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Health Status of Vietnam Veterans
l1l. Reproductive Outcomes and Child Health

The Centers for Dispase Control Vietnam Cxporiance Study

The Vietham Experience Study was a multidimensional assessment of the
health of Vietnam veterans. From a random sample of enlisted men who entered
the US Army from 1985 through 1971, 7924 Vietnam and 7364 non-Vietnam
vaterans participated in a telephone interview; a random subsample of 2490
Vietnam and 1972 non-Vietnam veterans also underwent a comprehensive
medical examlnation. During the telephone imerview, Vietham veterans report-
ed more adverse reproductive and child health outcomes than did non-Vietnam
vaterans. However, children of Vietnam veterans were not more likely to have
birth defects recorded on hospital birth records than were children of non-
Vietnam veterans. The rates of total, major, minor, and suspected defects were
similar among children of Vietnam and non-Vietnam veterans (odds vatios, 1.0,
1.1, 1.0, and 0.9, respectively). These results are consistent with the findings of
three epidemiologic studies conducted since 1981 on the relationship of Viet-

nam service and birth defects in children of male veterans.

THLE CENTERS for Disease Control
hus undertaken o congressionally man-
dated health study of Vielnam velerans
called the Vielnam Kxperienve Study
(VES) In the VES, Lhe health of a sam-
ple of male US Army Vietnam vetcrans

Boe algo pp 2701 and 2708.

was comparod with that of a similar
group of Vielnam-cra velerans who
served clsewhere, This i the third of
three reports in this issue of THE JOUR-
NAL summarizing the resulls of the
VES. In il, we present datz on repro-
ductive outcomes and child health,
including adverse pregmaney outcomes,
birth defeets, major childhood health
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problems, cancer, and mortality. The
firet report’ focuses on the psychosocial
characteristics of the veterans after dis-
charge from the army and the second
reporl’ deacribes Lheir physical heallh.

SUBJECTS AND METHODS
Data Collection and
Study Particlpants

In the VES, we identified 4 random
sample of men who met cortain eligibil-
ity criteria bused on data from military
reeords, Lraced thom to their present
locations, conducted telephone inter-
views, and invited a random sample of
interviewces to participate in an exten-
give physical, laboralory, psychologi-
enl, and neuropsychological examing-
tion. Subjeet selection, participation
raies, and cormparability of the study
cohorts are deseribed in the fivsi
artiele.'

Two sources of data were used to
cxaming rcproductive outcomes amd
ehild health: reports by veterans during

the telephone interview and hospital
birlth records of selected veterans chil-
dren. During the telephone interview,
voterang were asked ¢mestiona about,
iheir offspring covering the followinyg
aveas: (1) prepnancices that ended carly,
ineluding miscarriages, induced abor-
tions, and Lubal pregmancies; (2) dale of
birth, sex of child, and status for all
births (live birth or atillbirth); (8) types
of birth defects; (4) types of major
health problems or impairments oecur-
ring in the first fve years of life; (5) leu-
kemis or other iype of cancer; and (6) in-
fant. and child mortality. The 15288
vetorans who completed the Lelephone
interview reported fathering 28724
pregnancics, 24 698 of which resulted in
a birth (Table 1). Reported pregnancica
that were conecived before the veleran
was ageigned Lo Victnam or another
duly locution are not included in Table 1
or in the analyscs presented herein.

An interim analysis of preliminary
VES interview duta showed differences
in the rates of tolal birlh defects and
cerebrospinal  malformutions  ((SMs)
(anencephaly, spina bifida, and hydro-
cephalus) between children of Victnam
and non-Vietnam voterans. As a result
of these findings, two substudics were
added to Lthe VES al Lthe time of the
interim analysis. The objoctive of Lthe
main substidy waa to compare the rates
of tolal birth defeets recorded on hospi-
tal birth records for children of Vietnam
and non-Vietnum veterans to verify Lhe
reporied eohort differonces found in Lhe
interview data, All velerans whose
meilical examinations were scheduled
from Jan 1, 1986, Lo Sept 80, 1986, were
asked to participale iIn this substudy.
The interview results were not used in
scloeting velerans or offspring. In addi-
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Table 1.—Numbars of Voterans, Cligible Pregnancice and Dwths, and Birth Rocords Rocoived

Populstion Visham __Non-Vilnam

trnlovview Study -
No ol wlorans To24 7364 15288
No. ol oligible prognancias 16008 137156 ~ 28724
No_of cligihio births 12780 115w B
Ko of uligibla Ilva births 12650 11777 24438

Birth Dolacts Subsludy
No.of velerans 237 - 1045 2262
Mo of sligibly irths 1045 1738 38!8
No. of birth recorda recetved 1791 I575 3366
Cerebrospinal Matiormations Substudy

No. of eligible births ] 154 140 o 204
Na of birth records rocoivod 127 94 22

tion to sludying total birlth defects, we
used Lhis population Lo examine other
oulcomes, such as birth weighl.

Of the 4462 veterans who partici-
pated in both the interview and the
medical examination components of the
VICR, 2282 were oxamined aftor Jan 1,
1986, and were asked Lo give detailed
birth and hospital information for cach
of Lheir ¢hildren (live born and stillborn)
0 that birth records could be oblained.
The 2282 voterane reported a total of
4122 offspring (Table 1) We tried Lo
oblain birih records for all reporrted off-
gpring 1o eonfirm reported birth dates
and determine cligibility for inelusion in
the final substudy population. OF the
4122 reported offspring, 381 were con-
ceivedl before the volerans asstpnments
to Vielnam or other primary duty loca-
tiong, 41 wore 18 years of age or older at
ihe time of record vetrioval (velerans'
adult childron were considered ineligi-
ble), six were nol Lhe biologic children of
the veterans, and 11 were misearriagoes
{(birth weight, <600 g). When these inel-
igible affspring wore emittoed, the popu-
lation for ithe main substudy of total
birth defeets was 36823 (1945 offspring of
Vicelnam vetorans and 1738 offapring of
non-Vielaam veterans).

In a seeond substudy, hospital birth
recerds were sought for & small, geleet
group of offspring with possible CSMs.
Bligible offspring for this subsiudy
wore obtained rom the ontire VES
interview population. Birth records for
three types of children were sought:
those with a reporled CSM, so stated by
the veleran; those wilh a reported con-
dition thal suggesied a possible CSM;
and all ehildren reported ag stillborn.
These children were selected in an
atlempt b identify all CSM cases in the
offapring of inlerviewed veterans and to
verify those cases by using hospital
birth records.

Of the children reporied during the
interviow, 408 met one of the three eri-
Leria lisled above for inclusion in the
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CSM substudy. Velerans were recon-
tacted by telephone and asked for addi-
liohal birth and hospilal information
about Lhese children so that records
canild be oblained. Of the 403 roported
children, B8 were conecived belore the
voterany' assignments to Vielham or
olther primary duty locations and 51
wore miscarriages (birth weight, <500
&), resulling in an cligible gproup of 294
polential CSM cases (Table: 1),

For bolh substudicy, hospilals woere
asked Lo send a copy of the child’s entive
medieal record, eovering: the birth and
ssaociated  hospilal  slay.  Medical
records were abstracted by a team of
nuracs and physicians, and the gualily
of the absiraction process was closely
monitored Lhroughout the study, To
minimize bias, staff members who
oblained and abstracted medical
records were blinded Lo the military his-
Lory slalus of all velerans.

Ifospital birth records were obtained
for more {han 91% of the 3683 births
that were cligible for inelusion in the
main subsludy of lotal birlh defeets
(Table 1), Among offspring of Vietnam
veterans, 1791 birlth records (92.1%)
woere oblained; among offspring of non-
Vietnam veloransg, 1575 birth rocords
(410.6%) wore obtained.

In the subsludy of polential CSM
cases, the suceess rates for retrieving
hospital records varied considerably by
¢ohort status (Tablce 1) rocords were
oblained for 127 cligible children of
Vielnam veterans (82.5%) and or
eligible childron of non-Vietnam veler-
ang (67.1%). Non-Vietnam volerans
were more difficull Lo locate and ¢onlacl
and much more likely to refuse partici-
pation than were Vietnam veterans.

Definitiona of Birth Defecta

For all analyses, a birth defeel was
dofined as a condition Lthat was coded
within the range of 740.0 Lo 769.9 of the
ninth revision of the International

Haseification of Diveases.? In addition,
we classified the birth defects docu-
mented on hospital records as major or
minor, using the general mothod of
Frickson ot al.* A third eluss, suspeeted
defects, was vsed when a defeel was
described in the record as “suspecled”
or “rule out” but was not, otherwise con-
Lrmed by available records. Delails of
this ¢lassifieation syalem are proseniod
elsewhere.”

Analysls

Crude rates of outcomes among vel-
erans’ offspring were computed. The
denominator of the rates varied,
depending on the outcome; tolal preg-
nanheies, total births, and Lve births
were Lhe denominators most often used.
The primary measure used to assess the
associalion of the Vietnam exporience
with reproductive outeomes was the
odds ratio (OIL). The precision of the QR
estimate was evalualed by compubing
95% eonfidence intervals (CI). Odds ra-
Lios were adjusted simullancously for
the following veteran charucteristies by
using multiple logistic regression meth-
ods® age of the veleran at the birth of
the child (or at the time of Lthe advorse
pregnaney outeome), race, year of entry
into the army, enlisiment slatus, goen-
crul lechnieal aptitude tesl seore, pri-
mary military occupational specially,
and numher of years between cnlist-
ment and the birth of Lhe child {(or the
time of the adverse pregnancy oul-
come). T'wo additional covariates were
included in analyses of record-based
outeomes: materns] age wud gravidity.
Interactions between Vietnam service
and cach of Lhe covariates were
assessed.” IT an interaction was found, a
slandardized QR was computed by
using the covariate distributlion of both
cohoris combined.”

Since many veterans reporled more
than one pregnancy or child, we had to
evaluate the possible impact of eorrela-
Lion among offspring within a family.
We compared the resulls of tho stan-
dard logistic regression method with
resulls of a modified logistic method
that accounted for eorrclation among
the offspring.™® These comparisons
indicated Lhal intrafamily correlation
had virtuslly no cffeet on our calimates
of the rogression eocfficients or their
SEs; consequently, stundard logistic
regression lechniques are presentod
hercin.

RESULTS
Birth Defecis

Iuring the iclephone inlerview,
Vietnam veterans reported significant-
ly more birth defcets in their children
than did non-Vielnam veterans; the
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Tatde 2. —Birth Defacis lMeported in the Interview Study Aumaong Childron of Viginam and Non-Vietnam

Vislarans
|
Chikdron of \rMP_rms .
Vietnam Non-Vicinam
(N=12768) (Nm= 11510}
Organ Systam — - —— Duds #6% Confidence
{ICD-§ Cotiee*®) Ratot No. Ralet Ne. Ratlo4 Intarval

Total anomakios {740-759) 646 826 95 580 13 124
Norvous (740-742) 76 a3 IS 2.3 1.2-45

Ancricaphaly (740.0) 0z 3 00 [ -

Bpina bificke (741.0-741.9) 07 9 04 5 1.7§ 0.6-5.0

Hydrocophalus (742.3) 0.9 1 0.2 2 51§ 11-2a1
Cye (743) 18 20 REl 13 13 0728
Eax, face, and nock (744) 29 & 18 22 16 0928
CircUatony (745-747) 67 86 81 73 11 0818
Raspliatory (748) _ t2 T i 0.8 10 15 0606
Digostive (748-751) B4 108 6.8 8l 1.2 0516
Gerel (752) 27 a5 23 &7 13 0822
Urinary [753) 3.8 45 2.4 28 1.4 ‘bo2s
Musculoskeletal (754-756) 333 426 25 0 09 12 1115
Wtogument {757} 82 M ___1a_ 17 22 1.2-4.0
Ghromasomal (756) T os 10 1.0 12 0.8§ 0.5-1.8
Othor unspoctiod (756) 18 20 0.8 0 .7 0839

CD-9 indlcatos Imornationad Classification of D¥seasas— Ninth Edvon; the rango of codas moludos all the

tourth dig codas condalned within thal range.
FCrude rates por 1000 iotal births,

TAdjustad tor vetorans age &t birth, race, yaar of entry into the amy, enlislment status, gonersl tachiinal kost

scora. pnma

miluary occupational spnclalm and numbor of yoara botwaon entry and birth.
prascmicd bocause the nwmbor of cagoe is not sufficiont kor multivariato modoling.

Tablo 3.—Birth Dedocts Nolad on Hospital Birth Records Among Children of Vietnam and Non-Vietnam

Veterans
Ehlw'nol\hlorms
Viotnan Non-Vietnam
(N=1781} {N=1878)
p—r—n . oo e - Ords 95%% Confidence
Type of Defect Rats* Mo _ Raw* Mo, Rallof interval
Major 285 5 235 a7 1.1 0.7-1.8
Minor 22.4 5B 343 R 0715
Suspeeind 117 B Kl ) i3 2 08 0517
Totel 724 130 Fal| 112 1.0 00814
. __________________________________|]

+Crnuda rates por 1000 total bivthe.
tAdjustod for volcrans

at birth, race, year of antry into tha anmy, anlisimeant stalua, goneral technical tost

aga
acorg, primary military occupational spoclally, yoars betweon ontry and birth, matomeal ago, and gravidine

rates for each cohort are 64.6 and 49.5
per 1000 Lotal births, reapectively, and
the adjusted OR is 1.3 (9% CI, 1.2 to
1.4) (Table £). The exeess is present for
virtually every major orpan system and
does nol seem 1o be explained by s sin-
gle lype {or category) of defect. The
ORs for nervous system anomalics,
hydrocephaluy, anomalies of the integu-
ment, and musculoskeletal deformitics
are significantly grealer than 1.0. While
there was a pogilive asgocialion
hetwoeon Victnam serviee and meporled
hirth doefocts nmong childven of both
while and black veterans (adjusted
ORs, 1.3 and 1.2, reapectively), the
reverse was true for childven of Llispan-
ie veterans and veterans of ether races
(OR=0.Ty

In the main substudy, the rates of

JAMA, My 13, 1908 Vol 209, No 18

total birith defeets recorded on hospital
birth records were gimilar in the two
cohorts. As shown in Table 3, the erude
rates por 1000 total births arce 72.6 and
1.1, respectively, and the adiusted O
is 1.0 (95% CI, 0.8 to 1.4). When defeets
woere clasgsified as major, minoy, or sus-
peeted, the adjusted ORs are 1.1, 1.0,
and 0.9, respectively.

An analysis of tolal, major, mino,
and suspected defects stratified by race
shows that ORs vary considerably.” The
adjusted OR for total defeels among off-
spring of black veterans is 8.3 (95% CI,
1.5 to 7.5} eompared with 0.9 (95% CI,
0.7 to L3} for offspring of white veler-
ans and 0.4 (5% 1, 0.2 to 1.3) lor off-
gpring of [lispanic velerans and veler-
ang of other races. This variability in the
OR also is present lor major and minor

defects. The OR is statistically signifi-
cant. for Lolal and minor defeets among
olfspring of black veterans.

Wea examined the types of abnormeali-
Lica in black infants more closely.” No
gingle type of major defect oceurred
more Lhan onee in either voteran group.
None of the infants with major defects
had identical anomalics or any palilerns
of multiple anomalies sugpestive of a
syndrome. Of Lthe 13 infants of hlack
Vietnam veterans with minor defocts,
four had polydaclyly (Lwo of whom wore
siblings) and iwo other siblings had
supernumerary nipples. No other minor
annmalics seeurred more than once,

The analysis of potential CSM cases
wug done separately for stillbirihs and
live births In ecach eohort (Table 4).
Among reported slillbivths, birth ree-
ords documented five C8Ms in offapring
of Vielnam veterans and six in offapring
of non-Vietnam veterans. Ten of these
11 cases had no veport of a defeel by the
voteran during the interview. Among
live-born offspring, birth records docu-
mented 21 C8Ms in children of Victnam
vetorans and six in ehildren of non-Viet-
nam veterans. Beeawse record retricval
rates varied considerably by echort sta-
tus and bceausc negutive responses
wore not verified, we did nol caleulate
or compare ratea of (CSM easos in the
Liwo cohorls; the results are expressed
as nambers of verificd cases.

Low Birth Weight-Hospltal Birth
Recorda Substudy

Rates of low birth weight (<2500 )
wore similar in offspring of Vietnam and
non-Vietnam veterans (5.6% and 5.5%,
respectively; adjusted ORR=1.1; 95%

:1, 0.8 1o 1.4). The mean hirth weighls
of offspring of Viclnam and non-Viet-
nam voeterans were 83366 g and 3870 g,
respoectively.

Other Pregnancy and Child Health
Outcomes—Iinterview Study

Vielnam velerans were more likely to
reporl having fathered a pregnancy
Lhal ended in a miscarringe than wore
non-Vietnam vetorans {adjnsted
OR=1.3;95% CI, 1.2 to 1.4). This rela-
Live excess appoarotl regardless of the
{rimester in which the misearriage was
reported to have aecurved, and the map-
nitude of the ORe varied litlle across
trimesters. The other reproduetive out-
comes oxamined—pregnanceics ending
in an indueed abortion, tubal prepnan-
cies, and stillbirths—were no more like-
Iy to be reported by Vietnam voterans
than by non-Vietnam veterana.®

Among children of Vietnam and non-
Vietnam veterans, 25 and 17 cancers
were reported, respectively (adjusted
OR=4.5; 9% CI, 0.8 Lo 2.8). When

COC Viotnam Cxporiance Study  Roproductivo Qutcomns . 2717



Table 4 - -Corohvoepingl Malformations Netod on Hospital Birth Racords Among Chikdren of Vietnam and MNon-Vetnam Velorans
- - - - |

Livo Births WHh a
Repovried or
All 9!!!blrths _ mlbLe i To}_d
Vietnam Non-¥ietnam Viotnam Non-Vielnam Visinam Norn-¥ietnam

No. raportod In inkorview 99 114 55 26 15 140
No. of birth records rocaivod 75 74 49 20 127 B )
CSM on rocord, No.

A phaty 3 4 i 3 10 _ 7

Spina bifida 1 0 ] 2 ] 2

Hydrocophialus 1 2 [ L 7 3

Total 5 ] 4 ] ] 2 12

*C8M indicates cerabrospine! malemetion

childhood eancors were examined by
site, the preponderanl iype reported
among both proups of velerans was len-
kemia, with 12 cases among children of
Viclnam veterans and  seven  cases
among children of non-Victnam voter-
ang (erude OR =1.6; 95% CT, 0.6 104, 1}

More thun half of the reported child-
hood health problems were aktribated
tao respiratory discusces (mostly asthma
and pneumonia) and dircases of the ear
(primarily otitis media). The adjusted
OR for oll reported conditions is 1.3
5% CI, 1.2 1o 1.4). For most discase
categorics, Vielnam veterahg reportoed
more health problems in their children
than did non-Viclnam veterans.”

Analyzes of reporled infant, mortality
{the proportion of all live-born children
who dic before reaching Lheir first birlh-
day) and child mortality (the proporlion
of chikiren surviving until 1 year of age
who subscquenlly dic) showed no
appreciable differences between ehil-
dren of Vielnam and non-Vietnam
velerans.”

COMMENT

I'or mosl reproductive anetd child
health outeomes studied, Vietnam vet-
crans were more likely 10 reporl an
adverse evenl Lhan woere non-Vietnam
veterans. The exeeplions to Lhis pattern
were induced abortions, tubal pregnan-
cles, stillbirths, and mortalily. The Len-
dency to report more adverse ovents for
their children is consistent with the
Viclnam  velerandg reporting more
adverse evenls with regurd to their awn
health status.”" For the many repro-
ductive and child health ouleomes {oth-
¢r than birth defeets) examined in the
interview, werification on this large
sample using objective dala sources was
not feasible. Consequently, Lhe possibil-
ily of differential recall and/or roporling
must he considered when interproting
Lhe interview resulis.

For birth defeets, a seeond source of
information not subject to differenlial
reporting was available for a subgroup

2718 JAMA, May 13, 1988 Vol 259, No. 18

Table 5.—Obaaervad and Expoctod Numbers of Cerebrospinal Malformations Among Childron of Vietnam

and Non-vietnam Volorans

No. of camhcq.i;nl Malformations

R

Vietnam Non-Vietnam
Cerobrospinal - —_— s
Malformation Obaarvod Expechod* Observed Expocted*
Anoncophaly 10 50-9.0 7 4684
Spina bifida 9 7.2-12.2 2 6114
t lydracaphalug 7 6.1-112 4 57-105
Total 26 18.3-324 12 17.0-30.2

- ]
*Expocied numbors o based on tofal rates from tho nationwide Barth Dofocts Montonng [Program (lowar
eshmates) orwd rage-apecific rates from the Metropolitan AHanta Congjonilal Dafects I'ogram (uppor esimatoe) 1419

of ¢hildren who were included in the
main birth records substudy. This sub-
study had 809 power to delect a rela-
tive risk of 1.4 for Lotal birth defeets in
the subgroup of children for whom birth
reeords were reccived, Llowever, the
substudy was not large enough to assess
eohorl differences for gpeeific birth
defects, For all races combined, there
wero no differences between children of
Viclnam and non-Vieinam velerang in
the prevalence of total, inajor, minor, ov
suspecled birth defects documented in
hospital birth records. This finding sup-
ports the explanution of differential
reporting in the inlerview and the con-
clusion thal, (at least for birth defects
cvident at hirth) children of Vietham
velerans were not at inereased risk,

The reasons for the apparenl racial
varialion in the association between
Victnam service and Lotal birth defeels
found in the hospital records substudy
arc unclear, The findings in black
offspring may be explained, in part, hy
the multiple oceurrence of polydactyly
and supernumerary nipples in two fam-
ilies; both have been suggested Lo have a
slrong genetic component, most likely
aulosomal dominant inheritance.” Also,
the results are based on small numbers
of offspring among black and Hispanic
veterans and may be due 1o sampling
variability."

The velerans in the main substudy of

tolal birth defeels were selected From
those velerans who completed Lhe phys-
jeal examination. Delailed analyses of
the examinalion parficipants relative Lo
the tclephone interview participantis
did not show dilferent characleristios or
heallh histories. ™ In addition, participa-
tion in Lhis substudy was high in hoth
cohorts, and, moreover, Lhe two cohorts
were similar with respeet to various
demographic and military covariates.”
Thus, there is no evidenet of selection
bias or participation bias in Lhis sub-
stndy. Alse, the selection of partici-
pants in Lhis subsiudy was independent
of interview reports and, eonsequently,
was unlikely to be hinsed by polential
differential reporting among the lwo
veteran cohorta,

One limitalion of these studies is the
lack of data about the mothers of the
children studied. Only limiled maternal
information (age and gravidity) was nni-
formly recorded in the hespital birth
records. Other maternal behaviors and
exposures, such as tobacco, alechol, and
drug use, may b importani for a mare
complele assessment of the outeomes
gtudied. However, given the similarily
of sociodemographie and behavioral
characteristics belween the fathers in
the two eohorts, il seems unlikely that
maternal charactoristies would differ
greatly. While we huve extensive infor-
mation on paternal characterisiics in

C0RC Vielinam Dxpencnee Study-- Reproducine Outcomos



thiz sindy, Iittle is known about the
associalion of paternal behaviors or
exposures and birth defeels in their
children.

The C8M substudy was designed o
identify possible GSM cases, bascd on
interview reports, and to verify them
using: birih records. No atiempt was
made 1o verify negative responses (ie,
children with no  reporled CSM)
beeause these defeets are rare, vecur-
ring at a rate of only 1.4 to 2.5 per 1000
total births,"" The total number of veri-
ficed CSMs in the Vietnam cohort is simi-
lar 1o the number thal would be cxpect-
¢d in the interview population on the
basis of rates of these defecls [rom two
U8 birth defeet surveillance systongs
(Table 5" In contrast, Lhe number of
reeord-based (OSM cascz among chil-
dren of non-Vieinam velerans is much
lower than would be expected. This sug-
gesls a deficit of ascortained CSMs
among children of non-Vietnam velep-
ans rathor than an oxeess among chil-
dren of Vietnam vetersns, These data
may refleet {rue differcnees belween
the cohorts or may be due Lo differences
in the opportunity to identify and verify
probable C8M cases. There is evidenee
Lo suggesl Lthe latler explanation, since
aeloction of participants for this sub-
study was based on fathers interview
reports and, henee, was subjeci to dif-
ferential reporting in the two cohorts,
Also, Lhere were appreciable diffor-
eneed in parlicipalion rales in this sub-
study: Vielnam velerans were much
more likely Lo parlicipale Lhan were
non-Vietnum veterans.*

Our resuits for total hirth defeels ean
he compared with three previous epide-
miologric studies of Vietnam sorvice and
reproductive ouleomes of male veter-
ans. The first two, eonducted by the
Australian government” and the Cen-
ters for Disease Control,*™ were large
casc-conlrol studics of children born
with congenital malformations. In the
first study,” defeels were identified
throngh hospital and cylu renelic lab-
oratorics; in the scoon through 4
ponulation-based regiﬁt.ry The third
sludy was a cohort, follow-up study of air
foree personmel who conducted the defo-
lialion missions in Vielnam and a com-
parison eohort of cargo-mission person-
nel whe flew to Vietnam but wero nol
involved in spraying operations.* Infor-
mation ahoul repraduclive outcomes in
this study was obltained mainly through
spouse inlerviews. Both 1the Australian
study and the Centers for Discase Con-
trol study showed no difference in the
odds of Vielnam scervice among easc and
conirol fathers for all Lypes of defocts
combined (ORs = 1.0 and (LY7, respee-
tively). However, even these larpo-
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seale studies could nol adequately ad-
dress whother Vietham velorans, or a
adbgroup of Victnam veterans, were al
inereased risk of lathering babies with
specific rare mulformations. In the air
foree cohort. follow-up siudy, there was
4 significant cxeoss of lolal reported
birth defects among children of person-
nel conducting the defolistion missions.
This reporled exeess prompted the col-
leclion of birth and medical records for
all children, an ¢fforl that is curvently
angoing,

In gummary, Victham velerans re-
porlad more adverse reproductive and
child health outeomes in the telophone
inlerview than did non-Vietnam veler-
ans. However, resulls of 4 substudy of
birth defects documented an hospital
birth records showed thal Vielnam vet-
crans were not al incrcased risk of
fathering children with birth defcets
evident at birth. These resulis are con-
sistent with Lhe findings of three opide-
miologie studies conducled since 1941
on the relationship of Vielnam service
and birth defeels in children of male
voterans,

*Chis roporl was propared by Uhoe fotlewing: Bage-
nia E. Calle, Ph1); Moin J. Khoury, M), I'hDy
Linda A, Moyer, RM: Coleen A, Boyvle, Phid: W,
1tittuan Jutseof, MDD, I'hI); and Rebert J, Delancy,

The VES Reproduetivi: and Chikl Iealth Team
inelughes the following: Coleem A. Boyle, T°hT); Eu
prenin 1, Calle, PO Fligdbeth A, Coeluan; Roberl
I Delancy; Patricia llolmgrecn, ME; Martha 1.
Hunter; M. Riduan Jocsoel, MT), Thl}, Muin J.
Khonry, MDD, 1’0y Terryl J. Meranda, M, Lindu
A. Moyer, RN; Merk J. Seally, MPA; and Roboerl
M. Worth, MD, PPhl)

Olhor VIS slafl memhers inelide Lhe following:
Chardos L. Adamz, MI'LL; Joroph L. Anncst, I'hl),
Droe (L Barrett, MA; Andrew 1., Boaghmam,
M1 Kdward A. Braon, MT); Kuren 5. Colberg;
Dierve Decoufle, Sel); Frank Deblofino, MD,
MI'L; Owend, Dovine, MB; Roberd . Diefenbach;
Barbara Doupgherly; Sandra 3, Fmrich; W, Dana
Flanders, MT), D8¢; Anthony 8. Fowler; Robert K.
Crorman; John M, Karon, 'h1); Marcie-jo Eresnow,
M, Meather I MeAdno; Bronda 13, Milchell; Rob-
in 1. Morrig, 1'nD); Thomas It (YBrien, MDD, MPIT;
Joseph B. Smith; Naney 1. Steoup, ThT); and Seoll
. Wetlerhall, K1)

Current and former Centors fur Diacase Control
glall members who alyo made important contribu-
Lions include Lho following: John J. Drescher; .
David Frickson, DS, PhD; Molinda T.. Flock,
MSETILJohn d. Gallagher; Jevey (G, Gentry, MSI'LL
Marllyn L. Kirk; Michacl 15, KafMsson, MI); Poter
M. lLayde, MD, Mie; Muawrice I LoVeis, 1'hl);
Peter MeCumiskey; Daniol L. MeGoa, 1'1); Daniet
A. Dollpeh, MI); Melvin W. Ralston; Philip L
thodes, MS; Rlchard K. Rudy, MD; Taul 1), Bimp
son, M4; and Donnig M. Smith, MD.

Muny othor individuals snd orpanizalions havoe
providicd valnable support Lo Lthe study. Thoee
lnetude Lhe following: Lhe Agend Orange Worlang,
Groap aml iy Beienee Danel; the Congressional
Office of Teehnology Asscxamont; the Army e-
rorva Porsonnel Conter; 1T8 Army and Joint Sor-
vices Envirenmenlal Sapport Group, Dopartment
of Defenne; Kguito Lne; the General Serviees Ad-
niiniglration; the Internal Roevonue Sceviee; Love
lace Madical Frundation; the Nationsd Personnel
Revorir Conlor, National Archives and Rpcords
Administertion; Lhe Nulional enter for Lealth
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Statisticsw; Lhe [nstitute of Medicine, Nulional
Acaleny of Hei Rewiereh Triangle Inalitale,
tho Social Socarity Adminislration; Ltbe Volerans
Administration; and olher staff membora of the
Contors for  Divoase  Control and  outside
consultanis,

Leaders of Veterans Service Organizations pro-
vided imporLant inpul and supporl 1o the sledy, and
participation hy Vietnar-cra velerans mede Lhe
stuily possible,
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