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Abstract: Background: Although yoga is increasingly being provided to active duty soldiers
and veterans, studies with military populations are limited and effects on chronic pain are
largely unknown. We reviewed the existing body of literature and provide recommendations
for future research. Methods: We conducted a literature review of electronic databases
(PubMed, PsychINFO, Web of Science, Science Citation Index Expanded, Social Sciences Citation
Index, Conference Proceedings Citation Index—Science, and Conference Proceedings Citation
Index—Social Science & Humanities). The studies were reviewed for characteristics such as mean age
of participants, sample size, yoga type, and study design. Only peer-reviewed studies were included
in the review. Results: The search yielded only six studies that examined pain as an outcome of yoga
for military populations. With one exception, studies were with veteran populations. Only one study
was conducted with Operation Enduring Freedom (OEF) or Operation Iraqi Freedom (OIF) veterans.
One study was a randomized controlled trial (RCT). Four of the five studies remaining used pre/post
design, while the last study used a post-only design. Conclusions: Studies on the use of yoga to treat
chronic pain in military populations are in their infancy. Methodological weaknesses include small
sample sizes, a lack of studies with key groups (active duty, OEF/IEF veterans), and use of single
group uncontrolled designs (pre/post; post only) for all but one study. Future research is needed to
address these methodological limitations and build on this small body of literature.
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1. Introduction

Rates of chronic pain in the military are alarmingly high, ranging from 25% to 82% among
active duty and veteran populations [1-5]. Data on veterans from the nationally representative
National Health Interview Survey reveal high rates: 65.5% reported being in pain. Particularly
concerning is that 9.1% of veterans reported severe pain [6]. The prevalence of severe pain was striking
for younger veterans who served in Operation Enduring Freedom and Operation Iraqi Freedom
(OEF/OIF) in Afghanistan and Iraq. Active duty service members also experience high rates of chronic
pain; one study reported a prevalence of 44% after combat deployment [5].
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Complicating treatment of chronic pain is its co-occurrence with posttraumatic stress disorder
(PTSD) [4,7-10]. Estimates of co-occurring chronic pain and PSTD range from 10% to 97% [11-14].
This large variation likely reflects the study population. Rates tend to be lower in samples of patients
being treated for chronic pain and higher in studies of people being treated for PTSD. Individuals
with co-occurring chronic pain and PTSD experience more intense pain, greater affective distress,
and higher rates of disability [9]. Yoga has been studied as a treatment strategy for active duty
service members and veterans who have PTSD. In one study of female veterans with a history of
sexual trauma, iRest (yoga nidra) was effective in decreasing trauma symptoms and depression [15].
Another study among veterans with military-related PSTD found that yoga was effective in decreasing
PTSD hyperarousal symptoms and improving sleep quality [16]. In a study of deployed military
personnel, yoga was found to reduce symptoms of combat stress [17].

Opioids are a more traditional approach to treat chronic pain. A meta-analysis of 41 randomized
controlled trials (RCTs) found that opioids were more effective than placebos for both pain and
functional outcomes [18]. However, effectiveness may not be sustained [19,20]. In addition, patients
may experience side effects, the most common being constipation and nausea [21]. Of serious
concern is the significant misuse of opioids, which increases the risk of overdose and addiction [20].
A 2008 Department of Defense (DoD) survey among active duty service members found an alarming
increase in opioid misuse. Rates doubled from 2002 to 2005 and nearly tripled from 2005 to 2008,
with 13.4% reporting misuse in the past month and 17.2% in the past year [22]. One study found that
15% of previously deployed service members who reported experiencing chronic pain also reported
opioid use [5]. In addition, 44% of service members using opioids reported either no or mild pain in the
last month, although opioids should be prescribed only for moderate to severe pain [23,24]. Fatalities
from opioid overdose are rising, and these fatalities can be linked to the misprescribing of opioids [25].
Rates of opioid use are especially high in those with chronic pain and PTSD. One study examined
medical records of 141,029 veterans who had served in Iraq and Afghanistan and who had a pain
diagnosis within a year of entering the Department of Veterans Affairs health care system. Compared
with those without a mental health disorder, veterans with pain and comorbid PTSD were more likely
to receive higher-dose opioids, receive two or more opioids concurrently, and obtain early opioid
refills [26]. Such data underscore the critical need for nonpharmacological interventions, such as yoga,
to reduce chronic pain.

The growth of yoga in military and veteran settings coincides with an increasing acceptance
of complementary and integrative health (CIH) approaches to treat chronic pain among these
populations. After the Office of the Army Surgeon General’s Pain Management Task Force released its
recommendations in 2010 [27], the DoD began to embrace and promote evidence-based CIH methods
for pain management. The DoD was a key member of the National Institutes of Health’s (NIH)
Interagency Pain Research Coordinating Committee and informed the development of NIH's 2016
National Pain Strategy [28]. The report echoed many Pain Management Task Force recommendations,
advocating for a realignment of pain management priorities to incorporate CIH modalities such as
yoga that addresss the biopsychosocial characteristics of chronic pain [28].

The services available to veterans and active duty military personnel seeking non-opioid
alternatives to chronic pain treatment have since expanded. From 2011 to 2015, the number of Veterans
Health Administration (VHA) facilities that either offered or were in the process of developing at
least one CIH modality increased by 8.7%. In addition, the number of facilities specifically offering
yoga for managing chronic pain conditions such as back pain, headaches, and fibromyalgia more
than doubled [29]. Yoga has been integrated into the military’s evolving model of pain management,
and yoga classes can now be found on military installations, at military treatment and VHA facilities,
and in the Army’s Wounded Warrior Program’s Warrior Transition Units [30].

Military personnel are reportedly very open to the use of CIH approaches. In one study of
401 veterans, 82% had used at least one CIH, and 99% were open to their use [31]. However, although
the availability of yoga has increased, utilization of these services remains low. One study found
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that 36% of active duty personnel reported using at least one CIH modality in the past 12 months,
yet only 6.8% reported using yoga or some other form of movement therapy during that same span [32].
Even as yoga classes have become more common at VHA facilities targeting chronic pain management,
only a small number of veterans use these services [29]. This stagnation in the use of yoga suggests
a need to revise not only the content of the military’s pain management model, but also the way in
which that model is promoted to veterans and active duty soldiers.

Given the military’s promotion of yoga to treat chronic pain, research is needed to test its
effectiveness among active duty service members and veterans. To date, a review has not been
completed of the effectiveness of yoga on pain in military populations. Such a review is needed to
inform future research.

2. Methods

We conducted a literature review of the following electronic databases through April 2017:
PubMed, PsychINFO, Web of Science, Science Citation Index Expanded, Social Sciences Citation Index,
Conference Proceedings Citation Index—Science, and Conference Proceedings Citation Index—Social
Science & Humanities. The search included a range of studies, from single group observations to
randomized controlled trials. We used the following search terms: yoga, military, veteran, active duty,
and chronic pain. Inclusion criteria included instruction of yoga, use of quantitative measures that
assessed the effect of yoga on pain, and publication in a peer-reviewed journal. Studies that included
only qualitative data were excluded. In addition, we focused our review on yoga studies that included
movement, and excluded studies that focused only on breathing exercises, including mindful breathing.
We recognize that other types of yoga, such as Sudarshan yoga, consist of controlled breathing
techniques [33]. We also excluded yoga nidra, or iRest [34], from this review. Yoga nidra consists of
simple breathing exercises and noticing, without attempting to change, different parts of the body;
and choosing a sankalpa—a phrase or short sentence of a goal or intention to manifest in one’s life [35].
More than 50 veterans’ hospitals and military installations across the United States are implementing
iRest [36], although there are limited studies of iRest in military populations.

3. Results

Tables 1 and 2 delineate the variables that were extracted from each of the studies:
demographics (participant age, sex, race/ethnicity, marital status, and employment status), sample size,
yoga (content, duration, and frequency of sessions), and methods and results (study design, dependent
variables, and general findings). This search yielded six studies that fit our criteria. Although our
primary focus was on military populations with chronic pain, we broadened our search to include
studies that were conducted in military populations who did not necessarily have chronic pain but
that did measure pain outcomes.



Medicines 2017, 4, 64

Table 1. Sample Characteristics for Studies of Chronic Pain and Yoga in the Military.

40f11

Study Participants Mean Age Sex Race/Ethnicity Marital Status Employment
va Ea;lier;fsl “‘/Al,ﬂ;; 1((1 lagirrllos;sa?fl C:rtoruc White 70%; African American 12%; Married 52%; never married 21%; Employed 39%: unemployed 3%;
Groessl et al., 2008 [37] © g, oW back pain ot at feas 55 years 21% female Hispanic 12%; Asian/Pacific separated or divorced 24%; ploye o emp que i
6 months’ duration and minimal use of I retired 37%; other 3%
. . Islander 12%; other 3% widowed 1%
narcotic medication
VA patients with a diagnosis of chronic . o . . . o . o . 1 o
benign low back pain of at least Men, 56 years; White 48%; African American 15%; Married/partner 49%; widowed 2%; Employed 36%; disabled 21%;

Groessl et al., 2012 [38]

6 months’ duration and minimal use of
narcotic medication

women, 42 years

25% female

Hispanic 13%; Asian/Pacific
Islander 11%; other 2%

divorced/separated 30%; single 19%

retired 26%; unemployed 9%,; other
8%

Groessl et al., 2017 [39]

Veterans with chronic low back pain for
6 months or more

53

26% female

White 53%; African American 19%;
Hispanic 20%; Asian/Pacific
Islander 5%; other 6%

Married 33%; single 24%; separated
or divorced 39%; 3% widowed

Employed 32%; disabled 12%;
unemployed 13%; retired or
volunteer 20%; other 9%

Groll et al., 2016 [39]

Active and retired members of the
Canadian armed forces who
self-identified as having experienced at
least one traumatic operational event

Not reported; most
participants were
30-59 years old

29% female

Not provided

Single 8%; married/partner 66%;
divorced 7%; widowed 4%;
separated 13%

Full-time 69%; part-time 11%; on
leave 2%; retired 16%

Older veterans diagnosed with cancer

White 93%; other race/ethnicities

: . o ) .
King et al., 2014 [40] within the past 3 years Not reported 13% female not reported Not provided Not provided
Veterans: 48% Vietnam, 18% Desert .
Storm, 18% Operation Enduring Not reported;
Schulz-Heik et al., 2017 [41] # plurality were 27% female Not provided Not provided Not provided

Freedom/Iraqi Freedom, 14%
multiple/other era, 2% Korean conflict

Vietnam veterans

Note. VA, Veterans Affairs.
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Table 2. Yoga Intervention, Study Design, and Results of Studies of Chronic Pain and Yoga in the Military.
Study Sample Size Yoga Content Duration and Frequency Study Design Dependent Variables General Findings: Effectiveness
10 weeks; one session per week with Single group design Pain, depression, fatigue, quality of Decreased pain, depression, fatigue;
Groessl etal., 2008 [37] 3 Anusara yoga recommended at-home practice Pre/post life (mental and physical) improved quality of life—mental health
10 weeks; one session per week with Two group dESIgnfmen and Pain, depression, fatigue, quality of Women: greater 1mpr Ovements than
Groessl et al., 2012 [38] 53 Anusara yoga recommended at-home practice women; both received yoga life (mental and physical) men on depression, pain, fatigue, mental
ccommende ome practic Pre/post € lme physic health-related quality of life
12 weeks: 2 times per week: Randomized controlled trial; Reduced back-related disability at
Meditation, directed attention, postures, 4 P L yoga and delayed yoga; Back-related disability, pain intensity, 6-month follow-up; reduced pain
Groessl et al., 2017 [39] 150 X recommended home practice . . . R .
and home practice . g assessments before and 6 weeks, narcotic pain medication intensity at 12 weeks and 6-month
15-20 min on non-session days
12 weeks, and 6 months after follow-up
Decreased depression, anger, pain
Mindful yoga: breath work, meditation, 12 weeks: one session per week with Single eroup desien Depression, health, quality of (trend). Improved quality of life and
Groll et al., 2016 [39] 45 mindful movements, guided resting ! P . gl sroup 8 life—physical and emotional, sleep,  sleep. Participants with PTSD showed
. . recommended home practice Pre/post . . .
practices, and gratitude anxiety, anger, pain greater improvements than those
without PTSD.
8 modified yoga poses in combination 8 weeks; two 75-min sessions per
King et al., 2014 [40] 15 with awareness, breathing, and W?ek with 15 min (.’f recommended Single group design PISD, anxiety, de.P ression, fatigue, No statistically significant findings
X . daily at-home practice at least 5 days Pre/post insomnia, pain
relaxation exercises
per week
Meditation, intention setting, controlled Back pain; headleches; u? set L . .
A stomach; constipation or diarrhea; No significant differences between in
breath practices, postures, . . e £ "
e . Two group design—in-person sleep difficulties; energy level; person and telehealth conditions. More
. ) synchronization of breath and Students not required to attend a P i o ..
Schulz-Heik et al., 2017 [41] 64 . - i . and telehealth yoga irritability; angry outbursts; than 80% of participants reported
movement, relaxation/meditation. specific number of sessions e ] . . . h
Post only data difficulty concentrating; depression; improvement in pain, energy level,

Adapted for study population (use of
chair; slow pacing).

anxiety; exaggerated startle reflex;
repeated, disturbing memories

depression, and anxiety.

Note. PTSD, posttraumatic stress disorder.
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The tables summarize the studies; we delineate the results, strengths, and weaknesses of each
study in this section. Three of the publications are by Groessl and colleagues [37,38,42]. Two of the
papers are from the same study, with a greater number of enrollees over time. The 2008 paper [37],
which used a single-group, pre/post design, reported on the effect of Anusara yoga on pain, depression,
fatigue, and quality of life (mental and physical) among veterans experiencing chronic low back pain.
Significant decreases were seen in pain as well as in depression and fatigue. The study is notable in its
inclusion of measures of depression, fatigue, and quality of life - domains that are related to chronic
pain. Groessl’s second study [38] builds on the first with an expanded sample of subsequent enrollees.
The study examined gender differences in the effects of the Anusara yoga program. As compared
to men, women reported significantly greater decreases in pain, depression, and fatigue, as well as
greater improvements in mental health-related quality of life. A strength of the study is the larger
sample size than Groessl's earlier study. However, this larger sample size is tempered by the study’s
focus on gender differences, with only 13 women participating. The third study was an RCT conducted
with veterans with chronic low back pain [42]. Significant differences were seen between the yoga
and the control groups for reduced pain at 6-month follow-up, as well as for reduced pain intensity
at 12 weeks (immediately after completion of the yoga sessions) and at 6-month follow-up. This is
the only study that used the gold standard, an RCT. The study is also notable in its focus on back
pain. Multiple studies have found that back pain is one of the most common pain conditions [43,44].
To illustrate, data from the population-based National Health Interview Survey reveal that half of
veterans reported back pain [6].

Groll and colleagues [39] carried out a study of yoga with active and retired members of
the Canadian armed forces. Participants with PTSD reported significant pre/post differences,
with decreased depression and anger and increased mental health-related quality of life after
participating in the program. The PTSD group also exhibited a trend toward decreased pain.
By contrast, findings for participants without PTSD were nonsignificant for all outcomes, including
pain. A strength of the study is that it examined findings among study participants who had PTSD as
well as those who did not. As has been stated, chronic pain is highly comorbid with PTSD [4,7-10].
Another strength is assessment of multiple outcomes that are comorbid with chronic pain, although
the primary focus of the paper was on PTSD. A weakness is the small sample number of those who did
not have PTSD (n = 14), which may explain the lack of findings for these participants. This study was
conducted with Canadian participants, whereas the other studies reported here were U.S. samples.

King, Beehler, and Wade [45] studied a yoga intervention for older veterans who were cancer
survivors. The study used a pre/post design. There were no significant pre/post changes for any
outcomes: pain, anxiety, insomnia, fatigue, or PTSD. A strength of the study is its wide array of
outcomes addressing comorbid conditions (anxiety, PTSD) and quality of life (insomnia, fatigue).
Another strength is adaptation of yoga to the age of the participants (mean age 66 years) and their
medical conditions. Specifically, the physical poses were completed in a chair, the pace of the
intervention was slowed, and facilitators spoke loudly. A weakness of the study is its small sample
size (N = 15), which likely precluded finding significant effects.

Schulz-Heik’s study [41] compared yoga across two conditions: in person and via telehealth.
Participants were not randomized to condition. Participants reported on whether yoga led to improved
mental health and physical functioning. Only post-data were collected. There were no significant
differences between the two conditions on any of the outcomes (back pain; headaches; upset stomach;
constipation or diarrhea; sleep difficulties; low energy level; irritability; angry outbursts; difficulty
concentrating; depression; anxiety; exaggerated startle response; and repeated, disturbing memories).
More than 80% of participants reported decreased pain, depression, and anxiety and increased energy
level. One weakness of the study is the wide variability in the number of sessions (range from 1 to more
than 21 sessions). An additional weakness is that data were collected only after the yoga intervention.
The study is innovative in its examination of yoga via telehealth. Given the long distances that some
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veterans must travel to a Veterans Affairs health care facility, this modality has the potential to increase
access to yoga.

4. Discussion

Chronic pain is a serious problem in active duty and veteran populations and presents treatment
challenges. A well-established body of literature underscores that rates of chronic pain among
active duty and veteran populations are exceedingly high [5,6]. Chronic pain also affects quality
of life, emotional functioning, and coping strategies. In addition, chronic pain negatively affects
relationships and physical and social functioning [46,47]. Treating chronic pain is compounded by its
high co-occurrence with PTSD [8]. Individuals with both chronic pain and PTSD have more frequent
health problems, greater pain-related disability, higher ratings of pain, and increased functional
impairment [48]. Further compounding the treatment of chronic pain is the use of opioids. Despite their
widespread use, opioids have limited effectiveness and can lead to abuse or dependence [19].

The military is promoting the use of CIH strategies, including yoga, to address chronic pain.
DoD’s Pain Management Task Force recommended the use of CIH modalities to treat chronic pain [27].
Research on CIH strategies is being conducted, but very little is known about the effectiveness of these
approaches for chronic pain in military populations. The NIH’s National Center for Complementary
and Integrative Health (NCCIH), the DoD, and the Department of Veterans Affairs have developed a
partnership [49] that includes funding from both the NCCIH and the DoD for research on mind-body
interventions, including yoga, to treat chronic pain. This partnership has the potential to move the
field forward in determining the effectiveness of mind-body interventions with active duty soldiers
and veterans in treating chronic pain. Research is particularly needed with younger OEF/IEF veterans
who served in Afghanistan and Iraq, for whom the prevalence of severe pain is particularly high.

Research on the effectiveness of yoga with active duty and veteran populations to treat chronic
pain is in its infancy. Our review identified only six studies, only one of which was an RCT.
The remaining studies were pre/post (four studies) or post-only (one study) designs. Despite this
limited literature base, these studies contain several strengths. In addition to pain, the studies assessed
a wide array of outcomes. These measures consider conditions that co-occur with pain, such as
insomnia [4,50] and PTSD [9]. Studies also included both sexes. One study looked at yoga delivered
via telehealth, a modality that provides greater access than in-person administration.

The current body of literature also has several limitations. Sample sizes were small, and all but
one of the studies were conducted with veterans; the other was conducted with a combination of
veterans and active duty soldiers. Two studies compared two yoga conditions (yoga in person or
by telehealth; men and women). However, the small sample sizes in these studies likely precluded
finding significant differences. In addition, in one study, participants could attend as many or as few
classes as desired. With one exception, studies used uncontrolled designs.

5. Implications for Research and Practice

The studies in this review inform directions for future research. Particularly needed are RCTs
with larger sample sizes to have sufficient statistical power to detect change. It is striking that we
found no studies that included only active duty service members. Active duty service members
likely experience and receive treatment for more recent chronic pain. As such, their response to yoga
may differ from veterans whose chronic pain is not as recent. In addition, only one of the studies
included OEF/IEF veterans. More than 2 million troops were deployed to Iraq and Afghanistan [51];
the estimated number of active duty service members is over 1 million, with an additional 801,000
in reserve components [52]. In addition, as noted, chronic pain is highly comorbid with PTSD [4,12].
It is possible that a more complex, trauma-informed yoga intervention is needed to reduce both
chronic pain and PTSD, given that these conditions mutually maintain each other. Specifically,
chronic pain may aggravate PTSD symptoms in terms of increased perceived pain, and disability.
Similarly, the physiological and affective components of PTSD may amplify chronic pain symptoms [53].
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We further recommend including measures of chronic pain in studies testing yoga with other conditions
(e.g., PTSD) to increase the body of research on the effects of yoga.

A major practice consideration is integration of yoga in military settings. A recent report on
CIH services in the military health system indicated that most military treatment facilities (MTFs)
offered at least one type of CIH service [54]. Nonetheless, as noted previously, only 6.8% of active
duty personnel reported using yoga in the last year [32]. Barriers to CIH service provision included
a lack of available providers, support by the facility, provider awareness and interest, and space.
We recommend that attention be given to the integration of yoga into MTFs, including increasing
awareness among providers and incorporating yoga into chronic pain treatment protocols [55].

6. Conclusions

In conclusion, our literature review yielded only a small number of studies that tested the effects
of yoga on pain in active duty or veteran populations. Sample sizes were small, and with one exception,
studies used nonrandomized pre/post or post-only designs. Studies that have greater methodological
rigor, such as RCTs, and that include a wide array of outcomes related to comorbid conditions are
needed. Despite these limitations, this small body of literature sets the stage for future research with
increased methodological rigor. Taken as a whole, results indicate that yoga shows promise for active
duty and veteran personnel who experience pain. Consideration can be given to working with MTFs
to integrate yoga into routine recommended care for chronic pain patients seeking treatment.
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