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Abstract To study the effect of military service during
the Vietnam era on subsequent moriality, we analyzed
a randomized natural experiment, the military draft lottery
of 1970 to 1972. Between 1974 and 1983, there were
14,145 deaths among California and Pennsylvania men
whose dates of birth were in the years for which the draft
lottery was held. The group of men with birth dates that
made them eligible for the draft had a higher mortality
rate than the group with birth dates that exempted them
from the draft: suicide was increased by 13 percent
(P = 0.005 by two-tailed test), death from motor-vehicle
accidents by 8 percent (P = 0.03), and total mortality by
4 percent (P = 0.03}.

Only 26 percent of the men who were eligible for the

OUR million Americans served in Indochina dur-

ing the Vietnam War, and 800,000 were assrgned
to combat.’ nghel rates of drug and alcohol abuse,??
deplessmn 2% marital problems,* aggressive behav-

Jor % arrests and convictions on criminal charges,® and

“post-traumatic stress disorder”=*® have been found
in this group of men after their return to civilian life.
Recently, the controversy over Agent Orange has led
to the first studies of delayed effects on mortality
among Vietnam veterans.’™

Comparisons between veterans and nonveterans
may be biased because men who enter the military
differ in important ways fromm men who do not. For
example, men of low sociceconomic status, among
whom muortality tends to be higher, may be less adept
at avoiding military service. This factor would lead to
an apparent excess of mortality among veterans. Se-
lection bias can also act in the opposite direction be-
cause men with known medical problems are excluded
from the military.!

We avoided selection bias by studying men involved
in the draft lottery of 1970 to 1972. During those three
years, 20-year-old men were randomly divided by the
lottery into two cohorts: one that was eligible for the
draft and one that was exempt. This study compares
deaths during the decade after military service in these
two cohorts by means of an “intention-to-draft”
analysis that yields the same strength of causal infer-
ence as a randomized clinical trial.
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draft actually entered the military. If military service (rather
than draft eligibility) was the actual risk factor, suicide and
death from motor-vehicle accidents would have 1o have
been increased by 86 percent and 53 percent among men
who served in the military, to produce the increased risk
that we chserved among all draft-eligible men. A separate
analysis that compared the causes of death in veterans
and nonveterans ylelded similar estimates: veterans were
656 percent and 49 percent more likely to die from suicide
and motor-vehicle accidents, respectively. We conclude
that the most likely explanation for these findings Is that
military service during the Vietnam War caused an in-
crease in subsequent deaths from suicide and motor-vehi-
cle accidents. (N Engl J Mad 1986; 314:620-4.)

METHODS
Randomized Study

From computerized death-certificate registries of Califernia and
Pennsylvania, we obtained the date of birth and the cause of death
for 14,145 men who were born in the United States in the period
1950 to 1952 and who died at least three years after their eligibility
for the draft was established (Fig. 1). The cause of death was based

. on the International Classification of Diseases (ICD) code Hsted on the

death certificate (ICD-8 [eighth revision] for deaths through 1978
and ICD-9 thereafter). “Suicide” was defined as ICD $50.0 to
958.9; “suicide by fircarms” as 955.0 to 955.9; “motor-vehicle acci-
dent” as 810.0 to 823.9 in ICD-8 and 810.0 to 825.9 in ICD-9;
“other accidents” as 800.0 to 809.9 and 824.0 to 949.9 in ICD-8 and
800.0 to 809.9 and §26.0 to 949.9 in ICD-9 (except for narcotic
overdose); “homicide” as 960.0 to 969.9; “cancer” as 140,0 to 209.9;
“cardiovascular disease” as 380.0 to 459.9; “cirrhosis of the liver” as -
571.0 to 571.9; and “narcotic overdose” as 853.0in TCD-8 and 850.0
in ICD-9, Men born outside the United States (11.8 percent of total
deaths} were excluded when this information was available (87.5
percent of the deaths), because most would not have been eligible

" for the draft.

Draft eligibility was determined from tables provided by the 1.8,
Selective Service Commission. The dates of birth of “draft-eligible”
men had lottery numbers that were below or equal to the highest
lottery number drafted in each year (195 for men born in 1950, 125
for those borr in 195f, and 95 for those bom in 1952), “Draft-
exempt” men had dates of birth with lottery numbers above the
cutoff figure, The expected ratio of deaths between draft-eligible
and draft-exempt men was based on the cutofl number for draft
cligibility in each year, Because men born earlier were both more
likely to be eligible for the draft (because of the changes in the cutoff’
figure) and more likely to die (because the foliow-up period was
longer), deaths were stratified according to year of birth, Combined
relative risks, P values, and 95 percent confidence intervals were
calculated with the Mantel-Haenszel method.!! “Expected” deaths
in draft-eligible men were the observed deaths divided by the rela-
tive risk — that is, the number of deaths that, if’ observed, would
have given a refative risk of 1.

Of the 5,200,000 men in the United States who had been born in
1050 to 1952,'2 4142 died in the Vietnam War.'* Adjusting for these
deaths and for stight monthly fluctuations in birth rate!* did not
change the results of our analysis,
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Projection of Relatlve Risk from
Military Service

We estimated the proportions of draft-eli-
gible and draft-exempt men who entered the
military within two years after draft eligibil
ity had been determined, by using three
sources of information: dates of birth of a
random sample of 3000 men who entered
military service in 1971 to 1973 (provided by
the Pefense Manpower Data Center), the
number of entrants into the military cach
year (provided by the Selective Service
Commission}, and the number of men who
were born in the United States in each year
of birth studied (provided by the U.8. Cen-
sus Bureau).!? Projected relative risks from
military service were computed with the as-
sumption that the mortality rates observed
in draft-eligible and draft-exempt men rep-
resented weighted averages of mortality
rates in men who entered the military at the
age of dralt eligibility and in men who did
not. Thus,

Reiigibie = p1A + (1-p)B (1)

Rexcmpl. = P2A + (I"Pﬂ)B (2)3

and

Table 1. Observed and Expected Numbers of Deaths and Relative Risks of Death
among Mon Eligible for the Draft.*

No. oF DEATHS

CauUse oF DEATH (ALL MEN STUDIED) DeaTtHS AMONG DRAFT-EL1GIBLE MEN

NO, OBSERYED/ RELATIVE %5% CONFIDENCE

NO. EXPECTED wisxt INTERVAL
Suicide 2,356 966/856 1.13% (1.04-1.23)
By firearms 1,210 502/437 1.15§ (1.02-1.29)
By other means 1,146 4647419 1.5 (0.98-1.25)
Motor-vehicle accident 3,399 1,370r1,265 1.08§ {1.01--1.16)
All other causes 8,290 3,258/3,269 1.00 (0.95-1.04)
Other accidents 2,227 879/851 1.4 (0.95-1.13)
Homicide 1,972 7607771 0.99 (0.90-1.08)
Cancer 881 323/359 0.90 (0.79-1.05)
Cardiovascalar disease 770 296/305 0.97 (0.83-1.13)
Cirrhosis of the liver 292 100/133 0.75% (0.58-0.97)
Narcotic overdose 227 99/92 1.08 (0.82-1.40)
Other illness 2,021 8017760 1.05 (0.96-1.16)
All causes 14,145 5,594/5,389 1.04% (1,00--1,08)

*This table presents counts rather than rates because only the numerators are known with precision. Relative risks are
unaffected by the derominator, which cancels in the calculations. Based on approximate denominators front the census,'®
the age-adjusted death rates per £00,000 man-years of follow-up for total mortality, suicide, and motor-vehicle accidents
were 1937, 33.3, and 47.4, respectively, among draft-eligible men and 185.6, 29.6, and 43.8, mspactively, among draft-
exempt men.

tAs compared with draft-exempt men.

§P<C0.05 by two-tailed test.

FP<0.04 by two-tailed test.

where A is the death rate among men who

entered the military, B is the death rate

among men who did not enter the military, p; is the proportion of
draft-eligible men who entered the military, p, is the proportion
of draft-exempt men who entered the military, Rogue i5 the death
rate’in draft-eligible men, and Reqemp: is the death rate in draft-
exempt men. Equations I and 2 can be combined and rearranged
to yield:

Reajigibre

RC.X m
=4 (3),
, Rojigible

TS

PL—p

exempl

where A/B is the relative risk from military service and Reyguie/
Recemp: is the refative risk from draft-eligibility status.
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Figure 1. Design of a Randomized Study of Mortality among Men Who Were Eligible

and Exempt from the Draft.

Case-Control Study

In 1979, the Pennsylvania death certificates registry began to
include veteran status, which was available for 2003 {95 percent) of
the 2103 deaths of subjects in this study in 1979 to 1983. In a
separate analysis of these deaths, veteran status as a risk factor was
compared in deaths from suicide, motor-vehicle accidents, or cir-
rhosis of the liver (cases) with deaths from all other causes (con-
trols). Odds ratios, P values, and 95 percent confidence intervals
were computed with standard methods.”

REesuLTs
Risk of Death Assoclated with Drait Eligibility

The relative risks of death among draft-eligible
men, as compared with draft-exempt men, are shown
in Table 1. Total deaths among
draft-eligible men were 4 percent
higher than expected (P = 0.03 by
two-tailed test). The excess mor-
tality was entirely due to excess
deaths from suicide {13 percent ex-
cess; P = 0.005)}) and motor-vehi-
cle accidents (8 percent excess;
P = 0.03). The relative risks for
most other causes of death were not

Mortality
¥ in Draff-
aligtble Men

COMPARED significantly different from 1. The
number of deaths from cirrhosis of
Mortality the liver was significantly lower than
in Droft- o
Exemp! Men expected (P = 0.03).

Table 2 shows the results accord-
ing to state and race. The relative
risks of death from suicide and
motor-vehicle accidents were simi-
lar in both states. The relative risk
for death from motor-vehicle acci-
dents was higher among nonwhites,
but the 95 percent confidence inter-
vals overlapped.



Table 2. Relative Risk of Death among Draft-Eligible Men Accord-
ing to State and Race.*

CAusg oF DEATH RELATIVE R15k FOR Drart-EvicisLe MEx{

STATE i RACES
OVERALL CALIF. PENN. WHITE NONWHITE
(14,145) (10,272) (3,873) (11,533) (2,448}
Suicide 1.13% 1.12% 1.16 1.13§ 1.09
Motor-vehicle accident  1.08% 1L10Y 1,05 1.07 1,33%
Al other causes 1.00 1,02 0.94 1.00 0.98
All causes 1.04% 1.059 1.00 E.04% 1.02

*Numbers in parentheses are tolal numbers of deaths In each category of men inciuded in the
study.
tAs compared with draft-exempt men.

tInformation on race was unavailable for 164 deaths. OF the nonwhite subjects, 93 percent
were black.

§P<0.01 by 1wo-tailed test.
fP<0.05 by two-tailed test.

Secular Trends and Cohort Analysis

Figure 2 shows cumulative excess deaths among
draft-eligible men. I excess mortality were confined
to the first few years after draft eligibility, the curve
would rise and then plateau. Although this may be
true for deaths from motor-vehicle accidents, higher
mortality from suicide appears to persist to the pres-
ent, 13 years after the draft.

For men born in 1950, 1951, or 1952, the relative
risks for total mortality were 1,048, 1.033, and 1,031,
respectively. This difference was not statistically sig-
nificant.

Estimated Effect of Military Service on Subsequent
Mortality

The results above give relative risks associated with
eligibility for the draft. These values can be converted
to relative risks associated with military service by
means of equation 3. Approximately 25.6 percent of

draft-eligible men entered the military, as compared
with 9.3 percent of draft-exempt men, who entered as
volunteers. Table 3 shows projected relative risks for
military service.

Case-Control Study

We also determined the odds ratio for death by sui-
cide, motor-vehicle accidents, and cirrhosis in veter-
ans as compared with nonveterans among the 2003
Pennsylvania deaths for which veteran status was
known (Table 4). This comparison, although subject
to the selection biases discussed earlier, is a separate
and nearly independent approach to estimating the
increased risk of suicide and death from motor-vehicle
accidents that is associated with military service. The
resuits were similar to projections based on the draft
lottery. The estimated increases in suicide and death
from motor-vehicle accidents were 65 percent and 49
percent (Table 4), as compared with 86 percent and
53 percent (Table 3).

Table 3. Relative Risk of Death Observed amona Men Eligible for
the Draft and Projected among Those Who Actually Served

in the Military.*
Cause of DEaTH RELATIVE RISK
OBSERVED FOR PROJECTED FOR

ELIGIBLE MEN MEN WHO SERVED

Svicide 1.13 1.86
Motor-vehicle accident 1.08 1.53
All causes 1.04 1.25

*Projections assume that 25.6 percent of draft-eligible men and 9.3 percent of drafi-exempt
men served in the military and that all excess mortality among ¢ligible men was dus fo excess
mortality ameng thoss who served,

DiscussioNn

This study, a follow-up investigation of the draft
lottery of the early 1970s, shows an increase in total
mortality, suicide, and death from motor-vehicle acci-
dents in men who were eligible for the draft. Although

200} Total Mortality B/U
_E ’hﬂ.hu’ﬂ"
§ 150}
£ 100}
(]
2
% so0f
=]
£ !
3

0 ;/-I-‘ . o ................... ....--.---...-.....6;,.“'
"3 5 7 9 1 13

Years Since Draft Eligibility

Figure 2. Cumulative Excess Deaths, Beginning Thres Years

after Determination of Draft Eligibility, among California and

Pannsylvania Men Born in 1950 to 1952 Who Were Eligible for
the Draft.

MVA denotes motor-vehicle accident.

the relative risks observed are not high, they are sta-
tistically significant and have important implications.
These results differ from those of previous studies
of this subject in that they are not suscepiible to selec-
tion bias.

The risk associated with military service itself can-
not be directly measured in this study, but it can be
estimated if one assumes that the excess risk among
men who were eligible for the draft was entirely due to
the excess risk among those who actually served. This
assumption is somewhat speculative and may be in-
correct if the group of eligible men who were not draft-
ed also had an excess of premature mortality, due, for
example, to guilt or psychological stress resulting from
the lottery. This alternative explanation, however,
would not account for the increased likelihood of sui-
cide and death from motor-vehicle accidents among



Table 4. Case—Control Analysls of Veteran Status as a Risk Fac-
tor for Death by Suicide, Motor-Vehicle Accident, and Cirrhosis of

the Liver.=
95%
CAUSE oF Opbs CONFIDERCE P
Deats NumMarr oF DEATHS Ramio INTERVAL VaLus
KON~
VETERAN  VETERAN

Suicide 107 218 1.65  (1.26-2.13) 0.0003
Motor-vehicle 133 300 149  (EI7-1.90) 0.002

accident
Cirrhosis 10 32 LO5  {0.52-2.13) >0.5
Other causes 276 927 — —_ o

*Based on data for 2003 men who were born in the United States from 1950 to 1952, who
died in Pennsyivania betwean 1979 and 1983, and for whom veteran status was known. The
analysis of suicide considers suicides as cases and olber causes (except motor-vehicle accidants
and cirrhosis) as controls; the analyses for motor-vehicle accidents and cirthosis are analogous.

veterans in our case-control study and in previous
nonrandomized studies.

A recent study of death certificates from New York,
which used methods similar to those in our case—control
study, showed statistically significant odds ratios of
1.62 for suicide and 1.76 for death from motor-vehicle
accidents.? A similar study from Massachusetts showed
odds ratios for Vietnam veterans of 1.46 for suicide
and 1.50 for death from motor-vehicle accidents.® An
Australian study also found higher rates of suicide
and death from motor-vehicle accidents among Viet-
nam veterans, but the differences were not statistically
significant.”

It is possible that the increased relative risk ob-
served in California and Pennsylvania was offset by a
decreased relative risk in the rest of the country. This
could have oceurred if drafi-eligible men who were at
high risk of suicide and motor-vehicle accidents were
more likely than comparable draft-exempt men to
move to California or Pennsylvania. This seems un-
likely in view of the findings from other places dis-
cussed above and because our results were similar in
California, which has net in-migration, and Pennsyl-
vania, which has net out-migration.'”

This study cannot determine the mechanism by

study (odds ratio, 1.12), or in the Massachusetts study
(odds ratio, 0.94). Although the lower rate of death
from cirrhosis deserves further investigation, the most
likely explanation is that this finding was due to
chance.

The elevated risk among draft-eligible men, though
small, is important because it applies to a very large
population of men. If California and Pennsylvania
are typical of the country, the 205 excess deaths we
observed represent 1250 excess deaths nationally
among men eligible for the draft in the period 1970 to
1972.15 If the draft affected men similarly before the
lottery system began, the earlier years of the draft
may have caused thousands of additional premature
deaths,

Increased meortality may represent only a fraction
of the adverse sequelae of the draft, if nonfatal out-
comes are also increased. OQur methods could also be
used to examine this possibility in an analysis of the
birth dates of men with depression, injuries from
motor-vehicle accidents, alcoholism, criminal convic-
tions, divorce, or unemployment. However, the meth-
od will not be helpful in evaluating the possible toxic
effects of Agent Orange, which was no longer used in
Vietnam after mid-1970.1?

This study has two important implications for pre-
vention. [t identifies a large group of men with an
increased risk of premature death, which may be part-
ly preventable. Even more important, it indicates that
before sending young men to war, especially one in
which they may have experiences similar to those of
Vietnam veterans, those who make the decision should
weigh all the costs. The casualties of forced military
service may not be limited to those that are counted on
the battlefield,
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