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Combat-exposed troops and their familymembers are at risk for stress reactions and related disorders.Multimodal biopsychosocial
training programs incorporating complementary and alternative self-management techniques have the potential to reduce stress-
related symptoms and dysfunction. Such training can preempt or attenuate the posttraumatic stress response andmay be effectively
incorporated into the training cycle for deploying and redeploying troops and their families. A large systematic review was
conducted to survey the literature on multimodal training programs for the self-management of emotional stress. This report is
an overview of the randomized controlled trials (RCTs) identified in this systematic review. Select programs such as mindfulness-
Based Stress Reduction, Cognitive Behavioral Stress Management, Autogenic Training, Relaxation Response Training, and other
meditation and mind-body skills practices are highlighted, and the feasibility of their implementation within military settings is
addressed.

1. Introduction

Combat-exposed troops and their family members are at
risk for stress reactions and related disorders [1]. Strategies
to enhance psychological resilience among service members
are needed. Providing this training prior to deployment
might preempt or attenuate the posttraumatic stress response,
depression, anxiety, and other consequences of overwhelm-
ing stress.

Complementary and alternative medicine (CAM) and
integrative medicine (IM) approaches to self-management of
emotional stress are increasingly utilized within comprehen-
sive care models [2]. Surveys have affirmed the widespread
use of integrative modalities in military populations and set-
tings, including Department of Defense (DoD) beneficiaries
[3], active duty military [4], and patients using Veterans
Health Administration (VHA) hospitals [5–7].

Multimodal treatment programs, as compared to single
modality treatments, have emerged as an important option
in the management of stress disorders [8, 9]. Compared to
treatment with a single modality, multimodal programs have
the potential to simultaneously address a range of stress reac-
tions, both physical andmental, as well as the dynamic nature
of the disease process over time. Applied at the population
level, the increased variety of modalities potentially has a
greater chance of providing viable alternatives for a given
individual.

The military is already a culture in which self-care is rec-
ognized as a vital tool in warfare: adequate nutrition, hydra-
tion, and sleep are part of a warrior’s battle kit.Therefore, self-
management skills that are delivered asmultimodal programs
involving CAM/IM may be an ideal option for the military
community to help build resilience, reset the autonomic
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nervous system, and ease emotional stress. Consequently,
in tandem with the mainstreaming of many CAM practices
in the civilian sector, military personnel may seek CAM
therapies to improve their health and well-being, especially
those CAM therapies that are self-manageable and drugless.

A number of model biopsychosocial training programs
exist in the civilian sector [10–13]. Several have adapted
their programs to the military [10, 12–14], and a smaller
number have provided training to military personnel [14].
However, to date, there has been no comprehensive sys-
tematic review of multimodal biopsychosocial programs for
the self-management of stress. The authors posit that these
interventions could be markedly effective for individuals in
high-stress environments such as the military.

1.1. Purpose of the Review. A comprehensive systematic
review was conducted to (1) survey multimodal biopsy-
chosocial training programs with at least one CAM/IM
component for the self-management of emotional stress
across all populations; (2) assess the quantity and quality of
the research and programs; and (3) characterize the results
by type of program and strength of evidence on stress-
related outcome measures. Due to the massive amount of
the literature included, the full report of this review will be
detailed in a much larger report, not suitable for detailing
in one paper. The purpose of this current report is to (1)
focus on those studies that were scored as high quality and
demonstrated statistically significant results between groups
(i.e., intervention group versus control or comparison group)
on outcomes of emotional stress for controlled trial study
designs; (2) describe the multimodal programs available and
their characteristics; (3) describe the results of outcomes
related to emotional stress; and (4) discuss what the authors
believe to be the resource requirements needed to incor-
porate these programs into a military setting for service
members and their families. The authors have chosen to
report this subset of data since studies assessed as high
quality according to internal validity criteria are the least
likely to have introduced bias, are more likely replicable, and
can be trusted to show a valid effect for the intervention
and population being studied [15, 16]. If these studies are
generalizable to other populations, then it is reasonable to
anticipate that an effective program, if implemented in a
military environment, could show equivalent benefits for this
highly stressed population.

2. Methods

2.1. Concepts and Definitions

2.1.1. Biopsychosocial Model. The biopsychosocial model
(abbreviated “BPS”) is a term introduced in 1977 by theAmer-
ican psychiatrist George Engel which describes a health care
perspective that acknowledges that biological, psychological
(which entails thoughts, emotions, and behaviors), and social
factors all play a significant role in human functioning in the
context of wellness and illness. It is a term that is often used
to describe the concept of the “mind-body connection” [8].

2.1.2. Complementary and Alternative Medicine (CAM)
Modality. CAM is defined at the National Center for
Complementary and Alternative Medicine as: any of a
number of “diverse medical and health care systems,
practices, and products that are not generally considered
part of conventional medicine” (http://nccam.nih.gov/).
For the purposes of this review, the authors included
only CAM modalities that also met our criteria for the
biopsychosocial model and self-management technique
(http://www.ncbi.nlm.nih.gov/mesh/?term=complementary
+therapies) and used definitions of CAM techniques of
breathing, relaxation, yoga, imagery, hypnosis, and med-
itation as described by the National Center for Health
Statistics on the NCCAM website: http://nccam.nih.gov/
health/providers/camterms.htm.

2.1.3. Self-Management Technique. Self-management tech-
niques are techniques in which skills are used independently
by an individual without ongoing reliance on a trainer or
therapist. The authors excluded interventions where patients
solely learn and integrate therapies by themselves (such as
through a book or online material) or ones that are trainer
or therapist dependent (i.e., psychotherapy that requires a
therapist to lead the sessions).

2.1.4. Multimodality Interventions. These interventions are
defined as those ones that have two or more interventions (at
least one of which is CAM modality) that require an initial
training period with a therapist or trainer in which skills are
learned, all of which can be transferred into self-management
techniques. The authors only included programs that have
multimodal interventions. An example is a program that
includes relaxation, exercise, and behavioral techniques to
reduce stress. The thought here was that multimodal pro-
grams would allow for more of a biopsychosocial approach
to treating thewhole person for the complexities of emotional
stress.

2.1.5. Types of Program. Types of programs that the authors
considered were those that include training in at least one
self-management multimodal training with the intention to
reduce psychological or emotional stress. The program did
not necessarily have to be an existing named program per se
but had to include interventions that could be developed into
a program (e.g., a potential program). The authors included
educational training programs as long as they met these
criteria.

2.2. Search Strategy. The following electronic databases
were searched from database inception through February
2009 across keywords identified: PUBMED, EmBase,
BIOSIS, CINAHL, the entire Cochrane library as well
as the database of abstracts of reviews of effectiveness
(DARE), PILOTS, PsycInfo, AMED, ERIC, and DoD
Biomedical Research. Gray literature was also searched
for unpublished trials via the Register of the Controlled
Trials databases (http://www.controlled-trials.com/ and
http://www.clinicaltrials.gov/), NLM catalog, and NCCAM

http://nccam.nih.gov
http://www.ncbi.nlm.nih.gov/mesh/?term=complementary+therapies
http://www.ncbi.nlm.nih.gov/mesh/?term=complementary+therapies
http://nccam.nih.gov/health/providers/camterms.htm
http://nccam.nih.gov/health/providers/camterms.htm
http://www.controlled-trials.com
http://www.clinicaltrials.gov
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Grantee Publications Database, communicating with iden-
tified experts in the field of CAM/IM for additional reports
of studies not included through traditional searching and
pearling references of included articles.

2.3. Study Selection. Studies were included if they involved
(1) research on a program or potential program; (2) a
multimodal intervention incorporating at least one CAM
modality (as defined by NCCAM and detailed by the
National Library of Medicine (NLM) http://nccam.nih
.gov/health/providers/camterms.htm; http://www.ncbi.nlm
.nih.gov/mesh/?term=complementary+therapies); (3) skills
that were learned that could be used as self-management
techniques, after a training period; (4) at least one outcome
measure of psychological or emotional stress; (5) human
subjects from any clinical or nonclinical population; and
(6) were presented in the English language. To encompass
the construct of “psychological or emotional stress,” studies
were included that used outcome measures containing one
of the following keywords: stress, anxiety, post-traumatic
stress disorder, coping, resilience, hardiness, burnout, distress,
or relaxation at the screening phase. Since all healthy and
clinical populations experience stress (although to varying
degrees), the authors elected not to exclude any population
based on predefined criteria about their conditions or
diagnoses. This was consistent with the authors’ intent to
generalize about the value of these programs impacting the
symptoms of stress. Thus, all populations, both healthy and
clinical (e.g., those with specific conditions or diagnoses),
were included as long as the report included a description
of emotional stress as defined above. Types of the literature
excluded from this systematic review, were thought pieces,
descriptive reviews or published expert opinions. The
authors excluded the following interventions: ones in which
individuals learned and integrated therapies by themselves;
those that involved website training, books, or leaflets as
the sole source of the training; pharmacological agents or
placebos; and pet therapy. Cognitive behavioral therapy
(CBT) was not defined as a CAM practice by itself but was
included when it incorporated another CAM technique,
such as deep breathing or relaxation exercises that were the
predominant feature of the program. All programs had to
involve at least one CAM modality as described above; no
additional medical or psychosocial procedures were included
unless the program integrated those procedures with the
CAM modality for the purpose of stress management. See
Box 1 for the search terms used.

Five investigators (Cindy Crawford, Sasha Knowlton,
Raheleh Khorsan, Dawn Wallerstedt, and Shawn Clausen)
individually and independently screened all titles and
abstracts in duplicate for relevance based on the inclusion
criteria mentioned above. Weekly team meetings were held
between all five screeners to resolve any and all disagree-
ments.

2.3.1. Quality Assessment and Data Extraction. The method-
ological quality of included RCT studies was assessed inde-
pendently by four reviewers in duplicate using a modified

version of the Scottish Intercollegiate Guidelines Network
(SIGN 50) checklist, a validated and reliable assessment
approach widely used in the literature [17]. Three of the 10
SIGN criteria for assessment of quality were omitted as they
did not apply to our research question (see Table 1). High
quality was defined as a SIGN 50 score equal to + (only 1-2
criteria scored as poorly addressed) or ++ (0 criteria scored
as poorly addressed); that is, some or all of the internal
validity criteria have been fulfilled.Where they have not been
fulfilled, the conclusions of the study were thought unlikely
to very unlikely to alter results [17]. All reviewers were fully
trained in the methodology employed. All conflicts were
resolved through discussion and consensus or by consulting
the senior author. Samueli Institute developed a rulebook to
ensure objectivity in scoring and reliability between reviewers
to improve the often subjective assessments in quality criteria
scoring in systematic reviews. As detailed above and in
Table 1, the individual criteria were “weighted” to account for
the omission of criteria that did not apply to this body of
literature.

2.4. Results. The initial search from the full systematic review
yielded 11,977 citations from database inception through
February 2009, of which 284 reports were deemed suitable to
be included, with 116 being RCT study designs. See Figure 1
for the flow diagram of studies throughout the review phases.
This current report includes only those that were RCT’s and
were scored as high quality and statistically significant results.
Subsequent planned reports will comment on other study
designs available.

2.5. Types of Programs. The 116 RCT studies from the full
systematic review were categorized into the following types
of programs: those that have been previously character-
ized/named (56 total): Mindfulness-Based Stress Reduction
(MBSR), Cognitive Behavioral Stress Management (CBSM),
Autogenic Training (AT), Relaxation Response Training
(RRT), Stress Inoculation Training (SIT), Anxiety Manage-
ment Training (AMT), and Coping Skills Training (CST);
and those that have not been previously characterized/named
(60 total): yoga and similar meditation-based modalities
(including programs that incorporated yoga-type techniques
as the primary intervention) and relaxation and other similar
mind-body skills (including programs that used any relax-
ation technique, breathing, guided imagery, self-hypnosis,
and/or Cognitive Behavioral Therapy (CBT) as the primary
intervention). Table 2 displays the number of RCT studies,
categorized by name of program, quality rating (SIGN 50
score), and significance level showing between-group differ-
ences on stress-related outcome results. Of note, very few of
the high-quality studies reported negative results. None of
the studies that used CST, AMT, or SIT as an intervention
fit the criteria of high quality; therefore, these will not be
reported on further in this report but will be described
in subsequent publications. Detailed descriptions of each
of the 34 studies that were of high quality and yielded
statistically significant results between groups are displayed in
Table 3 anddescribed below. Because the unnamedprograms’

http://nccam.nih.gov/health/providers/camterms.htm
http://nccam.nih.gov/health/providers/camterms.htm
http://www.ncbi.nlm.nih.gov/mesh/?term=complementary+therapies
http://www.ncbi.nlm.nih.gov/mesh/?term=complementary+therapies
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(program OR programme OR training OR taught OR learn∗ OR skill∗) AND (stress OR “Stress, Physiological” [Mesh]
OR “Stress Disorders, Post-Traumatic” [Mesh] OR “Stress, Psychological” [Mesh] OR “Stress Disorders, Traumatic” [Mesh])
AND (psychosocial OR integrat∗ OR “alternative medicine” OR “complementary medicine” OR “alternative therapy” OR
“complementary therapy” OR “complementary and alternative medicine” OR “complementary and alternative therapy” OR
mind-body OR imagery OR mindfulness OR yoga OR yogic OR biofeedback OR “heart-rate variability” OR “virtual reality”
OR breath∗ OR “cognitive restructuring” OR mantr∗ OR acupressure OR “body scan” OR “autogenic training” OR self-care
OR self-awareness OR self-management OR Reiki OR massage OR “therapeutic touch” OR holistic OR wholistic OR prayer
OR writing OR “movement therapy” OR “dance therapy” OR “narrative medicine” OR self-acupuncture OR qigong OR chi
OR qi OR “spiritual healing” OR meditat∗ OR “mental training” OR self-hypnosis OR relax∗ OR EMDR)

Box 1: Search terms used according to MeSH strategy.

Records identified through database searching and
other resources (n = 11977)

Records after duplicates removed
(n = 11014)

Records screened for inclusion at
level 1 (n = 11014)

Full-text articles screened for
eligibility at level 2 (n = 1591)

Articles included in the review
(n = 283) (one being cloned as it
consisted of two studies in one

so 284 reports)

Records
excluded

(n = 9423)

Records
excluded

(n = 1308)

Reasons for excluding
studies: descriptive

reviews, thought
pieces, expert opinion,

no outcome using
emotional stress, not a
multimodal training
program as defined,

no CAM intervention
as defined, and no self-

management skills
attained

116 RCT’s
40 CCT’s
0 SR/MA’s

96 observational
22 descriptive

10 mixed methods

Figure 1: Flowchart of study selection process.

content and heterogeneity varied across studies, the authors
provide a full description of the program incorporated in each
study in Table 3(b).

2.6. Descriptive Overview of Included High-Quality Programs

2.6.1. Mindfulness-Based Stress Reduction (MBSR). Mind-
fulness-Based Stress Reduction was developed approxi-
mately 30 years ago by Dr. Jon Kabat-Zinn and now has
evolved into a structured group program (http://www
.umassmed.edu/cfm/stress/index.aspx). It uses meditation as
a tool to cultivate conscious awareness in a nonjudgmen-
tal and accepting manner. MBSR has been used to help
individuals with stress, chronic pain, anxiety, sleep, and
headache, among others [18, 19]. The MBSR course schedule
generally consists of eight weekly classes and one day-long
retreat, including guided instruction on mindfulness medi-
tation practices, gentle stretching and mindful yoga, group
dialogue and discussions aimed at enhancing awareness in
everyday life, individually tailored instruction, daily home
assignments, and home practice CDs.

2.6.2. Cognitive Behavioral StressManagement (CBSM). Cog-
nitive Behavioral Stress Management is a multimodal pro-
gram adapted from a variety of meditation and cognitive
behavioral strategies and has been used for more than 20
years by a variety of groups. CBSM has been used to
help individuals with coping, quality of life, psychological
well-being, PTSD, and HIV-related stressors [20]. CBSM is
generally a ten-week group-based program that combines
relaxation, imagery, and deep breathing, along with cognitive
behavior therapy, which is designed to help reduce bodily
tension, intrusive stressful thoughts, and negative moods and
improve interpersonal communication skills [21].

2.6.3. Autogenic Training (AT). Autogenic Training was
developed by the German psychiatrist Johannes Schultz in
1932. The goal of AT is to achieve deep relaxation and
reduce stress by teaching the body to respond to verbal
commands “telling” it to relax and control breathing, blood
pressure, heartbeat, and body temperature [22]. It includes
standardized self-suggestion exercises to make the body feel
warm, heavy, and relaxed [23–26].

http://www.umassmed.edu/cfm/stress/index.aspx
http://www.umassmed.edu/cfm/stress/index.aspx
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Table 1: Modified SIGN 50 checklist for RCT study design [17].

(a) Section 1: internal validity∗

Item Description
1.1 The study addresses appropriate and clearly focused question.
1.2 The assignment of subjects to treatment groups is randomized.
1.5 The treatment and control groups are similar at the start of the trial.
1.7 All relevant outcomes are measured in a standard, valid and reliable way.
1.8 What percentage of subjects in each treatment arm dropped out before the study was completed?
1.9 All subjects are analyzed in the groups to which they were randomly allocated (intention to treat analysis).
1.10 Where the study is carried out at more than one site, results are comparable for all sites.
Each item in Section 1 is to be evaluated using these criteria: well covered; adequately addressed; poorly addressed; and not applicable (NA) only for
question 1.10.
∗Note that 1.3, 1.4, and 1.6 SIGN criteria were omitted from our modified version of the SIGN as they did not apply to our research question/population:
as there were wide differences in the types of programs assessed. Note that all criteria were weighted according to a revised SIGN quality score as reflected
below consistently.

(b) Section 2: overall assessment

How well was the study done to minimize bias? How valid is the study? Score options: ++, +, and − based on the following
(modifications to SIGN criteria in italics).

++ All or most of the criteria have been fulfilled. Where they have not been fulfilled, the conclusions of the study are thought
“very unlikely” to alter. An article receives this score if there are 0 criteria scored as poorly addressed.

+ Some of the criteria have been fulfilled. Those criteria that have not been fulfilled or not adequately described are thought
“unlikely” to alter the conclusions. An article receives this score if 1-2 criteria are scored poorly addressed.

−

Few or no criteria fulfilled. The conclusions of the study are thought “likely or very likely” to alter. An article receives this
score if more than 2 criteria are scored as poorly addressed.

SIGN 50 network: a guideline developer’s handbook http://www.sign.ac.uk/guidelines/fulltext/50/checklist2.html.

Table 2: Randomized controlled trials (𝑛 = 116) by SIGN score and significance level∗.

SIGN quality rating ++ + − ++ + −

Total
Significance level∗ 𝑃 < 0.05 𝑃 > 0.05

Mindfulness-Based Stress Reduction (MBSR) 3 4 3 0 2 1 13
Cognitive Behavioral Stress Management (CBSM) 2 6 5 0 1 0 14
Autogenic Training (AT) 0 3 4 1 1 1 10
Relaxation Response Training (RRT) 0 2 1 0 1 1 5
Yoga + Similar Meditation Techniques 0 3 8 1 2 1 15
Relaxation + Similar Mind-Body Techniques 24 0 4 6 45
(1) Cognitive-Behavioral Therapy-Based Programs 1 3
(2) Stress-Management Training Programs (SMTP) 0 3
(3) Guided Imagery and/or Relaxation, and Breathing Techniques 1 3
Coping Skills Training (CST) 0 0 3 0 0 0 3
Anxiety Management Training (AMT) 0 0 4 0 0 0 4
Stress Inoculation Training (SIT) 0 0 7 0 0 0 7
Totals 7 27 59 2 11 10 116
∗On stress-related outcomes with keywords: stress, anxiety, post-traumatic stress disorder, coping, resilience, hardiness, burnout, distress, or relaxation.

2.6.4. Relaxation Response Training (RRT). Relaxation
Response Training is a stress-management approach first
published in 1974 by the cardiologist Benson et al. [27].
Benson found that meditation was related to general reversal
of the sympathetic activation that produces the “stress
response” (i.e., decreased oxygen consumption, carbon
dioxide production, respiratory rate, and minute ventilation)

[28]. RRT was originally based on transcendental meditation
but differentiated into its own technique using the following
four elements to elicit the relaxation response: (1) a mental
device (e.g., a sound, word, or phrase repeated silently or
audibly to free one’s self from logical, externally oriented
thought); (2) a passive attitude (e.g., not worrying about
how well one is performing the technique); (3) a decreased
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muscle tonus (e.g., comfortable, relaxed posture); and (4)
a quiet environment with minimal environmental stimuli
(e.g., a place of worship) [29].

2.6.5. Yoga + Similar Meditation-Based Skills. This miscel-
laneous category included studies that were not “named
programs” and did not fit into any of the previously charac-
terized categories and so were compiled together as a single,
distinct category. These interventions met the inclusion
criteria as programs that incorporated at least one yoga-based
or meditation-based element as primary intervention. See
Table 3(b) for a more complete description of each of these
programs.

2.6.6. Relaxation + Similar Mind-Body Skills. Another mis-
cellaneous category also included studies of programs that
did not fit into any of the previously named categories.
These incorporated at least one relaxation technique (such as
progressive muscle relaxation) combined with other modal-
ities such as breathing, guided imagery, and/or Cognitive-
Behavioral Therapy (CBT). While all of these studies had
in common that they integrated at least one relaxation
technique, for ease of discussion, the authors have grouped
them into three subcategories: those that were based on
a CBT model, those that were characterized as “Stress-
Management Training Programs,” and those that combined
relaxation with either guided imagery or breathing tech-
niques. Cognitive-behavioral therapy is a well-established
and effective psychotherapy approach for conditions such
as anxiety and depression [62, 63], which assist individ-
uals to recognize distorted thoughts, devise strategies to
reframe them, and change resultant reactions and behaviors
(http://www.nacbt.org/). An example of a CBT program
that incorporates a relaxation component includes sessions
on understanding the nature of stress and stress reac-
tions, breathing and/or relaxation techniques, and cognitive
restructuring techniques (i.e., self-talk skills to use in stressful
situations) [51].

Stress-Management Training Programs (SMTPs) incor-
porate a number of skills and techniques to assist individuals
to attenuate their physiological and psychological reactivity
to stressful situations, including problem-solving, assertive-
ness training, and coping skills with various relaxation tech-
niques, such as breathing and Progressive Muscle Relaxation
(PMR). In this review, a program was tagged as “SMTP” only
if the intervention was described using this term.

Guided imagery (GI) is a relaxation technique that
focuses on and directs the imagination to produce thera-
peutic change (http://www.healthjourneys.com/) and can be
administered by a trained practitioner leading an individual
or group session or delivered as a recording. GI frequently
includes suggestions for breathing and relaxation, followed
by a purposeful directing of the imaginal mind to recreate
a relaxing scene with sensory recruitment to enhance a
multisensory experience. See Table 3(b) for a more complete
description of these programs.

2.7. Results of the High-Quality Studies Included. Of the 13
MBSR studies included, seven high-quality reports (3++ and
4+) were found to produce statistically significant effects on
outcomes of distress in 63 rheumatoid arthritis patients [30];
perceived stress in 47 undergraduate students [33]; anxiety
and perceived stress in 109 cancer patients [34]; anxiety and
distress in 78 premedical students [32]; anxiety in 20 heart
disease patients [31]; distress in 104 premedical students [25];
and distress and perceived stress in 103 volunteers with high
levels of perceived stress [26].

Of the 14 CBSM studies included, eight high-quality
reports (2++ and 6+) were found to demonstrate statistically
significant effects on outcomes of coping in 387 HIV patients
[35]; everyday life stress in 198 heart disease patients [36];
anxiety in 104 HIV patients [37]; anxiety in 37 third semester
economic students [38]; perceived stress in 48 university
students [39]; coping and relaxation in 199 breast cancer
patients [40]; anxiety in 199 breast cancer patients [41]; and
coping in 52 HIV patients [42].

Of the 10 AT studies included, three high-quality reports
(3+) were found to yield statistically significant effects on
outcomes of anxiety in 93 nursing students with anxiety [44];
anxiety in 100 acute myocardial infarction or coronary artery
bypass surgery patients [43]; and distress in 56 patients with
chronic tension headache [45]. This final study included a
combination program consisting of AT and self-hypnosis
[45].

Of the five studies on RRT included, two high-quality
reports (2+) were found to have statistically significant out-
comes of psychological distress in 128 healthy undergraduate
and graduate students (a program involving RRT and CBT
training) [46] and distress in 80 patients with psychosomatic
complaints [47].

Included in the yoga or meditation-based category were
three high-quality reports (3+) that were statistically signifi-
cant onmeasured outcomes of the study’s reports.These three
studies consisted of yoga, meditation and relaxation, breath-
ing or imagery, or a combination of all, which measured
perceived stress in 259 participants who had experienced a
hurtful interpersonal experience from which they still felt
negative emotional consequence [48] and two studies on
womenwith breast cancer thatwere statistically significant on
outcomes of trait anxiety stress plus state anxiety according to
STAI (𝑛 = 34) [49] and an integrated yoga program (𝑛 = 98)
[50].

In this relaxation-based category, 35 of 45 studies reported
statistically significant differences in stress-related outcomes;
11 (24%) were classified as high quality (++ or +). Four
studies examined CBT-based programs that incorporated
relaxation techniques. In a study of 108 patients with severe
mental illness and PTSD, an eight-session CBT programwith
breathing techniques resulted in significant improvements
in trauma-related cognitions, anxiety, and PTSD symptoms
[51]. In another study of 31 chronic schizophrenic inpatients,
a 12-hour CBT program with breathing exercises resulted
in significant reductions in work-related stress [53]. In a
third study, a 60-hour CBT program with qi gong (a medi-
tative breathing technique) and relaxation exercises resulted

http://www.nacbt.org
http://www.healthjourneys.com
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in significantly less burnout in 75 individuals with stress-
related conditions [52]. In the fourth study, 85 pediatric
headache patients who completed a 12-hour CBT program
incorporating progressive muscle relaxation had significant
improvements in coping with stress [54]. Three studies
characterized their intervention as an SMTP plus relaxation
techniques. In one study of 81 US Army employees stationed
at the Pentagon, an SMTP that combined multiple relaxation
techniques resulted in significant reductions in distress but
not anxiety [55]. A second study which implemented a 16-
hour SMTP with PMR in 36 parents of children with severe
physical disabilities resulted in significant reductions in both
state and trait anxiety [56]. A third study using a 20-hour
SMTP program with PMR resulted in decreases in distress
and trait anxiety in 155 police, hospital, and school employees
[57].

Four-high quality studies implemented GI or breathing
exercises with other relaxation techniques, and in each case
the results were mixed: some stress-related outcome mea-
sures showed statistically significant differences, while others
did not. In a study of 134 ischemic heart disease patients, a
24-hour program combining GI with Coping Skills Training
and PMR resulted in significant reductions in distress but
not in anxiety [58]. A second study implemented a nine-
hour program of GI with Coping Skills Training and PMR
in 50 breast cancer patients and found a decrease in anxiety
as measured by the Profile of Mood States (POMS) but not
by the Hamilton Anxiety and Depression Scale (HADS) [60].
The third study used three hours of GI with breathing and
relaxation exercises in 161 breast cancer patients undergoing
radiotherapy; while tension scores on the POMS lessened
significantly, the Leeds anxiety differences were nonsignifi-
cant [59]. The fourth study that used relaxation, breathing,
and desensitization techniques in highly anxious psychology
students produced statistically significant reductions in test-
taking anxiety [61].

2.8. Resource Requirements of Named Multimodal Programs.
In this section, the authors provide a subjective assessment
of the resource requirements for these programs, based on
the descriptive data collected: information describing the
amount of time required for individual and practitioner
or trainer involvement, facility and equipment needed, and
estimated cost ranges. Because the unnamed programs were
heterogeneous with regard to time for training and content
involved in each session, the authors elected not to report
on resource requirements for these. In determining what
resources would potentially be required during the training
phase for the named programs (see Figure 2(a)), the authors
considered this as the period of time when a program was
initially instituted and would require a trainer or instructor
to teach self-management skills to participants. Since data
was collected on the “dose” of the program training (i.e., the
actual number of hours per week× number of weeks inwhich
the program was delivered), the authors then categorized the
amount of training time needed as minimal (less than 10
hours on average) or extensive (greater than 10 hours). Based
on this information, the authors then estimated the amount

of practitioner or trainer involvement required to teach these
skills. Programs like MBSR and CBSM require substan-
tially more specialized training of and sustained practitioner
involvement, compared to interventions like AT and RRT
which can be more quickly learned by participants. Using the
descriptions of the intervention extracted from the data, the
authors then codified facility requirements (i.e., an estimate
of how much space is needed to learn the techniques),
whether any equipment is necessary to learn the skills, and
costs associated with the training (based on internet searches
of the described programs). The authors present a similar
assessment for the self-practice requirements (i.e., once the
individual is fully trained and able to practice on his/her
own) in Figure 2(b). Compared to conventional therapies, the
resource requirements for both training and self-practice are
all overall likely minimal. Once fully trained, service mem-
bers should be able to practice these skills easily in any setting,
with minimal time required, no equipment necessary, and
at virtually no additional cost. While the main focus of this
review was to report on the effectiveness of these multimodal
programs in impacting emotional stress, the authors have
additionally provided information about estimated resource
requirements for military leadership and program managers
in order to guide their decision making about the feasibility
of integrating such programs into military settings. Whether
these programs could be implemented “as is” or if they
would need to be modified or adapted is not an assessment
the authors have made, as only those in decision-making
positions are able to definitively decide such feasibility issues.

3. Discussion

The programs described in this report have potential ben-
efits for service members and their families. Since they
primarily involve self-management skills, they can become
self-empowering to the individual and can be used in
any environment, with minimal time needed. This may be
especially helpful to the population of individuals that are
likely to refuse, delay, or feel stigmatized by conventional
therapies. They are cost-effective strategies to prevent or
manage stressors. Since they are multimodal, they may offer
greater appeal than single-modality programs.There are very
few to no adverse effects from these self-management skills
when properly learned and practiced.

Although there are reviews in the literature to describe
relevant programs that address specific issues (PTSD,
resilience) in service member populations [64, 65], this com-
prehensive systematic review globally reviewed the literature
on biopsychosocial multimodal programs, extracted the ones
with high methodological quality and statistically significant
reductions in stress (and similar keywords), and presented
these results with estimated resource requirements. Because
of this comprehensive approach, promising programs that
have a strong evidence base,most ofwhichwere not evaluated
in military populations, were able to be identified. This
information is important for learning approaches that could
be applied in these populations, especially since there is so
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Figure 2: (a) Training requirements and (b) self-practice requirements.

little research on these topics in military populations. This
data could potentially aid military leaders who are looking
for evidence-based programs to reduce psychological stress
and help guide their decision making about implementing
these programs as described, or tailoring the needs of service
members.

A fundamental problem associated with initial efforts to
launch effective mind-body programs in practice is the lim-
ited evidence base to guide program choice. While evidence-
based approaches may be desirable, such evidence is scarce.
Even if evidence is available, the basic steps of program plan-
ning may lead conscientious planners to programs that have
not been evaluated for their effectiveness. With this paper,
the authors hope to stimulate thinking about translating
this best evidence synthesis into practice, in order to make
headway into the prevention and treatment of stress-related
illness. The message to service members and their family
members who are struggling with stress-related conditions is
that they can change the way their body and mind react to
stress by changing their thoughts, emotions, and behaviors.
To the leadership, that is, understandably wary of making
decisions without the proper evidentiary support, the authors
offer the results of this comprehensive systematic review,
demonstrating some promising directions, preliminary evi-
dence of effectiveness for stress-related outcomes across all
populations, and basic characterizations and descriptions of
some of the self-care, skills training programs.The goals were
to demystify them and to illustrate that many of them involve
minimal cost and training time.

TheUSmilitary success at shifting the combat focus from
response to IED attacks in theater to better IED detection
and armor to prevent injuries, termed “left of boom” [66]
can serve as a powerful model for the mitigation of combat
stress-related issues. A similar commitment to changing the
paradigm from treatment of combat-related PTSD after it has
been diagnosed to empowerment of troops and their families
to take control over their physiologic and psychological

responses to stress through skills training would represent a
true shift to “left of PTSD” [67, 68].

3.1. Limitations of the Review. The authors of this compre-
hensive systematic review were only interested in assessing
and reporting on the stress-related outcomes reported in the
articles; whether they were primary or secondary outcomes
was irrelevant to the review. Because of this, the authors
did not paint the whole picture of each study captured
and may have missed important elements of the original
authors’ intent. It was chosen to capture only those studies
that reported on stress using the following terms: stress,
anxiety, posttraumatic stress disorder, coping, resilience, har-
diness, burnout, distress, or relaxation. The authors derived
these terms by assessing the literature and consulting with
subject matter experts. The authors acknowledge that this
is most likely not a comprehensive and exhaustive list of
all emotional stress-related terms, and the search may have
missed pertinent studies that would have fit the inclusion
criteria using other similarly related terms for stress.

Another limitation is that this review only included
multimodal programs. The authors felt that these programs
would include the dimensions of the BPS model and would
have broader appeal by not focusing all efforts on one
technique (e.g., yoga). As a result, any studies involving a
single modality (i.e., only yoga, meditation, relaxation, or
imagery) were excluded at the screening phase. The authors
and colleagues are currently assessing the literature of single-
modal mind-body approaches in a more focused population
relating to the military.

The authors only included those studies that have been
published in the English language. While some systematic
reviews consider the inclusion of only English-language stud-
ies as a limitation; doing so does not seriously compromise
the outcome or implication for the majority of interventions
and claims [69]. There has been some debate over this in the
literature.The amount of effort and expense to include studies
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that have not been translated into the English language is
a challenge to methodologists since the translator needs
to be proficient in scientific language, able to understand
the systematic review methodology, and be involved from
the protocol development phase to clearly understand how
to accurately code each review. The majority of systematic
reviews, because of this challenge, only include the literature
that is available in the English language.

The authors excluded all biofeedback studies during the
review phase because it was decided that these were not truly
self-management techniques; one would have to rely on the
device during practice.Other programs, such as those learned
through the internet or books, were excluded on this basis as
well.

In this report, the authors have only described those
studies that were of high quality and which reported statis-
tically significant results between groups in controlled trial
designs because of the interest in sharing only those that the
authors felt confident in the estimate of the effect compared
to a control group. Thus, excluded from this report were
those programs that showed only within-group differences.
Finally, quality assessment was based solely on internal
validity criteria (the likelihood that the observed effects are
due to bias) and did not take into account external validity
(the likelihood that observed effects would occur outside the
setting, i.e., generalizability), which is not usually assessed
when evaluating quality in systematic review.Had the authors
assessed external validity, the number of low-quality studies
may have been decreased, allowingmore studies to be shared.
Future studies in the field should evaluate not only bias but
also generalizability when assessing quality criteria.

4. Conclusion

The objective of this paper was to provide a descriptive
overview and quantitative synthesis of information on multi-
modal programs that might be used for the self-management
of emotional stress in our military communities and to
consider this body of research as a guide to next steps in the
research on implementation in military populations. MBSR,
CBSM, AT, RRT, yoga plus similar meditation-based skills,
and relaxation practices are the types of approaches emerging
in the literature as the most promising for their benefits
and ease of implementation in different settings. Imple-
menting these identified training programs into military
settings appears highly feasible, considering that resource
requirements are minimal.
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