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Abstract

Background Unhealthy behaviors impose costs on health-related quality of life (HRQOL) reducing productivity
and readiness among military members (Hoge et al.,, JAMA 295:1023-32, 2006; Mansfield et al. 362:101-9, 2010).
Among married personnel in particular, patterns of spouse health behaviors may play an interdependent role. As

a result, the identification of military spouse health factors related to readiness may inform strategies to screen

for and identify those in need of greater support and enhance readiness. This study explored behavioral and HRQOL
predictors and potential mediators of military spouse readiness utilizing data from the Millennium Cohort Family
Study.

Methods The analytic sample comprised of 3257 spouses of active-duty, non-separated service members who
responded to both waves 1 and 2 of the survey. Sample characteristics are described with respect to demographics
(e.g., age, sex, race/ethnicity, etc.), readiness measures (i.e., military satisfaction, lost workdays, health care utilization,
military-related stress, and satisfaction), health behaviors (i.e., exercise, sleep, smoking, and alcohol use) and HRQOL
(Veterans RAND 12-Item Short Form Survey). We conducted multivariate mediation analyses to evaluate the role

of mental and physical HRQOL as mediators between the baseline health behaviors and the health readiness out-
comes at follow-up, while adjusting for spouse and service member demographics.

Results HRQOL had direct effects for all five readiness outcomes examined. Multiple health behaviors (insom-

nia, smoking, binge drinking, and exercise) were further significantly associated with spouse readiness outcomes,
although most effects were mediated through HRQOL, suggesting this may be a useful index of military spouse readi-
ness. Insomnia was the specific health behavior most consistently associated with poorer readiness across outcomes,
and effects were only partially mediated by physical and mental HRQOL.

Conclusions The results show spouse health behaviors are directly and indirectly (through HRQOL) associated
with readiness indicators. This suggests that assessments of modifiable health behaviors (e.g., insomnia symptoms)
and mental and physical HRQOL are important indicators of readiness among military spouses and should be used
to inform future programs designed to improve population health.
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Background

Military force readiness and retention relies not only on
the adjustment and satisfaction of the service member,
but also on the readiness of their family which is heav-
ily influenced by economic well-being and quality of life
dimensions [1-4]. Military spouse readiness, including
providing support to the service member for continued
service, is an essential component of military readiness
and can affect service member retention and perfor-
mance [5-7], as well as family outcomes [8, 9]. Military
spouse readiness is defined as “the state of being pre-
pared to effectively navigate the challenges of daily living
experienced in the unique context of military service, to
include: mobility and financial readiness, mobilization
and deployment readiness, and personal and family life
readiness” [10]. Spouse readiness is multi-faceted and
thus can be operationalized in several ways.

Spouse readiness measures

Spouse readiness is associated with spouses’ satisfac-
tion with military life. Among deployed service mem-
bers in Southwest Asia, family-related stress significantly
affected married service members’ ability to concen-
trate or do their job [11]. In addition, spouse dissatis-
faction with military support and the perception that
military life was incompatible with family life were the
two largest predictors of service members’ intentions to
leave service following deployment to Operation Desert
Storm [12]. Higher levels of spouse satisfaction with the
military are also associated with improved psychological
well-being for the spouse and active-duty service mem-
ber [13]. Using data from DoD-sponsored epidemiologic
surveys [14], spouses’ support for service members’ mili-
tary careers has been shown to be critical to retention;
over a two-year period, 93% of personnel remained in
service when spouses supported their military careers,
while only 44% remained without spousal support. Addi-
tionally, among military spouses in the Defense Health
Agency (DHA sponsored Millennium Cohort Family
Study, work-family conflict and both spouse and service
member military satisfaction were important mediators
in predicting the impact of military and family factors on
voluntary service separation [15].

The stress level spouses experience during challeng-
ing military-related experiences, such as deployment
separation, family financial stress, and increased periods
of operational tempo, are important metrics of spouse
readiness. A study of Army spouses reported that ser-
vice member deployments were a stressor [16], with at
least half of spouses reporting feeling stressed and over-
whelmed during a partner’s deployment [17]. Spouses
with high deployment-related stress have elevated
risks for poor physical health [16-18], psychological
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distress [8], and challenges balancing new responsibili-
ties. Among spouses of deployed service members, use
of mental health services increased 20% during their first
deployment and remained elevated between the first and
second deployment due to increased stress [19]. Financial
stress related to struggling to make ends meet, ineffec-
tively managing finances, or the perception of financial
stress can influence aspects of military family life such
as well-being, relationships, and parenting [4]. Regarding
frequent relocations, military families find it difficult to
constantly readjust and readapt to new places [20]. When
spouses can cope with military-life challenges without
high levels of stress, families are better prepared to sup-
port the service member in their military responsibilities.

For many military spouses, employment is an essen-
tial aspect of quality of life for personal reasons as well as
bridging financial gaps in their family with a secondary
income. If a spouse has a health condition or injury lead-
ing to lost workdays, the resulting financial burden can
adversely affect spouse readiness. The cost of lost work-
days specifically for military spouses is unknown; how-
ever, research on the general US population is relevant,
because most employed military spouses are in the civil-
ian workforce. One study of US workers found employ-
ers lost $226 billion in 2002 due to lost productivity time
related to employees work absence for personal health
(0.54 h per week) and work absence for family health
(0.12 h per week) [21]. This study also observed women
reported 30% more lost productivity time compared with
men.

Factors associated with spouse readiness

Although research to date on spouse readiness is limited,
compared to research focused on service member readi-
ness, findings suggest that several health behaviors and
quality of life dimensions may influence spouse readiness.
For instance, research on service members has demon-
strated that sleep significantly affects military readiness
[22]. An individual’s quality and quantity of sleep may
impact cognitive processing skills [23] and performance,
thus affecting readiness [24, 25]. Furthermore, poor sleep
is associated with HRQOL [26] and various health out-
comes [27, 28] that could indirectly impact readiness.
However, it is not clear how the sleep quality of military
spouses may affect spouse readiness.

Tobacco use and high alcohol consumption increase
the risk of chronic diseases and healthcare utilization and
costs the DoD $989 million per year for related medical
care [29]. According to the most recent DoD Health-
Related Behaviors Survey of active-duty personnel, one
in three are current binge drinkers and approximately
13% of AD service members reported current smoking
or current use of smokeless tobacco [30]. Among military
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spouses in the Millennium Cohort Family Study, the
majority met most Healthy People 2020 goals [31] includ-
ing sleep, alcohol use, and tobacco use [32]; but still, sub-
stantial numbers did not (e.g., 39% did not achieve targets
for sleep). Further, the concordance among military
spouses and service members was relatively high for alco-
hol use (54%) and tobacco use (60%), although fewer ser-
vice members met these goals compared to spouses [32].
Assessing the impacts of spousal alcohol and tobacco use
on spouse readiness may be elucidating to inform pre-
vention and treatment resources.

A common conceptualization for health-related qual-
ity of life (HRQOL) is the emotional and physical capac-
ity of an individual to function in their daily lives [33].
Overarching HRQOL may be impacted both positively
and negatively by an individual’s specific health behaviors
or by certain health conditions. For example, a study of
Army soldiers found that an item measuring self-rated
general health was associated with sleep quality, emo-
tional fitness, and Army Physical Fitness Test (APFT)
scores [34]. While there is evidence that each of the
aforementioned health behaviors impact healthcare costs
and functional outcomes, it is less well known how spe-
cific behaviors in conjunction with or mediated through
spousal HRQOL are associated with spouse readiness.
The DHA already globally assesses HRQOL among
care-seeking beneficiaries (e.g., https://health.mil/Milit
ary-Health-Topics/Access-Cost-Quality-and-Safety/
Health-Care-Program-Evaluation/MHS-Patient-Satis
faction-Surveys) and the DHA has expressed interest in
more systematic monitoring of HRQOL as a bellwether
for readiness. Achieving a more nuanced understand-
ing of HRQOL and how that relates to military popula-
tion readiness, as well as how effective HRQOL is as an
indicator would enable those efforts to better address and
promote readiness.

Study aims

Military spouses experience unique military-related
stressors, including deployment separation, financial
stress, and increased periods of operational tempo, that
may ultimately influence familial support for the service
member’s military responsibilities. Unhealthy behav-
iors impose healthcare costs and productivity loss that
reduce readiness; in contrast, positive lifestyles produce
savings for the military health system [35, 36]. In provid-
ing comprehensive healthcare to the military community,
the DHA strives to assess and target modifiable health
behaviors among beneficiary families, to support both
individual and population-level health and readiness.
Therefore, identification of spousal health factors associ-
ated with spouse readiness within military populations
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can inform strategies to improve quality of care, health,
and readiness among service members and their families.

This study sought to identify “bellwether” indicators
for the health-related drivers of military readiness to
inform DHA’s health screening and referral practices.
This study assessed behavioral and quality of life factors
as indicators of military spouse readiness utilizing data
from the Millennium Cohort Family Study. Note that
when we refer to spouses in this study, we are referring
to the Family Study participant. We sought to assess the
longitudinal relationship between health factors (i.e.,
HRQOL, physical activity, sleep difficulties, and alcohol
and tobacco use) and readiness (i.e., military satisfaction,
lost workdays, health care utilization, military-related
stress) among military spouses of active-duty service
members. We examined HRQOL as a mediator that facil-
itates the relationship between specific health behaviors
and spouse readiness outcomes, and assessed if HRQOL
could effectively be used as a gross screener for health-
related factors associated with readiness.

Methods

Sample design and study participants

This study used data from waves 1 (2011-2013) and 2
(2014-2016) of the Millennium Cohort Family Study
(Family Study) to assess the longitudinal relationship
between health factors (HRQOL, exercise, sleep, and
alcohol use) and spouse readiness. The Family Study
baseline sample consists of 9,872 service member/spouse
dyads. The service members are participants of the Mil-
lennium Cohort Study who were married and had 2 to 5
years of military service at the time they were recruited
into the study. Spouses of participating service members
were then recruited to participate in the Family Study.
The Family Study methods are described in more detail
elsewhere [37]. This work was approved by the Naval
Health Research Center Institutional Review Board in
compliance with all applicable Federal regulations gov-
erning the protection of human subjects, to include
obtaining a signed informed consent form for each par-
ticipant. Research data were derived from an approved
Naval Health Research Center Institutional Review Board
protocol, number NHRC.2015.0019.

To analyze spouse readiness, we limited the sample to
spouses of active-duty, non-separated service members
who responded to both waves 1 and 2 of the survey. The
final analytic sample comprised 3,257 spouses. Figure 1
below shows the sources of sample loss.

Measures

We assessed spouse readiness using five outcome meas-
ures. Three outcomes were constructed from wave 2
of the Family Study survey and two were from Military
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Study population

Panel 1 Family Study baseline sample
(N=9872)
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n=2678 excluded

v

i

Spouse of service member active duty at
baseline (n = 7194)

Spouse of service member not active
duty (i.e. Reserve/Guard) at baseline

n = 3937 excluded

v
Final analytic sample (n = 3257)

Fig. 1 Sample selection

Health System Data Repository (MDR) spouse medi-
cal records: 1) lost workdays (survey), 2) inpatient days
(MDR), 3) outpatient days (MDR), 4) satisfaction with
support from the military (survey), and 5) military-
related stress (survey).

Lost workdays were measured as the number of self-
reported days over the past 3 years the spouse was unable
to work or perform their usual activities due to illness or
injury (excluding lost time for pregnancy and childbirth)
(min=0, max=>570).

Inpatient days per year was computed as the number
of inpatient hospitalization days reported in MDR that
occurred between the spouse’s wave 1 and wave 2 inter-
views, divided by the number of years between wave 1
and wave 2 (min=0, max=41.3). Outpatient days per
year was similarly computed as the number of outpatient
medical visit days per year in MDR between waves 1 and
2, divided by the number of years between waves 1 and
2 (min=0, max=133.8). The number of years between
waves was computed as the number of days between
the wave 1 and wave 2 interviews, divided by 365.25. If
someone had multiple outpatient visits in one day, it was
counted as just one outpatient visit day.

Satisfaction with perceived military support was com-
puted by taking the mean of two self-reported items that
assessed satisfaction with the military’s efforts to help 1)
the service member, and 2) the spouse and their family
with the stresses of military life. Response options for
each item range from “poor” to “excellent,” and are coded
from 0—4.

Military-related stress was computed as the mean of
five self-reported items measuring the spouse’s stress
response to any combat deployments, non-combat
deployments, intensified training schedules, permanent
changes of station, or family financial stress experienced.
The response options for each item ranged from “not all

v

1. Separated or no longer active duty at
wave 2 (n =2708)

2. Did not complete wave 2 survey (n =
1229)

stressful” to “very stressful,” coded from 0-3. For each
spouse, responses for all experiences occurring in the
last 12 months were averaged. This outcome measure
was intended to capture the respondent’s stress response
rather than stress exposure, and the total stressors expe-
rienced was included as a covariate in the model.

Health behaviors assessed as predictors of readiness on
the survey at wave 1 included: exercise, sleep, smoking,
and alcohol use. Exercise was measured using the num-
ber of minutes in a typical week that the spouse engaged
in moderate or vigorous-intensity exercise. This meas-
ure was computed as the number of moderate-intensity
exercise minutes per week added to two times the num-
ber of vigorous-intensity exercise minutes per week [31],
with scores ranging from 0 to 5000. Note that the original
minutes of physical activity variable had a maximum of
11,515 min. After reviewing the variable distribution, we
truncated the variable at 5000 min (99th percentile in the
distribution) for use in analysis, so that all spouses with
minutes greater than 5000 were assigned this new maxi-
mum value of 5000. The Insomnia Severity Index (ISI)
was administered to assess sleep problems, specifically
the nature, severity and impact of insomnia as a behavio-
ral health condition, as it is the most commonly reported
sleep problem in the general population [38]. The Insom-
nia Severity Index (ISI) score [39] includes seven items,
each scored on a 0 to 4 Likert scale. Scores ranged from
0-28, with a higher score indicating more insomnia
symptoms.

We assessed smoking using an item from the Family
Study which asked the spouse “How many cigarette packs
per day did you or do you smoke?” Spouses who never
smoked or did not smoke in the past year were assigned
0 for this variable, and response options ranged from 0
(never smoked in the past year) to 4 (more than 2 packs
per day). Finally, we assessed alcohol use using two items
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on binge drinking frequency. Male spouses were asked
“How often did you typically have 5 or more drinks of
alcoholic beverages within 2-h period?” Female spouses
were asked how often they had 4 or more drinks in 2 h
[40]. Both items had response options ranging from
“never” to “more than 4 times per month,” coded as 1-4.
Spouses who never used alcohol or did not drink in the
past year were coded as 1 (“never”). We used all four
health behavior measures as continuous predictors in the
model.

Health-related quality of life measures were assessed
on the survey at wave 1 using the Veterans RAND
12-Item Short Form Survey (SF-12) [41], a standardized
and widely used brief assessment of health-related qual-
ity of life, which captures eight health dimensions: physi-
cal functioning, physical health problems, bodily pain,
general health, vitality, social functioning, psychological
distress, and psychological well-being, by asking about
the self-reported effect of physical and mental health
problems on basic components of day-to-day functioning
[42-44]. Each of the 12 questions in this assessment is
weighted differently to yield the mental component score
(MCS) and physical component score (PCS). MCS and
PCS scores have normative values with a mean of 50 and
standard deviation of 10 to compare to other US popu-
lations, with higher scores reflecting a more favorable
health status [45-49]. We assessed MCS and PCS con-
tinuously for this study, with total scores ranging from -3
to 71 (MCS) and 12 to 70 (PCS).

Covariates assessed in addition to the independent
variables described above, included spouse socio-demo-
graphics and service member military characteristics
as covariates in the model. The spouse characteristics
included gender, age, race and ethnicity, educational
attainment, marital status, number of children, and the
spouse’s prior or current military service. Service mem-
ber characteristics included military paygrade and service
branch. For the military-related stress outcome only, we
included the number of stressors experienced as an addi-
tional covariate. Finally, we also included time between
the wave 1 and 2 interviews (in years) as a covariate in all
models.

Analyses

We generated descriptive statistics on the spouse demo-
graphics as well as the readiness measures, health behav-
iors, and HRQOL measures, and reported weighted
means and unweighted sample sizes. Next, we estimated
unadjusted bivariate regression models to assess the
correlation between the predictors and spouse readi-
ness. Finally, we then estimated multivariate media-
tion models assessing the direct and indirect effects of
health behaviors on readiness, with mental and physical
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HRQOL as mediators. We used Mplus version 8 soft-
ware for the mediation modeling and SAS version 9.7
for the descriptive statistics [50, 51]. We used the indi-
rect effects approach suggested by Preacher and Hayes,
which focused on an investigation of indirect effects and
associated confidence intervals with robust standard
errors estimation. Each outcome was modeled separately,
resulting in five separate mediation models.

The Family Study survey weights were used with all
models to account for sampling design and nonresponse
bias [52]. We standardized all continuous predictors —
including the health behaviors and HRQOL measures—
as well as the military satisfaction and military stress
outcomes before estimating the models. Figure 2 illus-
trates our conceptual model of the relationships between
health behaviors, HRQOL, and spouse readiness. In this
model, the direct effect of health behaviors on readi-
ness is their unique effect independent of the mediator
(HRQOL), as illustrated by the arrow running directly
from health behaviors to the readiness outcomes. The
indirect effect of health behaviors on readiness is their
effect on these outcomes that works through mediator, as
illustrated by the arrows running from health behaviors
to the HRQOL measures (Mental and Physical Compo-
nent Scores), and the arrows from HRQOL to readiness.
The total effect of health behaviors on readiness is the
sum of their direct and indirect effects.

Results

Population description

Table 1 shows descriptive statistics — both weighted
means/frequencies and unweighted sample sizes — for
the spouse demographics, readiness outcomes, health
behaviors, and HRQOL measures. Most spouses were
female (89.7%), between 25 and 34 (65.4%) years of age,
and non-Hispanic White (67.6%). Most had some college
education or an associate degree. The majority of spouses
were married (98.9%) and had no prior military service
(82.9%). Most spouses had least one child (65%). Most
spouses’ service member partners served in the Army
(38.4%), with the remainder serving in the Air Force
(38.4%), Navy (19%), Marine Corps (13.8%), and Coast
Guard (4.9%). The average time between the spouses’
baseline and follow up interviews was 2.2 years.

Readiness outcomes

Spouses had an average of 14.9 lost workdays in the
past 3 years. They had an average of 0.6 inpatient days
per year, and 9.5 outpatient visit days per year. Spouses’
average score for satisfaction with military support was
1.82. Comparing this score to the coding of the individual
items, this falls between ratings of “fair” (1) and “good”
(2). The average military stress score was 1.49, which
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[ Mental Component Score

Physical Component Score

[ Health Behaviors

Exercise
Sleep
Smoking
Alcohol Use

ZaE—

Family Readiness
Outcomes

Lost Workdays
Inpatient Days
Outpatient Days
Military Satisfaction
Military Stress

Fig. 2 Conceptual mediation model of family readiness. Note. Each outcome was modeled separately, resulting in five separate mediation models.
Additionally, each model adjusted for covariates, including spouse’s sex, age, race/ethnicity, marital status, education, number of children, military
experience, time between baseline and follow-up surveys, service member’s pay grade, and service branch

falls between the categories of “slightly stressful” (1) and
“moderately stressful” (2).

Health behaviors and HRQOL

Spouses had an average of 403 combined moderate/vig-
orous exercise minutes per week. The average ISI score
was 7.17, which approximately corresponds to having
no clinically significant insomnia. The average num-
ber of cigarette packs smoked per day was 0.27, with
most spouses (82%) never having smoked or not having
smoked in the past year. The average binge drinking fre-
quency in the past year was 1.23, between “never” (1) and
“monthly or less” (2). The mean spouse MCS and PCS
scores were 49.2 and 53.7, respectively.

Mediation models

Tables 2 and 3 show results from the mediation models of
the five spouse readiness outcomes. Exercise minutes did
not have significant direct effects on any of the readiness
outcomes. Exercise had negative indirect effects through
physical HRQOL (PCS score) on lost workdays (B=-1.40,
p=0.015), inpatient days (B=-0.01, p=0.033), and out-
patient days (B=-0.17, p=0.009). This indicates that
more exercise may be associated with fewer lost work-
days, inpatient days, and outpatient days with physical
HRQOL as a mediator. However, note that total effects
did not reach significance for any outcome.

Insomnia symptoms, as measured by the ISI score,
had a negative direct effect on satisfaction with mili-
tary support (B=-0.10, p=0.012) and a positive direct
effect on military stress (B=0.09, p=0.028). Insomnia
also had significant indirect effects on all five readi-
ness outcomes, via physical and/or mental HRQOL.

With the MCS score as a mediator, insomnia had
positive indirect effects on lost workdays (B=4.91,
p<0.001), outpatient days (B=1.10, p <0.001), and mil-
itary stress (B=0.09, p<0.001), and a negative indirect
effect on satisfaction with military support (B=-0.10,
p<0.001). With the PCS score as a mediator, insomnia
had positive indirect effects on lost workdays (B=15.96,
p<0.001), inpatient days (B=0.04, p=0.002), outpa-
tient days (B=0.73, p<0.001), and a negative indirect
effect on satisfaction with military support (B=-0.02,
p=0.042). This indicates that greater insomnia symp-
toms, working through HRQOL as a mediator, were
associated with more lost workdays, inpatient days, and
outpatient days, as well as greater military stress, and
lower satisfaction with military support. Finally, insom-
nia was the only health behavior with significant total
effects for all five spouse health readiness outcomes.
There were no direct effects of binge drinking fre-
quency on readiness outcomes. However, binge drink-
ing did have indirect effects on all five readiness
measures. With the MCS score as a mediator, binge
drinking had positive indirect effects on lost work-
days (B=0.78, p=0.012), outpatient days (B=0.18,
p=0.007), and military stress (B=0.02, p=0.016), and
a negative indirect effect on satisfaction with military
support (B=-0.02, p=0.011). With the PCS score as a
mediator, unexpectedly, binge drinking had negative
indirect effects on lost workdays (B=-1.47, p=0.024),
inpatient days (B=-0.01, p=0.039) and outpatient days
(B=-0.18, p=0.014). Also, since the direction of the
effects through the MCS and PCS diverged for some
outcomes, the total effect of binge drinking was only
significant for lost workdays (see Tables 2 and 3).
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Table 1 Descriptive Statistics

Variable Unweighted N? (N=3257) Weighted %

Spouse Readiness Outcomes (Wave 2)
Lost workdays in past 3 years

0 1492 52.96
1-7 760 2538
8-14 236 9.80
15-570 347 11.86
Mean (SE) 14.86 (1.53)

Inpatient days per year
0 1858 60.95
0.1-2 1257 34.19
2.001-3 72 3.01
3+ 70 1.85
Mean (SE) 0.56 (0.03)

Outpatient days per year
0 43 149
0.1-3 570 17.75
3.001-5 503 15.66
5.0001-10 1104 31.28
10.0001-15 515 16.31
15+ 522 17.50
Mean (SE) 948 (0.23)

Satisfaction with military support
0 287 13.56
0.1-1 626 2293
1.1-2 883 31.12
2.1-3 581 21.27
3.1-4 265 1111
Mean (SE) 1.82 (0.04)

Military stress
0-0.9 345 16.98
1-1.9 989 4415
2-29 686 31.26
3 182 7.60
Mean (SE) 149 (0.03)

Health behaviors (Wave 1)

Moderate/vigorous exercise minutes
0 min/wk 292 12.21
1-120 min/wk 557 17.22
121-240 min/wk 618 17.88
241-360 min/wk 510 1541
360-480 min/wk 373 11.30
481-5000 min/wk 794 2598
Mean (SE) 40342 (15.40)

Insomnia Severity Index (ISl) score
No clinically sig. insomnia (0-7) 2004 58.87
Subthreshold insomnia (8-14) 870 2852
Clinical insomnia (moderate severity) (15-21) 289 10.04
Clinical insomnia (severe) (22-28) 67 2.57
Mean (SE) 7.17(0.17)
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Table 1 (continued)
Variable Unweighted N? (N=3257) Weighted %
Cigarette packs per day”
Never smoked/did not smoke in past year (0) 2834 82.36
Less than half pack per day (1) 217 9.77
Half to 1 pack per day (2) 150 6.37
1to 2 packs per day (3) 29 144
More than 2 packs per day (4) 1 0.06
Mean (SE) 0.27 (0.02)
Binge drinking frequency in past year”
Never (1) 2645 79.98
Monthly or less (2) 513 17.51
2-4 times/month (3) 43 1.55
>4 times/month (4) 27 0.96
Mean (SE) 1.23(0.01)
Health-related Quiality of Life (HRQoL) measures
Transformed mental score (MCS) 12
-3-25 97 3.96
25.001-50 1300 4161
50.001-60 1690 48.90
60.001-71 153 553
Mean (SE) 49.18 (9.61)
Transformed physical score (PCS) 12
12-50 626 23.02
50.001-60 2368 70.05
60.001-70 248 6.93
Mean (SE) 53.65 (7.07)
Spouse Characteristics
Spouse gender
Male 261 1033
Female 2996 89.67
Spouse age
17-24 years 606 2557
25-34 years 2339 6541
35+years 312 9.01
Spouse race/ethnicity
White non-Hispanic 2560 67.64
Black non-Hispanic 120 8.99
Hispanic 303 13.25
Other 260 10.12
Spouse education
HS Degree or less 292 16.30
Some college/Associates degree 1308 52.25
Bachelors degree or higher 1653 3145
Marital status
Married 3236 98.92
Divorced/separated/widowed 21 1.08
Number of children
0 1221 35.00
1 924 2841
2+ 1094 36.59
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Table 1 (continued)
Variable Unweighted N? (N=3257) Weighted %
Number of military stressors experienced (Wave 2)
0 433 17.72
1 730 25.66
2 730 25.55
3 474 17.09
4 262 13.60
5 6 037
Mean (SE) 1.84 (0.04)
Spouse military service
Never 2791 82.87
Former 241 941
Current 222 7.71
Service member paygrade
Enlisted 1994 86.84
Warrant or commissioned officer 1263 13.16
Service member military branch
Army 1115 3843
Navy 607 18.98
Marine Corps 296 13.83
Air Force 1109 23.82
Coast Guard 130 4.94
Other Covariates
Time from baseline to follow-up
1 649 2551
2 1486 46.24
3 983 25.96
4 137 2.26
5 2 0.03
Mean (SE) 2.19(0.80)

?Ns are unweighted and do not consistently add up to 3257 because of missing data. The number missing ranges from 0 (gender and service member characteristics)

to 1055 (military stress)

b Numbers in parentheses indicate the coding used in regression models

Smoking, as measured by the number of cigarette packs
smoked per day, had both direct and indirect effects on
lost workdays, inpatient days, and outpatient days. There
was a positive direct effect of smoking on outpatient days
(B=0.72, p=0.022). While the individual path effects
through the MCS and PCS scores separately were not
statistically significant, there were significant total posi-
tive indirect effects on lost workdays (B=1.64, p=0.013),
inpatient days (B=0.012, p=0.030), and outpatient days
(B=0.24, p=0.005). This indicates that working through
HRQOL, smoking was associated with more lost work-
days, inpatient days, and outpatient days. There was also
a significant total effect of smoking on outpatient days
(B=0.96, p=0.005).

All readiness outcomes were significantly predicted
by a at least one HRQOL indicator, and both mental
and physical HRQOL had direct effects on three of five
outcomes (lost workdays, outpatient days, and satisfac-
tion with military support) The MCS score had a nega-
tive direct effect on lost workdays (B=-9.44, p<0.001),
outpatient days (B=-2.11, p<0.001), and military stress
(B=-0.18, p<0.001), such that higher mental health
functioning was associated with fewer lost workdays,
outpatient days, and less military stress. Higher mental
health functioning was directly associated with greater
satisfaction with military support (B=0.19, p<0.001).
The PCS score had a negative direct effect on lost work-
days (B=-20.57, p<0.001), inpatient days (B=-0.14,
p=0.001), outpatient days (B=-2.53, p<0.001).
Finally, higher physical health functioning was directly
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associated with greater satisfaction with military sup-
port (B=0.07, p=0.037).

Discussion

This study utilized longitudinal data from the Millennium
Cohort Family Study to assess the relationship of health
behaviors and HRQOL with spouse readiness outcomes
among over 3,000 military spouses. The study sought to
identify health behaviors and HRQOL indices that may
enable the DHA and military communities to better
support and prepare spouses for the evolving demands
of military-connected life. Results indicated that better
mental and physical HRQOL was significantly associated
with higher levels of spouse readiness as defined by fewer
lost workdays, fewer outpatient visits, and higher military
satisfaction. Mental and physical HRQOL also fully or
partially mediated the effects of focal health behaviors on
readiness outcomes. Altogether, the results demonstrate
that health behaviors and mental and physical HRQOL
account for meaningful variation in relation to spouse
readiness outcomes and that HRQOL serves as a use-
ful composite index to capture most impacts of the focal
health behaviors we assessed on readiness. Therefore,
routine assessment and surveillance of HRQOL among
military spouses may prove useful to health care and
service providers as a gross indicator of population read-
iness and may suggest potential modifiable health vulner-
abilities and protective factors that could be targeted to
bolster spouse readiness.

We noted unique patterns of association with spouse
readiness for each of the four health behaviors included
as predictors in our analyses. However, experiencing
more insomnia symptoms was the only outcome consist-
ently associated with poorer readiness across outcomes,
and effects were only partially mediated by physical and
mental HRQOL. This is likely due to the pervasive effects
of poor sleep on a range of health outcomes that may
hinder readiness, including poorer physical and mental
health [53, 54]. Smoking also was directly and indirectly
associated with more outpatient healthcare visits. Exer-
cise, though, ultimately did not have any significant total
effects on any readiness outcomes, although the pattern
of our results suggested that engaging in more frequent
exercise in a typical week may be indirectly associated
with fewer inpatient and outpatient health care services
and fewer lost workdays, mediated by physical HRQOL.
Binge drinking was indirectly associated with readiness,
but unexpectedly had competing positive (e.g., decreased
hospitalization days) and negative (e.g., increased mili-
tary stress, decreased satisfaction with military support,
increased lost workdays) effects. The finding that binge
drinking was associated with decreased inpatient days,
outpatient days, and lost workdays via physical HRQOL
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may be in part due to higher alcohol use among younger
spouses who are generally healthier than older spouses.
Our relatively healthy and young military spouse popu-
lation also may account for the somewhat weaker asso-
ciations noted between smoking, HRQOL and readiness
outcomes.

The Department of Defense has invested in promot-
ing spouse readiness and resilience to enhance mission
readiness and the health of the military force [55]. Several
resources and programs have been developed focusing on
children and the family unit, many of which are designed
to support families during or after stressful exposures
such as deployment to prevent negative family outcomes
(e.g., [56—58]). These programs have proven essential in
extending support networks for families and improving
family functioning during particularly challenging peri-
ods (e.g., overseas assignment, deployment). However, it
can be difficult for spouses to navigate and identify these
resources when needed due to the de-centralization and
at times duplication of services across military and com-
munity settings [55]. Military OneSource offers a cohe-
sive military spouse readiness support system to active
duty and reserve component families, providing a host
of coordinated resources to help families such as deploy-
ment assistance, financial readiness, violence prevention
and response services, and transition assistance among
others.

Results from the 2021 Military Family Lifestyle Survey
suggest that military families are in even greater need
of support and resiliency-enhancing services given the
increased demands on and stress among military fami-
lies in recent years (e.g., related to COVID-19 and gov-
ernment unrest) [59]. In fact, 24% of active-duty family
respondents reported that military quality of life was a
top concern due to the instability and inconsistency of
daily life (e.g., time with family/children, difficulty of relo-
cating, operational tempo, time away). Approximately
7% indicated that quality of life challenges were related
to accessing needed resources and supports. Fewer than
half of spouses rated their health as excellent. Population
level screening results for HRQOL could inform how
integrated sources of information for military families,
such as Military OneSource, better target families at risk
and promote family readiness.

Research demonstrates that some military spouses may
be at greater risk for lower resilience and poorer health-
related quality of life, such as those in primary caregiving
roles for injured partners [60]. Injuries incurred dur-
ing deployment among service members are also asso-
ciated with poorer long-term health-related quality of
life, which could impact the well-being of dual military
spouses who experience an injury in service [61]. Future
research should assess the relationship of quality of life
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and resilience among these and other military spouse
subgroups, to determine if risk factors vary so that sup-
port services can be further tailored to meet specific
needs.

Strengths and Limitations

The study has several limitations. First, in these analy-
ses we focused on spouse readiness related to spousal
health behaviors (e.g., lost workdays, health care seek-
ing), military-related stress, and perceived military sup-
port. This focus was selected at the request of the DHA,
to support future improvements in surveillance of health
factors associated with readiness. We did not include a
focus on service member readiness, which is addressed
in a separate manuscript [62]. Also, we did not evalu-
ate variables focused on children’s well-being, and this
should be a focus for future research. The sample further
was restricted to heterosexual married couples; therefore,
findings do not generalize to same-sex or unmarried,
cohabitating military couples. In addition, the independ-
ent variables and mediators were assessed at the same
time point (Wave 1), rather than at different times. Also,
the outcome lost workdays was assessed at follow-up
with a reference period of the past three years, while the
time between survey waves for some participants was
less than three years. This means that for some respond-
ents, some portion of estimated lost workdays may
precede the Wave 1 interview date. In addition, some
independent variables had skewed distributions, due to
a small number of respondents at higher levels of those
measures. This likely resulted in conservative estimates
of those relationships. Finally, the data were collected
in years 2011-2013 (wave 1) and 2014-2016 (wave 2),
which may affect generalizability to present day military
spouses. Strengths of the study include the longitudinal
design, inclusion of military spouses across all military
branches, and the use of standardized scales to assess key
predictors of interest including health-related quality of
life and health behaviors.

Conclusions

This study has the potential to contribute to the mili-
tary health system meeting its quadruple aim (i.e.,
increased readiness, better health, better care, and
lower cost), given the established importance of spouse
satisfaction and support for service member readiness
[13, 14] and the long-term health and economic costs
of poor health behaviors [29]. We identified two meas-
urable and modifiable health behaviors directly related
to spouse readiness, including insomnia, and smoking.
Insomnia, in particular, had consistently significant and
negative impacts on all readiness outcomes. Results
revealed that mental and physical HRQOL partially
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mediated behavioral effects for insomnia and smok-
ing and fully mediated any potential effects of exercise
on spouse readiness. These findings suggest that con-
sistently assessing and addressing HRQOL in military
spouse healthcare settings (e.g., primary care), as well
as targeting specific health behaviors such as insom-
nia through family support services may help prevent
poorer outcomes during times of heightened stress for
military families (e.g., family separation, deployment)
and enhance spouse resiliency. HRQOL may also be
utilized as a brief screening tool, in concert with more
comprehensive assessment of family well-being, to
assess readiness to serve among military families. The
DHA has efforts underway to systematically monitor
HRQOL, in order to better address threats to popula-
tion-level readiness. These findings will help focus that
assessment effort.
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