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February 13, 1987, Volume 257
Copyright 1987, American Medical Assoclation

Postservice Mortality Among
Vietnam Veterans

The Centers for Disease Control Vietnam Experience Study

The postservice mortality (through December 1983) of a cohoert of 8324 US Army
veterans who served in Vletnam was compared with that of 8989 Vietham-era
Army veterans who served in Korea, Germany, or the United States, Over the
entire follow-up period, total mortality in Vietnam veterans was 17% higher than
for other veterans. The excess mortality occurred mainly In the first five years
after discharge from active duty (rate ratio, 1.45; 95% confidence interval, 1.08 to
1.96) and involved motor vehicle accidents, suicide, homicide, and accidental
poisonings. Thereafter, mortality among Vietnam veterans was similar to that of
other Vietham-era veterans, except for drug-related deaths, which continued to
be elevated. An unexpected finding was a deficit in deaths from diseases of the
circulatory system among Vietnam veterans. The excess in postservice mortallty
due to external causes among Vietnarm veterans is similar to that found among
men returning from combat areas after World War 1l and the Korean War.

MANY Vietnam veterans have been
concerned that their health, and that of
their children, has been affected by
their service in Southeast Agia and pos-
sible exposure to the herbicide Agent
Orange. To address these concerns, the
US Congress divected that appropriate
epidemiologic studies be condueted.'*
The Centers for Discase Control
(CDC}) has proposed three complemen-
tary efforts to assess the health of Viet-
nam veterans: the Agent Orange Study,
the Selected Cancers Study, and the
Vietnam Experience Study (VES).* The
VES is a historical cohort study de-
signed to identify the possible adverse
health effects of having served in the
military in Vietnam. It has three com-
ponents: (1) an assessment of postser-
vice mortality, (2¥ a detailed health in-
terview, and (8) a comprehensive
medical, psychological, and laboratory
evaluation, Although Agent Orange is
among the many factors that could have

From the Genter for Cnvironmental Health, Centors
for Discase Controt, Allanta.

Reprint requests to Centers for Disease Control, 1804
C'Iii[';on Rd (C-25), Atlanta, GA 30333 (Coleen A. Boyle,
Ph).
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adversely affected those who served in
Vietnatn, it is not the main focus of this
study. This report is an abbreviated
version of the results of the postserviee
mortality component, published in de-
tail elsewherc.!

SUBJECTS AND METHODS
Study Particlpants

Participation was restricted to men
who served in the US Army. To increase
comparability between those who
served in Vietnam and those who served
clsewhere, we sclected only veterans
who (1) entered military service for the
first time betwecn January 19656 and
December 1971, (2) served only one
term of enlistment, (3) had at least 16
wecks of active serviee time, (4) earned
a military oceupational specialty (MOS)
other than “traince” or “duty soldicr,”
and (5) had a pay grade no higher than
ES on discharge from active duty. To be
eligible for the Vietnam cohort, a vet-
eran had to have served at least one tour
of duty in Vietnam, For the comparison
cohort, tours of duty were limited to the
United States, Germany, or Korea.,

The VES was designed prineipally to
assess morbidity associated with ser-

Reprinted from the JAMA® Joumal of the Amarican Medical Association

vice in Vietnam; mortality was ex-
amined for completeness, Thus, the
sample size for the VES, about 9000
Vietnam and 9000 non-Vietnam veter-
ans, was based on statistical power re-
quirements for the morbidity compo-
nents.? Nevertheless, this sample size
provides statistical power of %% for
detecting a 30% relative increase in all-
cause mortality, but more limited power
for detecting cause-specific increases,
particularly for deaths due to natural
cauges, which in this age group are
rare.*

Potential participants were randomly
selected from almost 5 million US Army
veterans whose service records were
received by the National Personnel Re-
cords Center (NPRC) between Septem-
ber 1964 and June 1977, Pergonnel of the
NPRC believe that this group includes
the vast majority of US Aymy Vietnam-
era veterans who fulfill the study erite-
rion of a single term of enlistment. The
Figure outlines the process of partici-
pant selection. To achieve the desired
sample size of 18000 veterans with the
above stndy criteria (proportion esti-
mated from a pretest), we randomly
selected 48513 service records. Of the
47158 records located and reviewed,
60.6% were excluded during the qualifi-
cation process; these included less than
200 records that did not contain critical
data needed to determine eligibility.
Characteristics of eligible men as of
enhiry into service ahd details of their
military experience were abstracted
from the records. Altogether, 9558
Vietnam and 9023 non-Vietnam veter-
ans qualified for the study. The 234
Vietnam and 34 non-Vietnam veterans
who had died during active duty were
excluded.

Vital Status Ascertalnment

Follow-up hegan the day the veteran
was discharged alive from active duty

CDC Vietnam Experience Study—Postservice Mortality



Vietnam-Era Amy Personnel Records

Filed at NPRC, Sept 1964-June 1977
{About 4.9 Million)

IEandom Sample (48 513)]

IFteoords Not Fwnd'ﬁsss)] | Qualified for Study (18 531}—] [ Not Qualified (28 577?]

e -nnnemnnef Vicinam (9558) |

[ Non-Vietnam (gozaﬂ—----

[ Died on Active Dutyt (234)]

Vietham Cohort
(9324)

LDied on Active Duty (34) ]

NorrVietnam Cohort
(8989)

Salection of study group. NPRC indicates National Personnel Records Center: asterisk, excluded from
study; and dagger, 83% (N =134) of active-duty deaths among Vietnam veterans weve due to war-related

activities.

and ended on the date of his death or
Dee 81, 1983, whichever came first. To
identify those who had died after dis-
charge, we checked files of the US
Army, Veterans Administration (Bene-
ficiary Identification and Record Loca-
tor Subsystem), Social Security Admin-
istration, Internal Rovenue Serviee,
and National Center for Health Statis-
tics (National Death Index).

For the interview component of the
VES, an attempt was made to locate
and contact all veterans not identified as
deceased by the above sources.
Through this method, vital status was
confirmed for 93.6% of Vietnam veter-
ans and 91.9% of those who served else-
where, Entry and military service char-
acteristics of Vietnam veterans whose
vital status was uncertain were similar
to those of non-Vietnam veterans with
uncertain vital status, All men with
uncertain vital status were assumed to
be alive at the end of 1983, For all but
nine of the 446 men reported to have
died after discharge, copies of official
death certificates were obtained. The
other ninc deaths were confirmed
through other sources. Underlying
causes of death were coded according to
both the eighth and ninth revisions®® of
the International Classification of Dis-
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eases (ICD) by an experienced
nosologist at the National Center for
Health Statistics who had no knowledge
of whether the decedent had served in
Vietnam.

Medical Review Panel

To address limitations of death certifl-
cate-based diagnoses, a review panel of
two physicians determined the underly-
ing cause of death, uging pertinent med-
ical and legal documents deseribing the
nature and circumstances of each of 426
deaths for which additional information
could be obtained. Sources included
hospitals, law cnforcement agencies,
coroners or nedieal examiners, and pri-
vate physicians. All causes of death and
other significant conditions were coded
by the medical review panel according
to the Ninth Revision of the ICD. Tb
estimate the influence of substance
abuse oh mortality in this study, speeial
eategories of alcchol- and drug-related
deaths were developed, and deaths
were so classified by the review panel
when appropriate.

Analyses

Crude death rates were based on
person-years at risk since discharge
from active duty. An unadjusted rate

ratio (RR) was formed by dividing the
crude mortality rate among Vietnam
veterans by that for non-Victnam veter-
ans, The 95% confidence intervals (Cls)
for the RIRs were computed using proce-
dures described by Laird and Oliver”
The Cox proporticnal hazards regres-
sion model® was used to consider possi-
ble effeet modification and confounding
by selected covariates. Adjusted RRs
were obtained from Cox models strat-
ified on primary MOS and enlistment
status (voluntecr or draftee), and ad-
justed for other selected covariates.
Two MOS categories were used in the
model and ean be deseribed roughly as
“tactical” (infantry, armor, artillery, and
combat engineers) and “other” (all other
speeialties). Additional covariates con-
sidered in the Cox medels, chosen on
the basis of their agsociations with mor-
tality in the univariate analyses,* in-
cluded race, age at discharge, Army
General Technical Test score (a genoral
aptitude test taken at entry into the
service), pay grade at discharge, and
year of discharge.

Comparisons were also made be-
tween the mortality experience of each
veteran cohort and that of the US male
population utilizing Monson's software
package.® Results are expressed as a
standardized mortality ratio (SMR) ad-
justed for age, race, and calendar year

RESULTS

There were some differences in both
preinduction and military service char-
acteristics between the Vietham and
non-Vietnam cohorts (Table 1). In gen-
eral, however, the preinduction differ-
cneces were small. Differences in some of
the military serviec characteristics,
such as a greater percentage of Vietnam
veterans with tactical MOS classifica-
tions and infantry unit assighments,
refleet warrelated military require-
ments in Vietnam,

All-Cause Mortality

Over the entire follow-up period, the
mortality among Vietham veterans was
17% higher than the rate among non-
Vietnam veterans (Table 2). Most of this
excess, however, was due to higher mor-
tality among Vietham veterans during
the first five years of follow-up (RR,
1.45; 95% CI, 1.08 {0 1.96). By the sixth
year, the two cohorts had similar mor-
tality rates that remained so through
the end of follow-up (RR, L01; 95% CI,
0.79 to 1.28). Because of the variation in
relative mortality with time, time-gpe- -

- eific results will be presented when ap-

propriate.

To determine whether the association
between Vietnam serviec and mortality
wag uniform or varied across different

CODC Vietnam Experience Sludy—~Postservice Mortality 791



Table 1.—Differences in Selecied Characteristics
Belwean Viemam and Non-Vietnam Vetarans at
Entry Into Senvice and During Military Service

- "5

Viotnam  Non-Vietnam
Characterstic (N=9324)  (N=8%89)
At enlry inko sarvice

Race,” % white 96,8 865

Age at entry

{mean) 20,3 205
Enlistment status,”

% draftee 63.7 65.6

‘Year of entry nto
Service,

% before 1969 72,1 60.6

Ay General
Technical Tast
s0ore (mean,
scaled to 100)

Duwing military service
Primary military
occupational
spocially, t
% tactical
operafions 34.3 274
Type of unit,
% Infantry 26.6 14.6

Type of discharge,
% honorable

Pay grade at
discharge,
% E4 or E5 88.5 79.8
Year of discharge,
% before 1970 48 4.8
|
*Race and enlistment status wereo the only two char-
acteristics that were not significantly different (P> .05)
between e Vietnam and the non-Vietnam groups.,
1The job specialty for which the man was frained in
the Ammy.

97.2 91.0

Table 3. —Number of Deaths Among Yietham and
Non-Vietham Veterans and Unadjusted Rate Ratios
(RRs), by Selected Characteristics and Years Since
Discharge From Active Duty, 1865 Through 1983

"~ ]
Years Sinca Discharge
From Active Duty

=5 6+ All Years
e, e, e,

Characteristic® No. RR No. BR No. RR
Race

White 146 1.50 193 0.9% 339 1.18
Monwhite 37 130 70 107 W07 114
Enlistmant status

Voluntesr 79 1,08 111 0.91 190 0.98
Draftee 104 1.80 152 1.06 256 1.31
GT teost scoret

<100 97 142 141 080 238 1.08

100+ 83 1.43 119 107 202 1.20
Duty MOSt

Tactical 63 1.19 89 1.4 152 1,10
Other 120 1.58 174 097 294 1,18
Age at discharge

<21 47 183 42 067 89 1.14
21+ 136 1,41 221 1.10 357 1.2
Fay grado

al discharge

E4-ES 125 1.50 183 1,10 308 1.24
E1-E3 58 195 80 116 1386 .44

Year of discharge

<1970 79 205 122 0.96 201 1.27

1970+ 104 118 147 1.06 245 1.10

]
*There was no evklence of stalistically significant
e(agect moditication for any of these characteristics
> 05),
tAmy Genetal Technical Test (GT) scores were
missing for six veterans,
1Detemnined from principal military cccupational spe-
cialty {MOS) hekl white on four of duty,

Table 2.—MNumber of Deaths, Person-Years, and Death Rates Among Vietnam and Non-Vielnam Veterans
and Unadjusted RRs by Years Since Discharge From Active Duty, 1965-1983*
.

Visthan Non-Vietnam
Years Since No. of Person- No. of Parson-

Discharge Deaths Years Roted Deaths Yoms Ratet RR 5% ¢l
=5 119 46350 24 73 44747 1.6 1.45 1.08-1.9¢
6+ 136 81547 1.7 127 76 582 1.7 1.1 0.79-1.28
All yoars 246 127897 1.9 200 121329 1.7 117 057141

*RR indicates rate ratio; Cl, conlidence interval.
1Crude death rate por 1000 parson-years,

subgroups of veterans, separate analy-
ses were done within these groups (Ta-
ble 3). Although the results indieated a
eonsistent pattern of clevated mortality
associated with Vietham serviee limited
to the first five years after discharge,
there was some variation in the RR
among various subgroups of veter-
ans, Tests for effect modification, how-
ever, were not statistically significant
(P>.05).

Possible confounding by sclected
covariates (age at discharge, race,
Army General Technieal Test score, pay
grade at discharge, and year of dis-
charge) was assessed by including them
in stratified Cox models. In the first five
years after discharge, adjustment for
these characteristics increased the RR
to1.58 (96% CI, 1.16 t0 2.14). In the later
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follow-up period, adjustment changed
the RR to 1.04 (95% CI, 0.81 to 1.33).
Results from the Cox model also indi-
cated that Vietnam service had a
greater effect on mortality among those
who were discharged before age 21
years than those discharged at age 21
years or older (P=.02) and among vet-
erans discharged before 1970 compared
with those discharged during 1970 or
later (P =.05).

Cause-Specific Mortality

Death Certificates.—Only four ma-
jor causc-of-death categories contained
sufficient numbers of deaths for formal
analysis (Table 4). Rates for Vietnam
veterans appeared to differ from rates
for non-Vietham veterans in two of
these categories: discases of the circu-

latory system (b1% decrease in the
death rate) and external causes of death
(25% increase in the death rate). The
deficit in circulatory disease deaths was
evident regardless of time since dis-
charge and type of circulatory disease.
There were no differences in mortality
from mental disorders or neoplasms,
Deaths from specific types of heoplasma
were too few for meaningful compari-
s0ns.

The excess in external causes of death
is examined further in Table 5. Vieinam
veterans had significantly higher mor-
tality from motor vechicle accidents
(MVAs) (RR, 1.48; P=.03) than non-
Vietnam veterans. The exeess was most
pronounced in the first five years after
discharge from active duty (RR, 1.93;
P=.01), After that period, MVA rates
were similar in the two cohorts (RRR,
1.16). The RRs for suicide and homicide
were somewhat increased in the early
postdischarge period but not in the later
years of follow-up. Accidental poison-
ing deaths (mostly by drugs) were sub-
stantially more common among Viet-
nam veterans than other veterans over
the entire follow-up period (RRR, 2.47;
P=.08). No postservice deaths were
attributed to war injuries (ICD-9,
E990-E999).

Adjustment for selected covariates
did not materially alter the pattern of
cause-gpecific mortality, except for sui-
cide in the earlier follow-up period,
where the adjusted RR was 2.69 (95%
Cl, 1.09 to 6.17).

Medical Review Panel.—The medi-
cal review analysis was based on 233
(95%) of Vietnam veteran deaths and 193
(97%) of deaths among non-Vietnam
veterans. On average, slightly fewer
supplemental medical and legal records
were recovered for each Vietham vet-
eran death (mean, 3.3 records) than for
each non-Vietnam veteran death (mean,
8.7 records), Overall agreemcnt he-
tween the medical review panel diag-
noses and death certificate diagnoses,
however, was good (82%; k=0.79) and
did not differ significantly between the
two veteran cohorts.

The medical review analyses indi-
cated differences in only two ICD-9
eategories that were not evident from
the death certificate analysis, The RR
for mental disorders from the medical
review panel analysis was 2.85 (95% CI,
(.92 to 8.82) compared with 0,95 from
the death certificate analysis. Most
mental disorder deaths were related to
aleohol or drugs and are examined in
more detail in Table 6. The RR for
necplasms based on medical review
pancl diaghoses was 1.21 (95% CI, 0.55
to 2.66) compared with 0.82 based on
death certificates. This difference was

CDC Vietnam Experience Stucdy—Posiservice Morlality



Table 4.—Number of Deaths by Cause (From Death Certificate), Death Rates Among Vietnam and Non-
Vietnam Veterans, and Unadjusted RRs, 1965 Through 1983*

Vistnam Non-Vietnam
Underyling Cause of ) *
Dedth 300—0)1' Na. Rate} No. Rated RRA% 95% Cl

Infectious and parasitic

digeases (001-139) 1 0.8 1 0.8 s L
Neoplesms {140-239) L 9.4 14 11.5 0.82 0.38-1.76
Mental disorders (200-319) 7 5.5 7 5.8 096 0.33-2.70
Disgases of nervous

system (320-389) 2 1,6 1 0.8
Digeases of circulatory

systom (390-459) 12 94 23 19.0 0.49 0.25-0.95
Diseases of respi

systom {460-519) 5 3.9 4 3.3
Dissases of digestive

system {520-579) 5 3.9 3 25
Disoases of genitourinary

system (580-611) 4 3.1 0
Congonital anomalies

(740-759) 1 0.8 1 0.8
Symptoms, signs, and

il-definad congitfons

{780-709) 2 1.6 i 0.8 il .
External causes (ES00-E859) 188 147.0 143 117.9 1.26 1.00-1.55
No death certificate ) 7 2

*RR indicates rake ralio; Cl, confldence intarval,
HOD-9 indicates iemational Classification

of ¥seases, ninth revision. No deaths were categorized to diseases of

blaod and blood-forming organs; endoecrine, metabolic or nudritional diseases; diseases of the skin; or digeases of the
musculoskeletal system. Tharsiore, these categories are not shawn.

$Crude death rate pet 100 000 person-years.

§1f the kotal number of deaths for a cause-of-death calegory in both groups combined was less than ten, RRs are not

shown.

Table 8,—Number of Deaths From Specific External Causes (From Death Certificate) Among Vietnam and
Nor-Vietnam Veterans and Unadjusted ARs, by Years Since Discharge From Active Duty, 1965 Through

1983*
Years Since Discharge From Active Dutyt
=5 6+ All Yoars
Extornal Cause of — " ‘ " .
Death (ICD-9) No. RR 5% Cl No. RR 9% CI No. RR 95% Cl

Motor vehicle accident

{ESN10-E825, ES29.0) 66 193 1.183.22 87 116 072187 133 148  1.04209
Accidental poisoning

{E850-E869, E29.2) 11 169 049577 7 ca e 18 247 0.88-6.02
Other accidentss 105 046-237 39 089 0458167 62 0585 058156
Suicide (E950-E959) 25 1.72  0.76-3.88 a2 064 032130 57 088 0.58-1.65
Howmicide (E960-E0G9) 18 1.52 05999 33 078 039155 51 09 057-1.71
Undetermined

Intentionality

(E980-ERB9) 4 -] e cen 10 379 0591767

*RAR indicates rake ratio; C1, confidence intervad; ICD-9,

International Clazsification of Diseases, ninth revision,

1Time-specitic RAs are not presented for categories with less than ten deaths in bolh Vietnam and non-Vistnam

RS combined,

gm.t(ilncludes 1CD-2 categories E800 to EB07, EA26 to €849, ES70 to 928, E829.1, E929.3 to E929.9, £930 to E949,

E970 to E978, and E990 to E999.

primarily the result of two deaths from
neoplasms among non-Vietnam veter-
ans being reclassified elsewhere by the
medical review panel and the opposite
occurrence among Vietnam veterans.
There was no particular type of neo-
plasm in excess in the Vietnam cohort.

Supplemental information collected
for the medical review allowed further
exploration of MVA deaths. Single- and
multiple-vehicle crash deaths as well as
daytime and nighttime events all oc-
curred more frequently among Vietnam
veterans during the early postdischarge
period. Vietnam veterans had a modest
excess of aleohol-related MVA dcaths

JAMA, Feb 13, 1987—Vol 257, No. 6

during this period (RR, 1.35; 95% CI,
0.60 to 3.04),

Alcohol-related natural causes of
dcath were too fow for formal analysis in
the early postdischarge period, but the
RR in the later period showed no differ-
ence between the two groups (Table 6),
A modest elevation in aleohol-related
traumatic deaths among Vietnam veter-
ans was limited to the first five years
after discharge. For drug-related
deaths, the RR was slightly elevated
during the early postdischarge period
and more elevated during the later fol-
low-up period. Although the number of
deaths i3 too small for formal analysis,

further refinement of the later follow-up
period suggests the upward frend in
drug-related mortality continues into
the most recent years. Further, Viet-
nan service seems to be associated with
an espeeially high rate of drug-related
mortality among those drafted into ser-
vice, those whose jobs were in tactical
or combat. operations, and those who
served during 1969.

Again, as in the death certificate re-
sults, adjustment for selected covari-
ates inereased the RR for suicide in the
early follow-up period to 2.56 (95% CI,
1.11 to 5.87). No other RR presented in
the medical review results was mate-
rially altered by adjustment.

General Population Comparlson

Both groups of veterans had a signifi-
cantly lower overall mortality rate for
“natural causcs” than the genecral US
male population (Table 7). During the
first five years after discharge, Vietnam
veterans had a higher death rate from
external causes, whereas non-Vietham
veterans have a lower rate relative to
the general population. In the later time
period both groups of veterans showed a
gimilar deficit in external cause mor-
tality. Although these data are not pre-
sented in Table 7, over the entire follow-
up period, Vietnam veterans had a
striking deficit of circulatory disease
deaths (SMR, 0.48; 95% CI, 0.25 to
0.85), whereas non-Vietham veterans
had only a slight deficit (SMR, 0.87; 956%
CI, 0.54 to 1.34),

COMMENT

The intent of this study was to assess
the effect of military serviee in Vietham
on subsequent mortality. The “Vietnam
expericnee” includes a wide variety of
possible health-influencing factors such
as psychological stressca associated
with war, infectious diseases prevalent
in Vietham, and exposure to the her-
bicide Agent Orange.

The modest excess of deaths among
Vietnam veterans was concentrated in
the first five years after discharge,
where all-cause mortality was 456%
higher than in the non-Vietnam group.
External causes accounted for most of
this inerease, with the largest clevation
in relative mortality due to MVAs.

A more detailed examination of MVA
deaths did not indieate any particular
factor that could explain the overall
excess in Vietnam veterans. The in-
creased risk did not appear to be related
to elevated blood aleohol levels at the
time of death, and the excess was appar-
ent across various types of MVAs,
Drug-use information on MVA victims
was limited; the medical review pancl

CDC Vietnam Experience Study-—Postservice Morality 783



Table 6.—Number of Deaths From Alcohol and Drug-Related Causes (From Madical Review} Ameng
Vietnam and Non-Vietnam Veterans and Unadjusted RRs, by Years Since Discharge From Active Duty, 1965
Through 1983*

Years Since Discharge From Active Duty

=5 6+ ANl Yoars

Cause of Death No. AR 95% ClI No. RR 95% C1 No. RR 95% CI
Alcohol-related

natural causest 5 .. e 26 0487  0.40-1.90 3 108 053222
Alcohol-related

fraumatic causess 42 128 0.70-2.37 B1 1.04 063171 103 113 0.77-1.67
Drug-related

causes§ 18 121 048-3.06 22 201 0.62-4.94 40 158 0.833.00

*AR irxlicares rate ratio; Cl, confidence interval.
tincludes the followirg diagnoses determined to be the underlying or contribuling cause of death: akoholic
(291.0 to 291.9); alcohol dependances syndrome (303); nondependent alcohol abuse (305.0); alcoholic
polymneuropathy (357.5); alcoholic cardiomyopathy (425.5); akeoholic gastritis (536.3); alcoholic liver disease (571.0 to
571.3); andmeessmbloodlewlolalwhol(?QOB

tincludes deaths in which the underlying cause is accidental poisoning by alcohol {EB60.0 to ES60.9) or any
traumatic death (ES00 to E289) in which elther nondependent abuse of aloohol (306.0) or excessive blood level of
alcohol (790.3) is a contributing cause of death.

§Deaths forwhich ane of the following drug-specific diagnoses is the undenying or contributing cause of death; drug
psychoses (292.0 to 292.9); drug dependence {304.0 1o 304.9); nondependent abuse of drugs (305.2 to 305.9);
accldental polsoning by deu 850.0 to EAB02, EBSOS, EBS0.8, E051-E854, EBS5.1 1p EB55.2, EBG6.6, and
Egs g{ suicide by drugs (E950.0 to £950.5); and poisoning by drugs, intentionality undetermined (E560.0 o

Table 7.—Observed and Expected Numbers of Deaths by Cause Among Vietnam and Non-Vietnam
Veterans and SMRAs, by Yoars Since Discharge From Active Duty, 1965 Through 1983*
e "

Years Since Cause of Doath}
Discharge {CDA-8} Vietnam Noh-Vietham
=5 Adl natural causas Obsorved 13 16
(000-796) Expectedt 74.2 254
SMA 0.54 0.68
95% C 0.29-0.92 029-1.11
Extemnal causes Observed %2 55
(E800-E986} Expected 725 0.4
SMA 127 0.78
5% Ol 1.0241.66 0.60-1.03
6+ AN natural causes Observed 38 39
(000-796) Expecied %8 63.4
SMR 0.58 0.62
95% Cl 0.41-0.79 044-0.84
Extemal causes Observed 96 88
(ER00-E989) Expecied 102.7 96.6
SMA 093 0.9
95% Cl 0.76-1.14 0.73-1.12
All years AN nalural canses Observed 51 55
(000-796) Expecied 90.0 56.8
SMR 057 0.68
5% Gl 0.42-0.75 0.48-0.82
External causes Observed 188 143
(E00-E66) Expected 176.2 166.0
SMR 1.07 0.86
5% Ol 0.93-1.24 0.78-1.01

|
“SMA indicates standardized mortality ratio; CI, oonﬂdenoe interval; and ICDA-8, international Classification of
useasesAdaptedforUsemmeUn#edStatesei ngvision.
tExcludes nine deaths {sevon Vielnam, two non- ainam] for which death cerlificates were not recovered.,
tExpacted number is based on the mortality rates among US men, standardized for age, calendar yeat, and race.

both all-cause and external-cause mor-
tality among Vietham veterans had
fatlen to levels found in the non-Vietnam
group, cxcept for deaths due to drug
abuse, where the rate was actually
higher in the more recent follow-up pe-
riod.

These findings are unlikely to be the
result of a serious flaw in study design or
execution, The study groups were se-
lected in a manner that minimized dif-

identified only one drug-related MVA
death.

Buicide and homicide also occurred
somewhat more frequently among Viet-
nam veterans during the early post-
discharge period. Accidental poisoning
deaths (mainly by drugs) were elevated
throughout the entire follow-up period,
aithough the number of such deaths was
small.

By the sixth year after discharge,
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ferences in their preserviee characteris-
ties; vital status was verified for 93% of
all participants; death ecrtificates were
recovered for 98% of deaths; and supple-
mental medical and legal documents,
which allowed an independent assess-
ment of cause of death by standardized
criteria, were obtained for 9%6% of
deaths. Moreover, the pattern of excess
deaths was remarkably consistent
across various subgroups of Vietham
veterans and appears not to be an ar-
tifact of confounding. It should he
noted, however, that sample size con-
strainte limited our ability to detect
excesses in mortality in subgroups of
veterans and for the less frequent
causes of death in this relatively young
group.

Our findings can be viewed against
the results of five previous mortality
studies of Vietham veterans. Four™*
are proportional mortality studies,
which may not be direetly comparable
with this study because of incomplete-
ness of data and inherent limitations of
this analytic method.” The fifth, a co-
hort study of Australian Vietnam veter-
ang, is very similar in design to our
study and thus is a more appropriate
comparison.” The US Air Foree “Ranch
Hand” study is hot discussed here, since
its principal concern is the adverse
health effects of herbicide exposure in a
unique group of veterans.

The 30% excess of external-canse
mortality among Australian Vietnam
veterans relative to hon-Vietnam veter-
ang is similar to what is seen here.”
Although the Australian investigators
did not cxamine external cause mor-
tality by time gince discharge, there
wag a suggestion of a decline in relative
mortality with inercasing time since
discharge in their all-cause mortality
results. Deaths from suicide, homicide,
and accidental poisoning also oecurred
more frequently among their Vietham
veterans, Mortality from MVA was not
elevated overall, but an excess in the
youngest age group was sugpested.

Findings for external-eause mortality
from the four proportional mortality
studies are not consistent with our rc-
sults. A nonsignificant increase in
deaths from MVA among Victnam vet-
erans relative to other veterans was
present in only one of the studies.” The
relative frequencies of suicide and homi-
cide were not unusual, although there
was one instance of a nonsignificant
increage in both of these eauses," Acci-
dental poisonings were analyzed in only
one of the studies, and the result was a
small, nongignificant elevation among
Vietnam veterans.”

Australian Vietnam veterans had an
excess of deaths from aleohol-related

CDC Vietnam Experience Study-—Postservice Mortality



natural causes, but no increases in
deaths from aleohol-related external
cauges or drug-related mortality. These
discordant findings may reflect differ-
ences in in-service use of drugs and
alcohol by American and Australian
troops. In contrast to the reportedly
heavy use of illicit drugs by American
troops in Vietnam,™"* drug use among
Australian soldiers was reported to be
uncommon and aleohol use, heavy.” Our
finding of inereased mortality from
drug-related causes in the later follow-
up period was not consistent with sur-
veys indicating little or no influence of
Vietnam service or combat eXposure on
postdischarge drug use,™”

The lower mortality from cardiovas-
cular diseases (CVDs) among Vietnam
veterans is surprising. The lower rate
might be explained as a by-product of
some kind of selection process taking
place in the final assignments to Viet-
nam, which might corrclate with car-
diovascular fitness established during
basic or advanced training. Indeed, the
SMR results suggest that the CVD
deficit may be the result of an unusually
high rate in the comparison group; CVD
mortality in the non-Vietnam cchort
was only slightly below that of the gen-
eral population, whereas we expected it
to be much lower.® A completely op-
posite result was found in the Aus-
tralian study, where CVD mortality
wag 90% higher among Vietnam veter-
ans than non-Vietnam veterans.” Vari-
ous indexes. of CVD morbidity mea-
sured in the other components of the
VES may help in further elucidating the
mortality findings.

In the Australian study most of the
excess in all-cause mortality among
Vietnam veterans was confined to mem-
bers of the Engineer Corps.® This pat-
tern was not found in the present study,
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ABSTRACT

The postservice mortality (through Decembar 1983) of a cohort of 9324 US Army
veterans who served in Vietnam was compared with that of 8989 Vietnam-era Army
veterans who served in Korea, Germany, or the United States. Owver the entire
follow-up period, total mortality in Vietnam veterans was 17% higher than for
other veterans, The excess mortality occurred mainly in the first five years
after discharge from active duty (ralte ratio,. 1.4%; 95% confidence interval,
1.08 to 1.96) and involved motor vehicle accidents, suicide, homicide, and
accidental poisonings. Thereafler, mortality smong Vietnam veterans was
similar to that of other Vietnam-era wvaeterans, except for drug-related deaths,
which continued to be elevated. An unexpected finding was a deficit in deaths
from diseases of the circulatory system among Vietnam veterans. The excess in
postservice mortality dug to external causes among Vietnam veterans is similar
to that found among men returning from combat areas after World War II and the
Korean War,



INTRODUCTION

Many Vietnam veterans have been concerned that their health, and that of their
children, has been affected by their service in Southeast Asia and possible
axposure to the herbicide figent Orange. To address these concerns, the US
Congress directed that appropriate epidemiologic studies be conducted.l.2

The Centers for Disease Control (CDC) bhas proposed three complementary efforts
to assess the health of Vietnam veterans: the Agent Orange Study, the Selected
Cancers Study, and the Vietnam Experience Study (VES).3 The VES is a
historical cohort study designed to identify the possible adverse health
effects of having served in the military in Vietnam, It has three components:
1) an assessment of postservice mortality, 2) a detailed health interview, and
3) a comprehensive medical, psychological, and laboratory avaluation.

Although Agent Orange is among the many factors that could have adversoly
affected those who served in Vietnam, it is not the main focus of this study.
This report is an abbreviated version of the results of the postservice
mortality component, published in detail elsewhers.d



SUBJECTS AND METHODS

Study Participants

Participation was restricted to men who served in the US Army. To increase
comparability between those who served in Vietnam and those who served
elsewhare, we selected only veterans who 1) entered military service for the
first time between January 196% and December 1971, 2} served only one term of
enlistment, 3) had at least 16 weeks of active service time, 4) earned a
military occupational specialty (MOS) other than "trainee" or "duty soldier,"
and 5) had a pay grade no higher than ES on discharge from active duty. To be
eligible for the Vietmam cohort, a veteran had to have served at least one
tour of duty in Vietnam. For the comparison cohort, tours of duty were
limited to the United States, Germany, or Korea.

The VES was designed principally to assess morbidity associated with service
in Vietnam; mortality was examined for completeness. Thus, the sample size
for the VES, about 9000 Vietnam and 9000 non-Vietnam veterans, was based on
statistical power reguirements for the morbidity components.3 WNewvertheless,
this sample size provides statistical power of 90% for detecting a 30%
relative incirease in all-cause mortality, but more limited power for detecting
cause—spaecific increases, particularly for deaths due to matural causes, which
in this age group are rare.

Potential participants were randomly selected from almost 5 million US Army
veterans whose service records were received by the National Personnel Recorrds
Center (NPRC) between September 1964 and Jume 1977. Personnal of the NPRC
beliave that this group includes the vast majority of US Army Vietnam-era
veterans who fulfill the study criterion of a single term of enlistment,

The figure outlines the process of participant selaction. To achieve the
desired sample size of 18000 veterans with the above study criteria
{proportion estimated From a pretest), we randomly selected 48513 service
records. OFf the 47158 records located and reviewed, 60.6% ware excluded
during the qualification process; these included less than 200 records that
did not contain critical data needed to determine eligibility.
Characteristics of eligible men as of entry into service and details of their
military experience were abstracted from the records. Altogether, 9558
Vietnam and 9023 non-Vietnam veterans qualified for the study. The 234
Vietnam and 34 non-Vietnam veterans who had died during active duty were
excluded,

Vital Status Ascertainment

Follow-up began the day the veteran was discharged alive from active duty and
andad on the date of his death or Dec 31, 1983, whichever came first. To
identify those who had died after discharge, we checked files of the US army,
Veterans Administration (Benaficiary Identification and Record Locator
Subsystem}, Social Security Administration, Imternal Rewenue Service, and
Mational Center for iealkth Statistics (Mational Death Index).

For the interview component of the VES, an attempl was made to locate and
contact all veterans not identified as dueceased by the abowe sources. Through
this method, vital status was confirmed for 93.6% of Vietnam veterans and
91.9% of thuse who served elsewhere. Entry and military service



characteristics of Vietnam veterans whose vital status was uncertaln were
similar to those of non-Vietnam veterans with uncertain vital status. All men
with uncertain vital status were assumed to be alive at the end of 1983. For
all but nine of the 446 men reported to have died after discharge, copies of
official death certificates were obtainad. The othar nine deaths were
confirmed through other sources. Underlying causes of death were coded
according to both the Eighth and Ninth Revisions®.6 of the International
Classification of Diseases (ICD) by an exparienced nosologist at the National
Center for Health Statistics who had no knowledge of whether the decedent had
served in Vietnam,

Medical Review Panel

To address limitations of death certificate—based diagnoses, a review panel of
two physicians determined the underlying cause of death, using pertinent
medical and legal documents describing the nature and circumstances of each of
426 deaths for which additional information could be oblained. Sources
included hospitals, law enforcement agencies, coroners or medical examiners,
and private physicians. All causes of death and other significant conditions
were coded by the medical review panel according to the Ninth Revision of the
ICD. To estimate the influence of substance abuse on mortality in this study,
spacial categories of alcohol- and drug-related deaths were developed, and
deaths were so classified by the review panel when appropriate.

Crude death rates were based on person-years at risk since discharge from
active duty. An unadjusted rate ratio (RR) was formed by dividing the crude
mortality rate among Vigtnam veterans by that for non-Vietnam veterans., The
95% confidence intervals (CIs) for each RRs were computed using the procedures
described by Laird and Oliver.? The Cox proportional hazards regression
model® was used to consider possible effect modification and confounding by
selected covariates. Adjusted RRs were obtained from Cox models stratified on
primary MOS and enlistment status (wolunteer or draftee), and adjusted for
other selected covariates. Two MOS categories were used in the model and can
ba described roughly as "tactical” (infantry, armor, artillery, and combat
enginears) and "“other" (all other specialties). Additional covariates
considered in the Cox models, chosen on the basis of their associations with
mortality in the univariate analyses,? included race, age at discharge, army
Genaral Technical Test score (a general aptitude test taken at entry into the
service), pay grade at discharge, and year of discharge.

Comparisons were also made between the mortality experience of each veteran
cohort and that of the US male population utilizing Meonson's software
packaga.’ Results are expressed as a standardized mortality ratio (SMR)
adjusted Tor age, race, and calendar vear.



RESULTS

There were some differences in both preinduction and military service
characteristics between the Vietnam and non-Vietnam cohorts (Table 1Y. In
general, however, the preinduction differences were small. Differences in
some of the military service characteristics, such as a greater percentage of
Vietnam veterans with tactical MOS classifications and infantry unit
assignments, reflect war-related military requirements in Vietnam,

All-Cause Mortality

Over the entire follow-up period, the mortality among Vietnam veterans was 17%
higher than the rate among non-Vietnam veterans (Table 2). Most of this
excess, however, was due o higher mortality among Vietnam veterans during the
first five years of follow-up (RR, 1.45; 95% CI, 1.08 to 1.96). By the sixth
year, the two cohorts had similar mortality rates that remained so through the
end of follow-up (RR, 1.01; 95% CX, 0.79 to 1.28). Because of the variation
in relative mortality with time, time-specific results will be presented when
appropriate.

To determine whether the associabion between Vietnam service and mortality was
uniform or varied across different subgroups of veterans, separate analyses
were done within these groups (Tabkle 3). aAlthough the results indicated a
consistent pattern of elevated mortality associated with Vietnam service
Limited to the first five vears after discharge, there was someg variation in
the RR among various subgroups of veterans. Tests for effect modification,
however, were nobt statistically significant (P>.05).

Possible confounding by selected covariates (age at discharge, race, Army
General Technical Test score, pay grade at discharge, and year of discharge)
was assessed by including them in stratified Cox models., In the first five
years after discharge, adjustment For these characteristics increased the RR
to 1.58 (95% CI, 1.16 te 2.14). In the later Follow-up period, adjustment
changed the RR to 1.04 (95% CI, 0.81 to 1.33). Results from the Cox model
also indicated that Vietnam service had a greater effect on mortality among
those who were discharged before age 21 years than Lo those discharged at age
21 years or older (P=.02) and among veterans discharged before 1970 compared
with those discharged during 1970 or later (P=.058).

Cause~Spacific Mortality

Death Certificates. - Only four major cause-of-death categories contained
sufficient numbers of deaths For Formal analysis (Table 4). Rates for Vietnam
veterans appeared to differ from rates for non-Vietnam veterans in two of
these categories: diseases of the circulatory system (51% decrease in the
death rate) and external causes of death (25% increase in the death rate). The
deficit in circulatory disease deaths was evident regardless of time since
discharge and type of circulatory disease, There were no differences in
mortality from mental disorders or neoplasms. Deaths From spacific types of
neoplasms were too few for meaningful comparisons.

The excess in external causes of death is examined Further in Table 5.
Vietnam veterans had significantly higher mortality from motor wehicle
accidents (Mvas) (RR, 1.48; P=.03) than non-Viebtnam veterans. Tha excass was
most pronounced in the first five years after discharge from active duty
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{(RR, 1.93; P=.01). nafter that period, MVA rates ware similar in the two
cohorts (RR, 1.16). The RRs for suicide and homicide were somewhat increased
in the early postdischarge period but not in the later years of follow-up.
Accidental poisoning deaths {(mostly by drugs) were substantially more common
among Vietnam veterans than other veterans over the entire follow-up period
(RR, 2.47; P=.08). No postservice deaths were attributed to war injurias
{(ICD-9, E990-E999).

Adjustment for selected covariates did not materially alter the pattern of
cause-spacific mortality, except Ffor suicide in the earlier follow-up period,
where the adjusted RR was 2.5% (9%% CI, 1.0% to 6.17).

Medical Review Panel. ~ The medical revigew analysis was based on 233 (95%) of
Vietnam veteran deaths and 193 (97%) of deaths amonyg norn-Vietnsm veberans. On
avarage, slightly fewer supplemental medical and legal records were recovered
for each Vietnam veteran death (mean, 3.3 records) than for each non-Vietnam
veteran death (mean, 3.7 records)., Overall agreement beltween the medical
review panael diagnoses and death certificate diagnoses, however, was good
(82%; kappa = 0.79) and did not differ significantly bhetween the Lwo veteran
cohorts.

The medical review analyses indicated differences in only two ICD-9 categories
that were not evident From the death certificate analysis. The RR for mental
disorders from the medical review panel analysis was 2.8% (95% CI, 0.92 to
8.82) compared with 0.95 firom the death certificate analysis. Moslt mental
disorder deaths were related to alcohol or drugs and are examinad in more
detail in Table 6. The RR for neoplasms based on medical review panel
diagnoses was 1,21 (95% CI, 0.5% to 2.68) compared with 0.82 based on death
certificates. This difference was primarily the result of two deaths from
neoplasms among nen-Vietnam veterans being reclassified elsawhere by the
medical review panel and the opposite occurrence among Vietnam veterans.
There was no particular type of neoplasm in excess in the Vietnam cohort.

Supplemental information collected for the medical review allowed Ffurther
exploration of MVA deaths. Single- and multiple-vehicle crash deaths as wall
as daytime and nighttime events all occurred more fregquently among Vietnam
veterans during the early postdischarge period. Vietnam velerans had a modest
excass of which were alcohol-related MVA deaths during this period (RR, 1.35;
95% CI, 0.60 to 3.04).

Aleohol-related natural causes of death were too few for formal analysis in
the early postdischarge period, but the RR in the later period showed no
diffarence between the two groups (Table 6). A modest elevation in
alcohol~related traumatic deaths among Vietnam veterans was limited Lo the
first five yeoars after discharge. For drug-related deaths, the RR was
slightly elavated during the early postdischarge period and more elevated
during the later follow-up peried. Although the number of deaths is too swmall
for formal analysis, further refinement of the later follow-up period suggests
the upward trend in drug-related mortality continues into the most recent
years., Further, Vietnam service seems to be associated with an especially
high rate of drug-related mortality among those draflted into service, those
whosa jobs were in tactical or combat operations, and those who served duiring
1969,



fAgain, as in the death certificale results, adjustment for selected covariates
increased the RR for suicide in the early follow-up period to 2.56 (9%% CI,
1.11 to 5.87). No other RR praesented in the medical review results was
matarially altered by adjustment,

General Population Comparison

Both groups of veterans had a significantly lower overall mortality rate for
"matural causes”" than the deneral US male population (Tahle 7). During the
first five years after discharge, Vietnam veterans had a higher death rate
from external causes, whereas non-Vietnam veterans have a lower rate relative
to the general population. In the later time period both groups of veterans
showed a similar deficit in external cause mortality. Although these data are
not presented in Table 7, over the entire follow-up period, Vietnam veterans
had a striking deficit of circulatory disease deaths (SMR, 0.48; 9%% CI, 0.25
to 0.85), whereas norn—Vietnam veterans had only a slight deficit (SMR, 0.87;
95% CIL, 0.54 to 1.34).



COMMENT
The intent of our study was to assess the effect of military service in
Vietnam on subsequent mortality, The "Vietnan experience” includes a wide
range of possible health-influencing factors such as psychological stresses
associabed with war, infectious diseases prevalent in Vietnam and exposure to
the herbicide Agent Orange.

The modest excess of deaths among Vietnam veterans was concentrated in the
first five years after discharge, where all-cause mortality was 45% higher
than in the non-Vietnam group. External causes accounted for most of this
increase, with the largest elevation in relative mortality due to MVAs.

A more detailed examination of MVA deaths did not indicate any particular
factor that could explain the averall excess in Vielnam veterans. The
increased risk did not appear to be related to elevated blood alcohol levels
at the time of death, and the excess was apparent across various types of
MVAs. Drug-use information on MVA victims was limited; the medical review
panel identified only one drug-related MVa death,

Suicide and homicide also cccurred somawhat more freguently among Vietnam
veterans during the early postdischarge period. Accidental poisoning deaths
(mainly by drugs) were elevated throughout the entire follow-up period,
although the number of such deaths was small.

By the sixth year after discharge, both all-cause and external-cause mortality
among Vietnam veterans had fallen to levels found in the non-Vietnam group,
except for deaths due to drug abuse, where the rate was actually highaer in the
more racent follow-up period.

These findings are unlikely to be the result of a serious flaw in study design
or aexecution. The study groups were selected in a manner that minimized
diffarences in their preservice characteristics; vital status was verified for
93% of all participants; death certificates wete recovered for 98% of deaths;
and supplemental madical and legal documants, which allowed an independent
asgessment of cause of death by standardized criteria, were obtained for 96%
of deaths. Morecver, the pattern of excess deaths was remarkably consistent
across various subgroups of Vietnam veterans and appears not to be an artifact
of confounding. It should bhe noted, howewver, that sample size constraints
limited our ability to detect excesses in mortality in subgroups of veterans
and for the less freguent causes of death in this relatively youny group.

Our findings can be viewed against the results of five previous mortality
studies of Vietnam veterans. FourlO—13 are proportional mortality studies,
which may not be directly comparable with this study because of incompleteness
of data and inherent limitations of this analytic method.l? The fifth, a
cohort study of Australian Vietmam weterans, is very similar in design to our
study and thus is a more appropriate comparison.l® The US Air Force "Ranch
Hand" study is not discussed here, since its principal concern is the adverse
health effects of herbicide exposure in a unique group of veterans.0

The 30% excess of exterval-cause mortality among Australian Vietnam velerans
relative to non-Vietnam veterans is similar to what is seen here.l®

Although the Australian investigators did not examine external cause mortality
by time since discharge, there was a suggestion of a decline in relative



mortality with increasing time since discharge in their all-cause mortality
results. Deaths from suicide, homicide, and accidental poisoning also occur
more fraquently among their Vietnam veterans. Mortality from MVA was not
elevated overall, but an excess in the youngest age group was suggested.

Findings for external-cause mortality from the four proportional mertality
studies are not consistent with our results. A nonsignificant increase in
deaths from MVA among Vietnam veterans relative Lo other veterans was present
in only one of the studies.l? The relative freguencies of suicide and
homicide were nobt unusual, although there was one instance of a nonsignificant
increase in both of these causes.!l Accidental poisonings were analyzed in
only one of the studies, and the result wias a small, nongignificant elevation
amoryy Vietnam veterans, Ll

Australian Vietnam vebterans had an excess of deaths from alceohol-ralated
natural causes, but no increases in deaths from alcohol~related external
causes or drug-related mortality. These discordant findings may reflect
differences in in—-sarvice use of drugs and alcohol by American and Australian
troops.  In contrast to the reportedly heavy use of illicit drugs by American
troops in Uietnam,17a18 drug use among Australian soldiers was reported to

be uncommon and alcohol use, heavy.l® Our Finding of increased mortality

from drug-related causes in the laker Follow-up pericd was not consistent with
surveys indicating little or no influence of Vietmam service on postdischarge
drug use. 8,19

The lower mortality from cardiovascular diseases (CVDs) amonyg Viebnam veterans
is surprising. The lower rakte might be explained as a by-product of some kind
of selection process taking place in the final assignments to Vietnam, which
might correlate with cardiovascular fitness established during basic or
advanced training. Indeed, the SMR results suggest that the CVD deficit may
be the result of an unusually high rate in the comparison group; CVD mortality
in the non-Vietnam cohort was only slightly below that of the general
population, whereas we expected it to be much lower.?0 a completely

opposite result was found in the Australian study, where CVD mortality was 90%
higher among Vietnam veterans than non-Vietnam veterans. !> various indexes

of CVD morbidity measured in the other componaents of the VES may help in
further elucidating the mortality findings.

In the Australian study most of the excess in all-cause mortality among
Vietnam veterans was confined to members of the Engineer Corps.l® This
pattern was not found in the present study, but the number of men assigned to
engineer units was relatively small. Furthermore, possible differences
betwean US and Australian engineering units in training and composition may
make this comparison inappropriate.

The excass in postservice external-cause mortality among Vietnam veterans seen
here could be due to some peculiarity in the assignment of men to Vielnam
whareby those who were sent tended to have characteristics that placed them at
increased risk of dying from external causes after discharge from active

duty. This explanation appears doubtful for several reasons. Most
importantly, if Vietnam veterans tended to have an inherent predisposition to
traumatic events, it might be axpected to manifest itself in increased
mortality From such causes throughout the period of observation, nobt jusl in
the first few years, as obkserved here.
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Alternatively, our findings may reflact consequences of the unique environment
and experience of serving in Vietnam and returning to an unsupportive and
sometimes hostile climate in the United States. This explanation might seanm
plavusible given the unique military and social environment of the Vietnam
conflict. Howevar, the present results are similar to previous ohservations
of postservice mortality in Army veterans. Indeed, increased mortality from
external causes has bean seen in two groups of World War II combat velterans
and ong group of Korean War combat veterans, when compared with the general
US male population, even though older men and ofFicers were included. 4l In
contrast, broader cross-—sections of World War II veterans, including combat
and noncombat groups, showed no difference or even a daeficit in postdischarge
traumatic deaths, 20,21 a5 did non~Vietmam veterans in our study. Although
the influence of factors specific to the Vietnam experience cannot be
completely ruled out, our findings and previous studies suggest that the
postsarvice excess of traumatic deaths among Vietnam veterans is probably due
to unusual stresses endured while stationed in a hostile fire zone.

The mortality assessment of Vietnam veterans presented here is an incomplete
evaluation of the health experience of this group. additicnal data on the
present and past health status of living Vietnam velerans will be forthcoming
from the health interview and medical, psychological, and laboratory
evaluation components of the VES. Bacause this group of veterans has not yet
reached the age where chronic diseases have an important impact on mortality,
continuad monitoring of mortality among VES participants may provide
additional insights.
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VIETNAM—ERA ARMY PERSONNEL
RECORDS FILED AT NPRC
BETWEEN SEPT 1964 AND JUNE 1977

Approx. 4,900,000
RANDOM SAMPLE
48,513
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i ]
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! !

RECORDS NOT FOUND* QUALIFIED FOR STUDY NOT QUALIFIED
1,355 18,581 28 577
e VIETNAM NON—VIETNAM | . . .
i 9,553 9,023 i
| |
] - !
DIED ON ACTIVE DUTY ¢ DIED ON ACTIVE DUTY
' 234 : 34
VIETNAM NON—VIETNAM
COHORT COHORT
9,324 8,989

Selection of study group, NPRC indicates Naticnal Personnel Records
Center; asterisk, excluded From study; and dagger, eighty-three percent
(N=194) of active duty deaths among Victnam vcterans were due to

war~related activities.




Fabkle 1. Differences in Selectoed Characteristics Belween
Vietnam and Non-Vieltnam Veterans at Entry Into Service
and During Military Service

Characteristic Vietnam Non-Vietnam
(M=9324) (N=8989)

At entry into service

Race,™ (% white) 86.9 86.5
Age at entry, (mean) 20.3 20.5
Enlistment status,* (% draftee) 63.7 6%.6

Year of entry into service,
(% before 1969) 72.1 60.6

Army General Technical Test
score (mearn, scaled to 100) 103.1 105.5

During military service

Primary military occupational

spacialty®

% tactical operations 34.3 27.4
Type of unit, % infantry 26.6 14.6
Type of discharge, % honorahle 97.2 91.0
Pay grade at discharge, % E4 or ES 88.5 79.8
Year of discharge, % before 1970 48.1 Ad.6

Race and enlistment status were the anly two characteristics that
were not significantly different (P>.0%) between the Vietnam
and the non—-Vietnam groups.

t The job specialty for which the man was trained in the Army.



Table 2. Number of Dealhs, Person-Years, and Death Rates Among Vielnam
and Non-Vietnam Veterans and Unadjusted RRs by Years Since
Discharge From fActive Duty, 1965-1983%

Years Vietnam Non-Vietnam
Since Mo. of Person— Mo, Person-—
Discharge deaths yeoars Ratet deaths Yyears Ratet RR 95% CI
<5 110 46,350 2.4 73 44,747 1.6 1.45 1.08-1.,96
G+ 136 81,547 1.7 127 76,582 1.7 1.01 0.79-1.28
All
yoears 246 127,897 1.9 200 121,329 1.7 1.17 0.97-1.41

¥ RR indicates rate ratio; CI, confidence interval.

t Crude death rate per 1000 persor—-years,



Table 3. fNumber of Deaths Among Vietnam and Non-Vietnam Veterans

and Unadjusted Rate Ratios (RRs), by Selected
Characteristics and Years Since Discharge Trum
Active Duty,

1965-19483

Years Since Discharge From Active Duby

<5 6+ All years
Charac--
teristic ¥ Mo . RR N, RR Mo, RR
Race
White 146 .50 193 0.99 339 1.18
Non-white 37 .30 70 1.07 107 1.14
Enlistment status
Voluntear 79 .09 111 0.91 190 0.98
Draftee 104 .80 152 1.06 256 1.31
GT taest scoret
<100 &7 1.42 141 0.%0 238 1.08
100 83 1.43 119 1.07 202 1.20
Duty MOSi _
Tactical 63 L1.19 89 1.04 152 1.10
Olkher 120 .58 174 0.97 294 1.18
fge at discharge
21 a7 1.83 42 0.67 89 1.14
21+ 136 .41 221 1.10 357 1.21
Pay grade
at ddischarge
E4 - E5 125 .50 183 1.10 308 1.24
El — E3 la¥ 95 80 1.16 138 1.44
Year of discharge
<1970 79 .05 122 0.96 201 1.27
1970 104 .16 141 1.06 245 1,10

There was no evidence of statistically significant effect medification

for any of these characteristics (P>0,05},

Army Genaeral Technical Test (GV) scores were missing for six veterans.

i Determined froam principal military occupational specialty (M0S) held

while on tour of duty.



Table 4.

Mumber of Deaths by Cause (Mrom Dealh Cerlificate),
Death Ralos Among Vielnam and Nop-Vietnam VYoelerans,
and Unadjustad RRs, 1965--1983%

Underlying
cause of
death
(IChH-95+

Vietram

Mo,

Ratei

Mon-Vietnam

No.

Ratai

RRS

95% CL

Infactious and

parasitic

diseases
(001~139)

Neoplasms
(140--239)

Mental disorders
(290-319)

Diseases of
nervous system
{320--389)

Diseases of

circulatary

systeom
(390-459)

Discases of

respiratory

system
(460--519)

Diseases of
digestive system
(520-579)

Diseases of

genitourinary

system
(580-611)

Congenital
anomalies
{740~759)

12

14

23

11,

19,

.8

0.82

0.95

0.49

0.38-1.76

0.33-2.70

0.25-0.99



Table 4. Number of Deaths by Cause {(From Death Certificate),
Death Rates Among Vietnam and Non-Vielnam Velbaerans,
and Unadjusted RRs, 1965-1983% (continued}

Symploms,
signs, and ill-
defined conditions

(780-799) 2 1.6 1 0.8 - -
External cauvses

(E800~-E989) lgg 147.0 143 117.9 1.25 1.00-1.55
flo death
certificate 7 - 2 - - -

RR indicates rate ratio; CIL, confidence interwval,

*ICD-9 indicates International Classification of Diseasgs, ninth
revision. No deaths were categorized to diseases of bkload and blood—-forming
okgans; endocrine, metabolic or pulritional diseases; diseases of the
skin; or diseases of the musculoskelalal system, Therefore, these
categories are not shown.

¢ Crude death rate per 100,000 person—years,

§ If the total number of deaths for a cause—of-death category in both
groups combined was less than bten, RRs are nob shown,



Table . HNumbar of Deaths From Specific External Causas (From Death
Certificale) Among Vietnam and Non-Vietnam Velerans and Unadiusted

RRs, by Years Since Discharge From Active Duly, 19651983

External
cause of
death (ICDH-9)

Years Since Discharge From Active Duty+

<5

No .

RR 95% CI

6+

All Years

No.

RR 95% CT

No,

RR

95% CIL

Motar vehicle

accident
(E810--E825,
£929.0)

Accidental
poisoning
(E850-E869,
F929.2)

Qthar
accidentsi

Suicide
(E950--£959)

Homicide
(E960-E969)

Undetermined
intentionality
(E980-~E989)

66

11

23

25

18

4

1.93 1.16-3.22

1.69 0.49-5,77

1.05 0.46~2.37

1.72 0.76-3.88

1.52 0.59-3.91

&7

7

39

32

33

1.16 0.72-1.87

0.89 0.48-1.67

Q.64 0.32-1.30

0.78 0.39--1.5%

133

18

62

57

51

1.48

2.47

0.98

0.99

1 3.79

L0A4-2.09

.88-6,92

581,56

581,65

657171

.81-17.87

T Time-specific RRs
than 10 deaths in

RR indicates rate
Classification of

ratio: CYX, confidence interval; ICD-9, International

Disaases, ninth revision.

are not presented for categories with less

both Vietnam and non-Viebnam groups combined.

i Includes ICD-9 categories ESOQ Lo EB07, EB26 ko E849, E870 to E928, E929.1L,

(£929.3 to E929.9,

E930 to E949, E970 to E9/8, and ES90 bo E999.



Table 6. Number of Deaths From Alcohoel and Drug-Related Causes (From Medical Review)
Amonyg Vietnam and Non-Vieltnam
Vaterans and Unadjusted RRs, by Years
Since Discharge From fctive Duty, 1965-1983%

Years Since Discharge From Active Duty

Cause 5 6+ All Years
af
death o . RR Q5% 1 Mo, R a5y CI Ne kR 95% CI
Alcehol-related
natural
causest 5 - 25 0.87 0.40~1.90 30 1.08 0.53-2.22

Alcohol-related
traumatic

causes 42 1.29 0.70-2.37 61 1.04 0.63-1.71 103 1,13 0.77-1.67
D g
related
causesd 18 1.2 0.48-3.06 22 2.01 0.82-4.94 40 1.58 0.83-3.00

RR indicates rate ratio; CI, confidence interval.

T Includes the following diagnoses determined to be the underlying or
conbributing cause of death:
alcoholic psychoses (291.0 to 291.9); alcochol dependence syndrome (303);
nondependent alcohol ahuse (305.0); alcoholic polyneuropathy {(357.5);
alcoholic cardiomyopathy (425.5); alcoholic gastritis (535.3);
alcoholic liver disease (571.0 to 571.3); and excessive blood level of alcohol
(790.3).

i Includes deaths in which the underlying cause is accidental poisoning by
alcohol (E860.0 to E860.9) or any lraumatic death (E200-E989) in which either
nondependent abuse of alcohol (305.Q) or excessive blood lewel of alcohol
(790.3) is a contributing cause of death.

§ peaths for which one of the following drug-specific diagnoses is the,

underlying or contributing cause of death:

drug psychoses (292.0 tao 292.8);

drug dependence (304.0 to 304.9);

nondependent abuse of drugs (305.2 to 305,.9);

accidental poisoning by drugs (E850.0 to E850.2, E850.5, £85%0.8, E851-E8B4,
E§55.1 to £E855.2, E866.6 and EBE9.0);

suicide by drugs (E9%0.0 to £950.5); and

poisoning by drugs, intentionality undetermined (E2980Q.0 to E980.5).



Table 7.

Ohsarved and xpected Numbers of Deaths by Causo Among Vietnam

and NMon-Vietnam Veterans and SMRs,
by Years $Since Discharge From Active Duty, 1965-1983%

Years
since Cause of Deatht Viatnam Non--Vietnam
discharge (TCDA-8)
<5 All natural Observed 13 16
causes Expected $ 24,2 23.4
(000796 SMR . 0.54 0.68
95% CI 0.29-0.92 0.39-1.11
Extaernal Ohsarved 92 5%
Causoes Expected 2.5 69.4
(E80Q0-E299) SMR 1.27 0.79
95% CI 1.02-1.56 0.60-1.03
6+ All natural Obsaerved a8 39
causes Expected 65.8 63.4
(000--796) SMR 0.58 0.62
95% CIT Q.41-0.79 0.44-0.84
External Observed 96 89
causas Expacted 16z, 7 96.6
(E800-£999) SMR 0.93 .91
95% CI 0.76~1.14 0.73-1.12
Aall ALl natural Observed 51 55
YEAS  causes Expacted 80.0 86.8
(000--798) SMR 0.57 C.63
95% CI 0.42-0.75 0.48--0.82
Extarnal Observed 148 143
causes Expected 175.2 166.0
(E800--E999) SMR 1.07 .86
95% CL 0.93~1.24 0,73-1.,01

SMR indicates standardized mortality ratio; CI, confidence

interval; and ICDA-8, International Classification of Diseases,
pdapted for Use in the United States, eighth revision.

t  Excludes nine deaths (seven Vietnam, two non-Vialtnam) for which
death certificates were not recovered.

i Expected number is based on the mortality rates among US men,
standardized for age, calendar year, and race.
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