocaine,
as SoOT as syaptoms are racoguized. However, this approazh cannnt be
recommended uantil its efficacy has been proven by further Iavestigszioa.
However, the physician hincelf snculd Lavz considerable femiliarity with

such Zrugs as Digitalis, Lidccaine, Atropine, Propanolol, and Iscgrotereacl.



It bebooves tiose charged with: the hezlti. care of the persocnel ~f the KASA
Tacilities to have a cardisc monitor oo tbe gremiges 30 that the rate snd
rhrthie of the xeart zould ve observed. There shonld be am eiecitical
Zziibriliatecr bhand; anc tre phrsician and paramedica® gersonnel shoul be
iasirceted in the proper use of this squipment. Xot omly tke ghysician,

but the parzmedical personmel shomid aiwo receive instruction in the
cariispulmonary resuscitstive messzres. Prompc inctitution n»€ such measures
=ay be life-saving Im nany invtances. ¥Nany vears age, Dr. Clande Beck, =
rioneer in heart sartgerr, coined the term “hearts too good te die”. This
applics to nany Individuais who die suddenly cf coronary disease due to
ventricelar fipriliatica or cther arrhvthxias. These could be prouptly
correctea sl the individual restored to a aseful produciive iife eveatually.
e nouw recsignize this fa.l because we have resuscitated so many individaals
in hespitals and tiey leave the hospi:i®! alive snd approxiuately 70 to 80X

2f these patients are zitimately able to vretumn to their fobs.

The Coancept i “Pre-Corconary Care™:

If tne high morcal’ty from corcazry teart disease is tec be signiricantly
reduced iw the near fature, it wlili most prchably bde by identifying and
treating tie laaividuoal with the high rist from sudden death before he ever
develops the acute attack. As stated earlier ia my talk, we already
recognize individuals with byperteusioa, hyperlipidemia, diabetes, heavy
cigaretts snsaers, and those with a strong hereditary bickground havisg a

gceater risk for coronary keart disease. However, we now have availadble
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information which provides a larger framework fcr curreat action.
Statistics sbow that sore than bhalf cf suddea corocary artery disease dexths
come from a deficable group hiviag either previous wmyocardial infarction,

angina pectoris, ov known "risk factors®.

This paper is pot coacerned with the treatment of the hospizalized potient,
byt I do want to emchasize the urgency and importsace of edrcation a¥d
treatnent of some of these patients prior to bospitaiizarioz. There is &
coapelling necessity to determine who is most threateaed amoung the groups
suffering acule heart attacks. Oone method Ifor determianizg this risk ic based
on tle hvpothesis that suddan death from weantricuia. fibdrillarion is alwmost
iavariably herzided by ventricular presature beats and thet the suppression
of These wvertricular przmature beats preverts the occurrence of wventricular
fibrillatica. Recent epidemiologic studies reiate the occurrence of PVC's
to increased risk of suddzz de2rh. Chiang and Lis -o-woerkers from the
Tecanseh Prospeciive Stody repciled thst over a 6 vear pericd the sudden
death rate among persons over 30 with PVC’'s vas 6 times that of persoas
vithout PVC's. Hinckle and co-workers worlitoring 2ctively emploved men aged
SZ, foun? that the preseace of P¥C's with a frequency greater than 10 per
1000 cycies identified a group with 2 teanfold greater risk of cardiac death.
Trerefore, as soon as the emplcreer Las an acute heart attack at wvork ke
shouald be placed or 2 cardiac monitor and veatricular premature beats should
te specificilly looked for. Administration of antiirrhythaic drugs, such

as Lidocaine, could avert a sudde; disastar. Also, nmany employees actively



working, and who are ar Ligh risk, shculd be placed on antiarrhythmic drugs,

especiaily if they have demonstrated cardiac arrhytimia previously.

Returaing the Patient to Work:

Next, I woulqd iike to discuss the matter o>f returning the cardiac patient to
his jou. Obviously, there I3 o fixed time interval folliowing an acute
avocardial iafarction when the tardiac patient should return to his job.
There are individual aifferences in the extent of damage to the Leart, plus
the more corplex matters of the type of job to which he is returning,
enviroanenzal cocditions, social factors, and motivation. Both iadustiry
and tae medica: crofession need hLelp in this azea. ¥Xot enough has been Aone
in the past (avards the vhole problem of cardiac rehabilitation. Several
excellent cardiac cvaluation work snits have been set up in various cities

of the countrv, and this is a start in the right direction.

Various classifications have beea proposed feor grading occupational demands.

A system based ou peak loads has been used ani generally corvesponds to coxmon
conceptions cf wi. . is and vhat is not heavy work. For example, sedentary work
eczails a peak loaid of 2.5 calories per =inute or below. This weans lifting

10 3I35. sz2xiava and occasionally lifcing and/or carrying such articies as
dcckets, ledgers, and small tuois. Altkough a sedentary job is defined as ome
whicn involves sitting, a certain amount of walking and standing is cften
necessary ian carrying out job duties. Jcbs are sedentary if walking and

standing are required only occisionally and otner sedentary criteria are met.
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Light work implies 2 pesk load of 2.6 to 4.9 calories per minute or in other
words it means lifting 20 lbs. maximum vith freguent lifting and/ot carrying
of objects weighing up to 10 its. Even tiough the weight lifted may be oniy
a negligible amount, a jcb in this category requires ste=ling or walking to
a sigrificant degree or it invoives si:iting most pf the time wvith a degree
of pushing cr pulling of a2rms and/or leg coatrols.

Mediua work implies z peaak load 2f 5 to .’.Sicalcl‘:u«.a per ainute or "lifting
56 1bs. of maximm with fregueat litiing #nior can'ying of objects welighing

up to 25 los.”

Beavy work iwplies a peax load of 7.6 caiories pc': sinute aad abcve. There
is lifting of 100 lbs. maximom with frequent lifting and/or carrsving of

objects weighing up to 50 lbs.

Evaluation and classification of each job is based on a definite nrmder of
studies, usvally after observation of the job sand for different placas of
busiress. Because of this, some variation is expected. I might add chat
chese definitions were taken from the Dictionary of Occupational Ticles,

Trird Edition, Supplement 2, 1968, U.S. Depart=ment of Labor, Washington, D.C.

The restrictions placed on the patient should entail a thorough knowledge of:
1. The demands placed upon the circuiatory systea by various activities.

2. The present and future functional state of the circulatory system.



3.

The acure and long term effects of those demands on the functional

state of the circulatory system.

The circulatory system's response to a given lewvel of energy expenditure may

be modified greatly by meuy individusi factors including the following:

1.

2.

Restricted systemic cardiac output.

Duratica of work. The duration of work is important. The enargy
demands during maxima]l effort lasting less than 2 mioutes are largely
covered by anaerobic metsbolism so performsnce cspacit> is oot
directly related to oxygen uptake and cardiac sutput. A persoa with
2 restricted aerocbic capacity can frequently toierate bheavy workloads
provided cthe work is of =hkort duration and is tollowed by adequate .
periods of rest and/or work of low intensity.

The nature of the work, f.e. isomctric or isotonic, significiatly
affects the c:irculatory response. It has been well established that
isometric vork and work with an isomctric component such as liftiag,
bolding, cr carrving objects of all kinds, pushing heavy objects, or
workin; with arms over head is associated with a much larger increase
an systemic blood pressure chan isotonic vork at a similar level of
oxygen uptake.

Environment: High altitude for example requires an increased systeaic
cardiac ~utput tc coapensate for a lower peripheral arterial oxygen
saturation. Extremes in environmental temperztures also require zn
increased systemic cardiac output. In addition, high altitude may

significantly increase puimonary vascular resistence in patients
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wvith pulmonary hypertension.

S. Emotional Stress: This say produce prnfound circulatory changes
and significantly add to the circu’atory load during physical work
witnout affecting level of cnergy expenditaure.

6. Body Size: This should be taken into coasideratioec in any discussion
of energy demands. 1In general, a smaller individual is cot &t a
disadvantage as long as the task primarily consists of locowotion.
The energy cost of walkiag and running is proportional to body
weight. By contrast, the energy costs of moving objects 1s largely
independent of body size. The small individual is at a distinct
advantage siaice physicai work condition, all other things being
equal, is propnrtional to body weight.

7. Vigorousness of movement.

8. Individual Variatiom.

Finally, the cardfac who is returned to work should be checked periodical’y and
should be made to feel that the industrial physician is iuterested in main:aining
his health and welfare. The employee should fee! f_ce to seek counsel,

particularly 1f he is having symptoms.

One of the better methods of objectively assessing the progress of the cardiac
is the use of the bicycle ergometer or treadmill stress test. This is now
being used extensively throughout the country to give a better idea of cardiac

performance as manifested by fieart rate response, blood pressure, and

o
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electrocardiographic changes.

In conclusion, I have tried to discuss a large topic in a short period of time
ith the hope 1 have given you an overview of the problem of the employee who
may be having prremonitory symptoms but who through ignorance, fear, or indecision
fails to seek medical attention promptly envugh and is heading towards a cardiac
disaster. I have tried to esphasize the importance of both pubiic education in
this matter as well as procfessicnal educaticn. The physician must be able to
receive the patieat wit: a prepared plan to reduce sudden deaih and to obtain
speedy and effective ca~e for the patieat. Mortality reduction will not be
affected without a carefully planned approach entailing some of the principles
vhich I have discussed. It is important that the physician undeistands the use
of a2 monitoring system which need not be very elaborste, and not too costly,
and he must be able to administer antiarrhythmic agents promptly as well as to
be able to dv cardiac defibriliatior, and instituis prompt cardiopulmonary
resuscitative efforts so that the patient could be kept alive uantii he is
transferred to a hespital for further care. Finally, I have attempted to
portray the neei for a more di'igent eifort to return the ca:diac patient back
to his job in & sensible manner with a rational prescription tailored to his
physica: and emotional capabilities. The physician will have aore confidence
in placing the patient back on the job if Le understands the type of iob to
which the patient is returaiug, the leve’'s of enmergy expenditure requirud by
that job., the environmental and emotionsl conditions under wii:h the work must

te zonducted, anc the duration of work requiring maximal ecergy demands.



by

F. G. Plorce, M,D.
Ye.anedy Spece Center, Florida
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7 ) Am—mmmmmmnmtﬁn il be wouls
: ,glve a 30-ﬁmxte talk on mathametics. ms znsve*- vas,//Gsz'm,
in 30 aimxtnsl coumn" mnmad the bibliogrsphv o+ such a talk.”
Todsy, I do it find myself in that enviable posf‘tca. Reviewing the
T 1is tm-e-mmr—ssmatmsouttobesmevhat 1088 of & ..askthnn
a review of the literature on such a sublect as "the social iife of a
791@.1- butt.”
| Lot us firs’. define Sufrasound so thet at Isast ve will all know
what we imow nothsng sbout. Infrasound is classified ard described
as the sound fréquency:v?zich 1ies between 2 ani 20 cpe or 2-20 hertz.
Now that should put you in the driver's seat. A
Thece frequencies are belov the capacit:’(:f the human ear to hear,
but because they produce vibrant erergy, they are caéable of producing
certain effects on humens. These effects, nost of which so far are
subjective in nature, have beer the topic - f several research projects.
It would be v :11 at this point 7to im'.ng out the seriousness of the
problem. We have spent vast resources on the cffects on man of unclesa
air, pollut.< water and high frequency noises - all of which are
gradually taxing tielr toll »f life or at least pruducing measuruble
tathology in the human race., daving ::eviei_red the subjzct of infrasound,
I am convinced that we are on tke verge of disaoveri.;.:g yet anotheI:
‘environmental factor to add to the unslaught. Unfortunately, we aave
merely tappel the surfuce of tkis cne. Who can say for example, that
the results of some of our studies on hi-frequency sowd bé.ven't
reflected some affects of infrasound, cince many of tie tuiles were
done with mixed freguenciles.
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Tor k. mowent,. cousider the sources of infrasound to which we

are all subject: (1) O-l«*{mbiles; {2) airploues; (3) h(lnea.ii-' c@;::

ditioners and beating uni's, cushua:hez_-s » washirz machines; {¥) -

——

trucks; (S5) buses, trains, and marine engizes, stc. “.'!rerg,_;:sPam]_y '

an hour in any day that all oF s are not ,snbjeé? to exposure to»
tnfrasound, much of it jn small amouats perhaps, but ‘a.‘sAti':—ady,:"con-f'
stant exposure. " ‘ T — o

For oxampie, an engimer wkor i know recently measured the level
of infrascund in his modem avtcmolile while driving om 2 highway at
50 wph. This so called "quiet™ car produceé over 100 dgcibels: of
infrasound at 2-22 cpc. This was with the car in good operuting -
sondizon ard with the vindows closed. |

How co~sider this: To date no one has- outlined or esta%lished
g~cepiable precauticns of what constitutes excessiv: chronic exposure
¢ infrasound. The closcst we have come ’*(; this is the study by Mohr,
Cola, Guild, and Van Gierke, which shows that =ven shortr term expo-
cures above iBO dcb produces definitiely recognizabie subsective effects.
The s_udfes of Nixon and Sommer have pointed cut the effeqts of J.nfra-
sound on our ability tc commmnicate. wdixon witk Harcld Eille have even -
gone g0 far as ¢ itwy the esttenuation effects of ea.f muffs on infré.-
sound--su we at lcast have nade some inquiries &s to hqw o prevert

exposure, but we don‘t lknow as yet what we are protecting ocurselves

from,
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“Vipdimir Gavreezn of France, who is the -head o the Eleciro Accusiics
| an2 Autamation ik Of the Nstiomai Center of Sciemtific RBesearch of

. Prarce. Tk articic apo-eved in Sciepee Negezine I Januery of 106L.

- Fg:.33-37. Ome of th meny poimts viich be brings out it the fect
iher Infrasgecd is wos ii.‘."f‘::i:lt £0o meacsure, inlzed. ke meterclogicsl

_ ye;p!.e beve been using infrassund detecicrs Tor years .o ascertein the

- lIocation v 1 I-teesity of thmdersiorrs tcrzades, and bioricenes. el

b
3t
n
Q

5% wrickh prodaes infrrscand exiscions meeswrelrlie for miss. Ee zlc

-~ Brinis omi that ir “resonic detectors were being ured In W¥orld wer I ic
iocats ey JLS. S0 ow iack of investigerion carmol be excused by

=ny stetem mi o The “effcet ‘hat Toar enmemy 1t pot memcurablel”

~ I skli pow enumersie for you the suhiectiv: STroioms wrick heve
been .re Y231y docament=E by severml 2uthors in Ltxdies I enich They
isniy tha: ALy resuits mast be comsiisrea 2s less then comclusive con-
sidering 192t Iiradegu=te numbers cf sublzcis and the leck ~f basic

mwiedge cf the axisting prodvlen.™ Fere sre the sympiams:

Tatiga=e.

Jout
D

2. Irritabiiiiy
2 Insamia
fa Headach:

5. .ck of asiliizy tc comeentrate



£11 of thess symptoms, plus some aibers. bave been as well doou-
merted us can be exseciad in stodfes designed for s jective resuits.
As we 211 yow, ary suck stafies are dimeys subiect 1o 2 grest ﬁsﬁ’ of
SUhE o TE Sy U AL WM T i iy
Mmmmmmammmis thet we Beve so far zot been
able io coxe up with a rindy of fbéecmre findings whish caz be repro-
Sared gnd peasured in 2 .aa’iz«mm*y N : ; .

Toe uost extersice M desr W M zmza Eeeaiile o
mzzm‘"azms&mbyﬁmgw Wmm&ammwm«w
there sppeers 1o be moeswrebie changes ir vitentn f:, cholzstersi ant
Ciornse ﬁz. rromie subjected To relstiively high mm s of infrescans
Tor short periods. Cerizinly 25 = Puwiure project, thes, sindies choaid
e oricsciy smelyzed epd repestied by the same wma Lo asceriein whoether

or not the Tesulis arye m;mmiw « Also, siore the levels of il

Shree of these subsiancss Bre cmsm tiv ir 2 biretic (ods i the Bede,

mme wopders as “he authors 235 if, im truth, infrescepe $°521F wes
reaily the cauce of the chorses or Wether the stresc producsi by

imfrosoant wes sotusily ther culprit. Habr, =% 2., wers o

T oeble o
reprodues Thes: rexyits miﬁg fifferspr rethods,
“Iet me now reveszl O VOU s = stric.ly subgectiive facts which bave

%

L6 =y znowisdge. 1 am nol imsvodiucirg ipess f0is BS gospel, caly
oent Ioring them as foold for chought.

i. Why is I that is 8 building Iz whick the infrecound Jevel Fne heen
meacured o be in excess of 50 dcbh, has there been 8 iwo ard one-

Luif times turnover of pers.onel over 3 period oo three yearst I*

My awean noching - but it is worth mentioring.



ALl of thess synpioms, plas same ~ibers; kave been as well docu-
meried ss can be expeciad in stodies designed for subjective results.
As we all kow, ary such stodies ure gismys subject o a great des? of
gnesti(mnsbyteseardaersvbodnlwithcbjective resul's only. Omns
o!cx:;-m.i:;p‘roblms in zhir spngseismwe-mi-e;?mmtbeei
"able tc.‘cm up with a rindy of chjective ﬁndj.ngsuhir_hmbe repro-
" Guced and reasured in 2 Aabmmz'y
. The 405t extonsice stody todewvhzchéalt nyhmn'ahic- cors—
m‘cwaameby&aw dmmﬁith;tmmlnted-.h‘
there appears o be m.a.urab.e dnnges i.n vitemin c cbol =steroi az-u
Eiacose ir o~ople subjected io reiatively high apcmts of infrascuns
- for short periods. Cermmasafntnrenmject, m studies shouii
hr Cicsceliy anelyzed and repeated by the same metbod 0 asceriein whather
2T not b :wes'.z...sarerem.b.,e.- Alsc, since the levels of =il
saree of These sm?staum‘am constantly ir a Limeti: [ ode ir the body,
e @opders as the mxtbo"' 33 i.f in I h, infrasog, 1‘.5&1‘-.’9&5
re3ily ithe caz.y of ke d:ex:,,-s ST @Rsther the stress p:-ed.."e‘ by
S Infre=soumt wWas sctumily tba:- caiprit. Mabr, =t ag, ‘\vf:re =< eble 3c

reproduce thess resuits using differsel r-thods.

Lot me now revezl 1o you 3= stricily s:n‘:,:»:-tti;é facts which heve
came 1o =y mnovisdge. I am wot invoducirg ipess fasts as éwpel, ocaly
menioning them as food for thought.

) i. Wy is it thai In a buliding Iz vhich the infresound Jevel has bhecn
meacured tc b2 in excess of BD dch, bas there been a :wo and one-

Laif times turmover of perscanel over a period ¢, three years? I*

may aean nolhiag - but it is wort®: menticring.
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2. lﬁvisitt}:atsevemlneﬂenc:topmkmofthis
yaﬁ,icdubﬂlﬁjngm:wsmuimthm
-af Patigae, irritubility. headache, snd imbility %o councen-
iratel It-r.ynmm:h!;g,h:itisvorﬂ:-ntim' -

j. Sby Is it thet airiine pilots ani iruck drivers have gone i3 -

" their monageuest and wnioms to complsin sbcut excessive fatigue

;nﬁmtytoemmmlmtdps! Naybe there was

'—enniterlormt;re;tnybet!;éxéisatmﬂusialogicdm.

Vfg.’thinkzes'bxlistartessomasms_sﬁle.

_ WaSA bas speut pe :wall amount of time ard effort studying the
whoie problem of infrasound in their spacecraft in addition =c higher
inteusity sound. I feel we, as & grow, should help in enyuay—we can
tc add tc ib= peager wcumt of krowledge now availadie. T foreseze that
in the not-‘co-Gistar’: future, the automotive irdusirv——sparred om
persans by some Faderian inflme--ﬂl]:é-:-g:lntoreseamhinthism,
+0 be foilowed closely by airlines, textile Siders, boiler mmkers, etc.
I wczld like history.tc show tkat we, as a group, aided substantisiiy
> early mowlsdge of *he problem.

Wois we peed, and need now, is 8 reproducible, measuradls effect
on mmsas of infrascund energy eaposure. At Eennedy Spe~e Center we
are interested in & studv of the effescts cf infrasound on the fragility
of red blood cells. We are aiso thinking of a study on the learning
curv. of rats, aot as chbjective a project as others, but it pighc tell

us something. A st on the effects of infrasocund on serum proteins
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mighi aiso prov: cclightening. Certalnly, any work dirscied towerd
the ceniral nervous 53siex would be most Interesting. e must chimiz
sone meesurable, repeatable information. (As is the usuzal case in

m 15cal research.) Svhjective clinical symptcas bave gives us our
first hini; we pust now go imc the mized research phese of the
robiem Wit the air of establishing veascnable T.L.7.'s for chromic

ani acate f:@ésnre-
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The purpose of this paper is to present several approach>s to
the study of chroaic disease in an employee population. The data
greserted a.r& very preliminary, therefors, no ccaclusions of any
xird should be drasm from their use. We are now preparing aunother
study m this subject wi.h the use of wore definitive dat2 from whichk
vaiid conclusions ray be reached.

Tke ewiution of chronic disease in a skilled, traimed, produc-
~ive, workferce is a subject of major coocern to an organization.
While in the long tera, pno single individuel may be considered in-
fisyensarlo or his abéence, temporary c. permsnent, detrimental to
zhe zood of the vhole, the loss of bis services does present immediate
pridlems in recycling his woraloed, assigning others his duties, and
shouid his loss be persanent, a major expense in recruitment and
reiraining his successor. Wten such losses occur in & large mmber
c? wrkers, or within a short period of time, they may actually
interrupt production schedules and deadlines and thus uitimately
affect the entire organizatioe ir its ability to meet the commitments
to wvhich it is dedicated.

In 1970, at -the BASA Goddard Space Flight Cen::r, a population
nf avproximetely «+,0003 workers, there were 13 fatal a=2 102 non-fatal
major time loss episcdes, causead by mental disorders, diseases of the
circuiatory and digestive systems, and neoplasms. Based on the average
annmual saiary rate for 1970. the total personnel resource loss due to
chroric discase, wes cver a quarter of a million dollars.

A review of emplcyee health records over the past five
and a haif years produces twc facts worthy of cousideraciom:
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in a dynaaic wo-king prpulation, chronic disease rates do mot
remain corstant (Figure 1), nor are they distributed evenly
-thmqi'.hnut e organization (Figure 2). If a preventive medicine
progrQ;. opcrating within the orpanizatioasl environsent is to
achicve it;; ébjective; that of promoting the health and well-being
of the esployee population, ard is given limited and prebsbly less
>thnn adequate resources to do its job, it shoulC be aware of trends
and patterns in disease prevaleace, be able to separate high risk
groups from those with low risk of disease, and search for possible
-cnntril-utory employzent-relate« probless and mﬁitioﬁs.

In this psper we will review the chronic disease incidence
experience at Gnddard, during the pericd f.oe 1966 to 1970,
summarize preliminary deota for 1971, and attespt to relate this
experience to specific prograsws and events which say have had
some causative influence. The information used will include
records of periodic and return to work examinatiouns conducted by
the Goddard medical facility, injury and illness visit reports,

and wortality data.

The Relavionship Between Major and Minor Disease States

First, it is proper to consider the relationship between

minor disease astates, major disease states, and permanent disability
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and sortality. Altheugh Figur~ 1 deals totilly with masjor

illness episodes, even thess oay be ranked by or:der of debility,
vwith wental and disgestive disorders (usually causing tesporary

tise Joss and rarely dénthl at e botzom, discases of the
circulatory system and ncoplasms (which say be peraancatly disabling,
and perbaps fatel) in the -iddl»; and mortalities (representing
pe;-nnent severance from the organization) at Lhe top. ‘szepiSUde
rates in the lesser conditions increase, so do th: rates for the
mnre fericus illwesses, and mortalities. A& graphic display of

these relationships appears in  Figure 3.

It is quite logical that a population»yi‘lding an increasing
rate of ncn-fatal chromic disease states, such as im circulatory
disease, and neoplasas (and thus weakened by the first onsct of
these cooditions) might also yield an increasing rate of mortalities
from the same diseases. 1t is aiso logical to assume that if these
diseases are influenced by certaia chaoges or stresses in the
environmen:, these stresses say first be expressed in a population
in the fors of sub-clipical sysptoas and behavioral patZeras, thern
in. the developesent of overt conditions such as ahxiety neuroses
and various digestive disorders, and finally in more serious diseases
and ccaditions which say ultimately cause permanent disability or

even death.
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At Goddard, there has been a rtsing trend in all categories
of discases, which is explained neither by changes in the overall

composition of the popeu:lation, nor by aging_(figure 4).

*we R Jjepstup 2etwsen Disease and the Internal Orpenizotional -
Laviroaoe o ' —

I the ‘onsel: of curomic disease is produced or at least
apcravated by conditions of the occupational, social, or economic
cnvimuén:, the prew:ntive medicine teaa should be aware of
tiirse ink luences nnd;their relationship to their patients® health.
Euvironmental conditions may be divided into two categories, tinose
created soleiy within the organization and unique to it, and those
created by the outside world. We shall deal first with conditions
~f the interral envirooment.

In Figure 2, the distribution of chronic disease incid.nce
by orpanizational element, we found significant differences 1n ali
categnies. Since these might have been accounted for by differences
in the occypational composition and age of the populatiou, we
selected four organizational units fur detailed study. In the
following discussion, tae analvses pertain only to male employees,
and orly to those who were working at Goddard at the beginning and
at “he end of the study period (1966 to 1371), or who had been

separated during the period for medical disability or death.

«112-



The first two proups are the Tra~king and Data Systeas
Directurata (Code W), vespwmsible for data acquisition and
analysis in the operarion of tie unmanned satellite tracking
network, and the Mannced Flight Suppor: Cirectorate (Code 80G),
responsible for data acquisition and analysis in the operation
of the manned flight cracking metwork. The male popuiatior. of
both directorates is comporcd rsscentially of angineers ;nd
technicians, and there is n» significaant diflerence in age. In
1565, the two populatioms were coabined in a single unit. In
1567, becuause of the emphasis on tLhe manned lunar ianding program,
tae unit was split and the two separate directorates were fora«d.

The five year history of coronary heart liscase and malignant
neoplarm fatal and non-fatal episodes is shown in Figure 5. In
suaaary, the male population in Code 500 sustained a rate of
37 per 10,000 and Code 800, a rate of 110 per 10,000, & significant
difference (P= ,01),

The second two j:roups are the Projects Directorate (Code 40Q)
and the Space and Earti Sciences Directorate (Code 600). The
male population of Code 400 is composcd mainly of engireers and
technicians involved in the development and design of unmanned

scientific satellites. Code 600 is populated predominantly with
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scientists aind scientific aides, ard is engaged in long teram
research and theoretical studiesz. Again, there is no significant
di{ference io ape,

Tue fave year bistory of major chronie disease episades
for these two directorates is shown in Figure 6. Here, Zheiv was
also 2 significant differ..-nc: between a tot- ! rate of 51 per
16,0 in Code 600 and a tate of 151 per 10,000 in Code 400 (P= .05).

A second form of data, and certainly more important far
our;uoses, would be a means of detecting high stress pericds
throu:is discreet clinical weasuremerts before actual disecse
conditions evolve. In an occupational environment, where we take
routine periodic wmeasurements of large segments of the population
over long periods of time, this may be possible.

As an evample, using our same four directorates, we have
plotted a wmoving average of t§e mean diastolic blood pressure :in
male employees, age 40 to 49, over the five year perind. The
results appear in Figures 7 and 8. In both cases, there are long
reriods (those in which the majority of the illness episodes
occurred), in which the means of the high risk groups exceed thosec
of the low risk, and at least support, in pa:t, the logic of being
«ble to isolate critical periods of time and populations, not only

by disease trends, but by other measvces.
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In Figures 9 and 10, the <awe mean diastolic bload pres:ures

:S'Sare plotied apainst the di<ease trends for Codes 800 and 400. The

nitterns for both orpanis.at ions are remarkably similar, with the

upward trends in blood pressure occurring well before the upward

ticnds in discase, and s.pesting thiat some predictive cupabilily

.y exist. Again, tiese t;i;;urcs are based on onlv -om.- of

s Lt ituie of measurements and certainly others may serve u~ aus well as

epidemiol pical indictors.

Space flight activities are recorded above the blicd prewsure
tr:nd lines. In Code 800 the peak e«an blood pressures are reached
during the period between the first lunar orbit and the .1rasi twn
manned landings. In Code 400, "he peak is reached dur.i,. late
1€68 and 1969 with the unwanned launch activity was heuvicest.

One can hypothesize quite readiiy atout the reu-ons {or the
differences among the selzcted groups., Mcre stress, and thur
illness, would appear to be assoc.ated with aonitoring a ma.ined
space probe than with an unmanned probe. Siuilarly, the lirection
of specific Zlight projects with fixed deadl>nes uppcars to be aore
injurious to health than the slover paced environaent of (re spacc
scientist, However, to assign the cause of ill hcalth to any wingle

occupational factor, is evroneous, and ignores the importa.t ex.err. 1
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influences of heredity and the socio-econonig environﬁén;; ;ﬂéfé,'iiytx?
ye are conceuned, not veally with causes, but more witﬁ,éggh;agééf;;;;;x
datecting and monitoring hipgh risk populatiops,:and for this pn%?b;é:%Tﬁ
aisease “rends seem to have sanAprgctic;Lii§.; : . :‘.;i '

The Relatiovziip Between Discase and the External Environment - -

In 1966 NASA lud. reached its péak. Fron‘tﬁag year-began & -

X

fropgressive decline in federal funding  manpower, -and kpacerxgight -

artivities, summarized in Figure 11. Of the wajor NASA instal!atidps,

Coddard wvas the only facility which continued to grow. o -

From mid-year 1967 to the erd of 1970 the NASA’popﬁlatiop T
had been reduced by 5,500 workers.. This was accowplished by nocmal

atliition, voluantary retirements, and by reduct.ons ia force {RIF).

The dimjnished space exploration eifort ‘affected induéfty as well -

as HASA and suddenly aerospece employees vho had been accustoxed to
widrspread mobility and a seemingly endless choice of jobs were
f%ﬁﬁ“ with caployment freezes and lavoifs,

e

3 - - .- - - -
ég As cthrr BAaSA facilitics reduced their populations, some of
%Y

-
;e d
L r——

TS sinemployed were avnorbed oy Goddard. The Goddard'emﬁléyees,
.though still secure in their own eavironment, coula not have been
unaware of cvents outside, and if they doubced the accnunes in their

daily ﬁews;apers, they nov had first hand accounts from their

relocated fellow employees,
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A< the aeraspace progvam Gas declined it bLas uniguely
affectec both the higély skilicd employees and tie unskiiled.
Traditico.ily, poa-profeseinaal workers have beea ~cunsidered
sore insecare in decilinii: employment sitwations thcon professionals.
if this i; true, it mar parfially expiain the sudden increase ia
esmioyer sortality at Goddard shown ia Figure 12, culsinating
in &4 significant difference between the two grovps in Jansary 1971,
wizen the first Godoird reducticn in force was amnoupced.

AT Goddacd, thc majcrity of t(ie non-pl.ofessiﬂ.:zl workers
reside ia the Directorate of Administration and Maragez=nt (Coae 200,.
:n Fijure 13, wve bave a2 sommary of acute episoces fuor thar
Directorate. 1In the twelwe soath petricd centered in Januzrr 1969,
the total episode r:te was 172.4 per 10,000, Ir the Tvelve morth
pesiod ceatered i Janvary 1971, the soath of the RiT anncunceament,
*ne rate was 322.6, s siznificaat increase.

Although the reduction in foice was officially soacurced in
January, it was nact aScomplished until eight noaths later ia August,
197:. The period wss ore of unceriainty, 0ot naly for those empicvees
who would actually e =ffected, but for the whole populazion. The
ionediate effects were a dramatic increass in medical feciiivy
visits. In Figure 1%, we have the trend for the twerty moath

period begionning in January 1970, for Code 200. From the date of the
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2iF anncancenen- , Bea-occupslizaal visits increased steadily
unzil Har, the montid «f ihe voiuatary retiremear deadiine.
fccupati mal injuries, foilowiag their usual upward swe=ss Tread,
ZXCEACEG 1 - AR €1 e PreTee-is SGEDEr.

Gddard has passed aw Inwe the fizst phase of cctal
uncertainly, te the traasition poriod, wivn e oew O ZSSigimmode
ind selwcalicons are dbeing ={l«civd_ Beginzning ia October, Tthe
opuiation will enter a third phase, that of adjustment. fuli
wiJecis nf the wif ou eopicvee heslth will 20T b2 seen Ior
~s< iy another vear. In Figure 15, we have apain plotied aewn
dixsialic tlood pressure zzainst the zcute episcde raie fer Cofe 2w,

in The twealy wonth perind under studv. dio00d pressures pea2ked

>

a saiaaTy, declined and peak¥ed zgair Ioliowing The wciartary
Telirecment Jeadi e, and aTe “OW 1n 4 second decline. “herher

This is significzal or not, m:st swait the Ziial S2ta on disease

Ihe 38S0- 1aTion of environnen with the ewriition of chranic

ved concern TC the medical cocmunily

i

zissase has Fueen & sublect ol
far the past cenituiv. -a¢ concedr of The organizational wmwedical

facility . gens up a4 vast new warld of possibilities for reswsrch in



thiz area. The discussicon here has dealt not particutarly with
the eficcts of eavironocnt, hat ratier with the sdasurenent of
health treals, with or viticul external iciluences. The
practizality of such mc.icreacnts, we feel has been demnastrated,
NOt S0 sach {Sr purg okes ol researcn iato the essential causes ot

iliuminating hign Tisk arezs, as an «ide in

A

iilness, is ic
concentraling scarTie od.CAl rescurces waete they will Lave the
grearrst vaiume. With tue jrowiih of autoaaced d:ta sviioms in the
com. g C-cade, the possinilities for real time oolitoring of healtz
irends zrve eadlcss. witn this capabiiity, it is Dopud thail a

significant conrributica wili glifimately be made o tZe mansgewant

of chrocic disease pradblems.
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NASA GODDALY SPAGE FLIGHT CENTER
HICIDENCE QF LIAJOR CHROMIC DISEASE, 1551970

Rate Per 10,000

1966 1967 1968 1969 1970

MORTALITIES. ALL CALISES 20,2 200 196 303 3L2

|

.l NS ]

CIRCULATORY DI SEASE 0.6 781  49.0 9.0 8.3
[sp.0f

T X,

NEOPLASMS 253 2,0 200
NS P .07

MENTAL DISEASE] 2.1 " 25 38 M2 4.0
SP-.05
DIGESTIVE DISEASE 2.9 65 909 10 181
LS P-.00 |

1. Includes Fatal and Non-fatal Episodes
PTOURE |
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27 TAJOR CHROMIS DIS: NG

R

ORIz

J, 1055-1970
Rate Fer w.o..,o

LEVEL OF
CONFIDENCE

ORGANIZATION CODE

200 300 400 500 700  8C9

NN .

6C0

MORTALITIES, ALL CAUSES

CIRCULATORY DISEASE!

NEOPLASMS!

MENTAL DISEASE!

DIGESTIVE DISEASE!

33.1 1.5 424

117.6 60,2

.1 1.3 3.8 44.8
53.2 22.4
244 1.2
2.5 112

0.4 505 SP-

SPe.0
6.7 521
4.1
14,1

41.2

12.8
13,0
25.9
38.9

SP+.00]
SPe-.0l
. 001
. 001

4.8 10. 6
42.4

42,4

15.0
69.9 SP-n

1333 909

1.5

1. Includes Fatal and Non-fatal Episodes

FIGURE 2
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NASA GODDARD SPACE FLIGHT CENTER
DIGESTIVE, MENTAL, AND CIRCULATORY OISEASE NON-FATAL EPISODES
AND TOTAL DEATHS
Rate Per 10, 000
(12 Month Moving Average)

TOTAL DEATHS

1966
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NASA GODDARD SPACGE FLIGIY GENTE
POPULATION GOMPOSITION ADD CHANGE, 966 1970
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POPULATION N 3958 3997 4073 4295 4487

MEAN AGE 85 382 383 %4 39.0
K OCCUPATIONAL COMPOSITION (%)

TRADES, CRAFTS, 21,3 20,9 205 248  26.5
TECHNICIANS

SCIENTISTS, ENGINEERS 46.0 46,9  48.5  46.3  44.3
SECRETARIAL, CLERICAL 18.5 17. 8 16. 5 14. 7 15. 0

PROFESSIONAL MANAGERS 14, 2 14.3 14,4 14,2 14,1
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NASA GODDARD SPAGE FLIGHT CENTER
EMPLOYEE MORBIDITY AND TIORTALITY EPISODES
1966-1970
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NASA GODDARD SPAGE FLIGHT Gi )i,
MEAT DIASTOLIC BLOSD PRESSUNE
MALE ELIPLOYEES AGE 40-4Y
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FIGURE 7
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NASA BODDARD SPAGE FLIANT CEITER
MEAN DINSTOLIC BLOCY PiiESSUnE
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STRTUS € ONS)

FISCA! YEAR

NASA APPROPRIATIONS
(I8 Billions of Dollars)

NASA ON-BOARD EMPLOYEES
(17 Thousands!)

MAJOR LAUNCHES 2
MANNED SPACE FLICT
SPACE SCIENCES
ADVANGED RESEARH

1. Mid-year
2. Excludes Non-NASA missions

FULDLIG, LLCGUTER, D
SPACGE FLIGHT AGTIVITIES

1966 1957
52 5.0
5.7 359
10 1
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FIGURE 11
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2ot is airsed a*t the development of an improv.d amtulatory
save ge2livirys swstem for ~hes Nevy. T centers arcund the conespts T

“h= Prcbies Oriznted Medical RBeccori and thz expended use o8 paramedicza.

Dersianel.
It was z:izulated Ty the folicwing findings in a study of cur cwm
reoorids:

- ~ s -

we screensd X020 charts of 23wt depencéent ond retired persconral.

*y
8

r with whick the indexes ¢ rricivly

- .z - s o Lo TN - s - ———vae AT e - - —

anl mormality ware being chieczed. The resulis were sraIiy fis-loraging
- - -~ P g e (<5 - N

1ut T oam sure agse comparable Lo oiker olinmies. (Silcey
.o - -y - fe .2 e e Tme ~ -
¥e Pruni onmiy 170 of cur reocrds contalned e comnieile history, -0

2 c.mtlete reysisal. Oniy 5T of petierts cver 40 had & BP recorisd,
5% had tomimeiry ani 37% hed an ELG.

w2 a_~: loczed te see iT doeroirs gor the stuliss they intended. We
gzlzened 21l oharis in this group ingt el the dimgn-sis of hyportensiis.

2% %eld an IVE
T2 Ra2s awn o]
SZ% nec an G

Aalizough “heze are the studles zur dov.ors tzid us they g5t rrutinzly.

The Implementatiocn cof thz Problierm Orieated Medical Record is essist-

Jniversity of Verment. Itc beavy is in its logae apd simpiicity. This



slide cutlines the medical record. t consists of a Data-Base, from
which tke Problem Index list is developed. For each problex a plan
of management is stated, and then the progress ncte is inilexed to the
problem list. {Sliie)

The data base is the minimm inforzatica whick yocu obtair on every
patient in the delivery systez. It may be anyithing y-u desire btut it
aust be defined. It may be no more then age and sex or the mcst
eiaborate muitiptasic screen. We use the data base s a multighasic
screen fcr diseases of high incidence or morbidity.

The fcrmulation aof the Prodlem List is dcpe by a physician acting
on informetion in the data base or on subseguent data. t is a stete-

ment of the objective level cf diagnosis of a particular problem .

A}

m

(siig
T ney be a symptom - headache

T- may *= a lab value - EG& 25

It may be = thysical Ziading - urticaria

It ey be a physiologic diagrosis - congestive heairt failure

Or it m2y be an eticlogic diagnosis - ASC\D - atrial fibriiletion -

angine pectioris class III-C.

It must De a statement of fact, and not a calculated guess no matter
how brillian- the disgnosticien is or thinks he may be. For the diag-
rosis :f diabetes made Ly the professcr of medicine may be 0% accurate
and tha: by ke third year medical student only 60%, but neither is 100%.
wWhen kept or the objective level, every persoa approarching thet record
knows exactly where we stand and kacws it cuickly. The mext person to
review the chart wiil not be led to assumptions thet are inaccuraste, and

compound the errors already made. (Slide)
-137-



The forzuletion of a plan is a concise statement of wha® ithe futurs
w.rk-up ¥w.11 be. The pian is generally outlined by lab testis Zesired,
madicalions and diet, and camment. It Is glsc the final statemont of
sack progress note.

=
Ix

Ty

orogress ncte is then nusmbered and titled 0 the probiem index
iiet arpd thus 8ll poles on ANy Orobler cun easily be Ident fled.

As ore treats the patlent, he may citier deal with one problem: ss
a specialist in cansuitation would, or he may 3deal witk thex all. He
must always be awere of the patient as a whtle anc can better anticipate
<he cutcome of ais therary. For exarmle, the patient with arthricic
whe 21z¢ has cdyspepiic sycplamas as & problem.

GTow T would iixe to outline our set-up at the Mawal Air Station,
Tumswick. i Carpetient dispensary is divided into <wo areas. (.Sli:‘«:)

i. CFD
2. 7PP(C Prrgrarmed Patien: Care Clinic

I the first area the siandard operaticn of a clirnis sre cerried cu:.
Thiz is alsc the area vwhere ~he fclicw-up from the dmia bdase tskes placsz.

The socond avea is vur Prograrmed Patient Care Clinic. Ir wthis zrza
all well bely, juvenile physicals, and adult data base examinaticns are
carriad cut.

An uduit entering irts care in our ciinic is referred for rcutine
examination ‘o the PPCC. Our Detz Base consists of: (Slide)

Interactive automated histcry at a cost of approximately $2.50, EXG,

che<® X-ray. spirometry, audimetry, tonometry, Bct, BUN, cholestevcl,
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~ine sugar end acetore, 1 hr. pest lsad gluecse, serclogy, and routine -

physicrl exam exciuding heart, treast, and prelvic. This is all done oy

1W0 ccrosmen and one medical assictart. They handi: patieonts at the

a

te =f 15 per day. The cost of -ur dats base has besn Independont
zstimated at $22.00. Trs pati=nt spends approxizmaiely 45 minuics taxing
the his-ory and anotier 45 dinutes far the resi of the exa—iration.

Seventy-2ight percent of our pcrulation feit that the 3aia bacse was
a significant improvement in zhe quailily of their medicsl coere,

Sely Zixitation ir o.r ability to find the apyrcprisie girl has pre-
vented us from adding the PAP and pelvic te =¢= 3ats base. It is car-
reaily done by the puysician ir the follcw-up exaxz. However, when we
posed the foliowing questior iu our patients {5lide) ve got these
results: 8&-1/2¢ would not object tc this siidy done by a peramedic.

Our follow-up exam, as it currently stands, with the establishmert
of a problem 3ist, takes approximetely 20-4C minuzes. Jur first year
follow-up study of 600 cases showed thet %°.2% hed pew diseascs pi~ked
up by the data base.

Cnce the record is structured in this fashion automatior is 2 simple
~ask of application. We are ncw converting to a completely computerized
med .ca. record.

Uoon follcwing up the data base the physician dictates his orobiem
iist zné = plar on each patient. On subsequent visits identifi:ation

of the paiient produces the probiem 1list. (Slide)
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Wher the physician selects a particular problem the notes are rzpro-
duczd in reverse chronolicgical order. (Slide) The lab repc~s are
crass-filed intn the notes at the rL:rt where crdered and into ficw
sheets.

The current note s dictated and added to the record. (Slide) The
files may be searched -'or a diagnosis, for a medication, bty particular
physicians. "The rv cord mAy be reprinted for meiling or sent eiecironi-
¢c2}1y 1c any ~:her arca where the paiient might be cared for.

This system is nst a pAanacin ¢ medicine. It wili not d=liver any
melical care - good cor »ad. It wiil ner prevent poor juldgrent if it is
usei. Bur it wili functiom <o ia~ntify all the patient's problems, iis
structure end legilility will permit busy doctors to rapidly identify
wrai i geing on a2nd to :valuate what should te done next. In this

respact, 27 has proven 10 be an extremely useful tool.
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JATA BASE

PRORLEM LIST
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DATA BASE

1. MUST BE DEFINED
2, MUST BE CONSISTANT

3. MAY BE DONE COMPLETELY BY AUTOMATED
METHODS AND PARAMED.CAL PERSONNEL
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L 8
SYMPIOMATIC PROBLEM - NRADAGKS
LABORATORY PAOBLEM = BUN 26
PHYSICAL FINDING = URTICARIA
PHYSIOLOGIC PROBLEN - OOWGESTIVE NRART PATLURE

ETIOLOGIC DIAGMOSIS = ASCVD « ATRIAL FIBRILIATION
ANGINA PEOTORIS ClASS II1-0

AR TR = T

“Femundt
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_ A CASF OF WPAR PATAL MMDEIA GAS FOILIRTIC

TWARD WEIT¥, M.D.

MNedica® GIficer
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This z2ner ic a report of 5 pear fatal accident, czuss

syposurs of an e&pioyTe tC an ~arismment o apprixirss

(arydroas ammogia forg period of about five minutes.

i1tk Xz ccoiing system in the compressicz room.

I9EC. while working

#)

CT.y & Taeyear-pld icgithy wRiv: madis, accidenily he-teoc e ampiciz

1ime I o r foigevetion i, teuziug the smuhyderyus 18cuic smmonis o

35 1v0m T cEvety Teive, and $E3E the i Witk ammrenia vepoOTS.

P
-l o~
TELETICG




£ nn:ds wers distant with no ®omes. The abdomen was scft. The
urinary tiadd~r wee slightly increased with so=: urime in hic
trousers. Ali axtirenities were spastic. ILaboratory Geia fpeiuded

i, of 8%, WRC of 15,000 witk 85% polys, soiimm was 152 =83,

'

-tassiux 3.7 =Sc., chicride if7 =fgq., anc tl;e 002 content was 15 mm
Ef mercury, creaiinine was 1.7, BUN 1§. E¥G showed sinus tachycardie
et 1i22.

The young e was placsd oo roteling itcurniguets end & trackzos-
~omy was Acme witbour anesthesia. Toz profused pine puinmonsry
cecretiones hed o be comsientiy suctiomed. Baunett valw? positive
pressure O» was i.aitiated:ami 2 cut dcen om the rigat aniie was per-
formec. Fiuid was started and be was givan 1 grem of Mel'wl Predmi-
solome I.V. Over the payt hour z teoial &f 25 zgs. of I.V. Valiue and
calicium giuconate were given because of exirex: ext zh spasms. An
optthainmoicgisT saw the petiert ari azpplied NeoDecriron Opoibaimic
Ointment to tke burms of 1L eyes and face. Beet:se of extreae
ouimonery €ifficuities of ihe patient apd bacmuse the hoseitel 4id
n.cT bave the faciliities <¢c Io the apprepriate blood gae siudies, it
was £l et 4o transfer him to a faciiity —hick bad these capebiiu-
<ies. Accordingly, 1wo beurs after admizsion the young man was sent
by acbulencs o pesitive pressure leO{é G, ic tbe Respiretory Care Unit
of a dniversity Tospitel approximetely 75 miles awey. He was accom-
semed by a registered wore: -3 a forrth year medicsl stadent. Onm

arriva’. 24 this fwcilil.y, epproximitely fowr ané om<-halif hours to



f5iicwing the secident, erxamirztion reweaied a bicod pres-

[
pry
b
4
Y
El

2f 1453795, Talse 115 and rog..ar, respiratims 18 and tempera-

L s 4

[
fi
(
r
he

/

Le was urrespogsive with spogtarecus but irregular

;
1
&
,

Al
]
e
]

respivetions. The bumns of the body were as described above.
Eyaminztion of the eyes disciosed the pupils to b= comstricted with

xed 23ema o the coriunciivy whict wsre red and &)peared 1o be

i

brrmed witk leoss of surface epitbhellum. The necxz was suppls with no
nect vair distention. The irachea was in the midiirve. Syewminatics
of the beozri was essentislly negative. The lungs were clear io per-
cossion witk generaiized expiratsry and inspiratory rales gnd rhonchi.
Thire was also generalized expiretory wheezing. The peurclicgicel

rxaxination discissed deep tentor reflaxes to De siightly diminiched

rh

kroughcut ant wiik nn pethologicel refiexes. Adwission labocratory
fata revzaled the hemogicbin &t 15 with bemmtceorit ef 52¢. There

were 0,030 vhite cells with 20% polys. Suhseguernt white eell coumt
showed a rewurp O pear movmal 2ovels. rinmalysis om 2dmissicom dis-
clssed i+ proteinuria with 3+ sugar. Tme arire ~as positive Jor Liocod
and ibke sedimen: wes lomded with red 2nd whil. cziis. Biood chemis-
rizs were »ssentiziiy notmsl excespt the serum elecirolyies disclcsed
~he porassium at 3.0. There was 2lsc 23 cleveilion of SGOT i5 318 =mi.,
and the LDE tc $2k ml. TN was 13 andé crestinia 2.9, bicod suger was
231 with an I.V. running. Creztinirne cleayence was ik0 cc. per minmi—e.
An FFG was rormel, Chest YX-ray 2iscicsed gensralized eiveolar and
interstitisal inlilirates. The patient was immediateiw afwitied 1o

~be Respiratory Intensive Care Urit and blocd gases at the time of



sdnizsion disclosed « PO, of 28 vith a PO0, of 27, H Gf T-b and
'Wat‘lﬁ. Mestﬁizsierem'dththpuent
htenthingmuﬁr. lensﬂﬁnplnedqnam}llmlne
mpitﬂwaﬁﬁth“m,hﬂﬂaoﬁmﬂntmm
not-lemeptfornlﬂalveohrlvpenm. Emeultinad
mhicﬂlhﬁﬂ@d&@sofwa mtlzﬁ.rsthy
wmhmmmmmumnmsmtswummm
'ﬁthoﬂan..ﬂn:lﬂs MMMWMQMMI
themﬁmtsqsmettutedﬂthlomlsteﬂnﬂsanﬁﬁtibiotic
‘uﬂhemsxlvm‘mmm. The patiert graduslly
_,w@,\wm_rmaq&mm&psmgtom
dmlt@iﬂs@m;medmﬂempimorformpeﬂoﬂs
of time. mmmmdmdmtumer
hspitﬂintimhelndpaksashi@&slﬂ?tolﬂ? Escaxsé
mmmmsmm,hm@vmamd
the.ayyﬂthmmtorsevmmsaddmths therapy he
beeanea.febrﬂemlndnotwthereﬂdecceof.ever. ll:lsb.nns
gmdmllvwwthemm-rheimm*tﬁthnnm—
'esmtimoa?sarring pemnentdauge At the tune € @ scharge,
afberinlblood'gasesdiselased.lldhypoﬂ.&md:‘aﬁajrwithfoa
afs-(pcu? pH vas within noresl limits. The trachmostory tube was

z-e-ovedont.herou:eeuthdag.

At the time o” a six-wonth checkup, the patient was working every
day, had normel visior end no primonary symptoms except for a mild
cough.
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VRAFK TOMESEND, X.D.

Laborstory Services

San Antonio State Tuberculosis Hospital
San Antonio, Texas
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- l!rin-ml,,cism introdwedbyluehrd&'igtt owasBosyiul

- ini&f Pa-theuexth\dmdyearsaustmtof 1;eraturens

-

pubiishedmtbeemimtlen bfnr:lne Duringthi- hundred years the

oY ‘\\

clinicimhmsmqmﬁ&ntthtbysmdy yheximl;e
e m&iagnose 'mldismembelys:l tréat it raL;io’-au} The
vcl'k osz—as Adiis"t-ux@:t thex'..creseopic st'.:lycf t.!:e u::nar_r
sedinent te hi;her pertc tion by e introdnctm of guantia -iv?
- n:hoﬁs
!!rme m.gtis i.-. e-.e:z mcre rerined “Loday t.!tan it vas ‘hirt.y or .
fcnyﬂrsago hmpver, the-e is aﬂistmting tendswcy to find = rml :
. shor«ag cf ‘!JO[‘&JD!I .ech:i.cians a:!eq:ntely tmincd in tZe 2r:. of
-gripe gmlpis ani ali w0 often thg test_xn m-ae is dcne by ike jemst
- Th%e quectmas caz be asml Is routive urine ana.l;:sis ~oz sioplet
Arerellanlstocs:lll“)rﬂwdmspeu‘inthehbo'ntory’ Are the
tests mrelisble* ] )
A!xother qnesti.cn ¥e mey ask: 1If u2 relegate uriue»amlysis to the
Lowest ;xsit:lon amng laboratory t<csis how clce are we -to dimgiose renei
© diseese? _(1)

A in toe aid-1930's Heary Christien wrots: "It is impossidle to diag-
nose accurately du-irg life the anatomical kidpeys that will 'be found
after dsath.” This wes the turriag ooint of urine snalysis and examina-

 +ion of urine became In some respects passe. As-a reszult, the exsmiaa-

tion of urinc is often relegated to a minor vlace in the wedical
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curriculue. Aithcugh most hospitals and clinics insist an a urine
anslysis recorded on the palient's chart, they rarely ssk for il ic be
repcated cr for it to be repetitively examined during 2 patient's course-
of 1llness. The same clinicians would be horrified if you suggested that
tray sbcul:z listen tc the hezrt cnly on the day of admission and reed
o5t listen thereafter.

In the last decede the percutarccus renal biopsy bes beccme an
extremely accuraze tool for diegnosing cf reral discase during life.
However, tb; biopsy must be correlaied vith the urine analysis to
arrive £t the physioiogic end dynemic chenges that may be taking place
in the kidveys.

There has been a progressive sizplification off urime testing by ke
troducticn of tatlets, tapes and siicks. These are usex ! irn that
they actually recguire ro laboratory, and can be rum emd read correctly

by §. eliigent putients =c wel: oc phuyciciare by the bedside, We are
a0t &t the stage where we can éo a complete urice aoniysis with oce dip
stick. These methods zre 2xtremely soncitive, extrerely accuwrate and
speedy.

Dip sticks aye made of seiecied cellulese (f standard porcsity.
Their tips are impregpaired witk chowicels which r-zct witbh aorwml sub-
stanc2s in the urine to produce cslored end-product:. 1In tome tests
the depth of color produced is related tc the concentrution of ano

abncrmal substance in the urine. This color cea be mateh=d egainse
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cclor standsrds. The rates of reaction ou the impregnated chemicals
are standard for each dip stick and coler cbangss must be metched at
:gze correct time after dipping for each stick. These times of matching
are given in the instructions which accompary each type of dip stick.
if dip sticks are kept too lotg in the urine tbhe chemicals impreg-

veted on the cellilose mey be dissolved out end the. resu]fts may be

" inaccurate. When more than ome reaction is arranged on a singl.e stick,
71."nich is the cosmon pzfacij.ice, the chz;.-ical rgagents for each test ax:
separated from one another by a varrier impermssble to vater sade by
isprégnating the cellulose with plasiic.

Patlets in general are designed from the same principle as the dip
stick, except as noted below. The react;'.on siarts when the tablets are
ooistered witk urine. BNeither the dip sticks or iteblets will work after
they have been exposed to moisture before the; are used. Therefore,
they spouldé b2 kept extremely dry and free of moisture. It is impera-
tive to read and understand the directions that come with each stick
and tabiet and folliow thkes= airectlomns impiicitly. Ctherwise, pitifealls
mey be encountered that could be nlslesding amd lead tc errocecus
assumptions. (1)

In the case of the glucose test tablas tbese utiiize in copper
su.fate reduction the same as the Eenedict test for glucoce. ‘Fbe dip
sticks use tpe giucoce oxidast test ana are gpecific for glucose only.

Ho laboratory tzst can be agy be“ter than the specimen -z 'maich 1t
is perfcrmed. This is particulerly true of a urine specimen. A speci-

mer that is over two hours old and lmproperly preserved wiil show a
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loss of fumed =lements such as casts, red cells, vhite c2lls in the
sediment and tbis could be extremely Idsleaﬁiné. This is especially
true in urines that are alkaline and have a low specific gravity.

0id specimens aisn are harardous in that they may gire a false
negative protein detesmination with the sulfosalicylic acid tes: and
a»fhlse positive protein test with the stick if a stale ammon®cal 4
specimen is tested.: 7

‘In testing for protein it is important to examine the supernatant
urine after centrifugstion. This will help eliminate falsé positive
‘puoteins dng to the preserce of mucus from vaginal s;c:etians or'-ﬁcus
from the seminal vesicles, pus cells and red ceils that may be in the
tne. :

The testing for glucose is another critical proccedure. It must be
kept in mind thet hyperglycemia may occur without glycoseria. This is
st Likely to‘be found with an early onset of diabetes and also in
diabetics vhose onset occurs in middle age or later life. HNot infre-
quently there will be nc sugar in the morning specimen of a &iabetic.

The greatest hazarc< in glucose determination is the presence of
reducing substances such as listed in Table I. (2)

TABIE I - REDUCING SUBSTARCES IN URINE

Fructose Ketone bodies
iactose Sulfanilamide
Galactose vxalic acid
Maltose Hippuric acid
Aradincee Bomogentisic acid
Xylose Glucur-aic acid
Ribose Formaldehyde
Uric acid Isoniszid
Ascordic acid Salicylates
Creatinine Cinchophen
Cysteine Salicyluric acid
L-dopa
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The principle of the Benedict's test for glucose involves copper “
sulfate, which on boiling with reducing agents is reduced to a red or
yellow precipitate of Cupric oxide in a hot alkaline solution. The
- camrercial tablets work on the same principle and mey give a false
positive urine gluccse with any of the reducing svbstances.

The reéent report of Feldman et al (3) deserves careful attentior.
They found that a negative glucose oxidase (stick) test may occur in
patients with alkaptonuria or carcinoid syndrome. Mcre interesting was
the observation that aspirin as well as L-dopa may produce metabolites
in tt urine that may give u false negative urine glmo se deteming-
tion with the gluccce oxidas. r-=ction on sticks.

‘ The respouasible agents for the;e nea.ct:lox.ls are pétent reducirg
“olites, such as gentisic acid, homogentisic a¢ié or S-hydroxyindole
acetic :icid. They act by keeping the indicator dye O-=ulidine irn its
reduced form. These workers also found that high concantration of
ascorbic acid added to a glucose containing urinc gave a falsc negsi-
tive reaction with both the sticks and test tape. Lesser amounts of
ascorbic acid (10 mg./ml‘ » however, were detected with 1-:est tape.

It was found that test tape when used according to the manufacturer's
instructions and only a tip wss immersed in urine that a line of color
develops at the diffusion point. This can be repeated with the lab
sticks, but the manufacturer's present instructions are {:o irmerse the
sticks. When this is doiae, a fselse negative test is obtained. Using
the teét tape technigue alicws the lab stick to act like a mini-ascenaing

chromatography system.
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The amount of aspir:ln‘ ingsted that led the false nega;ive urine
4lucose determination ren;>d upweni from 2.4 grams in a 24-hour period
(7, 5 grain tablets).

Many of the reducing substz;mces tend to turn the urine dark on
standing. Any dark urine éhould be svspected to reducing substances as
well as porphyrins or hemoglobin or other endogenous substances. »

In any event, it is prudent to insist that careful atteniion be
given to urine analysis. it is equelly impo-tant ~hat only fresh speci-
‘ments be used for examination. If there is to bea delay, refrigeration
- of the specimen or the use of different preservatives wiil help. The
proper selection of preservatives is detalled and complicated, and one
should consult a laboratory text for proper preservative procedures.
For routine analysis the tableis that have been used for pacy jears by
the life insurance compenies are exceilent. (4) The coapositioa of
these tablets iIs as follows:

- COMPOSTTIGR OF EACH TABLET
Potassium acid phospist< 100 mg.
Sodium benzoate, 50 mg.

Benzoic acid, 65 mg.
Metheramine {Urotropine), 50 mg.
Sodium bicarbonate, 1D mg.

Mercuric oxide {red), 1 mg.
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One tablet will preserve 2 ounces of urine. Alréady prépared
tablets of this-type may be ob‘sained commercially. One sourcé_is tﬁe .
R. P. Cargille Leboratories, Inc., 55 Commerce Road, Cedar Grove, New
Je~sey, 07009.

These‘tablets'will preserve the formed elements for microscopic -
study and not interfere with tests for glpgose, acetone, nrotéin, or
bile. Sodium potassium and iormone studies arc precluded when these
preservative tablets are-used.

Abnormally colored L ines cften present a problem in the laborajory -
Page and Culver (5) discuss this in & most lucid frshion. Hormal
varies ia cclor f;om faint yellow té amber deperding ;n the coner
*ion. The main urinary pigment is urochrome. This is made up -i
several substances that bave not been chemically characterized. There
i: ancther reddish pigment of unknown composition called uroerythrin.
This pigment co-precipitates with urates in acid grine.

tbnormal appesarance of a urine sample mev be Jdue to the presence
of formed elements which can be removed by centrifugation. If an abnor-
mal cclor remains in the supernatart. this mey te due i6 certain exoge-
nous substances excieted In the urine or to endogenous abnormal pigﬁents.
Table II, adapted from Page apd Culver (5), lists th- commoa exogencus
plgmernt: +hat way cclo~ the urine.

The Table follows cn page 8.
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rreisic acl and oclxoogen. Moihdds for 18entificati- o of th=sc sub-

=ingees 3> ca(isinel In wost sianisrd laborsiery leris.

. -Arclher finging In urine that froguetily causas COGCEST 1R 3 Did-

Jigtecic ratisct I3 +he picsercc wf s2ifv: Ladizs. Tb- zeweac bodies,

wnemama, meetoesTic S274 st bele hydorey linlyric aciu 2ppear in tThe

irind as o o~cquat of increassd fat catadolise. They way agpesar Iix

neiosis or Pigh fei-izw racdenadrate Jiets, In startstior &rd Iv

disdevics,

;2'!':-:— feregoing e juamt sme of the rotlams thal wey arise duriag
T,L*;" ~ourse of 2 urine syamineiicn In the Zaco :arj-_ 'ﬁ:ey rapressme,
in “he ewiinr'e cxpericnee, same of the cosmen problems. Thners are many
“"hers. Siser 2 arizasysis sheuls be regardzd as Troaal biopsy it wmuy

rooTiens the teniendy 1o ireet it easE’T I35 60 wore warrznied tkan wes

‘he "endiniey o weresiimats Ins colime ther was the vegue in tke ceriy
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Tre u@t.sczttex-'h:‘ properties af single hﬁcterm cells vere exemined as &
. aessible asens of idenuﬁation Tiree species vexe gtudfed vith sgt_eg_t_a_caecm

mecal.is exnibiting a unique pattern; tre udlt-mtttrug traees for s__g&

sxeus and Escherichiz cali were guite sirilar althm b -ifferences =« % &sed

3¢ yrelinioary investizatisas, the light-scatter Irg mh appeared p-:nisix;, wi.th
siiitianal research needed T3 ieocluie a wide mizi)’ of vacterial qecles; CIpuTET
ce:la..ih‘) o andle esd mlnae data, a.ﬁtx;nnsmn af uét-mt‘heﬂ.n; theary

I lade mmm ceus.
IETSODNCTION

I: is mm rexsgaized <het the nodern wicrobislogy lsboretory u..il.im T~ -
ceSures uenbpea iz the i3tk cestary. ¥ith & few zxceptions, Lacteris m} sre
culr.:'reé. porified, counted ani idemtified tn wck the same manmer as they were
un;ausag»4wuuatm=umm:gmaxasuue1n;nmngmgcunnarnudn:kuy,
2l amn;:mnssuudueauwzsntnedmmuqumfatmhunuu1nemnna;&x
he raxatise g-:ceémes ifi & RicrabidiaxT hbomtm:;“). On the Sther tand progress
oBs heen mn sl>wer in derelapirg new esthiads Isr the ldeatification »f tacteria
gilnoush a mzber i approectes are veing pursved inclwdiag the vae i 2= chro-

> 'sgrephs(‘?) This pever describes a differeat amch t> the problea of icenti-
ficaizon ead is based >3 the light-scattering properties of . single M terinl cen1st3).
1% i3 e parpise =% tais repart 1o descride the light-scattering technique, presest
s preiipizacy date for & limited pumber of bacterisl species, iodicaze problem

aress und the need fr Dirtber inrestigatioas.
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MATERIALS AND METHODS

Bacteria:

Staphylccoc.us aureus 12600, Streptococcns faecalis 12755, and Escherichia coli

izo_u. ‘obtzined from the Anerican Type Culture Collectiom Mﬁile. Maryland)
vere used in these studies. Stock cultures were maiwtained on Tryp-.icase Soy

Agar (TSA;BBL) siants at 5C amd ti-ansfei'red monthly. -

Cell Sespeusions:

To prepare cell suspensions for light-scattering measuremests, the organisas were
subcultured into Trrpticzse Soy Broth (TSB;BEL} and imcubated at 35U for 24 hours.
The broth cultures were then di‘uted 10-fcld im sterile distilled water and

C.S =1 of each dilution used to inoculate TSA plates which were imncubated at- 35 C
for 18-20 hours. Surface growth was scraped from either the 10-1 or 1072 dilution
vith an imoculating loop and suspemded in-nime ml Aof distilled water; care was
exercised to 2vois contaminating the suspemsion with agar. Turbidity of the
bacteriil suspension was adjusted te compare with ; suspension of 0.81 miczom
polystyrene latex spheres (Dow Chemical Company) prepared im the following mander;
0.02 &l of a stock mspésim of latex spheres, comtaining 10 perceat solids, was
aided to nine ml of distilled waier ané further diluted 1 to 10 im water; experi-
erce has shown that the bacterial suspensioms coataimed at>ut 107 cells per al.
All suspensions were thoroughly vortexed cv insure umifora di..pe.rsal and to breakup

clumps of spheres or bacteria.

Light-Scattering Measurements :

The bacterial suspemsion was introduced iamt¢ the scu.tering cell of the Differential II

light-scattering instrument (Science Spectrum, Inc.) by means of a DeVilbiss glass
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nedulizer (the DeVilbiss Compsuy) -hich had been cleaned by saeking 2k ssurs i
0-3YL {Estional Labawrstories), rimsed twice in distilled water ani air dried;

orix o actusl use the nebulizer wes rinsei twice with distilled weter filtered
whirsugh 2 0.2 wicrao filter. The nebulize: was thez pigitiined in the Dh;t‘exen:inl il
-:xule and the fnpst line froa the nitrogen tenk wes concected ty the nebulizer and
toe jutput line froc the nebulizer attached to the scettering cell. One xl of the
tecterisl suspeasisn was edded ti the netmlizer and the m'mw ints.

the scattering cell bty depressing the nebulizer control bution. Through & coubine-
tisz 57 pneumatic ani electrastatic controls, an individual cell was isdlated and
sasitisoed in the ceater of the laser besx. naceumsﬂmla;hﬁmbasitihn :
Z; weens 3f an aztomtic levitatar. The laser light scattered by the becteriel

cell was interccpted by 3 detecior vhich xoved in & horizoatal arc >f mearly 1807
arsand the bacterium. The amplified signal from the detector vas then fed o a
recorder which autxmticelly recorded a plot of the scattered light iateasity es 2
function of angle. All ceesuremeats were made with the photoemltipiier detector

iaput set et 100G volts.
DISCUSSION CGF KESULYS

2t the Jutset it should be poiated jsut that these results are prelizminary ancé
e3asifzr4cly eore effort will be required vefore firm canclusions can be resched
reggrding the walue 71 this techmigque Tor ldentifying becteria. Bven though toe
ceta eve limited, some interesting Jbservaiions hare been made ou the three svecies

s-udieé. The light-scattering traces for Streptlococcus faecalis, Staphylocacens

rareus, and Eschericiia cpli are presented in Figure 1. Foaux scatlering traces
T5r eaca bacteriun are shown. Soe Jb7ious differences and similarities are epperent,
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i.€., ioe abseoce cf & fourth peak in S. {eecalis and the J7ersll sinilerity between
he traces far S. aureus and E. coli. In en attempt t> delineats these iifferences
ané sidlarities, the scattered Light intensity for each peak angle ues messured
_270 these Cata are jresented in Table I. For ease af reference the peaks vere lamielles
alshsbetically, i.e., the first pesk A, second B, etc., with an erbitrer: sceis o7

9 3 190 set Ior the relative intensity of the scatiereé light. Ai'ter;rewitewi.na the

| Ziguree end the date ia Teble I, July general coorents cax be affered et this iue.

Tre ;?s:‘égpé.'ezt dilierence between the three species wes the sbsence of 2
13.rta gesk Tor S. imecalis end the positious of the peek angles far this organisz
waith L.,e:_imll; wvere shifted to the rignt absut 10 €3 20 degrees &s cauperec ts

-=€ Jiher twd species.

#e i dll-vences betee~ the other tw) species was the iucreased height of
dexz A or 8. c¢>ii over 5. aureus ard the reverse situatisn for peak B; peaks C

end L apreared at the sece angle witkh about tke same scattered light irnteansity.

The results 3f these Initial izvestigavions are encowraging. Hsowever, there

rerains the need {or more exhaustive studies in the fillowing arees; scattered light
meescreaents are neede¢ for a wice variety of becteria whick ere texno=ically ané
#mala;;inl.l;; sinilar. In tnis regard, the similarity vetweea the iraces for g
coccus, S. sureus, ead 8 rxd, ?_g_o_l.i_ are difficult to explain although the rossi-
bility exists that in the populatisn >f E. coli examined, some cells were coccoié ia
shape s:d it could have been these cells which were teasured. In view of the fect
that ideatification vith the light-scattering technique is based on a limited nuwber
of werarmeters, i.e., cize, suape and refractive index >f the cell and cyct.oplas-(l),
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there exists the need for computer capebility to store, retrieve aac ensi:ze large
ar~wmts of data for statistical anelysis, such as distriluiiozs, correlatioas, etc.
Aizng ‘hese se=- lnes tle peed als» exists for “n extension of curreat ligit-

scattering theory nnd the developrent of new theory Tfor complex tacterisl ce!.l.s(’).

Finally, sc peretiqnal ptablﬂl uhich bas to be corrected elgctrawalh T aealz
vith throush statistical enaiysis is the distortion of Ihe traces res.il.f.mg from
aovement of the bacterial cell whiie it is trepped in the levitator. Unilke lstex
spheres which fonsistentl,y produce "ciean” traces, tie 3miority of vecterial ceils
xyve in eiﬂle; a‘_verucal ar horizontal plane acd the resuitaant iight-scatiering

traces are difficult to avalysze.

As pointed out earlier in this repsrt, cousiderably more wark will be recuired
befsre the value of this technigue in ide¢ 1tifying bacteria car e determined. -
Bas¢d oan Lixited experieace, it would appear tist the light-scatierizg metaoé res
promse Wit its relative position fr the taxonaxic scheme 3f idectifying bectieris
will depewd oo the results of future stadies.
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TABLE I

SCATTERED LIGHT INTENSITY A5 A FUNCTION OF PEAK ANGLE

FOR THREE SPECIcS OF BACTERIA

Peaks
Bacteria A - B C D
sti* |PA* 1 sut |pa SLI PA SLI PA

Stroptococcus | 42*° o 18.1 o|-17.7 ,

| faecalis 10-43) | ¥ | a7-200 | ¥ {7199 | 1>

J 4 _
Staphylococcus | 68.2 o] 24.5 17.7 ol 1s o
aureu: 65-72) | 40 | @325 77° | 72109 | 119° | (aae1ey | 139
Escherichia 81.2 | .o 18.1 ol 24.5 ol is o
coli 72-92) | 35 1 a7-20) | ¥ | z3-25) } 110 yaa-16) | 135

"SLI - Scattered Light Intensity, Scale of 0 to 100

PA

- Peak Angle

“A\.'erage ( ) Spread
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Divisions of Jocupationsl Medjcine, NASA Hesdquarters, ¥aseingtom, D.T.

-173-



-

an excrcise PTATEX CRS init.iab_e:- in = ¥ed-ra. ageacy ir order o
srzess ihe leasibiiin it such & _;.;:tgn::, as well ax %o Ldentify
in: fectirs whish mflaznced volumniessing, adherence, erd P2
~iym,ess of the program. The prograr was oLilized Ly ‘:‘3;5 of the 328
=2igible Feders: apicyees, 1% & uden atteciance of 1.2 =ays per
¥eok. Ihose whs volimimeroa wereelved a peed for i.:xrea.sed physi-=ai __
ao-ivity, vait tiey Dmd sofficiemt time to participete, and derived
sAgesiine e wall az shicctive bemefits. Sigrificant iwprovemczts
WIrT lab. L BRSrL rate pesannse Io the %5 ila2rd excreise test,

bods weight, s3Ind .Gl meesuremeuis, and triZiyceri®:s. A copsisreni

ralatizmzt ¥ wms foond between sucizrtively repcrted effects of the

LruSTam oo Worx, bemlih hehiis, znd behavior, and Improverent in
cariomsculay funciion, Gaseg 1 vtreadwiil perforsaace. Eumercus
rsaRel and progrzm==tic factors -infivencing mlmtéeringead

sarticigation were igentilied. -
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Puysical activity may erert a positive influence Gn :he preserva-
timande:hmmtofaﬁimstam.l Auﬂetofexperimwimd
cpidemiclogical stulies have Sefined an 2ssocistion oetween taysicsai

inactivity and greater fregquencies o smiden deatd, nyocariial -
2.6

'ATF‘in_t'ractim, and corumary artery disease in geaera:. This associa-

tiomal evideace is sirung enough to cause many physiciens 2ad ozher-
_bealh professianels to encourage increesed physica® activity as a
. 8

. theventive! and as 3 beaith enhancement® meszare, 3od =3 se-:twsor

institution -2 effecvive exercise rrogrums for sedentsry popuiatioas.

" This geper deals with the results of an “on-the-3cb™ Health

Evalnatiocc and Zphencessnt Prograz ccndncted jointly by the Preven-

_ _tive Progrems Sectioe of the Beart Disease and Stroke Comtrol Crogram

of the G.S. Public Ze=alth Service and the Fivisicn of Occupstionsl

- mumm.

Slide 1

The otjiectives of this Program were:

i. . To assess the feasibIlity of estad.ishing sn efZoctive

N exercise program, vitk careful melical cvaluatiion, withia
the g-gloymt £ctting cf a Federal agency.

2. To :ldex:‘ify and deffoe thoss factors that influence ¥k~
teering, adberence, and progrem efrectiu;es-s/in xndifying
selected cardiovasculer risk factors as well as health

attitudes ané belavicr.
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4. Tc provide guidelines :or it= fiiure development and
adainistraticn of effeciive 2x:-rvise programs vwizhin
Sovermaent and Indus<ry.

‘ Slide 2

All eiigibles {mmle, age 3-55, Goveramest pey rating of 13 wr
higher, directly smmioyed by NASA in ti;e_ashxngtm, L.C. aren, vere -
identiTied from a payrcil listimg. These mez were cotified of the -
institution of e Program by &n mmmcewen’ In the KNGA Weexiy
Bulletin, by indiviiaal letters, aad by g oup weetings. Yolmtrers
vere esked to previde evidemc: of cooseat foom their persocai physiciac.
ach volmmteer ther received a ba:eiire evilusticr. ;oasgt.zng of a
s=1f-administer=d mecical and dietary :istory, chest Z-rey, CBC with
gifferential, urinaiysis, 2-kour ;sst-praadial tiood m, 4&12:
sbolesterol, fastine +-*g.ycarides, uric ecid, creatioies, ssthropo-
wetric meas remenis, and a detailed physical zxanination. Sochl—
psychologica . data deaiing witk the Individusi‘s beaith attizdes,
babits, and practices werz cbtaiced through perscaal m“.erviéa and
seif-adxinistered guestionmaires. Ir additiocn, resiing 20G, Doutle
Master, ani multistsge trealmil! ie:ts were conducied at the Apuiied
Pysiclogy laboratery of the Jeart Disease and Str~ke Control Progres
at Genrgetown I‘ninrsi_.ty.

Each volunteer vas thea bri<®-2 as To the results cf his baseline
evelunation, instructed in how to take his owa carotid pulse, and askea
0 Join the exercise program of kRis cicice.

The Stress lsab Program, located in the sub-besement of one of the

AASA buildings, was a supervised progr a consisting of a circuit of
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seqaegtiai activities: wara up, treadmill, speed bag, bicycle, wall
‘palley, rope Juwp, Sit cps, rowing, balsace bems, tresduill, medfcine
beil, ani taper off. Exercise ioads were Indivisuaily taflorsd to
m@_wm-wmctmm’iimmmém
t‘neuer.lg, rop- jump, rowirg, sl second tree 111 exercises, and -
T0¢ of his maximma predict=i beart rate va the remainder of the

»xercises.

mmgmﬁsmuwmma:
tbeiucosthhvnllnnex, m;:;lssmm»num. The
Program cousisted of intervais of jogging anc waiking, progressing in
%oth actual time spent Jogxing and in rate of speed. Toe same heart

rate prescription methods were aced.
exercise prograc as wes used for the joggers. Howewer, th: suvbjects
didhvethecpti.mofnminginphce, bench stesping, bicy-iieg,
suimming, basketball, and skiing. Subjects in all progrems were asked
to exercise for about 25 minuctes three or more tiaes per we=zk.
_Arterthemmdbeen in operation for atout six waaths,
‘each participert vas interviewed ccucerning 7actors inflnencing his
adberence. A% 12 months, the followicg persmeters were re-assessed:
selectad healtn hebits ani attitudes, cholestercl, triglycerides,
resting ¥0G and treadeiil test, dietary petterns, anthropoeetric
Bexsures, phiysical actiyity and smoking vp‘attems, And progrer: effects

on work, healtk, babits znd bebavior.
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8lide 3

A total of 9980 persons met the eligibility criteria. Of these,
389 volunteered for the program, and 27i completed the bascline
examinetion. MM&@&MNW,M
joined the jogging Progra_, and 20% joined the Iniividuel Progrem.
Ofthcsevboacta-nyjoimdmemmisgmaﬂoram%
also participated in the retest exsmimation. Reniom semples of non-.
participsnts wvere interviawed :.wrerning their ressons fornotjoin-
irg the Prog——. Of the reasons cited, job cr work-relcted reasces
such as hravy workload, travel scoedule, end lack of time vere most
prevelant. Jext were yeasons relating to operatiomal aspects of the
Progra= such es the lensihy exsmirations and i. need for consent from
a private physicisn. Toe third r~eson meniioc~d wvas that the non-
participsnt fel* he was alresdy in good physicel condition, and did
not need to be —ore physically active.

Slide &

M,uWWWe,B:&MhMtor
thethreemwr—;. nienat?uﬁanconsalittlelesstlm;lmr
of that prescribed. mziuanmngeveek,ahmtmrofthesﬂvjecfs
c’ﬂmtenmiseatm,mnmegmrter’ummedmeormam,
and one~ quarter exercised threc or more days. Abocut six months sfter
the program began, the participents were interview:d concerning the
factors .aich were influencing their participation. Of toe factors

cited as having a negetive influence on their participation, workloed,
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travel, caxflicts Detwsen lob anl Program schedule, and physical
" problems were menticred.«.'.' frequentiy. Lack of motivaticn wes
mtimedh;’onlg%_‘r!‘"he varticipents.
Slide 5

Repeat treadmill tesis T=re coniacted an 237 of the participants
aleyeaxiafte:’ tbeirhnselﬁ:e?mimtinn. In addition, 1B men,
- depicted ac “nm-evercisers™ were revested. These men were physically
i.mctive befop:, during, and after tpe Pngr-ns ipnitistel, and Were
o@mtmywmmmnhmmdnemmmmmpm.
Indeed, there tas a difference, but not a siatistically significsnt
one. ﬂz'hmrtmtemspumattbmmwmnem
.of attendance were significantly different from the lowest terciie of
attenders at the p=0.01 level. There was no significant difference
between the middle arl highes: terciie groups.

Slide 6

There was a distinct increese in the meen chenge in time oa the
treadm.11 required to reach e heert rate -f 140 beate per minute in
the middle and highest -.erciles of atiendance in the Stress Leb Program,
. and In the highest attendance tercile ‘n the Jogging Progrem. These
differences are signifi:eptly different fror the totul lowest tercile
group at the p=0.0l level. %o significant difference was cbtained rcr

the tercile group in the Individunl Program.
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Slide T

Siample linear regression anslyses were run between attendance and
seiected re-test parameters. Correlations wer= demonstrated behveen
etteniance and heart rate respomse (0.3% and 0.36), triceps skinfcld
(0.23}, and body weight (0.3G}. There was no evidence of assccistion
between attendance and cholesterol. The corre’ation with triglyceride
12vels was weak, but significant.

Slide 4

The siaec amalyses wvere run for esch exercise program. Correlaticas
between atterdence and exercise heart rates, and skinfolids were greatest
among the men ir the Stress Lab Program, and sma'lest in the Individual
m. SigniTicant associulions between atiendance ami irigiycerides,
systolic blood prossure, an? diastolic d'ood pressure were fourd only
in the Stress ivb Crvwup. A separate mmltiple regression smalysis was
serformed involvirg attezlaance wversus bheert rote measures and body
weight. 'ﬁeresnltsofthisamlysisindieateuntthechenges;n
heart rate vere nct significantly influenced by changes in body weight.

Concurrent with th fizal =edcal evaluation, an assessment was
made of progruk =ffects cn the participeants® health attitudes and
behavior. A self-administered questiorisire was used to determine
vhe*her or -nt :m‘rt!cipants repsrted and effects cr changes in work,
health, habits, and tchavior whicha the participent fel: uére due to
the program. Two-in. dred thir'y-two pa.rticipants\;mpleted this

questionmnafre,
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S1ide 9
The relationship between the reported effects on work performance
and attitudes % :ard work is strong, and correlates well with attien-
dance tercile. The partic.nants reported that they coild werk hard.r
both mentally end physically, aud that they enjoyed their work more,
and found heir normai work xmtineless boring.
Slide 10
Changes or effects reported in relati~, to a persén's he;lth
includei increasei positive feeclivgs about ome's heslth status,
incresse in stami:a end epnergy, weight reduction, end a d>creass in
the lavel of siress and tersicn experienced. .
Slide 11
The effecis rvported o health hlabits end bebavior ircludec change
in diet, ircreesed physical activity beyond the prograp, expanded
recreational activities, more adeguate sleep and rest, and changes in
smoking behavior.
Slide 12
In order to ohtain some incight into the accuracy of these effects
repcried oy the participa#ts, mltiple comparisons vere mage ﬁetveen
the reported effects and the effects actually measured. One aspect of
this analysis conce s comparison ci reported =ffects with change in
treadmill test parameters. Those whe repes-ted greater stamina, for
exampl:, did have gr._ :r stamina. In other analyses not presented on _

tids siide, those who rupcrte” weight loss actually did lose weight.
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Those who reported increased vhysical activity beyond the program did
sk Ar siight],y gr<ater improverant in their exercise teet resu.ts than
those in the same vercilie groups who did act report increased o'xbside -
activity. Therefore, there seems to be some walidizy to tiwse reported

program effects.
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OBJECTIVES OF STUDY

1) TO ASSESS THE FEASIBILITY OF ESTABLISHING AN EFFECT IVE EXERCISE
PROGRAM, WITH CAREFUL MEDICAL EVALUATION, WITHIN THE EMPLOYMENT
SETTING OF A FEDERAL AGENCY.

2) TO 1DENTIFY AND DEFINE THOSE FACTORS THAT INFLUENCE VOLUNTEERING,
ADHERENCE, AND PROGRAM EFFECTIVENESS IN MODIFYING SELECTED
CARDIOVASCULAR RISK FACTORS AS WELL AS HEALTH ATTITUDES AND
BEHAVIOR.

3) TO PROViGE GUIDEC!NES FOR THE FUTURE DEVELOPMENT AND ADMINISTRATION
OF EFFECTIVE EXERCISE PROGRAMS WITHIN GOVERNMENT AND INDUSTRY.

SLIDE 1



NASA-USPHS HEALTH EVALUATION AND ENHANCEMENT PROGRAM
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ek ot NASA
(dentification and Publicky L.'.““ onsivyed e

Mevisges '

1. Newietter "“"" Nonvolunteen
2. “‘m’ leten '
3. Croup mesting

Ewvaluation Exominetien |
STAGE i 2T
Evaluation txaminations ‘
Eveluation i:nlmuon "
A oy
AGE 11 individeol
{mterview & Program | weiting it Porsonc! intervier ith M., D, Jb , :
Seedtion [ o~w " P ron-veluntsen |
One work period 10 a ke Jesision
conserming pregrom
STAGE IV
intervention Program
STAGE V
Re-wvalustions
STAGE VI

Oata Analysis




FREQUENCY DISTRIBUTION OF NASA PERSONNEL

BY NUMBER, PERCENT OF ELIGIBLES,

AND PERCENT OF VOLUNTEERS

* Estimated

SLIL! 3

.M'
~ NUMBER PERCENT i  PERCENT
: OF OF '  OF
STUDY PHASE | PERSONNEL | ELIGIBLES ' VOLUNTEERS
ELIGIBLES | 998 100, 0 |
. ATTENDED ORIENTATION SESSIONS 562 56, 3 |
VOLUNTEERS | 348 34,9 100.0°
. COMPLETED BASELINE EXAMINATION 271 21.3 7.8
ASSIGNED TO EXERCISE PROGRAM 259 26,0 44 |
1) STRESS LAB 156 4.8
B 2) JOGGING j 59 16,8
3) INDIVIDUAL a4 | 12,6
COMPLETED RLTEST EXAM - ATION 237 Y 68.0 |
s A e ——C————————— . U L S ——— ——



Treadmill Test Results:
MEAN CHANGE IN TIME REQUIRED TO

TIME REACH A HEART RATE OF 140 KEAYS,'m JUTE
(In Minutes)
6 — ¢
5 STRESS LAB
R JOGGING
SR INOIVIDUAL
4 -
3 b
2
1 P~ . :‘
o |
LOWEST MIDOLE HICHEST
TERCILE TERCIU: TERCI!E

ATTENDANCE ATTENDANCE ATTENDANCE,

AN EY D



CORRELATION OF MEAN DAYS EXERCISED PER WEEK
AND SELECTED DEPENDENT VARIABLES

[All Participants)
COEFFICIENT

DEPENDENT VARIABLE OF

(Percent Change In:) CORRELATION p VALUE

CHOLESTEROL 00 N, .

TRIGLYCERIDES -0 0. 05

TRICEPS SKINFOLD oy e 0. 001

BODY WEIGHT -0.30 0. 001
| SYSTOLIC BLOOD PRFSSURE 018 0.0l

DIASTOLIC BLOOD PRESSURE -0, 1C N S.

12-MIN. STRESS TEST HEART RATE -0, 36 E 0. 002

15-MIN. STRESS TEST HEART RATE -0.34 T 0. 002

N. S. = Not Significant I T



CORRELATION OF MEAN DAYS EXERCISED PER WEEK
AND SELECTED DEPENDENT VARIABLES
[By Exercise Program)

N.S. - Not Significant

DIFFERENT VAR ABLE STRESS LAB | JOGGING INDIVIDUAL ]
(Percent Change In:) R P R p ® L
CHOLF STEROL 012 NS 0.00 NS | 000 | NS |

RIGLYCERIDES L-o 21 ‘o o Moﬂoo NS | 000 | %S,
TRICEPS skmrowwq S 046 oo 000|Ns | 018 | Ns
BODY WEIGHT | -3 oo 025|005 | 007 | NS

méﬁvbsdras“c“mooo PRESSURE M-bmar 0000 <021 |NsS | 000 | NS
'DIASTOLIC BLOOD PRESSURE | o irwwb_ds oo |Ns | oo [N
-MIN. STRESS TEST HEART RATE | 0.43 0,001 "M-‘oia 001 | 000 | NS
IS-MIN. STRESS TEST HEART RATE | -0.47 0.001 -0.40 031-,-.M.0.00 NS,
NUMBER OF PERSONNEL 149 4 0 i
R * Coefticient of Correlation SLIDK



NASA HEALTH EVALUATION AND ENMANCEMENT PROGRAM

PROGRAM EFFECTS ON WORK

100% {In relation to sdherence)

oo Good Adherars (N-70)

5% Ralt Adherany (N 78)
Poar Ad mrary (M 'H)
PERCENT OF RESPONDINTS

REPORTING BENEFICIAL
EFFECTS

20% " 50" s

2%

Improved Wark Mote Positive
Portarmance Wain Al ade
NASA HQ 8G70. |
BLHEFICIAL WORY EFFECTS Rev. 4-!-705“‘

SLILK 9



100% =

5% 4

PERCENT OF
RESPONDENTS
REPORTING
BENEFICIAL

NASA HEALTH EVALUATION ANI) ENHANCEMENT PROGRAM

PROGRAM EFFECTS ON HEALTH

{In relation to adherence)

EHFECTS

25%

93%

162%

feeling of
detter Health

¥ {}
g

i
i
p

Greater

89%

73%

Stamina

BENEFICIAL HFALTH EFFECTS

s Good Adherers (N=78)

== Fair Adherers (N<76)
Poor Adherers (N=78)

62%

49%

27

Weight Lons Less Strem

MASA HQ 8G70-15842

"BLIDE 10



NASA HEALTA EVALUATION AND ENHANTEMENT PROGRAM

PROGRAM EFFECTS ON HABITS AND BEHAVIOR

1 00% - (In relation to adherence)
e 500 Adharerns (N-78)

75% = 2 __ Foir Adheren (N*76)
:EQFC’E)NNTDEOJTS Poor Adherers (N=78)
REPORTING
BENEFICIA!
EFFECTS

50% =

40%

25% o

2%

7

Amount of More Selective Increased Physicol  Increased More Adequate

Smoking Leu
Food in Activity Buyond Recreation Sleep and Rest
Decreased Kind of Food the Program
BENEFICIAL EFSECTS ON hHANTf AND JEHAVIOR NASA HQ BGC70-15543
I'II'I)F ]‘ RFV- ‘-ﬂ-?n



TEST PARAMETERS BETWEEN GROUP

REPORT__" A SPECWIC

PROGRAM EFFECT AND GROUP REPORTING NG EFFECT

DIFFERENCES 14 MEAN CHANGE IN STRESS TEST PARAMETERS

TWE TO TiME TC HEART RATE | MEALT RATE
SFECIRAC MOGRAM | DURATION | REACH i SEACH HR AY AT MAXINDA
EFFECTS EEPORTED OF STRESS ; OF W0 bpgm | OF 150 bpm | 12 MIN. 1S MIN. HEART RATE
TEST Min.) | Mia.) $tia ) Gpm) Gem) Gom)

Fesliags of better 1_4°* 1.34% 1_15% 6.8°° 6.1%® 6.5

heolth

Geuoter stomino R add 1.31ee gpve § _goe &6£.3% 6.9%

Gooatar huolth in- 1.2 2.01% 2.12%e 8.6 g.6> 10.12»

forast & oworensms

lom stvem ond 1.1 1.67°° ; 1.l 7.3 6.6%* 7 6%

Reion i

Weight reduction 1.0% 1.44° 3 1 agee 72% 8.5 7.8%
i More positive won K 1.73% 1440 6.8 6.2%° 6.2

oftitude

baproved work 3 ; &0 81° 2.4 43 33

: i

Amcunt of food 7 i 1.0ze° & 2.4 30 3.5¢

decreassd 1 '

sare salective in i 2.5

kind of food .e* 47 | 23 3 2.1

More adequate 6 92 | 1.01* 2.4 3.1

sloep & res? ! i : i i 3.3

Increcad physical . goe .57 v ! 2 1 2.3

octivity beyond | !

the Progom j 3

Increases 9 i .57 ; .83 .6 .9 33

recreation 1 |

Senckcing less 7 1 a7 | s 7 P 2.5

® indicotes o significant difference 3t the .05 level of coniidence between Group reporting on offcct &

Group reporting no effe:t dus to Progrom.

*¢ Indicotes o tign:ficant difference ot the .01 level of confidence between Group reporting an offect &

Group "soorting nc effect due to Progrom.
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IMPACT OF NASA STRESS wu.Ali PROGRAM ON U.S. COLLEGES

We are all familiar with many of the side benefits accruing to Lthe nation as a
resuit of the NASA missions in sps.e. However, the citizenry, inclusing the
ccagress, often seems to take { ¢ grarted 2zcomplishments that semed fan-
tastic in the pre-NASA age - telemetry. miniaturization, bigh peforr ance
metals, etc. - all the way up to lunar geologv. Purely as a resuit of NASA
activities the American life style has b-en profoundly infiuenced in thousands
of aspects. 1 firmly believe that the spzce stuttle - Sky Lab - irdeed, any
NASA program has an ancillary throwofi that justifies its cost regardiess of
the success of the primary mission. And I hzve firm'’y registered this con-
viction with my Congressman and Senators - as have maay others in cur or-
g£anization.

Axd yet, the pressure mounts for cuttinz back on NASA programs - I just don't
understand it. We Jun't seem (o get oul priorities straight!

Aly purpose today is to describe a2nother small, unheraided - but potentially im.-
portant effect that the NASA program is carsing in the field of physica! education
in our nation's schools and colleges. Please understand that this i{s not in any
sense a scientific paper nor a research report - it is only a programmatic
narrative. My personal "raison d'etre” in the health care field, and in the para-
medical service corperation which I bead, is in planning and administratioa. I
am a "deer, ™ an implementer of the concepts cres*ed by physicians and other
scientists. Thus, i won't be upset if you consider . ae just a change of pace from
the exotic ~oncept of Inf{rasound or the heady wine +.{ Infrared Space Photography
which Dr. Park presented yesterday.

The Crisis in Physical Education

Ferhaps you did not know that the -e was a risis in physical education (to go

along with all our other current ciises) ard, frankly, we didn't either. However,
we were approached abouvt a year ago by Professor William Jo:nson of the Depart-
ment of Physical Education of the Brookiale Community Colle ge, Monmouth County,
New Jersey, and he 0%’ .s about it. Professor Johnson pr=sented a fascinating
story of how the conventional concepts of physical educatiun in secondary schools
had falien into disrepute. Students were unhappy, faculiy 2embers discontented
and steely-ey=d administrators were menacinz. He get u: off on 2 literamre
fearch and a mounting iziccest and confirmed the ex'sterce f a real crises. Con-
aider the following quotation from an article in -he 7 .arnal o Health, Physical
Eduva..as ! Keesmralion:

"Physical education in tne secondary school, as we know it, must goon
be changed. If we, the teacbhers of physical education, do not institute
the necessary changes, another group or combination of groups will
force changes and physical educators will have po choice but to accept
them. Throughout the country, college students and, more recently,
high school studeats are demanding a strong voice in the total educational
process. ‘hey want s say in the subject matter, how it will be
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taught, and who will teach it. Many collcges have been asked to

do away with required physical edu~atioa. The students find it
repetitious, too timc consumiing, unrelated to their mode of life,
and without purpose in the structure of the institction or the society
as they view them."

We zlso found evidence that this type of criticism was not confined to fciums of
professional interface - that in fact the Public Press had even picked up some of
the criticism and reported instances of actual rebellious action. An article in
the Newark Evening News was directly to the point. [ quote: )

*College studenis rarely are enthisiastic about physical education
classes and when the program was eliniinated at the close of the
1965-69 academic vear, a coilective sigh of relief was heard

across the Rutgers College campus here. The traditional two-year
pavsical cducation requirement, dubbed "fizzed" among other less
palatable names, was intended to meet the needs of some 3,000
frechmen and sophomores. It keld on despite questions of its
effectiveness and value. Educators at all levels have wondered if
the time spent on physical education during prime instructional
hours was worth it. Many see the reform road ae a long one

filled with larre budget gzps and keen curricular competition between
2 myriad of subjects. 3ut in additica, the reformers must a2lso
coevince the great mass of machine-age Americans, who have naver
exactly flocked to tedious exercises, that tkere is aome intrinsic
value in regnlar exertion. "

Of course this situation really should not surprise us. Many of us can remember
the vast outery that stemimed from the World War I statistics on the mumber of
draftees that were rated as physically eafit for military service. The sad state of
fitness <f tae nation’s youth 1ac b2en moaned about ever since and limited steps,
such as the creation of the President’s Council ocn Phytica: Fitness, taken to try
to alleviate the situation. The medical profession bas been more or less standing
aside, 2lthough in recent vears the effect of fithess on the cardiovascular system
has been of great interest. The AMA's Family Health Maguzine put together a
panel 2 year or so ago and their report tied the problem directly to the teaching
of physical education. In part the article read:

"In America teday, ‘physical education"” comes close to being a
farce. Most school gym programs are geared to benefit 10 percent
of the children who need it least - the hotshot athletes who hog

the gyms, playing fields, and coaches' time. The other more than
41 million children - including the underweight, overweight, ahy,
scrawny, awkward, handicapped, poorly coordipated, and just plain
normal - get short shrift from most of their gym teacisvs. "



and this theme has been echoed and the point of biame focused rather shrrply
by Dr. Vernal See.eidt of the University of Wisconsin, who stated flatly:

"The colleges and university have been Joirx a borrible job in
preparing physical education teacher: *

The Physical Education Department at Prox <dale Community College had decided
not o simply throw ur their hands aud arxi.: defeat. They were convinced of
the values of physical fiiness and that there should be innovative methods of
teaching physical educatioi: which could cuuriarbelarce the criticisms. Perbaps
the theme for this belief war best phrased by Professor Michael Scioche’ who
said:

"We know the worth of physical educetion, but if we do not meet
the needs of the currer’ students in todzy's world, 1 fear for our
future in the total sciool curriculum. We must meke 2 break-
away from worn out traditioas. We must find new spirit, arouse
our imaginatione, and be certain we are dcing a good solid job
of teachinZ necessary skills and not simply organizing a high
priced repetitive recreation program."

Now what has all this got to do with NASA? Well, st Brookdale they had taken
note of the 1370 article in Fortune Magazine which hid referred to thc NASA
Stress Lab program and stated some of Dr. Fleck's « »acepts and procedurcs.
This article piqued taeir interest and a call to Dr. Fleck brought them a refer-
ral to the home offices of National Health Services, Inc. and our Vice President
for Program Development, Gus Frunk. Although our field of work in occupation-
al health, prevenuve medicine and heaith care aystems h&s never invoived peca-
gogical education., we volunicered to try to be of assistace to Brookdale in a
consulting capacity. As [ am sure most of you are awa..e, NHS has been deeply
involved in tne Stress Lab program from its very incepticn, primarily through
Dr. Fleck's assignment at the NASA Headgquarters Medicu! Program, (incident-
ally, Dr. Fleck was elected a full Vice President of NHS, 'nc. ia 1970 a~d later
on throug. assignment of the total contract responsibility fc- the operation of

the Stress Lab at NASA Headyusrters. A Prookdale delegation visited the Stress
Lab, whicy was arranged through Colonel Limoncelli and Dr. Arnoldi, and they
came away a Dretty excited bunch of college profeasors.

The Brookdale Philosophy and Program

After an extended period of discussion and plsaning an adaptation of the NASA
Stress Lab prcgram began to emerge as 2 rossible solution. The basic roncept
would irvolve construction of a series of small stress labs to be called “'Fitress
Learning Centers.” The entire philosophy of teaching physice. education would
be aiteced and an individualized cmphasis on fitness would be the core idea. In
an iuternal memorsndum the following recommendations were proposed to the
Coilege's Doard of Trustees:
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"It is recommended thrt Brookdale extend its philusnphy of a
lcarner - and leamning-:centered fastitution treating the ree-
ticular needs of individual students to encompasa the broad
field of physical education, athletics, and recreation. Rather
than an initial emphasis on competitive, spectator sports and
the facilities to house them, the individual student must be
conside:ed first bef.;e the needs of the group. ....but the
constant image o! "physical education™in its orientation to
competition, teams, field house, transportation schedules, and
50 on, is iuappropriate. It i» recoma.ended that the concept
of 'fitne-s" r=place the image of physical ecucation insofar as
it is sya’nymous with competitive sports. This recommended
change in emphasis is not trivial if the college is to substanti-
ate that its point of concern is the inlividual. Even at the in-
tramnural level, there is overwhelming evidence that ounly a
rainority of students can physically participate in team sports
like basketball or football. Of those studers who do partici-
pate, again cnly a tiny minority continue with the sport after
college. Yet all students need and most actively desire some
ovportunity for good health, recreation, and, above all, physical
fitness. Therefore, a program is proposer. of decentralized,
fitness-enhancing facilities reiated to the l--arning cecaters. Multi-
use facilities for fitness and recreation shouid ve located near
the learning centers, and Brookdale should place empbasis on
non-gym spaces which students can use for "drop-in" individual
fitness activities.”

These concepts were accepted by the Trustees and enthusiastically endorsed by
faculty and administration. A "fitness” breakthrough had takem place which owes
its genesis to NASA's Divisioa of Occupationzl Health and Eavironmental muedicine.

Brookdale decided to establish an Aavi .oy Council to the Fitness Learuning Center
which would create commumnity invclvement and assure medical emphasis and con-
trols. The Council is an unpsid voluntary group with an interesting Adiveruity of
membership. as follows:

Dr. George H. Sheehar, Cardiologist, Red Bank

Dr. Alden S. Gooch, Cardiologis:, Deborah Hospita], Director,
Department of Cardiology

Dr. Arthur S. Leon, Cardiologist, Director Special Treatment
Uni:, Beth Israel hospital

Dr. Robert J. Alteveer, Stress Physiologist, Hanneman Medical
College, Philadeiphiz

Dr. B. Don Franks, Coordinator, Biokinetic Research Lab,
Temple University

Dr. Ken Tillman, Director, I*hysizal Education, Trenton State
College

Dr. Tom Tutko, Institute for the Study of Athletic Motivation,

San Jose Stats ‘College
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Mirs. Dorzice L. Denenberg, Exercise Physiologist, Nztional
Health Services, Inc.

Mr. Augistus A, Frank, or., Vice President, Nationai Hezith
Sertices, Inc.

Mr. Leon Zu_:kerman, B.C.C. Board of Trustees

Mr. ficiard P. Kleva, Team Lezder, Fitness and Leistre
Activities, B.C.C.

Mr. W.P. Joknson, Coordipator, Fitness Learning Center,
F.C.C.

The Brookdale Curriculum 2ad Facilities

The curriculum whick aas evoived from the Fitness Learning Tenter concept is
many faccted. The xeystone is the multi-station fitness iab program. The new
Brookdale curricul:m guide describes their role:

"After establishing a pre-test routine and su individualized program,
participation in the workouts will be ‘:cterained by the "free time"
in the participant's weekly schedule. Our lab hours are 10:00 a.m.
t5 10:00 p.n. daily. Time spent i workouts at the lab are recorded
or time cards. Time clocks are located in each lab. One of the
meoest important factors in the concept of a "walk in" fitness 1ab is
the availability of the facility. Our lcbs are NOT lecated in the
gymnuas.uin but in the hasemcent of our academic buildings. Each

lab is equipped with lockers and showers for both men and women.
This frees them from any couflict with our gymnasium, and inakes
them easily accessitle tc students between classes. This fits our
concept of fithess becoming a realistic part of an adult's life style.
Jnotrer important consideration was the adoption of the green hos-
pital intern's uniform to replace the iraditional gym uniform. This
attire lends itself well to the scientific atmosphere as well as pro-
viding a serviceable garment for the activ.tieg. The public relations
2epect of the community fitness lat is vital. Persczzl fitness like
any phase of the educatior.al procesg must become a part of an in-
dividual’s life style. To date we in physical education have not
accomplished this goal. The blending of phys‘cal education and
paramedical service to develop tailormade fitness programs for
every community will encourage community narticipzats ic become
involved with adilt life aciivities to maintain fitness levels. This

18 ur goal ior e 70's."

The specific ex-:usse stations which were decided upon for toese fitness labs
are almost identical o the NASA Headquarie.'s model. They aze, in sequence:’

1. Treadmill walk for warm-up
2, Speed punching bag

3. Wail pulley weights

4. Pnoe jurp
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Siaups

Rowiny machine

Balaace beamwalk

Treadmiis jog

9. Medicine ball toss

io. Bicysle rrometer

i1. Covi—cu wal¥, saxns and showers

LK) (2]

wh
L]

Eren 'he iime for each erercise station apa iwoial eiapsed ime of about 45 minutes
ior z ocouplete woThout is 2iinost identical to the NASA f ogram.

The srogrer. is breadened bevond the NASA mrndol in Lao .nleresdng =ays ic ac-
cnrodate v the Coliage eniironment.

TIRST - A FTINESS PROFILE - To be giver to ail incoming freshmes.
it wiii include the following ic addilson to medicai exams 203
Stress tesling:- )

2. Physicai Aclivity Mctivalicsal ixveniory - develorad
ty inslaite for the Sudy of Athlefic Motivation, ‘2a
Jose State Coliege and Brookdale Community Ceilege.

o, Adrit Liie sport skill lests.

C. Advit iife sport knowiedge testa.

'ﬁze_ resuils will be ased to:
a. Precept studenis inio adapkive niness programs.
b. Ige=xtfy any cardiorespiralory hezith protiems.

€. Serve as 1 caallenge in the physical educatica
requiTement.

SECOHND - FINESS LEARNING CENTER CGURSE CFFERINGS - whick
altempt o provide the students with instruction in many
w@it iife spor skiils; for exzmple:

Beg-uning Swimming
niermedidle Swimming
~wirnining and Water Saiety
Goi: 1

Goif ii

Bewling:

Foix Dance

IMcdem Dance

Cycling

~ L
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Personai Fiwness
Temnis i

Seanis 1i

Archery

I eparimenial Assistant
Fencing

&eif DMelense

Sceta 7

Scxta ?

Skii~g

Tue Soreading ir-pact oi the Brookdale Program

Ci course, there niay be mazny similar inmovations of whuicz we are unawzre -
Sowever, it is clear that Breokdale wii aei remaic an isolated iconoriast zmong
colieges. Brookdale's first Sicess lab will not ever open for another month or

SO - 7€l S0IMme TE; ercussions are already apparent.

H A smecizi seminar on the Brookczie conceri has heen scheduied
{or the November regionai confererce of ihe American Assoo-
iaucep of Heaith, Phvsuca’ Ecucation and Recreation.

2 A similar special mrogram is tentauively scheduied for the
Associaticn's nationai convention in Houston, Texas, next March.

3. The Passaic, New Jerser, Communily Coilege tae ircluded funds
ip ils tudget for a program icentical to bBrocidale’s.

Z. P1ofessor Jobnsor and his f.sscociaies zi Brookdile Zave received
macy inquiries and reques.- “r guidance {rom other colieges.

Clezsly 2 process has been set in motioz, sgawred by MASA, which mav very weil
coniricule to a reshaping of phvsical educatica throughuet the patior. The poteatisl
tecefi:s for our country’e vouth is incaicuiable,

In all lixetihood NASA will ger Lrtle credit for this additiona: side ts.ebt of its
Priroary issiop. it's a shame:
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AN OPERATING ENVIROMMENTAL HEALTH PROGEAM
by

Jose G. Lipara, H.D.; Richard L. Masters, M.D., M.P.H., F.A.C.P.X.;
and William R. Wicter, M.D., M.P.H., F.A.C.P.M.

Our modern time is characteri:ed by climactic ard epoch making events.
Our moavmental achievements in technolog)’4:d 01, phenomenzl progress are
unprecedented in man's recorded historv. In just a short time span, we have
progressed frca the age of industrial ravolution to the atomic age, and with
a "giaat leap™ to the space ag>. The rapid successica of scientific advance-
@ent has necessitated an equally rapid social change. As imnovatioa ia our
society accelerated, the impuct of this "progress™ oz demography and occupa-
tional structure was imevitsble. We have created a new scciety @cre sophis—
ticated and prosperous as the resuit of the cumulative eifects of pew
discoveries. However, the fact trat the fron~iers of knowledge have been
pushed and expanded bevond the previous lixits does aot ian itself imsure a
better world. Desgite the wonder c£ these aciievem:nts, progress has orought
with it health hazards and inherent health sroblems.

tHeaith has many different meanings to many people. lealth has been
defined by the World Health Organization as "a state of complete physical,
meatal and social well-being and not merely the absence orf disease or infir-
aity."” We prefer this definiticn, since it embodies a utopian desire which

can be fulfilled, but only by the absolute cowmitment of man's total resources
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and those of his envirooment. It is, however, ch: llenges of this sort that
have brought us to the threshold of a new era in wmedicime.

In recent years, with accelerating social change, there has been an
increasing interest im tLealth, and or a wmuch wider scope, in ecology. These
areas have now become a national preoccupation. 7he issue of ecoiogy invar-
iably ourtured the cropping of a variety of experts, variously called ecolo-
gists, envirommentalists, and antipollutiocaists. Since the practice of
industrial medicine is essentially an eiem2nt of environmental mediciue, the
occupational medicine physician must make his influence felt in the area of
sgvironmental medicine if we are to maiatain our rightful position in the
medical hierarchy. Let us divert for a wmoment to define envirommertal medi-
cine as that branch cf medicine dealing with the heal*h effects of tke
interaction of the human body and the total envircoment. It has interi.:elated
areas of interest, and, its study must, recessarily, in7oive aa interdisci-
plinary a;d multidisciplinary approack. It is difficult to trace the deveiop-
ment and emergence of environmental health and enviroomental wmedicine, since
it has risen from so many interrelated disciplines, such as physiology, with
its investigations in hypobaric and hyperbaric effects, hypoxia effects and
biorhyvthmas, and maany other areas of study. We cannot overlook the contribu-
tion of occupational wedicine to the development of the more global concept
of environmental medicine. Certzinly, enviroomental medicine has bzen in
large vart stimulated in its development by the studies and pursuits of envi-
ronmental medicine specialists in attempting to help man cope with adverse

eifects of his environment. The occupational medicine specialist was among
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the first to realize that we couid not alwvays change the envirooment, but
rather sust in some way attempt to protect man from tue envirooment.

In the past, irdustrial health maintenance gzograss have been able to
cope with industrial heal*h needs. Vast knowledge was gained and industrial
medicine has become a specislized discipline. It has been recognized as a
medical specialty, but not withcut tumultuous emotion frox the profession.
Among other things, the practice of industrial medicine in Government, or in
private industry, oftem elicits in the aind of the physician and the layman
a kind of dubious activity. The practitioner of industrial medicine is fre-
quently looked upom by other practitiomers 2s one wvh) does physical examina-
tions, applies bandages, and dispenses aspirin. Too often occupaticaal
medicine is looked upon as a2 retired physician's job, with some level of
scorn from the private sector of medicine. Through exemplary achievements
some specialists are able 0 extricate themselves from this predicameant.

Few rise above reprozch but if they do, they are corsidered out-and-cut
competitors to private practiticmers, if not a formidable enemy. These un-
toward emotions are still persisting today. Although our motiv:s are altiu-
:stic and our activity complimentary tc o..ev practices of medicime, it is
pathetically misundarstood by so many. As with cther areas of preveative
medicine, industrial wmedicine is devoid of drama and is less well understood
by society, although it may have impact on a single individual or profund
implications for the eatire population.

Conventionial practices of industrial medicine in the past have ade-

quately served the purposes of their time. Nhotwithstanding the meritorious
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and inspirational achievements of the past we camnnc*, In blind comolaceacy
of past laurels, remain static if we are to reet our respoasibility and tha
challenge of -~ui Lime. ia the world of change we wmust be pliable in spite
of the arbitrary rigidity of our ethical coufivement. The confines of
industrial sedicine will be broadened imevitably, to fulfill the need aud
demand of our -ime; with or without our volitior, and by legislatioc: if
necessary froc the pressures of the working population. The practitioamer
of occupaticnal medicine o'st accept, to sone degree. Lis failure tc meet
_the responsibilities thit he has had £5 the coasumer of medical care in a
constantly changing relati<aship between aealth proviliers aad patients.
Tae public has kzen educated to expect miracles of preventive medicine, acd
the public is disappointed when they see so little done tv the medical! pro-
fession in their ordimary practice. ZJdence, the occup--ional medicine phyvsi-
cian can and wms® assist the general omedical orofession by adding socé
elements of the practice of prevantive ->dicine for emplovees. Cost effec-
tiveness is a coucept which has been widel:r exploited, but it is a useless
concept ia the evaiuvativn of preventive medicine programs. It is useless

imply because we have passed to a high level of sophistication in the con-
sumer and the consumer is demauding. and will receive, as we stated before
through legislation if necessary, the type of practice that he has been
educated tc expect.

We have just scratched the surface of the many proilems that bcsiege

the practitioner of enviroumeatal and occupatioral medicize. There are many

morz, but we are not here o discuss the philosophical boundaries of medical

-203-



practice. 1Im tue light of current knovledge of some of the pi:oblems meu-
tioned above, we at the NASA Flig.:t Researck Center desiga>d our health

maintenance program, imsofar as possible, to meet gome of these responsi-
biiities and problem areas. It is th2 purpose of this report to present

the concept of our operational program.

o

ig. 1 curlines the wedical and enviromnmental hezlth progr:  being
conducted at the NASA Flight Researd; Center. The separation of these
ele=zats of the program is artificial and is imterdad for descriptive pur-
poses ounly; in actualit: all elements :re interacting, each beim interde-
pexcent on the others foc the successfil operztion of the program. Details
of the program are to be found ic the "Guidelite of the Cccupatiomal and
Environmental Health Program™ conducted for _h. NASA Flight R.searci: Center,
Edwards, Califormia.

The area of medical services deals primarily with emergency care.
Definitive diagnoses and extemnsiv. therapy are not withir the scope of thais
program; these fail withia the jurisdiction of the patient's private physi-
cian. Minor illnesses or injury receive 2mergency care. The iLreatment is
irtended to provide the relief of pain aud suffering fc' the patient and to
diainish cime consuming absences froa work. Whenever possible we obtain
laboratory :xaminations such as roentgenograas. electrocardiograms, blood
studies, and other diagnostic procedures that are within our capability.
With the pitient's consent we advise his private physicizn of the nature of
the patient's problem and supply him wich the pertinent medical findings

which have led to a working diagnosis. When =neccessary, we diplomatically
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-€fer suggestions. We make extra effort to establish good rapport wi-t ko
private physician. So far we are succeading. This rapport helps to bridge
the g::;p of our total medical care, citcunventiﬁg the previously mentioned
probleis with tae private physicians considering us to be in competition.

In order to complement the services of the private physi?ians to their pa-
tients, we do pcrform medical monitoring activities such as bleod pressures,
dvaamic electtocardiogtaﬁhy, blood chesistries, etc., which may aid him in
-anaging his patient's medical problems. Always, these are upom specific
request and with the physician's coasent. This furtker improves our werking
relationship with both the physician and the pstient. In gemeral, both are
grateiul to bave this capability st their disposal. We recently had a pa-
ticnt whose diagnosis involved coromary heart disease with a history of
fainting and irregular:heart action. His resting electrocardiogram was
borderline, as shown in kig. 2. The top tracing shows his resting electro-
cardiogram. He wss placed on antiarrhythmic medication by his physician.
Dynamic electrocardiography of 3 hours duration, vhile at work, revealed a
paroxysmal arrhythmia, as can be seen in the middle tracing. The bottom
tracing shows the improvements after proper titration of the medication.

Our maior therapeutic armamentarium may be no more than a leading ear,
exploying the time honored therapeutic effect of sympatinetic listening. It
is remarkable iow infrequently we need to dispense drugs. It is unfortunate
that listening is becoming a dying art, especially at this time when society
is rc.i becoming more and more drug depeadent. Pati~nts somehow conceive

the idea that there is a pill for every vicissitude of life. Through medical



counselirg, we established a patient-physician rapport. Here, we are border-
ing on a very sensitive area dealing with some of the arbitrary boundaries
previously sentioned. But, can we really be of service and fulfill our com-
aitment and our obligations to our satient without this relationship? This
is s mething .0 ponder in a quiet moment.

The preventive medicine aspect of our program deals with those activi-
ties vhich prcwote and szfegusard the health of the individual employee. The
methodology is traditicnal, essentially following the fundzmental principles
and practices of preventive'-edicine. However, wve frequemtly cross into the
other aspects of our program, for example, from medical service to ;esearch.
As a departure from the conventional health evaluatiom program, we disregard
the usua. division of executive and routine physicals. We only do comprehen-
sive medical evaluations. Disease recognizes no social hierarchy, and neither
do we. In additiomn to c?-prehensive periodic examirations, health saintenance
e;a:inations also include pre—employmeant, preflight, flight, placement and
postilliness examications.

We beli:ve that each individual is definitely a significant part of the
total envivonment, call it ecology if you wish. The contcnt of our medical
evaluation is presented in Fig. 3. We are strong propoments n£ physical
fitness and we advise all of our emplovees to have regular exercise. We
optimize their exercise program by periodic physical competence testing; the
testing is dome im u.: »hysiology laboratory pictured in Fig. 4. Our equip-
ment consists of a bicycle ergcmeter and the necessa.y electronics. The

procedures are similar to those done ir Dr. Luft's physiology laboratory at
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the Lovelace Foundation in Albuquerqu=, New Mexico. Briefly, the test is

a maximal exercise tolerance test with progresgive step-wise increases in

load. For the Zirst three minutes the load is held coastant at 50 wartcs,

thereafter the load is increased by 12.5 watts everv minute to the maxirum
load the subject can tolerate. The end point of the test is tabula-ea in

Fig. 5.

The physiologic parameters mocnitored are shown in Fig. 6. The first
four of thece parameters are continubusly monitored and recorded on magnetic
tape. The last three parameters ares obtained using Douglas br : collection
at predetermined times. The first collection is usually at 7 to 8 minutes;
the last three collec:ions are at maximal exercise. The oxygen uptake at
maximun exercise is our "index of fitness.” By using the maximum oxv;ien
uptake we can infofn the subject of his fitness status and advise him ac-
cordingly in order to cptimize his exercise regimen. Even though the test
is relatively safe, with proper precautions, the personnel imn the laboratory
are trained in resuscitatior techniques aad the necessary equipment from
defibrillator to drugs is ever ready to meet any eventuaiity.

The environmental hcaith activity at the Flignt Research Center provides
medical support and advisory resources for solving problems relating to the
work environment and other enviromnmental hazard areas. The service includes
the conducting of surveys of potential or already existent health hacards
within the Center. Health surveys and follow-ups are conducted semiannually
and on an as-—needed basis. Consultations are provided on specific environ-

mental health problems as the need arises. All work areas at the Flight



Research Center are inspected and evaluated for environmental health problems.
The evaluation fincludes aralyses o€ the adequiacy, availability, and sanita-
tion of the various sanitary and eating facilities; heating, cooling and
ventilation requirements; adequacy and suitability of lighting to prevent
eyestrain and promote comfort; jasect and rodent congtol; sanitation and
wvaste disposal; oanige evaluation in offices, hangars, test cells, etc., ia-
cluding evaiuatioa of the adequacy of roise control and p,ssible elimination
of noise scurces, 3s well as a hearing conservation program; evaluation of
proper use, handling and disposal of toxic materials; adequacy and suitabil-
ity of protective equipment; type, amount and safety precautions regardiug
air contamination and personal protective measures; handling, use and dis-
posalvof radioactive materials, when used; evaluatioan of X-ray, microwave
and laser health hazards; determination of physical harards and potentially
or actually dangerous work conditions in the enviromment; and other areas

as determined by specific situatioms.

Research efforts pertaining to the occupational and environmental health
prograx are primarily directed toward clinical and environmental studies.
Research effots are confined to studies on informed volunteer subjects and
do nect involve the use of drugs, medications or hazardous procedures which
could jeopardize the health of the subjects. The research efforts include,
but are not limited to, epidemiological studies (both cross sectional and
longitudinal) of heart disease, cancer, stroke, etc., as they pertain to the
Center employees; physiclogic stress, noise phenomena; dynamic electrocardi-
ography including monitoring during daily and home activities; and psycho-

physiologic studies.
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For some years, the NASA Flight Research Center has s~onsored the
training of a resident in his final year in the specialty ‘raining in aerc-
space tedicine. The aerospace wmedicinc recidency training-progran is con-
ducted by e Department of Aerospace and Cuvironwental Medicine at the
Lovelace Foundétion; under the auspices of the Ohio State University. The
thi:.i year is the final year ir the program offered to residents at Ohio
State University. Six morths of the residency training takes place at the
Lovelace Foundation in Albuquerque, 6 months of the resideuncy take place
at the Flight Research Center. The residency training prograc is specifi-
cally tailored to the individual requirements -~f each resideat and to hi-
desires for future career opportunities. The cc. 'pational medicine acd
environmen-al medicine aspects of our progracz and the aerospace medicine
research being conducted at the Center provides the resident with important
operational experience.

A word must te siaid about multiphasic health screening tests. The
great strides of tech.wolegy which we have seen over the past few years have
given impztus to automation and to the vse of multiphasic screening tests.
In cur program, however, we have not ye. embarked on the use of multiphasic
screerning tests. We fezl that »ultiphasic screening is a superficial short-
cut approach to substitutu a level of noncare for basic good praciice of
medicine. It side-steps th. laying on of hands in the name ouf time saving.
We do not feel thar multiphas.c screening can or shouvld be elevated to the
level of a substitu:e for gooc medical evaluation. There 18, we belicve,

no sound basis for exploiting the use of multiphast. screen'ug 13 a sidbatitute
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for a basic, sound progtan uf good occupatxonal udicine. Of the s‘”‘iousl' S

‘diseases which have been discoveted as a cesurt of the program just descnbed'

vwhich has been in operation at the NASA I-light Research Centerfor the past" "

year and & half ocly a few of the dlagnoses would have been suggested by :

the common multiphasic screening tests now in use.‘ H\.ltiphasic screening

is expensive and can lull boih pkysician and patient :I.nto a tota_lly \mwat-

ranted sense of false security. b:xffe'ntly, mch of the promotion »f mlti_,—: o

plkasic screening is coming from crpanizations which are-aot meeicallyﬂs;obh‘;s:

ticated and which nave litrle or mo pWsigi@ i.nput.: These 'orga‘njzat'inns_
propose a system which provides a s‘uperficial; approach to a deep and basit A
problem of medical diagnosis and whick can be time éon:s'uming,' enpensiver and
totally misleading in its results.

The program cozducted 3t the NA§A Fiight Research Ceater is presented
with no claim for panacea. The program's orientation is toware overccring
some of the intricacies of the problems that we have discussed above. Flex:i;-
bility of action must now and forever be the key word in evaluatinn and con~
tinuing development of occupational medicine piograms. There is now no;:e
than ever an urgent neel for further exploitation of all available methodol- )
ogy and tools of preventive medicine, as long as these tocls do not represent
a subst’fvrte for good medicime. Also, we —must turn our efforts to thers;udy
of the ctiveress of the programs and the various proposed programs around
us. Through a systematic approach apnlying the "system philosophy” and
formulation of "iodels" efforts may be optimized and alternative methods ¢°

exploration may tLe uncovered.
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i in sumary, the real and ippateﬁt probless that besiege s lLiave been
pre_s&nted- The practice of an envirommental medicine preograz =a- vecn
p:'zs:ee;ed as it pertains to the XASA rlight Researc. fenter. In Fig. &
se:aasee these guidelines shich have been used for tic heaith mairtemzmce

: progtan. ‘ihese arz a< follows:

- “&. Comprenensive nedicul care.

"8 Preveaticm a.i pe'ssibly pradiction of adverse healtk conditicn.
= ;€. Pericdic inteaxsive mediczl evaluxtice.
' .,fD.,;Enphzsis oa phrsical fitmess.
" E. ®eriodic ptysical {itness evaluirioz.
. E;i~£eqioiogicai stodies.
G. Research ou WOIK Stress.
B Contineal reappraisal Sf ovr eflorts.

-

i. ZToutinoazi reevalvetion of our methodolegs.



NASA-FLICHT RESEARCH CENTER
MEDICAL AND ENVIRONMENTAL MEALTH PROGRAM

A. Medical Services

B. Preventive Madicine

C. Environmental Hexlth

D. Research

E. Education
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MEDICAL EVALUATION

A.  Complete medical history
B.  Physical examinativn including
Opthalmoscopy
Tunometry
Vision testing
Atdiometiy
Indirect laryngescopy
Frortosigmoidoscopy
Pap smea:
C. Neurnlogical examination
0. Laboralory examinations
Urinalysis. pH, Specific Gravity, Albsimin, Sngar, & Blood
Blood Chemistry Glunose, Uirea Nitrogen, Uric Acid,
Cholesterol, Total Pratein, SGOT, LOH, Alkaline
Phosphatsse, Inorganic Phoaphorus, Calcium, Total
Bilirubin,
Electrocadiogram
Roetgenograms. Chest X-ray usually
G. Pulmorary function studies Spirometry and N, washout
H. Physical compelence test Bicycle ergametry
I Other tests as clinically indicated
FIGURE 3
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END POINT OF THE TEST

Adverse symptoms such as chest pain, cramps, dyspnea, elc.

Abnormal signs such as cyanosis, palier, unduly elevated
blood pressure, efc.

Fatigue.

Inability to maintain a regular pedaling rhythm (50 rpm).

Deemed inadvisable by the physician in attendence.

FIGURE o



PHYSIOLOGICAL PARAMETERS

1. Hearl Rale

2 Electivcwidiogram
3. 8lood Pressure

4.  Respiratory rate

5.  Respiratory volume
6. Oxygen uptake

7. CO, production

FIGURE 6
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GUIDELINES OF THE HEALTH
MAINTENANCE PROGRAM OF THE

NASA FLIGHT RESEARCH CENTER
A. Comprehensive medical care

B. * Pievention and possibly pradiction of adverse health
condition, '

C. Periodic intensive medical evaluation‘.\‘ -
D.  Emphasis on physical fltness‘..

E. Periodic physical fitness evaluation,

F. Epidemlological s;\udm. |

6. Research on work stress,

H.  Continual reappra isai of our efforts.

. Continual reevaluation of our methodology.
. PIORE 7
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NEM STANGARDS FOR ULTRAVIOLET RADIATION
- - - DAVID H. SLINEY . :
IS ARMY SNVIRONMENTAL HYGIBIE AGBI:Y
au;mn ARSENAL , mm.nn 21010
Neeeut stnhes of ultroviolet Inologm effects have
clanfied t!le ‘spectral radmt exposure doses and Telative

spectral effectiveness of ultravlolet radxatmn reqlnred -

ehcxt adverse lnologn: effects. ’

-,; Ilntuthnadmtuttb&hac tbsmlnlbasuﬂp:ohla
:mmﬁomdopueﬂsmsnsthepotenmfar -
;mdmmmmmummmum
lengths Joss than 320 im! The high attemnuation afforded ay -
mgoﬂmz.mhmm-mOmem
.mejﬂﬂ@apm@of&mlmfhoopu&lm
with glass, plastic or other material having high absarptance _
valuee below 320 nm. If injurious effects developed in the eye: ..
oc skin of 1ndividus) usars, the source ecclosurs was incressed
in thickness” | .-

The photochemicel effects ofnlttwlolet wa‘.':::.i‘. ..ptll"!:.bc~
sk:nanglmmstﬂlmﬁcupletely@mtood. llouever,the
relative spectral effectivenese of radiation in elliciting o
particular bologic effect, refered to by photobiologists as
action spectra, are generelly available. The steep s_lcpas-c.f
ultraviolet action spsci;n are quite hnmssive and should
dmmtethehmm ofnothund],yutrapommg blologl:
datadsnlopdﬁwaxomlngthtomaasmhgtbat
-dresdy familiar photochemical absorption bands do not have fine
structures, The inevitalle do'nlomtot.wel.mg-th-@nnable
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laser source in the ultrsviolet rezien w1l provide a dramatic
mm'rcnmh&t Phototlology ty meking & dremstic
mmuspmmmmﬂmwmt
“ultraviolst smu. .msmco-ntmt-zx.zhnwopd‘
spectn.l band dnsigntams n the neer u‘lu-uloldt spctan
mwm@uuuddnwummuommm
Mdesim.o 315-#&1:.»0'—& zﬂo—nsmau.-.., ud~
Mmuuv-c '
mucsrmam—

A sufficient oxposm:o to act:lnic ultraiolet radiation
mlhheqthsmtddmingofﬂwsﬁn(e.&.. sunhn:n) )
The actio sm«umommmmu@mw"
mntomofmdmsuenustsmtnewzo'sanamly
130, 378 pigmiamzinnstmteso-eofthekeyfmm
ofamerananomehmgenerauysmnmwmlyme'
graph of a "standard” action spectnmin most texts. A‘z&é'
these investigatars explained the importance of noting the
lengthpfthed'taupomeforthe;m;usdogreasoferythena :
todmloyandupvalneofdeﬁningthhwumspecmnﬁta
well-defined degree «f redness aud not at the “just perceptihle”
erythesa. They all chose to work with exposure doses above thoee
where the highly transitary erythema produced by UV-C pleyed a
significant role, T » ,

Recent dermatological investigations have found the actiun
spectrua:_s for tais jJust-perceptible erythema to be quiie different
fror. the "classicai” curve, which is nov et all surprising.’”?

Ervtheaa thresholds vary significantly with skin pigmentation
-226-



(over at least one order of magnitude). Erythema thresholds may
" be as great as a factor of ten or more for very dark skin than
for very nght cancasian skin, with skin of intenedia.‘be‘
Aglentaﬁmhavingthtesho]ﬂsinbem _Clearly the action
specl:mn of interest depends upon the application, In app].ying
an action spec!:mn to ";he deve}.cm;\of hagard criteria for
industrial exposure one wust make a @t\aﬁat\e\xpeme
limits will result in umanted acute and chronlc effects,
Erythema production fur a‘gﬁen spectral source is dependent
mlymgbetam_dose; reciprocity exists between exposure rate
and exposure duration over & wide range of exposures ( <0.,01 s
to several hours), !¢

cnroniv o< wure to ultraviolet radiation accelerates
“skin sging” and it is now generally felt that such exposure
increases the risk of developing certain types of skin cancer.!l™12
Since UV-B penetrates more deeply into the skin than radiation in
therestoftheactlnicul‘h:avloletspectrm ithasbeenthwght
tobethelosteffectivein&f'fectingdﬂngussueasis
attested by its capability of producing the more severe grades
of.erybbe-a. Several epidemiologlc studies of skin cancer
incidence reveal a very strong correlation with terrestrial solar
UV-B levels found at given latitude. and ground elsvations, 11~1*

A quantitative threshold for carcinogesesis by ultreviolet
radiation appears %o be very difficult to define if indeed one
exists, Epideamiologic studies carrelating solar ultraviolet

-227-



"“éxhosure with skin cancer mty shed some light on whether uanti-
_ tative ttmesbom} exist for buman skin cencer but such sﬁdigs _
could only place some quantitstive limits on a “threshold value,”
Itmmmummtm&mmnmmwp
-senstitive to irradmum tro- speciﬁc optical spectral bands and
any develop skin reactions described as “photocensitivity™
folloing sub-erythenal exposure, 516 Rowever, inthe industrisd
environment stmmmmalic_mmmof
photosensitization to be elicited solely ty & Mmited exission
specirua from industrial light sources such as “hlack light".

Sunlight usually will also elicit or aggrsvate this skin response, .
ULTRAVIOLET RAI;IATIOII ARD THE EYE |

Regardingtheusuaispoctulmitiﬂtydthohmnm,
the retira responds to near ultraviolet radistion as to light:
however, the lens of the eye is a strong abscrber of wavelengtha
gharier than 500 nm and ihe resultant spgctrul sensitiviiy for
‘vislon markedly decreases between 420 and 330 na, !”

UV-B and UV~C radiation are absarbed ian the cornea ani
cousunctivae, and in sufficlieat doses will cause kmtoealjgncﬂvim.
that pairful effect known to most as “welder's flasa.” The acticn
spec';rul and threshold dosage of ultraviolet keratogconunctivitis
have been investigated by seversl groups., General agresmsnt may
be found in the results of the different invesiigators if the
differencss in experimental techniques, instrumentation, and subjects
are considered, Of the published studies those particularly
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relevent to human exposure were recently completed upon

primate eyes and some human eyes by Pitis ard h.s collaborators. 18
Using an arc monochromator, they obtalned aata for 10 nn bands
between 320 nm and 200 nm. They found il.e peak of the photo-
keratitis action s-~ctrum a® the 265-275 nm band and a threshold

at that waveleng’h of approximately & mieca > for both human aud
rinate eyes. This is sorewhat different from the earlier studies
of Cogan and Kinsey '~ who found & peak in the action spectrus at 288 am
using a low-pressure-mercury-arc s rochromator with narrcver wavelength
tands, The recizrocity of 1rrs§19nce and exposure duration probably
helds for tiue - :riods siml’ar to those whici hold for ultraviclet
erythema of the .7in. These studies did rot reveal au action
spectrun for canjmctlivitis different from xeratitis. The action
<pectrua of Pitts is glven in Figure 3 (solid lin- 4istogram)

with the approximate range of thresholds at each band (I).
Unfortunately, th.c actlor spectrum vwhen weighted against the
ultraviclet siectruz of indirect daylight to which the eye 1s

daily exposed wovld indicate that almost everyone would devalop
keratocon vnctlvitis in a few hours while standing outdoors,

This would indicate that the invesilgators had experimen’al
difficrlties in accurately determining the obviously extreme

slope of the action spectrum in the 300-315 nm range. I+ also
deaonstrates that thresholds which were everaged over 10 nm
intervals ..ghted against a source spectrum rapidly incres.ing

in this region can lead to error sinre = :¥¢:c’ently narrow
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uaveleng"x ._n‘.crals woald Tt or used, Individualis go devele)p

a: oomcuﬂtxr {roz deylight ultraviclet radiation Tt
- 1:.-\ ;."tﬂ.. az\)lmg‘d exmsn:'e 20 witravislet refiected fro:-
. SAG4_ Tan a..mofsnouh;wn-ss). Sa:ou is essextlzlly ihe

:—{‘-‘-"'13 m.e‘-Ll zou:a in ths nzbnel exvivonzent with a high

re"te;m 1:: tha aci.x.lc dtraﬂ.o..et speclrai reg‘mn- wter

xe"lm vaz-y Lttle am'-’-arsn.‘z & larme perceniage,

'“‘;*.icim«k. e'm'res io _.trariole‘ ca:"_n.:im from zeraic.:al

1_.
m {-".x!:h e=1t wdm.ly at 253.: an) Indicate a han

_-P -2
- am "ar gbats:keritis £ apwrasl =t T 30 queen T —zizn

claee agreene: reepent with ﬁe naia. a:.ts .

% "53 &...."?&m EI.% TG GLTAAVICLET R2TIATTD

e & um eeseatif.’-_y ao w&tiéative -sscamiional
uéos::'~masamant:-:sm Paciors-cms-imatic
thas s‘ mr...aa are (:a the a1fes ..a.ltv :)erfcnaino

) acc:ra.te szmm-xr:aama mm:wts in this spectral
vegim, \2) J.!e ’2:'.‘.«5 m‘hor of owtical radlaiim sourees
w=ich enl: s;@.&&cus' zotivie &‘*zvioze‘ raitation, ard {%

RS me o" ;xsi:{z m‘otet?lv! eyewear = 1 ¢icihirg which have

en::m«w: a‘tc:mt‘ = factors far ac”_ni uitravioiet
4— in coe apnllca“u s—ihe use o gwtlcida. Jou m—e
mr-c:ax;r lazds Sh.tch n..t;z'lncip&hy at one wavelength 3% pr)—
exposre 11sits have besa mowadgated, The Courcit oz Physical

¥adlcine of the imerican Yedical issociatic: gwopased a izii of

]
\.I.)
'



0.1 ‘»U-c:.z for a 28-hour exposure and 0.5 “W.ca < for a 7-hour
or shorter exposure io these laaps.,2! These values were based

2 selivered in a

upon 2 xianizal erylh=wa dose of 2 ml-ca
i3-ninute exposure at 2% ma. A greater than apparent safety
factor actually exisis for the long exposure times of 7 ané
2 hours since there is sone4 loss of dose recliproclty for sucn
long exposares,

i one can accurately deternine the speciral irradlance
vs, wmavelergth ¢f a source {a non-trivial task in the U¥ regica),
ithis specitruw mar be welghted sgainst an actlion speciruz Saor eack
viclozic effect of interest to determine 1f & potectial hazars
exisis, 4 somewkat sieplified approach is, however, possidle.
If the threshold data for acute effecis ottained from the recext
stuiies of niniom) erythema and miniual keratoconjanctiviiis are
coxdired uzpon an2 graph (figere 7, one may dvaw an eanvelope
curve which does not 12ry significantly {in comparison with
xeasurezent errors and verlatioms in individual resromse) froz
the collective thresTold data, Since repeated exposure of
the eye to potential.y hazardous levels 4oes not resvls in
increasing the protective zapablilities of the ccrnea (as does
skir tanning and thickenlng vhich increases the protective shiels
for the deeper skin tissue) the preceding exposure gulde is more
rzaiily applicable to the ey> and shculd bte considered as a
iixiting value for that orgon. However, such a guide can only be

a starting pcint for deteralaing sk*- expesure since wide

0y

y o+



variaticas in sctual thresholds exis,t among indlviduals, and

the tareshoid varies with expasure history for a glven Ir2fvidual,
Such a guldeline wcouid have a tullt-in safety factor for
esseatlally all txt very sensitive individuals, The magnitade of
the safety factor would depend upon the speciruz of the source
sinc a. l2ast %tso independeat action specira (e.g., the 300 nn
vs. the 2% na bands vor erstaema productlon) may exist and would
aot be additive? 23 Sources such as the sun which have a
rapidly increasirg speciral irradiance in the 300-315 n=m band
woald be difficclt o accurately evaluate using thls cr any oither
expasure gaideline., The guldellne could be applied anly with
extreze cautisn to ultraviolet lasers since 3i1 the @loiogzic daia
zpon uhich it was based were obtained from relatively trcad-teni
socrces, Theoretically, marrow absorpition peaks of an apmopriate
chromoghore, 10 -cozisioel oz lazcy wavslongtk,

wou_d drastlcally change the action spectrum. However, these
nzrrow peaks would not be exmected for such large organic
molecuies, 3Siuch an exposure guideline is clearlr non-applicanle
to photcsensitive individuals since the action spectrunm is

Iikely to Yte significantly diiferent and extend well into the TV-A
or visiule region. The Coamittee on Physical Agents of the ACGIH
recently set a tentative threshold limit value (TLV) based upon tkis
enveiope concept (figure 3 - dashed line) and s given in table I.*®

The formila required for deterxzining perkissitle exposure iice ©

[}
(1%
H
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(1n seconds) from a hroad-bend uliraviclet source, for which

the spectrsl irradiance 1s known, Zs as foilows:

0.605 J-ca™?
z E:'SA.:Q.

where X, is the speciral irradience in 'd-un.z-m-l, S:‘ is the
re:ative speciral effectiveness (urnitiecs), acd A) 1s the band-
»iéih 11 me, Hopefully, #l'e develomrert of an inexpersive
S=struzect #ili be encouxraged by this type of TiV such that
spectral irradiance mezsurements will rot be regmired to
evaiuat2 az uliraviale* source. "

Gullelitnes for linmlting exposure of individuels tc nezr
altraviclet (GV-A) rsdiation can bs based on relatively litile
cata, and ere se’dom required since few scurces erit suffliciacnt
radlation 1ixited %o this spectral regicm 1o create any adverse
biolcglic effects o normal individrals., Effects upor the skin
are considered to be principally thermal, eni guidelines
applicadle fov skin exposure to far infraveéd radiatioc (10 to 100
¥ 'cmoz) Joeléd appear to ve applicable without m-oblens except,
of course, for phctosensitive individudals. However, “ew sources
inciuding the sun are capahle of praducing irrailances above
1 to § mi-ca 2 in the 315-380 na tend ander typical conditions.
Suldelires €or ccular extosure are quite a different zatier, The
su~gestion ol near uitraviolet .adiation playin. a causitive role

in cataractogeresis has not been sufficlently hnfesi‘.i.ga*!:ed.25'26

)
hH
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Shori-ters {16 nirutes) laser expcsures ic a rabbii eye at

25 n=z have producrd cateracis at a cormeal irradiance of 0.85
decm? (10 oW In 2 1.5 mx bean) 27, Oue investigator reported
the exjerizental productlion of cataracts at 297 nz uwhich seexs
culte unlikely, 28 ¥hat levels bdelow ikls could create any
lenticuilar omac-lties under chronic exposure condition; are
unimown. There are ro strong irdicatiors that the low levels
of ihis radlation icund in indusirial environzents present a
protlex, although it bas been suggested as the causitive agent
In glass-blower's cataract in the past.z’: I concern existis
in any situation, uliraviclet goggles dasigrned to prevent the
arnorance of lens flrorescence for Individuals working with

“tlack light™ mrovide consideratle protection {from UV-A,
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TABLE I
PROPOSED 197! THRESHOLD LIMIT VZ'UE FOR
EXPOSURE TO ACTINIC ULTRAVIOLET RACIATION

Mave; ength v Relative Spectral Effectiveness
(nm) (ai-cm-2) Sa
200 100 .03
210 40 C.078
229 25 0.12
230 16 0.19
240 10 0.30
25¢C 7.0 0.43
254 6.0 0.5
2606 4.6 0.65
27¢ 3.0 1.0
280 3.4 0.88
290 4.7 0.64
302 10 0.30
305 SO 0.05
310 200 0.015
315 1200 0.003
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Fiqure |. The time course of mocderate ulrraviolet erythema.
Ultraviotet erythema action spectra obtained by Hausser (1928)

for eight different observation ﬂmes3
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Figure 2. The degree, or "grade”, of erythema {(skin reddening)
for increasing dose obtaiied by HausserJ. He noted that th:
monochromatic UY-B radiation n;ch penetrated more deeply into
the skin than UV-C radiation was far more effective in producing
serious erythema (as well as longer lasting tan). Hausser's
grading systea consisted of a comparisan of skia rednress with a
logarithmic density scale obfained with red dye solutions. An

erythema grade of one was above minimal erythema.
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The playvrizhis have often called cur citention W an inéiii;us
tzpe of villasn vho scems on the surface o be a valued ani useful
asezt to the protagonists, but is in fact a dengerous threat %o
heir !@-ki&zg. i‘hg malignant a0, &s ke led Cthello to mirder
2is L.mocent wifc, is perhaps the mest k2own énmple. There is,
awever, 2 special ':m'iety;f tﬁese villaing who ere darserous enough;
zct tecaust bay are consciously evil, but because of vow=rful foreces
moridngs within thew thatl are 2 lit;le Fayoad “heir control. o oy —ind,
irxcelot is the “« 5t Intriguing m:x:‘x‘, theso.

- Im the none-licticmel drama of occ cupational heelth protectiss,
sozerf a0 has o onole et el 21l dlssimilar % Sir Laacelot's
..s Sarelct come coushiing downt upon his shoulders, perhaps It occuvres

fing arthur that a tioely crchideclomy wculd nave preserved his

b}

onef shin iz oozentt Azé Artbur could have done ft! On the other
honé, hazard ooy fur Federzal woriers is requirec br Congress ang,
Tharefore, is mmich oore firxl; eniienched then Lancelot wes. Zaczard

- — B D ¥ T Lo, S £ e - -~ i
oo o wev 1kl o be emmsculoted. Lhermefor, W oprotect our Feiaitl

iezlth ond safety prosrenms, we —ist doevise for then an effective chasiity

&t first gilance, h2zard pay wouwld scea (o be 2 perfectly haraless
woy to rewerd 2 worker for taking risks that other workers do not have

o take, 0 one cbjects o regular hish pay for test pilotc, so why
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Il LIS, T W orednce then ic scpe accepieble fovel. Toe -

oot i seeasistic, and the copablility of the safeguaris O provile
Sig jevsl, :om matiers of judgerent. Since v can achieve 2 dejree of

wlotyr cozoansureSe witrh the coount of mk-ey we are willing v spend, -

-.n---t‘
It Dollows Tnel we can achheve 2 slightly inadequate degree vy sponeing
L% ogudte enoion. .,'*f'iicu.‘.t decisicnz of tais nature arice vivh=lly

2ry wioe o faeiliiy or oajor sysicu is being desigred, and safesiards
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Sifferencicl, wnisl +ould conme fro= sooe ctl_ze:} budget, rather than providing
o Twll copleiienc cf safezunrds.

sasithes el cuestion arises when the time comes o consider a
G- 2escas tecel thot, for ail practical jursoses, can not de tdeq Jately
e ncied, i.c., even fhe ni 1 ocevycable safesucrds would cost

wo rash.  Jen weai happcis, tae rezl issue is whether the tosi: should ve

243~



S
e
CRN

ot
K

3 e Lt
’:".";?_, R
EaFese? e P0G
s DA el

el S P

e SO S Te .. _—
ZIEh Seia - meT Aoreosire o miiziion. ke digher:

TR T z -7 - ) : -

. SIS e s . C e e L o
XERDe, Wwwe 2izher Wi 1. | Lowllnss
T, . B
<ok their Triges (£f anmd survepliiionaly
dadiSs = > o4 hdur
- ~ IT™ c - -

sturecs. I 3on%% Bave ootell i 2ov the oikers -

-l : - ; -
~- -~ N

ey T~ -

— .. ~ < TeTl

T Sy T T -

T T T eI TR Tl - s T . i ’ —
Themacis DRIy ohe Wy SN -e situetisu li:@ thls oouls De worss. -
RSt Gl = . = o EEEE AT TR T
: R Y ~ - S TLL T -
mﬁ%&é@have ihe radiation profeciign officer adcinisver ine Z
LTINS o A ) - - - Bs = ot -
2t 15 exmelly how it wes 4que in Greece.. . Joasider

any hedlil protectiion o1 sefety o-Yicar as he perforzs his
e P >
S )

se-dudies. Asg s2ff *xployze, bis effectiveness is depexdent Jor the .



S

- z ~

oW TeS, e Tt AnwesDere in Jose EnTer
Teeangl L LIVICT O cceSTarT,T is oot ol Ricoued. s fd
=Ter feiiseve. I

22ty 2nd Sas 1S elller ceuxd

W<k mal, e Hiis i

POSIES, or L2 mast soF 2

D INTTSy et o i2sT il te perfir—ec oy

£

-~

“eATas ap 0T Teieng Tooa sedelr oT

o] - . - . .

T ASIERTORYAL 2. : P . :
- - .- . AT e St . - - Ay s DT e N
it SioRry, Wiss? aTe iee chhrges wmainst this ocosmioly temige
R - Y — -
A-..4 -y X n"u‘ ‘_\ ) T

o= ‘W“" Ty . -

- I - YU Y S aA T = ~4
{1} o = ze substitulel or safeguerds.

gl

{Z) Daleas Eich shouls ve prosibited mey Ye auincorizel

S~ T mom -3 LS Dl
2 precus per Justificelics.

D2 4x 3Eous laskend whothes o

\3) _Exiorees may perforz work wmder ifzandous conditions

umiesusseriis iz ordar o raeeive presian pey.

Siace w2zl sl elitdonte himzatd ey, w3t shall ve & W0

R N e et e 2 ——

Foleaul 101U end snlely progTlas oI comprociset

-2%5-

—
bt

what safeqisils are resuives T acalevs an

T T oL e dopce of covpswiiica e oy obiaiv. Fremsemly, -

LegTee <7 prviesiizn. o inwelve thex furlker ix 2 Razard ney Sroimas towlh

S o

34

L
- o



Per’:z:sasmmﬁﬁe&;mﬂ:gmulﬂbetoackmﬂ&e tha.iitis

| mLeiizes necis=cy w0 coasider the nerforeace of Wori inst Is lLommrdons

Tl Sor wmich cleguTic seteguards would not D@ practicable. ic recogmize

ezt sTh=miisas as the ariticel omes reguiriz: omr atlemtiisz, and %o

slzs ao Srjestien ic prexim pay for such Ik if the proper decisicns

o m=fe deferNewd) In 2 oomeélent amncer, 2nd Uy the epLropriate

—eiested 1o —esform 2o 2d=diiisdly dnmgercus bud esseriial ims, _of
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{(2) - elerzize heller ihesz sefeguercs ave adsquate.

3y I ther ooe adjuiged adegute, 10 pey differeaticl is authorized.

{3) If =2 ore agjuiged iaclegunic, delermine uhet additioral safe.
SanIds are nacessary jor alegunite protection.

(3]} xTeraine helzer the provision of ihesc additionel safererés
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| ‘Mils fecsisionesidnz process is @ivery coacenisble one wheier hacexd pey-

%z 3 2Rien o nst. Tamwer, ‘=cr.z_i % moted thet the decisions mist
I 2.t bafora ‘"‘-*5w2'w c2 be‘ au‘;:arixed. X %-*:1 ‘.12-“-;1 =I5 rgosm,

-‘wd-..r* suorlE a;sure “that gl Ls ne'er szbvh‘wtei tor sa.tega....s,
‘;"f:....“—- X3S -csS.S at‘m.. \mier:a_.... un:l.ess uxey are -*ssezx"_al, aai-
- 7’:%’:: Scexim: gy is -"omb:.m for o aehbeza.e]s ge:"hraed uade:

&'.ras cc:-ci‘mns “o- purgoees ot per;zn:ml a.:

. “*taa.a.o" ese ag_.hemtinns t!efore WS, vearep:anredin ]nok
: .;al..a mrmn.e,cﬂmrapyamlogy Mhealﬁ:andafetypmgraas
3:c r*_sk,ashasbemsinm,andmmstmseﬁrthmaneﬁective

s m.ectin aechanisa, or chastity belt..

N

Severalefushaveheenmrkinscnﬁn.smbbmformnthsatm
;.eaia~*‘~“hers = the Ofﬁ:e cf Pea. moazel, the ZASA Safety Officz, and the
Zivision of Occ::;e"m s'sedicizze aai:hﬁamu’.l Ben;l.th. We believe
= have ag.:e:w'.ser"-éu =y is sd=inistered bykrscvmel Our -thought
_stoplaceaconstra.;n‘onf.rscmelm.m mldzetp:lze ‘-a.tajmge:m
or e adequecy o:r safe@nnls be ovtzined from on-site healt’ and .~Jlety

sclalisis before h-.zam pcy cm.ld. be 2P ized. The requast Sor Wi
Judgzent ol initiate w2 mna;wt decision-peking nroeess described
earlier, This process would 20t inolve the consideration of pey tat. would
focus irsiend ot & safeguards eva]mﬁpn and ou *he question of whethzr a
task that can not be practicably safeguarded should te pe.forned at all.
The final decision wwld be onde by e nighest level of managene:* and
forvarded to Personnel. It is a simple solution to & cosplex prutiea,
bit simple solu-iowns are usuelly best.
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- ALIEGED MERCURY DISCHARGE BY THE LEVIS RESEARCH CENTER

Since ltrch 1966a EASA—Iens lns -utained eotinned et-lncutmna
mmmmm;uwmmrorthem ﬂliclgokgianl
Otfi m:neﬂs_ts uutersqlenm]asesandregﬂ..ref']mnt
:z'epwtstotlzm. mlymlg'mthewr.:.emamninmmg
toigni;;:fysomges cuutribltmgtomyponmmnotthem Iake;.—
m:onmngemmmgtmthemctofthummmmﬂe
me i .

CBAONOIOGY OF THE ALIECATION

April 13, 1@ -N&'.Gecrm&lrlgw, Lirector, IeXx: frie Basin
Sffice, FWECA requested data on the usage of mercury »: LeRC. A copy
of cuvrent "armlmntmyﬂémrds toruuﬂed-to Mr. Herlow indicated
about a 290 Ib loss out of apyroximately S000 1be in use and & tctal
inventory of 25,000 1bs. ‘

Moy 7, 1970 - Samples were taken by FWQA of indvstrial weste besin.
and storm sewers that receive basin discharge. -

Moy 13 and 17, 1970 - Semples were taksa by both FWQA and LeBC of
indnstrial wast~ basin and storm sewer. All samples indicated < 2 ppb
(pe=s per billion) mercury, i.c., below the limit of detection of the
analytizal method used.
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- h,lm muemn'mwmtmin
.gtmittuemnpmm onm » 1970 a concentration of 11 ppb
mmmummmﬁnm,w,wmo.'
w;’mammmmm -
were t:\en by FiQA. lhemmltsmmn1ﬂﬂel. i
" Septesber 17, 1970 - mm d-lter:.niehe].,released

mmnml]ntionhyl’.em.
1. &mlmmbmmm A pcrusal of tae
records over several years time indicstes that the "loss™ mercury is

Itum].ébevellto stopatthi.spdntuﬂmerﬂnm.«hwetor

often simply overlooked mercury stock which is “fourd™ st the sext in-
ventory. Therefore these records > nut provide sn wnequivocal guide to
thet xercury which mey be lost "o the stmosphere or the sewer system.
2. -The May 7 ssmple which showed 11 ppb vas a single sample.
Gim‘ﬁeimxpeﬁem&ﬁepoﬂemo-&memﬂasismm
pxbh].ﬂsof:.mdverteul: concemination :sherent in amelysis of trace
elements, one should not Elace too much confidence in the accuracy of
this result, - t
3. 1In the case of all the aualyses thers was no determination
medamm.&mmrm,mmm
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eoutnbut:.ons to the outtal.l. effluent were no®. ascertained. Such
sources are: 1) airborne; 2) on site msearch activities; 3) n:i.n-
tenance nct:.vit:.es, €8, pesﬁ.cide app]icatwns, and k) water enter- .

mthet.em, 1.e.,01e've1ulltapvnter

- !‘odetenim;»ree‘:xaéﬂ,ytm

m;mrmwofmmmtmwmm&‘?f
Sept 23, 1wommummmtmwummms(m),
ty the G.S. Geolnp.eul&n"eynlboratoryinl)enver,co]m The
Mtsginninrmznmepemt&ata-eeﬁng,oct.nlg'o
called by the Office of Director of Enforvement, FWA, Ciicago.’ Tt

“is evident from the results that within the limitc of precision of the
reportetithexéi;m’.&“fc:emebetueenimmvzterammm
inketrisl/stora sever \ater. The irtermal standard, distilled water

spikedllithl.om-em:ry.glvesamsureafthemyofthe
—am:l.yt;ica_ltechniqu. 'me:acmracy_ofthelethodisgood,asiﬂi-
cated by the exact agreement Setween the asalytic result and the in-
ternal standard. : 7
Fol]m—on.estsuempe:fonedbymmmsn-levison(}ctoher
12-13, 1379. neresu]tsanm:.nmm. Aralyses were-per-
ronedatmfa:iuﬁesinw Ohioa:ﬂathemudmthe
flmmeless atomic absorptiom (Pu)mdn!e(mmmw
for Mercury Analysis, Sept., 1970). ALL results i.ilcated mercury

- concentrations below the limits of detection.
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39,12170 Aletterfti-Col. Fansen, Corps of Engineers,
Buffalo District to JeRC -esd in part, 'Rmmwia%fﬁt&t
maredncharging-emryorefﬂmntcoutaining-ermyintothe
" waters ot the Rocky aiver.... Section i3 of]:he Rivers and &.rbtrs
Actofmgg-kes::tmlmnfnltodisdnrgeordepsat-ﬂ:beroraq
hnlmdesmpticnmmeJenterortributarythergotm
theabsenceoraneparuutormm-ﬁ' S
M nmmmofmmda fadngasmnythescate
onnofora]Jegednerunyponutim,mmdaitesa!eleasepdﬂished -
mttenews-echauha.ch :arnenallegaumthatlemispolmtm

'akennenthnercury JasedontheJune3, 1970 Iake KErie Conference

Report.
m

"On July 26, 1971 the following letter addressed to tbe Director,
BASA-Iewis Research Center was sen® by Wm. I. Ruckelshacs, Administratar,
EPA. ‘

This is in reply to your lstter of April 9, 1971, concerning the
discharge of mercury at lLewis Research Center.

Dr. Francis T. Mayo , Acting Hegional Adminirtrator, Region V,
Environmental Protection Agency has responded to your identical
letter to him with regard to our initial findings of mercury in
the effluent rrom NASA's Lewis Rerearch Center. Ye agree that
on the basis of later anslysec we do not detect tle addition of
mercury by those facilities in the effluent.
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- Our reporl:s since December 1970 have hstedthe Mlenis
Research Jenter -as not discharging mercury. This information
has been provided to Congressional cmittees that have followed
closely our activities in the mercury situation and to the press.
FPlease be assured that any press release issued by EPA and deal-

’ mgnthkmunnemu‘yd:.schargersnﬂmﬂ..cb the fact thatue

do nat finl these famJities to be dzscbarging ~ercury. .

) ASIDELIGHI )
SlncESeptuberIWOtheIcmhasmn-ercmwamlysisonCrtr N
ofﬂsvela:ﬂ.tmaateronmte. ile”ﬁnlthat the:hmyaonl:entof ‘—
thevateref&l\entfo]lmsc]nselythe-ermycontentof-heuter
enben:gthe(:erd:er. hgnrelgivesthenermryconcentrationofthe
‘tapuateroverthepen.od&pbuberlwombwgustlyn. rnedata ,_
mmwmsmdmsmwbymrummme
single-data in poirt indicated by the solid triaxgle.ms obtained by
the HAA method. ‘The data ranges from 0.1 ppb, whizh eonesponds to tﬁé
predicted tackgrousd level for Lake Erie, to 0.5 ppb or possibly 1.8

. fpb. Theﬂndmationovertheyearpexiodappearstobere]xtiveh
large. The true range of thé flnctustion and whether the fluctuation
is seasonal - due to shifting or disturbance of lake silt mear the
water system intake or due to another cause - csn only be determined by

furtker investigation.

- CONCL'™_ ..y REMARKS
In retrospect the mercury discharge allegmiion has increased ¢ r
awarzness of the pollution potentiel of our recearch aml technology
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operation snd reemphasized the need for tight operationsl sontrol. . Ta
the process of investigating the cherges we developed new analytical
cepacility and expertise and elso uncovered sn unanticipeted tap water
" situation. 7 |
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MERCURY ANALYSIS . RESULTS
JULY 20-21, 1970 .
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USGS ANALYTICAL RESULTS

SEPT, 28, 1970

SAMPLING LOCATION
INTERNAL STANDARD (DISTILLED
WATER CONTAINING 1.0 PPB

MERCURY)

INDUSTRIAL WASTE BASIN OUTFALL
(COMBINED WITH STORM SEWER)

 INDUSTRIAL WASTE BASIN NO, 1
INDUSTRIAL WASTE BASIN NO. 2

SANITARY SEWER
CITY OF CLEVELAND TAP WMER
(ON SITE, NASA) |

TABLE

IT -

_ MERCURY"

PPB__
1.0 % 15%

L
-

o i-'z:o*‘»r 1‘5'% ‘

CL3E 15%[
119“\%;}
07 #u15%

1 8 1}15%

o P
(L ‘.', Wi y
" RANIN

oo .
. X
RN



e SIS
: \ g

. gy X
0 Doen, b0 "?6 S G
S \"\ “;'/ \ l}' “) ¥ “')\‘;'\\' \\‘-""}%m' ';* /“ y 31 \if; / %x \'\ \ \\‘:\\\5\ “‘ “

N
1 ' d ) $'0
: RO A TR AN VAL SO T v :
R "1\'1\1'"“3 ST \)‘/‘ \ ':{‘I{"“’;i"i B/E l“(k /1‘1 APL W IO “J"
hA ' \, fr EUL I 1Y b n“;:» RN B j""l“"\« 3/'1, \« . 1 » ~.|‘ \! : o )
o f‘("./’. \\‘li)‘§ {! " \ N ';.\1 l/,I/4 v / lu ‘ 1 ‘\(:‘Y.‘ ‘. \:R\[P} S
oo gl : R AR N

*

MART T DRI G
. \‘, il { [ \‘i{e .’{";'»[- ol l,?l W “@iﬁ&%‘ﬁi{“"?
§ T LR S % , [ tiy ]:" o ' ‘-h.
[t S;‘A\M-ﬁ , Flonwi */%1'5?"‘\‘%3*‘:’/""';
\H gt " ‘\!;,“'\\‘ SR VA ‘/,v,'»\-. K ong oyt ey ot SRR
‘ I i f’ e n U |} \y“&//"‘ “{3)'3‘/":‘1‘ ;o, M L 8 \\
LAY & N/ ol ) Ty

V'ClTY OF: CLEVELPND Ti ! W’Aﬂﬁ*y’f’, i’f}:gt%",;":;5'}'\2 by,
(12 IN, AND 24N WA,,j, R o s
/‘n h'\’/!

ol
KO N

SUPPLY PIPES) /) i %‘"i«}t’v’r:“*

| M
INDUSTRIAL WA STE BASIN 0UTFALL»§~ g
~ (COMBYNED WITH. STORM SEWERY 70 ,a/

g ;, VA
’,',"/ ";" ’é i-:) £ “v.‘ .
mnusmm. WASTE BASIN NO. 1/ i o *ﬂo\ s

'A
7 ’4‘ oy \ / , atly B m B "U R } .‘.‘ K
SAN‘TA RY SCWER RO TN s e "<, 1"“(‘0' B 2N
i b et gt M) ]. VOLNG &g N W
Sy b, e, A ] ‘v&:-\’ RN I 5 TR Y
5 e \\’g“ S . vy gt 1‘.n\ '?\ J'.‘,\\“" 5 A
VAt ! 3 LY

’P_i

CABLE IT



1
)fr

MERCURY AMALYSIS.QF CITY OF .CLEVELAND TAP WATER -

. o)
i O N A\‘ i L i
. . ' ' - o K"',’. ‘o ‘.“.",H'?- ‘.‘f.’“ L oy ', Y |
, L0 Co ! N S : ST ' f"‘) A o
B B . . '-\. " '
'\" v VI . ”4 "),l\' ‘I )\"‘ l 4", . ' H'/ s . : N Il'l ,4 ™ 4 ' "\‘ , 1'\'
) Ly o o . - 0 ‘\"w" 0t . Y ‘ L '1}"
[ ‘ r K K O ' ‘ H( Ny J,m W)
. ‘ .>S.> P H. S NTM’IVE ?ROPDSED ST MOARD
I . 5.0- -.--n.--h(,/-!. m... ™ ama - --‘— - ewe - ase Pe e "
. \ L ) , N
2 el T R Y LI FORb | INE!NNTE TR
s (N v . ! o I r Cle g T : / '
’-' . . ) , RS (e
[ , . RN I 0" . K
) | o I . .
M Lo, | . |- ' ey "w“
i ‘ s : N S e A \
I ) T o A l O | N /' 1\1' . .| H" ’l/ " (,*(,) ‘ o
: . . Oob | X AR |
, e R R SR SR ALY .
’ AR Lo o ' "V " , N
(O . . A ‘ ‘ \ T e [ ) v
' ; i -/ u’“ “; l"A B ,-"‘;',’." :,"1"1)4 o f oy B ) 0" ‘ ‘ "’ N !
, . B VA LI N LA ‘ ' '.’,.
Il ! ‘ f, . VA e LAY Ay .o .4,“ .
! i ' . o A ' A
' . . ! (N 5 . L
’4> ," ' ", " “‘;, “ o . "‘.,“!" 4 A‘ v‘!\f‘ 'l/"
ta i I ' Lo i ) SR RN L "y
! ) e : )
0 ‘\
\
, .
‘
.
.
’
\ )
J




LEAD PEECTLS

icven B. Gray
Chi=f, Hezlth & Safely Enginesring Jifice
Guicars Spacs Flighi Center
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YOU CAN LEAD A HOuASE TO WALER BUT
A PEXCIL HAS 70 BE LEAD

Thc purpose of this brief presentation is to skare with
you some information <ained {rom a study ;» rfcrmed ac
Goddard concerning ‘he lead content of the paint on
various pencils in our supply syvsten.

It was brought tc our attemtion that pencils founn in

the ¥ashington, D. C. area contained lead ia their paint.

¥e were told thzt during a drive to eliminate rats from
some of the ehetto areas. reiicils were provided as an
incentive tc children to participate in the campaiga which
was called "TL—~ War on Rats™. Ironically, ta:se pencils
which were yell .w and had printing or them which said

“Ge” the Lead Ou--Fight the ¥ar on Rats™ have something like
23 »g. lead conte~rt in their paint. Fortunately, they

were not distributed. Armed with this information several
of the peacils in c¢ne of our laboritory areas were examined
ard indeed found to have lead contained in their paint also.
Ve requested an analrsis of each of the different pencils
.1 our local Center stock and the results are presented in
Table I. The method used was X-ray secondary fluorescence
analysis. The defection limit for this method was stated
to be .0005 ag/tE“.

The resulis of the survey were reported in milligrams of
lead in the paint of the entire pencil and as milligramzs
of lead per square ca2ntimeter. The amount of lead found
varied froz .74 milligraas (mg) per pencil for a carmine
colore¢ pencil (No. 25 in Tatl: I) to approximately 43 mg.
ver pencil for a vellow colored pencil (No. 33 ia Table I).
In general. pencils pain‘ed vellow seemed to have higher
lead content than other colors.

In an effort to determine just how significant the hazard
might be we ran :n item in our local anmnouncement bulletia
which informed the gpersonnel of the potential problem ir a
low key wav and soliiciied people who were concerned or
regarded themselves as cihroanic pencil chewers to contact ours
Health Cnit. The physicians, after e aluating the sitwation,
might determine whether »r not a correlation existed betwezn
chewing tuae pencil and biological analvsis four lead.
Unfortunately, orly one person reported and no analvses

were performed. In addition, our supply people and the

GSA supply persoarnex were advised of the situation and
requested to revise their specifications prohibiting pencils
with paint with detectable lead content from being procured
in the future. Since the stuvdy showved that vencils wick the
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came Color were available with n¢ detectable lead content,
this was not expected to Le a problem.

It is our understanding “hat the Pencil JMaker's Association,
Inc. of Waync, Penrcylvanjia nave pledged a similar change
to their manufacturing specifications to bring thea in

line with the Food an¢ Drug Administration’s J:izit of less
that 1% lead content for paint oa toys.



TALE )

r{ "

.

4,

—MOREL

YOH-1=-NORR “Offset” No, 646
Ravenwcod Bonded lead 1080, No, |
Ravanwood Bonied Lead 1080, No, 2
Forum 739 N, )

Templar 742

No 2-2/4

Unique 1237

Test Scoring 100

Beginners-308 (lon Larga Cis )
Arlington No, 2

Arlington No. 3
KNH-1-NGRR, Polycolor 16, No, |
No, 3

Vita=Color 1020 Yellow

Magnolia 2372

General's Red & Blud Craynn '30)

KOH-1-NOOR Flexicolor Green 1900,10

Templar Drawing 778, 2R

Mephisto Brow ,for cheokin, ulue~
printe

Unique

Profeasional Drawing 1000, 4H

Custom L 900 SH

Formost 7077, 2-4/8

Polycolor KOH=1-NOOR 1600, No, 4

Polycoloer KOH=1-NOOR 1¢00, No, 30

Polycalor KOH-1-NOOR 1600, No, 6

Polycolor KOH~1-NOOR 600, No. 3§

Poalycolor KOH=f=-NQOOR 1600, No, 1

Colorbrite 2:22

Colorbeite 2127

Colorbxrite 311}

Jenarals Insoluble Caloriux 1811

Dest 314-1/?

Best 3520

Pb (ma.
~MANUFAGTURE L - —AEAD. CQLOR ___ PAINT GOLOR zmu.{ Phima/emd)

L&C Hardmuth, Inc, Black Yellow 0.4 0.00181)
Rellance Black Yallow 13.92 0.390
Rellance Blaok Yuilow 20,12 0.%6)
Venus Black Yeliow i9.18 0,447
Reliance Black Blaak . ’
Wallace Pancil Company Black Qray ¢ ¢
Venus Carmine Red Red . .
Musgrave Pencil Co,, Ino, Bhelbyville, TN Alaok Silver A ¢
Dixon Rlack Rlack . ¢
Arlington Black Yallow 14,79 0,388
Arlington Dlagk Yellow 1,07 0.889
L&C Hardmuth, Ine, Green Graen
Musgrave Pencll Company Black Yellow 21.689 0,600
Linton (U8A) Yellow Yellow 8.24 0.01460
Reliance White White . ’
Ganaral e Alue 4.08 e 0,01136

Red Red 4.0 0.01370
L&C Hardmuoh, Inc, CGreen Greon * .
Reliance flue flack * .
«&C Hardmu'k, Inc, Brown rown ¢ .
Venus Blue Blue * .
L&C Hardmuth, Ine, Blue Black . .
Linton Blue Blaok . .
Rellanc ¢ Blaok Yellaw 18,2 !/ o450
L&C Hardmuth, tne, Yellow Yellow . .
L&C Hardiutl,, 100, Carmine Carmine 0440 .000318
L&C Hardmuth, Inc, Qranye Orange . ¢
L&C Hardmuth, Inc, Red Red 4,430 0,1208
L&C Hardmuth, Ino, White White . ¢
Eberhard Fabar Qrange Qrange 1,038 0,509
Eberhard Faber Yellow Yeollow 6,710 0,740
Eberhard Faber White~Chrome White=Chrome ¢ .
Gianeral Yollow Yallow 28,777 0.780
Dixon Oclhire Ocuhre . .
Dixon White White ¢ ¢




TABLE 1| (Continuad)

- - - POmo./

— MODREL mme e MONVEAGTURER o LEADCOLQD  _ PAINTCCLOR . PENGIL Lh {malani)
35. Nest 3830 Dixor Yallow Yallow 42,802 1,407
36, Drawing 2M venil Black QGreen . .

37, Test 8coring Ino Musgrive Pencll Company Black Black ¢ *
18, 2538 Addzes iograpi=Multigraph Corp, Blank Red 10,789 0,50
39. Unig.e 1207 Red Vanus flad Rad . ’
40, Unlque 1208 Green Venus Creon QGreen 17.460 0.489
41, Unique 1209 Yallow Venus Yellow Yellow . .
42, Unique .214 Crange Vanue Qrange orange ¢ ¢
43. Unique {17 Pink Venus Pink Pink * ¢
44, Unique 1218 Light Green Vanus Light firaen Light Qreen ’ v

* No deteotable 'sad abova ll.nits for test eonditions (0,0008 mg/omd)
*# Mue half of pencil had biue over red paint
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ABSTRACT

Parer presented at Annual meefing of Occupational Medicine ard Exviron-
werta: FTeal:it Directors, Comsuliants, and Alviscrs, Charleston, South

Carclinm, Octcber 12 - 14, 19T71.

A breed overview of basic madicbiclogical meckinisms and treir
r2le-Jonskip o radiotierapy was prescnied.

A The ep.licatior of heavy particles (i.e., protcas, aipta particles,
negative pirms, reutrons, heavy ions) in the treatment of reoplas:tic
éisemsc was evalmeted. Irportant physical parameters characterizing each
tyoe of partic. . oItz dieensss 3 In terms < their applicability e

perticuisr treatment situmtiorns.
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