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ABSTRACT

Objective: Understanding suicide risk is a priority for the US military. We aimed
to estimate associations of childhood maltreatment with pre-enlistment
suicidal behaviors in new Army soldiers.

Methods: Cross-sectional survey data from 38,237 soldiers reporting for

basic training from April 2011 through November 2012 were analyzed.

Scales assessing retrospectively reported childhood abuse and neglect were
derived and subjected to latent class analysis, which yielded 5 profiles: No
Maltreatment, Episodic Emotional Maltreatment, Frequent Emotional/Physical
Maltreatment, Episodic Emotional/Sexual Abuse, and Frequent Emotional/
Physical/Sexual Maltreatment. Discrete-time survival analysis was used to
estimate associations of maltreatment profiles with suicidal behaviors (assessed
with a modified Columbia—-Suicide Severity Rating Scale), adjusting for
sociodemographics and mental disorders.

Results: Nearly 1in 5 new soldiers was classified as experiencing childhood
maltreatment. Relative to No Maltreatment, all multivariate maltreatment
profiles were associated (P values <.001) with elevated odds of lifetime suicidal
ideation (adjusted odds ratios [AORs]=3.10-4.93), plan (AORs=3.75-10.77),
attempt (AORs=3.60-15.95), and onset of plan among those with ideation
(AORs=1.40-3.10). Several profiles also predicted attempts among those with
plans (AORs=2.01-2.47), and Frequent Emotional/Physical/Sexual Maltreatment
predicted unplanned attempts among ideators (AOR=5.32). Adjustment for
mental disorders attenuated but did not eliminate these associations.

Conclusions: Childhood maltreatment is strongly associated with suicidal
behavior among new soldiers, even after adjusting for intervening mental
disorders. Among soldiers with lifetime ideation, certain maltreatment profiles
are associated with elevated odds of subsequently planning and/or attempting
suicide. Focus on childhood maltreatment might reveal avenues for risk
reduction among new soldiers.
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Suicide is a national public health problem,
with deaths from suicide now exceeding
those from motor vehicle accidents.! Reduction
of suicide deaths is also a priority for the
US military.? Studies investigating risk for
suicide and nonfatal suicidal behaviors among
servicemembers have begun to elucidate
contributions of diverse factors including
mental disorders,?"¢ deployment,>’~® and sexual
trauma.'%!!

Understanding suicide among military
personnel also requires improved characterization
of risk that is present upon enlistment, before
exposure to military-specific stressors. Certain
early-life traumas, notably those involving
childhood maltreatment, are established risk
factors for adult suicidal behavior in the general
population.'?17 Although results from general
population studies can inform understanding of
suicide risk in servicemembers, the unique nature
of the military experience mandates that research
also be conducted with military personnel.'®

Among active duty soldiers, prevalence of
childhood trauma has been reported as 43%
among suicide decedents and 65% among
nonlethal suicide attempters.!” However, very
few studies of military samples have examined
childhood maltreatment as a risk factor for
suicidal behavior. A recent study of Canadian
servicemembers found that childhood physical
abuse, sexual abuse, and exposure to domestic
violence were associated with suicidal behaviors.?’
However, effects of other forms of maltreatment
and contributions of mental disorders were
not evaluated. Studies of servicemembers have
not investigated whether maltreatment history
increases risk for progression from suicidal
ideation to plan or attempt, associations that (if
present) could have implications for targeted
prevention efforts.

We evaluated associations of childhood
maltreatment with lifetime suicidal behaviors in
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B Childhood maltreatment is known to increase the risk for
subsequent mental disorders and suicidal behaviors in the
general population, but whether this association would
be present among military personnel entering the Army
was unknown.

B Knowing that childhood maltreatment is associated
with suicidality in military personnel may provide
opportunities for targeted prevention or specialized
intervention.

over 38,000 soldiers entering the US Army. We considered
specific forms of maltreatment, their aggregate, and
multivariate maltreatment profiles to better characterize the
joint associations of these exposures. Because risk factors
for ideation and attempts differ,”! we looked separately
at associations of maltreatment with onset of plans and
attempts in soldiers with ideation, in order to improve
understanding of where—in the progression from thinking
about suicide to planning suicide to making an attempt—a
history of maltreatment may be implicated. Finally, we
evaluated the extent to which mental disorders accounted
for relationships of childhood maltreatment with suicidal
behavior.

METHOD

Participants and Procedures

The Army Study to Assess Risk and Resilience in
Servicemembers (Army STARRS) New Soldier Study (NSS)
was conducted at 3 basic training installations from April
2011-November 2012.%23 Soldiers were surveyed prior to
Basic Combat Training, while completing intake procedures.
Representative samples of 200-300 soldiers per installation
site were selected weekly to attend a study overview and
informed consent session. Nearly all (99.9%) selected
soldiers consented to the self-administered questionnaire
(SAQ), and 93.5% of those who consented completed the
full SAQ. Of those SAQ completers, 77.1% consented to
linkage of responses to their Army/Department of Defense
(DoD) administrative records. Recruitment, consent, and
data protection procedures were approved by the Human
Subjects Committees of all collaborating institutions.
Other details regarding study design and methodology are
provided elsewhere.???

The analysis was restricted to respondents whose
SAQ data were successfully linked to their Army/DoD
administrative records (n=38,507), then further constrained
to those with age at enlistment at or below the 99th percentile
(£33 years), yielding a sample of 38,237 soldiers (31,758
males and 6,479 females). Analyses incorporate a combined
analysis weight that adjusts for differential administrative
record linkage consent among SAQ completers, and includes
a post-stratification of these consent weights to known
demographics and service traits of the population of soldiers
attending Basic Combat Training during the study period.**

Measures

Childhood maltreatment. Fifteen NSS items assessed
childhood abuse and neglect. They were prefaced by, “How
often did you have each of the following experiences up
through the age of 172” and described forms of emotional,
physical, and sexual maltreatment. All were rated by
respondents on a scale from 1 (“never”) to 5 (“very often”).
To produce conservative estimates of associations of
maltreatment with suicidal behavior, missing responses
were imputed as 1. During preliminary factor analysis, it was
observed that elimination of 1 item enhanced discrimination
of 2 factors that aligned with well-established constructs
(emotional abuse and physical abuse). Analyses are therefore
based on 14 maltreatment items.

Suicidal behavior. Lifetime suicidal behavior was
assessed using a modified self-report baseline version
of the Columbia-Suicide Severity Rating Scale,” which
incorporated assessment of ages at onset of suicidal thoughts
and behaviors. Ideation was considered present if respondents
endorsed ever having thoughts of killing themselves or
wishing they were dead or would go to sleep and never wake
up. Plan was considered present if respondents endorsed
thinking about methods of ending their lives or developing a
plan of how to kill themselves. All respondents who reported
ideation (regardless of intent/plan) were asked if they had
ever attempted suicide; attempt was considered present if
respondents endorsed ever purposefully hurting themselves
with at least some intention to die. Lifetime prevalence of
suicidal ideation, suicide plans, and suicide attempts in NSS
was 14.1%, 2.3%, and 1.9%, respectively.?®

Sociodemographic and Army service variables. All
models adjusted for person-year, sex, race-ethnicity, religion,
marital status, education (soldier and parental), nativity,
service component (Regular Army, National Guard, or Army
Reserve), and basic training site.

Mental disorders. Additional models adjusted for
mental disorders with ages at onset prior to the age at
onset of the suicidal behavior under consideration. Survey
items assessed the symptoms of each mental disorder,
and algorithms based on DSM-IV definitions were used
to establish whether criteria were met for each diagnosis.
Diagnoses were validated against independent structured
clinical interviews in the Army STARRS Clinical Reappraisal
Study.?” Disorders included lifetime major depressive
episode, mania/hypomania, generalized anxiety disorder,
panic disorder, posttraumatic stress disorder, intermittent
explosive disorder, conduct disorder, oppositional defiant
disorder, substance use disorder, and persistent attention-
deficit/hyperactivity disorder (ie, symptomatic during
past 6 months). The sensitivity models also adjusted for
total number of mental disorders with onset prior to the
emergence of the suicidal behavior in question.

Other trauma. Because victims of childhood maltreatment
may be at increased risk for subsequent traumatic events?
that affect risk for suicidal behaviors, we derived a global
index of other lifetime trauma exposure and adjusted for
this in sensitivity models. The 0-12 index was calculated by
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Table 1. Latent Structure of 14 Survey ltems Assessing Childhood Abuse and Neglect: Results of Exploratory Factor

Analysis?
Promax-Rotated Factor Loadings

Survey ltem Sexual Abuse  Physical Abuse  Emotional Abuse  Physical Neglect ~ Emotional Neglect
Unwanted sexual touching 0.78 -0.05 0.07 -0.01 0.00
Sexually abused at home 0.79 0.05 -0.08 -0.02 0.00
Hit so hard it left bruises -0.01 0.87 0.04 -0.03 0.01
Physically abused at home -0.01 0.90 -0.02 0.00 0.00
Family member said hurtful/insulting things -0.01 0.01 0.89 -0.01 0.00
Someone in your family hated you 0.02 0.07 0.73 0.01 -0.05
Chores too difficult/dangerous for your age 0.00 0.12 0.1 0.43 0.02
Nobody to take care of/protect you -0.03 -0.05 -0.03 0.91 0.00
Nobody concerned about your basic needs 0.05 0.00 -0.02 0.68 -0.01
Family member made you feel important 0.01 -0.02 0.03 0.02 0.83
Felt loved and cared for 0.00 -0.03 0.05 -0.03 0.88
Family member looked out for you 0.00 -0.01 0.05 -0.06 0.87
Felt close to family -0.02 0.03 -0.05 0.04 0.91
Family a source of strength/support 0.01 0.02 -0.08 0.02 0.88

@Primary loadings are in bold. The last 5 items (which loaded on the Emotional Neglect factor) were all reverse-scored. Exploratory factor analysis

was conducted with minimum residual estimation and promax rotation.

counting the number of lifetime traumatic events endorsed
by respondents. Physical and sexual assault were excluded
due to potential overlap with maltreatment. A limitation was
that timing of traumatic events was not assessed and events
could have occurred after the onset of suicidal behaviors.
Thus, this sensitivity analysis was conducted solely to
evaluate whether associations of maltreatment with suicidal
behaviors could be statistically explained by exposure to
nonmaltreatment events (ie, “revictimization”).

Data Analysis

Unless otherwise indicated, analyses were conducted
using R, version 3.0.2.% Scales quantifying frequency of
exposure to different maltreatment types were derived by
submitting the 14 retained maltreatment items to Parallel
Analysis and Exploratory Factor Analysis with minimum
residual estimation and promax rotation. To characterize
co-occurrence of maltreatment types, the scales were used
as latent class indicators for a latent profile analysis®®*!
performed in Mplus 7.3.32 Competing solutions were
compared on model fit and conceptual interpretability of
derived classes. Fit statistics under consideration included
the log-likelihood, Akaike information criteria, Bayes
information criteria (BIC), entropy, and Lo-Mendell-Rubin
(LMR) adjusted likelihood ratio test. BIC and LMR were
prioritized given evidence that they are the most robust
measures of model fit.**

Discrete-time survival analysis (using R library
“survey”%), with person-year as the unit of analysis and a
logistic link function,® was used to estimate associations
of maltreatment with suicidal behaviors. All models
presented in this report are based on the full sample, as
analyses stratified by gender showed that associations of
maltreatment with suicidal ideation, plan, and attempt were
evident among both males and females. Reported ages at
onset of suicidal behaviors were used to create person-year
files for models of lifetime ideation, plan, and attempt; and,
for the subset of respondents with lifetime ideation, onset
of plan subsequent to ideation, attempt subsequent to plan

(“planned attempt”), and attempt without a prior suicide
plan (“unplanned attempt”). Childhood maltreatment was
assumed to have occurred prior to onset of suicidal behavior.
The person-year file was limited to 12-33 years of age due
to exceedingly low prevalence of suicidal behavior prior to
age 12 and of enlistment after age 33. Survival coefficients
were exponentiated to create odds ratios (ORs) with 95%
confidence intervals (Cls). We estimated population
attributable risk proportions (PARPs) for the final model.
PARPs represent proportions of cases of suicidal behavior
that would be avoided (net of the covariates) if maltreatment
had been prevented, assuming a causal relation between
maltreatment and suicidal behavior. Because NSS data
were clustered and weighted, the design-based Taylor series
linearization method was used to estimate standard errors.
Multivariate significance was examined using design-based
Wald ¥? tests. Two-tailed P values <.05 were considered
significant.

RESULTS

Derivation of Childhood Maltreatment Variables

Parallel analysis of the maltreatment items indicated that
5 factors should be extracted. Inspection of 1- to 6-factor
Exploratory Factor Analysis solutions (Supplementary
eTable 1, available at PSYCHIATRIST.COM) confirmed that a
5-factor model provided good overall fit for the data (root
mean square error of approximation=0.066; 90% CI,
0.065-0.068; root mean square residual = 0.02; Tucker-Lewis
Index=0.95). All items loaded on 1 of the 5 factors, and no
salient cross-loadings were evident. The pattern matrix was
interpretable, with factors corresponding to Sexual Abuse,
Physical Abuse, Emotional Abuse, Physical Neglect, and
Emotional Neglect (Table 1). Model validity was further
supported by good factor determinacies (0.88 to 0.97) and
concordance with the factor structure of another well-
validated measure.*®

Scores for maltreatment scales were derived by averaging
the ratings for each factor’s constituent items. The Sexual
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Figure 1. Mean Scores on the Maltreatment Subtype Scales for the 5-Class
Solution of a Latent Class Analysis®

57 -e No Maltreatment Episodic Emotional and Sexual Abuse

-O0- Episodic Emotional Maltreatment -e- Frequent Emotional and Physical Maltreatment
<& Frequent Emotional, Physical,
and Sexual Maltreatment

4.5 O

4

Mean Score
w
A

Emotional
Neglect

T
Sexual Physical Emotional
Abuse Abuse Abuse

Physical
Neglect

aScores reflect average per-item rating of the frequency of each type of maltreatment, whereby
1=never, 2=rarely, 3=sometimes, 4=often, and 5=very often. Defining features of each
profile are noted in the figure legend.

Figure 2. Proportions of (A) Males (n=31,758) and (B) Females (n=6,479)
Classified as Members of Each Latent Maltreatment Profile

A. Males

10.38%

B. Females

11.81%

B No Maltreatment

[0 Episodic Emotional Maltreatment

E Frequent Emotional and Physical Maltreatment

O Episodic Emotional and Sexual Abuse

O Frequent Emotional, Physical, and Sexual Maltreatment

Abuse, Physical ‘Abuse, Emotional Abuse,
Physical Neglect, and Emotional Neglect
scales had good internal consistency
(Cronbach a=0.73-0.94) and were
intercorrelated (p values=0.12 to 0.57;
P values<.001). A Global Maltreatment
score (Cronbach a=0.76) was calculated
by averaging the Sexual Abuse, Physical
Abuse, Emotional Abuse, Physical Neglect,
and Emotional Neglect scores. Descriptive
statistics appear in Supplementary eTable
2; total scores for all maltreatment scales
range from 1 (average per-item response
of “never”) to 5 (average response of “very
often”).

When scores on the Sexual Abuse, Physical
Abuse, Emotional Abuse, Physical Neglect,
and Emotional Neglect scales were subjected
to latent class analyses, 1- through 6-class
solutions converged (Supplementary eTable
3). BIC did not reach a minimum. However,
the 5-class model was selected because it was
interpretable and demonstrated improved fit
relative to the 4-class model (BIC=267,018;
entropy=0.972; LMR P=.0003). The 6-class
model did not evidence better fit than the
5-class model (LMR P=.73). On the basis
of each latent class’s mean scores on the
maltreatment subtype scales (Figure 1),
we labeled the profiles “No Maltreatment”
(81.6% of soldiers), “Episodic Emotional
Maltreatment” (10.7%), “Frequent Emotional
and Physical Maltreatment” (3.6%), “Episodic
Emotional and Sexual Abuse” (3.2%), and
“Frequent Emotional, Physical, and Sexual
Maltreatment” (0.9%). Maltreatment profile
was associated with gender (P<.001);
proportions of males and females belonging
to each profile are displayed in Figure 2.

Associations of Global Maltreatment
and Maltreatment Types With Suicidal
Behavior

Binary discrete-time survival models
(Table 2) showed that higher scores on
Global Maltreatment and on each of the 5
subtype scales predicted increased odds of
lifetime suicidal ideation, plan, and attempt.
Adjusted ORs ranged from 1.46 (95% CI,
1.41-1.51; P<.001) for the association
between Physical Neglect score and ideation
to 2.70 (95% CI, 2.49-2.93; P<.001) for the
association between Global Maltreatment
score and attempt. Odds ratios in Table 2
can be exponentiated to understand risk
associated with increasing frequency of
maltreatment. For example, adjusted odds
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Table 2. Bivariate Models of Associations Between Childhood Maltreatment and Lifetime Suicidal Behaviors?®
Among Lifetime Ideators

Planned Unplanned
Total Sample (N=38,237) Plan Attempt Attempt
Ideation Plan Attempt (n=5,280) (n=807) (n=4,595)
Variable AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl
Global Maltreatment ~ 2.24**  2.14-234 2.66%* 247-2.88 2.70** 249-293 1.52%* 139-167 136** 1.16-1.60 1.31%* 1.11-1.55
Sexual Abuse 1.65%* 1.57-1.73 1.91*%% 175-2.08 2.05** 1.86-226 137** 1.21-1.55 1.26% 1.06-1.51 1.53** 1.28-1.84
Physical Abuse 1.51%%  1.46-1.56 1.77**% 1.66-1.89 1.77** 1.66-1.89 131** 123-140 1.19*% 1.07-1.32  1.17* 1.05-1.29
Emotional Abuse 1.64%* 1.60-1.67 1.80** 1.72-1.89 1.79%* 1.70-1.89 1.22** 1.16-1.29 1.16* 1.05-1.28 1.08 0.98-1.19
Physical Neglect 1.46%*  141-151 1.63** 152-1.75 1.70** 159-1.83 1.20** 1.11-130 1.22* 1.07-1.40 1.18% 1.02-1.37

Emotional Neglect 1.53%*  1.48-157 1.69%* 159-1.80 1.67** 1.56-1.79 1.19** 1.11-127 1.14* 1.01-1.29 1.05 0.92-1.20

2Each cell displays the result of a separate bivariate model where the row label denotes the predictor and the column label denotes the outcome variable.
All models adjust for age, gender, ethnicity, marital status, religion, soldier and parental education level, nativity, service component, site of Basic Combat
Training, and person-year.

*P< .05, 2-sided test. **P<.001, 2-sided test.

Abbreviations: AOR =adjusted odds ratio, Cl=confidence interval.

Table 3. Multivariate Models of Associations Between Childhood Maltreatment Profile and Lifetime Suicidal Behaviors?
Among Lifetime Ideators

Planned Unplanned
Total Sample (N=38,237) Plan Attempt Attempt
Ideation Plan Attempt (n=5,280) (n=807) (n=4,595)
Variable AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl
No Maltreatment 1.0 1.0 1.0 1.0 1.0 1.0
Episodic Emotional 3.0 2.88-335 375 3.13-449 360 2.85-454 140 1.17-167 120 0.83-1.75 1.04 0.72-1.51
Maltreatment
Frequent Emotional and 3.87 337-446 645 4.90-8.51 6.17 470-809 2.09 1.60-2.73 201 1.34-3.02 1.01 0.65-1.56
Physical Maltreatment
Episodic Emotional and 385 3.38-439 6.86 5.16-9.11 713 542-939 228 1.67-3.12 226 1.50-339 146 0.89-2.39

Sexual Abuse
Frequent Emotional, Physical, 4.93 3.85-633 10.77 731-1586 1595 10.70-23.77 3.10 1.94-495 247 1.19-516 532 2.83-10.00
and Sexual Maltreatment

@Rows represent levels of the predictor variable (childhood maltreatment profile). Results for 6 separate models are displayed in the columns; column labels
(eg, “Ideation”) denote the dependent variable. All models adjust for age, gender, ethnicity, marital status, religion, soldier and parental education level,
nativity, service component, site of Basic Combat Training, and person-year. Adjusting for these variables, childhood maltreatment profile was a significant
predictor of all 6 outcomes (P values <.001).

Abbreviations: AOR =adjusted odds ratio, Cl=confidence interval.

of lifetime attempt are 1.77, 3.13 (1.77%), 5.54 (1.77°), and ~ Associations of Maltreatment Profiles
9.82 (1.77*) for respondents whose respective average ratings ~ With Suicidal Behavior

of physical abuse items were “rarely;” “sometimes,” “often,” Bivariate analyses provide basic information about
and “very often,” relative to respondents who reported never ~ the relationships of sexual, physical, and emotional
experiencing physical abuse. maltreatment to suicidal behavior. But because effects of

Analyses among the subgroup of respondents with lifetime ~ other maltreatment types are not concurrently modeled,
ideation (n=5,280) showed that Global Maltreatment and  the bivariate analyses fail to quantify unique effects of
each of the 5 maltreatment subtypes were associated with  individual maltreatment types or joint effects of multiple
onset of suicide plan. Similarly, analyses among respondents ~ forms of maltreatment. Multivariate models that included
with lifetime plan (n=807) showed that Global Maltreatment  all 5 subtype scales were attempted but yielded invalid results
and each of the 5 maltreatment subtypes were associated ~ due to multicollinearity.® We therefore used the latent

with subsequent suicide attempt (“planned attempt”).  maltreatment profiles illustrated in Figure 1 to address these
Adjusted ORs ranged from 1.14 (95% CI, 1.01-1.29; P<.05)  questions.
for the association between Emotional Neglect score and Multivariate additive discrete-time survival models

planned attempt to 1.52 (95% CI, 1.39-1.67; P<.001) for =~ showed that maltreatment profile was associated with
the association between Global Maltreatment score and plan all outcomes (Table 3). Relative to no maltreatment, all
among ideators. Among ideators without a plan (n=4,595), = maltreatment profiles were associated with elevated odds
it was observed that Sexual Abuse, Physical Abuse, Physical of lifetime ideation (x* [4, N=38,237]=1,491.22, P<.001),
Neglect, and Global Maltreatment were associated with plan (x* [4, N=38,237] =517.14, P<.001), attempt (x* [4,
increased odds of suicide attempt (“unplanned attempt”).  N=38,237] =411.98, P<.001), and plan among ideators (x*
Significant adjusted ORs ranged from 1.17 (95% CI, 1.05-  [4, n=5,280]=73.47, P<.001). Maltreatment profile also
1.29; P=.003) for Physical Abuse score to 1.53 (95% CI, predicted planned attempts (x* [4, n=807] =22.35, P<.001),
1.28-1.84; P<.001) for Sexual Abuse score. with members of the Frequent Emotional and Physical
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Maltreatment; Episodic Emotional and Sexual Abuse; and
Frequent Emotional, Physical, and Sexual Maltreatment
classes displaying increased odds of this outcome, relative to
members of the No Maltreatment class. Maltreatment profile
was further associated with unplanned attempts (x> [4,
n=4,595]=28.26, P<.001), with members of the Frequent
Emotional, Physical, and Sexual Maltreatment class having
elevated odds of this outcome, relative to members of the No
Maltreatment class. PARPs from these multivariate models
indicate that maltreatment was implicated in 26.1% of cases
of suicidal ideation, 41.7% of plans, and 43.0% of attempts;
as well as 20.1% of suicide plans among those with ideation,
16.2% of planned attempts, and 9.5% of unplanned attempts.
Because previous studies have encountered obstacles to
isolating effects of sexual abuse,?” we contrasted associations
with suicidal behaviors exhibited by profiles that were similar
except for presence/absence of sexual abuse. Compared to
Episodic Emotional Maltreatment, the Episodic Emotional
and Sexual Abuse profile was associated with increased odds
of lifetime ideation (AOR =1.24; P=.003), plan (AOR=1.83;
P=.001), attempt (AOR=1.98; P<.001), plan among ideators
(AOR=1.63; P=.012), and planned attempt (AOR=1.87;
P=.009). Relative to Frequent Emotional and Physical
Maltreatment, the Frequent Emotional, Physical, and Sexual
Maltreatment profile was associated with increased odds of
lifetime plan (AOR=1.67; P=.027), attempt (AOR=2.59;
P<.001), and unplanned attempt (AOR =5.28; P<.001).

Sensitivity Analyses

Maltreatment profile remained significantly associated
with all suicidal behaviors (P values <.001) after adjustment
for type and number of mental disorders; however,
magnitudes of AORs decreased (Supplementary eTable 4).
The relationship of maltreatment to suicidal behavior thus
appeared partially mediated by mental disorders and overall
psychiatric comorbidity.

The global index of other lifetime trauma exposure was
next added to the sensitivity models that adjusted for mental
disorders. Maltreatment profile remained significantly
associated with all suicidal behaviors (all P values<.001,
except P=.007 for its association with planned attempts),
and AORs were only modestly attenuated (results available
upon request). Exposure to other types of trauma did not
appear to explain the associations of maltreatment profile
with suicidal behaviors.

DISCUSSION

The associations of childhood maltreatment with adult
health are profound and enduring. They extend from
health behaviors to physical illness to mental disorders and
suicidal behavior.’® Whereas childhood maltreatment has
long been appreciated as a risk factor for suicide attempts
and deaths in the general population, it is only recently that
its contribution to suicidal behavior in servicemembers has
been considered.* In this study of young adults entering the
US Army, we show that all forms of childhood maltreatment

are associated with lifetime suicidal behavior. This includes
purely emotional maltreatment and physical neglect, which
have not been examined previously as risk factors for suicidal
behavior in servicemembers.

The current analysis is novel in other respects. Using
latent profile analysis, we identified groups of soldiers with
similar patterns of endorsement of sexual, physical, and
emotional maltreatment. Final models of suicidal behaviors
utilized these profiles, conveying information about risk
exacerbation for individuals with specific maltreatment
histories. The study also advances understanding of
harms associated with maltreatment by documenting its
associations with planning and attempting suicide among
soldiers with ideation.

There are also important limitations to our study. The
current analysis focuses on only a subset of the wide range of
traumas that can occur between the ages of 0-17 years. Some
research has found differential associations of maltreatment
with mental health outcomes depending on the age at
onset of abuse or neglect.** We were unable to investigate
this in the current analysis because exact age at onset of
maltreatment was not assessed; it was only established
that the abuse or neglect occurred prior to age 18 years.
For the purpose of the discrete-time survival models, we
assumed that the onset of maltreatment occurred before the
emergence of suicidal behaviors. However, this may not hold
true universally; it is possible that some suicidal behaviors
with onset prior to age 18 predated abuse and/or neglect. We
did not restrict outcomes to those occurring at age 18 years
or later, as this would have resulted in exclusion of a majority
of cases of suicidal behaviors in this young adult sample.
More importantly, such an analysis would fail to adequately
represent the population of maltreated individuals, who
often have early onset of mental health problems.*!

Maltreatment was assessed retrospectively via self-report
and may be subject to recall and response biases. The latter
could include minimization of maltreatment (eg, due to
concerns about disclosing personal experiences), which
has been found in prior studies that assessed maltreatment
history via self-report.*> We also lack a comparison to
a civilian sample and cannot characterize differences in
rates of maltreatment and strength of associations vis-a-vis
soldiers. Cross-study differences in sample characteristics
and variability in the measurement and definition of
maltreatment*** make it difficult to draw conclusions about
the relative prevalence of maltreatment in Army soldiers
versus the US general population.'¢

Because this study examined suicidal behaviors among
new soldiers reporting for basic combat training (without
subsequent follow-up assessment), we were unable to
investigate whether childhood maltreatment is a risk factor
for suicidal behaviors following exposure to deployment-
related stressors; this remains an important question for
future study. Additionally, the cross-sectional nature of
the data, obtained at entry into Army service, limits any
causal inferences and precludes examination of possible
interactions of maltreatment history with military stressors
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such as deployment. Some factors that are associated with
both maltreatment and suicidal behavior (eg, social support)
were not included in the models and may contribute to the
observed associations. Lastly, a comprehensive examination
of associations of maltreatment with suicidal behavior
should ideally incorporate biological predictors.*

Overall, profiles reflecting more frequent and pervasive
maltreatment were more strongly associated with suicidal
behavior. This observation converges with prior findings
highlighting adverse outcomes of poly-victimization, which
tends to be more norm than exception.“**” Examining unique
effects of maltreatment subtypes is fraught with challenges,
such as statistical problems related to unidirectional
redundancy of rarer forms of maltreatment (eg, sexual
abuse) with other types of abuse and neglect.’”*8 We were
able to estimate odds of suicidal behaviors for subgroups of
soldiers with distinct maltreatment profiles, as well as infer
specific effects of sexual abuse by contrasting profiles that
were similar except for presence or absence of this exposure.
Profiles involving sexual abuse were associated with elevated
odds of several suicidal behaviors relative to maltreatment
profiles characterized solely by emotional and physical abuse.

Importantly, we found that those reporting frequent
childhood sexual, physical, and emotional maltreatment—a

Childhood Maltreatment and Suicidality in US Army

small (<T% of new soldiers) group composed primarily of
women—had markedly increased odds of suicidal ideation
(~5x), plan (~10x), and attempt (~15x), compared to
soldiers who were not maltreated. This profile also displayed
strong associations with progression from ideation to plan
and plan to attempt and was uniquely associated with risk
for impulsive attempts that occurred in the absence of a plan.
Such observations may be actionable in that identification
of soldiers at this magnified risk for suicidal behavior could
provide a point of entry into risk mitigation programs.

Although mental disorders such as major depression
are clearly associated with increased risk for suicidal
behavior, we found strong, independent effects of childhood
maltreatment that were only partially mediated by mental
disorders. These observations, along with robust population
attributable risk proportions (>40% for lifetime plan and
attempt), lend plausibility to the notion that childhood
maltreatment played a role in the emergence of suicidal
behaviors in these young adults and signal the potential value
of targeting maltreatment to prevent suicide in the military.
A focus in early adulthood on reduction of harm associated
with childhood maltreatment also might have broader
benefits such as reducing incidence of mental disorders.
These remain important questions for future study.
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Supplementary eTable 1

Goodness-of-fit statistics! for models from an exploratory factor analysis with minimum residual estimation and promax rotation

XA(df) RMR TLI RMSEA
1 factor? 205754 (77) 0.17 0.552 0.208
2 factor? 30705.43 (64) 0.07 0.823 0.131
3 factor? 16465.74 (52) 0.05 0.847 0.122
4 factor? 4372.74 (41) 0.02 0.905 0.096
5 factor® 634.35 (31) 0.01 0.954 0.066
6 factor? 49.32 (22) 0.00 0.997 0.017

Note. Analysis was conducted with data from 38,507 New Soldier Study respondents (the age-at-enlistment constraint applied for the

main analyses was not applied for psychometric analysis).

1Chi-square is reported but not relied upon to evaluate model fit due to its oversensitivity to sample size and restrictive assumptions.

2Model was rejected because it failed to meet conventional criteria for good model fit, which include RMSEA close to or below .06,

RMR close to or below .08, and TLI close to or above .95.

3Model was selected because it met statistical criteria for good model fit and was readily interpretable.

“Model was rejected due to presence of a poorly defined factor (maximum item-factor loading = .29, which was a secondary loading).



Supplementary eTable 2

Global Maltreatment and Maltreatment Subtype scale scores in a sample of new soldiers (N = 38,237)

25" percentile  Median 75" percentile 90" percentile 95" percentile
Global Maltreatment 1.0 1.2 15 2.1 2.5
Sexual Abuse 1.0 1.0 1.0 1.0 15
Physical Abuse 1.0 1.0 1.0 2.0 3.0
Emotional Abuse 1.0 1.0 2.0 3.0 4.0
Physical Neglect 1.0 1.0 1.3 2.0 2.7
Emotional Neglect 1.0 1.2 2.0 3.0 3.6

Note. 5" and 10" percentile scores are not shown because in all cases the value is the same as the 25™ percentile score (1.0).



Supplementary eTable 3

Fit statistics for 1- through 6-class solutions from Latent Class Analysis (N = 38,237)

LL BIC Adjusted BIC AIC Entropy LMR p
1 class -210243 420591 420560 420506 - -
2 class -174643 349454 349403 349317 0.987 0.328
3 class -155979 312190 312120 312002 0.977 <.001
4 class -141725 283746 283657 283506 0.982 <.001
5 class -133330 267019 266910 266727 0.972 <.001
6 class -125190 250781 250660 250456 0.974 0.729

7 class  Model did not converge

Note. LL = log-likelihood; AIC = Akaike information criteria; BIC = Bayes information criteria; LMR = Lo-Mendell-Rubin adjusted
likelihood ratio test. BIC and LMR were prioritized given evidence they are the most robust measures of model fit. BIC did not reach
a minimum; thus, LMR was used as the primary statistical basis for model selection. Investigators also confirmed that classes from

the final (5-class) model were readily interpretable.



Supplementary eTable 4: Sensitivity models of associations between maltreatment profile and suicidal behaviors adjusting for mental

disorders

Total Sample (N = 38,237)

Among Lifetime |deators

Ideation Plan Attempt Plan Planned Unplanned
(n =5280) Attempt Attempt
(n = 807) (n = 4595)
AOR 95% ClI AOR 95% ClI AOR 95%CI AOR 95%CI AOR 95%ClI AOR 95% ClI
No Maltreatment 1.0 - 1.0 - 1.0 - 1.0 - 1.0 - 1.0 -
Episodic Emotional 247 2.26-2.70 2.55 2.11-3.08 236 1.86-3.00 1.29 1.08-1.53 1.17 0.81-1.70 0.91 0.62-1.32
Maltreatment
Frequent Emotional and 275 2.37-3.19 3.76 2.76-5.13 334 247-452 181 137-239 182 1.23-2.68 0.78 0.50-1.24
Physical Maltreatment
Episodic Emotional and 2.92 2.55-3.35 4.08 2.87-580 381 2.70-5.38 1.98 1.38-2.82 2.13 1.39-3.26 1.11 0.66-1.86
Sexual Abuse
Frequent Emotional, 2.84 2.12-3.80 4.71 3.10-7.16 596 3.73-9.51 252 158402 232 1.05-513 3.76 1.97-7.18

Physical, and Sexual

Maltreatment




Notes. AOR = adjusted odds ratio. CI = confidence interval. Rows represent levels of the predictor variable of interest (childhood
maltreatment profile). Results for 6 separate models are displayed in the columns; column labels (e.g., “Ideation”) denote the
dependent variable. Models adjust for age, sex, race/ethnicity, marital status, religion, soldier and parental education level, nativity,
service component, site of Basic Combat Training, person-year, mental disorder diagnoses (lifetime major depressive episode,
mania, generalized anxiety disorder, panic disorder, posttraumatic stress disorder, intermittent explosive disorder, conduct disorder,
oppositional defiant disorder, substance use disorder and past 6-month attention deficit-hyperactivity disorder), and total number of
mental disorders. Childhood maltreatment profile remained a significant predictor of all 6 outcomes after adjusting for these other

variables (ps < .001).
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