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A COMPUTERIZED SYSTEM FOR PROCESSING
MEDICAL REPOSITOR Y DATA

INTRODUCTION

C e n t r a l i z a t i o n  of c l inical  repositories allows accumulation of
ld rge  numbers of case records so tha t clinical studies may gain
s t a t i s t i c a l  va l id i t y .  Here tofore  all of the repository e f f o r t s  at the
Schoo l of Aerospace Medicine have been 80—column—card oriented with
li ttle or no cross—referenc ing of individual repositories. With the
adven t of File Management Systems , in particular MARK IV , we have been
able to redesign our separate repositories into record s tructures and
efficiently bring data fields from different clinical repositories
togethe r to produce desired cross—referenced data retrievals for
statistical analyses. The conversion of records of one—quarter of a
million individuals in the Electrocardiogram (ECG) Repository indicated
clearly that our record identification and checks used in the past were
not reliable. Many discrepancies were found in Serial Number , Social
Security Account Number (SSAN), Name (NAME), Date of Birth (DOS), Sex,
and Race entries. These findings motivated the establishment of a
master file which we call the Clinical Repository Information Filing
System (CRIFS). Such a master filing system was justified to maintain
the integrity of uniform record identification throughout the many
clinical repositories that are handled by the Medical Computing Branch.

This clinical data f i l e  managemen~ system was designed to meet
three requirements simultaneously. First , the design has satisfied
the need to store relatively large amounts of medical data. Second ,
the design has enabled retrieval of selected data to provide summaries
of USAFSAM medical experience to using commands , achieving a turnaround
time of from 3 hours to 5 days. Third , the design was direc ted at the
need for cost—effective retrieval of selected data for in—house research
purposes.

DATA BASE

I
The first effort in the design of this data base was simply to

establish the primary interconnecting repository key which is the
individual’s SSAN . This number is supposed to be a unique identifier;
however, Air Force military personnel dependents can be treated at
military bases and will use their sponsor’s SSAN as a part of their
own identification. Thus, we have used the individual’s name (Last,
First, MI, and Suff ix) as a secondary key , and total identification
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employs , when available 1 the  DOE , Sex , and Race, For the oiirposes of
obtaining quick look “query” type information , the data base has been
expanded to include the type of Flying Physical Examination , Class,
Death Code , and Source of Death Code. Also , the repository activity
status of the individual has been incorporated into the data base .
These activity features include: Date of Last Examination , Source of
Last Entry, and flags indicat ing the existence of data In specific
repositories , viz: Aeromedical Evaluation Summary Cover Sbeet (CS),
Electrocardiogram (ECG), Treadmill (TOM), Cilnical Laboratory Deter-
minations (LAB), and Catheterization (CAT). As other repositories are
developed, they will be added to the data base . Figure 1 pictures
our computer file system , which has two significant advantages. First ,
the system allows the individual files to be used simultaneously or
individually depending on the data processing application. Also , th~’
system obviates the need for duplicate data fields in the various
specific repositories.

Figure 2 details the field length , type , and name , and lists the
special code utilized for some fields in the master file.

INFORMATION FLOW

To insure that  the pa t i en t  i d e n t i f i e r s  wi l l  match across afl
repositories without having to access all the large data repositories ,
before updating the master file or any given repository a preliminary
pass is always required to validate the patient identifiers against
the small Clinical Repository Information Filing System . A patient ’s
name is stored in a 27—character field with the last name , first name ,
middle initial , and suffix in capital letters without punctuation with
truncation in accordance with AFM 300—4, page 6—305. The update
transactions for any repository are first sequenced by patient SSAN ,
then both SSAN and NAME are matched against the copy of CRIFS which
is also sequenced by SSAN. If both SSAN and NAME match the update ,
record Identification is accepted . However , if either SSAN or NAME
fails to match, the following strategy determines if only minor errors
have occurred and makes automatic corrections.

(1) In the case where only the SSAN ’s match , a test is made for
a single character in error in either the last name , first name ,
middle init ial, or suffix. Date of Birth when available must also
match before accepting the transaction. For example , if the last name
is found to match , a 4 is placed into a special flag and we proceed
to the first name test. If the last name does not match , then the last
names in the CRIPS file and the transaction are scanned from both ends
doing a single character—for—character match , stopping at the first
mismatch. Matches are counted for each direction . If the sum of matches
in each direction is equal to I less than the number of characters in the
longest last name, the possibility of a single character error exists 
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the special flag is set to 4, otherwise the special flag remains at
zero. First name matching takes into consideration the fact that first
name s are somet imes truncated to allow the full name to fit into a 27—
character field. If the shortest version of the first name matches the
same number of characters in the other first name, a 3 is added to the
4 in the special flag. If the middle initial matches, 2 is added to
the special flag and a 1 is used when the suffix matches. If the special
flag count is greater than 6, and the DOB ’s when available match , the
CRIFS NAME replaces the transaction name , the transaction is passed to
the data validation program, and the original transaction SSAN and NAME
along with the CRIFS NAME and the message “PROC CHGD” are outputed to the
p r i n t e r  fo r  human va l idat ion.  When the special flag count is less than
7, the message wil l  read “CK NPUT ,” and the t ransac t ion  is re turned  to
i t s  source for resolution.

(2) When the SSAN ’s do not match , then an attempt at matching
NAME’s is tried utilizing a copy of CRIFS which is indexed by name .
I f  an exac t match is found , the SSAN’s are scanned from the left
doing a number—by—number match. The matches are counted and If this
counter is equal to 8, the assumption is made that an error in tran-
scription occurred in a single number of the transaction SSAN and the
CRIFS SSAN replaces the transaction SSAN . If the counter is equa l to
7, a test for numerical inversion is accomplished . If only a single
numerical inversion is found , the CRIFS SSAN replaces the transaction
SSAN. DOE when available is used to confirm all corrections made.
The update record SSAN and NAME plus the CRIFS SSAN and the message
“PROG CHGD” are printed for human validation . If the counter is less
than 7, the message will read “CK NPUT.” Output is returned to the
responsible activity.

(3) When a match fails to materialize on both the SSAN and NAME,
the record identification is printed with the message “NEW,” so that
it can be checked against the Military Personnel File for accuracy
before entering a new patient into the system.

In the above strategy, the Clinical Repository Information Filing
System patient identification is assumed to be correct. When a change
is made in the patient identification such as a new last name , the
CRIFS data is updated along with all the other repositories, contain-
ing data on that individual. Only after patient identification in-
consistencies have been resolved and corrections made to the update
transactions , does the process begin of updating the Clinical Re-
pository Information Filing System and the data file associated with
the update transactions with the latest information on this individual.

At the present time there are 5 data files associated with CRIFS:

The first file developed was the ECG Repository. Figure 3 details
the hierarchical record structure of this file while Figure 4 gives
field definitions and specifications. After resolving identification
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d i f f e r e n c e s, the ECG update  t ransact ions  are va l ida ted  for  correct
range before merging into the permanent ECG f i l e .  That is to say,
checking Is performed on the coding of Sex (male, female , or blank),
Race (Caucasoid , Negroid , Oriental , Indian , other , or blank), Height
(between 60 and 80 inches),  Weig ht (between 85 and 265 p o u n d s ) ,  Date
of Examination , and ECG Diagnosis.  If any ECG code is abnorma l , a
special f l a g  is Set both in CRIFS and the ECG r epos i to ry  top  level
segment . A record is completed for all validation resu1~~s and if any
errors are found , the entire record is print ed and furt’ier processing
on the record is bypassed . Corrertions will be made and the record
included in the next upda te  cyc le .  Our update  cy c l e  occurs  once every
6 to 8 weeks on the average .

The second reposi tory  comp le ted  was the Trcr~’m i l l  Exercise  T o t —
erance Test (TOM) . Because of the weekly output req’t “~~nts ~:~~nnarv
and graphic)  the val idat ion of da ta  f ie lds  is accor’plished during the
weekly runs. The correction of errors is made and ‘iodnting ~~ the
master f i l e  takes place when s u f f i c i e n t  data has been gatbr ~red or
when a special retrieval is requested . Figures 5 and 6 d€ scribe the
file structure and the form from which the data is taken .

The Clinical Laboratory Determinations (LAB) was the next fii e
automated . Daily input and output are required from a suhfi1 e of
those individuals currently undergoing physical examination at the
USAF School of Aerospace Medicine Consul ta t ion Service. Figure 7
shows the hierarchical file structure , and Figure 8 pictures the 12—
page Laboratory Report Form . Briefly, the flow of work is as follows.
A blank laboratory form is generated with correct identifiers for each
patient scheduled for examination the following week. Laboratory
results are recorded on this blank form and returned for keypunching.
The data along with ID information is entered into a program which
validates the data received , prints rejected data, and updates a
temporary subfile with valid data. A summary of all laboratory re—

~ults obtained during that evaluation is generated for each patient
after new laboratory results are reported . Two copies are sent to
the physicians ’ morning conference , one of which Is inserted into the
patient ’s medical records, and a third copy is returned to the labora-
tory for verification . Corrections and additional test results are
handwritten on the laboratory copy and returned ~or keypunching.
Three summaries of all laboratory results performed during that
evaluation are sent to the physicians and clinical laboratory to re—
place the entire old summaries. This process is repeated each day
any laboratory test is reported . One special note about validation
is in order , and that is, the Laboratory Director has provided a range
of healthy values and a range of permissible values for each test.
Unhealthy values are flagged with a *1 and values out of the permissi—
ble range are flagged *8 (a computer—detected error). Specific
comments are allowed and when these occur the test is flagged with a
*9~ Updating the master LAB file is done approximately every 2 months.
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The next repository to be completed was the Aeromedical Evaluation
Summary Cover Sheet (CS). Figure 9 describes the record structure.
The coding form developed for the input is shown in Figure 10. Cur-
rently, this form is recorded on IBM MAG CART) II typewriters. When the
finished form is completed , It is ready to be sent via terminal (IBM—
CMC) to the IBM 360—65 where a FORTRAN program edits and validates
most fields before storing it in a temporary working subfile. When
the subfile accumulates several hundred cases, a listing sequenced by
the diagnostic codes Is printed along with the text for validation by
the medical librarian . After all corrections have been made , updating
the master file takes place, which occurs approximately once every 3
months .

The latest file to be completed was a Cardiac Catheterization
Repository (CAT). Figure 11 details the hierarchical record structure
of this file , while Figure 12 pictures the 8—page form from which the
data is taken . Data from the Catheterization form is keypunched and
then matched against CRIFS to resolve any identification differences.
Special programs are then utilized to process and validate all data
f i e ld  en t r i e s  before updating the master file. Detected field errors ,
error messages , and identification data are printed . Corrections are
ncluded in the next update cycle.

As is the case with any of the present files, deletion of data
fields or the replacement of values within data fields is provided .

CURRENT STATUS

The feasibility of our Clinical Repository Information Filing
System has been demonstrated as each new file has been added . Because
patient identifiers are always validated against the small CRIFS file
before updating the source—oriented master data files, retrievals
requir ing data from multiple sources have been quickly and reliably
accomplished .

Future plans call for the conversions of the Vectorcardiogram ,
Routine Pulmonary Function Test, Dental Determinations, pouble Master
Exercise Tolerance Test , and the Tilt Table Study repositories from
card format to this system. The Hearing Conservation Registry and
Waive r File which are now maintained under MARK IV will also become

J 

part of this system. Further work will involve periodic computerized
validation of the patient identiff~ation in CRIFS with the Military
Personnel Center files.
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P ‘DATE i SOURCE DATE SOURCE 

—

NAME 1 SEX IRACE I 
FLYI~*G CLASS~~

DEATH I oc I
LAST LASTpwvsi~*j 

CODE D EXAM ENTRY

- - REPOiIT.PRY FLAG S 
- OThERS

~~~~~~~

E T h M

~~

LAB

~~

CAT
I SE

T O < ~~

I I. ________ ADOED
—... —

- — I .~

EVALUATION I i ELECTROCARDIOGRAM
‘

LAaORATOR

~~~~~~

AEROMEDICAL 1 TREADMILL ‘~ ~~~~ I AflE TERIZAT~~4

I SUMMARY SHEET1 ~~~~~~~~~~ I REPOSITORY DETERMV A

~~~~~~~~~ I I  I 
REPOSITORY I

Figure 1. Clinical Repository Information Filing
System (CRIFS) file organization.
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LENGTH SYMK OLI C

~ ~~~~~ 
F E L ~~~NA1(E NAXE SPECIFICATION 6 CODES

C SOCIAL SECUR ITY SSAN
ACCOUNT NUMBER

27 C NAI1E of INDIVIDUAL NAM E Last , First , MI , No special characters
are allowed.

6 C DATE of BIRTH DOB Year . Month & Day.

C SEX SEX M Male
F — Female
$ • Unknown or not stated .

C RACE RACE C — Caucaaoid
N — Negroid
0 — Oriental
I — Indian
X - Other

— Unknown or not stated.

C FLYING PHYSICAL FLY—PHYS A — Class I
B • Cla ss IA
C — Class II
0 • Class I I I
E — USAF Academy
F - Non—Flying
X — Other
$ Unknown or not stated .

C CLASSIFICATION CLASS R Regular - Active duty Air Force
V = Reserve — Active duty Air Force
C — National Guard — Air Force
A - A r m y
N • Na vy
L — Coast Guard
H — Marine Corps
K — C a d e t
F - Foreign National
D — Dependent (Mi l i t a ry )
S — Retired Mi l i t a ry
C - Civilian

Othe r
$ — Unknown or not stated.

Figure 2. CRIFS field definitions and specifications .



F I E L D  LENGTH SYMBOLIC
B yt es ~ Tj~~e F I E L D  NAME ‘~AMF. AT ON~~~& CODES

C DEATH CODES D TH — COD E Codes a r e  e x t r a c t e d  ‘ c r y  AF’~ Y) O — 3 .
‘ i r d s used 1 1 ~h;i ‘A— •1 ) -
* t )cid ~er  ‘~.C( ‘ i p i~~~ itorv in f er i r i t n

~~ j ‘ rn ~ • , i c  bf og 1 1~ id

C SOURCE of DEATH SOOC A — DD 1300
CODE B — D e . i t i i  Cer ~~i f i  i r e

C \ i ~~opsv ~eIr i r t
— ) t i s t  ~ c l i i i

E °°C L i s t
F • i (’ ti c,, ii c ’.

X O t h e r
N. i de  it r c ,i s n 1 ‘ig id

C DATE of LAST E XAM DOLE Yea r ~
( 1 • ~n9~ S ~ q t i ~i .. to  c’ , V  L i i i ti

• het i  i~~’i l) .\IL UI LAST i \A ~ w
t he  t )A~ t~ ~~~~~‘ .\~~~‘ -d<LA ~ ~~.

C SOLRCE of LAST SOLE I n d i c i c d by , i s s i . tn i ’  r I ’) ry n c r c h i - r .
ENTRY 1 C l i n i c  ~i C. ‘vi  r

2 = EC(;
3 — r ea dn i l

A — t b  C i t  i r r i in a t i o n s
S — C~~t h ~~~er 7 .1  t i c , .
(Ot her  codes i n  b1 i d l e d  is  c , i ’’ i -

C C L I N I C A L  COVER CS R e p o s i t  . r ” i ! l c  i n d i c a t e d  ‘,y A l p h c  se
SHEET number.

A =

B • C i i i
C A e r e m e d i .  . 1  E v a l u a t i o n
D = F l y i n g  N . i i — F v i r i g
E — E x p e r i m en t a l
K = l’’ ~A l - ’ ( i c ’

L = Laser
M = W~ ct  P o i n t  ‘r t u i v
P — P n t a t h l . i
S — Dependents ol KPW
T = RPW
W = W —Fi le  (Wi ~~si~a.t ”. (l..~~li )
X • ECC

Net in t h i s  r epes  I t  c r y .

C ECG ECG Repository I I i ’ s :
1 — Nort~~1 di . i 1 ’ i i , s t  i i ’ i d e s  on v
2 • No rm a l & .1 i i c r m a  I d i  agn o st  ic codes .

Figure 2. (Continued)(
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.1 , y . ’i. T:~ r.YM [i’ ..
i \A~’F \AM S P F C I I I C A T I r ) M & c i ~~)±~~

C ‘R E ADM ILI .  1DM — Not  i d e n t i f i e d  as hem ’ i n
this repository-

— Normal diagnostic codes only.
2 = Norma l & abnorma l diagnostic

codes.

C LAB DETERMINATIONS LAB 1 I n d i c a t e s  presence  ci
l ab o r a re r y  d a t a .

$ = Not identified as being in t h i s

repository.

C C A T H E T E R I Z A T I O N  CAT 1 = Indicates presence 01
c a , , , ’ t E ’ r i z a t i n f l  d a t a .

$ = N t  identified as being in this
re p o s i t ’  v .

REPOSITORIES STILL TO BE ADDED TO THIS SYSTEM ARE:

(1) VCG

( 2 )  WAIVER

(3) PULMONARY

m~ ) DENTAL

(5) DOUBLE MA r1TERS

(6) TILT TABLE

Figure 2. (Continued)



I ABNORMAL I CNT FIELD
VCG I

SSAN I NAME i I ECG 2nd
DIAGNOSTIC SEGMENTSTATUS I

I CODE I

[DA TE I ECG l I BL OOD CMI FIELD 1
OF I FILE AGE I HEIGHT I WEIGHT j PRESSURE

3rd
EXAM 

(
NUMB ER f t svs 

(
01* 

~ 
SEGMENT

DIAGNOST IC

r CODES I
Figure 3. ECG file structure.
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I ELd LENGTH SYM ’. ~ .IC

~ FIELD NAME N AME SPECIFICATIONS

9 C SOCIAL SECURITY SSAN
ACCOUNT NUM B ER

I~~ C NAME OF INDIVIDUAL NAME Last , First , MI. No special
characters are allowed .

1 C VCC STATUS VCG This is a flag. If the flag • 1 ,
a VCG is on file in the CONSULTATION
SERVICE repository, otherwise the
flag is a blank.

C ABNORMAL ECG ARM—FLAG This is a flag. If the flag - 1 ,
an abnormal diagnostic ECG code has
been read for this individual , other-
wise the flag is a blank.

F NUMBER OF ECG’s ECG—CNT This shows the number of repeated
ON FILE segments for this individual.

6 C DATE OF EXAMINATION DOE Year , Month & Day.

6 C ECG FILE NUMBER PILE—NE ECG file number assigned by the
Clinical Sciences Division .

1 F ACE AGE Age in years of the individual.

F HEIGHT liT Height in inches of the individual.

2 F ~(EIGHT VT Weight in pounds of the individual.

6 C BLOOD PRESSURE BP Systolic/Diastolfc (Blaod Presaure)
reading of the individual.

1 F NOM1IER OF DIAGNOSTIC DX-CNT This shows the number of repeated
CODES FOR THIS ECG segments for this ECG.

3 C DIAGNOSTIC CODES DX Valid codes as found in the coding
char t .

Figure 4. ECG field definitions and specifications .
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CNT FIELD
SSAN NAME 2nd

SEGMENT

DA TE RUN OTHER TREADMILL DETERMINATION S CNT FIEID J
CASE °~ NUMBER AS MEASURED 014 THIS RUN 3rd

EXAM SEGMEN T

~~~~~~~~~~~~~~~ IN G 3 3  MPH

MINUTE SYSTOLIC DI ASTOL IC HEART
RATE

Figure 5. Treadmill file structure .
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P A  . .,, H 5 £ )A~d E O  
• P E P O L A P ’ -

I S ’ ” L ‘ A C ? , -’ S 2 
C A r lO..

___  ________ ____ 0 ’  
_ _ _ _ _ _ _ _MM h

~~ ’ ,L,si  ‘ P I S t O N  I PS T C* I N* T i N G

S “ A ’ T I ’ 1 / ) . ~ - I • s H & U $ T I O N  2 LEG F A ? I ~~~~ E

I L . , ‘~~~.I .n 5 JOIN ’ ‘ M L . S C /  I P A I N/ O P  INJ IJPV

t (Zq~I.in)
• — t  ‘ L’J P ~~c _____________________________________
• ‘ S S~~ * ’  C i  “~ S.’ - ‘I . c s as t  P AI N  (Po..Sb(. A 4MS)

& ‘,.r - i t’  • SOS M A X  E F F O T a E C A U S E  ow woo. 
C A P A H  V ? H M , &

$ ‘~ . 3 ,1110 L A S ?  MI•.’ C L . !  
CO O P I PA T I O P I

_________ _______________ _________ I’ ST ) 2*0 A N D/ e M  D I A l ? .  ~ ISO

cc.,mJM,o L ,  S •S LA Y I W I  •.yeOT•NSION

~~A n  I t O ’ .?  • ‘ ‘ 1 k 4 )  p A l l .  111111* I 5 ?  C H A N G E S

• M A S S .  NI S I T  .0 8 5 ?  M M  IC ~~T~~ IlhMtp’*ffi)

* 5

P 4”-” 0 %‘O p ..t.PIR*TO~~~ D A T A

..?~~. I . ~ OL . ’ M 1  (L ’ mSn) 
~ I C C  C O O t

. c o 2 s, 
________________

L i~~~~~~~~~~~~~~~~~~~~~ 
O~~* PO0~~~~~l _ _ _ _

S 071111

~~~~~~~~~~
——— — - ~~~~— t * HI~~T O P Y  O F  HIp 

1 * I .N~~ R M A L  HP

- . ____________ • I IC I N Y L .  O P C U P I E N T L ,  ON ~~~~~~~~~~~ 

O S P O N I E  V . N .

* N t ’ M V P I S I E P I S I V I S  .‘.“ ‘ L,.......J
H S I C O P S N ( N T S

I ~. ~
I ,  

_ _ _ _ _  _ _ _ _ _ _

• 4 ’.

I 

— 
—

SAM ‘
~~ 

25 P I S T I OUS  £017105.  IS 05*01. 1 V I

Figure 6. Treadmill exercise tolerance test form .
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SSAN NAME NUMBER 2nd

SEGMENT

DATE

EXAM 

LAB DETERMINATIONS MESSAGES

Figure 7. LAB file structure.

S

V

— 

14



PAGE 1

SS~ N: NAME: CASE NP:

D A T E S  OF !X A M I N A T I O N  I

_____ 
P A N E L _ A - H E N O G R A M

H E M A T O C P I T  A X  
- - 

38—52%

H E M O G L O B I N  I 13.4—17 .~ gaS 

- 
AC 

_________ j _ ,~~~ ,~~4._5- 6 .5 L/.13* 
-

A D  I 80 . 0 — 9 6 . 0  a 3

I I 2 7 . O — 3 2 . f~ pg

I _____ 
30 .0-35 .0% *

NBC AG 320O— 800O/.a~*

NEUTFOPHILS Xli 
- I I ~O—75% *

B A N D S  X I  O—’4S *

L Y M P H O C Y T E S  Xi I 15— 50% S

N O N O C Y T E S  A K  0— 9% *

A L  I 0 — 6 %  *

B A S O P H I L S  A N  I I 0— 1%

T O T A L  E O S I N O P H I L  C O U N T  AN I - 
150— MOO/cc *

M O R P H O L O G Y  A O 
_____ 

Nor. al

L Y M P H O C Y T E  M O R P H O L O G Y  A P  I I Norsal

A T Y P CA L AQ 
— I I - 0— 20%

M O N O C Y T E  M O R P H O L O G Y  A R  
______ 

Nor.al

R E U T F O P I I I L  MORPHOLOGY AS ( I Norual

MONO SPOT TEST AT I I Negative

PA N EL B - H E N O L Y T I C  S C R E E N

R E T I C U L O C Y T E  COUNT BA I - I 0.2-1.5% *

L D H  F R A C T I O N  I BR I 11—32%
I

IND R!CT BILIPUBIN BC , I - I 0.4—0.8 ag%

G-6-PDH RD 5—10 ID *

Figure 8. LAB report form .
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PAG E 2

_____ 
NAME: 

_____ 
CASE N P:

D A T E S  OF E X A M I N A T I O N  
- I I

PANEL C - ‘  TISSUE DEST RUCT SCRE EN

S E D I M E N T I T I O N  PATE CA I I 0-10 ia/hr  *

HAPTOGLORIN CB I 25— 150 NB C

TOTAL PPOTEIN CC 
- . -~~~_______ ____

S E R U M  PROTEIN ELECTPO CD Woraal

1. A L B U M I N  
-- - 

C! 
- t ,, , I - ~~~~~ 5 C ~~~~r ,,~~~~~

2. A L P H A  1 GLOBULIN CF 0.2-0.4 gaS

3. A L P H A  2 GLOB CLI~ CC I - 0 .5-0 .9  gaS

Ii . BETA GLOBULIN CR I I 0 .6- 1.1 gaS

~~~~_~~~~~,~~~A NMA GLOBULIN CI t j , ,~,,, ~~~~~~~~~~~~~

- - 
CJ _, - 

120-19’ Y ’3

PANEL D — ‘  C A R D I O V A S C U L A R  SCR EEN

_____ 9k~S,.T!P0L DA — I - I 
,,,, Q ,

25_Q,.g%_*_

TRIGLYCERIDE DB,,_ I I 30—150 .g% *

PHO SPH OLI P IDS 
- 

DC I I . 110— 300 •g S *

TO TAL LIPIDS DD I I -_________

L I P O P R O T E I N  ELEC TRO 
- 

D! I I Norsal

PANEL 3 — HEPA TI C SCREEN

P A P!N CHY !AL 1. SGPT EA 6— 40 ID

2. SCOT EB 12— 30 IU

- .  LDH V EC I - 
3.0—11.0 5

!ICPFTORY 1. LICK PROS ED I I 11—9 4 ID

2. BILl TOT 3! I I 0.2—1.2 agS

3. BILl DI? 3? I I 0.1—0.4 agS
- -

4. GG’?P EG I - I 6— 30 ID

ALK PROS RFAT IPACT RH 
- I I Norial

Figure 8. (Continued)
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- PAGE 3

S S A N :  — — NA M E: 
______ 

CASE NB :

DATES OP EXk~ !NA TION I I

_______P A N E L  F - P E N A L  SCREEN 
_____

COLO R 
- PA I I - Nor.al

SPEc:?Ic G R A V I T Y  . FR - I I 1.001—1.035

PH 
- -_____  -~~~~~~~ FC - 

,, _J — ‘

PR O T E I N  - - PD - ( - - Negative

GLUCOS E - ?E _ - I - - Negative

- — AC!TO!!..__  F? - ____ _ J_,,,_,

~~ 

Negative -— - —

BLOOD PG I I 
- - - Ne gative

BILE - PH I —- 
I Negative

M :CBo 1 .CA STS A. HY AL NE Fl I I 0 — 2 0  LPP

B .?  C R AW P.3 I I - - 
0- 20 LPF

C.OT HE P PH 
- I I Nega t ive

2. NBC FL I 0- 20/10 HP?

3. RBC 
- 

FM I I - 
0— 10/ 10 HP?

4. OTHER 
- 

PH I I -

B UN _______- P0 -~~ I I 5.°-24.o ’i!
C R E A T I W I W E  PP I - I 0 . 8 — 1 . 3  •9%

CREATIWINE CLEARANCE EQ I , I 97—137 cc/ain*

CULTURE FR - I I N ,O—lO K Col/cc - -
24 HP URINE PROTEIN 

— 
PS -~~ I - 6-150*g *

24 HP U R I N E  TOT VOL PT I 600-1600a1/21$H*

- - 
PANEL G - M I S C E L L A N E O U S  - -

RP R 
- ‘  - GA I I - ,~~ 

!.gattve
BLOOD G R O U P — P R  FACTO R GB I I

CPK CC I I 26 h109 IU

Figure 8. (Continued )
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C c A ! 4 : , — N A N ! :  
_______ 

CAS ! N P :

D A T E S  OP ! X A N I W A ~~~0N I I -

P A N E L  N - P A P A T H Y R C I D  S C R E E N

S E R U M  C A L C I U M  0A ‘ I 9 . 1_ 10 . 5  ng%

24 NP DP~~~E C A L C I U M  “B I I ~o— ’e ” /~ JUr *

T T G A N ! C  PHOSPNOPO ~JS N C D.  .-B~~’ ~~~

2 4 N P  U R I N E  PHOSPHO R OUS N D  C- T 
~~/ 2~ *

SE~~U! M A G N E S I U M  M E I _~~~~~I4 -~~~~~

24 HP O P I N E  M A G N E S I U M  HP I I 
_______ 

6 O — ’ C O  -~ c T/ 2 4 V r *

24 HR U R I N E  TOT VOL HG

- ______ 
P A N E L  I - M ETA BO LIc SCREEN

P O D I U M  A I - 
I 1~~~~_ 1 LU1 iTq/L

P O T A S s I U M  IS I — 3.5—5.2 mEq/L*

- 02 
______ - I 

--

C H L O R I D E  
- 

ID I 9~~1O8 a!q/L *

U R I C  A C I D  I! I I - - 
4 .0 — 8 . 0  agS

__ 2,~, ~~~~~~~~~~~~~~~~~~~~~~~~~ I J _ _ _ _ ~59-_75!, ,~~/ 2..4*~_ - - -

21$ HR U R I N E  TOT VOL IC I I 6 0 0 - l S COa l/ 24 H *

* * * * * * * E X P L A N A T I O N  OF N U M B E R E D  M E S S A G E S  * * * * * * *

1. A B N O R M A L  TEST 
_____ 

3. P A T I E N T  I M P R O P E R L Y  P R E P P E D

2. LAB E R R O R  
- 

B . CO M P U TZ P DETECTED E R R O R

9.

~~ gu r~- 8. YI IT1 C , .  I

18



P A G E  ~

— — N A M E :  CAS ! N R :

DATES OP E X A R I N A T I O N I I
_________ 

PANEL 3 — HEM OG RAM 
_________

M A L A F I A L  SM!A P 
— 

JA - I - - . I — egative

FED CELL 1. PAT—IWIT JR L . 1 - 0.40-0.46% *

2. PAT- FINAL ~~ j_ I 0.30—0 36!~~_ .

3. CNTL—IyIT 3D - - - I — — 0.40—0 .46% *

4. CWTL—?I!AL 3! I - - 
0.30—0.36% *

— ~~ SAI ~_!!~~~~~ POR EOS - iF 
— ~~~~~~~~ I None seen 

- . — - —

PANEL K - BACTERIOLOGY

T H R O A T  
- - - 

Kk I - . -- - 
Nor.al

_ UN DI K B  
_________ I Nor~~ I~_ _  

- - -

AP R 1. SPUTUM 
- - - 

KC I _ Negative

2. U R I N E  K I I Negative

P A N E L  L - H EM OLYTIC SCR E E N

SI CKLEDEX LA I I Ne9ative

HEM OGLOBIN ELECTRO LB I -— I

1. HEMOGLOBIN A-i LC I I 94.8—96.1%

2. HEMOGLOBIN A— 2 LD 
- - I 

- .  I - 
3.3—5.2%

. HEMOGLOBIN — -OTHER LE I I - 
Negative

2HR URINE UFOBILINOGEW LF I I .3—1.0 EU

D:RECT COOMBS LG I I - 
- Nega t ive

IWDISECT COOMBS 
- 

LU I I Negative

PANEL ~~ 
. RENAL SCREEN

U R I N E  OS M OLALITY 
- - 

M A I I - - 
800— 1400 ios.*

S !PUM OS R OLALIT Y MB I I 280— 290 aosa*

- - - - 
21$ MR URINE TOT VOL MC 

- 
I I 600—1600 11/215 

—

Figure 8. (Continued)
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-~~~ - 
P A G E  6

~SAN : — — NAME : CASE Nt :

DATES OF EXAMINAT ION I I

PANEL N CEPESPOSPI HAL FLUID

CELL COUNT - - 
NA I I O-’O Lymph/cc*

GLJC~~5F NB ‘ I 
- 

1$0— ’~ igS ~

?DTE~~~~~~~~~~~~ ________ NC 
— 

i5~~~5~~~~% *  
- -

G R A M  STAIN 
- 

ND I I

I N D I A  I N K  PR!P _~ -- 
N E I —— 

Vegative

CU L T U P ?  
- ____ 

NF 
- -  

t I _ 9at1!EL - - - - -

PROTEIN !LEC-rRO 
- 

N G I I Nor aal *

A L B U M I N  
- - 

NH 
— 

I - 
56.8— ’€. 4% *

ALPHA 1 GLOBULIN NI I I 1 .1—6.6% *

ALP H A 2 GLOBULIN NJ  I 3.O_12.6% *

BETA GLOBULIN 
- 

NK I 7.3_11 .95 *

GAMMA GLOBULIN NL I I 3.0—13.0% S

ICC 
- N M  I I O .2—5.Omg% *

YDRL 
- - - 

NW I I Negative

E TA 
- —  —~~~~~~~ - 

NO ~~~~~~~~~~~ f We1~t ive

PANEL 0 —
. C O A G U L A T I O N  SCREEN 

—

P L A T !L F T  COUNT OA I I 200K—400K/cc5

PROTHPOMF’IN TIM! 1.PAT OB I I 12—14 Sec *

_ 2!CON OC 
- - I

PA R T T H P O M B  TIM! 1.PA T OD 
- - I 30—45 Sec *

I

2.CON 0! I I ______ ______

BLEEDING TIME OF I I 1.00 — 6.00 *
/

CLOTTING TIM! 
- 

OG I I — —  
5.00 — 1 1.00 *

______ - 
OH 

- I -— I 110- M0 .g

CLOT R!TFACTIOP/LYSIS 01 
- 

I Nor•al

Figure 8. (Con

20



- 
PA CE 7

5S N: - — N A M E :  CA SE N P :

D A T E S  OP EXAMINATION I I

P A N E L  P - TIS SUE_DESTRUCT SC R EEN

PH~~’i MA TO D FACTOR Ph I - I — 
Nega t i v e

AN~~~NUCLZA F ANTIBODY PB I I Negative

- 
P A N E L  Q — C A R D I O V A S CULAR SCR E E N

FF~~E PAT Y ACIDS QA I - I 9-57 ag% *

P A N E L  B - TRACE METALS 
______

~ F~~ 1M COPPER 
— 

RA 
- I I — 

70—130 ugS

tir-:NE COPPER RB I I 30—90 ug/2L$Hr*

- - S E? IT M Z I N C  
- - _ _ _ _ _  

PC 
-- I -- j

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

U F N F  Z I N C  R D  
- I — I 300—600 ug/24*

S !? ’IM C H R O M I U M  R E  I I .03— .20 uq% *

:JF.~~~E C H ? O N I U ~ -______ 
F? 

- .  
10—20 ~ g/ 2 L $ H r *

SE~~~I~ C A D M I U M  P G I I .02—1.00 ug S *

U F N E  CA D M I U M  PH 
- 1 I 1—30 ug/24Hrs*

S~~~ ’~ IFON RI I I 80—160 ugS *

TY’A : ~~? C N  BIND CA PAC RJ I I 250—500 ug% *

~F:NE :?ON RK 
- -  

I I 100— 300 ug/21$*

BLC~CD LEAD BL I I 0— 50 ug% *

24 HR URINE TOT VOL RN I I - -

PANEL S — STOOL EXAMINATION

OCCULT BLOOD SA I I Negative *

OVA 6 PARASITES 
- - 

SB I I Negative

P AT SC R E E N SC 
- I 

- -  
I Negative

‘2 HP STOOL PAT SD I I 0 .6-6.0  gaS *

CUL T URE 
- 

SE I I No rsa l

Figure 8. (Continued )
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9

- — W A N E :  c~ c~ ‘~~~:

~A T f S O~ E X A M I N A T I O N

P A N E L  T - H D P A T I C  SCP !!N

E X CP F  P U N C  ICC T A  I I 2 . 1 - 9 . C %  *

P A N E L  C — P A F ~~T N Y F O I D  S CR E E N

- ~ N P ’ ~ 1Y N D  S_S P U N  C A L C I U M  U P.  
— —  

~~. 7~~~ . ? ~~~% *

A L K  PH O S H E A  I N A C T  DR I I N o ra a l

P A N E L  V - ‘~CE L L A N ! O U S

A C : D  P H O S P H A T A S E  VA I I o- - € :“ *

D-XYLOSE EXCRETION YB I I S

S H F TOTAL VO LU~! VC I t 100 300 ml

N O N  P P E P V D I  Ye9ativ~

~ ?~~‘JM A M Y L A S E  V S I ~jC— 1 fC ‘ Y~its% *

I F I N !  A M Y L A S E  
- 

VF I I ~~—2 60 m i t /MrS

1. TOTAL VOLUME VG I I -:CO- 1~~O O~~1/2-.9

ETA ~ 3S Y R I I Negative

H E P A T I T I S AS SOC A N T I G N  V I  I I Negative

COCC ODIOMYCOSIS_ T TEF Vi I I Negative

H I S T O P L A S M O S I S  T I T E R  V K I I Negative

ALPHA I ANT ITFYPSIN YL I I 200—400 egS *

TOXOPLAsMOSIS TI~~?P V M  I I Negative

U R I N E  P O R P .9 Y P I W S  VW I I 10—30 ug/2UHr*

D!~~T A  A M I N O  L E V U L  ACID VO I I 1— 7 ag/2 1$  Hrs 5

A L D O L A S E   V P  I 
______ 

1 — f  I U  *

T ? P  VQ I I 80-90% *

S E P U N  CAROTENE V P I 50—300 ugS •

‘K Y P O G L O B U L N ANTIBODY VS I Negative 
— —-

21$ HP URINE TOT VOL V T I I 600—1600.1/24N

g - i  r t 1  8. ~ ~~~ ~n’’ed

22
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P A G E  9

S F :  - - N A M E :  C A S E  NF :

:ATES OF E X A M I N A T I O N  I

PANEL V — I M F E E  G L A S S  U R I N A L Y S I S

VA 
- I I Norani

S P T - ~~~? CC ~ F A Y I T Y  N B I I - 
1.012— 1.049*

PH 
-- - 

W C  _ L_ — 
5.~ - .O_ * 

- -

?~ 1W N D I I Negative

SF WE I I Negative

- - L_~~ 
Negative

NC 
- I I Negative

B :L F  N H I I N e g a t i ve

N :OF’ -G l 1.CASTS_ H Y A L N  W I  I 0— 2 0/ 1OLPF

F G R N  NJ I I 0— 2O ~~1OLPF

OTHE R W K  I I N e g a t iv e

2. NBC WL I I O—2O~~10 K P P

3. PB C N M  I I 0—1 0/ 10  HP ?

U .  OT H E R  W N I I Negative

C U . .T R E — G L A S S  1 24 fi R N O I 1 0- 10K C oi/ c c *

C U L T ~~~ F - G L A S S  1 48 HR N P I 0—10K Coi/cc*

a

FIgure 8. (Ct~nt I ~~~~~~

_ _ _ _ _ _  
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S~ P~~: - NAM E: CA~~F c F :

~~ TFS  OF E X A M I N A T I O N

P A W E L  I — TNF-FF GLAF ~ Ty~~IVALY SI~’

MICR~~—G 2 1.CASTS HYAL N IA I I O— 2 0 / I O L P P

F GPN I9 I I O_20/1OLPF

- -  -— 
T U F  ~c I I We~ative -

2. NBC ID I 0— 20/10 “P P

3. PBC XE I 0—10/ C ~PF

4 O T H E R  1! 1 1 N e g ~~t ’ve

C ’I L T ’ J R E -  G L A S S  2 24 HP XC I 0— 10 K  Col/cc*

C U L T U R E - G L A S S  2 48 HF X H  I I 0— 1 0 ?  Col/cc*

MICPO-63 I.CASTS_ RYALN XI O— 2O/10L~~

P G F N  Xi I O_ 2 C / 1O ~~Pr

OTHER XK I I Negat ive

2. NBc 
-- — 

O— 20J10 II r

3. FBC X M I I 0—10/ 10 NP~~

U .  O T H E R  IN  I I N e g a t i v e

C~~L T U R E - G L A S S  3 24 HR 10 I I 0— 1 0 K  Col/cc*

C U L T ! ’ F E GLAS S 3 148 HP IF I I 0—10K Col/cc*

Figur . M - ~
(. ‘r - ‘ I f l t ( 1



PAGE ii

S S A N :  — - NAN! : CASE N P :

DATES OF E X A M I N A T I O N  I I
PANEL I - H Y P E R T E N S I V E  S C R E E N  

_____

24 H R  O P I N E  S O D I U M  YA I I - - - 
80—180 a!q/L*

2~’ “P U R I N E  P O T A S S I U M  Y B I I 25—100 aEg/L*

YMA 
_ _ _  

IC 
- j _ j  £4-IS  ~~ /214Rr* - -

1’ K!TOST!ROID S ID  1 I - 
8—20 ags/21$Hr*

HYD POXYCCP TICOSTEFO IDS YE I I 6— 24 •9/2leNrs*

CP!ATININ! CLEARANCE 
- - ~TP j _ J ~ — - 

97—137 ccJ.in*

UF1 N! OSMOLALITY 
- 

YG I I 800—1400./k/vS

S E R U M  O S M O L A L I T Y  
- 

YR I I 280—290 a/k/vS

PLASMA CORTISOL (AM) Yl  I I  8—22 u~S * 
--

P L A 4 M A  CORT I SOL (PM) _ Ti I - — I 5—9 ugS

P E N N 1 .SOD II J N LOAD 1K I I N or .aI  *

UPRI GHT 2.SODIUM DEPt IL I I Norial *

?EN:N 1 . S O D I U M  LOAD T M I — I Nor mal

R E C L I N E  2 . S O D I U ~ DE R L IN  I Noraa l *

24 H ? U R I N E  TOT VOL YC I I

Figure 8. (Continued)
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9A ~~~ 12

~S A W :  — — NAME: C A F  ‘- :

D A T E _OF F X A N I N A ~~I ON

______ 
GLUCOSE_TOL .!~~~!CE — P P P  I

- 
?BS .S~~ 

.WP . ~~~~~ 2H ~ 3”~ ~~~

- ( A )  ‘F) (C) ~~ ~~~~
‘ (F) f~~ ~~~~

P L A ~~N P GtUC OS ! (agt ) ~ ~~ -
,
-

~or.als <120 <220 <22 0 <~ ‘2 ~~ 35 (12 0 < ‘2 0  ( ‘ C

U R I N E GLUCOSE 
— 

S I 
— 

I - 
I — ! 

-

_ P L A S N A  EPA cugs) __C I I  ! ‘ ‘  -- - - -

P L A S M A  COPTISOL (ugS) 0 I ! I I ! I

SERUM COPPER (ug%) - 
S I I I I I

S E R U M  ZINC (~~%) F 
-- - L_ L  _L  _J ~

- 
S E R U M  C H R O M I U M  (ug~) G I I

$!~~~T M C A L C I U M  (.q%) H I I ! I I I

S N ;  G !  UN (agS) I I I I  
_____

S E R U M  C A D M I U M  (u 9 %) 
- 

J ____ I — I I I I I I

- - - - 
PAP ? II — U R I N E

2RP PR! P R A N D I A L  2H8 POST P R A N D I A L

( A )  (8)

T O T A L  VOLUME (.1) K I

- - - 
CP ! A T I N I N E  (ag/TV) L I 

— -

CALCIUM ( .9/T V) 
- - - -- 

M_ 
- — — 

I —- -

C H R O M I U M  (ug/TY ) N

- -  -— — 
COPPER (ug/?V) 0 

—- 
I

MAGNESIUM (ag/TV) P I —

2!NC (ug/?V) Q 
— -

— 
CADMIUM (mg/TV) P 

- 
I 

-~~

Fig’ir e 8. ( C o n t i ”~ie ’)
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DATE CNT FIELD
SSAN NAME or SEX RACE 2nd

BIRTH SEGMENT

CASE DATE MAJOR A ERO AP- FLYING I EXAM REFERRAL
OF HEIGHT WEIGHT I

NUMBER 
E XAM COMMAND RATING CRAFT HOURS 1LOCATCN COOE

RECOM - AEROMEDICAL REFERRAL F*.W$ HOME MLJTARY

MENDAIIOM DISPOSITION DIAGNOSIS j SEC SEC AD0RESS ADDRESS

DIAGNOSTt DEPARTMENT

CODE TEXT I. PHYSICIAN
CODES

Figure 9. Cs f i l e  s t ruc tu re .

a
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wrr~ wp-~dc~ COD~ !.wo~ WO . ~~ 1I O~ AEROMFDIC#.L EVALUATION SUMMARY SHEET

~~~~ ~~ . ~~~~~~~~ .C CT Nm . N A N t  t •~~~~$~~ U lOPAt ~~

~~~~~~~ - .  
WE~ GN~ * JPAC E 1M*J 

(_ 
~
MM*

~
C) j A€  ) . m A T *C 1A~~~

( P A C T  ~~~NC ~OUPS ~L

~~~ .P~~SS ~*C LUOt  Z~ P C O E ~

- -_ __

~~~~~~~~ ~c R t S S  ICLUOt Z~ P C O Ot~

NAUt mr . A O . ~~P AN O P t N N A N t P ~T *oomwss or T wo ~ L -~~~~ ç ~~~ u *~ V 0 J  MAT P ~ C *

I I I

(C II ~~~~~ ~~ O C A T I O N~~~(~~f R R A L  ~PURPO* ( ~R~~CO~~MF ~~~~ ~~~~ F~~OMt 0~CA ~ O~SPOS~’ ~~ 

-—

~ ‘tNRNI .  f l I A GN OS~S

III COOt r tPt~i~NT A N O  e H Y S $ C , A N

O A ? t or r M * M  P I V t ~~ING PNY$SC IAN I G N AT U N t
I T P A N  SICIITI. D A Y
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