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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
ﬁrst assessed in 1984 and followed-up 14 years later. Almost 30 years after 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 people served in the United States Armed Forces. Estimates of the
numbers who served in the Vietnam theater (i.e., in the Republic 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 Vietnam Veterans Readjustment Study (NVVRS; Kulka et al., 1990)
reported a lifetime posttraumatic stress disorder (PTSD) prevalence of 30.9% among male veterans who served in the Vietnam
theater during 1964–1975. Posttraumatic stress disorder had become 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 studies of Vietnam veterans have documented the adverse effects of

persistent PTSD on multiple domains of life functioning. Specifically, PTSD has been strongly associated with increased utilization of medical treatment services (Schnurr, Friedman, Sengupta,
Jankowski, & 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 Vietnam veterans has also been associated with decreased well-being,
compromised health and quality of life, and poor psychosocial adjustment (Ferrada-Noli, Asberg, Ormstad, Lundin, & Sundbom,
1998; McFarlane, Atchison, Rafalowicz, & Papay, 1994; Taft,
Stern, King, & King, 1999). However, the majority of the abovecited 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 symptoms 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 association between higher combat exposure and worse functioning in
this sample (Snow, Stellman, Stellman, & Sommer, 1988; Stellman, 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 combat 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
Participants
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 randomly sampling all male members of the American Legion who,
in October, 1983, belonged to any American Legion post in Colorado, 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 Vietnam War.
The cohort sample selection procedures are described elsewhere
(Snow et al., 1988; Stellman et al., 1988a–1988d). In 1998, a second questionnaire, nearly identical to the 1984 version, was mailed
to cohort members (Time 2). Extensive efforts were made to update 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 questionnaires. Nonrespondents were followed-up with several repeat
mailings and additional inquiries. As a result, 4,490 men completed 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 (n = 3,281) was 51% who did not
serve in SEA and 54% who were Vietnam veterans. Follow-up efforts 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 questionnaires 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; t (2574.37) = −24.07, p < .001; PTSD
M = 37.37, SD = 14.54; t(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 Review Board of the Columbia College of Physicians and Surgeons,
New York. The survey development was described in more detail 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 demographic 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) because they are closer in time to the events. For comparability with
our previous report, the scores were categorized as low (n = 520;
8–15), medium (n = 566; 16–25), or high (n = 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 Edition, 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 studies of Vietnam veterans (Kulka et al., 1990). That is, veterans
who reported often or very often to experiencing one symptom in
the intrusive reexperiencing cluster, three symptoms in the avoidance/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 terminology because our PTSD measure has not been validated against a
structured interview for PTSD.
The following scales were adapted from the Psychiatric Epidemiology 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 5point Likert-type scale that asked how often in the past 6 months
the veteran has experienced sexual problems (e.g., difﬁculty reaching 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 not
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 (not a problem), 2 (a minor problem), 3 (a problem),
or 4 (really a major problem). Factor analysis produced ﬁve wellseparated factors that each appeared to represent a distinct health
outcome dimension: faintness (Faint), fatigue or physical depression (Fatigue), aches and pains (Aches), colds (Colds), and skin
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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 signiﬁcance of the association were assessed by the odds ratio (OR) with
95% conﬁdence intervals (CIs).
Next, we conducted a set of analyses to examine whether combat exposure level had a dose-response relation with functioning at
Time 2. We conducted one-way ANOVAs with three levels (combat 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 combat groups were signiﬁcantly different in functioning outcomes at
Time 2. Consistent with our previous work, we measured the association between combat exposure level and categorical outcomes
using logistic regression, estimating the strength and signiﬁcance
by the OR with 95% CIs.
Finally, we conducted a set of analyses to examine whether persistence of severe PTSD symptoms was related to worse functioning over a 14-year period, regardless of combat exposure level. For
continuous outcomes, we conducted a 3 (combat exposure level:
low, medium, high) × 2 (time: 1984, 1998) × 2 (severe PTSD
symptoms: no, yes) analysis of covariance (ANCOVA) controlling for severe PTSD symptoms at Time 1 to examine whether
PTSD symptoms at Time 2 were associated with persisting negative 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 examine group differences in 1998 measures when the Wilks’s lambda
was signiﬁcant for an interaction term. These were followed by
paired sample t 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% CIs.
All analyses were repeated using nonparametric tests, which
produced similar patterns of results and so are not presented.

RESULTS
At Time 1, 11.8% of the Vietnam veterans had severe PTSD symptoms. This decreased to a prevalence of 10.5% at Time 2. Participants 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 (n = 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 between combat exposure and PTSD was unchanged when the number 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 functioning measures except alcohol use, which showed a strong trend,
F (2, 1271) = 2.97, p = .052. Speciﬁcally, level of combat exposure predicted less marital satisfaction among partnered veterans, F (2, 1192) = 5.69, p < .01, less sexual satisfaction, F (2,
1318) = 9.05, p < .001, more parenting difﬁculties among veterans with children, F (2, 1099) = 3.15, p < .05, less life satisfaction, F (2, 1339) = 14.32, p < .001, and less happiness,
F (2, 1341) = 15.73, p < .001. Combat exposure was also associated 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,
p < .001. Post hoc tests revealed that veterans in the high combat groups had signiﬁcantly ( p < .05) worse functioning on all
measures than veterans in the low combat group except for alcohol use, which showed a strong trend ( p = .06). Medium combat
veterans had signiﬁcantly worse functioning than low combat veterans on all measures of functioning except parenting satisfaction

( p = .11) and feeling faint ( p = .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, χ 2 (2, N = 1377) = 14.41, p < .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 exposure level also signiﬁcantly predicted being a current smoker,
χ 2 (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 combat OR = 1.33, 95% CI = 1.00–1.78) and was related to use of
mental health services, χ 2 (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).

PTSD and Functioning
Table 1 presents the results of the PTSD and functioning analyses
stratiﬁed by combat exposure level. The column labeled Time 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 PTSD Time 2 effect
presents the F -statistic (Wilks’s lambda) for the Time 2 PTSD
× Time interaction. For categorical outcomes, the same column
presents the results of the Wald test for the severe PTSD symptoms
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Functioning outcome
Family functioning
Marital satisfaction
(among partnered)
1984
1998
Sexual satisfaction
1984
1998
Separated or divorced
(among ever married)
% ever 1998
Parenting difﬁculties
(among parents)
1984
1998
Negative health behaviors
Drinks per week
(among drinkers)
1984
1998
Current smokers, %
1984
1998
Personal well-being
Life satisfaction
1984
1998
0.10
0.04

50.0
35.0

25.65
14.65

0.69
1.01

52.6

0.94 −0.69
0.91 −1.35

16.40
14.26

13.03
9.16
39.4
24.5

0.99
0.93

−0.07
−0.02

28.3

42.3
33.7

14.49
11.30

0.05
0.06

0.94 −0.11
1.20 −0.08

31.88
18.16

1.21
1.43

35.8

1.08 −0.11
1.21 −0.14

0.96 −0.84
1.01 −0.84

M

0.06
0.02

SD

0.90 −0.14
1.67 −0.11

M

M

55.7
53.3

22.70
19.03

0.57
0.68

0.98 −0.94
0.96 −1.41

21.46
22.24

0.94
0.92

48.3

0.97 −0.83
0.98 −0.79

1.01 −0.76
0.96 −1.14

SD

M

57.3
40.4

16.02
10.67

1.01 −0.22
1.12 −0.19

37.19
33.04

1.16 −0.06
1.17
0.08

39.9

1.31 −0.28
1.13
0.16

High

M

53.2
50.8

25.27
17.43

0.60
0.73

1.07 −0.92
1.06 −1.25

27.07
17.93

1.07
1.12

59.0

1.24 −0.70
1.07 −0.90

1.30
1.14

33.14
33.89

1.38
1.23

1.15
1.09

1.24
1.13

SD

+(n = 64)

1.17 −0.85
1.01 −0.70

SD

−(n = 227)

1.00 −0.16
1.29 −0.03

SD

+ (n = 61)

Medium
−(n = 505)

0.90 −0.63
0.94 −1.46

SD

+(n = 20)

0.12
0.07

M

−(n = 500)

Low

Combat level and PTSD severity

F (1,1237) < 1

Continued

F (1,1237) = 36.29∗∗∗

χ 2 (1, N = 1351) 5.60*

F (1,1366) < 1

F (1,1366) = 49.39∗∗∗

—

F (1,1008) = 4.95*

χ 2 (1, N = 1239) 6.65∗∗

F (1,1290) = 5.45*

F (1,1123) = 27.29∗∗∗

PTSD Time 2
Effect

F (1,1008) = 1.94

—

F (1, 1290) < 1

F (1, 1123) = 2.28

Time effect

Table 1. Measures of Family Relationships, Health Behaviors, Personal Well-Being, and Nonspeciﬁc Health Problems Among Vietnam Veterans
By Posttraumatic Stress Disorder (PTSD) Status in 1998, in Relation to Vietnam Combat Experience

PTSD and Functioning in Vietnam Veterans
53

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

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

0.90
0.87
0.97
0.93
0.92
0.88
0.91
0.90

−0.09
−0.06
−0.09
−0.06
−0.04
−0.03
0.00
−0.07

0.33
0.50

0.96
1.42

0.85
0.86

1.01
1.69

0.43
1.22

1.11
0.97

0.03
0.01

−0.85
−0.97
31.6

0.92
0.91

15.9

0.12
0.05

1.33
1.32

1.47
1.97

1.29
1.23

1.13
1.62

1.52
1.75

1.25
1.10

0.25
0.19

0.08
0.12

0.13
0.07

0.18
0.15

0.07
0.11

20.9

−0.11
−0.09

M

1.19
1.09

1.01
1.05

1.03
0.98

1.07
1.03

1.00
1.07

0.97
0.97

SD

−(n = 505)

0.71
1.06

0.91
1.05

0.67
0.86

1.11
1.53

0.55
0.88

53.7

−0.85
−1.39

M

1.41
1.54

1.81
1.64

1.36
1.23

1.36
1.46

1.66
1.70

0.98
1.03

SD

+ (n = 61)

Medium

0.42
0.27

0.25
0.07

0.26
0.29

0.53
0.30

0.09
0.14

26.8

−0.21
−0.18

M

1.31
1.22

1.25
0.98

1.14
1.13

1.20
1.09

1.00
1.07

1.02
1.03

SD

−(n = 227)
M

0.89
1.21

0.45
0.87

0.64
0.82

1.74
1.95

0.72
0.88

60.3

1.79
1.57

1.43
1.66

1.28
1.34

1.89
1.51

1.75
1.45

1.27
1.26

SD

+(n = 64)

−0.99
−1.20

High

F (l,1172) = 12.23∗∗∗
F (l,1145) = 15.51∗∗∗
F (l,1145) = 1.74

F (l,1184) = 6.15*
F (1,1172) < 1

F (1,1184) < 1

F (l,1052) = 27.85∗∗∗

F(l,1170) = 7.87∗∗
F (l,1170) = 1.09
F (1,1052) < 1

χ 2 (1) = 25.51∗∗∗

F (1,1236) = 25.87∗∗∗

PTSD Time 2
Effect

—

F (1,1236) < 1

Time effect

Note. + = Classiﬁed as having severe PTSD symptoms, – = not classiﬁed as having severe PTSD symptoms. All values represent z-score M (SD.) unless otherwise indicated. Ns vary due to missing data.
* p< .05. ∗∗ p < .01. ∗∗∗ p < .001.

Happiness
1984
1998
Used mental health
services, % ever 1998
Non-speciﬁc physical
health Problems
Faint
1984
1998
Fatigue
1984
1998
Aches
1984
1998
Colds
1984
1998
Skin
1984
1998

SD

M

M

SD

+(n = 20)

−(n = 500)

Low

Combat level and PTSD severity

Table 1. Continued
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at Time 2 in the logistic regression model. All models adjusted for
Time 1 PTSD.
The PTSD × 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 declined signiﬁcantly between assessments. The PTSD Time 2 ×
Time interaction was not signiﬁcant for alcohol use. The Combat
Exposure Level × Time and Combat Exposure Level × Time
× 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 variety 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 complaints.
The association of PTSD with current smoking and nonspeciﬁc health complaints deserves further attention. A smaller proportion of veterans with persisting PTSD quit smoking between
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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). Moreover, smoking has been posited as a mediator of the consistent
association between PTSD and worse health and may be one reason 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 appears 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, ﬁndings 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 American 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 exposure 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

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

56

Koenen et al.

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 Vietnam 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 individuals in the “no PTSD” group might have had PTSD at another
time in their lives that was missed. This would result in misclassiﬁcation 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 minority of Vietnam veterans continue to suffer from chronic combatrelated 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 allow 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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