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Introduction: This study investigated the clustering of health behaviors among
US active duty servicemembers (ADSM) into risk profiles and explored the
association between these profiles with ADSM sociodemographic characteristics
and mental health status.

Methods: This study utilized secondary data from the 2018 Health Related
Behaviors Survey (HRBS), a Department of Defense (DoD) self-administered
online survey. Health behaviors included physical activity, screen use, sleep
habits, tobacco/substance use, alcohol drinking, preventive health care seeking
and condom use at last sex/having multiple sexual partners. Past-year mental
health status was measured using the Kessler Screening Scale for Psychological
Distress (K6). Latent class analysis (LCA) on health behaviors was used to cluster
ADSMs into risk profiles. Multivariable logistic model was used to examine
whether ADSM characteristics and mental health status were associated with
ADSMs' risk profiles.

Results: The LCA identified a four-class model that clustered ADSMs into the
following sub-groups: (1) Risk Inclined (14.4%), (2) High Screen Users (51.1%), (3)
Poor Sleepers (23.9%) and (4) Risk Averse (10.6). Over a tenth (16.4%) of ADSMs
were categorized as having serious psychological distress. Being male, younger,
less educated, in the Army, Marine Corps or Navy were associated with higher
odds of being Risk Inclined (AOR ranging from 1.26 to 2.42). Compared to the
reference group of Risk Adverse ADSMs, those categorized as Risk Inclined (AOR:
8.30; 95% Cl: 5.16-13.36), High Screen Users (AOR: 2.44; 95% Cl: 1.56-3.82) and
Poor Sleepers (AOR: 5.26; 95% Cl: 3.38-8.19) had significantly higher odds of
having serious psychological distress.

Discussion: Study findings suggest opportunities to tailor behavioral and health
promotion interventions for each of the distinct risk profiles. For example, ADSM
described as Risk Inclined may benefit from preventive mental health services.
Solutions for ADSM described as Poor Sleepers may include education on
sleep hygiene; instituting duty schedules; and shifting military cultural norms to
promote sleep hygiene as a pathway to optimal performance and thus military
readiness. ADSM with low-risk behavior profiles such as those described as
Risk Averse may prove beneficial in the roll-out of interventions as they act as
peer-educators or mentors.
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1 Introduction

The link between individual behavior and health has been
well demonstrated in the literature, elucidating inter-relationships
between biological, psychological, and societal influences on
individuals’ behaviors and, ultimately, health outcomes (1). Many
health behaviors are interconnected and tend to occur together.
For example, misuse of alcohol, tobacco, and other substances has
been associated with multiple concurrent sexual partnerships and
lack of condom use during sex (2-5). Interrelationships between
emerging behaviors such as excessive screen time and poor sleep
habits with physical inactivity have also been demonstrated (6).
On the other hand, prompt and appropriate health care-seeking
behavior are associated with positive outcomes (7, 8). In this way,
health behaviors can work both independently and synergistically
to positively or negatively influence health outcomes and chronic
diseases such as obesity, coronary heart disease and cancers (9, 10).

The readiness of the U.S. Armed Forces highly depends on
the availability of active-duty service members (ADSM) who are
physically and mentally fit, healthy, and able to perform at their
peak in a variety of austere and demanding environments. The
Department of Defense (DOD) Total Force Fitness framework
includes eight fitness domains for military readiness and resilience,
targeting physical, behavioral and psychological fitness (11). DOD
seeks to improve the health status of ADSM by increasing access
to healthy foods, promoting opportunities for physical activity,
and reducing the prevalence of tobacco smoking, binge drinking
and other health behaviors (12, 13). However, recent data show
rising rates of obesity, problem drinking and sleep disorders
among ADSM (14, 15). Health promotion initiatives such as
the comprehensive soldier and family fitness program (16) help
ADSM to be psychologically fit and resilient across family, social,
spiritual, emotional and physical dimensions. Such programs
improve ADSM awareness of high-risk behaviors and provide a
holistic prevention training program that teaches long-lasting skills
that can help ADSM succeed in all aspects of life, producing benefits
in times of conflict and in times of peace.

Improving healthy behaviors among ADSM relies on an
in-depth understanding of ADSM’s lived experiences and the
drivers of their engagement in high-risk behaviors to develop
contextually relevant and sustainable solutions (4, 17-22). Few
studies have examined the clustering of health behaviors among
ADSM for the purpose of designing tailored interventions
(23, 24). Audience segmentation, the process of identifying
clusters or homogeneous sub-populations, has been used in
health promotion to develop marketing, behavior change or
communication strategies customized to the characteristics of
each sub-group (25). These segmentation strategies typically
consider the demographic, socioeconomic, cultural, psychographic
characteristics and behavioral patterns of a target audience to
identify clusters or subgroups that respond or relate in similar
ways (26). This strategy is needed because sub-groups may have
unique sociodemographic characteristics, value different benefits
associated with a behavior, prioritize considerations differently,
seek and obtain information or social support for behavior change
through different channels, and respond more readily to some
message formats than others (27).
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There is scant literature that specifically explores the clustering
of health behaviors among ADSM. This understanding is critically
needed to inform the design and implementation of tailored
social and behavior change interventions and health promotion
programs that meet the unique needs of ADSM. To fill these gaps,
this study used latent class data analytical methods to investigate
health behavior patterns among US ADSM to provide targeted
recommendations for relevant programmatic and behavioral
interventions. This study investigated the clustering of established
(physical inactivity, alcohol drinking, tobacco/substance use, health
care-seeking and unsafe sexual practices) and emerging health
behaviors (screen time and poor sleep) among US ADSM.
Furthermore, the study identified profiles of high-risk behavior and
explored their association with ADSM characteristics and mental
health status. The study hypothesizes that there would be clusters
that reflect the spectrum of risk behaviors ranging from low risk
taking to high risk taking.

2 Methods

2.1 Data source

Data analyzed were from the 2018 Health Related Behaviors
Survey (HRBS) - a recurring cross-sectional survey by the
Department of Defense (DoD) implemented since 1980 to date
and currently sponsored by the Defense Health Agency (DHA).
The survey aims to understand the health, health-related behaviors,
and wellbeing of service members using validated measures
that facilitate comparisons with civilian populations (15). The
2018 HRBS is the most recent iteration of the survey with
publicly available data. This study focused on the responses of
active-duty servicemembers and excludes the reserve (non-active-
duty) servicemembers.

2.2 Sampling

The inclusion criteria for the HRBS includes all active
component personnel as of September 2018 who were not enrolled
as cadets in service academies, senior military colleges, and other
Reserve Officers’ Training Corps programs. The HRBS sampling
frame utilized 50 strata based on the combinations of sex (two
categories), service branch (five categories), and pay grade (five
categories). From the sampling frame of 1,357,219 servicemembers,
199,996 active-duty service members were randomly selected and
approached to complete the online survey. A total of 17,166 surveys
were completed with a response rate of 9.6%. The study slightly
oversampled women, Marines, and junior enlisted personnel to
guarantee enough of those groups to yield reliable estimates.
Design weights accounted for this oversampling and non-response
weights addressed strata-level differences in response rates to the
survey. The final analytic weights were the product of the design
and nonresponse weights in order to make the analytic sample
representative of the ADSM in the US. In the HRBS 2018 data,
the missingness rates ranged from 0.1 to 7% and was addressed
by imputation using predictive mean matching to impute binary,
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TABLE 1 Weighted estimates of socio-demographic, mental health

ordinal, and continuous variables, whereas polytomous regression
polyt & status, and health behaviors among ADSM, HRBS 2018.

was used to impute categorical data (15).

Active-duty
service member
characteristics

Frequency Weighted
%

Standard
error

2.3 Variables Sex 035
2.3.1 Health behaviors Male 13 o3
To identify profiles of health behaviors among ADSM, we Female 5353 16.7
included seven binary (yes vs. no) indicator variables. These Age in years 0.68
indicators were selected per their availability in the HRBS and based 724 3602 378
on apriori knowledge of their association with physical and mental : :
health status. This was comprised of the following five short-term 22> 13,524 62.2
and two long-term self-reported behaviors within the past 30 days Race/Ethnicity
and 12 months, respectively: White 10,666 58.0 0.62
1. Infrequent physical activity and/or strength training in the past Black 2,226 16.3 0.50
30 days defined as <3 days per week of strength training, Hispanic 6.868 16.1 0.48
moderate or vigorous physical activity.
. . . . L Other 1,747 9.6 0.34
2. Screen time (spent using a device with a screen for activities
other than for work or school) over 2 h/day in the past 30 days. Education 0.51
3. Poor sleeping habits in past 30 days defined as the presence <High school 7,990 65.2
f all the following: leeping 1 han n hour s
of all the followi g (a) sleeping .ess t ;% seven hours/day. > College 6926 2us
(b) self-rated quality of sleep as insufficient, (c) the use of
prescription medications to go to sleep, or the use of energy Marital status e
drinks, caffeinated beverages, or over-the-counter medications Married 10,776 53.8
to stay awake. Not married 6,390 46.2
4. Weekly binge drinking of alcohol in the past 30 days. -
5. Tobacco smoking or drug (marijuana or hashish, synthetic SERIEC e
cannabis, other illegal drugs, inhalants, synthetic stimulants, Air force 5,579 24.1 0.40
non-prescription cough or cold medicine to get high) use in the Army 3.646 345 0.67
past 30 days.
. . . Mari 2,569 13.9 0.39
6. No visit to the doctor for a routine checkup in the past arine corps
12 monthS. Navy 3,675 24.4 0.55
7. Multiple (two or more) sexual partners or sex with a new partner Coast guard 1,697 32 0.10
without a condom in the past 12 months. . .
Sexual orientation 0.27
Lesbian, bisexual or gay 1,236 6.3
Not lesbian, bisexual or 15,930 93.7
2.3.2 Mental health status 82y
The HRBS also included a measure of an ADSM’s self- Health behaviors
reported mental health based on the validated Kessler Mental Infrequent physical 3775 193 0.46
Health Scale (K6) battery of questions to assess non-specific serious activity/strength training
psychological distress in the past 30 days (28). The score ranges in past 30 days
between 0 and 24 with “serious distress” being identified as a mean Screen time over than 2 10,091 65.0 0.57
K6 score >12 (15). h/day in past 30 days
Poor sleeping habits in 8,825 53.9 0.62
past 30 days
. Weekly binge drinking 1,336 9.8 0.40
2.3.3 Covariates of alcohol in past 30 days
These included sociodemographic variables identified from the
i .. iated with risk behavi d health Tobacco smoking or 2,302 18.6 0.53
iterature or a priori as associated with risk behaviors and healt drug use in past 30 days
outcomes including mental health status. Covariates included: (i)
.. . No routine checkup in 4,494 29.7 0.59
sex (male or female), (ii) age group (17-24 or >25 years) (iii) the past 12 months
race/ethnicity (non-Hispanic Black, Hispanic, White and Other),
. . . . Multiple partners or no 6,391 41.7 0.62
(iv) education level (<high school vs. >college), (v) marital status cond )
ondom use with new
(married vs. not married), (vi) service branch (Army, Air Force, partner in past 12
Navy, Marine Corps, Coast Guard), and (vii) sexual orientation months
(identifying as lesbian, gay or bisexual vs. not). (Continued)
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TABLE 1 (Continued)

Standard
error

Active-duty

Frequency Weighted
service member %
characteristics

Number of health behaviors

Zero 1,444 6.2 0.24
One or two 9,375 50.8 0.63
Three or more 6,347 43.1 0.63
Mental health 0.51
status in Past 30

days

Serious psychological 2,336 16.4

distress present

Serious psychological 14,830 83.6

distress absent

2.4 Statistical analysis

Data on socio-demographic, health behaviors, and perceived
mental health status were presented as weighted percentages and
standard errors (SEs). Bivariate associations were tested using
weighted Rao-Scott tests. Latent class analysis (LCA) was employed
to cluster ADSMs to mutually exclusive classes based on the
conditional probabilities of class membership according to the
health behaviors. LCA is a statistical procedure used to identify
qualitatively different subgroups within populations who often
share certain characteristics (29). This methodology accounts for
the multidimensionality of health and behavior and has been widely
used to uncover patterns of health behavior and their association
with health outcomes (30, 31). The number of classes was selected
based on the Akaike and Bayesian information criterion indices, the
Vuong-Lo-Mendell-Rubin test, and the Bootstrapped Lo-Mendell-
Rubin adjusted LRT test. Weighted logistic regression models were
used to assess the ADSM characteristics associated with each latent
class as well as the relationship between latent class membership
and mental health status. Statistical significance was defined as p <
0.05 for all statistical tests. Mplus 8.8 (Muthén and Muthén, 1998-
2022) and SAS 9.4 (RTI International, Research Triangle Park, NC)
were employed to confirm all analyses.

3 Results

Weighted percentages of socio-demographic and health
behaviors are shown in Table 1. Of the 17,166 ADSMs, 83.3%
were male, 37.8% were younger than 25 years of age, and 58.0%
were White. The majority had high levels of screen time use
(65.0%) and poor sleeping habits (53.9%) in the past month, while
41.7% reported risky sexual behavior in the past year and 29.7%
did not have a routine health check up in the past year. Fewer
ADSM reported infrequent physical activity/strength training in
the past month (19.3%), current smoking or substance use in
the past month (18.6%) and heavy alcohol drinking in the past
month (9.8%). Of note, the weighted prevalence of past-month
serious psychological distress was 16.4% (95% CI: 15.5%-17.4%)
among ADSMs.
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LCA model selection demonstrated (Table 2) the best fit with
four (vs. three or five) classes of behavior profiles (Number of
free parameters: 31; Bayesian Information Criteria: 129417.538; and
Entropy: 0.60).

The four distinct classes are described in terms of their risk-
behavior profiles in Figure 1. The x-axis lists the names of the
behaviors included as indicators in the model. The y-axis provides
the conditional probability of class membership for each of the
health behaviors. All indicator variables were coded with higher
scores reflecting negative behaviors; therefore, probabilities closer
to 0 are desirable. The four classes were described as follows based
on the distribution of the behaviors. Classes were named if there
were any noteworthy (very high or low) behavior or if there was a
unique pattern across multiple behaviors.:

1. “Risk Inclined” (14.4% of ADSMs) with higher levels of all
behaviors compared to the overall averages and highest levels
of high screen time (83.3%), binge drinking (40.9%), tobacco
smoking/drug use (56.7%), lack of routine medical checkup
(38.9%) and multiple sexual partners or no condom use with
new partner (74.3%) compared to other classes.

2. “High Screen Users” (51.1% of ADSMs) with notably highest
levels of high screen use (75.6%) compared to other classes.

3. “Poor sleepers” (23.9% of ADSMs) with notably highest levels of
poor sleeping habits (100%) compared to other classes; and

4. “Risk Averse” (10.6% of ADSMs) with notably lowest levels of all
behaviors compared to other classes.

Table 3 presents the odds of Active-duty Servicemember
Behavior Profiles after adjusting for ADSM characteristics
(reference categories included female, >25 years, white, >high
school, not married, Air Force and not lesbian, bisexual or
gay). The odds of being described as Risk Inclined (Class I)
was significantly higher among ADSM who were males (AOR:
1.78; 95% CI: 1.44-2.20), 15-24 years old (AOR: 1.26, 95% CI:
1.01-1.58), less educated (AOR: 1.90; 95% CI: 1.57-2.31), Army
(AOR: 1.49; 95% CI: 1.17-1.91), Marine Corps (AOR: 2.42; 95%
CI: 1.95-3.01), Navy (AOR: 2.41; 95% CI: 1.93-3.01), and lesbian,
bisexual or gay (AOR: 1.92; 95% CI: 1.45-2.53). On the other hand,
ADSM who were Black (AOR: 0.73; 95% CI: 0.55-0.97) or married
(AOR: 0.65; 95% CI: 0.52-0.80) were significantly less likely to be
described as Risk Inclined.

ADSM described as High Screen Users (Class II) were
significantly more likely to be 15-24 years old (AOR: 1.48, 95%
CIL: 1.29-1.69), Black (AOR: 1.53; 95% CI: 1.32-1.78), Hispanic
(AOR: 1.28; 95% CI: 1.11-1.48) or other race/ethnicities (AOR:
1.35; 95% CI: 1.15-1.58) but significantly less likely to be married
(AOR: 0.82; 95% CI: 0.74-0.92), Army (AOR: 0.73; 95% CIL
0.65-0.82), Marine Corps (AOR: 0.56; 95% CI: 0.49-0.65), Navy
(AOR: 0.58; 95% CI: 0.51-0.65), or Coast Guard (AOR: 0.71;
95% CI: 0.62-0.81).

ADSM described as Poor Sleepers (Class III) had significantly
higher odds of being educated (AOR: 1.11; 95% CI: 1.00-1.23),
married (AOR: 1.30; 95% CI: 1.16-1.47), Army (AOR: 1.32;
95% CI: 1.16-1.50), Marine Corps (AOR: 1.43; 95% CI: 1.24-
1.64), Navy (AOR: 1.37; 95% CI: 1.21-1.56), or Coast Guard
(AOR: 1.20; 95% CI: 1.04-1.38) but less likely to be 15-24
years old (AOR: 0.63; 95% CI: 0.54-0.73) or black (AOR: 0.83;
95% CI: 0.71-0.97).
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TABLE 2 LCA Model-Fit Statistics, HRBS 2018.

Number of classes, free
parameters

Entropy

10.3389/fpubh.2024.1324663

Bootstrapped
likelihood ratio test
P-value

Vuong-lo-mendell-
rubin test
P-value

3,23 129216.312 129394.578 0.69 <0.0001 (2 vs. 3) <0.0001 (2 vs. 3)
4,31 129177.266 129417.538 0.60 <0.001 (3 vs. 4) 0.0145 (3 vs. 4)
5,38 129158.642 129460.919 0.31 <0.0001 (4 vs. 5) 0.3441 (4 vs. 5)

AIC, Akaike Information Criteria; BIC, Bayesian Information Criteria.
Bolded model shows final model selected.
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Infrequent  Screen time >2 Poor sleeping Binge drinking Tobacco No routine  Multiple sexual
activity/training  hours/day habits of alcohol smoking/drug medical partners or no
use checkup condom with
new partner
—Risk Inclined (14.4%) ---High Screen Users (51.1%) = = Poor Sleepers (23.9%) - Risk Averse (10.6%)
FIGURE 1
ADSM health behaviors and conditional probabilities of latent class membership, HRBS 2018.

ADSM described as Risk Averse (Class IV) were significantly
more likely to be married (AOR: 1.58; 95% CI: 1.30-1.93) or Coast
Guard (AOR: 1.50; 95% CI: 1.24-1.81) but less likely to be black
(AOR: 0.57; 95% CI: 0.45-0.73), Hispanic (AOR: 0.67; 95%ClI: 0.51 -
0.87) of other race/ethnicities (AOR: 0.57; 95% CI: 0.42-0.76), less
educated (AOR: 0.57; 0.48-0.68) or lesbian, bisexual or gay (AOR:
0.61; 95% CI: 0.42-0.88).

Table 4 shows the relationship between ADSM behavior profiles
and the presence of serious psychological distress. Compared to
ADSM described as Risk Averse, all other classes were associated
with increased odds of serious psychological distress. Specifically,
ADSM described as Risk Inclined (Class I) (AOR: 8.30; 95% CI:
5.16-13.36), Poor sleepers (Class II) (AOR: 5.26; 95% CI: 3.38-
8.19) and High Screen Users (AOR: 2.44; 95% CI: 1.56-3.82) had
the significantly higher odds of serious psychological distress.

4 Discussion

This study sought to explore behavior profiles among ADSM
in terms of their physical activity, screen use, sleep habits, alcohol
drinking, tobacco/substance use, preventive health care seeking and
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sexual behaviors. About half of ADSM were described as High
Screen Users, about a quarter were described as Poor Sleepers, and
about a tenth were described as Risk Inclined and Risk Averse.
These profiles slightly align with the hypothesized clusters along the
spectrum of risk behavior, ranging from low to high risk taking. Less
than a fifth of ADSM self-reported serious psychological distress
based on the validated Kessler Mental Health Scale and this was
associated with being described as Risk Inclined, High Screen Users
and Poor Sleepers. Study findings corroborate existing literature
(15) and offer insight into how to operationalize interventions
among subgroups of ADSM as these behavior profiles have been
found to be associated with sociodemographic characteristics such
as age, sex, race/ethnicity, education, marital status and service
branch (32).

Study findings highlight health promotion opportunities and
potential behavioral and health interventions for each of the
distinct risk profiles. ADSM described as Risk Inclined had
the highest levels of most risk behaviors including alcohol or
tobacco/substance use and lack of routine medical checkup. These
ADSM were also more likely to report serious psychological
distress. Mental health promotion interventions with this group
could focus on the intersections of substance use, mental health,
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TABLE 3 Active-duty servicemember characteristics associated with behavior profiles.

Risk inclined
(Class 1)

AOR*  95%ClI

Active-duty Service member
characteristics

Risk averse
(Class IV)

AOR?*  95%ClI

High screen
users (Class Il)

Poor sleepers
(lENI1))
AOR?* 95%ClI

AOR*  95%ClI

Male (Reference = female) 1.78 1.44-2.20 0.93 0.84-1.03 0.91 0.81-1.01 0.89 0.75-1.04
15-24 years (Reference => 25 years) 1.26 1.01-1.58 1.48 1.29-1.69 0.63 0.54-0.73 0.64 0.48-0.85
Black (Reference = white) 0.73 0.55-0.97 1.53 1.32-1.78 0.83 0.71-0.97 0.57 0.45-0.73
Hispanic (Reference = white) 0.89 0.69-1.15 1.28 1.11-1.48 0.90 0.77-1.05 0.67 0.51-0.87
Other (Reference = white) 0.92 0.70-1.20 1.35 1.15-1.58 0.89 0.75-1.05 0.57 0.42-0.76
<High school (Reference = no) 1.90 1.57-2.31 0.93 0.85-1.03 1.11 1.00-1.23 0.57 0.48-0.68
Married (Reference = no) 0.65 0.52-0.80 0.82 0.74-0.92 1.30 1.16-1.47 1.58 1.30-1.93
Army (Reference = air force) 1.49 1.17-1.91 0.73 0.65-0.82 1.32 1.16-1.50 0.94 0.78-1.13
Marine corps (Reference = air force) 242 1.95-3.01 0.56 0.49-0.65 1.43 1.24-1.64 0.79 0.60-1.04
Navy (Reference = air force) 241 1.93-3.01 0.58 0.51-0.65 1.37 1.21-1.56 0.92 0.76-1.11
Coast guard (Reference = air force) 1.17 0.89-1.54 0.71 0.62-0.81 1.20 1.04-1.38 1.50 1.24-1.81
Lesbian, bisexual or gay (Reference = no) 1.92 1.45-2.53 0.86 0.71-1.03 0.98 0.80-1.20 0.61 0.42-0.88

AOR, Adjusted Odds Ratio; CI, Confidence Interval.  Adjusted for sex, age group, race/ethnicity, education level, marital status, service branch, and sexual orientation.

TABLE 4 Odds of serious psychological distress by active-duty servicemember behavior profiles.

Active-duty service member behavior profile
[Reference = risk averse (Class IV)]

Serious psychological distress

95% ClI AOR? 95% CI
Risk inclined (Class I) 11.14 7.00-17.74 8.30 5.16-13.36
High screen users (Class IT) 2.87 1.84-4.46 2.44 1.56-3.82
Poor sleepers (Class III) 5.95 3.83-9.26 5.26 3.38-8.19

AOR, Adjusted Odds Ratio; CI, Confidence Interval.  Adjusted for sex, age group, race/ethnicity, education level, marital status, service branch, and sexual orientation.

and health care seeking with mental health in order to identify
small doable actions to improve wellbeing and reduce high risk
behaviors. Given the adverse outcomes related to these risk
behaviors, further research should explore how to identify people
in this high-risk group during recruitment (33) as other studies
suggest that recruitment advertisements for ADSM may target
males with high levels of self-confidence, risk taking and emotional
stability (34).

The high rates of poor sleep reported by ADSM, particularly
those described as Risk Inclined and Poor Sleepers demonstrate
that this should be a priority focus for DOD, requiring multifaceted
health education and promotion interventions (35). Solutions
may include (i) educating ADSM about the signs and impact of
sleep deprivation and providing individual strategies to optimize
sleep hygiene. e.g., limiting caffeine/stimulant intake or screen
use; (ii) instituting duty schedules that ensure 8h of sleep
or provide adequate recovery time as applicable, using well-
established techniques like tactical naps and sleep banking; (iii)
shifting military cultural norms from a mentality that equates sleep
with laziness or weakness to one where sleep is directly linked
to service member performance and thus military readiness (36,
37). While the military culture has been predominantly one with
powerful group norms, experience and expectations, this culture
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can be leveraged to positively impact the health behaviors of ADSM
(34). Although the influence of leadership support and education
were not included in the survey, research suggests that ADSMs who
reported that their supervisors supported healthy behavior were
more likely to adopt such behaviors (38).

Suboptimal levels of routine medical care seeking among
ADSM, particularly those described as Risk Inclined suggests a
need to identify and address barriers to accessing and utilizing
such services. Health promotion interventions should seek to
promote ADSM health literacy, reiterating the accessibility and
value of these routine medical checkups. Such interventions should
be complemented by supply-side interventions that promote
the quality of care, with seamless connections with preventive
and treatment services as needed. In addition, interventions
could be implemented to foster social norms that support a
culture in the military that promotes, rather than stigmatizes or
penalizes, health care seeking, particularly for mental and sexual
health services.

Study findings can inform the appropriate channels or
strategies to be employed in the design of health promotion
interventions. The high screen time reported by most ADSM across
behavior profiles suggests a high level of digital or technological
literacy. Thus, digital health innovations and applications may
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prove useful in tracking health-related behavior, monitoring
potential health risks, and disseminating health communication
messages (39). One method could be to use digital health
approaches to address sexual and reproductive health among
ADSM, given the high rates of sexual risk taking as well as ADSM
propensity to use their devices. Alternatively, digital interventions
can improve sleep quantity and quality, such as the use of mobile
applications to help, prioritize, plan for and track sleep. On the
other hand, high rates of screen time are linked with physical effects
such as eye strain as well as deleterious psychosocial effects like
PTSD and suicide ideation (40). Future research should explore
the amount and content of screen time that is appropriate for
ADSM and military readiness, weighing the benefits of digital
interventions in the current context of high smartphone use and
associated social media addiction seen in over 10% of the general
US population (41, 42).

Health education and promotion interventions should aim to
maintain the low levels of risk behaviors among the Risk Averse
group, celebrating healthier decision making and action among
ADSM. Furthermore, ADSM with low-risk behavior profiles
such as those described as Risk Averse may prove beneficial in
the roll-out of interventions as they act as peer-educators or
mentors. Supportive policies and interventions, such as the U.S.
Army’s Comprehensive Soldier and Family Fitness Program, can
provide assessment, education, and skills training for ADSM across
multiple domains (e.g., physical, emotional, social, spiritual, and
family) on an annual basis throughout their career to ensure that
ADSM have and keep a low-risk behavior profile (16).

This study reported somewhat high levels of multiple sexual
partnerships or lack of condom use with a new sexual partner.
Study findings emphasize the importance of promoting healthy
sexual behaviors among ADSM (43). Health promotion programs
should aim to shift perceptions regarding these risky behaviors,
especially among unmarried and less educated ADSM. Structural
interventions may include increasing availability of condoms
or implementation of regular testing for sexually transmitted
infections. Policy interventions may seek to employ a gender
equity lens to ensure accessibility to sexual health commodities and
services across all service branches (44, 45).

Major study limitations include the reliance on self-reported
data typically subject to recall and social desirability bias.
The study’s cross-sectional study design limits the ability to
make causal inferences; and; unmeasured confounding from
factors which might influence mental health status. The study
only assessed a limited list of behaviors available in the
HRBS which worsened health instead of health protection
or promotion behaviors. Also, other relevant behaviors such
as eating disorders, internet games, betting and gambling
disorders, diagnosed psychiatric disorders etc., were not explored.
Thus, this study warrants further exploration into underlying
pathways and psychological mechanisms for risk behavior
profiles demonstrated.

In summary, study findings demonstrate four distinct risk
behavior profiles among ADSM and how to target relevant
communication, structural and policy interventions to promote
healthy behaviors within the US Military, thus improving readiness,
resilience and mission success.
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