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Objective: Rates of some psychological disorders are higher among enlisted
U.S. military personnel than socio-demographically matched civilians. Indirect
evidence suggests some internalizing and externalizing psychological problems
among enlistees onset prior to enlistment. However, the consistency and strength
of the associations between pre-enlistment psychological problems and enlist-
ment over time is unknown. We address this uncertainty by examining whether
internalizing and externalizing problems in high school predicted subsequent
military enlistment using a large cohort-sequential panel study.

Method: The Monitoring the Future study administered baseline surveys from
1989-2014 and biennial follow-up surveys two and four years later to national
samples of high-school seniors (N = 20,823). Validated self-report scales assessed
internalizing (depression, low self-esteem) and externalizing (risk-taking, school
misbehavior, conduct disorder, interpersonal violence, alcohol, and drug use)
problems in each survey. Follow-up surveys assessed military enlistment. Logistic
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regression models were used to estimate associations of problems scales with

subsequent enlistment.

Results: School misbehavior in 12 grade, and risk-taking in 12 grade and two
years after graduation were associated with significantly elevated odds of enlist-
ment at follow-up. Although modest, these associations were linear and invariant
across respondent sex and baseline survey year.

Conclusions: School misbehavior and risk-taking predicted subsequent enlist-
ment and there was no evidence of historical changes in these associations over
the course of 25 years; these pre-enlistment psychological problems do not fully
explain the high rates of psychological disorders among enlisted military person-
nel. Further research is needed to determine whether these predictors are asso-
ciated with negative outcomes during or after military service.

In the U.S. military, psychological dis-
orders are the leading cause of impairment
and morbidity (Armed Forces Health Sur-
veillance Center, AFHSC, 2019). Some stu-
dies have found that several psychological
disorders are more common among enlisted
U.S. military personnel than socio-
demographically matched civilians (Hoerster
et al., 2012; Kessler et al., 2014). It is not
known how much this is due to people with
psychological disorders being drawn to mili-
tary service versus the effects of military
service on these disorders. A survey of new
U.S. Army soldiers carried out in the Army
Study to Assess Risk and Resilience in Servi-
cemembers (STARRS; Ursano et al., 2014)
argued that selection is involved to some
degree based on the finding that lifetime
prevalence of certain DSM-IV disorders
was significantly higher among new soldiers
than socio-demographically matched civi-
lians from a separate survey (Rosellini
et al.,, 2015). The disorders with elevated
prevalence among new soldiers included
two internalizing disorders (generalized
anxiety disorder, posttraumatic stress disor-
der) out of five assessed (the others were
major depressive disorder, bipolar disorder,
and panic disorder) and one externalizing
disorder (conduct disorder) out of five
assessed (the others were attention-deficit
/hyperactivity disorder, intermittent explo-
sive disorder, oppositional-defiant disorder,
and substance use disorder). However, ques-
tions have been raised about whether the

comparison group was representative of all
civilians and whether the assessments of psy-
chological disorders in the Army STARRS
survey and comparison survey were identical
(Hoge et al., 2014).

The optimal way to evaluate the pos-
sibility of selection into military service
would be to assess psychological disorders
in a large representative sample of late ado-
lescents who were followed over time to
determine if these disorders predicted subse-
quent enlistment. We are aware of three
studies that did this. Johnson and Kaplan
(1991) followed 2,408 7™-grade males in
Houston into early adulthood and found
that 7 grade externalizing problems (e.g.,
arrests, disliked by peers) and lack of social
integration (e.g., family moved around dur-
ing adolescence, changes in social network)
predicted subsequent military enlistment
(odds-ratios [ORs] = 1.55 to 4.44) but that
internalizing problems, including low self-
confidence and self-derogation, did not.
Elder et al. (2010) followed 6,938 adoles-
cent males from the National Longitudinal
Study of Adolescent Health into early adult-
hood and found that history of fighting and
lack of social connectedness during adoles-
cence predicted subsequent enlistment
(OR = 1.16). Internalizing problems were
not examined. Teachman and Tedrow
(2014) followed 4,599 male and 4,385
female adolescents in the 1998-2009
National Longitudinal Survey of Youth
into early adulthood and found that
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intermediate levels of delinquent behavior
(e.g., destroying and damaging property,
attacking others, arrests) were associated
with significantly elevated odds of enlist-
ment compared to students with either very
low or very high levels of delinquency. No
other externalizing or internalizing problems
were examined.

Despite some evidence that rates of
some internalizing and externalizing psycho-
logical disorders are higher among enlisted
U.S. military personnel (Hoerster et al.,
2012; Kessler et al., 2014) and that these psy-
chological problems may have onset prior to
enlistment (Rosellini et al., 2015), there is no
direct evidence for the association between
pre-enlistment psychological problems and
enlistment, and the strength of these associa-
tions over time is unknown. The purpose of
this study was to examine internalizing and
externalizing symptoms as predictors of mili-
tary enlistment in the four years after high-
school  graduation. We carried out
a secondary analysis similar to these earlier
studies in a larger sample with more diverse
measures of psychological problems. The
dataset we used was the Monitoring the
Future (MTF) study, a national cohort-
sequential panel survey of high school seniors
that has measured trends in adolescent sub-
stance use and related attitudes in annual sur-
veys since 1976 and followed these students
biennially for 12 years after high school gra-
duation (Miech et al., 2019). Beginning in
1989, MTF added survey questions about
other topics that are rotated across subsam-
ples to reduce respondent burden. We studied
the 20,823 MTF respondents in the
1989-2014 baseline subsamples who were
administered questions about psychological
problems. Given that the possibility of differ-
ential selection into military service across his-
torical time has been the subject of speculation
(Segal et al., 1999), we investigated whether
associations of psychological problems with
subsequent military enlistment changed over
the span of nearly three decades. Study find-
ings may have implications for understanding
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the high rates of some psychological disorders
among enlisted military personnel.

METHODS
Sample and Data Collection

The baseline MTF survey is carried
out each spring via group self-
administration in classrooms selected to be
representative of all secondary students in
the country. Flyers are provided to students
and letters to parents to explain the study.
Passive parental informed consent and
active adolescent assent are required for
participation. Subsequent biennial mail fol-
low-up surveys track random subsamples of
baseline respondents. Periodic newsletters
are mailed to respondents between baseline
and follow-ups to report study results,
maintain rapport, and request address
updates. Follow-up paper and pencil sur-
veys are sent by mail for self-
administration accompanied by a 25 USD
check and a pre-stamped/addressed return
envelope. Respondents who do not com-
plete the follow-up survey receive
a reminder letter, postcard, and phone call
from MTF staff.

The 115 core MTF questions focus
largely on substance use. The expanded
1,185 MTF questions beginning in 1989
are rotated across six random subgroups of
respondents to expand breadth of assess-
ment without substantially increasing
respondent burden. We focus on MTF
forms 2 and 6, which contain the largest
number of questions about psychological
problems. These baseline surveys were com-
pleted by 20,823 12™-grade students
(48.9% male; n = 10,174) between 1989
and 2014 with response rates of 79.2—
86.2% (82.8% mean) over those years
(Miech et al., 2016). Biennial follow-up sur-
veys repeated the psychological problem
questions and included information about
subsequent educational and career experi-
ences through 12 years after baseline. We
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consider military enlistment reported only in
the first two follow-up surveys (T1-T2)
because the majority of reported enlistments
(66.0% male; 63.1% female) were in those
surveys (see Supplemental Table S1). Condi-
tional response rates were 39.8-73.1%
(58.7% mean) at T1 and 20.1-69.0%
(53.9% mean) at T2. See Miech et al.
(2016) for additional details regarding
MTF study design.

Measures

Nine types of psychological problems
are included in the surveys. Two involve
internalizing problems (depression symp-
toms, self-esteem) and seven externalizing
problems (risk-taking, school misbehavior,
overt and covert conduct disorder, interper-
sonal violence, alcohol and illicit substance
use). The same questions are asked in the
T1-T2 surveys with the exception of school
misbehavior, which is assessed only at TO
and replaced in the follow-up surveys with
questions about vocational experiences that
include a question about military enlistment.
All of the nine psychological problems are
assessed in multi-item scales that were ori-
ginally developed and psychometrically vali-
dated by the MTF researchers (Laetz &
Kloska, 2015). We confirmed all nine scales
in exploratory factor analyses; see Supple-
mental Table S2 for a list of all scales and
items for each scale.

Internalizing Problems

Depression symptoms, such as hope-
lessness and anhedonia, is assessed only in
form 6. The assessment consists of four
balanced (i.e., two stated positively and
two negatively) items adapted from the
Center for Epidemiologic Studies Depres-
sion Scale (Radloff, 1977). There is no
explicit recall period. Response options
range from 1 (disagree) to 5 (agree).
Responses were summed (after reverse-
coding positive items) without weighting
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to create the scale. TO-T1 reliabilities are
a =.80-.82. Low self-esteem is assessed
with eight balanced items created by the
MTF researchers based on earlier research
(e.g., worthlessness, positive attitudes
toward oneself, satisfaction with oneself;
Ryff & Keyes, 1995) using the same 1-5
disagree-agree response options (Schulen-
berg et al., 2005) and summed without
weighting. TO-T1 reliabilities are o = .88-
.89.

Externalizing Problems

School misbehavior is assessed with
a 4-item scale over a 4-week recall period
based on earlier research (Bryant et al.,
2003); this scale assessed truancy, skipping
class, being sent to detention, and school
suspensions/expulsions. Reliability is
a = .60. Risk-taking (Jessor et al., 1994),
such as engagement in potentially dangerous
and risky behaviors, is assessed with
a 2-item question series. TO-T1 reliabilities
are a = .80-.80. Both scales use the same 1-5
disagree-agree response options as the inter-
nalizing scales.

The other 5 externalizing scales are
assessed with questions about frequency of
behaviors over a 12-month recall period.
Overt and covert conduct disorder scales
include items based on the DSM-III-R
(American Psychiatric Association, 1987)
with 5-point ordinal response options from
1 (not at all) to 5 (5 or more times). There
are 5 items in the overt conduct disorder
scale (TO-T1 reliabilities of a = .76-.72),
which included hitting others, using
a weapon to get something, stealing cars,
and arson, and four in the covert conduct
disorder scale (T0-T1 reliabilities of o = .74-
.72), which included breaking and entering,
and stealing. The same response categories
are used in the interpersonal violence scale,
which includes 3 items based on the adoles-
cent problem behavior literature (Jessor
et al.,, 1994), such as getting into fights at
work/school, gang fights, and hurting
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someone else such that they require medical
attention. TO-T1 reliabilities are o = .73-.65.

Past-year alcobol use and past-year
illicit substance use are assessed with single
questions: “On how many occasions (if any)
have you been drunk or very high from
drinking alcobolic beverages during the last
12 months?” (only asked in form 6) and
“On how many occasions (if any) have you
used/taken [substance] during the last
12 months?” Nine illicit substances are
assessed in separate questions: marijuana/
hashish, LSD, other hallucinogens, cocaine,
amphetamines, sedatives/barbiturates, tran-
quilizers, heroin, and narcotics. The
response options are from 1 (0 occasions)
to 7 (40+ occasions). We kept the 1-7 alco-
hol scale separate and created a 9-63 illicit
substance use scale by summing the 1-7
responses across the nine types of sub-
stances.

Transforming Skewed Distributions

We transformed skewed distributions
of the problem scales (see Supplemental
Table S3) by assigning each respondent
a decile on the distribution of each scale
(0-9) and then standardizing this trans-
formed score to a mean of 0 and standard
deviation of 1. The exceptions were inter-
personal violence and covert conduct disor-
der, both of which were so highly skewed
that they were transformed into 0-1
dichotomies, where 1 = any positive
response. The proportions positive on these
two at TO-T1 were 26.9-16.4% for inter-
personal violence and 10.7-4.8% for covert
conduct disorder.

Socio-demographics

Several baseline socio-demographics
have been found previously to predict mili-
tary enlistment in MTF (Bachman et al.,
2000; Segal et al., 1999; Segal et al., 1998)
and were included as covariates in our
study: sex, race/ethnicity (non-Hispanic
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White, non-Hispanic Black, Hispanic,
Other), census division (New England, Mid-
Atlantic, East/North Central, West/North
Central, South Atlantic), urbanicity (large
metropolitan, other metropolitan, non-
metropolitan), parent education (college,
some college, high school, less than high
school), school type (public school, private
school), birth order (only child, oldest, mid-
dle, youngest), political preference (liberal,
conservative, independent), and religion
(Catholic, other Christian, other religion,
none). The T1 survey additionally assessed:
respondent’s marital status (currently, pre-
viously, never married), number of children
(0, 1+), and education (high school, some
college).

Military Enlistment

T1-T2 respondents were asked “How
likely are you to serve on active duty in the
armed forces?” Responses options were:
1 = Definitely Won’t, 2 = Probably Won’t,
3 = Probably Will, 4 = Definitely Will, 5 =1
am doing this now, 6 = I have done this. We
recoded these responses into a dichotomous
1-0 Yes-No measure of enlistment-to-date
where original scores of 5-6 were recoded
to Yes and original scores of 1-4 were
recoded to No.

Analysis Methods

The small amount of item-level miss-
ing data in the TO completed surveys
(0.6-7.5% across scales; see Supplemental
Table S4) was imputed separately for boys
and girls using multiple imputation (MI; 5
imputations) by predictive mean matching
(Little, 1988). The same procedure was
used to impute missing scores on the depres-
sion symptom and alcohol scales for respon-
dents in the form 2 subsample. TO scales
were then constructed based on these impu-
tations in each MI dataset. Item-level miss-
ing values in the T1 survey (0.7-3.3%
missing across scales; see Supplemental
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Table S4) were then imputed among respon-
dents who completed the T1 survey using
the TO scales and socio-demographics along
with valid T1 items. T1 scales were then
constructed in each of the five MI datasets
for those who completed the T1 survey and
T1 scale scores were imputed for those who
did not complete the T1 survey using TO
scales and socio-demographics.

MI logistic regression analysis was
used to estimate bivariate associations of
each TO psychological problem scale (i.e.,
depression symptoms, low self-esteem, risk-
taking, school misbehavior, overt conduct
disorder, covert conduct disorder, interper-
sonal violence, alcohol use; and illicit sub-
stance use) with T1 military enlistment
controlling for socio-demographics. Parallel
models were then estimated for T1 psycho-
logical problems and TO school misbehavior
predicting enlistment between T1 and T2
among respondents who had not enlisted as
of T1. We also examined nonlinearities by
including a high-risk indicator at the 80
percentile of each problem scale. Multivari-
ate models were estimated with all signifi-
cant predictors. Finally, we investigated
whether associations of psychological pro-
blems with enlistment differed by respon-
dent sex and changed across five time
periods when military enlistment rates are
known to have changed (Defense Manpower
Data Center, 2012): the first Gulf War (-
1989-1991); the Clinton presidency (1992—
1998); the Balkans Conflict and
September 11 Terrorist Attacks (1999—-
2003); the start of the Iraq and Afghanistan
wars (2004-2008); and the Obama presi-
dency and War on Terror (2009-2014).
Logistic regression coefficients and = 2
times their MI standard errors were expo-
nentiated to generate ORs and 95%
confidence intervals (CIs). In addition to
socio-demographic characteristics, the four
dummy variables for time were included as
covariates in all models. Given the large
number of models tested, the Benjamini-
Hochberg method (Benjamini & Hochberg,
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1995) was used to adjust significance tests
for the false discovery rate.

RESULTS
Enlistment

Military enlistment by T1 averaged
3.4% (5.3% boys; 1.7% girls) over the
study period, but decreased significantly
over time (F4 = 5.4, p < .001) (Table 1).
The conditional T2 enlistment rate averaged
1.7% (3.1% boys; 0.5% girls) and again
varied significantly over the study period
(F4 = 2.4, p = .045), for a cumulative enlist-
ment rate as of 4 years after high school of
5.0%. The average enlistment rate by T2 in
the MTF survey was about 65% of the
enlistment rate among respondents over all
follow-up waves, for a total MTF enlist-
ment rate of about 7.7% (5.0%/.65). The
latter is slightly higher than the published
population-level enlistment rate of 6.6%
among all U.S. students who graduated
from high school between 1989 and 2014
(National Center for Education Statistics
2019).

Socio-demographics Predicting
Enlistment

On average, 0.3% of respondents did
not graduate from high school or complete
the GED equivalent by T1. Consistent with
prior MTF reports (Bachman et al., 2000;
Segal et al., 1998; Segal et al., 1999), enlist-
ment by T1 was significantly associated
with being male (OR [95% CI] = 3.15 [2.-
58-3.86], p < .05), Non-Hispanic Black
(1.81 [1.31-2.50], p < .03), living in a Non-
Metropolitan  Area (1.45 [1.11-1.88],
p < .05), having parents with high-school
level education compared to parents with
college-level education (1.39 [1.03-1.87],
p < .05), attending public rather than pri-
vate school (2.33 [1.55-3.51], p < .05), and
identifying as Protestant Christian rather
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TABLE 1. Military Enlistment Reported in the MTF Sample between 1990 and 2015*

T4 Enlistment

T, Enlistment® Population Enlistment Rate

%  (SE) (n) %  (SE) (n) %
Baseline Survey Years
First Gulf War 1989-1991 5.1 (0.5) (2,466) 2.2 (0.3) (2,257) 9.3
Clinton Presidency 1992-1998 3.6 (0.2) (5,741) 1.7 (0.2) (5,349) 7.5
Balkan Conflict and 9/11 1999-2003 3.3 (0.3) (4,081) 1.9 (0.2) (3,825) 6.8
Start of Irag/Afghanistan Wars 2004-2008 2.9 (0.3) (4,063) 1.5 (0.2) (3,803) 5.5
Obama Presidency/War on Terror 2009-2014 2.8 (0.2) (4,472) 1.2 (0.1) (2,997) 4.6
Total 19892014 3.4 (0.1) (20,823) 1.7 (0.1) (18,231) 6.6
Fq 5.4* <.001 2.4* 0.045

Abbreviations. MTF, Monitoring the Future Survey; SE, standard error.

*Significant at the.05 level, two-sided MI-based test.

*Estimates based on 5 MI weighted datasets. Standard errors are calculated to reflect the effects of the multiple imputations.
Sample sizes represent the total numbers of respondents to the T1 surveys and the total number of eligible respondents (i.e., not

previously enlisted) in the T2 survey.

Excluded from the T2 enlistment sample are baseline respondents who reported any enlistment or were imputed to be enlisted at
T1. Respondents from the baseline survey years in 2013-2014 were not asked about T2 follow-up data and had only T1 follow-up

data.

than Catholic (1.37 [1.09-1.72] p < .05; see
Supplemental Table S5 for details). Enlist-
ment between T1 and T2 was significantly
associated with being male and having par-
ents with less than high-school level educa-
tion.

Associations among Problem Scales

Exploratory factor analysis found two
meaningful dimensions at both timepoints
(TO-T1 eigenvalues of 2.8-2.4, 1.7-1.7,
and 1.0-1.1 for the first three unrotated
principal factors) and nine psychological
problem scales (see Supplemental Table
S6). The two scales on the first dimension
represent internalizing problems (depression
symptoms, low self-esteem; rotated factor
loadings .94-.95) and the remaining seven
scales represent externalizing problems
(school misbehavior, risk-taking, overt and
covert conduct disorder, alcohol use, and
illicit substance use; rotated factor loadings
.38-.70). The factors were correlated r = .16-
12 at TO-T1.

Psychological Problems Predicting
Enlistment

Neither of the two internalizing pro-
blem scales predicted enlistment significantly
at either T1 or T2 (Table 2). Three externa-
lizing scales were significant predictors:
school misbehavior at T1 (OR [95%
CI] = 1.08 [1.01-1.16], p < .05) and T2
(1.30 [1.14-1.49], p < .05); risk-taking at
T1 (1.20 [1.10-1.31], p < .05) and T2 (1.23
[1.07-1.41], p < .05); and interpersonal vio-
lence at T2 (1.56 [1.16-2.11], p < .05). Four
of these five individually significant associa-
tions (the exception was school misbehavior
predicting T1 enlistment) remained signifi-
cant after adjusting for the false discovery
rate (p = .001-.012). A comparison of the
psychological problems predicting enlistment
at T1 versus T2 (Table 2) indicated five exter-
nalizing psychological problems were more
strongly related to enlistment between T1
and T2 than between baseline and T1: risk-
taking (F = 4.4, p = .037), school misbehavior
(F=13.4,p <.001), covert conduct disorder
(F = 5.1, p = .033), illicit substance use
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TABLE 2. Univariate Associations of Internalizing and Externalizing Problem Scales with Subsequent Military
Enlistment Pooled across All MTF Cohorts*

T4 Enlistment T, Enlistment Enlistment Differences®

OR (95% ClI) Pe° OR (95% Cl) Pr,° F4 Prq
Internalizing
Depression symptoms 1.06 (0.97-1.15) 0.40 1.1 (0.95-1.30) 0.38 0.6 0.46
Low self-esteem 1.02 (0.93-1.11)  0.90 1.08 (0.90-1.29) 0.48 0.3 0.58
Combined® 1.03 (0.95-1.12) 1.08 (0.90-1.30) 0.3 0.59
Externalizing
School misbehavior® 1.08*  (1.01-1.16) 0.21 1.30*  (1.14-1.49)  0.001 13.4* <.001
Risk-taking 1.20*  (1.10-1.31)  0.001 1.23*  (1.07-1.41)  0.012 4.4* 0.037
Overt conduct disorder 1.04 (0.95-1.14)  0.91 0.97 (0.84-1.12)  0.38 0.0 0.86
Covert conduct disorder ~ 1.02 (0.78-1.32)  0.63 1.49 (0.78-2.86)  0.69 5.1* 0.033
Interpersonal violence 1.19 (0.91-1.56) 0.40 1.56* (1.16-2.11) 0.012 6.6* 0.013
Alcohol use 0.99 (0.91-1.08)  0.90 1.04 (0.91-1.19)  0.61 2.8 0.10
lllicit substance use 0.95 (0.86-1.05)  0.52 1.09 (0.93-1.28)  0.39 7.8* 0.009
Combined® 1.07 (1.00-1.16) 1.17 (0.99-1.39) 7.6* 0.009

Abbreviations. MTF, Monitoring the Future Survey; OR, odds ratio; CI, confidence interval.

*Significant at the.05 level, two-sided MI-based test.

“Model estimates are based on 5 MI weighted datasets. All models controlled for baseline year demographic information (gender,
race, census division, urbanicity, parent education, school type, and religion). Excluded from the analysis of T2 enlistment were
respondents with any observed or imputed enlistment at T1 or respondents with a baseline year survey in 2013 or 2014. Except for
interpersonal violence and covert conduct, internalizing and externalizing problem scale values ranged from 0-9, corresponding to
a decile categorization scheme, and were divided by its own standard deviation. Interpersonal violence and conduct disorder decile
values were top-coded at 1, creating a dichotomous variable (values = 0,1) indicating any endorsement of an item within each
separate scale.

bSignificance of the interaction of the enlistment period and each externalizing and internalizing problem in a pooled model of T1-

T2 time periods.
p-value adjusted for the false-discovery rate.

dCombined total score equals the sum of all percentile-transformed externalizing and internalizing problem scale scores within
a type of problem scale (internalizing: values = 0-18; and externalizing: values = 0-62).

°School misbehavior was only measured at baseline.

(F = 7.8, p = .009), interpersonal violence
(F=6.6,p=.013).

Multivariate analysis found that risk-
taking (OR [95% CI] = 1.20 [1.10-1.31])
explained the significant association of
school misbehavior (1.03 [0.96-1.11]) with
T1 enlistment after adjusting for socio-
demographic characteristics. Risk-taking
and school misbehavior remained significant
(risk-taking 1.19 [1.03-1.37]; school misbe-
havior 1.26 [1.10-1.44]) in the T2 model
and explained the significant association of
interpersonal violence (1.35 [0.99-1.85])
with T2 enlistment (Table 3). In separate
models predicting T1 and T2 enlistment,
the two-way interactions between school
misbehavior, interpersonal violence, and
risk-taking were consistently non-significant

(Fy = 0.1-2.6, p = .75-.11; see Supplemental
Table S7).

Subgroup Associations

We were unable to document signifi-
cant interactions between problem scores
and sex in predicting enlistment (F,
= 0.0-2.2, p = .15-.93; see Supplemental
Table S8). We also investigated nonlinear
associations by including dummy variables
for scoring at or above the 80 percentile on
each problem score in addition to the linear
term. None of these dummy variables was
significant in predicting either TO or T1
enlistment (see Supplemental Table S9).
Finally, we examined whether the associa-
tions of psychological problems with
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TABLE 3. Multivariate Associations of Problem Scales
with Subsequent Military Enlistment Pooled across All
MTF Cohorts®

T1 enlistment T2 enlistment

OR (95%Cl) OR (95%Cl)
School 1.03 (0.96-1.11) 1.26* (1.10-1.44)
misbehavior
Risk-taking 1.20* (1.10-1.32) 1.19* (1.03-1.37)
Interpersonal - - 1.35 (0.99-1.85)
violence

Abbreviations. MTF, Monitoring the Future Survey; OR, odds
ratio; CI, confidence interval.

*Significant at the.05 level, two-sided MI-based test.

?Model estimates are based on 5 MI weighted datasets. All
models controlled for baseline year demographic information
(gender, race, census division, urbanicity, parent education,
school type, and religion). Excluded from the analysis of T2
enlistment were respondents with any observed or imputed
enlistment at T1 or respondents with a baseline year survey
in 2013 or 2014. Except for interpersonal violence, problem
scale values ranged from 0-9, corresponding to a decile cate-
gorization scheme, and were divided by its own standard
deviation. Interpersonal violence decile values were top-
coded at 1, creating a dichotomous variable (values = 0,1)
indicating any endorsement of an item within the scale.

enlistment varied significantly across key
time intervals over the study years, but
none of these interactions was significant
(F4 = 0.2-1.0, p = .40-95; see Supplemental
Table $10).

DISCUSSION

In this nationally representative sam-
ple of 1989-2014 high-school seniors,
school misbehavior and risk-taking were sig-
nificant predictors of military enlistment in
the four years after graduation. Interperso-
nal violence also emerged as a significant
predictor in the four years after enlistment;
however, it was no longer significant after
controlling for school misbehavior and risk-
taking. We found no evidence that interna-
lizing problems (depression symptoms, low
self-esteem) or other externalizing problems
(conduct disorder, alcohol and substance
use) predict enlistment. These patterns were
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the same for men and women and the con-
sistency of these patterns over time strength-
ens the case that these associations are stable
over historical time.

Our failure to find that depression symp-
toms and low self-esteem predict enlistment is
consistent with the retrospective reports
obtained in the STARRS study (Rosellini
et al., 2015) and the prospective Johnson and
Kaplan (1991) study. This suggests that those
who enlist in the military are not reporting
more symptoms of depression or low self-
esteem; however, we were unable to evaluate
the association between other internalizing
symptoms and enlistment. For example, gener-
alized anxiety disorder and posttraumatic
stress disorder, both of which had significantly
elevated lifetime prevalence among new Army
soldiers compared to civilians in STARRS,
were not assessed either in the MTF study or
in any of the three other longitudinal studies
reviewed in the introduction. The possibility
that these anxiety disorders are associated
with increased probability of subsequent enlist-
ment is plausible given that soldiers are known
to have high rates of childhood adversity and
trauma (Bandoli et al., 2017; Stein et al., 2018),
both of which are risk factors for generalized
anxiety disorder and posttraumatic stress dis-
order (Kessler et al., 2018; McLaughlin et al.,
2017). Interpersonal violence, which was asso-
ciated with enlistment at T2 in the MTF data, is
also related to a history of traumatic events and
risk for PTSD among adolescents (Carliner
et al., 2017; Netto et al., 2016).

All three prior longitudinal studies
reviewed in the introduction found that exter-
nalizing problems predict subsequent military
enlistment (Elder et al., 2010; Johnson &
Kaplan, 1991; Teachman & Tedrow, 2014).
Consistent with these results, the STARRS
survey found a significantly higher retrospec-
tively reported lifetime prevalence of conduct
disorder among new soldiers than in the com-
parison civilian study (Rosellini et al., 2015).
The MTF results are somewhat different in
that the measures of overt and covert conduct
disorder did not predict enlistment. However,
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school misbehavior and, for enlistment at T2,
interpersonal violence, both of which assess
behaviors in the spectrum of overt conduct
disorder, did predict enlistment. Given that
interpersonal violence is a core aspect of
overt conduct disorder, it is not clear why
interpersonal violence predicted T2 enlistment
while conduct disorder did not. This pattern
suggests that soldiers enlisting when they are
older have more history of interpersonal vio-
lence than those who enlist when they are
younger (on average, 22 years old at T2 rather
than 20 years old at T1). This delay may be
related to the fact that interpersonal violence
in adolescence is associated with a lower like-
lihood of employment and lower educational
success (Carter, 2019; Froyland & von Soest,
2020). Limited occupational opportunities
might make military service more attractive,
particularly given that the military offers com-
petitive compensation and benefits. Time
spent seeking employment and/or completing
the application requirements (e.g., passing the
Armed Services Vocational Aptitude Battery
test) for military service may delay military
enlistment. We were unable to examine this
possibility in the MTF study because the T1
survey did not assess difficulties in obtaining
or maintaining employment.

Our failure to find interactions between
risk-taking and the other MTF externalizing
problems suggests that the risk-taking predis-
positions that predict military enlistment are
not part of a broader externalizing problem
cluster. This is important because responses to
the two items in the MTF risk-taking scale
(I get a real kick out of doing things that are
a little dangerous; I like to test myself every
now and then by doing something a little
risky) cannot be taken unequivocally as indi-
cations of problem behaviors. Predispositions
to risk-taking are known to be multidimen-
sional, with some people being more prone to
risk-taking in one domain (e.g., making
investments) than others (e.g., health beha-
viors; Highhouse et al., 2016). Some types of
risk-taking predispositions are associated with
positive outcomes. For example, investment
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risk-taking on the part of top managers has
a positive association with firm financial per-
formance across a range of competitive envir-
onments (Gilley et al., 2002) and physical risk-
taking is associated with physical bravery
(Kugel et al., 2018). On the other hand, ethical
risk-taking is associated with dishonest beha-
viors (Zimerman et al., 2014). Based on this
complexity, it is unclear whether the associa-
tion between responses to the two statements
in the brief MTF risk-taking scale and subse-
quent enlistment should be seen in a positive
or negative light.

Several study limitations are note-
worthy. First, the psychological problem
dimensions assessed in MTF were limited.
Importantly, generalized anxiety disorder
and posttraumatic stress disorder, which
were both elevated among new soldiers in
the retrospective Army STARRS analysis,
were not included in the MTF study. Sec-
ond, some of the dimensions included in
MTF were measured with very short scales
or single items. Third, we were unable to
examine whether predictors of enlistment
varied across service branches, rank, years
of service, and self-reported motivations for
enlistment due to the absence of data on
branch of service in the MTF follow-up sur-
veys. Relatedly, we were unable to account
for income to determine whether socioeco-
nomic status may have influenced enlist-
ment. Fourth, we were wunable to
investigate the mechanisms underlying the
association of risk-taking with military
enlistment because of the sparseness of the
MTF measures. Fifth, we were unable to
follow respondents beyond enlistment into
service and determine if the psychological
problems that predict enlistment are conse-
quential for military service. Given the fairly
modest effect sizes observed, it is unclear
whether these associations would lead to
negative outcomes during or after military
service.

One vehicle for addressing the above
limitations would be to build on the Futures
Survey, a large ongoing anonymous national
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survey of people ages 16-24 carried out by
the Department of Defense Joint Advertis-
ing, Market Research & Studies program to
learn about the career and educational
plans, perceptions, beliefs, and attitudes
toward military enlistment of young Amer-
icans (United States Department of Defense,
n.d.). Rather than remain anonymous, it
would be beneficial to provide respondents
in this survey the opportunity to link survey
responses to subsequent data on enlistment,
service characteristics, and other publicly
available data after enlistment, as was done
in the Army STARRS surveys (Heeringa
et al., 2013). Given likely concerns that de-
identification might lead to a lower response
rate in the Futures Survey and/or changes in
response patterns, an initial split ballot
design might be used where half the sample
completed the survey anonymously and the
other half was offered the opportunity for
de-identification. If this experiment showed
that de-identification did not adversely affect
response rates or data patterns, the Futures
Survey could be used for more fine-grained
investigations of associations between
diverse psychological problems and subse-
quent enlistment. This information, once
obtained, could then be used to investigate
predictors of enlistment and to follow enlis-
tees through service to determine the asso-
ciations of these predictors with subsequent
military performance.

Overall, in this study of 1989-2014
high-school seniors, school misbehavior
and risk-taking emerged as predictors of
military enlistment in the four years after
graduation and there was no evidence of
historical changes in these associations over
the course of nearly three decades. However,
we did not find interactions between school
misbehavior, risk-taking, and the other MTF
externalizing problems, suggesting that these
predispositions that predict military enlist-
ment are not part of a broader externalizing
disorder. We also failed to find an associa-
tion between internalizing problems and
subsequent  enlistment. Therefore, the
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evidence from this study indicates that pre-
enlistment psychological problems cannot
fully explain the high rates of psychological
disorders among enlisted military personnel.
Further research addressing the limitations
of this study is needed to determine whether
a history of school misbehavior and risk-
taking is associated with psychological dis-
orders and negative outcomes during or
after military service.
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