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The authors examined the longitudinal association between persisting posttraumatic stress disorder (PTSD) symptoms
and multiple domains of life functioning in a community sample of 1,377 American Legionnaire Vietnam veterans
Jorst assessed in 1984 and followed-up 14 years later. Almost 30 years afier their return from Vietnam, 10% of veterans
continued to experience severe PTSD symptoms. At all levels of combat exposure, persisting severe PTSD symptoms
were associated with worse family relationships, more smoking, less life satisfaction and happiness, more mental health
service use, and more nonspecific health complaints at the 14-year follow-up. Further investigation is needed to determine
whether the PTSD-functioning relationship is causal and if successful treatment of PTSD is associated with improvement

in functioning.

During the period 1964-1975, approximately 8 million peo-
ple served in the United States Armed Forces. Estimates of the
numbers who served in the Vietnam theater (i.c., in the Repub-
lic of Vietnam, its surrounding waters or airspace) range from
3 (32%) to 4.4. (48%) million (Cohany, 1992; Fischer, Boyler,
Bucuvalas, & Schulman, 1980). About 56,000 soldiers died as
direct casualties of the Vietnam conflict; at least 300,000 were
physically wounded. Nearly two decades ago the National Viet-
nam Veterans Readjustment Study (NVVRS; Kulka et al., 1990)
reported a lifetime posttraumatic stress disorder (PTSD) preva-
lence of 30.9% among male veterans who served in the Vietnam
theater during 1964-1975. Posttraumatic stress disorder had be-
come a chronic condition for about half of these veterans: The
prevalence of current PTSD was 15.2% when they were assessed
in the mid-to-late 1980s. The NVVRS and subsequent stud-
ies of Vietnam veterans have documented the adverse effects of

persistent PTSD on multiple domains of life functioning. Specif-
ically, PTSD has been strongly associated with increased utiliza-
tion of medical treatment services (Schnurr, Friedman, Sengupta,
Jankowski, 8 Holmes, 2000), marital and parenting difficulties
(Caselli & Motta, 1995; Jordan et al., 1992; Ruscio, Weathers,
King, & King, 2002; Samper, Taft, King, & King, 2004; Taft
et al., 2005), smoking and substance use disorders (Beckham,
1999; Eisen et al., 2004; Koenen et al., 2006), and mortality from
multiple causes (Boscarino, 2004, 2006). Chronic PTSD in Viet-
nam veterans has also been associated with decreased well-being,
compromised health and quality of life, and poor psychosocial ad-
justment (Ferrada-Noli, Asberg, Ormstad, Lundin, & Sundbom,
1998; McFarlane, Atchison, Rafalowicz, & Papay, 1994; Taft,
Stern, King, & King, 1999). However, the majority of the above-
cited studies are cross-sectional; the effect of persisting PTSD
on functioning in Vietnam veterans has rarely been examined
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longitudinally in a community sample. Moreover, most studies
have focused on the association between PTSD and one specific
domain of functioning, such as relationship quality or smoking,
rather than comprehensively examining the PTSD-functioning
association across multiple domains.

To address this absence of time course data on PTSD symp-
toms and Vietnam veteran well-being, we conducted a 14-year
follow-up study of a random sample of American Legionnaires
who had served in Southeast Asia (SEA) during the Vietnam
War and whom we surveyed in 1984 and again in 1998. The
results of our 1984 survey documented a cross-sectional associa-
tion between higher combat exposure and worse functioning in
this sample (Snow, Stellman, Stellman, & Sommer, 1988; Stell-
man, Stellman, & Sommer, 1988a—1988d). We also documented
a dose-response relation between combat exposure and current
severe PTSD symptoms in the 1984 survey (Snow et al., 1988).
Using the follow-up data in 1998, we have reported on the risk
factors for the course of severe PTSD symptoms in a subsample
(Koenen, Stellman, Stellman, & Sommer, 2003).

In this study, we first examine whether the association between
higher combart exposure and worse functioning documented in
1984 is still evident in 1998. We then test whether persisting
PTSD symptoms are associated with deficits in four important
areas of current functioning: family relationships, negative health
behaviors, personal well-being, and nonspecific health problems,
after stratifying by combat exposure.

METHOD

Parficipants

The cohort was originally surveyed in 1984 for a study of the
health and well-being of American Legion members (Snow et al.,
1988; Stellman et al., 1988a—1988d). It was composed by ran-
domly sampling all male members of the American Legion who,
in October, 1983, belonged to any American Legion post in Col-
orado, Indiana, Maryland, Minnesota, Ohio, or Pennsylvania, and
had served in the U.S. Armed Forces during the official Vietnam
War period: January, 1961 through May, 1975. The American
Legion is the largest veterans’ organization in the country with
2.8 million members. Of that number, between 850,000 and
900,000 served during the Vietnam era. Approximately 40% of
those actually served in SEA during the Vietham War.

The cohort sample selection procedures are described elsewhere
(Snow et al., 1988; Stellman et al., 1988a—1988d). In 1998, a sec-
ond questionnaire, nearly identical to the 1984 version, was mailed
to cohort members (Time 2). Extensive efforts were made to up-
date the 1984 mailing list and especially to locate those who had
dropped their Legion membership in the interim or who may have
died. These efforts included use of private tracing firms, online
Yellow Pages, commercial name and address listings, accession of
military record data from the National Personnel Records Center

(U.S. National Archives and Records Administration, St. Louis,
MO), and networking within The American Legion. Through
these efforts 8,088 eligible veterans were located and sent ques-
tionnaires. Nonrespondents were followed-up with several repeat
mailings and additional inquiries. As a result, 4,490 men com-
pleted and returned their questionnaires, for a response rate of
55.5% to the Time 2 mailing. The breakdown by service area of
those responding in both waves (7 = 3,281) was 51% who did not
serve in SEA and 54% who were Vietnam veterans. Follow-up ef-
forts and questionnaire responses regarding military assignments
resulted in some corrections to the military service status reported
in 1984.

The present analysis is of the 1,377 Vietnam theater veterans
who responded at both Time 1 and Time 2 and whose question-
naires we could evaluate for combat and PTSD. Vietnam veterans
who did not respond at Time 2 were not different from those
who did respond on any demographic variables, but nonresponse
in 1998 was associated with lower combat exposure (M =13.02,
SD=7.48) and higher PTSD symptoms in 1984 (M =43.72,
SD=13.62) than those who responded at both times, combat
M=19.18, SD=7.89; r (2574.37) = —24.07, p <.001; PTSD
M=37.37, SD=14.54; r(2906.60) = —13.69, p < .001.

Measures

The study protocol, survey instruments, and explanatory cover
letters for 1984 and 1998 were approved by the Institutional Re-
view Board of the Columbia College of Physicians and Surgeons,
New York. The survey development was described in more de-
tail in previous reports (Koenen et al., 2003; Snow et al., 1988;
J.M. Stellman et al., 1988a, 1988b; S.D. Stellman et al., 1988a,
1988b). Questionnaires in both times included items on demo-
graphic information and a detailed military service history (S.D.
Stellman et al., 1988a).

Vietnam combat exposure was assessed with an eight-question
Likert-type scale with five possible responses that has previously
been validated in studies of Vietnam veterans (Figley, 1978; Frye
& Stockton, 1982; Koenen, Stellman, Sommer, Dohrenwend,
& Stellman, 2007; S.D. Stellman et al., 1988a). The questions,
covering the extent of enemy fire and life-threatening situational
exposures, were summed with a total score ranging from 8 to 40.
The test—retest reliability was .88 over 14 years. For these analyses,
we use responses provided by the veterans in 1984 (Time 1) be-
cause they are closer in time to the events. For comparability with
our previous report, the scores were categorized as low (7 = 520;
8-15), medium (7 = 566; 16-25), or high (» =291; 26-40).

Posttraumatic stress disorder severity was evaluated in reference
to combat exposure in the Vietnam theater at both times using
the 17-item 5-point Likert-type PTSD Symptom Frequency Scale
developed for the 1984 survey following the diagnostic criteria for
PTSD as defined by the Diagnostic and Statistical Manual for
Mental Disorders, Third Edition (DSM-III; American Psychiatric
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Association [APA], 1980). Veterans were asked how frequently
they experienced each symptom in the past month, with response
options ranging from never to very often. Construct validity was
demonstrated by the scale’s dose-response relationship to combat
exposure (Koenen et al., 2003; Snow et al., 1988). Because the
PTSD symptoms from DSM-III were identical to those in The
Diagnostic and Statistical Manual for Mental Disorders, Third Edi-
tion, Revised (DSM-III-R; APA, 1987), in previous work we made
a presumptive PTSD diagnosis (Koenen et al., 2003) according
to DSM-III-R criteria to make results comparable to other stud-
ies of Vietnam veterans (Kulka et al., 1990). That is, veterans
who reported offen or very often to experiencing one symptom in
the intrusive reexperiencing cluster, three symptoms in the avoid-
ance/numbing cluster, and two symptoms in the arousal cluster
were classified as having presumptive PTSD. However, in this
report, we describe veterans who meet the DSM-III-R symptom
criteria for PTSD as having severe PTSD symptoms rather than a
presumptive PTSD diagnosis. We made this change in terminol-
ogy because our PTSD measure has not been validated against a
structured interview for PTSD.

The following scales were adapted from the Psychiatric Epi-
demiology Research Instrument (Dohrenwend, Shrout, Egri, &
Mendelsohn, 1980). Family functioning was examined through
three separate scales. Marital satisfaction was defined as the sum
of six items from a 5-point Likert-type scale that asked how often
in the past 6 months the veteran had different experiences. Sexual
satisfaction was determined by the sum of three items from a 5-
point Likert-type scale that asked how often in the past 6 months
the veteran has experienced sexual problems (e.g., difficulty reach-
ing climax). Parenting difficulties were defined by the sum of six
items from a 4-point Likert-type scale that asked how often in the
past 6 months the veteran was satisfied with different aspects of
parenting (e.g., getting along with your children).

Alcohol use and current smoking were determined by a series
of questions taken from the American Cancer Society’s Cancer
Prevention Study II (S. D. Stellman & Garfinkel, 1986). Alcohol
use was defined as number of drinks per week among drinkers.

Life satisfaction was measured by response to “In general, how
satisfying is your life,” rated on a 4-point Likert-type scale ranging
from not at all satisfying to very satisfying. Happiness was assessed
by the response to “Taking all things together, how happy are you
these days?” rated on a 4-point Likert-type scale ranging from nor
at all happy to very happy. Mental health service use was determined
by veterans’ response to the question of whether they had “. . . ever
seen anyone for an emotional, nervous, or mental problem?”

Veterans were asked to rate the extent to which each of 28
physical health conditions was “currently a problem” by circling
a number: 1 (nor a problem), 2 (a minor problem), 3 (a problem),
or 4 (really a major problem). Factor analysis produced five well-
separated factors that each appeared to represent a distinct health
outcome dimension: faintness (Faint), fatigue or physical depres-
sion (Fatigue), aches and pains (Aches), colds (Colds), and skin

effects (Skin). We have described the creation of the scales in more
detail previously (Stellman et al., 1988b).

Data Analysis

First, we examined the association between combat exposure and
severe PTSD symptoms at Time 1 and Time 2 using logistic
regression among SEA theater veterans. The strength and signifi-
cance of the association were assessed by the odds ratio (OR) with
95% confidence intervals (Cls).

Next, we conducted a set of analyses to examine whether com-
bat exposure level had a dose-response relation with functioning at
Time 2. We conducted one-way ANOVAs with three levels (com-
bat exposure: low, medium, high) for continuous outcomes. For
significant ANOVAs we conducted post hoc tests (Fisher’s least
significant difference [LSD] method) to determine which com-
bat groups were significantly different in functioning outcomes at
Time 2. Consistent with our previous work, we measured the asso-
ciation between combat exposure level and categorical outcomes
using logistic regression, estimating the strength and significance
by the OR with 95% Cls.

Finally, we conducted a set of analyses to examine whether per-
sistence of severe PTSD symptoms was related to worse function-
ing over a 14-year period, regardless of combat exposure level. For
continuous outcomes, we conducted a 3 (combat exposure level:
low, medium, high) x 2 (time: 1984, 1998) x 2 (severe PTSD
symptoms: no, yes) analysis of covariance (ANCOVA) control-
ling for severe PTSD symptoms at Time 1 to examine whether
PTSD symptoms at Time 2 were associated with persisting nega-
tive effects. Time was a within-subjects variable; combat exposure
level and severe PTSD symptoms were between-subjects variables.
Simple effects analyses using ANOVA were conducted to exam-
ine group differences in 1998 measures when the Wilks’s lambda
was significant for an interaction term. These were followed by
paired sample 7 tests to assess change over time within level of
combat exposure or PTSD. We measured the association between
severe PTSD symptoms and categorical outcomes using logistic
regression, controlling for combat exposure level and severe PTSD
symptoms at Time 1, estimating the strength and significance by
the OR with 95% Cls.

All analyses were repeated using nonparametric tests, which
produced similar patterns of results and so are not presented.

RESULTS

AtTime 1, 11.8% of the Vietnam veterans had severe PTSD symp-
toms. This decreased to a prevalence of 10.5% at Time 2. Partici-
pants with severe PTSD symptoms at Time 1 were over 14 times
more likely to have severe symptoms at Time 2 (OR=14.32,
95% CI=9.30-21.67). At both time periods, combat exposure
showed a dose-response relation with severe PTSD symptoms
as shown in Figure 1. (Time 1 low combat OR=1.0 [Ref];
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Figure 1. Prevalence of severe posttraumatic stress disorder (PTSD) symptoms measures in 1984 and 1998 for Vietnam veterans (z = 1377)
stratified by level of combat exposure. Veterans were classified as having severe PTSD symptoms if they met the symptom criteria For PTSD

according to DSM-III-R diagnostic criteria.

medium combat OR =3.40, 95% CI = 2.26-5.13; high combat
OR =8.58,95% CI =5.01-13.13; Time 2 low combat OR = 1.0
[Ref]; medium combat OR =3.02, 95% CI =1.97-4.63; high
combat OR =6.12, 95% CI =4.25-10.29). The association be-
tween combat exposure and PTSD was unchanged when the num-
ber of years since the veterans had served in SEA was entered into
the regression model.

Combat Exposure and Functioning

We found a significant dose-response relation between level
of combat exposure assessed in 1984 and all 1998 function-
ing measures except alcohol use, which showed a strong trend,
F(2, 1271)=2.97, p =.052. Specifically, level of combat ex-
posure predicted less marital satisfaction among partnered vet-
erans, F(2, 1192) =5.69, p < .01, less sexual satisfaction, F(2,
1318) =9.05, p <.001, more parenting difficulties among vet-
erans with children, F(2, 1099)=3.15, p <.05, less life sat-
isfaction, F(2, 1339)=14.32, p <.001, and less happiness,
F(2, 1341)=15.73, p <.001. Combat exposure was also as-
sociated with more nonspecific health problems including feeling
faint, F(2, 1279) =4.58, p = .01, fatigue, F(2, 1171) =26.26,
p <.001, aches, F(2, 1201)=14.66, p <.001, colds F(2,
1277)=5.28, p < .01, and skin problems F(2, 1279) =21.09,
2 <.001. Post hoc tests revealed that veterans in the high com-
bat groups had significandy (p <.05) worse functioning on all
measures than veterans in the low combat group except for alco-
hol use, which showed a strong trend (p = .06). Medium combat
veterans had significantly worse functioning than low combat vet-
erans on all measures of functioning except parenting satisfaction

(p =.11) and feeling faint (» =.06). High combat veterans had
significantly worse outcomes than medium combat veterans on
life satisfaction, happiness, and the nonspecific health complaints
of fatigue, aches, and skin problems. For categorical outcomes,
combat exposure level was significantly related to ever having
been divorced, x%(2, N=1377) = 14.41, 2 <.001 (low combat
OR = 1.0 [Ref] vs. medium combat OR = 1.35,95% CI = 1.04—
1.76; vs. high combat OR=1.81, 95% CI = 1.33-2.48; high vs.
medium combat OR = 1.34, 95% CI=1.00-1.81). Combat ex-
posure level also significantly predicted being a current smoker,
x*(2, N=1377)=29.06, p <.001 (low combat OR = 1.0 [Ref]
vs. medium combat OR=1.68, 95% CI=1.29-2.19; vs. high
combat OR = 2.24, 95% CI = 1.64-3.05; high vs. medium com-
bat OR =1.33, 95% CI=1.00-1.78) and was related to use of
mental health services, x* (2, N=1377) =31.00, p <.001 (low
combat OR=1.0 [Ref] vs. medium combat OR=1.62, 95%
CI=1.18-2.23; vs. high combat OR=2.68, 95% CI=1.88-
3.81; high vs. medium combat OR=1.65, 95% CI=1.20-
2.28).

PTS0 and Functioning

Table 1 presents the results of the PTSD and functioning analyses
stratified by combat exposure level. The column labeled 7ime effect
presents the F-statistic (Wilks’s lambda) for the test of whether
scores on continuous outcomes changed significantly over time.
For continuous outcomes, the column labeled P7SD Time 2 effect
presents the F-statistic (Wilkss lambda) for the Time 2 PTSD
x Time interaction. For categorical outcomes, the same column
presents the results of the Wald test for the severe PTSD symptoms

Journal of Traumatic Stress DOI 10.1002/jts. Published on behalf of the International Society for Traumatic Stress Studies.



53

PTSD and Functioning in Vietnam Veterans

\&S&.RNS.U
yI'L STI— 90T  610— CI'l  I¥FI— 960 800— 0TI SE€I— 160 %00 8661
«:00°9¢ = (LETT' DA I>(L€T11)d 0¢'l  T6'0— LOT TTO— 10T  %60— 860 I10— %60 690— %60 00 $861
UONOBJSIES 9J1]
Su1aq-[om [eU0SId]
8'0S ¥'0¥ €¢g L€ 0°¢¢ S5 7¢4 8661
«09°G (ISET =N ‘1) (X — Tes €LS 166 Ty 00 ¥'6¢ 7861
0 ‘SI9jOWS 1UIINT)
68°CE €Y LT €6L1 /901 ¥0'€E €06l ¥TTC OCIl 9I'ST  S9%L  9T¥HI 916 8661
[ >(99€1°1) A wkb6€°6Y = (99€T°1)d  H1°€C  LTST LOLT TO9T 6I'ZE 0LTT 9% 1T 6¥HI  88'1€ 696T 091 €0€I 7861
(s1o3yutIp Suoure)
yoam 1od syuriq
SI01ARYDq YI[eaYy 2AIESIN]
€T €0  TI'T 800 LI'T 890 TG0 900 €T I0T €60  TO0— 8661
«S6'% = (8001°1) 4 $6'1=(8001‘1)4 8¢1 090 L0OT 900— 9I'T /S0 %60 SO0 IZTI 690 660  LO0O— $861

(sruared 3uoure)
sonnOYJIp Sunuare]
#5699 (6£TT =N 1) X — 06 66€ €8y 8¢ 9C¢ €8¢ 8661 1942 %
(patirews 1949 Suouue)
pao10AIp 10 pareredag

60T 060— 0T 910 €I'T 60— 860 ¥%1'0— 1TI  %80— 10T 200 8661

«SH' S =(0621°1) 4 1> (0621 ‘DA S1'1 0L0— %1 80— I€T  €80— 460 II'0— 80T %80— 960 900 $861
coﬁu.mmﬂuwm _.mjxwm

€'l 0L0— 10T  €00— 61 ¥FI'l— 960 I1'0— £9T 9% I— %60  L0O 8661

k0T L= (€T 8TT=(€CIT ‘D) ¥T1 ¢8'0— LI'l  9I'0— 00T 940— 10T %I'0— 060 €90— 060 <TI0 $861

(parourred Suoure)
UOIIDBJSTIES [EILIEJA]
Suruonouny Arurey
swooImo Juruonoun,y

ReCi 15942 2w, as W as W as W as W as W as W
zou
1 As.Ld po=u+  (r=u-  (9=0)+  (0s=u—  (z=0+  (00s=u)—
Y3iH wnIps Mo

112435 (IS L PUE [2A9] JBqUIOD)

2ouaLI2dX7] 1BqUIOD) WEUIDTA 01 UOTIB[NY UT ‘66T UT SNIRIS ((JS.IJ) 1oPIosI(] $Sa1I§ dnewnensoJ Ag
SUBIDIOA WEUIAIA Fuowy SwI[qoIl] Y edH] dyoadsuoN pue ‘Gurag-[[2/\ [BUOSId] ‘sIotaeyaq YI[edH] ‘sdrysuone[ay A[rwe jo saInsed|N 1 qu[

Journal of Traumatic Stress DOT 10.1002/jts. Published on behalf of the International Society for Traumatic Stress Studies.



Koenen et al.

54

100" > @y 10" > 4, 60" >4,

“eYep SUISSIW 01 aNP ATEA SA7 "PIIEDIPUI ISIMIIYIO SSI[UN (*(7S) 7 2100s-Z Juasaidar sanfea [y swordwids (7§ T g 210495 Sutaey se payisse[d 10u = — ‘swordwhs (I [ 210495 SUIARY SE PIYISSE]D) = + 0N

LS°1 171 Tl [TO0  ¥ST 90T 60T 610 TET 050 060  L00— 8661

e 1GST=(SHITDL  FLTI=(SHFITDL  6L°1 680 €1 w0 %1 10 61T cTo  €€1 €€0 160 00°0 ¥861
unyg

99T /80 860  L00  ¥91 S0l ST TI'0 L6l T 880  €0°0— 8661

ek €CTT = (TLITDA 1> @I ¢¥1 Y0 STI cT0 18°1 160 10°T 800  /¥1 96°0 60 $0°0— ¥861
SpPIoD

Y€1 ¢80  €I'T 6TO0  €TT 980 860 L00  €TT 980 €60  900— 8661

«ST9=F8ITIDA I>@8I1°DA 8CT %90  HI'T 920  9€1 /90 €01 €10  6C1  S80 60  60°0— 7861
mwﬂu<

IST 66T 60T 060  9%T  €ST €01 SIo 9T 691 /80  90°0— 8661

w68 LT=(TSOT DA 1> (TS01'T) 681 VL1 0Tl €C0 9¢'1 IT1 L0°T 810  €I'T 10°T 060  60°0— ¥861
andneg

ST 880 LOT  HI'0  0LT 880  LO'T o SL1 Tl 60 100 8661

w8 L=(0LTTTd 60 T=(0LTIDA LT TL0 00T 600 991 ¢¢0 00T  L00  TST  €%0 IT'1 €00 7861
uﬁMwm
mEQEOHQ ﬂ—u_mwﬂ

?u@ﬁ& umwuomm\:oz

ek 16°6T = (1) X — €09 8'9¢ L'€S 60T 9'1¢ 6'GT 86T 1943 9f SITAIIS
Qﬁmo& _SGQE —uomD

9C’1  0CI— €01  8I0— €01  6£1— 460  600— OI'l 60— 160 SO0 8661

wl8°GT=(9€C1' DA 1> (9621’ LTT  660— 20T I70— 860  680— /60 10— STI  680— T60  TI'0 7861
ssourddepy

10999 3090 dw ], as W as W as w as w as w as w
zowl] gSld
%9 = u)+ (LTT=u)— (19=1u)+ (06 = u)— (07 = u)+ (00$ = #)—
Y3IH wnipapy Mo

119498 (ST J PU® [9A9] T6qUIOD)

panunuoy) °f 279z

Journal of Traumatic Stress DOI 10.1002/jts. Published on behalf of the International Society for Traumatic Stress Studies.



PTSD and Functioning in Vietnam Veterans 55

at Time 2 in the logistic regression model. All models adjusted for
Time 1 PTSD.

The PTSD X Time interaction effects in the ANCOVAs were
significant for marital satisfaction, sexual satisfaction, parenting
difficulties, life satisfaction, happiness, and a range of nonspecific
health complaints including feeling faint, fatigue, aches, colds, and
skin problems. Simple effects comparisons indicated that veterans
who had severe PTSD symptoms in 1998 exhibited significantly
worse functioning (p < .001) than those who did not meet criteria
for severe PTSD symptoms across all outcome measures. The
association between severe PTSD symptoms at Time 2 and worse
functioning remained significant (p <.001) when analyses were
stratified by level of combat exposure. Veterans with severe PTSD
symptoms in 1998 also showed significant declines in marital
satisfaction (p < .001), life satisfaction (p <.001), and happiness
(p <.01) between Time 1 and Time 2. Veterans without severe
PTSD symptoms at Time 2 showed no significant worsening on
any measure.

For categorical outcomes, after controlling for combat exposure
and severe PTSD symptoms at Time 1, severe PTSD symptoms
at Time 2 were significantly related to ever having been divorced
(OR=1.69, 95% CI = 1.13-2.56). Posttraumatic stress disorder
at Time 2 was also significantly associated with being a current
smoker (OR=1.59, 95% CI=1.08-2.36) and was related to
use of mental health services (OR =2.87, 95% CI =1.91,4.32).
The Time effect was only significant for alcohol use, which de-
clined significantly between assessments. The PTSD Time 2 x
Time interaction was not significant for alcohol use. The Combat
Exposure Level x Time and Combat Exposure Level x Time
x PTSD interactions were not significant at p <.05 for any
measure.

DISCUSSION

Our findings demonstrate that exposure to combat during the
Vietnam War continues to place veterans at risk for a wide vari-
ety of adverse psychological and social outcomes. Cross-sectional
studies of this cohort and others have shown that PTSD symptoms
increase in a dose-response relationship with combat exposure
(Dohrenwend et al., 2006; Kulka et al., 1990; Snow et al., 1988).
Indeed, our longitudinal data demonstrate that the strength of the
association between combat exposure and PTSD symptoms has
not diminished with time since military service. Almost 30 years
after their return from Vietnam, 10% of veterans in our sample
continued to experience signiﬁcant PTSD symptoms. Moreover,
persisting PTSD was associated with worse family functioning,
more smoking and drinking, less life satisfaction and happiness,
more mental health service use, and more nonspecific health com-
plaints.

The association of PTSD with current smoking and nonspe-
cific health complaints deserves further attention. A smaller pro-
portion of veterans with persisting PTSD quit smoking between

1984 and 1998. Over 50% of veterans with PTSD in the medium
and high combat groups were current smokers in 1998 compared
to 30%—-40% of those exposed to similar levels of combat, but
who did meet criteria for severe PTSD symptoms. The significant
association between combat-related PTSD and current smoking
is consistent with other studies of veterans (Beckham, 1999; Eisen
et al., 2004; Koenen et al., 2006; Schnurr & Spiro, 1999). More-
over, smoking has been posited as a mediator of the consistent
association between PTSD and worse health and may be one rea-
son veterans with PTSD had more nonspecific health complaints.
Growing evidence suggests veterans with PTSD are at higher risk
for future tobacco-related diseases including coronary heart disease
and lung and other cancers (Boscarino, 2004, 2006; Kubzansky,
Koenen, Spiro, Vokonas, & Sparrow, 2007). However, PTSD ap-
pears to have direct negative effects on self-reported health and
coronary heart disease that are independent of the PTSD-smoking
association (Kubzansky et al., 2007; Schnurr, Ford, et al., 2000;
Schnurr & Spiro, 1999). In fact, path analytic studies suggest
the direct effect of PTSD on health accounts for more of the
variance than the indirect of PTSD through smoking (Schnurr
& Spiro, 1999). Further longitudinal research aimed at clarifying
the relationships among PTSD, smoking, and health problems in
veterans is needed.

This study has several strengths including the large sample size
and longitudinal follow-up. The primary limitation of our study
is related to the nature of our sample. We randomly sampled from
membership in a veteran’s service organization (VSO). Thus, find-
ings from our study cannot be generalized to the entire population
of male Vietnam veterans. Many veterans suffering from PTSD
might have been less likely to be members of this VSO and to
have participated at Time 1 because one characteristic of PTSD is
distancing from social relationships. Our conclusions are based on
American Legionnaires who participated in the study two times
14 years apart and thus can be considered to represent a best-case
scenario of men who had actively joined a VSO and twice filled
out a mailed questionnaire. This best case would have resulted in a
systematic underestimate of the prevalence of PTSD in The Amer-
ican Legion. Moreover, even within The American Legion, PTSD
in 1984 was, in fact, associated with failure to have been located
and to respond in 1998. As a result, we might have lost some of the
most chronically ill veterans at follow-up. Indeed, 9.5% of Time
1 subjects who also responded at Time 2 met criteria for severe
PTSD symptoms. The prevalence of such symptoms among those
who did not respond at Time 2 was 11.1%. Thus, the persisting
negative effects of PTSD are likely to be underestimated in this
study.

The second major limitation of our study is the use of the
self-report survey methodology. Our assessment of combat expo-
sure and the functioning outcomes in this study were all based
on veterans' self-report, raising concerns about reporting biases.
Moreover, our categorization of combat exposure as low, medium,
and high was done to maintain consistency with previous work in
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this cohort. The actual cut-offs for each category were somewhat
arbitrary as they were based on the distribution of the combat
exposure measure in the original cohort. Time 1 of this study
took place at least 13 years after the veterans returned from Viet-
nam so that immediate sequelae cannot be taken into account.
The PTSD assessment was made according to a questionnaire
and not validated by clinical interviews. The PTSD symptoms
were assessed at two discrete points in time so that some individ-
uals in the “no PTSD” group might have had PTSD at another
time in their lives that was missed. This would result in mis-
classification of these individuals, dilution of differences between
the PTSD, and no PTSD groups, and hence underestimation of
effects.

Our findings provide further evidence that a substantial minor-
ity of Vietnam veterans continue to suffer from chronic combat-
related PTSD that is associated with profound and wide-ranging
negative effects on multiple areas of functioning and well-being
(Zatzick et al., 1997). These findings have implications for both
PTSD researchers and for clinicians caring for veterans. Further
research examining the life-course sequelae of PTSD in different
populations is needed. Such research will need to move beyond
documenting associations, as was done in the current study, and
aim to identify causal relationships between PTSD and outcomes.
Longitudinal designs whereby PTSD and multiple domains of
functioning are assessed at three or more time points would al-
low for a more thorough examination of the effect of PTSD on
functioning over time and the ways in which specific domains of
functioning affect the course of PTSD. Treatment studies may
be particularly suited for this purpose (Schnurr, Hayes, Lunney,
McFall, & Uddo, 2006).

The vast majority of men who served in the Vietnam theater
are now in the 47-66 year age group, and represent almost 13%
of their generation (Cohany, 1992). This group’s demands on the
health care system will likely increase as they age. Many veterans
with PTSD, like civilians, may go to primary care physicians with
non-specific health complaints rather than seeking mental health
services (Neria et al., 2006). Veterans may not be aware that their
current difficulties, with quitting smoking for example, may be
related to persisting combat-related PTSD. Close collaboration
between primary care physicians and mental health practitioners
will be needed to insure such veterans receive the treatment they
require and deserve.
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