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and other sociodemographic characteristics had relatively 
small effects on general health. Military investigators and 
leaders who must rely on various subjective general health 
measures should interpret them as a combination of these 
factors.
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Emotional fitness · Military health · Sleep quality

Introduction

Service members face a unique combination of health risk 
factors when compared with their civilian counterparts: 
multiple and prolonged deployments, separation from fam-
ily and support networks, adjustment to new physical and 
cultural environments, and irregular sleep–wake sched-
ules [1–3]. Even the most resilient warfighters experience 
the toll these stressors can impose on their overall health 
and wellbeing. In order to measure an individual’s overall 
health, one approach is simply to ask him or her: “How do 
you consider your general health?” This type of question, 
often referred to as single-item self-rated health (SRH), is 
commonly used in population research [4–8]. The present 
study explored a variety of health behaviors and their asso-
ciations with SRH in a large sample of Active Duty (AD) 
and Reserve/National Guard (RNG) army members.

Background

For a broad range of civilian populations, SRH has been 
shown to be an effective and economical way to assess 
total health [9–11]. Research has shown that SRH is pre-
dictive of future health services utilization, disability, 
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morbidity and mortality, and injury risk [12–15]. Addi-
tionally, poor SRH is strongly associated with death due 
to specific causes (e.g., diabetes, infectious disease, and 
respiratory disease) [16, 17], risky health behaviors (e.g., 
alcohol misuse, smoking) [5, 6, 18], lack of social sup-
port [19], and a number of psychosocial risk and resil-
ience factors [18, 20–23].

One view of SRH is that of a largely subjective self-
assessment, where many individually relevant com-
ponents are weighed internally and translated into a 
response. Thus, it is not an objective measure of health 
(like blood pressure or heart rate); rather, it is the result 
of a cognitive process combining the different physi-
ological, psychological, and social factors an individual 
sees personally as “health-related” [24]. In this way, SRH 
may reflect spontaneous self-assessments of health as 
well as “enduring self-concepts” [25], both of which can 
be influenced by an individual’s expectations, peers, and 
environment.

One frequent theme of the research is of the multidimen-
sional nature of SRH; an individual’s global health encom-
passes both physical and psychological dimensions. This 
is explicitly reflected in the National Institute of Health 
(NIH)-funded Patient-Reported Outcomes Measurement 
Information System (PROMIS) global health scale [26] 
and the center for disease control and prevention (CDC)’s 
Healthy Days scale [27]. Both of these measures have one 
SRH item, alongside other items measuring physical and 
mental health. A large body of empirical research supports 
relations between SRH and physical health symptoms [25, 
28, 29], social support [25, 28, 29], cardiovascular disease 
[17], depression [5, 28, 30], and mood/vitality [29, 31]. 
SRH also moderately-to-weakly relates to various health 
behaviors: sleep [4, 32–34], alcohol use [5, 31, 35], smok-
ing [25, 35, 36], exercise [31, 36, 37], and diet [37]. In sum, 
there is compelling support for the view that SRH reflects 
a range of physical, mental, and social factors, and further-
more these relations are relatively consistent across differ-
ent age and gender groups [28].

Military research into SRH has been far less compre-
hensive, focusing mainly on relations between SRH and 
military-specific health factors, such as combat exposure, 
PTSD and brain trauma, poor sleep, and physical injury [2, 
7, 15, 19, 38–40]. Poor SRH has also been found to pre-
dict high outpatient services upon return from deployment 
[41] and a higher risk of musculoskeletal injury in female 
Soldiers [42]. The high sensitivity but relative lack of 
specificity of SRH may be an advantage or a disadvantage, 
depending on how the measure is used. Although it may 
lack diagnostic precision in clinical contexts, SRH and sim-
ilar measures of total health have been proposed as efficient 
population-monitoring tools [11, 24, 27, 28, 30]. Owing to 
a number of factors, there is growing interest in SRH, and 

in related constructs such as health-related quality of life, in 
military research.

Within the Department of Defense (DoD), initiatives 
frequently adopt an integrative approach to health, wellbe-
ing, and readiness. One widespread tenet is that “humans 
are more important than hardware” [43]. The importance 
of this tenet is underscored by two longstanding trends: the 
job demands of modern warfare have increased and diver-
sified; and non-communicable diseases are posing greater 
threats to health, both in general and military populations 
[44]. Initiatives such as Total Force Fitness (TFF) [45] and 
comprehensive soldier fitness [46, 47] adopt the philoso-
phy that many distinct aspects contribute to human perfor-
mance, including physical and mental health, spiritual well-
being, family relations, and work-related demands. There is 
a clear need to understand how these various interrelated 
components affect overall health and performance.

The present analysis used data from the Global Assess-
ment Tool (GAT), which began under the comprehensive 
soldier fitness program in October, 2009 [48, 49]. The GAT 
primarily consists of scales that measure psychosocial well-
being (or “fitness”) in four core domains: emotional, social, 
spiritual, and family fitness. These domains have various 
subscales, as previously detailed by others [48]. The largest 
is the emotional domain, which is composed of six scales 
(adaptability, bad/good coping, catastrophizing, depres-
sion, optimism, positive/negative affect), followed by social 
(friendship, loneliness, engagement, and organizational 
trust), family (satisfaction and support), and spiritual (only 
one scale) support. In 2012, pilot items were added to the 
GAT to measure a fifth dimension of physical fitness. The 
new items covered nutrition behaviors, sleep quality, physi-
cal activity, and other indicators of general health, such as 
SRH (which has since been removed, and other items mod-
ified). The GAT is also completed annually by all Army 
personnel, which allows for the comparison of various 
subgroups, based on service-component (i.e., Active Duty, 
Reserve, National Guard) and demographic characteristics.

SRH, although a highly sensitive global measure, cer-
tainly has shown predictive value and validity for infer-
ences into health. In the medical community, despite ongo-
ing debate, many recognize that patient-reported outcomes 
play a fundamental role in clinical trials and disease moni-
toring [50]. A deeper understanding of factors that do and 
do not relate to SRH can better hone initiatives seeking to 
improve health. Since the GAT covers a breadth of areas 
of human performance, it affords a unique opportunity to 
understand how these factors relate to SRH. The present 
study builds off of previous military SRH research, while 
including a larger, more diverse sample size and a greater 
range of variables than previous studies. The goals of the 
present study were therefore to (1) examine group differ-
ences in SRH along demographic and military-specific 
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variables, (2) explore relations between GAT scales/items 
and SRH, and (3) examine whether these relations differed 
by various groups.

Methods

The GAT 2.0 is an online survey taken annually by all US 
Army personnel. The survey assesses wellness and risk fac-
tors across five core components of fitness (physical, social, 
emotional, family, and spiritual), with the goal of promot-
ing psychological resilience and overall wellbeing among 
warfighters and their families. GAT data are confidentially 
reported by Soldiers as part of an annual requirement in the 
US Army. Any data reported for research are derived from 
respondents who had directly consented to allowing their 
data for such use and then can only be assessed in aggre-
gate form to ensure anonymity and confidentiality of 
responses.1 The Uniformed Services University of the 
Health Sciences Institutional Review Board approved the 
analyses of these data from those that agreed for their 
responses to be used for research purposes.

The data used in our analyses were from Soldiers who 
took the GAT during a 2-week period in July 2012 as part 
of a pilot project assessing items on a newly added fifth 
(physical) domain. Scores were collected from 14,148 Sol-
diers across all three Army components (AD, Reserve and 
NG). The current study used an ordinal logistic regression 
(OLR) approach to analyze a subset of 8070 participants 
who completed all measures used. Participants were 86% 
male, 27.5 ± 8.1 years old on average, 51% married, 16% 
officer (vs. enlisted), 57% AD, 26% NG, and 17% Reserve 
Component (R). Respondents were not sampled at ran-
dom; however, the larger sample includes all Soldiers who 
took the GAT over the 2-week period, and its demographic 
characteristics are comparable with those of the Army as a 
whole in 2012 [51].

Health and behavioral indicators

Psychosocial factors

The primary purpose of the GAT is to assess Soldiers’ 
fitness across four psychosocial dimensions: social, 
emotional, family, and spiritual. Pilot items for a fifth 

1  The Uniformed Services University of the Health Sciences Insti-
tutional Review Board concluded that a full review was not required 
for this investigation. This study was not classified as human subjects 
research since the Army provided data stripped of identification ele-
ments to the Consortium for Health and Military Performance per an 
established data use agreement.

physical health dimension were added later. Measures 
on the GAT were developed by Seligman et al. [47] and 
others [48, 52, 53], and the details of its evaluation and 
reliability have been described previously in other avail-
able reports [48, 49, 54, 55]. As described by Lester et al. 
[56], each dimension is a combination of a number of dif-
ferent interrelated constructs. The dimensions comprise 
various smaller subscales, some of which were adapted 
from previously published work, and others which were 
created specifically for the GAT. The present study ana-
lyzed GAT responses primarily at the dimension level, as 
it is beyond the scope of this article to summarize each 
individual subscale.

Specifically, social fitness consists of four scales (work 
engagement, friendship, loneliness, organizational trust; 
sample item from organizational trust scale: “Overall, I 
trust my immediate supervisor”[57]); emotional fitness 
consists of eight scales (adaptability, bad/good coping, 
catastrophizing, depression, optimism, positive/negative 
affect; sample item from adaptability scale: “I can usually 
fit myself into any situation”[58]); family fitness consists 
of two scales (family satisfaction, military family sup-
port; sample item from family satisfaction scale: “How 
satisfied are you with your marriage/relationship?”); and 
spiritual fitness consists of one scale (search for mean-
ing; sample item: “my life has lasting meaning”). Sub-
sequent analyses suggest that GAT psychosocial scales 
predict a range of both positive (e.g., completion of 
Ranger training) and negative (e.g., Army reprimands) 
outcomes in military personnel [49, 56, 59]. The current 
study includes additional pilot questions to assess physi-
cal dimension items, which were added later.

Physical dimension

The items for the physical dimension of the GAT 
assessed nutritional habits and behaviors, physical activ-
ity patterns, sleep quality, and other lifestyle behaviors 
(alcohol and tobacco use). Self-reported army physical 
fitness test (APFT) scores were collected as a measure of 
overall physical fitness. The APFT comprise three sub-
tests: a 2-mile run time, maximal sit-ups in 2 min, and 
maximal push-ups in 2 min. Participants entered their 
raw values for each test (run time, number of sit-ups, and 
number of push-ups). These data were then used to com-
pute a total APFT score on a scale of 1–300 in accord-
ance with Army guidelines [60]. Research suggests that 
self-reported APFT scores are accurate indicators of 
actual APFT score [61]. Body mass index (BMI) was cal-
culated from participants’ self-reported height and weight 
measurements, and categorized as obese, overweight, or 
neither obese nor overweight [62].
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Nutrition

The Healthy Eating Score (HES-5) was developed based 
on the US Department of Agriculture’s (USDA) healthy 
eating index (HEI) [63, 64]. The HES-5 consists of five 
survey questions assessing the frequency of fruit, vegeta-
ble, whole grain, dairy, and fish consumption. Responses 
to HES had adequate internal consistency (α = 0.76) and 
have been associated with other important health metrics 
such as BMI, physical fitness scores, and psychological 
health [64]. Scores range from 0 to 25, with higher scores 
indicating healthier eating (interpretive cutoffs have not 
yet been developed). In the present study, a third (33%) 
of participants reported getting at least two servings of 
fruits and two servings of vegetables per day, while 
slightly more than half (53%) reported at least two serv-
ings per day of either fruits or vegetables.

Alcohol and tobacco

Participants were asked if they had exceeded five alco-
holic drinks on any single occasion during the past 
3 months (yes or no), and if they currently had been 
smoking cigarettes or cigars for three or more months. 
Responses were dichotomized to determine binge drink-
ers (≥5 drinks on one occasion) versus non-binge drink-
ers, and smokers versus non-smokers.

Sleep

Sleep was assessed using the two-item Pittsburgh Insom-
nia Rating Scale (PIRS-2), a self-reported measure of 
perceived sleep quality. The PIRS-2 was created to be 
used as an efficient screening tool for risk of insomnia 
[65–67]. It results in a score ranging from 0 to 6, where 
higher scores indicate greater potential risk for insomnia. 
The PIRS-2 asks about (1) overall sleep satisfaction, and 
(2) how much a person was bothered by lack of energy 
due to perceived poor sleep in the past 7 days. Items are 
rated on a four-point Likert-type scale, with higher scores 
indicating poorer sleep habits. Approximately one-third 
(34%) of participants in the present study indicated that 
their sleep quality was excellent (i.e., scored 0 or 1 out 
of 6 on the PIRS-2), though nearly one in four (24%) 
reported potential sleep deficits (i.e., scored 4 or higher 
on the PIRS-2). For the present analysis, scores were 
reverse-coded so that higher scores indicate better quality 
sleep and lower scores indicate greater risk of insomnia. 
The PIRS-2 demonstrated adequate internal consistency 
in the present study (α = 0.80).

Outcome variable

The main outcome variable used was overall general health, 
which was measured by a single, self-reported item, “How 
do you consider your general health?” The item on SRH 
was answered on a four-point Likert-type scale (1 = poor, 
2 = fair, 3 = good, 4 = excellent). An additional option for 
“don’t know” was offered; those who selected this option 
(<1%) were excluded from the present analysis.

Statistical analyses

An ordered logistic regression (OLR) model was built to 
examine the relation between the SRH outcome measure 
and other health risk and protective factors. Cumulative 
odds ratios (ORs) were obtained, where ORs greater than 
one indicate better SRH status (i.e., the odds of increasing 
by one level of the outcome for every one unit change in 
the covariate). Univariate analyses were also performed 
to obtain unadjusted ORs for each predictor. All ORs 
are reported with 95% confidence intervals (CIs). Avail-
able demographic characteristics controlled for were age, 
sex, marital status, military rank, and service component. 
Health and psychosocial variables were considered, based 
on known or suspected health risk or protective factors, for 
poor overall health identified from the literature.

GAT psychosocial scores (e.g., emotional, social, fam-
ily, and spiritual fitness), sleep scores (PIRS-2), and APFT 
scores were converted to standardized z-values. This 
was done for ease of interpreting results of the regres-
sion model, particularly where dichotomization of scores 
seemed arbitrary. After viewing the results, a factor anal-
ysis on the emotional fitness dimension was performed to 
determine if specific components were disproportionately 
driving results of the OLR. All predictor variables were 
coded such that higher scores indicate healthier function-
ing in that area. Lastly, interactions between demographic 
variables (gender, marriage, officer versus enlisted, Army 
component, age group) and independent variables were 
examined. Because of the large number of potential interac-
tions, p was set at 0.01. All analyses were conducted using 
IBM SPSS version 22.0.

Results

Tables  1 and 2 present descriptive statistics for the entire 
sample (n = 8,070), by self-rated health status, for demo-
graphic characteristics and behavioral information, respec-
tively. Participants generally reported being in good or 
excellent health, with 24% indicating “excellent,” 57% indi-
cating “good,” 17% indicating “fair,” and just 2% indicat-
ing “poor” to the SRH item. Unadjusted ORs of better SRH 
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were examined across demographic groups (Table  3, uni-
variate model). Overall, those rating their health as “excel-
lent” were more frequently officers (unadjusted OR 1.79; 
95% CI 1.59, 2.00), not married (unadjusted OR 1.34; 95% 
CI 1.23, 1.45), National Guardsmen (unadjusted OR 1.31; 
95% CI 1.19, 1.45), and male (unadjusted OR 1.18; 95% CI 
1.05, 1.34).

Participants with higher SRH also tended to report 
better quality sleep (unadjusted OR 3.37; 95% CI 3.19, 
3.55) and physical fitness test (APFT) scores (unadjusted 
OR 1.58; 95% CI 1.51, 1.65). Binge drinkers (unadjusted 
OR 0.71; 95% CI 0.65, 0.79) and current smokers (unad-
justed OR 0.61; 95% CI 0.55, 0.67) rated their health lower 

than non-drinkers and non-smokers, respectively. All four 
dimensions of psychosocial fitness were positively associ-
ated with SRH: emotional fitness had the largest associa-
tion (unadjusted OR 2.79; 95% CI 2.65, 2.93), followed 
by social fitness (unadjusted OR 2.39; 95% CI 2.28, 2.51), 
spiritual fitness (unadjusted OR 1.86; 95% CI 1.77, 1.94), 
and family fitness (unadjusted OR 1.71; 95% CI 1.64, 1.79).

Model 1 in Table 3 presents adjusted ORs and 95% CIs 
from the full OLR. After adjusting for all other factors and 
covariates, sleep quality remained the strongest predic-
tor of SRH (OR 2.48; 95% CI 2.34, 2.63), indicating that 
those who reported better sleep were approximately 2.5 
times more likely to report better overall health as well. 

Table 1   Sample demographic 
characteristics, overall and by 
health status

Total Self-rated health status

Excellent Good Fair Poor

Total sample 8070 (100%) 24% 57% 17% 2%
Demographics
Age 27.5 ± 8.1 26.6 ± 8.0 27.8 ± 8.1 27.6 ± 7.7 27.4 ± 7.7
Gender
 Male 6983 (86%) 25% 56% 17% 2%
 Female 1087 (14%) 20% 61% 17% 2%

Marital status
 Married 4138 (51%) 21% 58% 18% 2%
 Single 3932 (49%) 28% 55% 15% 2%

Officer versus enlisted
 Officer 1290 (16%) 32% 59% 8% 1%
 Enlisted 6780 (84%) 23% 56% 18% 2%

Army status
 Active duty 4606 (57%) 23% 57% 18% 2%
 National guard 2100 (26%) 27% 57% 14% 2%
 Reserve 1364 (17%) 26% 56% 16% 2%

Table 2   Sample health 
indicators, overall and by health 
status

APFT Army physical fitness test; BMI Body mass index; HES Healthy eating score

Total Self-rated health status

Excellent Good Fair Poor

Binge drinker 1952 (24%) 19% 58% 20% 3%
Smoker 2226 (28%) 17% 59% 21% 3%
Sleep score (0–6) 3.6 ± 1.6 4.8 ± 1.3 3.6 ± 1.4 2.5 ± 1.5 1.4 ± 1.5
Psychosocial scales (0–5)
 Emotional 3.9 ± 0.6 4.2 ± 0.5 3.9 ± 0.5 3.5 ± 0.6 3.0 ± 0.8
 Social 4.0 ± 0.6 4.3 ± 0.6 4.0 ± 0.5 3.6 ± 0.7 3.1 ± 0.8
 Spiritual 3.6 ± 0.9 4.0 ± 0.9 3.6 ± 0.9 3.2 ± 1.0 2.7 ± 1.1
 Family 3.9 ± 0.9 4.2 ± 0.9 3.9 ± 0.9 3.5 ± 1.0 3.0 ± 1.1

Physical fitness
 APFT (0-300) 247 ± 41 261 ± 37 245 ± 41 234 ± 42 226 ± 50
 BMI 26.6 ± 3.9 25.8 ± 3.6 26.5 ± 3.8 27.5 ± 4.4 28.3 ± 4.7

Nutrition
 HES-5 (0–25) 15.9 ± 5.3 18.0 ± 5.0 15.7 ± 5.0 13.9 ± 5.4 12.2 ± 5.7



1844	 Qual Life Res (2017) 26:1839–1851

1 3

Emotional fitness (OR 1.68; 95% CI 1.56, 1.82) and BMI 
were the next strongest predictors. Participants in the “nor-
mal” BMI category were twice as likely as those in the 
“obese” category (OR 0.50; 95% CI 0.43, 0.58) to report 
better SRH. APFT scores (OR 1.43; 95% CI 1.36, 1.51) 
and Healthy Eating Scores (OR 1.27; 95% CI 1.21, 1.34) 
exhibited weaker, but still notable associations with SRH. 

Smokers (OR 0.84; 95% CI 0.76, 0.93) were only mar-
ginally less likely to report better SRH than non-smokers, 
while the relation between binge drinking and SRH was 
slightly positive but not significant (OR 1.08; 95% CI 0.96, 
1.20).

Although each of the psychosocial dimensions was 
positively associated with SRH in univariate analyses 

Table 3   Univariate and 
multivariate odds ratios and 
95% confidence intervals

All continuous variables were coded so that higher scores indicate healthier functioning
*Not statistically significant at p < 0.01 level; all else significant at p < 0.01

N = 8070 Univariate Model 1 Model 2

OR 95% CI OR 95% CI OR 95% CI

Sex
  Female – – – – – –
  Male 1.18 (1.05–1.34) 1.26 (1.10–1.45) 1.23 (1.07–1.41)

Marital
  Married – – – – – –
  Single 1.34 (1.23–1.45) 1.18 (1.07–1.31) 1.19 (1.07–1.32)

Age
 17–24 – – – – – –
 25–34 0.74 (0.67–0.82) 0.83 (0.74–0.93) 0.82 (0.74–0.92)
 35–44 0.76 (0.67–0.86) 0.83* (0.72–0.97) 0.81 (0.70–0.94)
 45+ 0.85* (0.69–1.05) 0.78* (0.61-1.00) 0.79* (0.62-1.00)

Rank
 Enlisted – – – – – –
 Officer 1.79 (1.59-2.00) 1.34 (1.17–1.53) 1.33 (1.17–1.51)

Component
 AD – – – – – –
 NG 1.31 (1.19–1.45) 1.17 (1.04–1.32) 1.21 (1.08–1.35)
 RES 1.17 (1.04–1.32) 1.12* (0.98–1.28) 1.13* (0.99–1.29)

BMI
 Normal – – – – – –
 Overweight 0.77 (0.70–0.85) 0.74 (0.67–0.82) 0.74 (0.67–0.82)
 Obese 0.41 (0.36–0.47) 0.50 (0.43–0.58) 0.51 (0.45–0.59)

Alcohol
 Not drinker – – – – – –
 Drinker 0.71 (0.65–0.79) 1.08* (0.96–1.20) 1.07* (0.96–1.19)

Tobacco
 Not smoker – – – – – –
 Smoker 0.61 (0.55–0.67) 0.84 (0.76–0.93) 0.86 (0.77–0.95)

Health and Fitness
 Z Sleep 3.37 (3.19–3.55) 2.48 (2.34–2.63) 2.46 (2.32–2.61)
 Z APFT 1.58 (1.51–1.65) 1.43 (1.36–1.51) 1.44 (1.36–1.52)
 Z HES 5 1.78 (1.70–1.86) 1.27 (1.21–1.34) 1.28 (1.22–1.35)

Psychosocial
 Z social fitness 2.39 (2.28–2.51) 1.14 (1.06–1.23) – –
 Z family fitness 1.71 (1.64–1.79) 1.11 (1.05–1.17) – –
 Z spiritual fitness 1.86 (1.77–1.94) 1.01* (0.95–1.08) – –
 Z emotional fitness 2.79 (2.65–2.93) 1.68 (1.56–1.82) – –

  Positive factor 2.37 (2.25–2.49) – – 1.72 (1.63–1.81)
  Negative factor 2.01 (1.91–2.12) – – 1.49 (1.40–1.57)
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(inter-correlations among the four GAT psychosocial 
dimensions ranged from 0.35 to 0.70), only emotional fit-
ness retained any notable effect in the model after adjusting 
for the other predictors. When SRH was regressed only on 
the four GAT dimensions, emotional fitness was the only 
variable with any notable effect (OR 2.14; 95% CI 1.99, 
2.30). Given that emotional fitness encompasses a number 
of smaller, but interrelated, subscales, factor analysis (using 
maximum likelihood extraction and varimax rotation) was 
performed on emotional fitness scale items to determine 
factors driving the specific results. This revealed two main 
factors: positive emotional traits (good coping, adaptability, 
positive affect, optimism), which accounted for 35% of the 
variance in the emotional domain, and negative emotional 
traits (negative affect, catastrophizing, and depression), 
which accounted for 19% of the variance in the emotional 
domain. (Note: higher scores on the GAT indicate healthy 
traits; therefore, higher scores on the negative emotional 
trait factor indicate a lack of negative emotional traits). 
Subsequently, in Model 2, these two factors were used 
instead of the four psychosocial GAT domain scores. This 
revealed scoring high on positive traits as the stronger pre-
dictor of better SRH (OR 1.72; 95% CI 1.63, 1.81), though 
low scoring on negative traits was also uniquely associated 
with the outcome (OR 1.49; 95% CI 1.40, 1.57).

Interactions among demographic variables and other 
independent variables (from Model 2 in Table  3) were 
examined. The only statistically significant interaction 
was between gender and the positive emotional trait factor 
(p = 0.002), such that the adjusted OR for positive emo-
tional trait was greater for males (OR 1.77; 95% CI 1.67, 
1.88) than for females (OR 1.40; 95% CI 1.21, 1.63). The 
interaction between gender and negative emotional traits 
was associated with a p value of 0.04, and the adjusted OR 
for negative emotional traits was also higher for males (OR 
1.52; 95% CI 1.42, 1.62) than for females (OR 1.24; 95% 
CI 1.05, 1.46). No other significant interactions were noted.

Discussion

The intent of this study was to examine characteristics of 
SRH among a large Army sample and to explore correlates 
of SRH. Among a large, relatively young, and healthy sam-
ple of US Army Soldiers, the vast majority of participants 
consider themselves to be in “good” or “excellent” overall 
health. Results from the OLR model demonstrate that self-
reported sleep quality was by far the strongest predictor of 
SRH, even when controlling for age, gender, marital status, 
and Army component (AD/R/NG). APFT score and BMI 
were also uniquely associated with SRH, whereas emo-
tional fitness was one of the four psychosocial dimensions 
to notably contribute to the model. In contrast, smoking 

and healthy eating showed only weak associations with 
SRH, and binge drinking was not a statistically significant 
predictor once the model had been adjusted for covariates. 
Although the remaining three psychosocial scores (social, 
family, and spiritual fitness) showed slightly positive asso-
ciations with SRH, the results suggest that these dimen-
sions contributed minimally to perceived overall health 
from beyond what is accounted for by emotional fitness.

Group comparisons revealed some key differences in 
how participants rated their overall health. Most notably, 
officers and males were somewhat more likely to report 
better SRH than enlisted personnel and females. Previous 
research has generally found little overall difference in SRH 
between sexes when other sociodemographic character-
istics are controlled for [8, 29, 68], although it should be 
noted that military samples have also seen higher SRH in 
men [5, 15]. Associations between and among various inde-
pendent variables and SRH were consistent across officers 
and enlisted personnel, along with most other demographic 
groups, with the exception of sex and positive emotional 
traits. Interestingly, the relation between positive emotional 
traits and SRH was weaker for females than males. Since 
this interaction was in the opposite direction as would have 
been expected, more research may be required to properly 
interpret it.

Within a clinical context, extensive discussion has 
focused on patient-reported outcomes [50]. Specific to 
SRH, previous research has contrasted SRH with clini-
cal symptoms, clinical conditions, and objective outcomes 
[69]. However, many DoD health initiatives take a preven-
tive approach and are aimed at the healthy military popula-
tion. Frequently, these initiatives implicitly recognize that 
health and human performance are multifaceted and the 
sum of many parts [45–47]. Within a preventive context, 
improvement in subjective outcomes, such as SRH, may be 
necessary for Soldiers to buy-in to a program as a whole. 
Testing this notion is beyond the scope of this analysis, but 
it does provide the impetus for understanding and applying 
the pattern of results. Below, we begin with sleep.

Our findings regarding sleep quality are consistent 
with previous research showing that both too little and too 
much sleep can lead to a wide range of physical and men-
tal health detriments [33, 34, 70, 71]. In general, negative 
effects of poor sleep can include an increased risk of mor-
tality, obesity, poor cognitive performance, and a number 
of additional health outcomes [72–77]. This is particularly 
relevant with regard to military populations, where limited 
or fragmented sleep can be commonplace, if not the norm 
[67, 78, 79]. Recent epidemiological surveys have found 
approximately half of all AD Army personnel report get-
ting fewer than 6 h of sleep per night [1] and may develop 
sleep disorders that persist beyond return from deployment 
[80].
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Results from the present study highlight the importance 
of sleep for military health and performance, both over-
all, and to a lesser extent, relative to comparable health 
behaviors. Numerous health campaigns in the military 
target sleep, either directly or indirectly [80]. Sleep, physi-
cal activity, and diet are all targeted under the Army’s 
Performance Triad program [81]. All three areas are typi-
cally seen as intractable modern problems, which are easy 
to identify and hard to fix. All three areas also connect to 
distinct job-related military policies. Frequently, nutrition 
and physical activity are seen as complementary compo-
nents to a healthy lifestyle. Yet, in the present study, sleep 
demonstrated a stronger relation to SRH than physical fit-
ness (which is related to but different from physical activ-
ity) and nutrition. This does not indicate that sleep is more 
important than fitness or nutrition; but it does imply that 
sleep may have more direct subjective benefits, which may 
in turn improve objective health outcomes. There is also a 
larger case to be made that the cognitive and physiologi-
cal effects of sleep make it a primary foundation for other 
health behaviors such as diet and exercise [82]. Key areas 
for future military policy on sleep include positive (rather 
than deficit-based) health messaging and evidence-based 
preventive interventions [80].

Although a great deal of literature has focused on short 
sleep duration, less population-level research has looked 
at the impact of sleep quality on overall health status. This 
is potentially problematic because laboratory studies have 
shown that self-reports of sleep duration can be unreliable, 
particularly in those previously diagnosed with sleep diffi-
culties [83, 84]. Furthermore, consensus is lacking over the 
optimal cutoff for a “healthy” sleep duration [85, 86], and 
whether this differs between individuals of the same age. 
A previous study by Rice et  al. (2011) found no relation 
between self-reported sleep duration and SRH in a sample 
of Army trainees [40]. The present study uses an estab-
lished measure of sleep quality (the PIRS-2) [65, 67] and, 
in this way, may expound upon existing knowledge of the 
detrimental effects of poor sleep on total health.

A number of health and behavioral factors, such as binge 
drinking, smoking, and healthy eating, showed only trivial 
effects on SRH. Although univariate analyses showed a 
negative association with SRH and binge drinking (unad-
justed OR 0.71; 95% CI 0.65, 0.79), this effect became 
slightly positive and non-significant after adjusting for 
covariates. Results showed that smoking and healthy eat-
ing were significantly related to SRH, but this relation was 
relatively weak compared to the stronger predictors like 
sleep, BMI, and positive and negative emotional traits. Pre-
vious research has produced mixed results over any links 
between self-reported healthy eating behaviors and SRH 
[37, 87]; however, excessive alcohol use and smoking have 
previously been suggested as risk factors for poorer SRH 

[5, 35, 36, 67, 69]. It is especially surprising that behaviors 
conventionally viewed as unequivocally unhealthy can have 
such a negligible effect on SRH.

Emotional fitness was the only one of the four psycho-
social dimensions showing a noteworthy association with 
SRH. The other three psychosocial dimensions (social, 
family, and spiritual) were essentially overshadowed by 
emotional fitness (Table  3 for ORs). Although certainly 
overlap exists between these four dimensions, they are 
implicitly considered non-redundant scores (i.e., each 
should contribute uniquely to overall health). However, our 
analyses suggest little if any additional effect on overall 
health from each of the social, family, and spiritual dimen-
sions. It should also be noted that the emotional fitness 
dimension of the GAT has approximately twice as many 
scales as the other three psychosocial dimensions com-
bined: this imbalance may in part account for the difference 
in effect sizes. However, more research is clearly needed to 
identify how distinct these dimensions are from each other, 
and whether other types of positive outcomes can be asso-
ciated with high scores in these areas.

One interpretation of the overall pattern of results is 
that affective states influence the responses of participants 
to SRH items. Participants who sleep poorly, for example, 
may feel worse at the time they are surveyed and in turn be 
more likely to rate their overall health as poor. Consistent 
with this, emotional health was one of the largest predic-
tors of SRH in our model, which broke down namely into 
factors of negative and positive emotion. Previous studies 
have also reported notable associations between positive 
and negative affect and SRH [20, 88, 89]. In contrast, the 
other psychosocial dimensions may be indicative of longer-
term stability in relationships and self-identity. Longitudi-
nal research suggests that respondents’ SRH remains gener-
ally stable over short periods of time [90]. Over a few years 
though, it may fluctuate relative to changes in a variety of 
health status measures, including behavioral intentions and 
social support [25]. It is possible that the other psychoso-
cial dimensions are influenced themselves by one’s emo-
tional health, but separately are not as important to overall 
health ratings. It seems plausible then that one’s self-rating 
of health might be particularly sensitive to immediate, if 
temporary, changes in feelings, moods, or emotional state.

A related view is that self-ratings of health are influ-
enced by a person’s contextual thought processes and per-
sonal characteristics relative to their peers [24, 91]. Con-
sequently, self-ratings of health may be influenced by the 
environment the individual lives in, the perceived health 
of others around them, and their own expectations of how 
“healthy” they should be. Because Soldiers are generally 
young, active, and otherwise healthy individuals, and sur-
rounded by others similar to themselves, the question raised 
is whether certain behaviors—such as drinking, smoking, 
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and poor nutrition, which typically carry longer-term health 
risks—are minimized or even neglected altogether when 
considering one’s immediate health status. It is also note-
worthy that age was not a significant factor in our regres-
sion model, which supports a context-dependent view of 
how individuals self-rated health. Future research should 
investigate whether these findings are consistent across dif-
ferent age groups of military subsets, and whether there 
are factors that mediate the relation between risky health 
behaviors and SRH.

To some extent, our results are consistent with the view 
of SRH as a situational assessment of overall health. The 
counterpoint is that subjective states are often indicators of 
overarching traits and may in fact be indicative of more sta-
ble characteristics that themselves drive SRH. For instance, 
physical fitness (as measured by APFT scores and BMI) 
was also positively associated with SRH in our analysis, 
which is unlikely itself to be directly influenced by sub-
jective emotional states on a given day. Mood may be a 
driving factor of an individual’s level of physical activity; 
however, the degree of sustained care and habit required 
to maintain a particular level of fitness suggests lasting 
characteristics beyond one’s immediate state of mind. The 
observed relation between physical fitness and SRH is also 
well supported in the literature. For example, regular physi-
cal activity and higher aerobic capacity have been linked 
to better SRH [36, 92–94], whereas obesity and cardio-
vascular disease are associated with worse SRH [4, 6, 17]. 
Philips et  al. [95] found that self-reported physical fitness 
was at least as effective as SRH in predicting future mor-
tality. Future research should examine the extent to which 
temporary affective states as opposed to lasting characteris-
tics influence SRH, and whether these relations are consist-
ent across different populations.

Importantly, the use of a few, simple, direct questions 
may be preferable to the current practice of multiple, often 
redundant questions. The National Research Center [96] 
recently reported on the concept of survey fatigue, where 
respondents become overwhelmed with the number of 
questions and/or surveys they are asked to take. Survey 
fatigue likely results in lower response rates and incom-
plete or inaccurate information. Having fewer questions 
and knowing the various areas that they explain would be 
very useful for maximizing the likelihood of complete and 
accurate responses.

Conclusion

This study provides further support for the idea that per-
ceived health status is a multifaceted assessment of one’s 
physical and emotional wellbeing, which is subject to both 
intrinsic and extrinsic views of what an individual considers 

part of their “overall health.” By design, self-reported items 
of health are broad, inclusive measures that may be sensi-
tive to underlying health conditions missed by more objec-
tive and specific measures of health. The results of the cur-
rent study identified various psychosocial and behavioral 
correlates that consistently relate to SRH in a large mili-
tary sample—namely sleep quality, emotional fitness, and 
physical fitness. These associations were largely consistent 
with the civilian literature; however, they also underscore 
the need for additional studies examining drivers of SRH 
among unique populations—such as military personnel and 
different cultures. In particular, some risky health behaviors 
showed decidedly little relation with overall health, which 
runs counter to findings from previous research examining 
SRH in the military [5]. Furthermore, only one of the GAT 
psychosocial measures showed a notable association with 
SRH. Although additional research delineating the relation 
between overall health and the social, family, and spiritual 
fitness dimensions may be important, our analyses suggest 
that SRH may be useful as a surrogate for sleep quality, 
emotional fitness, and physical fitness. A single question 
could potentially be considered as a replacement for mul-
tiple questions to reduce participant burden and propensity 
for survey fatigue.

Our findings include some caveats about how they 
should be interpreted, not the least of which is the use of 
entirely self-reported data as well as the cross-sectional 
nature of the study. Some additional demographic variables 
were also not available (race/ethnicity, education level, 
and a more detailed description of rank), but the demo-
graphic characteristics available showed a sample remark-
ably representative of the Army as a whole (as previously 
mentioned) [51]. This is important given that the sample 
was not randomly drawn. Considering the limitations, gen-
eralizing the findings to other military branches, or more 
heterogeneous civilian populations, may be problematic. 
A recent study by Vie et al. [55] provides preliminary evi-
dence for the factorial validity of the psychosocial scales; 
additional work might focus on examining the properties 
of the physical health scales (e.g., healthy eating, sleep). 
These limitations notwithstanding, the data presented here 
offer valuable insights into our current understanding of 
the various factors driving self-ratings of health, particu-
larly in a highly unique population such as the Army. The 
use of self-rated health items offers a practical outcome 
measure for researchers and policy makers to gauge the 
overall health of the force and may be a valuable bench-
mark in evaluating more precise measures of psychologi-
cal health and resilience. When administered over time, 
SRH can also be a useful tool in screening for health dis-
parities among different subgroups, which can be addressed 
by policy changes and interventions targeting these gaps. 
Finally, because SRH can be measured in as few as one or 
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two items, both the burden on respondents and the cost for 
researchers are decreased. This efficiency is in part what 
makes single-item SRH especially well suited to epidemio-
logical research and surveillance, where longer measures of 
global health can be impractical and cost prohibitive.

Future directions might include examining the extent to 
which immediate versus long-term considerations deter-
mine self-ratings of health; how sleep quality as opposed 
to sleep quantity affects overall ratings of health; and the 
precise psychological, physiological, and behavioral com-
ponents that drive self-ratings of health. Additional studies 
should also determine to what extent, if any, these results 
can be generalized to demographically similar populations, 
such as branches of the other armed services or athletes.
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