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IPOSE OF THE STUDY: TO DETERMINE WHETHE

LONG TERM HEALTH EFFECTS EXIST AND CAN BE

ATTRIBUTED TO OCCUPATIONAL EXPOSURE TO HERBICIDE

ORANGE
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BACKGROUND
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« 1965-70 LOW CONCENTRATION TCDD (ORANGE]

® OCT 1969 - USE RESTRICTED TO NON-POPULATED AREAS

© APR 1970- ALL USES OF ORANGE HALTED

© FEB 1971-PACER IVY- HERBICIDE REMOVED FROM VIETNA!

977-PACER HO-STOCKS INCINERATED AT SEA
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0.1%
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TCDD OF [500 . 2 PPM

< 0.02-15
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2, 3, 7, 8-TETRACHLCRODIBENZO-p-DIOXIN (TCDD)

• MOLECULAR WEIGHT 321.8935

• MELTING POINT 303-305°C
• DECOMPOSITION POINT 980-1,000 °C
• SOLUBILITY, GRAMS/LITER

ORTHO-OICHLOROBENZENE 1.40

CKLOROBENZENE 0.72

ORANGE HERBICIDE 0.58
BENZENE 0.57
CHLOROFORM 0.37
ACETONE 0.11
METHANOL 0.01

WATER 2*10~7

0 AUG 1979



INTRODUCTION TO ANIMAL STUDIES

COMPARISON OF STUDIES IS DIFFICULT DUE TO VARIATIONS IN EXPERIMENTAL
DESIGN

SPECIES

SEX

LEVEL, ROUTE, & LENGTH OF EXPOSURE

PURITY OF CHEMICALS

OF DATA COLLECTION

NEVERTHELESS, ANIMALS HAVE SHOWN A WIDE RANGE OF TOXIC EFFECTS THAT
MUST BE ANTICIPATED IN THE DESIGN OF HUMAN STUDIES

3 0 AUG 1979
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PHARMACOKINETICS OF PHENOXY HERBICIDES

(IN HUMANS)

• RAPID ABSORPTION AND COMPLETE DISTRIBUTION

• BIOLOGICAL HALF-LIFE: 2,4-D - 33 HOURS

2,4,5-T -18 HOURS

• MAJORITY EXCRETED UNMETABOLIZED VIA

® ACCUMULATION AFTER REPEATED LOW DOSES IS UNDOCUMENTED

3 0 AUG 1979
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• IN LIVER
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!Y OF 2,4-0,2,4,5-T, AND

2,4-0 TCPP

LD50 mg/kg 100-1000 mg/kg «g/kg

1C TOXIC DOSE ACUTE <1/2
VARIABLE ACCUMULATION

OF ACUTE/ LOSS
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LOSS ATAXIA OF
: .
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CHANGES

(VARIABLE!

LUNG

n C '"U'3 1979
IB



iARY OF 2, 4-D, 2, 4,5-T, AND TGOO ANIMAL STUDIES (CONT)

2,4-D 2,4,5-T

DOSE

LEVELS

TERATGGENfCITY *l OW IWPtf^

IN MICE (CLEFT
SPECiES

VARIATIONS

!S!

SLE ONE YES
EAK AT BEST

; YES IM

OF HAS BEEN TO BE A TO
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- - R A N C H - H A N D - U - - • : : ,

OF GLA!
AS OF 30 1879

8ER OF REVIEWED CLAIMS: 361

SEX: 100% MALE JS4% IDENTIFIED]

AGE: 34 YEARS (86.1% iDENTirlED

I Ml ER OF PER 2.3

OF

us
us
US AIR

US NAVY

17.4%

11.2%

5.0%

S
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r nf%?"i!"r. 8»?E s» lu i F VETERANS SUBMITTING CLAIMS BY SIGN/SYMPTOI
TEGi IRV US OF ^0f l % i r^ *J w 1 \J%J rti £\IL.

PSYCHIATRIC
TEAR5 NOSE &

CANCER

ASTHENIA

GASTROINTESTINAL

REPRODUCTIVE

IS

48.9

27,8

14.4

13.8

12.1

11.2

10.9

10.1

N - 361 - 13 - 348

13 ONLY
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OF CASE AND
SCOPE/FINDINGS COMMENTS

BERKLEY AND NEUROPATHY FOLLOWING • 1ST DESCRIPTION'OF NEUROPATHY
[1863] TO 2,4,-0

WT •
(1971) • GOOD OF TYPICAL

SYMPTOMS

JiRASEK,ET AL ACNE AND © GOOD HISTORICAL
[1973,1974] PORPHYRIA © 78 ARE SN

DETAIL

« 1ST OF
TO

CROW THE OF

TOX!C EFFECTS OF TCDD •

ET AL A HEALTH OF • ASSOCIATED MMPI
[1971! IN A WITH

2,4-0/2.4,5-T PLANT
•
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UM1VIARY OF COMPLETED CASE AND EP1DEMIOLOGICAL STUDIES
: r*f\r*~ •
[IrUliUj

SCOPE/FINDINGS

HEALTH OF EMPLOYEES • NO LONG HEALTH EFFECTS
TO 2, 4, 5-T ATTRIBUTABLE TO

EPA ALSEA STUDY © ANALYSIS OF EARLY IN

• 2,4,5-T
USE AND OF

© OF

THE • NO LONG
(1979! HIGH LEVEL AND

• NO IH
OR

• NO TO
[19781 STUDY (AUSTRALIA) ' USE
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1ARY OF CASE AND

c o n .

SCOPE 'FINDINGS

TUNG
973)

LIVER IN VIETNAM •

HARDELL

[1978]

OFT TISSUE
AND
EXPOSURE

et. al. [1979j

ABNORMAL !N
OF THE

KimMKT

• INSUFFICIENT DATA FOR

• m SOFT TISSUE
SARCOMAS

• STATISTICAL

• NO OF IN
THE

•

9 POSSIBLE IN
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SUMMARY OF MAJOR STUDIES IN PROGRESS

SEVESQ, ITALY

NITRO, WEST VIRGINIA

DOW CHEMICAL COMPANY,
MIDLAND MICHIGAN

DOW CHEMICAL COMPANY,
MIDLAND MICHIGAN

CZECHOSLOVAKIA

NATIONAL CANCER INSTITUTE

SCOPE

DERMATOLOGICAL STUDY OF 32,000 CHILDREN AND
CLINICAL STUDIES OF 1,024 PERSONS [ALL AGES,
BOTH SEXES) TO TCDD IN JULY 1976.

FORTY-YEAR FOLLOW-UP OF 228 PEOPLE
& FAMILIES) TO TCDD IN 1849.

LONG TERM HEALTH STUDY OF 204 MALE EMPLOYEES
OF 2,4,5-T PLANT

FERTILITY/REPRODUCTIVE STUDY OF WIVES OF
WORKERS IN 2,4,5-T PLANT

TEN YEAR STUDY OF 80 MALES OCCUPATIONALLY
EXPOSED TO TCDD IN 1965-68.

CASE CONTROL STUDY (MORTALITY) OF 4,500 -
NON-AGRICULTURAL PESTICIDE APPLICATORS
IN FLORIDA



SUGGESTED ATTRIBUTABLE SYMPTOMS OF HERBICIDE/TCDD IN HUMANS

2,4-D 2,4,5-T KCDD) -?-f^r\r^i CDu

•

*

©

©

©

• LIVER

• 6!

©

•

PORPHYR1A

HYPERPiGMENTATSON

ASTHENIA

Gi

CSF

CONVULSIONS

HYPERPSGMENTAT1QN

ASTHENIA

IVER

DISTURBANCES
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COMPONENTS OF SELECTED HUMAN SYMPTOM/SIGNS FOLLOWING
EXPOSURE TO PHENOXY HERBICIDES AND/OR TCDD

NEURO-PSYCHIATRIC ABNORMALITIES

ASTHENIA

ANXIETY
DEPRESSION
FATIGUE
APATHY
LOSS OF DRIVE
LIBIDO
IMPOTENCY
SLEEPLESSNESS
EMOTIONAL INSTABILITY
ANOREXIA
DIZZINESS

{LEARNING ABILITY

PERIPHERAL NEUROPATHY

HYPOREFLEXIA
WEAKNESS
PARESTHESIAS
EXTREMITY NUMBNESS
MYALGIA
GAIT DISTURBANCE
"MILD" PARESIS

DERMATOLOGIC DISEASE

CHLORACNE
PORPHYRIA CUTANEA TARDA
HYPERPIGMENTATION
HIRSUTISM (BODY)
ALOPECIA OF THE SCALP



COMPONENTS OF SELECTED SYMPTOM/SIGNS FOLLOWING
EXPOSURE TO PHENOXY AND/OR TCDD (CQNT'D)

OTHER

HEPATIC DYSFUNCTION

CHOLESTEROL
SGOT,S6PT, LDH

RENAL DYSFUNCTION

PROTEINURiA
OUTPUT
TUBULAR DEGENERATION
8LOMERULAR DEGENERATION
RENAL GLUCOSURIA

Gl DISTURBANCE

NAUSEA
VOMITING
DIARRHEA
GASTRITIS
ABD PAIN
FLATULENCE

CARDIAC DISTURBANCE

BRADYCARDIA
TACHYCARDIA
ATRIAL FIBRILLATION

3 0 AUQ1979
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SCIENTIFIC PREMISE

THE SCIENTIFIC THRUST OF PROJECT RANCH HAND E

IS TO DEFINE THE NATURAL HISTORY OF DISEASE,

IF ANY, AND ITS SPECTRUM OF ILLNESS, BY DIRECT

AND INDIRECT METHODOLOGY.

AUG1979 31



*..*"
GOALS OF STUDY

.PREMISE: GOALS ARE INTERDEPENDENT
« _ .

1. ASSESS^HEALTH EFFECTS — - HEALTH
' . . . aJ^xi-,. t*Ai 11 .*"* * * * ! • • • • • • ' * = - , -

'IDENTlFYfjWviDUALS WITH ADVERSE HEALTH f
1 EFFECTS :|HYSICAL AND PSYCHOLOGICAL) FROM tj||

IDENTIFY OTHERS AT INCREASED! lisfc

2. SATISFY SOCIAL CONCERN FROM LAY AND — — POLITICAL
SCIENTIFIC^COMMUNITIES

3; CLARIFYlCQMPENSATION ISSUE — • — LEGAL

0 AUG 1979



ANTICIPATED DOSE-RESPONSE RELATIONSHIP

BY POSSIBLE STUDY POPULATIONS

PROBABLE
ADVERSE
HEALTH

EFFECTS

ACUTE

CHRONIC

SEYESO
ACCIDENT

RANCH
HAND

SPRAY
OPRS

(US AG]
iND MFG

CIV
US ARMY

PROBABLE EXPOSURE TO TCDD



iPERATING ASSUMPTi

TO 2,4,5,Tj

US ARMY GROUND PERSONNEL

HAND PERSONNEL MAY HAVE BEEN

TCDD TO A HIGHER DEGREE THAN

IMPLYING THAT RANCH HAND PERSONNEL SHOULD DEVELOP MORE

ACUTE/CHRONIC CLINICAL SYMPTOMS FROM THE EXPOSURES, AND

SHOULD MANIFEST THEM SOONER THAN THE US ARMY PERSONNEL

3 o RUG 1979
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DES!

CLASSIC APPROACH:

I _

PILOT STUDY |

RETROSPECTIVE «
i

X-SECT1QNAL f

RANCH_HA_N_D_II:_

"RETROSPECTIVE"

X-SECTIONAL

I

OF STUDY DATA" M 1 YEAR
• STATE, IF ANY , NOT • START DATE: 15 OCT 79
• • ID OF ALL

AT RISK
OF ALL PROBABLE/ACTUAL "CASES'



PROJECT RANCH HAND ANTICIPATED TIMING
1979 1980 1981 1982 1983 1984 1985 1986

DESIGN PLANNING ;

AFEB REVIEW

SAB REVIEW

COMMITMENT OF RESOURCES

"RETROSPECTIVE" PHASE

MIDSTUDY CORRECTIONS

CROSS-SECTIONAL STUDY

MIDSTUDY CORRECTIONS

PROSPECTIVE STUDY

REPORT:"RETRQSPECT!VE" PHASE

REPORT: CROSS-SECTIONAL STUDY

REPORT: PROSPECTIVE STUDY

&~lk

A

A

. A

A

, J

i

A

A
, J

A

A A

A
A

A

I

A A A

A

8 0 AUG 1979



PRIMARY EXPOSED GROUP

RANCH HAND II
EPIDEMIOLQGIC STUDY DESIGN
GROUP SELECTION, RATIONALE

CONTROL GROUP
NOT EXPOSED TO H.O.

C-123 RANCH HAND;
CREW+SUPPORT

STUDY REQUIREMENT NO JOB EXPOSURE TO H.O.

HIGH RELATIVE EXPOSURE TO
HERBICIDE ORANGE (H.O.)

POPULATION IDENTIFIABLE

LARGE N, TIGHT MATCHING FEASIBLE

SIMILAR COMBAT STRESS AS C-123
CREWS

LIFESTYLE AND PERSONALITY
SIMILAR TO C-123 CREWS

ATTEMPT TOTAL ASCERTAINMENT OF BOTH GROUPS
TO CONTROL HIDDEN MORTALITY EFFECTS



EPIDEMIOLOGIC STUDY DESIGN

ANCILLARY STUDY GROUPS

DRUM HANDLERS HELICOPTER CREWS

SECONDARY MAINTENANCE PERSONNEL EXPERIMENTAL SPRAY UNITS

ARMY OBSERVERS ALL OTHERS

FACTORS: NUMERATOR = VOLUNTEER BIAS

DENOMINATOR - POPULATION AT RISK; UNKNOWN

CONTROL GROUP: MOOT

PLAN: ALL DATA SUBSETTED, ANALYZED SEPARATELY

DATA AND INTERPRETATIONS, IF ANY; ANECDOTAL

3 0 AUG 1Q7Q



EPIDEMIOLOGIC STUDY DESIGN
COMPARISON OF THE STUDY GROUP TO POSSIBLE CONTROL

GROUPS BY KNOWN AND ESTIMATED FACTORS
STUDY GROUP

RANCH HAND C-123

800-1200
2:1

KNOWN FACTORS

POPULATION SIZE
OFFICER/ENLISTED

CREW RATIO
AIRCRAFT FUEL (AV-GAS) YES/NO
OCCUPATIONAL HERBICIDE YES

EXPOSURE

ESTIMATED FACTORS

OCCUPATIONAL INSECTICIDE 2+
EXPOSURE

COMBAT HAZARD 4+
RVN-IN COUNTRY 4+

ASSIGNMENT

NONRANCH
HAND C-123

POSSIBLE CONTROL
GROUPS

C-7 C-130

3000
2:1

YES
YES/NO**

1200
2:1

YES
NO

'25,000
3:2

NO (JP-4)
NO

1+T04+

3+
4+

0

3+
4+

2+
2+

* *

IN 1968, AIRCRAFT MODIFIED WITH JP-4 BOOSTERS

CONTAMINATED AIRCRAFT FREQUENTLY RECONFIGURED FOR TRANSPORT
USE BY NONRANCH HAND CREWS.

S O AUG1979X-



RANCH HAND II

EPIDEM10LOG1C STUDY DESIGN
SOME KNOWN/ESTIMATED POPULATION PARAMETERS

AGE RANGE:

SEX:

RACE:

EXPOSED GROUP (C-123J

28-58
V

ALL MALE

OFFICER: ~ 100% WHITE

ENLISTED:~ 10-14% BLACK

CURRENT ACTIVE
DUTY:

PAST SERVICE
EMPLOYMENT:

25%

OFFICER: SENIOR MANAGEMENT

ENLISTED: MIDDLE MANAGEMENT

AEROSPACE INDUSTRY

SOCIOECONOMIC: SIMILAR TO CONTROL

GENERAL LIFESTYLE:

CONTROL GROUP iC-130)

25-65

ALL

100% WHITE

10-14% BLACK

20-25%

SENIOR MANAGEMENT

MIDDLE MANAGEMENT

AEROSPACE INDUSTRY

SIMILAR TO STUDY

9 0 AUG1979



FEASIBILITY FOR IDENTIFYING AIRCRAFT MAINTENANCE

PERSONNEL (TOTAL EXPOSED

TO HERBICIDE

PRIMARY 1

TIME MAINTENANCE PERSONNEL1 MAINTENANCE

JAN 1962 - JUL 1964 YES NO

AUG 1964 - DEC 1966 YES/NO NO

JAN 1967 - APR 1970 YES NO

1 INDIVIDUAL ASSIGNED TO RH; DENOMINATOR KNOWN
2 INDIVIDUAL NOT ASSIGNED SPECIFICALLY TO RH, ALTHOUGH MAY HAVE

SERVICED THE AIRCRAFT; DENOMINATOR NOT ASCERTAINABLE

30 AUG 1979
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JBE îOLOGiC STUDY DESIGN

C-123

FIT"
PAIR 1:1

AGE, OF RVN

NOT
TO H.O.

C430
Cl

*
• WILL HAVE A SET OF

ON BEST FIT : CONTROL

•

FOR MULTIVARIATE



RANCH HAND !1
EPIDEMiOLOGIC STUDY iESiGi

IE

GROUP
C-123

FIT
PAIR 1:1

AGE? OF RVN
. RACE

CO
NOT

ROL
iSED TO H

"C-130

VARIABLES:

FOR ANY
« A F S C :

I.E.,
• : SKIN RASH DX, ETC,

• OF RVN TOUR
AND

OF TOUR [FLYING + PRE-POST 1985 OF TCDD 100-FOL
TO CONSTRUCT INDEX VARIABLE FOR WITH HEALTH

EFFECTS IN 45



(Eji

EJ - IN x TCDD [YR ADJ] i x

EST. BY x
[QUEST.]

TESTS TO
DAJA
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SELECTION PROCEDURE FOR THE
PHYSICAL AND

HAND

CONTROL

OF BEST FIT
! i I

v

1:1
-# *

BEST FIT

t

-

* VOLUNTEER
* *



HAND II
DESIGN

RATIONALE: DATA COLLECTION, SELECTION PROCEDURES

EXPOSED GROUP CONTROL GROUP

TELEPHONE QUESTIONNAIRE
RECORD REVIEW
MORTALITY DETERMINATION

PROCEDURES:

RATIONALE LITERATURE REVIEW: DEVELOP PROBABLE "DISEASE" SYMPTOM
COMPLEX FOR CROSS REFERENCE

® QUESTIONNAIRE : IDENTIFY HIGH RISK POPULATION AND/OR "DISEASE"

TELEPHONE QUESTIONNAIRE : ATTEMPT TO CONTROL ± RESPONSE BIAS

TRAINED INTERVIEWERS: ATTEMPT TO CONTROL OBSERVER VARIATION

® HEALTH RECORD REVIEWS: ATTEMPT TO CONTROL ± RESPONSE BIAS

* DEATH CERTIFICATE REVIEWS, BOTH GROUPS: DEFINE MORTALITY PARAMETERS,
EACH GROUP

30 AUG1979



RANCH HAND

EPIDEfVflQLOGiC STUD

STIMATE AND MAINTENANCE IE SIZES

EXPOSEO^JJNIVERSE

N = 1000 |

O

N 25K

• y = iQOI1 «' ! N = 3000
BEST FIT, PRIORITY j M MORTALITY
^~ • > I ANALYSIS ! ! ANALYSIS

&

j

I N - 310
1:1 MP

1 N - 310

3 0 AUG 1979



EFFECT RANDOM LOSS TO STUDY IN THE

CONTROL POPULATION

WELL
HEALTH SPECTRUM

ADVERSE EFFECT (BIAS) OTHER THAN LOSS OF
STATISTICAL POWER FROM SMALL N.

ILL

50



EFFECT OF NON-RANDOM LOSS TO STUDY IN THE

CONTROL POPULAT

HEALTH SPECTRUM

IF CONTROL LOSSES ARE ILL, A SPURIOUS EFFECT
IS ATTRIBUTED TO HERBICIDE EXPOSURE.

IF CONTROL LOSSES ARE WELL, A TRUE/VALID HEALTH
EFFECT IS DILUTED.

ILL

5\



ANALYSIS OF REPLACEMENT

PRIMARY
CONTROLS LOSSES

v

MATCHED FOR HEALTH STATUS

*

30 AUG1979



RATIONAL OF REPLACEMENT STRATEGY

EXPOSED

•st

P(L/WJ > P(L/

CONTROLS

LOSSES

P(L/W)>»

BIAS

S O AUG197S
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V I wl fe 1 ST * S 1
I I If I M I L. J i

RANCH HAND POPULATION

! <

! I
J 30%

\
20% < !

Li
GUEST

PART1CIPAWT
1 — -

o/
/o

'RESPONSE
ESTIMATE

IN %

3!

80

7

70

80

NUMBER RH
PARTi_C_iPANTS_

1000*

990'

792

388

31;
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RANCH HAND II

EPIDEMIOLOGIC STUDY DESIGN

PROSPECTIVE PHASE

• OVER 5 YEAR PERIOD; RENEWABLE 5 YR OPTIONS

• "ADAPTIVE" QUESTIONNAIRE TO ALL, ANNUALLY

• "ADAPTIVE" PE TO ALL PARTICIPANTS, Q 2 Y

CONVERSION OF AN ASYMPTOMATIC RANCH HAND TO SYMPTOMATIC

INITIATES IMMEDIATE ADAPTIVE PE TO THAT INDIVIDUAL

CONVERSION OF AN ASYMPTOMATIC CONTROL TO SYMPTOMATIC

INITIATES IMMEDIATE ADAPTIVE PE TO THAT INDIVIDUAL

3 ° nuK 1373



METHODS OF ASCERTAINMENT

NPRC
\

• MORNING REPORTS 186M966

• MILITARY PERSONNEL RECORDS

•ALL VETERANS

• ADDRESS AT TIME OF SEPARATION

© MEDICAL RECORDS

• INPATiENT/ OUTPATIENT

• DECORATIONS

• PURPLE HEART, AIR MEDAL

• PRESENT STATUS
• , RESERVES, DECEASED, VA CLAIM

3 0 AUG 7979



® 1965-PRESENT

- AFSC

* DUTY

- DUTY

* M.P.R.

*

• UNIT WITH ACTiVE DUTY

*

•

*

3 0 AUG 1979
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ETPS I rt B^ O1 flf *^»^%f l*"r%' i?*JlsaSSfil l>*SS"P' ? rt rt %!•*" ^
THGDS-OF AbbERiAiNMENT (CONi j

• DUTY

* MBR ON DUTY

•

• HAND (ALL TIME]

* HAND

* OF TO HAND

*

3 o AUG 1979
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RANCH HAND i!

EPIDEMiOLQGIC STUDY DESIGN
METHODS OF POPULATION ASCERTAINMENT

EXPOSED GROUP, C-123

• COMPUTER SEARCH |13M)

AFSC

ORGANIZATION, RVN

TYPE AIRCRAFT

TIME IN RVN

® NATIONAL PERSONNEL RECORD CENTER

* UNIT HISTORIES

® REUNION RECORDS

• ADVERTISEMENTS

• CROSS LINKS TO VA, SS, IRS

YES

YES

YES

YES

YES

YES

YES

YES

YES

CONTROL GROUP, C-130

YES

YES/NO

YES

YES

YES

YES

NO

NO

YES

30 AUG1979



QUESTiONAiRE

I. PURPOSE

* DEFINE THE "DISEASE"/SYNDROME/SYMPTOM COMPLEX

II. QUALITY

* CONTINUOUS REFINEMENT

® PRETEST

HI. VALIDITY

• VERIFIERS/BIAS INDICATORS

.• CROSS REF TO MR, PE, AND INTERVIEW

• QUESTION PHRASING/SEQUENCING

: / . - " :£ - . - ' f < i,
,...„_ <f^'' - . " •'.v* * ' . - • '-'-"^SfMY "



SECTIONS OF QUESTIONNAIRE

DEMOGRAPHIC DATA

MEDICAL PROBLEMS

« IDENTIFICATION IN RELATION TO TIME

« ICDA CODES

PERSONAL HISTORY

® MARITAL HISTORY

O PROGENY

OTHER EXPOSURES

• OCCUPATION

• HOBBIES
«

• RESIDENCES

VIETNAM EXPERIENCE HISTORY
3 0 AUG1979



n-,

DATA

I. PURPOSE

©COMPUTER INTEGRATION OF

© ALL QUESTIONNAIRES [DIRECT ENTRY)

• PSYCHOLOGICAL TESTING

* PHYSICAL EXAMINATION

« MEDICAL RECORDS

© HISTORICAL AND MIK MILITARY PERSONNEL CENTER DATA

@ DEATH CERTIFICATES

® BIRTH CERTIFICATES

© MASTER FILE ON EACH STUDY AND MATCHED CONTROL

@ KEYED TO MULTIPLE IDENTIFIERS

• RETRIEVAL

• MOMENTARY RECALL

* DATA ANALYSIS
. - / - . * • • • •

s r̂ * sV



PHYSICAL EXAMINATION
A WITH 0

DERMATOLOGIC REPRODUCTIVE
NEURO-PSYCHiATRiC NEOPLASTIC/LIVER

FBS, 2 HR PP CBC AND ESR CPK
U/A PLATELET COUNT ECQ AND XRAY

RBC INDICES

CHOI/HDL CHOL CORT1SOL VDRL/FTA
. TRIG THYROID PROFILE (RIA) .

EXAMINATION
PORPHYRINS/PORPHOBILINOGEN

NEURO-PSYCHIATRIC
CONDUCTION VELOCITIES

COMPLETE PSYCHOLOGICAL BATTERY
WRAT

WAIS WECHSLER SCALE !
HALSTEAD -REITAN CORNELL INDEX

3 0 AUG 1S79



" •••' -
A COMPREHENSIVE EXAMINATION WITH ON

SPECIFIC SYSTEMS
REPRODUCTIVE

EXAMINATION
ANALYSIS

LH, FSH,TESTOSTERONE

NEOPLASTIC/LIVER

ALK
SGOT GGTP
SGPT - • - LDH

FOR WITH

RYOTYPfNG

AS
(A AND Bj

3 0 AUG 1978



•H-

DAVI
GRANT

MC

LOCATION OF DOD MEDICAL FACILITIES WITH CAPABILITY
TO PERFORM RANCH HAND II PHYSICAL EXAMINATIONS

NRM<TCAMP
PENHLETON

S H E P P A R D
AFB

BROOWE
AM

LETTERMVN
AMC

WALTER
REED AMC

NNMC
BETHESDA

MALCOLM
GROW MC

NRMC
SAN DIEGO

WILLIAM
BEAUMON

AMC

NRC
PORTSMOUTH

EISENHOWER AMC

NRMC
JACKSONVILLE

WILFOR
HALL MC

-H-



REPLACEMENTS

"BEST-FIT"

\

i\
£jgl\



ESTIMATED IDENllFIUWUN/PAKilUIKAIlUN
OF RANCH HAND POPULATION

"RANCH HAND" UNIVERSE

RANCH HAND POPULATION

'RESPONSE
ESTIMATE

IN %

100 *°

99

i < o/ i

20
f

DEAD
MORIBUND

QUESTIONNAIRE
i N O N - P A R T I C I P A N T

P£ CANDIDATE

NON-PARTICIPANT PARTICIPANT

PHYSICAL EXAM

NON-PARTICIPANT I
20% PARTICIPANT

80

70

70

80

NUMBER RH
PARTICIPANTS

990

792

554

388

310



fl'ORTALITY ASSESSMENT

i I*p*"g^*f" #°%r>^11f%o sr*^S*i-L ItST tsROuPS HIR
5.1 St f^t ^l ^% S i & i1^1* • E^i I S I "£""1 ̂  s î ft *&* F* f*NACCOtJNTABlLlTY KATtS

IORTALITY ANALYSIS (1:3) WILL PROCEED IF THERE AR

AND/OR COMPARABLE UNACCOUNTABLY RATES

S 0 AUG 1979



iflORTALITY ASSESSME!

TMPFF PfiTFPnRfF^' A* IVF DF1 n F\ L, L= UHiL.MUi\itO. H»-l%L. UL.

WILL TEST GROUPS FOR DIFFERENCES IN

UNACCOUNTABlLiTY RATES

MORTALITY ANALYSIS (1:3) WJLL PROCEED SF THERE AR!

LOW AND/OR COMPARABLE UNACCOUNTABiLiTY RATES

3 0 AUG 1979



FOR

1,
I I !

2, PMR AND DAY

3. AND

4. [COXj .

3 0 AUG 1979



[ARMiTAGE, 1971)

C

AGE
GROUP

1

2

3
*

k

YEARS DEATHS

Pil mn

P «~i
12 m 12

P.13 m 13

Pik mjk

PU

1
RATE 1 YEARS

Ml j P21 ma

r ! 2 I ^22 m22

M3 j P23 m.23

rik I P2k m2k

]E m^
5 * . '

DEATH
RATE

rzi

r 2 2

r 23

r o If
I £ f\

xi

5 8 MS 1373

no



ORTALiTY ASSESSMENT (CONT'D)

• USE LOG-LINEAR MODELS

1no = B + B1 A + B 2 T + B3 R + BP + B E + B AE

IF LOG-LINEAR MODELS SHOW NO ASSOCIATION OF

MATCHING FACTORS WITH THE EFFECT OF EXPOSURE,

USE McNEMAR'S TEST

3 0 MS B79

19



CONTROLS

RANCH HAND
PERSONNEL DEAD ALIVE TOTAL

b a+b

ALIVE c d c+d

TOTAL a+c n

b-c
b+c

30 AUG1979



QUESTIONNAIRE DATA

FOUR DATA TYPES: DICHOTOMOUS, POLYTOMQUS,
COUNT, CONTINUOUS

FOR CATEGORICAL RESPONSES USE LOG-LINEAR MODELS
FOR CONTINUOUS RESPONSES USE GENERALIZED
LINEAR MODELS

IF NO ASSOCIATION BETWEEN MATCHING FACTORS AND
GROUP DIFFERENCES THEN MATCHED PAIR
CONTINGENCY TABLE TESTING CAN BE PERFORMED

3 0 AUG ,979 ^



PHYSICAL EXAMINATION DATA

® SAME DATA TYPES AS QUESTIONNAIRE

« TO VAtlDATE QUESTIONNAIRE DATA

« TO ESTIMATE RATE OF OCCURENCE OF PHYSICAL
FINDINGS

® TO EVALUATE RELATIONSHIP OF SYMPTOMS AND
PHYSICAL FINDINGS

ESSENTIALLY USE THE SAME STATISTICAL TESTS
AS USED WITH QUESTIONNAIRE

. . . ' 3 0



AGE
CATEGORY

DISEASE
CATEGORY

RANCH HAND
PERSONNEL

4

CONTROLS

4

In mijk = u

x 111 x 112 x 113 X114

x 121 x 122 x 123 x 124

x 131 x 132 x 133 x 134

x 141 x 142 x 143 x 144

U

x 211 x 212 X213 X214

x 221 x 222 x 223 x 224

x 231 x 232 x 233 x 234

x 241 x 242 x 243 x 244

"12 + "13 + "23

30



POWER STUDY-CARDIOVASCULAR DISEASE SETTING

a =0.05

NUMBER
OF

PAIRS

100

160

200
\

POWER
NEGLECTING

PAIRING

.69

.89

>.95

POWER
WITH

PAIRING

.93

.98

>.995

POWER
NEGLECTING

PAIRING

.81

.86

.93

POWER
WITH

PAIRING

.82

.87

.95

30 AUGJ979
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POWER-CONTINOUS VARIABLES

R

.20

.20

.20

.70

.70

.70

a =0.05 , °"C//
v

r

1.01

1.02

1.05

1.01

1.02

1.05

iC = 0.1, y =/iRH,

POWER =

n=180

.20

.55

> .995

.86

> .995

> .995

1 -/S

n=450

.$8

.88

>.995

>.995

>.995

> .995

ff' .*• •
'c '•>"-; SO AUG



POWER-DICHOTOMOUS VARIABLES

»

p.
.05

.04

.03

.10

.20

P2

.01

.01

.01

.05

.10

PEL.
RISK

5

4

3

2

2

R

0

0

0

0

0

POWER = 1- ft

n= 160

.71

.56

.40

.54

.80

n= 200

.78

.64

.45

.61

.86

n= 250

.84

.72

.51 ,

.69

.92

n= 300

.89

.79

.57

.76

.95

n= 350

.82

.84

.61

.81

7.95

.05

.04

.03

.10

.20

.01

.01

.01

.05

.10

5

4

3

2

2

.1

.1

.1

.1

.1

.65/.02

.60/.058

.81/.036

.82/.033

.54/.020

.67/.054

.92/.056

.89/.029

.72/.033

.38/.020

.76/.055

.94/.043

.94/.038

.79/.029

.55/:033

.77/.036

>.96/038

.96/.032

.87/.038

.68/.04S

.85/.048

X98/46

a =0.50

a AS
INDICATED

« 0 J9»



NEXT STEPS

EXAMINE SSULTIViifJlTE TiSTlMS PSSSJBSUTKS

FOR

• RVM & US

•

•



• LACK OF OR END

• f 4 - AND -S

• NOT

• TO AND PEs

• PEs MAY

• VARIABILITY OF DATA

3 0 AUG 1379



HAND II

STUDY DIFFICULTIES

POLITICS

ACCOUNTABILITY, RISK TAKING,

LOSS TO STUDY, STATISTICAL

VARIABILITY

VARIABLES



PROJECT RANCH HAND II

CONCEPTUAL SUMMARY

© TOTAL ASCERTAINMENT STUDY AND CONTROL POPULATIONS

© 3-PHASE APPROACH: "RETROSPECTIVE," X-SECTiONAL, PROSPECTIVE

© TIGHT MATCHING: STUDY TO CONTROL

© QUEST. & PE TO ALL VOLUNTEERS: MAX POWER POSSIBLE

© EMPHASIS UPON STUDY PITFALLS AND CORRECTORS

© PRESET STATISTICAL FRAMEWORK

• MAXIMUM VALIDITY WITHIN CONSTRAINTS OF THE STUDY

3 0 AUG1979 Of



PROJECT RANCH HAND II
ONGOING/FUTURE TASKS

Q REFINEMENT OF POPULATIONS (~13M RECORDS)

• COMPUTER MATCHING, STUDY: CONTROL

• START OF MORTALITY ANALYSIS

• MEDICAL DATA/RECORD CROSS LINKS

© FURTHER DEVELOPMENT OF INDEPTH INTERVIEWS (PE).

• STATISTICAL REFINEMENTS: INDICES, AND PROSPECTIVE PHASE

COORDINATION/SELECTION PE SITES

S O RUG 1979
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