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Preface 

U.S. military personnel have been engaged in operations in Central Asia and the 
Middle East for the past decade. Members of the armed forces also deploy to other 
regions of the world. Many aspects of deployments have the potential to contribute to 
individual stress, such as uncertainty about deployment time lines; culture shock in 
theater; fear of or confrontation with death or physical injury; environmental challenges, 
such as extreme climates and geographical features; austere living conditions; separation 
from friends and family members; and reintegration after deployment. Service members 
and their families also manage other military-related stressors, such as frequent 
relocations, long work hours, and the additional family separations associated with 
unaccompanied tours and domestic training exercises. Some service members and their 
families may cope well or even thrive as they overcome adversity and accomplish 
challenging tasks. However, some may suffer negative consequences as a result of 
military-related stressors, such as physical injury, including traumatic brain injury; 
depression, anxiety, or other mood disorders; post-traumatic stress disorder; spiritual 
crises; substance abuse; family dysfunction; marital problems and dissolutions; social 
isolation; and, in extreme cases, even suicide or suicide attempts. With the aim of 
preventing such deleterious outcomes, rather than simply responding to them, the study 
of resilience is of paramount importance. 

The Air Force offices of Airman and Family Services (AF/A1S), the Surgeon General 
(AF/SG), and the Deputy Assistant Secretary of the Air Force for Force Management 
Integration (SAF/MRM) asked the RAND Corporation to help the Air Force develop its 
programs to promote resiliency among military and civilian Air Force personnel and their 
families. This report is one in a series of nine reports that resulted from that research 
effort.  

The overarching report, Airman and Family Resilience: Lessons from the Scientific 
Literature (Meadows and Miller, forthcoming), provides an introduction to resilience 
concepts and research, documents established and emerging Air Force resiliency efforts, 
and reviews Air Force metrics for tracking the resiliency of Air Force personnel and their 
families. It also provides recommendations to support the development of resilience 
initiatives across the Air Force. We use the term resilience to refer to the ability to 
withstand, recover from, and grow in the face of stressors and fitness, which is related, as 
a “state of adaptation in balance with the conditions at hand” (Mullen, 2010). 

Accompanying that overarching report are eight supplemental reports that outline the 
constructs, metrics, and influential factors relevant to resiliency across the eight domains 
of Total Force Fitness: 

• medical 
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• nutritional 
• environmental 
• physical 
• social 
• spiritual 
• behavioral 
• psychological. 
These supplemental reports are not intended to be a comprehensive review of the 

entire literature within a domain. Rather, they focus on studies that consider the stress-
buffering aspects of each domain, regardless of whether the term resilience is specifically 
used. This expanded the scope of the reviews to include a broader range of applicable 
studies and also allowed for terminology differences that occur across different 
disciplines (e.g., stress management, hardiness).  

In this report, we identify key constructs relevant to behavioral fitness from the 
scientific literature: sleep, alcohol use, and tobacco use. This review includes construct 
measures as well as well-being and resilience outcomes. We also review interventions 
designed to promote behavioral fitness constructs applicable at the individual, unit, 
family, and community levels. 

The results of these reports should be relevant to Air Force leaders who are tasked 
with monitoring and supporting the well-being of active duty, reserve, and guard Airmen 
and Air force civilian employees, as well as their families. The results of our studies may 
also help broaden the scope of research on resilience and help Airmen and their families 
achieve optimal behavioral fitness. 

The research described in this report was conducted within the Manpower, Personnel, 
and Training Program of RAND Project AIR FORCE as part of a fiscal year 2011 study 
titled “Program and Facility Support for Air Force Personnel and Family Resiliency.”  

RAND Project AIR FORCE 
RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S. 

Air Force’s federally funded research and development center for studies and analyses. 
PAF provides the Air Force with independent analyses of policy alternatives affecting the 
development, employment, combat readiness, and support of current and future air, 
space, and cyber forces. Research is conducted in four programs: Force Modernization 
and Employment; Manpower, Personnel, and Training; Resource Management; and 
Strategy and Doctrine. The research reported here was prepared under contract FA7014-
06-C-0001. 

Additional information about PAF is available on our website: 
http://www.rand.org/paf/ 

http://www.rand.org/paf/


 v 

Contents 

Preface ........................................................................................................................................... iii	  
Summary ....................................................................................................................................... vii	  
Acknowledgments .......................................................................................................................... ix	  
Abbreviations .................................................................................................................................. xi	  
 
1. The Context of This Report ......................................................................................................... 1	  
 
2.	  Defining Behavioral Fitness ........................................................................................................ 5	  
 
3. Sleep ............................................................................................................................................ 7	  

Significance of Sleep ................................................................................................................................ 7	  
Measuring Sleep Quality and Quantity ..................................................................................................... 8	  

 
4. Alcohol and Drug Use ............................................................................................................... 13	  

Defining Alcohol and Drug Use Terms .................................................................................................. 13	  
Prevalence of Alcohol and Drug Use ..................................................................................................... 13	  
Outcomes Associated with Alcohol Use ................................................................................................ 14	  
Outcomes Associated with Drug Use ..................................................................................................... 15	  
Identifying Drug and Alcohol Use Disorders ......................................................................................... 16	  

 
5. Smoking ..................................................................................................................................... 21	  

Prevalence of Smoking ........................................................................................................................... 21	  
Smoking, Stress, and Performance ......................................................................................................... 21	  
Measuring Smoking ................................................................................................................................ 22	  

 
6. Promoting Behavioral Fitness ................................................................................................... 25	  

General Health Behavior Change ........................................................................................................... 25	  
Sleep Interventions ................................................................................................................................. 25	  
Drug and Alcohol Use Interventions ...................................................................................................... 27	  

Treatment for Drug and Alcohol Problems ........................................................................................ 27	  
Prevention of Drug and Alcohol Use Disorders ................................................................................. 29	  

Smoking Interventions ............................................................................................................................ 31	  
Prevention of Smoking ........................................................................................................................... 32	  

 
  



 vi 

7. Conclusion ................................................................................................................................. 33	  
 
References ..................................................................................................................................... 35	  



 vii 

Summary 

Building on previous work in behavioral health, we define behavioral fitness as 
conduct, routines, and habits that promote health and the ability to withstand, recover 
from, or grow in the face of stressors. We identified several areas to include in our review 
to be consistent with research on important health practices: sleep behaviors, alcohol and 
drug abuse, and tobacco use. These key behavioral fitness factors, or constructs, are 
associated with successfully dealing with stress and strain. We address other relevant 
behavioral health topics in companion reports in this series. 

Sleep is critical to physical and psychological functioning, and excessive sleep loss 
can contribute to chronic health conditions, poor mental health, and reduced adaptability 
to stress. Moderate sleep loss can significantly impair performance, particularly on 
cognitive tasks. Interventions for sleep can be broadly differentiated by the severity of the 
problem. Serious sleep disturbances have been treated using pharmacotherapy and 
behavior therapy. Minor sleep disturbances can often be addressed by following good 
sleep hygiene practices, which are also recommended to prevent sleep problems from 
developing. Examples of these good sleep hygiene practices include going to bed at the 
same time each night and removing all TVs, computers, tablets, etc., from the bedroom. 

Alcohol and drug use disorder can also negatively affect behavioral fitness.  In 
particular, heavy drinking has been strongly linked to many adverse health outcomes. 
Alcohol use can have stress-buffering effect; however, regular intoxication may present 
other complications and can lead to addiction. Interventions for drug and alcohol use 
disorders have focused on both prevention and treatment.  In general, research has found 
that behavioral therapies, which are sometimes combined with medications to treat 
alcohol and drug addiction, can be effective in treatment.  One of the most effective 
strategies for the prevention of alcohol consumption as well as smoking is to raise prices.  
Although there may be challenges to implementation, research has shown that the effects 
of controlling prices are comparatively larger than other prevention policies.   

Smoking is associated with the onset of a number of chronic health conditions and 
can also increase stress and the risk of mood and panic disorders. Smoking cessation is 
associated with decreased stress and reduced risk of these disorders; however, stress itself 
may contribute to the maintenance of and relapse into smoking behavior.  Interventions 
for the treatment of tobacco dependence can be classified broadly into counseling and 
psychosocial interventions, medications, and systems changes (that is, changes in policy, 
practices, and/or regulations). For psychosocial interventions, general recommendations 
indicate support for several clinician-directed interventions including screening for 
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tobacco use, encouraging smokers to quit, meeting four or more times with individuals 
who are in the process of quitting, and providing interventions through different types of 
clinicians (e.g., nurse, physician, health educator).  Although research has shown that 
medications can also be effective, combining counseling interventions with medication 
has shown to be even more effective in helping individuals to quit smoking. 

A large literature examines health behavior change with respect to sleep, and drug 
and alcohol use. This literature finds that many factors are associated with health 
behavior change, including motivation, attitudes, family background, knowledge, health 
insurance, and social networks. Current thinking suggests that interventions to promote 
health behavior should target high-risk individuals, and messages should be individually 
tailored and also use multimodal means of delivery (e.g., in-person, text messages, 
emails). Ultimately, any attempt to change health-related behavior should be partnered 
with a realistic expectation about the extent to which the targeted behavior can be 
changed.  
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1. The Context of This Report1 

This report is one of a series designed to support Air Force leaders in promoting 
resilience among Airmen, its civilian employees, and Air Force family members. The 
research sponsors requested that RAND assess the current resilience-related constructs 
and measures in the scientific literature and report any evidence of initiatives that 
promote resilience across a number of domains. We did not limit our search to research 
conducted in military settings or with military personnel, as Air Force leaders sought the 
potential opportunity to apply the results of these studies to a population that had not yet 
been addressed (i.e., Airmen). Further, many Air Force services support Air Force 
civilians and family members, and thus the results of civilian studies would apply to these 
populations. 

This study adopts the Air Force definition of resilience: “the ability to withstand, 
recover and/or grow in the face of stressors and changing demands,” which we found to 
encompass a range of definitions of resilience given throughout the scientific literature.2 
By focusing on resilience, the armed forces aim to expand their care to ensure the well-
being of military personnel and their families through preventative measures and not by 
just treating members after they begin to experience negative outcomes (e.g., depression, 
anxiety, insomnia, substance abuse, post-traumatic stress disorder, or suicidal ideation). 

Admiral Michael Mullen, Chairman of the Joint Chiefs of Staff from 2007 to 2011, 
outlined the concept of Total Force Fitness (TFF) in a special issue of the journal Military 
Medicine: “A total force that has achieved total fitness is healthy, ready, and resilient; 
capable of meeting challenges and surviving threats” (Mullen, 2010, p. 1). This notion of 
“fitness” is directly related to the concept of resilience. The same issue of Military 
Medicine also reflected the collective effort of scholars, health professionals, and military 
personnel, who outlined eight domains of TFF: medical, nutritional, environmental, 
physical, social, spiritual, behavioral, and psychological. This framework expands on the 
traditional conceptualization of resilience by looking beyond the psychological realm to 
also emphasize the mind-body connection and the interdependence of each of the eight 
domains.  

The research sponsors requested that RAND adopt these eight fitness domains as the 
organizing framework for our literature review. We followed this general framework, 
                                                
1 Adapted from Meadows and Miller, forthcoming. 
2 The Air Force adopted this definition, which was developed by the Defense Centers of Excellence for 
Psychological Health and Traumatic Brain Injury (DCoE, 2011). 
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although in some cases we adapted the scope of a domain to better reflect the relevant 
research. Thus, this study resulted in eight reports, each focusing on resilience-related 
research in one of the TFF domains, but we note that not all of these domains are 
mutually exclusive. These eight reports define each domain and address the following 
interrelated topics: 

• medical: preventive care, the presence and management of injuries, chronic 
conditions, and barriers and bridges to accessing appropriate quality health care 
(Shih, Meadows, and Martin, 2013) 

• nutritional: food intake, dietary patterns and behavior, and the food environment 
(Flórez, Shih, and Martin, 2014) 

• environmental: environmental stressors and potential workplace injuries and 
preventive and protective factors (Shih, Meadows, Mendeloff, and Bowling, 
forthcoming) 

• physical: physical activity and fitness (Robson, 2013) 
• social: social fitness and social support from family, friends, coworkers/unit 

members, neighbors, and cyber communities (McGene, 2013) 
• spiritual: spiritual worldview, personal religious or spiritual practices and rituals, 

support from a spiritual community, and and spiritual coping (Yeung and Martin, 
2013) 

• behavioral: health behaviors related to sleep and to drug, alcohol, and tobacco use 
(Robson and Salcedo, 2014) 

• psychological: self-regulation, positive and negative affect, perceived control, 
self-efficacy, self-esteem, optimism, adaptability, self-awareness, and emotional 
intelligence (Robson, 2014). 

These reports are not intended to be comprehensive reviews of the entire literature 
within a domain. Rather, they focus on those studies that consider the stress-buffering 
aspects of each domain, regardless of whether the term resilience is specifically used. 
This expanded the scope of the reviews to include a broader range of studies and also 
allowed for differences in the terminology used across different disciplines (e.g., stress 
management, hardiness). We sought evidence both on the main effects of resilience 
factors in each domain (i.e., those that promote general well-being) and on the indirect or 
interactive effects (i.e., those that buffer the negative effects of stress).  

Because the Air Force commissioned this research to specifically address individuals’ 
capacity to be resilient, and thus their well-being, our reports do not address whether or 
how fitness in each of the eight TFF domains could be linked to other outcomes of 
interest to the military, such as performance, military discipline, unit readiness, personnel 
costs, attrition, or retention. Those worthy topics were beyond the scope of this project.  

Some other important parameters shaped this literature review. First, across the study, 
we focused on research from the past decade, although older studies are included, 
particularly landmark studies that still define the research landscape or where a particular 
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line of inquiry has been dormant in recent years. Second, we prioritized research on 
adults in the United States. Research on children was included where particularly 
germane (e.g., in discussions of family as a form of social support), and, occasionally, 
research on adults in other Western nations is referenced or subsumed within a large 
study. Research on elderly populations was generally excluded. Third, we prioritized 
literature reviews, meta-analyses, and on-going bodies of research over more singular 
smaller-scale studies.  

The search for evidence on ways to promote resilience in each domain included both 
actions that individuals could take as well as actions that organizations could take, such 
as information campaigns, policies, directives, programs, initiatives, facilities, or other 
resources. We did not filter out evidence related to Air Force practices already under 
way, as the Air Force was interested both in research related to existing practices and in 
research that might suggest new paths for promoting resilience. Our aim was not to 
collect examples of creative or promising initiatives at large but to seek scholarly 
publications assessing the stress-buffering capacity of initiatives. Thus, in general, this 
collection of reviews does not address initiatives that have not yet been evaluated for 
their effect. 

Building on the foundation of the eight reports that assess the scientific literature in 
each domain, RAND prepared an overarching report that brings together the highlights of 
these reviews and examines their relevance to current Air Force metrics and programs. 
That ninth report, Airman and Family Resilience: Lessons from the Scientific Literature, 
provides a more in-depth introduction to resilience concepts and research, presents our 
model of the relationship between resilience and TFF, documents established and 
emerging Air Force resiliency efforts, and reviews the Air Force metrics for tracking the 
resiliency of Air Force personnel and their families. By comparing the information we 
found in the research literature to Air Force practices, we were able to provide 
recommendations to support the development of initiatives to promote resilience across 
the Air Force. Although the overview report contains Air Force–specific 
recommendations that take into account all eight domains and existing Air Force 
practices, some are applicable to the military more generally and are highlighted at the 
end of this report. 
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2. Defining Behavioral Fitness 

“Good actions give strength to ourselves and inspire good actions in others.” 
— Plato, Philosopher 

 
The conference that resulted in the August 2010 special issue of Military Medicine 

collectively defined the eight domains of fitness we address in this report. “Behavioral 
fitness” was defined in the following way: 

 
Behavioral health refers to the relationship between one’s behaviors and 
their positive or negative health outcomes. Although there is some overlap 
between behavioral health and psychological health (indeed, many health 
behaviors share a relationship with mental health outcomes), this fitness 
domain incorporates health-related behaviors rather than underlying 
psychological factors (Bray et al., 2010b). 

 
Behavioral health emphasizes individual responsibility to engage in behaviors and 

activities that facilitate the maintenance of health or prevent disease or dysfunction 
(Matarazzo, 1980). Specific topics addressed within behavioral health and by the special 
issue of Military Medicine include alcohol, tobacco, and drug use and abuse; weight; and 
sleep problems.  

Building on this previous work, we define behavioral fitness as conduct, routines, and 
habits that promote health and the ability to withstand, recover from, or grow in the face 
of stressors. Consistent with research on important health practices (Gallant and Dorn, 
2001; Cutler and Lleras-Muney, 2010), we identified several areas to include in our 
review: sleep behaviors, alcohol and drug abuse, and tobacco use.3  

The rest of this report will focus on the research literature that points to the 
importance of health behaviors for overall health and well-being. To provide a foundation 
for this review, several search strategies were used.  First, scientific databases (e.g., 
PubMed) were used to locate systematic reviews, monographs, and meta-analyses on the 
relationship of each of the content areas (e.g., smoking) and their associations with stress 
and resilience.  Primary research studies were also included to clarify a specific 
perspective or context (e.g., military population).  Second, content search terms were 

                                                
3 We address other relevant behavioral health topics in companion reports in this series.  Specifically, we 
address weight issues in the reports on nutrition, medical, and physical fitness, and we consider hygiene 
behaviors (i.e., oral hygiene) in the report on medical fitness. 
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combined to address the different objectives of this report (e.g., measures, scales, 
evaluation, prevention, treatment, programs, interventions).  Finally, we reviewed 
guidance and reports published by national organizations (e.g., National Institute on 
Alcohol Abuse and Alcoholism [NIAAA]). 

Chapter 3 addresses sleep, Chapter 4 addresses drug and alcohol use, and Chapter 5 
addresses tobacco use. Each chapter begins with a brief review of the literature linking 
the behavior to health and well-being and concludes with contemporary means of 
measuring the important aspects of those behaviors. Finally, Chapter 6 reviews the 
literature on promoting positive health behaviors and provides guidance for programs and 
policies aimed at increasing the quality and quantity of sleep and reducing drug, alcohol, 
and tobacco use.   
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3. Sleep 

Significance of Sleep  

It is interesting to note that researchers have not been able to clearly establish the 
purpose of sleep (Friedl and Penetar, 2008). Nonetheless, sleep is absolutely necessary 
(Rechtschaffen, 1998) and decrements in sleep are strongly linked to a wide range of 
negative outcomes including reduced physical health outcomes and obesity, poor mental 
health, and decreased job-related performance (Orasanu and Backer, 1996; Friedl and 
Penetar, 2008; Killgore et al., 2008; Patel and Hu, 2008; Koffel and Watson, 2009). Other 
reviews of research suggest that sleep is particularly important in cognition and promotes 
brain plasticity, which supports learning and memory by forming new and lasting 
connections in the brain (Walker and Stickgold, 2006; Rechtschaffen, 1998). 

Indeed, sleep is important to many biological and psychological functions, and 
reduced sleep can adversely affect these functions. For example, sleep loss can reduce 
cytokine production (i.e., Interleukin-6), which is a biological function that may lead to 
decreased immune system functioning (Redwine et al., 2000). In this event, sleep loss 
will decrease resilience and can weaken a person’s ability to adapt to stress. Even more 
concerning, a review of research indicates that excessive sleep loss can contribute to 
chronic health conditions, including coronary heart disease and diabetes (Alvarez and 
Ayas, 2004). Furthermore, a recent meta-analysis of prospective studies with over 1.3 
million participants found that both short-duration sleep (less than seven hours) and long-
duration sleep (greater than eight hours) is associated with a higher risk of death, 
although the reasons for these relationships are not fully understood (Cappuccio et al., 
2010). However, individual studies suggest possible explanations.  For example, one 
study found that just one night of sleep deprivation was linked to specific indicators of 
decreased cardiovascular health (Ozer et al., 2008). In terms of long-duration sleep, some 
researchers have begun to identify possible correlates to stimulate research to better 
understand this link. Although the direction of causality cannot be determined, several 
factors including depression, lack of physical activity, and medical conditions were found 
to relate to long-duration sleep in a cross-sectional epidemiological survey (Patel et al., 
2006).  

Sleep loss also affects aspects of mental health including mood and emotion 
regulation. In a review, Walker and van der Helm (2009) present research supporting the 
conclusion that sleep plays an important function in “the selective modulation of 
emotional information and emotion regulation” (p. 731). That is, sleep may promote the 
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consolidation and generalization of emotional experiences, whereas sleep loss may 
increase reactivity to events (e.g., increased irritability). One study of over 25,000 survey 
participants with chronic insomnia found that these individuals are at a higher risk of 
developing an anxiety disorder (Neckelmann, Mykletun, and Dahl, 2007). 

Sleep deprivation can also severely limit cognitive functioning (Killgore, Balkin, and 
Wesensten, 2006; Alvarez and Ayas, 2004). In a study of 39 adults, sleep deprivation was 
shown to result in slower reaction time and decreased hand-eye coordination and 
accuracy (Williamson and Feyer, 2000). These performance decrements mimic those 
found from alcohol intoxication. More specifically, researchers found that sleep 
deprivation of 17.74–19.65 hours (i.e., after waking) corresponded to a blood alcohol 
concentration (BAC) of 0.1 percent.  

Other individual studies have shown that problem-solving abilities (Linde and 
Bergstrom, 1992), perceived emotional intelligence, and adaptive coping (Killgore et al., 
2008) are just a few other factors negatively affected by sleep deprivation that may affect 
the capacity to be resilient.4 Not only do those who are sleep deprived have difficulty 
adapting, they also take greater risks under conditions of uncertainty (Killgore, Balkin, 
and Wesensten, 2006). Finally, poor decisionmaking, fatigue, and reduced attention from 
lack of sleep further contribute to reduced performance and increase the risk of accidents 
(Mitler et al., 1988; Alspach, 2008).  

Measuring Sleep Quality and Quantity 
Methods for measuring sleep patterns vary in approach and cost. Polysomnograms, 

which measure several physiological features during sleep (e.g., oxygen in blood, air 
expelled through nose, chest movements), are typically conducted overnight in a sleep 
center or sleep lab to help diagnose certain sleep disorders such as narcolepsy or sleep 
apnea (National Heart, Lung, and Blood Institute, 2012). Considered the “gold standard,” 
the Multiple Sleep Latency Test (MSLT; Carskadon et al., 1986) determines how sleepy 
someone is by recording how quickly they fall asleep and the stage of sleep during four 
or five sessions of rest in a quiet room. The MSLT, which requires special equipment and 
a controlled environment, is not practical for measuring sleep concerns in an operational 
environment (Balkin et al., 2004) or for general monitoring of sleep problems in a large 
population (e.g., the Air Force). Strictly in terms of assessing sleepiness-related 
performance decrements, Balkin et al. (2004) found in a study of 66 commercial vehicle 
drivers that the Psychomotor Vigilance Test (PVT) (Dinges and Powell, 1985), which is a 

                                                
4 The ability to be flexible and adapt is considered by many to be a core dimension of resilience (see the 
companion report on the psychological fitness domain). 
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reaction time task, was clearly preferable in terms of reliability and sensitivity to sleep 
loss than several other outcomes measures such as a driving simulator task, speed of 
serial addition/subtraction, and grammatical reasoning. This particular measure may be 
useful to aid immediate decisionmaking and delegation of tasks in an operational 
environment, but it is not useful for measuring typical sleep patterns or chronic sleep loss, 
as its focus is on the effects of sleep loss rather than sleep quality or quantity.  

One alternative for objectively measuring sleep wake patterns and circadian rhythms 
is actigraphy. Actigraphs are watch-like devices typically worn on the wrist and can be 
used outside a sleep lab at home, on travel, or while deployed. Using technology such as 
an accelerometer,5 an actigraph records motion to document sleep patterns, with the 
premise that there is more activity or movement during the wake cycle than during sound 
sleep. In documentation of its practice parameters for the use of actigraphs, the Standards 
of Practice Committee of the American Academy of Sleep Medicine (2003) asserted that 
actigraphy is a valid and reliable assessment for healthy adult populations and can be 
used as an outcome measure for sleep-based interventions. The committee also noted that 
actigraphy may supplement sleep logs, in which individuals record the number of hours 
awake and asleep each day. Both actigraphs and sleep logs can be especially useful when 
observation and other more intrusive methods of assessment are not practical. Although 
useful in small studies, the cost of actigraphs6 must be taken into account, however. Sleep 
logs, on the other hand, are susceptible to well-known problems with self-report data. 
Although sleep logs are reliable for assessing total sleep time for group data, considerable 
variability in total sleep time has been found in a study of veterans when comparing sleep 
logs to actigraphs (Westermeyer et al., 2007).  

Questionnaires are more practical for assessing a range of sleep variables in large, 
diverse populations. A 2006, guide for sleep disorder resources was published, which 
catalogued 12 sleep variables: “1) sleep duration (e.g., number of hours slept on average 
night, last night, etc.), 2) sleep quality and satisfaction (slept well, did you get enough 
sleep?), 3) sleep disorder diagnosis (ICD9 or ICD10 codes),7 4) self-reported sleep 
disorder symptoms (snoring, restless legs), 5) self-reported sleep disorder (insomnia, 
restless leg syndrome, narcolepsy, apnea, etc.), 6) factors interfering with sleep (asthma), 
7) daytime symptoms associated with sleep (fatigue, tiredness, etc.), 8) reports of sleep-
related problems as reasons for medication/therapies, 9) reports of sleep-related problems 
                                                
5 Accelerometers are also used to measure physical activity (see the companion report on the physical 
fitness domain). 
6 The cost of actigraphs ranges considerably, depending on features, from a few hundred to more than 
$2,000. 
7 The ICD is the International Classification of Diseases, a standard diagnostic classification system for use 
by clinicians and epidemiologists.  
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as reasons for substance abuse, 10) sleepiness, fatigue, drowsiness associated with traffic 
fatalities, 11) bedtime (when you go to sleep), and 12) sleeping position for infants8” 
(National Institutes of Health; National Heart, Lung, and Blood Institute; and National 
Center on Sleep Disorders, 2006, p. 4). These variables have been included in large 
population-based surveys and in sleep scales and questionnaires. Large population-based 
surveys, such as the National Health and Nutrition Examination Survey, typically include 
a variety of survey items rather than carefully validated sleep measures. A simple tally of 
the variables coded by the NIH in population-based surveys indicates that “sleep quality 
and satisfaction” was the most frequently assessed sleep variable. Moreover, sleep quality 
has also been found to buffer the effects of stress. Specifically, in a study of adults with 
fibromyalgia or rheumatoid arthritis, quality sleep was an important resource in 
protecting individuals from experiencing negative emotions when under stress or in pain 
(Hamilton, Catley, and Karlson, 2007). Another study found that one particular 
component of sleep quality, restorative sleep (e.g., feeling refreshed upon wakening), was 
directly associated with the reduction of chronic widespread pain in a prospective 
population-based study (Davies et al., 2008). Other researchers have found similar direct 
benefits of sleep duration and consistency in reducing psychological strain in 
undergraduate students (Barber et al., 2010).  

Although specific items can be drawn from population-based questionnaires to 
measure sleep, validated sleep measures offer several advantages including knowledge of 
sleep dimensions being measured, documented reliability information, and established 
research linking sleep measures to important outcomes. The most common variable 
assessed in sleep scales is “daytime symptoms associated with sleep” and was identified 
in 9 out of 13 scales compiled by the National Institutes of Health; National Heart, Lung, 
and Blood Institute; and National Center on Sleep Disorders (2006). Some scales 
measure only one variable (e.g., Stanford Sleepiness Scale), whereas others measure 
several sleep variables. For example, the Pittsburg Sleep Quality Index (Buysse et al., 
1989) asks participants about their sleeping behavior as it relates to sleep quality (e.g., 
“During the past month, how would you rate your sleep quality overall?”) and sleep 
quantity (e.g., “During the past month, how many hours of actual sleep did you get at 
night?”). 

Quality and quantity of sleep are affected by a variety of factors, such as medical 
disorders, age, stress, and the work and home environment (e.g., shift work, deployment, 
noise). Deployed service members may be particularly vulnerable to poor-quality sleep. 
In a recent study of deployed U.S. Air Force members, 74 percent of participants 

                                                
8 The American Academy of Pediatrics recommends placing healthy infants on their backs to reduce the 
risks of sudden infant death syndrome. 
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indicated that their quality of sleep was significantly worse while deployed (Peterson et 
al., 2008). Factors rated as most disruptive were loud noises outside the tent, sleeping on 
an uncomfortable bed, and worrying about families. Furthermore, sleep quality was 
especially poor for deployed night-shift workers, who also had to deal with loud noises 
inside their tent and adjusting to new sleep patterns when rotating shifts. Sleep problems 
may persist even following reintegration to a home environment. In fact, insomnia has 
been raised as a primary complaint among some groups9 of service members returning 
from Iraq and Afghanistan (McLay, Klam, and Volkert, 2010). Specifically, 41 percent 
initially reported problems sleeping following deployment to Iraq or Afghanistan, which 
persisted for a large proportion (36 percent) of those receiving a followup three months 
later.  

Overall, sleep measures range from the more invasive physiological tests to less 
precise self-reports of sleep quality and quantity.  Although physiological tests may be 
needed to assess for potential medical conditions, questionnaires using self-report will be 
more practical and cost-effective for monitoring sleep quality and quantity for large 
groups of personnel in the Air Force.  More expensive options (e.g., actigraphy) may also 
be useful in limited contexts such as for evaluating the effectiveness of specific 
interventions to promote sleep.  Specific policies and interventions to promote sleep are 
discussed in Chapter 6.  

                                                
9 According to the authors, most of those screened had been medically evacuated from theater. 
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4. Alcohol and Drug Use 

Defining Alcohol and Drug Use Terms 

Many technical terms are found within the scientific literature to describe problematic 
drinking and drug use.  In this chapter, we define the difference between light, moderate, 
and heavy drinking when discussing research on alcohol use.  For research using terms 
that have a specific clinical definition (e.g., drug abuse, dependence, alcoholism), we use 
the term drug and alcohol use disorders.  Although it is important to differentiate between 
these clinical terms when making a diagnosis or when selecting a specific intervention, 
the goal of our report was to provide a broad overview of research associated with all 
types of alcohol use, misuse, and abuse.   

Therefore, we use the term alcohol and drug use disorders to be consistent with 
definitions provided by the Department of Defense (DoD).  Specifically, Department of 
Defense Directive (DoDD) 1010.4  defines alcohol abuse as “[t]he use of alcohol to an 
extent that it has an adverse effect on the user’s health or behavior, family, community, or 
the Department of Defense, or leads to unacceptable behavior as evidenced by one or 
more acts of alcohol-related misconduct” (p. 2).  Drug abuse is defined as “[t]he wrongful 
use, possession, distribution, or introduction onto a military installation of a controlled 
substance, prescription medication, over-the-counter medication, or intoxicating 
substance (other than alcohol). “Wrongful” means without legal justification or excuse, 
and includes use contrary to the directions of the manufacturer or prescribing healthcare 
provider, and use of any intoxicating substance not intended for human ingestion” (p. 2).   

Prevalence of Alcohol and Drug Use 
Alcohol use reflects a significant concern for the military.   Although heavy 

drinking10 in the Air force was found to be significantly lower than in the other military 
services, the rate in the Air Force was estimated at 14 percent, which has increased 
significantly from 10 percent from surveys conducted in 2005 (Bray et al., 2009).  This is 
the largest increase in heavy alcohol use in the Air Force during the period from 1980 to 
2008. The rate of heavy drinking was related to beliefs about whether their supervisors 
drank alcohol.  More specifically, the rate of heavy drinking in the Air Force was 10 
percent for those who believed that their supervisor did not drink alcohol compared to 16 

                                                
10 Defined “as drinking five or more drinks per typical drinking occasion at least once a week in the 30 
days before the survey” (Bray et al., 2009, p. 29). 
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percent for those who believed that their supervisor did.  Binge drinking, which is defined 
by drinking four or more drinks for women and five or more for men on a single 
occasion, is estimated to occur among 28.5 percent of Air Force active duty personnel 
(Stahre et al., 2009).  This rate translates into an estimated 4,954,000 binge episodes per 
year. Additional research on alcohol use in the Air Force suggests that the total number of 
deployments and the cumulative time spent deployed are positively associated with 
drinking behavior (Spera et al., 2011). 

Although illicit drug use is less prevalent among military personnel than among 
civilians and has decreased considerably from previous decades, some concerns have 
been raised regarding prescription drug misuse (Bray et al., 2010a).  The 2008 
Department of Defense study on health-related behaviors (HRB) among active duty 
personnel indicated a past-year misuse of pain relievers at a rate of 17 percent, with the 
strongest predictor of misuse being prescribed a pain reliever previously (Jeffery et al., 
2013).    

Outcomes Associated with Alcohol Use 
Heavy drinking, defined as four or more drinks in a day for women and five or more 

drinks in a day for men, results in greater risks of a variety of chronic health conditions, 
including liver disease, heart disease, sleep disorders, depression, stroke, and several 
types of cancer (U.S. Department of Health and Human Services, 2010). Alterations to 
the immune systems have been linked to excessive alcohol use and some chronic health 
problems (Cook, 1998). Heavy alcohol use has also been identified as a serious problem 
for the military resulting in higher risk levels for alcohol-related problems including lost 
productivity (Mattiko et al., 2011). Alcohol use has also been extensively linked to 
increased risk of accidents and errors in studies of military personnel and civilians (Bell 
et al., 2000; Streufert et al., 1992; Thompson, Kao and Thomas, 2005). Estimates suggest 
that alcohol is a factor in as many as 40 percent of fatal motor vehicle crashes, suicides, 
and fatal falls (U.S. Department of Health and Human Services, 2010). In an extensive 
study to determine the relative risk of alcohol use, Borges et al. (2006) found an 
increased risk of injuries from alcohol consumption that was not modified by age or 
gender. That is, the relative risk of injury was consistent for males and females and 
individuals of different ages. As expected, however, there were greater overall risks of 
injury for those with alcohol disorders involving more frequent episodes of drinking.  

Although the relative risk of injury may be equivalent for males and females, data 
from a large cross-cultural analysis show that men are not only more likely to drink than 
females but will drink greater amounts, more regularly, and will experience more adverse 
consequences (Wilsnack et al., 2000). These gender differences in drinking behavior also 
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appear in military samples. In a study using data from the 1998 Department of Defense 
survey of HRB, which included 17,264 military personnel, Thompson et al. (2005) 
indicated that 9 percent of males and 3 percent of females were intoxicated on more than 
one day each week. Furthermore, frequent episodes of alcohol intoxication were related 
to increased sexual risk-taking (i.e., number of sexual partners) among both males and 
females.   

A popular belief held by many is that consuming alcohol can help deal with stress.  
Indeed, such stress-reactive drinking has been explored in a variety of contexts, including 
the military.  For example, Blume et al. (2010) found some support for a positive 
relationship between general stress and drinking behavior among Army personnel.  More 
specifically, the younger and nonactive duty (i.e., Reserve and National Guard) soldiers 
who experienced more general stress were more likely to consume alcohol following 
deployment.  Other large-scale epidemiological research has also shown that individuals 
who begin drinking at an early age (younger than 15) are more likely to drink after 
experiencing a stressful life event (Dawson, Grant, and Li, 2007).  

Consistent with popular views that alcohol can help people cope with stress, 
experimental studies have recently shown that alcohol has a stress-dampening response 
on both self-report and physiological measures of stress (Moberg and Curtin, 2009; Sher 
et al., 2007). The effects of alcohol on stress reactivity may partly function by reducing 
anxiety, vigilance, and attention. These anxiolytic effects may be beneficial in the short 
term; however, regular periods of intoxication can lead to adaptation and ultimately 
higher levels of anxiety upon cessation of alcohol use (Moberg and Curtin, 2009). 
Therefore, although alcohol may help to reduce stress in the short term, repeated bouts of 
intoxication may lead to other negative outcomes including an increased risk of 
addiction.  

Outcomes Associated with Drug Use 
Reviews of empirical research show that drug addiction has been extensively linked 

to stress (Sinha, 2001, 2008).  In particular, there is well-documented research 
demonstrating a positive association between both acute and chronic stress and 
vulnerability to addiction.  Some specific types of stressors that predict addiction risk 
include loss of a parent, sexual abuse, and unfaithfulness of a significant other (Sinha, 
2008).  Early life stress (e.g., childhood maltreatment) is also a significant predictor of 
later addiction.  Despite this increased risk, many individuals exposed to early life stress 
do not develop addiction, suggesting that resilience factors (e.g., social relationships) 
may be important moderators of the stress-addiction linkage (Enoch, 2011).   
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Although drug use is most widely associated with negative outcomes, drug use in 
certain contexts can produce positive outcomes. However, an examination of specific 
controlled substances—both recreational and prescribed drugs that can be used to manage 
or reduce stress—is beyond the scope of this review.  Law prohibits the use of controlled 
substances, unless prescribed by a doctor. Furthermore, the majority of research 
examining prescribed medications targets the treatment of clinical disorders (e.g., 
anxiety, depression) and pain, which was not the focus of our research.    

Identifying Drug and Alcohol Use Disorders 
Drug use disorders concern both the use of illicit drugs as well as the misuse or abuse 

of prescription drugs. Research literature examining the trends from two national surveys 
in prescription drug abuse showed increases in drug use disorders,11 specifically for 
sedatives and opioids (McCabe, Cranford, and West, 2008). Additional concerns were 
raised by the fact that a small percentage of those abusing prescription drugs received 
treatment. The military has also identified increases in reported prescription drug use in 
recent years. The DoD HRB survey indicated that illicit drug use among military 
personnel has declined over the years to a relatively low level (3 percent), whereas 
prescription drug misuse has increased from 4 percent in 2005 to 11 percent in 2008 
(Bray et al., 2010a). However, it should be noted that the surveys used different wording 
to improve the clarity of the questions, making it difficult to directly compare responses. 
Nevertheless, the 11 percent reported in the 2008 survey reflects a significant concern for 
the military.   

Similar to sleep measures, alcohol and drug use can be measured using validated 
screening instruments or specific items from population-based questionnaires, or 
objectively using breathalyzers, blood, or urine analysis, which can be used to determine 
blood alcohol concentration (BAC). Although some similarities to the broad categories of 
sleep measures can be made, drug/alcohol abuse measures are different in that they may 
include questions about illegal behaviors and may produce more socially desirable 
responses, particularly when individuals perceive that negative consequences may occur 
as a result of their responses. Guiding measures of alcohol use are definitions of a 
“standard” drink, heavy drinking, and binge drinking. The NIAAA (2004) defines binge 
drinking as five or more drinks for a typical man and four or more drinks for a typical 

                                                
11 Drug abuse was defined to be consistent with the criteria established in the Diagnostic and Statistical 
Manual: DSM-IV) (American Psychiatric Association, 2010), which requires at least one positive response 
for abuse within the past year.  Dependence was defined as a positive response to at least three of the seven 
dependence criteria. An updated definition has been adopted in the most recent DSM-V to combine abuse 
and dependence into a single diagnosis, termed substance use disorder, to better reflect patient symptoms.   
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woman within a two-hour period, which is the amount of alcohol consumption that raises 
blood alcohol concentration to 0.08 percent or more. However, it should be noted  that 
the number of drinks consumed to reach this concentration will vary across individuals 
due to a number of factors such as age, amount of food eaten before drinking, and weight. 
However, only recently have similar definitions been developed for binge drinking 
among children and adolescents. According to Donovan (2009), binge drinking can be 
defined as three or more drinks for children between ages 9 and 13 and for girls ages 14 
to 17 . For boys ages 14 to 15, binge drinking can be defined as four or more drinks and 
five or more drinks for boys ages 16 to 17. Binge drinking is a particular concern in 
children as it increases the risk of later alcohol abuse and dependence (DeWit et al., 
2000; Dawson et al., 2008; Rothman et al., 2008).  

Several instruments for screening alcohol problems, which can be interviewer- or 
self-administered, have been developed. Items on these questionnaires examine both 
alcohol use and dependence and the effects of alcohol use. For example, the CAGE12 
(Ewing, 1984) contains four questions: C - Have you ever felt you should cut down on 
your drinking? A - Have people annoyed you by criticizing your drinking? G - Have you 
ever felt bad or guilty about your drinking? E - Have you ever had a drink in the morning 
to get rid of a hangover? Another popular instrument is the Alcohol Use Disorders 
Identification Test (AUDIT) (Saunders et al., 1993), which contains ten items (e.g., How 
often do you have a drink containing alcohol? How often do you have six or more drinks 
on one occasion? Have you or someone else been injured as a result of your drinking?). 
An abbreviated version containing three items, the AUDIT-C, has also received support 
as an effective screening tool (Dawson et al., 2005; Bradley et al., 2007). 

In a study comparing three screening instruments in adolescents, Kelly et al. (2002) 
concluded that the AUDIT was a better choice for screening alcohol problems than the 
CAGE or a modified version of the TWEAK13 (Saunders et al., 1993). Specifically, the 
AUDIT has superior internal consistency and was the only instrument in which scores 
were significantly different for those adolescents with positive and negative screens on a 
breathalyzer test. In a similar study on adults, the CAGE and the Rapid Alcohol Screen 4 
(RAPS4) were directly compared on their sensitivity and specificity for identifying 
alcohol problems. This study (Cherpitel, 2002) found that the RAPS4 outperformed the 
CAGE for both alcohol abuse and dependence, which was defined by a more extensive 
set of items (n = 24) similar to those used in the Composite International Diagnostic 
Interview. To improve sensitivity of the RAPS4 for alcohol abuse, the authors 

                                                
12 CAGE stands for cut down, annoyed, guilty, eye-opener, which refer to each of the questions. 
13 TWEAK stands for tolerance, worried, eye-opener, amnesia, and K/cut down, which refers to topics 
covered in the questionnaire. 
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recommended adding quantity-frequency questions, “drinking five or more drinks on at 
least one occasion during the last year and drinking as often as once a month during the 
last year” (p. 1687). Consistent with this finding, the NIAAA suggests to include a 
minimum of three questions to measure people’s patterns of alcohol use: “[s]pecifically, a 
measure of frequency of heavy drinking (five or more standard drinks within a two-hour 
period for men; four or more for women), and standard questions about frequency of 
alcohol use and typical number of drinks per day when alcohol is used, are necessary to 
adequately describe drinking patterns and total volume of alcohol consumed” (NIAAA, 
2003). Although this represents the minimum number of questions, additional questions 
can be added to increase sensitivity to alcohol use disorders. 

Similar screening tools have also been used to measure drug use. Drug use can be 
objectively measured using toxicology screens. However, to determine patterns and 
consequences of drug use, screening instruments such as the Drug Abuse Screening Test 
(DAST) have been developed (Skinner, 1982). The DAST is a self-report instrument, 
which contains 28 items14 reflecting drug use and the effects of drug use (e.g., “Do you 
use drugs on a continuous basis?”). A comprehensive review indicated that the DAST 
demonstrates acceptable validity and reliability, can be used for both research and clinical 
applications, and is appropriate for a variety of populations (Yudko, Lozhkina, and Fouts, 
2007). An abbreviated version containing ten items, the DAST-10, has also received 
support as an effective screening tool (Yudko, Lozhkina, and Fouts, 2007).  

Drug and alcohol use are also measured concurrently in population-based surveys. 
Three major surveys, sponsored by the U.S. Department of Health and Human Services, 
regularly report drug and alcohol consumption rates in the United States: (1) Monitoring 
the Future, (2) National Survey on Drug Use and Health, and (3) Youth Risk Behavior 
Survey. These surveys are quite extensive and include very specific questions regarding 
the type of alcoholic beverage (e.g., beer, wine) and drug (e.g., marijuana, cocaine), date 
of last consumption, age of first consumption, and frequency of use.  

Formal diagnoses of alcohol dependence and drug abuse can be made using a larger 
set of items from structured diagnostic interviews. For example, the Composite 
International Diagnostic Interview, developed by the World Health Organization, 
contains several sections for substance abuse (Wittchen et al., 1991; Wittchen, 1994). 
These sections address alcohol abuse, alcohol dependence, drug abuse, drug dependence, 
and nicotine dependence.  

Toxicology screens, used by the military as part of its drug testing program (DoDD 
1010.16; Air Force Instruction 44-120), represent another method for monitoring and 
detecting drug and alcohol use. By examining samples from blood, urine, or hair, a 
                                                
14 Shorter forms of the DAST, with acceptable reliability, have been developed. 



 19 

toxicology screen can indicate the type and approximate level of both prescribed and 
non-prescribed drugs. According to the U.S. National Library of Medicine, these screens 
must be performed within a certain timeframe when the drug is still detectable in the 
body. Some substances such as alcohol can be detected for only a short period of time 
following consumption (i.e., three to ten hours); whereas, other substances when used 
heavily may be detected for as long as 11 weeks (e.g., Tetrahydrocannabinol) (U.S. 
National Library of Medicine, National Institutes of Health, 2011).  In addition to time 
limitations for some substances, other research has raised concerns that tampering can 
lead to inaccurate urine drug screening results (Jaffee et al., 2007).  The effectiveness of 
these tampering methods varies according to several factors, including drug concentration 
in the urine, the methods and type of drug screen used, and the adulterant used to avoid 
detection. To minimize the risk of tampering, SAMHSA (2004) recommends that 
laboratories perform checks to identify if certain characteristics of the urine sample, such 
as creatine, produce normal values.    

Overall, the research shows that alcohol, particularly heavy drinking, and drug use 
can result in negative outcomes.  These risks, including alcohol and drug addiction, are 
increased with exposure to stress. To measure alcohol and drug use, research has largely 
focused on self-report measures for the purpose of screening and diagnosing abuse. 
Objective measures, such as toxicology screens, overcome some of the limitations 
associated with self-report measures but present additional limitations depending on the 
drug type and the potential for tampering.      
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5. Smoking 

Prevalence of Smoking 

The adverse effects of tobacco use are well known, and prevalence rates in the United 
States continue to decline. Recent survey results15 estimated the prevalence of smoking at 
31 percent in 2008 across all services, which steadily decreased from 1980 to 2002 and 
remained relatively stable from 2002 to 2008. However, there are significant differences 
in tobacco use among service members, with the lowest prevalence among Air Force 
personnel (23 percent). The HRB results also show that approximately 14 percent began 
smoking since joining the Air Force. Although the Air Force has compared favorably 
against the other services, tobacco use remains a concern because of its short- and long-
term effects on health and productivity.  

Smoking, Stress, and Performance 
Tobacco use is regarded as the “single most important preventable cause of death in 

our society” (Marcus et al., 1993). The evidence is clear: Tobacco use is a cause of many 
chronic health conditions including cancer, cardiovascular disease, respiratory disease, 
pulmonary disease, gastrointestinal disease, reproductive disturbances, and oral disease 
(U.S. Department of Health and Human Services, 2004). Tobacco use has also been 
linked to increased stress, despite common arguments that smoking relieves tension. In a 
landmark review, Parrott (1999) discusses several lines of research demonstrating that 
smokers typically report higher levels of stress and that the cessation of smoking is 
associated with lower levels of stress. Furthermore, Parrot (1999) reviews evidence 
showing that adolescents experience more stress as they begin smoking more regularly. 
More recent evidence further supports these findings. For example, a study using data 
from the National Comorbidity Survey (Kessler, 1995) found that smoking increased 
risks of mood and panic disorders (Breslau, Novak, and Kessler, 2004). The cessation of 
smoking was related to reduced risks, with increasing reductions in risk as time passed 
since quitting. Higher smoking rates and lower quit rates among individuals with a 
psychiatric disorder have been well documented in the research literature (cf., Ziedonis et 
al., 2008). In another review, Kassel et al. (2003) argue that stress may contribute to the 
maintenance and relapse of smoking. Moreover, they conclude that the relationship 
between stress and smoking is not necessarily direct and is likely affected by a variety of 
                                                
15 Data provided from 2008 Department of Defense survey of HRB (Bray et al., 2009). 
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contextual factors including gender, social influences, and prior mood state. Among the 
factors linked to tobacco use, prior mental health has been consistently identified. 

Tobacco use has also been directly linked to military readiness and performance. In 
its report on tobacco use, the National Research Council (2009) updated findings from a 
comprehensive report on tobacco and readiness conducted for the U.S. Army 
Aeromedical Research Laboratory (Dyer, 1986). In combination, these reviews indicate 
that smoking impairs physical strength and endurance, reduces night vision, and 
contributes to hearing loss. Smoking has been linked to an increased risk of injury, 
accidents, and lost workdays as a result of illness. Not only does smoking have direct 
effects on health, but it also affects the ability to heal from wounds. Smoking cessation 
(withdrawal) also produces certain risks by affecting vigilance, information processing, 
and reaction time.  

Although a number of factors appear to contribute to tobacco use (e.g., genetics, 
mental health, biology), social factors also play an important role. In a population-based 
survey of all entering USAF military basic trainees (1995–1996), Haddock found that 
social influences such as trainees’ ratings of the social attractiveness of smoking were the 
strongest factors driving tobacco consumption (Haddock et al., 1998). According to the 
National Research Council (2009), perceived stress and boredom are also related to 
tobacco use, especially among deployed service members.  

Measuring Smoking 
The measurement of tobacco use has primarily been conducted in large, population-

based surveys. For example, the Global Adult Tobacco Survey published by the Centers 
for Disease Control (CDC) evaluates several key components of smoking and smokeless 
tobacco use. The key questions address patterns and frequency of use, former 
consumption, age of initiation, nicotine dependence, and frequency of quit attempts. In 
addition, the survey asks about strategies used to quit, exposure to secondhand smoke, 
and perceptions about the health effects of tobacco use. Similar questions have also been 
used to measure tobacco use in adolescents. For example, the Youth Risk Behavior 
Surveillance System questionnaire asks about smoking behavior, including frequency and 
intensity of use, intentions of smoking, age of initiation, and smoking cessation (Marcus 
et al., 1993).  

In the military, the DoD requires that the armed services implement guidelines 
presented in the Veterans Administration (VA)/DoD Clinical Practice Guideline for the 
Management of Tobacco Use. To adhere to this guideline, service members must be 
asked about tobacco consumption during their physical and dental checkups.  The HRB, 
which is conducted for the DoD, also measures smoking prevalence using questionnaires.  
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Specific questions on the HRB include use of cigarettes, reasons for starting smoking, 
intentions to quit smoking, and actual attempts to quit.  

Overall, a wide range of topics and questions has been used to address smoking.  The 
most appropriate questions will largely depend on measurement goals and objectives.  At 
a minimum, questions should include the frequency and intensity of use.  Other specific 
questions can be included to aid in the development of programs and initiatives to support 
smoking cessation (e.g., strategies used to quit). 

Although self-report surveys are inexpensive and easy to implement, these measures 
are likely to underestimate the true rates of smoking in the Air Force.  The most accurate 
way to determine tobacco smoke exposure is to measure continine, a biomarker found in 
body fluids such as saliva (Gorber et al., 2009). Consequently, cotinine is often used as a 
benchmark to determine the validity of self-report measures of smoking. Studies 
evaluating the concordance between self-report measures and continine have been mixed, 
indicating that self-report measures may be valid in some contexts.  For example, a study 
of military veterans found that self-reported tobacco use was mostly accurate but 
produced a misclassification rate of 21 percent among self-reported quitters (Noonan, 
Jiang, and Duffy, 2013). These results underscore the importance of validating self-report 
measures of tobacco use against direct measures such as continine to ensure that accurate 
rates are being documented for different subgroups.       
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6. Promoting Behavioral Fitness 

Extensive research has examined programs and interventions for the prevention and 
treatment of tobacco, alcohol, and drug abuse. Somewhat less research has been 
conducted on interventions for sleep. In the next section, we will provide a broad 
overview of the interventions and programs shown to be most effective in effecting 
health behavior change in general and then more specifically for each behavioral issue.  
Although the focus of our discussion emphasizes quantitative and systematic reviews to 
provide an overview of effective interventions, we provide a limited review of efforts 
specific to the military and the Air Force.  Additionally, distinctions are made between 
prevention and treatment whenever possible.  Some interventions, such as those focused 
on general health behavior change, may target both prevention and treatment. 

General Health Behavior Change 

Health behavior change has been addressed from many different perspectives. Central 
to many of these perspectives is the goal of persuading individuals to adopt healthier 
behaviors. According to the Institute of Medicine, the most effective strategies focus on 
high-risk individuals and are intensive (National Research Council, 2000). Such a 
strategy might include communication that is personalized and targeted at a high-risk 
individual. Indeed, research from a large meta-analysis of 57 separate studies confirmed 
that tailored messages are effective in promoting behavior change and are more effective 
than generic messages (Noar, Benac, and Harris, 2007). Tailored messages involve 
providing feedback and information, which is based on some sort of individualized 
assessment. Although health care professionals can deliver these messages in person, 
Noar, Benac, and Harris (2007) argue that computer-based algorithms can be used to 
generate individualized feedback and information, which enables additional opportunities 
to promote behavior change across targeted populations.  

Sleep Interventions 
Interventions for sleep can be broadly differentiated by the severity of the problem. 

Serious sleep disturbances have been treated using pharmacotherapy and behavior 
therapy. According to the National Sleep Foundation (undated), insomnia may be treated 
by a combination of behavioral therapies and possibly combined with sleep medication 
when behavioral therapies alone are ineffective. Behavior therapy is grounded in the 
understanding that individuals will engage in a variety of maladaptive strategies to restore 
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normal sleep patterns. Two of these strategies are particularly noteworthy: (1) staying in 
bed longer by either going to bed earlier or staying in bed later and (2) staying in bed 
while awake (Perlis et al., 1997). These maladaptive strategies may be mutually 
reinforcing, ultimately leading to conditioned arousal in bed rather than restful sleep. In a 
meta-analysis examining insomnia, findings indicated comparable short-term outcomes 
for both pharmacotherapy and behavior therapy (Smith et al., 2002). In a related meta-
analysis with a focus on psychological interventions, similar conclusions were drawn that 
each psychosocial intervention was similarly effective in treating insomnia (Murtagh and 
Greenwood, 1995). Among the treatments examined in this study were relaxation (e.g., 
muscle relaxation, imagery relaxation), stimulus control, sleep restriction, and 
combination treatment therapies. Slightly different conclusions, indicating that stimulus 
control and sleep restriction were most effective, were made in an earlier meta-analysis 
(Morin, Culbert, and Schwartz, 1994). 

Minor sleep disturbances can often be addressed by following good sleep hygiene 
practices, which are also recommended to prevent sleep problems from occurring. 
According to the International Classification of Sleep Disorders (2001), inadequate sleep 
hygiene is affected by “various habits and activities of daily living that may promote a 
sleep difficulty” (p. 73). These habits, generally under the control of the individual (or 
parents), fall into two general categories. The first category represents behaviors and 
habits that increase arousal such as drinking caffeine late in the day and staying out late at 
night. Levels of arousal can also be affected by environmental factors such as noise, 
excessive light, temperature, and disruptions in the middle of the night from children or 
pets. Despite the potential for exercise to increase arousal levels, experimental studies 
and self-report surveys are inconsistent with common guidelines to avoid exercising 
within four to six hours of bedtime (Youngstedt and Kline, 2006; Myllymaki et al., 
2011). In fact, studies regularly find that exercise is associated with better sleep 
(Youngstedt and Kline, 2006).  

The second category of behaviors that contribute to poor sleep quality are those that 
disrupt the development of consistent sleep patterns, otherwise known as sleep 
organization. Examples of behaviors that may inhibit effective sleep organization include 
spending too much time in bed, going to bed at different times, getting up at different 
times, and taking long or multiple naps during the day. Alcohol in high doses has also 
been extensively linked to sleep disturbances (Roehrs and Roth, 2001).  
Recommendations to promote good sleep hygiene are well grounded in research 
demonstrating moderate to strong relationships between sleep hygiene and sleep quality 
(LeBourgeois et al., 2005; Brown, Buboltz, and Soper, 2002). These and related findings 
have led the CDC to recommend several simple tips for practicing good sleep hygiene 
(CDC, 2010): 
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“Go to bed at the same time each night, and rise at the same time each 
morning;  

“Sleep in a quiet, dark, and relaxing environment, which is neither too 
hot nor too cold;  

“Make your bed comfortable and use it only for sleeping and not for 
other activities, such as reading, watching TV, or listening to music;  

“Remove all TVs, computers, and other “gadgets” from the bedroom; 

“Avoid physical activity within a few hours of bedtime; and,  

“Avoid large meals before bedtime.” 

Research has also indicated that knowledge of good sleep hygiene is associated with 
sleep patterns and behaviors, which subsequently is related to sleep quality (Brown, 
Buboltz, and Soper, 2002), and that a program to provide sleep hygiene education can 
improve sleep quality (Chen, Kuo, and Chueh, 2010). However, knowledge of sleep 
hygiene may not be sufficient for improving sleep in some environments, where an 
organizational culture restricts opportunities for adequate sleep. For example, an 
education program for medical interns, for whom sleep deprivation has been widely 
acknowledged, was not effective in increasing the amount of sleep (Arora et al., 2007). 
Consequently, sleep education programs may need to be supplemented with efforts to 
promote a culture that supports effective sleep hygiene.  

Drug and Alcohol Use Interventions  

The treatment and prevention of substance abuse has been informed by several 
different perspectives including behavioral therapies, psychosocial factors, and family 
systems approaches.  An evaluation of treatments designed for specific drug classes (e.g. 
opioids) or drugs (e.g., Mandrax) beyond alcohol and nicotine (i.e., smoking) were 
outside the scope of this review.  Consequently, this review focuses on systematic 
reviews and meta-analyses examining treatment and prevention of drug and alcohol use 
disorders more broadly.   

Treatment for Drug and Alcohol Problems  

In a recent review, Carroll and Onken (2005) discuss the effectiveness of several 
behavioral therapies for the treatment of drug abuse, including family interventions, 
contingency management, and cognitive behavioral therapies.  

The inclusion of family members in treatment is a central component of family and 
couples therapy, which has been used to address both drug and alcohol problems. This 
approach builds on the power of social support and includes the use of abstinence 
contracts, skills training, and communication training. In a large meta-analysis of 1,571 
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cases, family therapy was shown to be an effective treatment for drug problems with 
superior results compared to individual counseling (Stanton and Shadish, 1997). The 
prevention of alcohol use in children and adolescents may also be addressed through a 
variety of family interventions. Programs targeting children are based on the premise that 
“[a]dolescents model their behavior after their parents’ patterns, contexts, attitudes and 
expectancies of consumption” (Smit et al., 2008). The common features of family and 
couples therapy, similar to family therapy for drug abuse, include communication skills 
training, problem-solving, parenting skills, and rule-setting. In a meta-analysis examining 
random controlled trials for family interventions, Smit et al. (2008) concluded that family 
interventions are an effective long-term approach to reducing the amount of alcohol 
consumption in adolescents. However, generalizing from family therapy interventions is 
problematic in that interventions often contain multiple components, making it difficult to 
determine which factors are most essential.  

Another type of behavioral intervention, contingency management, builds on the 
foundations of operant conditioning, which rewards target behavior with positive 
reinforcement. For example, in return for a clear drug screen, participants are provided 
with desired goods, services, or vouchers. The interventions have proven to be quite 
effective while rewards are provided (Dutra et al., 2008); however, once the they are 
removed, the positive effects begin to dissipate. Another concern with this approach is 
the high cost of implementing regular drug screenings and providing valued rewards.    

Cognitive behavioral therapy (CBT), a type of psychosocial intervention, builds upon 
operant conditioning principles, in addition to social learning theories. This approach is 
defined by Carroll (1998) and Marlatt and Gordon (1985) by “1) an emphasis on 
functional analysis of drug use, i.e., understanding drug use within the context of its 
antecedents and consequences, and 2) skills training, through which the individual learns 
to recognize the situations or states in which he or she is most vulnerable to drug use, 
avoid those high-risk situations whenever possible and use a range of behavioral and 
cognitive strategies to cope effectively with those situations if they cannot be avoided” 
(as cited in Carroll and Onken, 2005, p. 1454). Empirical support was provided for CBT 
in a recent meta-analysis (Dutra et al., 2008), which also found that combining CBT with 
contingency behavioral therapy may yield even stronger effects. Similar methods have 
been used to treat such high-risk behaviors as gambling (Pallesen et al., 2005).  

Another type of psychosocial treatment, motivational interviewing, was evaluated in a 
more recent Cochrane review (Smedslund, 2011).  Motivational interviewing, a method 
of counseling designed to facilitate a client’s intrinsic motivation to change, was found to 
have its strongest effect soon following the intervention.  The effects on drug abuse and 
dependence were progressively weaker at short-, medium-, and long-term followup.     
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Psychosocial interventions have also been used for the treatment of individuals with 
alcohol problems.  A narrative review of 23 randomized controlled studies found that 
well-defined psychosocial treatments are effective for treating alcohol problems 
(Berglund et al., 2003). For example, the effectiveness of brief interventions, which vary 
in length from 5–60 minutes, were systematically reviewed in study of 27 randomized 
controlled studies designed to reduce alcohol consumption (Berglund et al., 2003).  
Findings suggest that although most brief interventions decreased alcohol consumption 
up to two years, additional studies are needed to determine the effect beyond this time 
frame as well as the effectiveness of using brief interventions during routine health 
checkups.   

Overall, behavioral therapies can be effective in treating drug and alcohol use 
disorders.  According the National Institutes on Drug Abuse (2012), “[b]ehavioral 
therapies can help motivate people to participate in drug treatment, offer strategies for 
coping with drug cravings, teach ways to avoid drugs and prevent relapse, and help 
individuals deal with relapse if it occurs” (p. 9).  This type of therapy can sometimes be 
used in conjunction with medications that are available to treat both alcohol (e.g., 
disulfiram, naltrexone) and drug (e.g., methadone, buprenorphine) addiction. The 
National Institutes on Drug Abuse provides additional information, including the 
effectiveness, of these drug treatments.   

Prevention of Drug and Alcohol Use Disorders 

In a recent review of DoD policies and programs designed to address substance use 
disorders, the Committee on Prevention, Diagnosis, Treatment and Management of 
Substance Use Disorders in the U.S. Armed Forces identified two broad classifications of 
prevention of drug and alcohol problems (Institute of Medicine [IOM], 2013).  The first 
classification of prevention strategies focuses on addressing specific individual needs and 
behaviors.  Among the committee’s recommendations to improve efforts to address these 
needs include focusing on risk factors (e.g., number of deployments) and protective 
factors (e.g., family support).  The committee further emphasizes the importance of using 
evidence-based programs and practices such as those listed in the National Registry of 
Evidence-Based Programs and Practices.  Finally, programs should ensure that they are 
age appropriate, are delivered in appropriate settings (e.g., home, school), and provide 
standardized training to those delivering the program to ensure consistent implementation 
of important program elements.   

The second classification of prevention strategies reviewed by the committee attempts 
to change or shape community norms and policies.  Examples of these environmental 
strategies include restricting the availability of alcohol, controlling prices, and promoting 
the responsible sales of alcohol in bars and stores (e.g., training staff to ensure that 
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customers are at least 21 years old).  Research examining these environmental strategies 
has shown that one of the most effective strategies to reduce alcohol consumption is to 
raise prices.  A large meta-analysis of a 112 studies with over 1,000 estimates found 
significant inverse relationships between alcohol consumption or sales and measures of 
alcohol price and taxes (Wagenaar, Salois, and Komro, 2009). Overall, this study found 
that the effects of controlling the price of alcohol were comparatively larger than other 
prevention policies designed to reduce alcohol consumption.        

Although the IOM report specifically focuses on the military, other research to 
prevent the onset of drinking and drug use has mostly focused on children and 
adolescents. Advocating a risk-focused approach, Hawkins, Catalano, and Miller (1992) 
suggest focusing interventions on risk and protective factors for alcohol and drug abuse. 
Furthermore, they contend that prevention programs should focus on these risk factors 
during the development period when “each begins to stabilize as a predictor of 
subsequent drug abuse” (p. 96). Among the various risk factors are early and persistent 
behavior problems, family history of alcoholism/drug abuse, academic failure, early peer 
rejection, and social influence on drug use. Since this early review, enough evidence has 
accumulated to prompt at least one review of reviews summarizing the evidence of 
specific risk and protective factors (Newbury-Birch et al., 2009). This narrative summary 
of 102 reviews highlights several risk factors for alcohol misuse. These include the 
following (p. 3): 

•  “A genetic predisposition (generational transmission); 
• “Physical and sexual abuse in childhood, which may lead to later drinking 

behaviour; 
• “Early exposure to drinking alcohol, which may increase the risk of problematic 

drinking in adolescence; 
• “Behavioural patterns of alcohol consumption of parents, grandparents, and 

siblings; 
• “Family history of alcohol problems; 
• “Early behaviour problems in children, which may place them at especially high 

risk of alcohol problems, particularly if there is a family history of alcohol 
problems; 

• “Antisocial behaviour and inter-personal problems in pre-adolescent children, 
which may be predictive of substance use disorders; 

• “Children and young people who are sensation-seeking or have impulsive 
personality types may drink in large quantities; 

• “Heavy and binge drinking by young people can be a mechanism for coping with 
stress or anxiety; 

• “There may be gender differences between mothers and fathers in terms of their 
influence on the behaviour of sons and daughters; 
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• “Involvement in drinking games can lead to very high levels of alcohol 
consumption; 

• “Mechanisms to protect children and young people, such as excessive criticism of 
their drinking behaviour, may not be protective but harmful; 

• “Young people should be advised and supported to rely less on alcohol to 
facilitate social integration with their peers and to develop other more 
constructive peer group relationships.” 

Several protective factors were also noted: (pp. 3–4) 

•  “The location of a young person’s first drink may be important to future alcohol 
misuse, children who first use alcohol in a home environment and learn about its 
effects from parents are less likely to misuse alcohol than those who begin 
drinking outside the home and experiment with peers. 

• “Delaying the time of a young person’s first drink may reduce the risk of harmful 
drinking.  

• “Having adults who retain good relationships with a young person, characterised 
by appropriate levels of support and control, is likely to be protective. 

• “Controlled alcohol use is not in itself predictive of negative outcomes. 
• “Religious affiliation, especially attendance at religious services, may have a 

protective effect against alcohol consumption. 
• “Key factors that seem to buffer the adverse effects of alcohol consumption in 

children and young people include informed and supportive parental guidance 
about alcohol and a delay in the age of initiation into drinking.” 

Smoking Interventions 
Interventions for the treatment of tobacco dependence can be classified broadly into 

counseling and psychosocial interventions, medications, and systems changes. The 
“Clinical Practice Guidelines” published by the U.S. Department of Health and Human 
Services Public Health Service (2008) provides a thorough review of interventions in 
each of these three areas and provides specific recommendations for implementation. For 
psychosocial interventions, general recommendations indicate support for several 
clinician-directed interventions including screening for tobacco use, encouraging smokers 
to quit, meeting four or more times with individuals who are in the process of quitting, 
and having interventions provided through different types of clinicians (e.g., nurse, 
physician, health educator). Consistent with these guidelines, a Cochrane review (that is, 
a systematic review of primary research specifically focused on health care) of 17 
randomized controlled trials (RCTs) found that providing simple advice is effective in 
helping people quit.  The review also evaluated nine RCTs and found telephone quit lines 
to be effective (Mahvan et al., 2011). Evidence has also been provided for a variety of 
different treatment formats including telephone, individual, and group counseling, with 
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additional support for using multiple formats. Furthermore, a recent meta-analysis of 
RCTs provides sufficient support for the use of Web- and computer-based interventions 
(Myung et al., 2009). Many of the counseling and psychosocial interventions used to treat 
tobacco dependence are grounded in well-researched principles from social, cognitive, 
and behavioral psychology.  

The Cochrane review mentioned above also evaluated nicotine replacement therapies 
and found that bupropion, nortriptyline, clonidine, and varenicline are all effective at 
helping people to quit smoking (Mahvan et al., 2011).  Although these treatments were 
found to be effective, not enough evidence is currently available to determine their 
relative effectiveness.  This review further suggests that these medication interventions 
should be combined with psychosocial interventions.  That is, combining counseling 
interventions with medication has shown to be even more effective in helping individuals 
to quit smoking. On a system level, there is also some evidence to indicate that clinicians 
should receive training in treating tobacco dependence and on how to motivate 
individuals who might be unwilling to quit.  

Prevention of Smoking 
In addition to these treatment interventions, other efforts have focused more 

specifically on prevention. The Committee on Smoking Cessation in Military and 
Veteran Populations (Bondurant and Wedge, 2009) recently reviewed several broad 
strategies in both civilian and military populations that target prevention. Building on 
recommendations provided by the CDC (2007), the committee recommends 
communication interventions to provide education on the consequences of tobacco use, 
increase knowledge of available tobacco cessation programs, and modify social norms 
regarding tobacco use and cessation. On a policy level, establishing smoking restrictions 
and tobacco-free policies, including bans, has found to be an effective strategy in 
reducing smoking rates. Another effective policy to influence both the initiation and 
cessation of smoking is by raising the price of tobacco products. This is an important 
point as “DoD sells tobacco products at its commissaries and exchanges, typically below 
the prices of the same products sold commercially outside military installations” 
(Bondurant and Wedge, 2009, p. 130.  
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7. Conclusion 

This report has focused on the behavioral domain of the TFF concept. This domain 
focuses on specific components of behavioral health that emphasize an individual’s 
responsibility to engage in behaviors and activities that facilitate the maintenance of 
health or prevent disease or dysfunction (Matarazzo, 1980).  The report focuses on sleep, 
drug and alcohol use, and smoking.16 Failure to appropriately manage these behaviors can 
lead one to be more susceptible to the negative effects of stress.  Although we include 
research conducted with military populations, much of the research and conclusions were 
drawn from research with civilians.  Additional research may be needed to ensure that 
specific findings generalize to military personnel.  Nonetheless, our review of the 
research literature should serve as a broad foundation on which to review existing 
measures and initiatives used by the Air Force to promote behavioral fitness. 

For each behavioral health domain, two types of measures are typically available, 
self-report (e.g., questionnaires) and direct measures (e.g., breathalyzer).  Although direct 
measures overcome some of the limitations of inaccurate self-reports, their use can be 
limited in population studies, since they are more expensive, invasive, and time-
consuming to administer.  Consequently, many Air Force programs will need to rely 
heavily on self-report measures to track behavioral fitness.  Before implementing self-
report measures, the Air Force is encouraged to examine the accuracy of self-reports 
against direct measures with their target populations.  In addition to these broad 
recommendations, more specific findings were associated with each behavioral domain.  

Optimal functioning, from a health and well-being perspective, requires sleep. Sleep 
deprivation has been linked to poorer physical, psychological, and cognitive functioning, 
reducing a person’s ability to adapt to stress. Excessive sleep loss has even been linked to 
such chronic diseases as cardiovascular disease and diabetes. Inadequate sleep has also 
been linked to poor emotional regulation, although the exact mechanism is unknown. 
Individuals with chronic insomnia have higher odds of developing an anxiety disorder. 
Sleep deprivation is associated with slower reaction time and decreased hand-eye 
coordination and accuracy; this effect on cognitive and motor performance is similar to 
that of intoxication from alcohol. Inadequate sleep also impairs problem-solving ability 
and decisionmaking. Several measures currently exist to assess quality and quantity of 

                                                
16 Other behavioral health topics such as physical activity and obesity are addressed in companion reports 
in this series. 
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sleep, including those that measure physiology during sleep (e.g., the MSLT, the PVT, 
actigraphs) and self-report questionnaires about sleep habits. 

Although moderate drinking is believed to have some health benefits, excessive 
drinking is deleterious to health, well-being, readiness, and productivity. Inappropriate 
alcohol use has been linked to accidents and chronic disease (e.g., liver disease, 
cardiovascular disease, stroke).  Alcohol and drug use disorders are of particular concern 
because a person comes to need more and more of the substance to achieve the desired 
physical and psychological state. Drug and alcohol use/abuse can be determined via 
physiological means (e.g., breathalyzers, blood test) or self-report questionnaires about 
drug and alcohol use behaviors.  

Tobacco use is the cause of many preventable health conditions including cancer, 
respiratory disease, pulmonary disease, and oral disease. Smoking itself, as well as 
smoking cessation, has actually been associated with higher stress levels. Stress has also 
been implicated in relapse and continuation of smoking behaviors. Smoking also impairs 
physical strength and endurance and has been related to increased risk of injuries and 
accidents, as well as lost work days. The most common way to measure tobacco use is 
via self-reported questionnaires.  

Clearly established interventions and prevention strategies have been developed for 
health behaviors, including those related to sleep, tobacco, alcohol, and substance abuse. 
Those programs and interventions that show the strongest evidence are multimodal in 
delivery and target multiple levels simultaneously (e.g., individual, family, clinicians, 
policymakers) and promote education as well as specific behavioral change. The adoption 
of any intervention or promotion program should follow up with site-specific evaluations 
to ensure its effectiveness in meeting program objectives for targeted populations and 
sites in the Air Force. Finally, it should be noted that not all factors related to health 
behaviors are sensitive to an intervention. For example, the positive relationship between 
education and health behaviors has been linked to several underlying factors including 
income, health insurance, family background, social networks, and factual knowledge 
(Cutler and Lleras-Muney, 2010). Some of these factors are intractable, suggesting that 
program success may be defined by modest rather than drastic changes in health 
behaviors.  
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