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ABSTRACT 

 

 

Purpose: The long-term aim of this study was to test the feasibility of a non-invasive, 

easy to learn, alternative method found online that can successfully assist Active Duty (AD) 

women with CPP regulate daily perceptions of their body, improve pain management skills 

whether related to pain, painful coitus, irritable bowel, or voiding pain, which could be 

detrimental in maintaining their physical and mental health and improve coping to help their 

“readiness” for missions. But, ultimately improve functionality and quality of life (QOL).  

Methods: This study, registered with clinical trials.gov and approved by the 

University of Missouri-Kansas City Institutional Review Board and the TriService Nursing 

Research Program Review Board while following the Consolidated Standards of Reporting 

Trials (CONSORT) guidelines. A review of the literature, methods, settings, and procedures 

are included. Military women at Mountain Home, ID and San Antonio, TX with CPP were 

invited into one of two groups: an on-line only mindfulness-based stress reduction (MBSR) 

(N=21) or a self-paced healthy lifestyle (HL) (N=19) for eight-weeks. This randomized 

controlled trial (RCT) compared effects on pain with the Brief Pain Inventory (BPI) and 

biomarkers specific for CPP, depression with the Patient Health Questionnaire (PHQ-9), and 

inflammation with serum biomarkers before and after the interventions. Demographic data 

and mindfulness were also measured.  
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Findings: Twenty-eight of the 40 participants completed 8-weeks in either the MBSR 

or the HL group. Several participants enjoyed the MBSR and planned to continue using what 

they learned and even shared some of the tools with others in a resiliency training day after 

the study. Findings demonstrated elevated pro- and anti-inflammatory biomarkers only in the 

control group. Additionally, the only statistically significant question was related to 

awareness of treatment as effective for pain at the end between groups. Even with the 

evidence, this study did show demonstrate feasibility for this pilot study using online training 

for mindfulness and nutrition and exercise in the Air Force along with showing promising 

findings at only 6 weeks from initiation of the interventions. There were no adverse 

outcomes from either treatment trialed. MBSR training should be considered as an adjunct 

treatment with guidance on nutrition by experienced practitioners monitoring the patient’s 

pain. 
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CHAPTER 1 

INTRODUCTION 

 

 

Chronic pelvic pain (CPP) has been defined as noncyclic pain in the lower abdomen, 

back, or buttocks severe enough to require medical attention present for six months or longer 

without successful treatment and expected to be lifelong (American College of Obstetrics and 

Gynecologists, 2004; Abercrombie & Learman, 2012). It is a common, but elusive disease 

that can be difficult to diagnose due to the various definitions used though it causes disabling, 

distress on women’s quality of life (QOL) (Yosef, Ahmed, Al-Hussaini, Abdellah, Cua, et 

al., 2016). Estimates of prevalence of CPP vary depending on definition used, although in 

America, a recent population-based study suggests the prevalence in women around 20% 

(Ayorinde, Bhattacharya, Druce, Jones, 2017). Additionally, CPP is the second most 

common reason women seek gynecologic services (Cheong, Smotra, & Williams, 2014). 

Because CPP is difficult to diagnose and treat, patients become frustrated with their care and 

continued symptoms and give up seeking care from the medical system (Ayorinde et al., 

2017; Latthe, Mignini, Gray, Hills, & Khan, 2006). Even after laparoscopies, the “Gold 

standard”, 30-55% of women have no obvious pathology for their pain and continue to suffer 

with CPP (Al-Abbadey, Liossi, Curran, & Schoth, 2016; Stein, 2013). Many medical 

researchers have focused on treatments beneficial for a single genesis, whether it is 

endocrine, neuropsychologic, inflammatory, gastrointestinal, genitourologic, 

musculoskeletal, or anorectal/vascular. Unfortunately, any singular treatment remains 

incompletely effective for all types of CPP (Latthe et al., 2006; Baranowski, Lee, Price, & 

Hughes, 2014) and fails to represent an interprofessional ability to think outside of the 

enigmatic pandora’s box of the pelvis.  
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Military Women 

Women in the military have been increasing steadily over the last 30 years. As of July 

2017, there were 15% women actively serving in the military 

(https://www.statisticbrain.com/women-in-the-military-statistics/). Not only are women 

serving in the military, but since 2016 women also deploy into combat zones as combatants 

after the United States military officially lifted a ban on female soldiers serving in combat 

roles (Harris, 2013) Women have higher expectations than they had a decade ago. Deployed 

females are rarely studied, but one study reported CPP at a rate of 14% in a deployed setting 

(Wright et al., 2006). Women Veterans disproportionately suffer from CPP at an estimated 

prevalence of 30% and are more likely than their male counterparts to receive opioids for this 

pain (Cichowski et al., 2018; Cichowski et al., 2017) which is consistent with the Institute of 

Medicine statement (2011) that Veterans are at increased susceptibility to pain. Additionally, 

more active duty (AD) women receive hysterectomies at an earlier age (35 vs 43 yrs, 

P<.0001) than civilians for CPP (Ryan, Mengeling, Summers, Booth, Torner, et al., 2016). In 

general, women with CPP report a 45% rate of reduced productivity (Mathias, et al., 2012). 

Although this data was not specifically focusing on military women, this deficit would be 

detrimental in a combat zone. Lieutenant General Thomas W. Travis, the Surgeon General of 

the Air Force in 2014, addressed the Subcommittee on the Defense of the Health Programs in 

the military stating our “True North” was to maintain a ready force and our quadruple aim 

was “Readiness, better health, better care, and best value”. Following this address, the most 

recent Surgeon General, Lieutenant General Dorothy Hogg, has not changed this 

recommendation. The American Congress of Obstetricians and Gynecologists deemed 

awareness of female veterans’ unique health care needs to be essential to the practice of 

https://www.statisticbrain.com/women-in-the-military-statistics/


 

3 
 

obstetrics and gynecology nationwide (Committee on Health Care for Underserved Women, 

2012). The mission of this nursing research is to find a feasible, valuable, and successful 

strategy for AD women to assist them in coping with CPP.  

Quality of Life 

CPP can affect a woman’s quality of life (QOL), including physical functioning 

(Abercrombie & Learman, 2012; Ahangari, 2014), psychological well-being (Ahangari, 

2014), and interpersonal relationships (Abercrombie & Learman, 2012; Baranowski, et al., 

2014; Armour et al., 2017). Generally, CPP can be financially, mentally, and physically 

draining to families seeking successful treatments (Ahangari, 2014; Fenton, Grey, Tossone, 

McCarroll, Von Gruenigen, 2015). The American College of Obstetricians identified the 

significance of CPP with the definition in Practice Bulletin No. 51 (2004). Yet, the problem 

persists, and women still suffer with pain after treatments fail with the expectation it will be a 

life-long suffering (Abercrombie & Learman, 2012). A woman with CPP experiences effects 

that can challenge her ability to function during daily activities as a mother or while 

attempting to have a healthy sex life with her partner (Leeners, Hengartner, Ajdacic-Gross, 

Rossler, Angst, 2015). Knowing this, it is surprising that more research is available to review 

for male pelvic pain/prostatitis than for women and almost none on military women.  

Key Terms 

Chronic Pelvic Pain 

The definition that will be used for this research for CPP was defined by the 

American College of Obstetricians and Gynecologists as a non-cyclic pain of six-months 

duration that involves the pelvis, anterior abdominal wall, or buttocks that is serious enough 

to cause disability or lead to medical care ("American College of Obstetrics and Gynecology 
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Practice Bulletin No. 51. Chronic pelvic pain," 2004). Other definitions do exist and 

complicate diagnosing and treatment recommendations as mentioned. The Society of 

Gynecologists and Obstetricians of Canada declare that chronic pelvic pain usually 

encompasses the following: duration of six months or longer; incomplete relief with most 

treatments; significantly impaired function at home or work; signs of depression; such as 

early awakening, weight loss, or anorexia; altered family role (Jarrell, Vilos, Allaire, Burgess, 

Fortin, et al., 2005). Also, the Royal College of Obstetricians and Gynecologists Green-top 

Guidelines no. 41 defines CPP as intermittent or continuous pain in the lower abdomen or 

pelvis for at least six months in duration, not occurring exclusively during menstruation or 

intercourse and not associated with pregnancy. It may significantly impact the women’s 

ability to function (American College of Obstetrics and Gynecology, 2012).  

Inflammation and Pain 

MicroRNAs (miRNAs) comprise one of the more abundant classes of gene regulatory 

molecules in multicellular organisms where they alter and modulate expression or output of 

many protein-coding genes. This and their stability and specificity make them attractive 

candidate biomarkers (Agrawal, Tapmeier, Rahmioglu, Kirtley, Zondervan, et al., 2018). 

MiRNAs are a small, noncoding ribonucleic acids (RNAs) that play critical roles in 

regulation of host genome expression at the post-transcriptional level (Dai & Ahmed, 2011). 

MiRNAs are responsible for several developmental, physiological, and pathophysiological 

processes (Bartel, 2004). MiRNAs control gene expression by inhibiting protein translation 

or degrading downstream target mRNAs and are biological determinants of pain, mood, and 

inflammation (Ciszek, Khan, Dang, Slade, Smith, et al., 2015). MiRNAs are also involved in 

inflammatory and neurodegenerative diseases and are likely to be involved in pain perception 
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and chronification (Niederberger, Kynast, Lotsch, & Geisslinger, 2011). Specific to CPP, 

separate pathways for localized pain versus widespread pain as predicted by miRNA profiles 

have been identified in various samples from urine, serum, plasma, and other body fluids of 

numerous pathologies making them appropriate candidates for biomarkers (Agrawal et al., 

2018; Ciszek et al., 2015). Future research on the role of miRNAs in processing and 

development of pain might characterize miRNAs as potential targets for relief of pain 

(Niederberger et al., 2011). 

 Depending on the type of pain, inflammatory mediators have been discussed in the 

literature to be associated with CPP including: Tumor Necrosis Factor (TNFα, implicated in 

the inflammation process such as neutrophils, lymphocytes, and natural killer cells), 

prostaglandins, Nerve Growth Factor, Mast cells, Interleukins (IL-1 found in peritoneal fluid 

of endometriosis, IL-8, IL-6) (Yosef et al., 2016; Vodolazkaia et al., 2012). Cytokine levels 

measured in subjects in Ciszek et al., (2015) found interleukin (IL-8 and IL-1ra) statistically 

significant between local versus more systemic pain. Others have found increases in IL-8, 

TNF-α, and IL1 RA in women with endometriosis type CPP (Sikora et al., 2016; Sipak-

Szmigiel et al., 2017). Dina et al., (2011) found intramuscularly administering IL-6 and 

TNFα induced skeletal muscle hyperalgesia mediated by their cognate receptors on 

nociceptors (Dina, Levine, & Green, 2011). Researchers studying endometriosis concluded 

that a panel of biomarkers can improve sensitivity and specificity of diagnostic tests 

compared with the diagnostic performance of any single biomarker (Vodolazkaia et al., 

2012). 

Most of the publications that were selected had a varied focus on similar areas that 

dance around the determinants of inflammation and stress and the phenomenon of interest of 
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CPP. There was evidence that demonstrates that stressors on the body induce or compound 

pain (Ahn et al., 2012; Fife, 1995; Uceyler, 2012). There were specific pro-inflammatory 

markers that seemed to present themselves repetitively, including TNF-α, IL-1α, IL-1β, and 

IL-6. Hyperalgesia was confirmed in two of the articles when cytokines were affected. Only 

Sterling and colleagues (2013) accounted for comparing acute versus chronic pain.  

Mindfulness 

Mindfulness has been conceptualized as a multi-faceted construct characterized by a 

shift in attention resulting in observation of each moment experience without interpretation, 

elaboration, or analysis of that experience as an intentional and non-judgmental awareness 

where formal meditation is the central technique in mindfulness-based stress reduction 

(MBSR) (Kabat-Zinn, 1990). Mindfulness as a multifaceted construct, consists of the facets 

of observe, describe, act with awareness, nonjudge and non-react where the last two are 

strongly related to acceptance (Baer, Smith, & Allen, 2004). Mindfulness is hypothesized to 

regulate attention intentionally inducing metacognitive function in the sense that it involves a 

meta-level of awareness which monitors cognition while reflecting back upon processes of 

cognition itself and can be fostered by training (Garland, Gaylord, & Park, 2009). Meditation 

has been at the core of Buddhist tradition for thousands of years and more recently has 

become more popular and useful in Western psychological research which has produced 

clinically significant changes in depression and anxiety (Baer, 2011). Meditation is only a 

foundation of mindfulness. The focus of Western psychology has been integrating 

mindfulness meditation into both prevention and intervention treatments designed to reduce 

stress levels, ease symptoms of psychological distress, and improve the individual’s sense of 

psychological well-being (Kabat-Zinn, 1990). 
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Theoretical Background 

Various theories have been used to try to explain the genesis and evolution of CPP, 

but no single theory can explain all aspects of CPP. Lazarus and Folkman (1984) 

incorporated the concepts of stress and coping in a framework that described the appraisal an 

individual makes of identified stressors, like CPP, and the associated social and cultural 

resources available to assign meaning to the stressor as positive or negative. Military service 

can expose women to numerous stressors which are unique to them (Reiber & LaCroix, 

2016). Recovery from stress can be complex. Appraisals and reappraisals occur as 

interactions between the brain, as the central organ of the stress response, and an appraisal of 

the recovery, behavior, and environment (Johnson et al., 2014).  

During World War II, Lazarus and Folkman found stress increased the military 

member’s vulnerability to injury or death which also led to a weakened combat group’s 

potential for effective action (Lazarus & Folkman, 1984). Mindfulness-based stress reduction 

(MBSR) can lead to positive reappraisal, which has been found to reduce distress in cancer, 

traumatic brain injury, myocardial infarction, among other medical conditions (Garland et al, 

2009). This positive reappraisal can also decrease the biological stress pathway (Garland et 

al, 2009) and by avoiding maladaptive responses to pain through MBSR, the CNS potentially 

decreases both somatosensory burden and nociceptive excitability, breaking the self-

sustaining cycle of pain and neurogenic inflammation (Gunter, 2011).   

Theory Evolution 

A combination of Lazarus and Folkman’s theory interlaced with the paradigm that is 

Psychoneuroimmunology will be explained now. The psychoneuroimmunology (PNI) 

paradigm provides a comprehensive approach with bidirectional interaction of multiple 



 

8 
 

systems. McCain et al (2005) discussed integrating Lazarus and Folkman’s cognitive 

transactional model into a pathway to assist in understanding the health dynamics of the 

stress process among person factors, social-environmental factors, and illness-related stress 

factors which influence both cognitive appraisal and coping. The immune system is 

influenced by sociobehavioral and physiological interactions. In the PNI framework, 

behavior is a moderator on the immune system through the neuroendocrine system and the 

neuroendocrine influences are mediators (McCain et al., 2005). The PNI model incorporates 

these processes which are fundamental to biological adaptation and physical health 

(Zachariae, 2009). The PNI paradigm and Lazarus and Folkman’s stress and coping theory 

explain the complex interworking of the mind and body that can lead to somatic changes in 

CPP and the need to frame a more integrative approach in research for solutions to the CPP 

enigma (Yosef et al., 2016).  

This author follows the proposal by McCain et al., (2005) to fold Lazarus and Folkman’s 

theory of coping under the PNI paradigm while using mindfulness to alter the cognitive 

appraisal of the stressor. According to Lazarus and Folkman (1984), people appraise their 

stressor (pain) as something positive or negative depending on their ability to adapt to the 

stressor. If CPP is appraised by the individual as challenging, harmful, or threatening, it 

could activate the stress response including a subjective experience of distress. These 

biopsychosocial sequelae of the stress reaction result from the evaluation of resources as 

insufficient for the challenge presented. This is a dynamic process and feedback and 

appraisal can be reinterpreted (Lazarus & Folkman, 1984). Individuals that feel they have the 

resources to adapt to the stressor will be more apt to cope better with it (Lazarus & Folkman, 
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1984). Understanding this theory, mindfulness is hypothesized to regulate attention 

intentionally which induces metacognitive function (Garland, Gaylord, & Park, 2009).  

Problem Statement and Purpose 

Chronic pelvic pain (CPP) is arguably one of the most understudied conditions impacting 

women. More literature was found for male patients suffering with CPP/chronic prostatitis 

than in their female counterparts (Crisp et al., 2016). It has had such an impact on women’s 

lives that a subclassification of CPP, Genito-Pelvic Pain/Penetration Disorder (GPPPD) made 

the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 

(American Psychiatriac Association, 2013). The diagnostic criteria for this disorder are 

“persistent or recurrent difficulties with one or more of the following: vaginal penetration 

during intercourse; marked vulvovaginal or pelvic pain during vaginal intercourse or 

penetration attempts; marked fear or anxiety about vulvovaginal or pelvic pain in anticipation 

of, during, or as a result of vaginal penetration; marked tensing or tightening of the pelvic 

floor muscles during attempted vaginal penetration” (p.437).  

There are only a few studies that focus on CPP in the military population (Crisp et al, 

2016; Wright et al., 2006; Ahn et al., 2012). Therefore, this study is designed to gain insight 

for identified gaps in knowledge found in military women suffering with CPP and to search 

for a more effective holistic treatment for these women considering an interprofessional team 

of providers in assessment and management of CPP. Therefore, the purpose of this study is to 

acknowledge identified gaps found for military women suffering with CPP and advance the 

research using an online version of MBSR, an identified treatment that focuses on the body, 

mind, and spirit (Abercrombie & Leerman, 2012) for these women. 
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Working Hypothesis, Specific Aims, Research Questions 

Because of the links with pain syndromes and mental health, Levander & Overland 

(2015) recommended screening for psychiatric disorders in any female veteran with 

unexplained pain. Mindfulness-based stress reduction, an alternative treatment with an 

emphasis on cultivating a focused, contemplative self-awareness, can help patients grasp the 

goal of self-regulation for health improvement in positive reappraisal coping (Kabat-Zinn, 

1990). Mindfulness has been increasingly used for its therapeutic efficacy in an assortment of 

illnesses which are challenging to treat like gynecologic cancers, chronic pain syndromes, 

depression, anxiety, or PTSD (Brotto et al., 2012; Brunahl et al., 2017). The long-term goal 

of this research is to test a non-invasive, easy to learn, alternative method of pain 

management (MBSR) that can successfully assist AD women with CPP regulate daily 

perceptions of their body, improve pain management skills for better coping, and ultimately 

improve functionality and quality of life (QOL). The specific aims, research questions, and 

working hypothesis follows.  

• Specific Aim #1: To compare the depression of AD women with CPP pre-post an 8-

week online MBSR program with an 8-week HL control.  

o Question #1: What is the effect of an online MBSR training program as 

compared to a HL control pre-post on AD women’s depression scores?  

▪ H0 #1: AD women with CPP included in the MBSR intervention will 

have no changes in the depression score pre-post compared to the HL 

control.  

• Specific Aim #2: To compare the perception of pain in AD women with CPP pre-post 

an 8-week online MBSR program with an 8-week HL control.  
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o Question #2: What is the effect of an online MBSR training program as 

compared to a HL control pre-post on AD women’s perception of pain?  

▪ H0 #2: AD women with CPP included in the MBSR intervention will 

have no overall decreased perception of pain pre-post as compared to 

the HL control.  

• Specific Aim #3: Compare the inflammatory biomarkers and miRNAs changes in AD 

women with CPP pre-post an 8-week online MBSR program with an 8-week HL 

control.  

o Question #3: What is the effect of an online MBSR training program as compared 

to a HL control pre-post on active duty women’s inflammatory and pain 

biomarkers? 

▪ H0 #3: AD women with CPP in an 8-week MBSR training program will 

demonstrate no overall change in ELISAs pre-post compared to HL 

control.  
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CHAPTER 2 

REVIEW OF THE LITERATURE  

 

 

Chronic pelvic pain (CPP) can be physically and psychologically debilitating for the 

women who suffer with it (Twiddy, Cheong, & Howard, 2015). Yet CPP is commonly 

neglected by primary care providers (PCPs) because of lack of obvious insight of the 

condition and paucity of quality epidemiological data (Ayorinde, 2015). The American 

College of Obstetricians and Gynecologists (ACOG) practice bulletin of 2004 defined CPP 

as noncyclic pain in the pelvis, severe enough to require medical attention, located below the 

umbilicus in the anterior abdominal wall, lumbosacral back or buttocks lasting for at least 6 

months. Most population-based epidemiological studies define CPP as “cyclical or 

noncyclical lower abdominal pain at least 6 months duration, unrelated to pregnancy and not 

exclusively due to dysmenorrhea or dyspareunia” (Ayorinde, 2015; Baronowsi, Lee, Price, & 

Hughes, 2014; The Royal College of Obstetricians and Gynaecologists, 2012). However, 

there is still lack of understanding for the primary etiologies of CPP (Baranowski et al., 2014; 

Cheong, Smotra, & Williams, 2014).  

Trends in the research demonstrate theories that CPP has more than one etiology, is 

multifaceted, and thus should be characterized more like a syndrome (Baranowski et al., 

2014; Loving, Thomsen, Jaszczak, & Nordling, 2014; Lu, Song, & Shi, 2013; Speer, 

Mushkbar, & Erbele, 2016). Anatomically, specialists focus on pain originating from 

different visceral organs within the pelvis, including the bladder, uterus, ovaries, and 

intestines (Baranowski et al., 2014). Some specialists theorized pain originated from somatic 

sources like the pelvic bones, ligaments, muscles, and fascia (Apte et al., 2012; Baranowski 

et al., 2014; Fenton, Grey, Tossone, McCarroll, & Von Gruenigen, 2015). Psychological 
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origins or comorbid contributions were described by Ahn, Kim, Chun, and Park (2012) 

where Korean, military soldiers with CPP showed higher perceptions of stress and increased 

depression and anxiety closely related to their perception of pain and QOL. In any case, CPP 

can result from abnormal pain responses from multiple body systems, including gynecologic 

conditions such as endometriosis. Like all chronic pain disorders, CPP can result in central 

sensitization of the nervous system altering how pain is processed at the level of the pain 

matrix in the brain (Biggs, Carey, & McIntyre, 2018) 

Military Women and Chronic Pelvic Pain 

Stress has been found to contribute to exacerbations of chronic disease conditions 

(Weik, Herforth, Kolb-Bachofen, & Deinzer, 2008). Associations with the stress response 

and physical illness are seen throughout systems, including cardiovascular, respiratory, 

gastrointestinal, and chronic pain (O’Brien & Sher, 2013). In general, military personnel 

report higher rates of trauma before, during and after their military involvement than civilians 

(O’Brien & Sher, 2013; Vallerand, Cosler, Henningfield, et al., 2015). In female veterans 

with CPP, 31% screened positive for PTSD (Higgins, Kerns, Brandt, & Haskell, 2014; 

Levander & Overland, 2015) significantly lower healthy physical functioning, more medical 

symptoms, higher number of surgeries for their pelvic pain, and higher number of days in 

bed because of illness (Levander & Overland, 2015). The American College of Obstetricians 

and Gynecologists (ACOG, 2012) recommended there was an overarching need for women’s 

health providers to know the veteran status of their patients and be aware of the high 

prevalence problems (PTSD, intimate partner violence, and military sexual trauma) that can 

threaten the health and well-being of these women. Because of the links with pain syndromes 
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and mental health, Levander & Overland recommended screening for psychiatric disorders in 

any female veteran with unexplained pain.  

Inflammation 

Many researchers have established that elevated pro-inflammatory cytokines are not 

only found in individuals with chronic stress, but also those with pain (Bielefeldt & 

Levinthal, 2009; Hoge et al., 2009; Sterling, Elliott, & Cabot, 2013). Chemokines, like IL-8 

(CXCL8) are a group of small molecules representing a cytokine family released mainly by 

lymphocytes, monocytes, and macrophages. Interleukin (IL-8) is located on chromosome 

4q13-a21 in humans (Sikora et al., 2017). Endometrium has been shown to produce IL-8 

which stimulates growth in other cell types and may directly stimulate proliferation of 

endometrial cells (Sikora et al., 2017). Chemokines are critical for generation of primary and 

secondary adaptive cellular and humoral immune responses (Sikora et al., 2017). Produced 

and secreted by immune cells which are in turn induced by proinflammatory mediators such 

as IL-1 or TNF-𝑎. Cytokines like TNF-𝑎 usually act solely as immunomodulatory agents and 

may increase production of prostaglandin E2 and F2α in patients with chronic pain (Sipak-

Szmigiel et al., 2017; Yosef et al., 2016). Additionally, the important role of IL-1Ra in 

regulating the biological activities of IL-1 in inflammatory sites has been demonstrated for a 

quarter of a century (Kondera-Anasz et al., 2005). The main source of IL-1 Ra appears to be 

macrophages and monocytes and was observed in increased expression of IL-1 RA mRNA in 

peritoneal macrophages of women with endometrial conditions (Kondera-Anasz et al., 2005).  

Pain 

MicroRNA (miRNAs) expression has been found to correlate with pain-relevant 

phenotypes and cytokine levels which can differentiate subtypes of vestibulodynia (Ciszek et 
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al., 2015), chronic bladder pain syndrome (Sengupta et al., 2013), and endometriosis 

(Wright, Mitchell, & Santanam, 2017). These small molecules containing about 23 

noncoding nucleotides have been found in many physiological processes such as 

development, cell death process, and cell signaling (Ko & Kim, 2019). MiRNA, which 

regulates genes involved in activation of immune cells and secretion of inflammatory 

cytokines, represent biological determinants of pain, mood, and inflammation (Ciszek et al., 

2015). Circulating miRNAs are highly stable in the plasma and serum, which supports the 

use of these biomarkers as reliable and they have been used more often in studies looking at 

differences in certain pain conditions, specifically between nociceptive and neuropathic pain 

(Dayer et al., 2019). Most importantly, though, is the promise that these circulating miRNAs 

potentially could identify and characterize chronic pain types to further improve clinical 

management. 

Mindfulness 

Psychological therapies, like mindfulness exercises, have become more common 

recently. Mindfulness-based-stress reduction (MBSR) involves training patients in the art of 

self-regulation of attention through increasing awareness of, and accepting, present thoughts, 

feelings, and physical sensations (Kabat-Zinn, 1990). MBSR consists of the facets: observe, 

describe, act with awareness, nonjudge, and non-react where the last two are strongly 

associated with acceptance (Baer, Smith, Allen, 2014). MBSR has been shown to reduce 

anxiety, depression, and distress, and to enhance quality of life (Howarth et al., 2016). 

Mindfulness is proposed to be the basis of an intervention capable of modulating immune 

function, minimizing the health consequences of psychosocially-mediated immune 

dysregulation (Kiecolt-Glaser et al., 2002). 
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CPP can be disabling and causes distress on women’s quality of life (QOL) including 

physical functioning, psychological well-being, and interpersonal relationships (Yosef et al., 

2016; Abercrombie & Learman, 2012; Haskell et al., 2009). Although, military women with 

CPP have not been studied sufficiently, female veterans with CPP at the Veteran’s Health 

Administration (VA) screened positive at a rate of 31% for PTSD, had significantly lower 

healthy physical functioning scores, more medical symptoms, higher number of surgeries for 

their pelvic pain, and higher number of days in bed because of illness (Levander & Overland, 

2015). The purpose of this study was to assess insight for identified gaps in knowledge found 

in military women suffering with CPP and evaluate a treatment option for these active duty 

(AD) women.  

Theory 

At the basic level, Molecular biology’s central dogma explained life using three 

macromolecules: Deoxyribonucleic acid (DNA)-the genetic material of most living 

organisms, transcribed to Ribonucleic acid (RNA), transmits genetic information from DNA 

to the cytoplasm to be translated to amino acids and forms protein which is a sequence of 

amino acids that forms the structural and functional basis of every cell (Ranganathan & 

Sivasankar, 2014). MicroRNAs have been found to regulate almost all cellular functions, 

including cell proliferation, growth, differentiation, and apoptosis (Ranganathan & 

Sivasankar, 2014). Beyond this, to provide evidence for bidirectional communication 

between the brain and immune system through shared neuroendocrine hormones, 

neurotransmitters, cytokines, and their respective receptors, Psychoneuroimmunology (PNI), 

the study of the interaction between psychological processes and the nervous and immune 

processes of the human body, will be used as a paradigm (Tausk et al., 2008; Zachariae, 
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2009). Inflammatory markers such as C-reactive protein, cortisol, InterLeukin-6 (IL-6), 

InterLeukin-10 (IL-10), Tumor Necrosis Factor-α (TNF-α) have been positively associated 

with many chronic pain patients and patients with depression, Post-Traumatic Stress Disorder 

(PTSD), or those that have been dealing with high levels of stress (Rosenkranz et al., 2013; 

Tausk et al., 2008; Zachariae, 2009). Stress suppresses the immune system and can increase 

pro-inflammatory cytokines which could damage tissue (Rosenkranz et al., 2013). Many 

researchers have established that elevated pro-inflammatory cytokines are not only found in 

individuals with chronic stress, but also those with pain (Bielefeldt & Levinthal, 2009; Hoge 

et al., 2009; Sterling et al., 2013). Stress has been found to contribute to exacerbation of 

chronic disease conditions (Weik et al., 2008).  

 Under the PNI paradigm, the cognitive theory of psychological stress and coping 

(Lazarus & Folkman, 1984) is a transactional model in that the person and environment are 

viewed as being in a relationship that is dynamic, mutually reciprocal, and bidirectional. In 

this theory, stress is conceptualized as a relationship between the person and environment 

that is appraised by the person as negative (exceeding the resources of the individual and 

endangering well-being) or positive. In the Lazarus & Folkman theory, there are two process 

– cognitive appraisal and coping which are critical mediators of the stressful person-

environment relationship and their immediate and long-term outcomes (Lazarus & Folkman, 

1984). Cognitively, would this pelvic pain effect the woman’s well-being and if so, how? 

The two cognitive appraisals include primary and secondary. Primary would include 

assessment of the risk of self or a loved one at risk? The secondary appraisal is to assess the 

internal and external resources to “cope” with said stressor. The appraisals are made quickly 

and are constantly being re-evaluated dependent on the perceived resources available to the 
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woman (medications, treatment options, support system, etc..). Coping in this theory refers to 

the person’s cognitive and behavioral effort to manage (reduce, tolerate, manage) the internal 

and external demands of the person-environment transaction which is appraised as exceeding 

her resources (Lazarus & Folkman, 1984).  

 Using the PNI framework for the study of stress and coping allows incorporation of 

the neuroendocrine-immune process underlying biological adaptation and physical health 

while focusing on the impact of illness-related chronic stressors (McCain et al., 2005). This 

paradigm accounts for negative impact of perceived stress on health outcomes as a function 

of immunosuppression mediated by many functions that are downregulated as part of 

immune function as part of chronic stressors. This model also provides a basis and 

knowledge demonstrating the complex, multidimensional, and holistic person that is being 

evaluated. Additionally, using this paradigm, there is a base to explain why interventions 

focusing on mind-body-spirit dimensions of human experience has some evidence of 

effectiveness (Mccain et al., 2005) 

 

Figure 2.1 Psychoneuroimmunology with Lazarus & Folkman Theoretical Framework 
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Rationale for Review 

 This review indicated there have been studies in civilian men and women with CPP, 

but limited research in active duty women with CPP. There are studies on female veterans 

with military sexual trauma and the comparisons between male and female soldiers with 

chronic pain and opioid use (Oliva et al., 2015; Cichowski et al., 2018). Rogers et al., (2017) 

discussed the fact that though the prospective analysis of the Women’s Veterans Cohort 

study supported the fact that chronic pain was more prevalent in the female Veteran 

population, it did not associate the pain severity, interference, and depressive symptoms 

severity to a history of military sexual trauma. There have been several reviews on sexual 

pain disorders (McGuire & Hawton, 2009; Melnik, Hawton, &McGuire, 2012; Stones, 

Cheong, & Howard, 2005), interventions for treating CPP (Stones et al., 2005), studies 

focusing on vaginismus (Melnik et al., 2012), and a review examining three disorders under 

vaginal pain (vulvodynia, vaginismus, and dyspareunia) using psychological treatments 

(Flanagan et al., 2014). An updated review for interventions for all female sexual pain 

problems including CPP was accomplished by Al-Abbadey et al., (2016). An updated 

systematic review on the treatment of active duty women with CPP is warranted. The current 

review includes any research on active duty women with CPP over the last ten years.  
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Objectives 

 The objectives of this systematic review of the literature were to answer the following 

key questions: 1) What research is available in active duty women with CPP? 2) What is the 

effectiveness of this research?  

Method 

A systematic review of the publications was conducted according to the guidelines of 

the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)-

Statement standards (Moher, Liberati, Tezlaff, Altman, & the PRISMA Group, 2009). 

Inclusion and exclusion criteria as well as methods of analysis were specified in advance and 

documented.  

Search Strategy 

Systematic searches of databases from 2006 to 2020 was initially formulated and 

reviewed. These databases included Medline/PubMed, using MeSH-terms, Ovid, and 

CINAHL. Research prior to 2006 were excluded in attempts to include only the newest 

research results.  Eligibility criteria were predefined and used for literature search and study 

selection procedures. Only research published in English was included as collected for 

dissertation work on military women with CPP. Only publications reporting on military 

women with CPP, defined as six months of pelvic or back pain, applied to interventional 

studies (RCTs), outcome reviews, or qualitative studies which focused on the pelvic pain in 

military women (active duty and veterans) but not specifically on military sexual trauma 

(MST) were included. So, articles that focused only on MST or general pain without a focus 

on CPP were excluded. 
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 The search terms applied included: (chronic pelvic pain OR dyspareunia AND 

military AND women). In PubMed the detailed search pathway using the MeSH-terms is: 

(“chronic pelvic pain” OR “dyspareunia” [ALL Fields] AND “CPP” [ALL Fields] AND 

“military” [ALL Fields] OR “veteran” [ALL Fields] AND “women” [ALL Fields] OR 

“female” [ALL Fields]. A few additional articles were identified using a hand search through 

the reference lists of included studies and with the use of “similar articles” link on certain key 

articles selected for review.  

 

Figure 2.2 PRISMA 2009 Flow Diagram 

PRISMA 2009 Flow Diagram 
 

Records identified through 
database searching 

(n = 73) 

Sc
re

e
n

in
g 

In
cl

u
d

e
d

 
El

ig
ib

ili
ty

 
Id

e
n

ti
fi

ca
ti

o
n

 

Additional records identified 
through other sources 

(n =0) 

Records after duplicates removed 
(n =67) 

Records screened 
(n =67) 

Records excluded 
(n = 47) 

Full-text articles assessed 
for eligibility 

(n =20) 

Full-text articles excluded, 
with reasons 

(n = 13) 

Studies included in 
qualitative synthesis 

(n =1) 

Studies included in 
quantitative synthesis 

(meta-analysis) 
(n =6) 



 

22 
 

Inclusion/Exclusion Criteria 

To be eligible for this study inclusion, articles had to fulfill the following criteria: 

Participants (P): adult, military (or veteran) women over the age of 18 with chronic pelvic 

pain as a diagnosed disorder according to the definition by the 2004 ACOG Practice 

Bulletin No. 51. There were no restrictions on the patients’ religion, country of origin or 

residential status, only gender as the focus was on female military or veterans. 

Intervention (I): There were no inclusion restrictions regarding the kind of therapeutic 

intervention implemented. Comparators (C): If the study had control groups, there were 

no restrictions for these groups. Randomized controlled trials (RCTs), quasi, 

experimental, cross-sectional, retrospective, prospective, observational, and cohort studies 

were included in the review. Outcomes (O): The target variables included descriptive 

sample characteristics such as sample size, country of origin, gender, military status. 

Further main target dimensions included pain locations, predictors for pain, and 

correlations of chronic pain in military women, as well as any tools applied in measuring 

these women’s pain. The second main target dimension included effects of specific 

interventions in addressing persistent pain shown by military women.  Book chapters, 

editorials, studies in languages other than English and study protocols were excluded. This 

follows a modified PICOS-criteria (Liberati et al., 2009). See the PRISMA Flow Diagram 

for the review selection process which is displayed in Figure 2.2. There was no 

requirement by the University that an ethical committee formally approve the conduction 

of this review.  
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Data Extraction 

 Data extraction was performed where duplicates were excluded, the titles and 

abstracts were systematically examined according to the eligibility criteria. Study 

characteristics, author, year, design, purpose, sample, setting, outcome domain (regardless of 

whether primary or secondary outcome) were extracted by the same reviewer. A full-text 

analysis was conducted in all included studies. In the included studies relevant data was 

extracted according to an a priori developed data extraction form based on the PICOS-

criteria. These data comprise 1) Patient characteristics including sample size, gender, history 

of military service, pain locations, predictors, and correlations for chronic pelvic pain in 

military women; and 2) Type and efficacy of specific interventions targeting CPP in military 

women.   

Data Item Results 

 In the three databases, 73 studies were identified for potential eligibility applying the 

above given search terms, hand searches, and searching for similar articles of select key 

articles (Figure 2.2). Subsequently, six of these articles were identified as duplicates, leaving 

67 studies to be screened for titles and abstracts. Another 47 studies were excluded for not 

fulfilling eligibility criteria since they did not match the term “military women” or “veteran” 

or have a “chronic pelvic pain” focus. The remaining 20 studies were included for full-text 

analysis resulting in 13 studies discarded as they did not match the eligibility criteria (n=5 

sample characteristics not specific to pelvic pain; n=2 focus mostly on military sexual 

trauma; n=6 not focusing on military women). The remaining seven studies formed the basis 

for the summary of the reported outcome domains. The results are as follows:  
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1) One qualitative study provided insight from the staff point of view on gender specific 

services for women veterans and not because this study completely fit the PICOS-

criteria established.  

2) Six quantitative studies included CPP in female veterans. One of these included 

chronic multisystem illness, but was included for the breakout of musculoskeletal 

pain/abdominal pain, etc.. that was listed in the breakdown of variables.   

Numerous variables that affected coping with chronic pelvic pain were identified and 

included: depression, anxiety, stress, PTSD, substance abuse, social support, self-esteem, 

gender, duration of pain, and intensity of pain (Cichowski et al., 2018). Various outpatient 

settings were used to either evaluate participants being seen for pelvic pain conditions or 

complete retrospective analysis on outpatient clinic notes. The most common settings (due to 

the size of the studies) were the Veteran’s Affairs (VA) clinics (Cichowski et al., 2017; 

Cichowski et al., 2018). Only one article included an Air Force Military Treatment Facility 

(MTF) (Crisp et al., 2016). One studied active duty in a deployed setting (Wright et al., 

2006). There were no RCTs focusing on military women with CPP found. Cichowski and 

colleagues (2017) reported disproportionately higher suffering of women veterans from CPP 

at an estimated prevalence of 30% compared to the average 5-27% (Ahangari, 2014; 

Ayorinde et al., 2017). Cichowski et al., (2018) went on to explain the “silent epidemic” that 

the National Institutes of Health described in 2014 of chronic pain and concomitant opioid 

use. Their 10-year analysis concluded prescribing chronic opioid therapy (COT) for CPP, 

while not recommended, continues to contribute to the adverse events reported. They 

recommended more education on alternative therapies available to help these patients. 

Mindfulness-based stress reduction (MBSR) was used in a small feasibility study by Crisp et 
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al., (2016). Due to the small sample (N=9), the study could only demonstrate it was feasible 

to use the in-class MBSR training in this population. The ACOG in 2012 demonstrated 

correlations with MST and PTSD increased likelihood of CPP. There was also no research 

found focusing on specific screenings for mental health disorders or best treatment option in 

military women with CPP.  

Participants 

The age of participants in most of the quantitative studies ranged from 27 to 53. 

Cichowski et al. (2017) included older participants that were veterans from 63 to 85 years 

old. The sample sizes also varied significantly from 11 to 393,533 participants. As the 

population in the larger samples were veterans, the total population sample included more 

female veterans than active duty women with CPP. 

Locations 

Four of the seven studies reported data from the Midwest. Two reported reviewing 

data from the VA Corporate Data Warehouse from the Veteran Informatics and Computing 

Infrastructure (VINCI) servers, which house all records for veterans receiving care at the VA 

since 1997 (Cichowski et al., 2017; Cichowski et al., 2018). Lastly, McAndrew et al., (2016) 

used a prospective, longitudinal observational cohort design to measure four time points 

around deployments with Army National Guard and Army Reserve enlisted soldiers 

deploying to Operation Iraqi Freedom/Operation Enduring Freedom (OIF/OEF).  

Study Purposes 

Bergman et al., (2015) assessed barriers and facilitators in using gender specific 

services in women veteran’s primary care services (which includes help for history of MST 

and CPP). McAndrew et al., (2016) reported the frequency of chronic multisystem illness 
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(CMI) in soldiers returning from war using data from the Healthy Resilience after 

Operational and Environmental Stressors (HEROES) Project.  Cichowski et al., (2017) 

compared the prevalence of chronic pain conditions among female veterans with a history of 

military sexual trauma (MST) to those without. Ryan et al., (2016) assessed the prevalence of 

hysterectomy (operationalized as removal of the uterus) in premenopausal-aged female 

veterans compared with the general population and examine associations between 

hysterectomy, sexual assault, PTSD, and gynecological symptoms in the veteran population. 

Although there were higher rates of hysterectomies, the complaints of pelvic pain were also 

higher in these women. Cichowski et al., (2018) included retrospective reviews to compare 

chronic opioid therapy (COT) and narcotic doses prescribed five years prior and following a 

noncancer related CPP diagnosis in women veterans showing concerning evidence of a trend 

of persistent prescriptions for this pain. Crisp et al., (2016) examined the feasibility of an in-

class mindfulness-based stress reduction (MBSR) intervention in military women diagnosed 

with CPP and had very few subjects but noted the feasibility of this therapy in the population. 

Wright (2006) completed a retrospective chart review to identify the incidence of pain 

disorders (abdominal/pelvic) during deployment. 

Military Women with Chronic Pelvic Pain 

Wright (2006) discovered 1737 gynecologic patients during deployments to Operation 

Iraqi Freedom and Operation Enduring Freedom where approximately 60,000 female soldiers 

served. During that time 150 women were diagnosed with pelvic pain. There is evidence that 

MST increases the veteran’s pain conditions, including pelvic pain, and affects mental 

wellness. Cichowski et al., (2017) found higher rates of all pain conditions studied (all 

p<0.001), anxiety (51.5 vs 29.2%), depression (40.5 vs 18.9%), and PTSD (40.6 vs 9.0%) (all 
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p<0.001) in female veterans with a history of MST. Adjusted odds ratio (OR) of women with 

a history of MST presenting with any pain condition compared to women without was 1.26 

(95% confidence interval [CI]=1.24-1.28). In 2018, Cichowski et al. reviewed 10 years of data 

on female veterans as related to COT. These women with CPP met the criteria for COT 

(p<0.001) and 15% remained in the COT group for the remaining five years following 

diagnosis of CPP. These women were more likely to have other pain conditions like back pain, 

headaches, fibromyalgia, and a prior history of MST. Alternately, Crisp et al., (2016) found 

MBSR to be feasible in military women with CPP and discussed changes in self-rated 

questionnaires for depression, vaginal swabs for inflammation, and self-rated pain 

questionnaire measured pre- and post- MBSR. Ryan et al., (2016) used computer assisted 

telephone interviews to find that a history of MST (age-adjusted odds ratio 1.85) and PTSD 

(age-adjusted odds ratio 1.83) were significant risk factors for hysterectomies in female 

veterans who tended to rate pain higher. The most frequently identified reason for 

hysterectomy by participant was CPP (Ryan et al., 2016). McAndrew et al. (2016) used a 

prospective longitudinal observational cohort design which measured collected pre-

deployment, immediately post-deployment, three months post-deployment, and one-year post-

deployment data and found soldiers reported high symptom severity for CMI at one-year post-

deployment. 

Predictors and Associations of Chronic Pelvic Pain 

Several pain predictors were acknowledged in many of the studies including age, time 

from deployment, history of MST, smoking history, alcohol use history, other pain pathways, 

and mental health comorbid conditions. All the studies varied in objectives and tools, thus 

demonstrating the need for further research regarding CPP in military women. A major 
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strength of this systematic review is the identification of the need for further research for this 

population of military women and veterans with CPP. This group of women demonstrate 

higher rates of pain and higher risks of COT; yet providers continue to struggle with the best 

care practices as there is no specific guidance from available research using multimodal 

treatments. 

Discussion 

 The seven articles reviewed demonstrated an elevation of comorbid complaints in 

active duty women and veterans, especially around combat or deployments and MST. Most 

of the studies found a relationship between mood (depression, anxiety, PTSD) and somatic 

complaints of pain. Veteran women had a higher incidence of CPP than their civilian 

counterparts (30% vs 25%). Chronic pelvic pain also has limited research on treatment 

options or recommendations to use “multimodal” treatment.  

The military population is perhaps more difficult to study with stricter requirements 

of review than the civilian population. In the civilian population, there have been multiple 

modalities for treatment that have been studied for various forms of CPP. Treatment that has 

been used for CPP includes medications like non-steroidal anti-inflammatory drugs, 

hormonal therapy (combined oral contraceptives, depot methylprogesterone acetate, 

levonorgestrel-releasing intrauterine device, gonadotropin-releasing hormone agonists), 

nonhormonal therapies (gabapentin and amitriptyline, tricyclic antidepressants, duloxetine 

and venlafaxine), opioids, muscle relaxers, pelvic floor dysfunction therapy, psychotherapy 

(cognitive behavioral therapy, mindfulness based stress reduction), alternative treatment 

(acupuncture, lifestyle modifications – diet, exercise, yoga, sleep hygiene), electrical 

stimulation, and surgery (Carey & Findley, 2015).  
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Mindfulness has been studied successfully in active duty members for a few 

conditions including the feasibility study by Crisp (2016) reviewed above for CPP. Opioid 

use has been found in active duty members for CPP against recommendations and guidance 

as reviewed in Cichowski (2018) even with the knowledge that active duty members are at 

higher risk for abuse. The Veterans Health Administration Pain Management Directive of 

2009 issued recommendations for a multidisciplinary stepped-care approach to the treatment 

of chronic pain for adequate pain control and improved quality of life and function. The 

cause and treatment outcomes of many health conditions are influenced by a variety of 

different physical, pathological, psychological, social and environmental factors. In order to 

adequately manage pain, all these factors must be addressed as much as possible. 

Improving patient education in patients with chronic pain about their pain 

management options has been shown to be important in enhancing their patient care. Self-

management skills including lifestyle changes (good sleep hygiene, diet, exercise) is 

important to relay to the patient. Additionally, in military patients that have higher rates of 

mood disorder and history of MST with elevated reports of pain, assuring assessment of 

mood and dissociation (from trauma) is part of addressing the whole person and assuring 

better outcomes (Panisch, 2019). Also, avoiding the use of Opioids unless absolutely 

necessary should be everyone’s goal in this population. The active duty woman with 

persistent CPP despite treatment should not be deemed “Deployable” as it has been shown 

the woman’s pain and treatment for it can be complicated in a combat or deployed setting 

(Wright et al., 2006). Further investigation into military women and their CPP will be crucial 

in maintaining a healthy force and meeting basic evidenced based standards of care 

requirements.  
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Strengths and Limitations 

 Methodologically, an attempt to review the most current literature was done over the 

last 14 years. This review included multiple databases and was systematic. However, this 

review is limited, due to the search process; only studies published in English were included 

which could alter results world-wide. There is risk of publication bias, since there is currently 

interest in female veterans and pain and still there is limited available research, only seven 

articles were included in this review. The heterogeneity of the data may confound the results; 

there were a variety of methods, procedures, and interventions used which renders it difficult 

to compare results. Even though the performed assessment of the risk of bias in individual 

studies indicated mostly good results, they have small sample sizes and there are no RCTs 

identified using multimodal treatments.  

Implications of Findings 

 There is a need for research focusing on comorbid conditions with CPP, military 

stressors, relationships with MST and COT, and comparing treatments available for military 

women with CPP. More insight is necessary on the mediating variables that are prominent 

whether behaviorally, biological, psychological, or social which could potentiate changes in 

the way these women perceive and cope with their pain. Specific demands of certain jobs in 

the military and the amount of deployments or time away from family was not included but 

might demonstrate an impact on CPP and lead to military related mediators. Certain jobs 

entail more stress on the body and an increased operation tempo (deployments) causing 

higher overall stress, which may also lead to more painful somatic complaints. Active duty 

women with CPP were found to have higher rates of earlier hysterectomies which correlated 
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with MST and PTSD while COT was found more in higher rates in veteran women with 

CPP.  

Alternative therapies like Mindfulness have demonstrated improvements in 

complaints of depression in military women with CPP. The national need to monitor the 

opioid epidemic reinforces the fact these women are not being treated appropriately for their 

pain. Providers should remember to treat the entire woman with MST and CPP and aim for 

better QOL in addition to pain control with coping skills assessment and subjective 

awareness of resources available. Lastly, though multiple tools have demonstrated validity 

and reliability for coping, depression, anxiety, PTSD, pain, and QOL, some instruments 

might be better at correlating the symptoms without increasing the burden for these women 

than others. It is imperative to keep military woman as functional as possible with minimal 

impact on her duties.  

Conclusion 

This systematic review on military (active duty or veteran) women identified that 

while there are a few researchers that focused on concepts of these women’s pelvic pain, the 

research available is lacking and additional focused research is warranted especially 

concentrating on the demands of military duties and how these effect pain, mood, 

inflammation, specific pelvic pain conditions, and the use of multi-modal therapies as 

treatment in the military population. There have been links found between mental health in 

women with CPP in most of the studies reviewed. More research is warranted related to pro-

inflammatory cytokines and chronic pain or the effects of stress on acute versus chronic 

conditions as they relate to inflammatory biomarkers. It would be warranted to provide future 

studies exploring the effects of more enduring stress conditions and factors mediating stress 
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effects on inflammatory pain conditions like CPP. Additionally, it is imperative these 

researchers compare innovative treatments used to avoid COT in these women. Further 

investigation into military women and their chronic pelvic pain will be crucial in maintaining 

a healthy military force. 
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Table 2.1 Summary of Research 

AUTHOR 

/YEAR 

Demographic of military/ 

Veteran 

Measures/ Treatment options 

(Bergman, 

Frankel, 

Hamilton, & 

Yano, 2015) 

US female Veterans have:  

1) higher rates of mental health 

disorders & comorbidities  

2) deployment related conditions,  

3) higher rates of military sexual 

trauma,  

4) combat exposure (not seen in 

civilians),  

 

Qualitative in-depth interviews 

recommended training for providers 

on caring for female veterans in 

addition to  

1) multifactorial/ 

multilevel evaluations including  

2) adding time to 

appointments,  

3) staff support,  

4) enough supplies,  

5) questionnaires assessing 

perception of pain among 

patients with trauma history, 

mood/sexual trauma 

history/symptoms 

(Cichowski, 

Rogers, 

Clark, 

Murata, 

Murata, et 

al., 2017) 

US female Veterans w/history of 

military sexual trauma (MST) have 

increased burden of chronic pain and 

pain conditions and found 

comorbidities included:  

higher rates of anxiety (51.5 vs. 

29.2%),  

depression (40.5 vs. 18.9%), and 

PTSD (40.6 vs. 9.0%) (all p <0.001) 

 

28.9% diagnosed with headaches, 

18.3% with chronic pelvic pain, 

14.4% with chronic back pain, 

10.5%with nonspecific joint pain 

9% with fibromyalgia 

Recommended More descriptive 

and observational research on  

1) nonmental health issues 

(chronic care needs) and  

2) a transition to mental health 

interventions  

3) Reduce narcotic related 

morbidity/mortality among 

female Veterans by treating 

underlying condition of 

military sexual trauma 
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AUTHOR 

/YEAR 

Demographic of military/ 

Veteran 

Measures/ Treatment options 

6.2% with generalized abdominal 

pain,  

4.2% with irritable bowel syndrome, 

3% with dyspareunia.  

Younger (63.3 ± 15.9 vs. 67.4 ± 17.9 

yrs p < 0.001),  

heavier (29.5 ± 6.2 vs. 28.8 ± 6.1 

kg/m2 p <0.001),  

smokers (49.3 vs. 38.8% p < 0.001), 

More likely to be non-Hispanic white 

(56.3 vs. 52.3% p < 0.001)  

Higher prevalence of drug abuse (12.6 

vs. 4.6%, p < 0.001) and overdose (2.7 

vs. 0.9%, p < 0.001) than women 

without a history of MST 

(Cichowski, 

Rogers, 

Komesu, 

Murata, 

Qualls, et al., 

2018) 

30% of US female Veterans have 

Chronic pelvic pain. 

 

32% report surviving MST. 

 

High rates of narcotic abuse-increased 

significantly (p<0.001) in the 5 yr 

preceding the diagnosis of CPP from 

6.3% (n=3124) of women at time 5 to 

13.6% (n=6746) at time 0.  

In the first year following the 

diagnosis of CPP, (16.8%, n=8333 

3) of women w/CPP -COT (p<0.001) 

and 15% (n=7440) of women w/CPP 

Prescribed narcotics 
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AUTHOR 

/YEAR 

Demographic of military/ 

Veteran 

Measures/ Treatment options 

remained in COT group for the 

remaining 5 yrs after diagnosis. 

Predictors of COT following CPP 

diagnosis included prior COT, positive 

hx of MST, smoking 

(Crisp, 

Hastings-

Tolsma, 

Jonscher, 

2016) 

US female active duty Air Force 

population studied in Ohio:  

mean age of 31.4 years (standard 

deviation =7.0)  

Ethnicity: most self-identified as white 

(55.6%),  

married (44.4%),  

college education (44.4%),  

household incomes between $30,000 

and $50,000 (44.4%).  

 

Evaluated for  

1) depression w/Patient Health 

Questionnaire-9,  

2) Pain with Brief Pain 

Inventory,  

 

Mindfulness was used on active 

duty participants 

 

 

(McAndrew, 

Helmer, 

Drew, 

Phillips, 

Chandler, et 

al., 2016) 

US Veterans (52%) returning from 

Operation Iraqi Freedom/Operation 

Enduring Freedom reported chronic 

musculoskeletal pain, 150 of those 

veterans (90%) also met criteria for 

Chronic Multisystem Illness (CMI). 

82% of those met criteria for CMI 

reported chronic pain (p<0.01).  

Veterans w/chronic pain more likely 

to have another post-deployment 

health condition (PTSD, mild 

traumatic brain injury, polysubstance 

abuse). 

1) Screening for depression 

w/Patient Health 

Questionnaire 15,  

2) Health Function-Veterans 

RAND 36-item Health 

Survey,  

3) Posttraumatic Stress 

Disorder Checklist for 

Diagnostic and Statistical 

Manual of Mental disorders-

fourth edition 
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AUTHOR 

/YEAR 

Demographic of military/ 

Veteran 

Measures/ Treatment options 

Veterans reported symptoms 

consistent w/PTSD but did not meet 

criteria for CMI.  

140 (43.9%) Veterans met criteria for 

CMI  

(5% severe CMI) but didn’t report 

symptoms consistent with PTSD. 

(Ryan, 

Mengeling, 

Summers, 

Booth, 

Torner, et al., 

2016) 

Premenopausal Veterans have higher 

risk for hysterectomy at younger age 

than civilians 

Age 20-52 years, mean age 38 (+/-8.8) 

and median age 40, majority white 

(80%), heterosexual (94%) w/12% 

reporting having same sex relationship 

as well, enlisted personnel (95%), 

some college education (85%), health 

insurance (84%). Household income 

($35k) 

62% sexual assault exposure 

(attempted or completed with vaginal 

penetration). 

26% of those were exposed to MST 

 

Gyn bleeding (age-adjusted odds ratio 

[AOR], 3.65, 95% confidence interval 

[CI], 2.52e5.28), gynecological pain 

(AOR, 3.75, 95% CI, 2.51e5.59), 

pelvic 

inflammatory disease (AOR, 2.95, 

95% 

Primary Treatment: 

hysterectomy/surgery (removal of 

uterus w/ or without oophorectomy 

or salpingectomy 

Sexual assault was measured after 

reading the definition of sexual 

assault to participants. 

PTSD operationalized as 

dichotomous for analysis. 
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AUTHOR 

/YEAR 

Demographic of military/ 

Veteran 

Measures/ Treatment options 

CI, 1.77e4.90), LSA-V (AOR, 1.85, 

95% 

CI, 1.28e2.66), and PTSD (AOR, 

1.83, 95% CI, 1.24e2.70) remained 

significant 

after adjusting for age.  

 

The most frequently ID’d reason for 

hysterectomy in veterans included 

CPP (71%) compared to 5% from 

civilian group, excessive bleeding 

(65%), noncancerous fibroid (46%), 

abnormal papanicolaou (28%). 

Prevalence of lifetime attempted 

/completed sexual assault of 62% in 

reproductive aged female veterans.  

(Wright, 

Gehrich, 

Dunlow, 

Lettieri, 

Buller, 2006) 

Deployed women seen at clinic for 

pelvic pain 

Age =28 +/- 8.1 

US Army 98% 

Air Force <1% 

Pelvic Pain=19.3% 

Cystitis=16% 

Endometriosis=6.7% 

Symptomatic fibroid uterus= 6.67% 

Dysmenorrhea=6% 

Chronic pelvic pain=2.67% 

This was a Retrospective chart 

review  

It was stated that treatment of CPP 

is difficult (in any setting).  

 

Recommendation for multimodal 

treatment AND making women 

with Chronic Pelvic Pain that fails 

to respond to predeployment 

medical management 

NONDEPLOYABLE 
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                                                                                               Yes    No    Unclear   N/A                                        

1. Is there congruity between the stated philosophical  

perspective and the research methodology?                              □         □          □         x 

2. Is there congruity between the research methodology 

and the research question or objectives?                                     x         □         □         □ 

3. Is there congruity between the research methodology 

and the methods used to collect data?                                         x          □         □         □ 

4. Is there congruity between the research methodology 

and the representation and analysis of data?                                x          □         □         □ 

5. Is there congruity between the research methodology 

and the interpretation of results?                                                  x          □         □         □ 

6. Is there a statement locating the researcher culturally 

or theoretically?                                                                            □          x          □         □ 

7. Is the influence of the researcher on the research, and 

vice- versa, addressed?                                                                 x          □          □          □ 

8. Are participants, and their voices, adequately 

represented?                                                                                  x           □          □          □ 

9. Is the research ethical according to current criteria or,for recent studies, and is there  

 evidence of ethical approval by an appropriate body?           x           □          □         □ 

10. Do the conclusions drawn in the research report flow from the analysis, or  

 interpretation, of the data?                                                      x           □          □          □ 

Overall appraisal: Include [X] Exclude □ Seek further info □ 

 

Figure 2.3 JBI Critical Appraisal Checklist for Qualitative Research 

Author: Bergman, Frankel, Hamilton, & Yano   Year: 2014 

  



 

39 
 

                                                                                                        Y       N     Unclear  N/A 

1. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ 

(i.e. there is no confusion about which variable comes first)?  

Yes for all five articles 

 

 

x  

 

 

□  

 

 

□  

 

 

□  

 

2. Were the participants included in any comparisons similar?  

Crisp et al., (2016)/McAndrew et al., (2016)/Cichowski et al., 

(2018)                                                                    N/A 

 

 

□  

 

 

□  

 

 

□  

 

 

X  

Ryan et al., (2016), Cichowski et al., (2017)        YES 

 

3. Were the participants included in any comparisons receiving 

similar treatment/care, other than the exposure or intervention of 

interest?                     N/A - aside from Ryan et al., (2016) 

 

 

 

 

□  

 

 

 

□  

 

 

 

□  

 

 

 

X  

 

4. Was there a control group?   Yes: ONLY for Ryan et al., (2016);  

Cichowski et al., (2017) 

 

X  

 

□  

 

□  

 

□  

 

5. Were there multiple measurements of the outcome both pre and 

post the intervention/exposure?   Yes: ONLY for Crisp et al., 

(2016) 

 

 

 

X  

 

 

□  

 

 

□  

 

 

□  

6. Was follow up complete and if not, were differences between 

groups in terms of their follow up adequately described and 

analyzed?  

N/A- for all but Cichowski et al., (2017) 

 

 

□  

 

 

□  

 

 

□  

 

 

X  

 

7. Were the outcomes of participants included in any comparisons 

measured in the same way?  N/A- for all but Ryan et al., (2016) 

 

 

 

X  

 

 

□  

 

 

□  

 

 

□  

8. Were outcomes measured in a reliable way? Yes, for all studies 

included 

 

X  

 

□  

 

□  

 

□  

 

9. Was appropriate statistical analysis used? Yes, for all studies 

 

 

X  

 

□  

 

□  

 

□  

Figure 2.4 JBI Critical Appraisal Checklist for Quasi-Experimental Studies (non-randomized 

experimental studies) 

Author: Cichowski et al., (2017); Cichowski et al., (2018); Crisp et al., (2016); McAndrew et 

al., (2016); Ryan et al., (2016) 
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CHAPTER 3 

 

METHODOLOGY 

 

 The purpose of this study was to explore identified gaps found for military women 

suffering with CPP and advance the research by testing an identified treatment of an online 

mindfulness-based stress reduction (MBSR) that focused on the body, mind, and spirit for 

these active duty (AD) women with CPP while assessing the feasibility of using this as a 

practice in the active duty setting. The following chapter describes the procedures used to 

answer the research questions listed in previous chapters, describes the participants, 

questionnaires, and the analytic procedures used to reach the conclusions   

Design 

A randomized controlled trial (RCT) design, the strongest empirical evidence of a 

treatment was used to provide an appropriate framework for the proposed study. This design 

allowed for causal inferences and direct comparison of Mindfulness based stress reduction 

(MBSR) to a healthy lifestyle (HL) to establish superiority. Valid and reliable questionnaires, 

the Patient Health Questionnaire (PHQ-9) and the Brief Pain Inventory (BPI) were sent 

through the Research Electronic Data Capture (REDCap) to answer the first two specific 

aims along with a demographic form to gain more insight into the participants. The 

advantage of using REDCap includes easy accessibility of the population, time-savings for 

the researchers, and decrease in cost to conduct the research. To answer the third specific 

aim, serum samples were drawn at the beginning and end of the study. Through REDCap 

these active duty (AD) women with CPP, blinded to the intervention, were randomly 

assigned to either MBSR or the HL control.  
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Setting 

The participant pool was sought from outpatient family practice and women’s health 

clinics from one small military treatment facility (MTF) in the Northwestern United States, 

Mountain Home Air Force Base (MTHM), Idaho and the largest Department of Defense 

(DOD) MTF with a pelvic pain clinic in San Antonio, Texas. Texas has a joint population of 

Army and Air Force. The sites of selection were initially convenient for the PI, who serves 

this population and had mental health and women’s health specialists that were willing to 

assist with recruitment. These sites afforded 4,000 active duty enrollees in MTHM, Id and 

about 250,000 military beneficiaries at Wilford Hall in San Antonio, Tx. The AD female 

population in Idaho includes Asian (N=140 or 8.9%), Black (N=59 or 3.7%), Hispanic 

(N=146 or 9.3%), Mixed (N= 94 or 6%), White (N=1128 or 72%). The ethical makeup of 

Wilford Hall resembles that of the total Air Force who have about 78% White, 22% 

Minorities, 16% Black, and 6% Other. Unfortunately, we were not able to use the facility in 

San Antonio, TX for two reasons. The medical staff who would help with recruitment was 

transferred to another site and a competing study targeted recruitment towards the population 

at the same time. It is important to note that the loss of that site considerably affected the 

recruitment for this study, 

Sample 

The study population consisted of AD women diagnosed with CPP, meeting inclusion 

criteria seen in Table 3.1, from a list provided by the group practice managers (GPM) and 

local women’s health providers who agreed to help with recruitment. Potential study 

participants were approached via phone call initially unless they called the PI directly from 

flyers and a poster used for recruitment. There was not a specific ethnic recruitment plan, any 
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woman with diagnosed CPP was approached or called to offer the study to them. Women 

who met criteria were asked if they would be willing to participate in a study. For those 

interested, written informed consent was obtained. The age range assured women were 

menstruating regularly after menarche.  

Women were excluded from participation if they were unable to obtain access online 

during deployments, permanent change of duty station, retirements, or temporary duty 

assignments outside of the area during the projected 8-week intervention. Also, to assure any 

participant with a history of depression/anxiety remained stable during the study, any 

participants with suicidal thoughts or homicidal thoughts (SI/HI) within the last 90-120 days 

were excluded from the study. No exclusion for experience with mindfulness occurred.  

Table 3.1 Criteria for Study Participation 

Inclusion Criteria Exclusion Criteria 

• 21-50 years of age 

• active duty military 

woman 

• known diagnosis of 

chronic pelvic pain  

• Available for study for at 

least 3 months -No 

PCS/TDY/Deployment 

projected without internet 

access 

• Access to computer and 

telephone 

• Pregnant or breastfeeding 

• Menopausal  

• Pelvic or abdominal 

surgery within the last 6 

months 

• Vaginal or pelvic infection 

at time of enrollment 

• Underlying disease, 

including: 

• Autoimmune disorders 

(like Crohn’s)  

• Diabetes 

• Cancer/tumors 

• SI/HI 

Sample Size 

Initially it was estimated that 134 participants would be necessary, but the funding 

agency (TriService Nursing Program Grant) requested a lower sample size to make the study 

more feasible. Planning for this study design, the Dissertation Committee approved a sample 

size of 100. This size included 50 participants for each group equally divided between 
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MTHM, ID and San Antonio, TX after estimating for a statistical power of 80% (90% CI). 

To account for 10% attrition found in a previous study, Crisp et al (2016), N=110 was 

attempted during recruitment for the 8-week study. Initially, this was because both sites 

afforded >250,000 AD members per the 2017 Tricare statistical breakdown. After estimating 

37,000 females to recruit approximate 20% potential pelvic pain allowed a potential 7,500 

women to recruit. Unfortunately, during the study recruits were only added from the MTHM 

site. 

Procedure 

 

Data Management 

 

Research Electronic Data Capture (REDCap) is a secure web application used for 

building and managing online surveys and databases. REDCap has many features including 

an online projected designer and a data dictionary that can upload templates or questionnaires 

from a databank. REDCap was easy to access and use for storage and management of all the 

surveys and slide show for the HL group. All participants received emails from REDCap to 

complete the Demographic/Lifestyle Factors form at the onset of the study. This included 

select demographic and behavioral factors thought to be associated with stress and CPP (see 

Appendix B). Collection of this data provided insight into trends that emerged in data 

analysis. All Questionnaires (FFQ, PHQ-9, and BPI) were completed on REDCap during the 

study. Participants were also asked to maintain records of their daily home practice. There 

was no built-in function found in REDCap to assign the voice-over slides for the control 

group, so individual folders were set up and sent separately from the REDCap application. 

Intervention Mindfulness 
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The classic training in MBSR requires attendance at 8 weekly group classes, each 2-

hours in length and an additional “all day” experience on week six where the class is six 

hours. The live, in-person MBSR class is still the best way to learn mindfulness because of 

live interaction and group support, but sometimes is not always feasible. For this study, 

MBSR online Training consisted of written material and youtube videos on the website, 

palousemindfulness.com with weekly updates (homework assignment, progress, and 

readings). This course uses the same course curriculum and resources used for in-person 

courses. There was access to online support and youtube trainings for still and moving 

meditations.  

Each participant was given a step-by-step guide on what chapters to read from Full 

Catastrophe Living by Jon Kabat-Zin each week, what daily mindfulness sessions should 

look like, a journal to write in, and an online guide from Dave Potter was found on the site. 

Each week had readings and videos. Week one included Simple Awareness or an 

introduction to the body scan. Week two began the sitting meditation. Week three introduced 

yoga and dealing with thoughts and distractions. Week four focused on one-minute breathing 

space, responding vs reacting. Week five focused on turning toward the difficulty instead of 

moving away from it. Week six focused on mountain and lake meditations and the sacred art 

of listening. This is where the monitoring for the study stopped but were encouraged to finish 

the next two weeks on their own. However, questionnaires and lab samples were done at six 

weeks because of the projected deployment. See Appendix A for similar structure.  

The women were coached by the PI and called or texted weekly to encourage them 

and answer questions on participation. Participants devoted at least 30-45min a day, 5-6 days 

a week for 6 weeks, for MBSR, including online sessions that they individually decided the 



 

45 
 

best time of day to complete. Participants were monitored for participation and the PI sent 

each week of questionnaires only after the participant admitted to successful completion of 

the assignments for the previous week with daily practices and completion of the diary 

questions that correlated with the chapters in the book for the MBSR group and and 

documenting at least five of seven daily food intakes into myfitness pal with steps for the HL 

group. 

Intervention Healthy Lifestyle (HL) Control 

The HL control group had access to weekly voice-over slides that guided them in 

healthy nutrition and exercise choices. There was a new focus each week. Week one was an 

introduction to the program, the free fitness tracker application recommendation 

(myfitnesspal), and basic nutrition. Week two included slides that encouraged participants to 

focus on their goals with nutrition tips to help them meet their targets. Week three included 

review of participant goals while offering suggestions for selecting foods from the market. 

Week four focused on fitness goals and training motivation. Week five focused on foods 

encountered when eating out and interactive work calculating “typical meals” they would 

normally choose at different restaurants. Week six reviewed strength training, progress, 

diaries, goals, and progress where the nutritionist will be available. Week seven and eight 

focused on “healthy foods/organic foods/debates with fad dieting” and ability to maintain a 

healthy lifestyle. Each member documented in myfitnesspal and shared their diary with the 

PI.  This free site helped the HL participant journal their diet/exercise daily where they were 

able to track their goals, diet, and exercise. This site also included helpful tips, nutrition 

guides like “you need more protein” and helpful recipes dependent on what was being 

documented to help the participant succeed. 
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There was access to a certified nutritionist trained in telephone coaching available to 

our military population (for chronic diseases like diabetes, hypertension, hyperlipidemia, 

obesity) and would have focused on healthy lifestyle. The PI called/texted this group weekly 

to keep them on task. There were eight planned weeks of training for the HL group to 

coincide with the MBSR training. All slides were watched asynchronously to allow for 

varying schedules. See Appendix B for intervention activities. 

Measures 

 

The following measures were used to answer the questions posited:  

Mindfulness 

Mindfulness was planned at the beginning with the Five Facets of Mindfulness 

Questionnaire (FFQ) to assess the differences between groups in experience with 

mindfulness at the onset and finally at the end to determine fidelity in the mindfulness group. 

The FFQ (Baer, Smith, & Allen, 2004), was developed from other Mindfulness 

questionnaires with addition of the Observing factor. The FFQ is a self-report instrument 

with 39 statements that includes eight items for each of four factors related to the Kentucky 

Inventory of Mindfulness (KIMS) and seven items related to the last factor measuring 

mindfulness on five subscales:  Observing, Describing, Act with Awareness, Nonjudging of 

inner experience, and Nonreactivity to inner experience (see Appendix E). These subscales 

have been found to be both highly internally consistent (Cronbach’s alpha=.72-.88) with sub-

scale consistency ranging from .65 to .81), test-retest reliability (.71), concurrent validity and 

sensitive to change through mindfulness-based cognitive therapy (Baum et al., 2009; Baer et 

al, 2004, Giovannini et al, 2014). The FFQ can be completed in approximately 20 minutes 

(Table 3.2). 
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Pain 

Pain was an important variable to assess along with the women’s ability to cope with this 

chronic pain. There was a concern with the addition of the homework and training that 

additional questionnaire burden should be avoided and only pain and not coping was 

assessed with the Brief Pain Inventory (BPI) (Cleeland, 1991, 

https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0015/212910/Brief_Pain_Inventory

_Final.pdf). This questionnaire assesses two domains: severity of pain (4 items) and the 

impact of pain on daily functions (7 items). Designed as a short, self-report measure of pain 

in patients with chronic diseases, it can be completed in less than five minutes. It has 

established reliability (Cronbach’s alpha ranges: 0.77 to 0.91), internal consistency, good to 

excellent test-retest values (ICC .84-.90) and construct validity α >.70 in seven of nine 

studies documenting pain in cancer patients, low back pain, range of motion, muscle 

tenderness (Jelsness-Jorgensen, et al, 2016; Atkinson, Rosenfeld, Sit, Mendoza, Fruscione, et 

al., 2011; Mendoza, Mayne, Rublee & Cleeland, 2006) (Table 3.2).   

Depression 

Depression is a known covariate with pain and was necessary to assess in this experiment 

with a short survey to decrease questionnaire burden. The (Patient Health Questionnaire) 

PHQ-9 is a Likert-type self-assessment nominal screening and diagnostic tool used in 

primary care clinics in the Department of Defense (DOD) and Veteran’s Association (VA) 

routinely for somatic symptoms in depression (see Appendix C). The PHQ-9, with a cut-

point of nine, has a sensitivity of 51% and a specificity of 94%, high validity (AUROC 0.85, 

95% CI 0.82-0.88) (Bhana et al, 2015). The PHQ-9 has been used internationally as a 

criterion-based diagnosis of mental disorders translated in 25 languages with adequate 

https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0015/212910/Brief_Pain_Inventory_Final.pdf
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0015/212910/Brief_Pain_Inventory_Final.pdf
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reliability, and construct and criterion validity across diverse samples (Wittcampf et al., 

2007; Elhai et al, 2012). The DOD used the PHQ-9 in veterans and found adequate internal 

consistency Cronbach’s α=0.92, 95% CI=1.86-19.13 (Pietrzak et al, 2010), and test-retest 

(0.84) (Kroenke et al, 2010) (Table 3.2). 

Cytokine Profile 

Inflammation is a marker of pain and depression and the markers selected contributed to 

the knowledge added by the self-rated questionnaire data. Serum levels were measured pre- 

(baseline) and post- intervention of the following cytokines: interleukin 1 receptor antagonist 

(IL-1Ra); interleukin 8 (IL-8); and tumor necrosis factor alpha (TNF-α). In brief, a major 

pro-inflammatory cytokine, TNF-α is seen frequently in research along with another pro-

inflammatory cytokine, IL-8, that induces chemotaxis and phagocytosis, and has been 

associated with chronic pain conditions (Murphy, Schaeffer, & Thumbikat, 2014; Sikora, 

Smycz-Kabanska, Mielczarek-Palacz, et al, 2016). IL-1Ra is an anti-inflammatory cytokine, 

antagonizing the pro-inflammatory cytokines of the IL-1 family, this way moderating the 

body’s inflammatory response. Both, IL-8 and IL-1 Ra were found to have increased serum 

concentrations in pelvic pain patients (Ciszek et al, 2015; Crisp et al, 2016; Sipak-Smigiel et 

al., 2017), while IL-1Ra has also been observed in high concentrations in peritoneal fluid of 

CPP (Kondera-Anasz et al., 2005; Wu & Ho, 2003). The PI collected participants’ blood into 

serum separator tubes at MTHM AFB, ID. These samples were de-identified on the labels 

immediately before the samples were drawn. They were placed at room temperature upright 

according to the Qiagen company product protocol and then following this same protocol 

processed and placed for storage at -80º C until the end of the study when they were shipped 

to the lab of Dr. Abreu at UMKC, where they were kept at the same temperature until 



 

49 
 

processed. Serum concentrations (pre- and post-intervention) of IL-1Ra, IL-8 and TNF-α 

were determined by ELISA assays using commercially available kits from Bio-Techne Ltd., 

Pharmpak (R&D Systems), Catalog #PDRA00B for IL-1Ra, Catalog #PDTA00D for TNF-α 

and Catalog #PD80000C for IL-8. The characteristics of the ELISA kits used are listed in 

Appendix G. 

Table 3.2 Summary of Instruments and Markers 

Variable Measure Psychometrics (reliability/validity) Time Administered 

Background        Demographics          Not applicable                                        Baseline 

Mindfulness Five Facets of 

Mindfulness 

Questionnaire 

(FFQ) 

IC reliability (Cronbach’s α=.72-

.88), subscale consistency (.65-.81) 

Test-retest = .71, convergent & 

construct validity moderate α 

>0.72-0.92
1

 

Baseline and post-

intervention 

Pain Brief Pain 

Inventory (BPI) 

IC reliability (Cronbach’s α=.77-

.91), 

Test-retest ICC = .84-.90) 

Construct validity similar in non-ca 

pain α >0.70
2

 

  

Baseline and post-

intervention 

Depression Patient Health 

Questionnaire 

(PHQ-9) 

IC reliability (Cronbach’s α=.92), 

Test-retest ICC = .84) 

Construct/criterion validity 

(AUROC .85, 95% CI .82-.88)
3

 

  

Baseline and post-

intervention 

Biomarkers 

for 

inflammation 

 IL-8, IL-1Ra, 

TNFα 

N/A - Focusing on those already 

found in prior studies 

Baseline and post-

intervention 

 

Data Analysis 

Data collected with the instruments and demographics stored on RedCap was transferred 

to the Statistical Package for the Social Sciences (SPSS) Version 26 (SPSS Inc., Chicago, IL) 

for statistical analyses. To that dataset, we added the initial cytokine data. Additional 

cytokine data analysis was performed using PRISM 8 GraphPad. Initially, the data was 
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reviewed for outliers and missing data to apply strategies to address both issues if needed. 

Next, data description using standard statistical methods such as frequency distribution, 

graphical displays of data, and application of the appropriate descriptive statistics to 

determine each variable’s central tendency, distribution, variability, etc. (Plichta, Kellar, & 

Kelvin, 2013; Portney & Watkins, 2009). Descriptive statistics was provided for subject 

characteristics. Means and standard deviations on primary and secondary outcome variables 

were presented including pre-post intervention scores for the FFMQ, PHQ-9, and BPI 

questionnaires calculated and tested for statistically significant changes using nonparametric 

methods. A standard power of 0.8, alpha level of 0.05 with an effect size of 0.5 required 

sample size of N=100. Posthoc calculations were completed to reanalyze power for N=27, a 

power of 0.8 with the biostatistician was found for matched pair t-tests.   

It was projected that the data would not be normally distributed, and adjustments were 

made in the analysis to the non-parametric tests. The Mann-Whitney U test was used to 

compare the distribution of values for each group when comparing between groups as there 

were fewer assumptions that had to be met for this test to answer the first two questions and 

addressing Specific Aim #1 and #2 on whether the MBSR group (independent variable or 

grouping variable) had any changes in depression and pain (dependent outcome or 

characteristic of interest). The Analysis of Covariance (ANCOVA) was used to test within 

groups differences for time (T1-pre-intervention, T2-post-intervention) to also answer the 

first two questions: “what is the effect of an online MBSR training program as compared to a 

HL control on AD women’s depression scores or on perception of pain? (Polit & Beck, 

2017). The ANCOVA is a General Linear Model that blends ANOVA and regression to 

evaluate whether the means of dependent variables are equal across levels of a categorical 
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independent variable. Additionally, a factorial ANOVA was used to assist in testing for 

interactions with repeated groups. 

As question three was similar to the first two questions, the intervention (group) was the 

independent variable and the dependent variable including inflammation before and after: 

“What is the effect of an online MBSR training program as compared to a HL control on AD 

women’s inflammatory biomarkers?” The concentrations of each inflammatory marker were 

evaluated using the Repeated groups (factorial) ANOVA to test for main effects.  

Attrition and Fidelity 

 

Attrition 

 

Attrition or the process of losing subjects during a study is expected during any study 

and can introduce bias and reduce study power. This affects generalizability, validity, and 

reliability of results. Attrition can be found in higher rates in an online only study. Strategies 

to reduce attrition including motivating communication (letters, emails), engagement of 

participants, decreasing questionnaire burden, incentives (money, time off, gift cards, etc…), 

and length of time to participate in the study This study projected for 10% attrition which 

was found in the feasibility by Crisp et al. (2016). A concern in this study was the 

questionnaire burden along with homework time commitment for all activities. Strategies 

used in this study included motivational communication by email or text, engagement of 

participants, gift cards and the Full Catastrophe Living book in addition to a certificate of 

training in MBSR group and limiting the time of the study to 6 weeks. Due to the military 

sample, monetary gifts over $50 were not allowed. The gift cards were approved because of 

the work to be done in the 6-week study including a blood draw.  
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Fidelity 

To assure the intervention was the same for all participants, each participant received 

similar broad guidance through resources stored in REDCap, free access to downloadable 

applications, journals, books, and weekly texts (depending on the group they were 

randomized to). The phone calls, emails, and texts were similar but based on the individual 

needs of each participant. Protocols assured consistency for each participant. Also, since the 

interventions were online, the PI completed manipulation checks weekly to assure the 

interventions were being completed in a timely fashion. Mindfulness was also confirmed in 

the mindfulness group to assess increases in mindfulness at the end. The diaries and access to 

the website assessed the enactment of the intervention for each participant to assure the 

performance of the treatment-related skill and cognitive strategies that were relevant.  

Institutional Review Board/Organizational Approval 

  This study was reviewed and approved under minimal risk status by the University of 

Missouri, Kansas City Institutional Review Board, the Mountain Home Air Force Base Ethics 

Committee for the patients at the Idaho site, and the Wilford Hall Human Research Protection Office 

(HRPO) for recruitment at the facility in San Antonio. Finally, approval and final authorization to 

begin recruitment came from the TriService Nursing Program (TSNRP) HRPO. TSNRP had oversite 

from the funding source prior to the start of the study. Participants were asked to seek out the PI if 

they believed they could no longer participate in the study for any reason including increased 

anxiety or depression. Participants were allowed to drop at any time and had the options to be 

seen by a mental health specialist as soon as the need was identified, and the PI was notified. 

Participants were given a nominal gift card for participation in this study.  
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CHAPTER 4 

RESULTS 

 

Results will be broken down by sample description, demographics, and specific aims. 

As discussed in the previous chapter, 45 participants from Mountain Home (MTHM), ID 

agreed to participate and filled out the consent form before realizing that two were pregnant, 

one found out she was medically retiring and leaving the area, and another had surgical 

intervention in the last 6 months. After reviewing their records to verify, they were dropped 

at the onset. Out of the three names that were received from recruitment in San Antonio, TX, 

two agreed to participate but were unreachable after their initial agreement. It was unclear if 

these women were captured by another study in the physical therapy clinic for CPP, but they 

were lost. So, the participants who remained were the 41 women at MTHM who met all 

criteria to participate and agreed to continue in the study. One participant at MTHM had 

contacted the PI from the posters placed up for recruitment but deferred the study as she felt 

her endometriosis excluded her because she was told it was autoimmune. Forty-one 

participants completed the initial Patient Health Questionnaire (PHQ-9), Brief Pain Inventory 

(BPI), and the Five Facets of Mindfulness Questionnaire (FFQ). Each participant was issued 

a random number generator through REDCap and was assigned to one of two sub-groups, 

MBSR intervention (I) or HL control (C).  

During the main survey setup, attention to details was prearranged to diminish 

missing variables or components, recruit the broadest group, and stick to the resources and 

timeframe with the design. Setup was intended to allow for random assignment of nutrition 

slides to the 20 control participants, it was necessary to create different survey files within 

the larger REDCap system. The control, healthy lifestyle (HL) group, did keep track of their 
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progress in the myfitnesspal application after some assistance for a couple that struggled until 

week three. The two that struggled did send the data directly to the PI by email for the initial 

two weeks. The PI was able to monitor their progress and allowed for direct communication 

during the study. Reminders were sent if the participant fell behind in logging meals, water, 

or exercise before the beginning of the next week. Five participants had Temporary Duty 

assignments early on and either had to log their meals and exercise late (after coordinating 

with the PI) and or repeating the week they were in (four of the five were in week two) as 

they desired to continue in the study, but had some restrictions that could not be helped. As 

others had just joined the study, the PI held these participants in the week they were in until 

they met that weeks’ objectives and requirements and reset the surveys accordingly.  

The 21 participants in the intervention group (MBSR using palousemindfulness.com) 

checked in with the PI after completing their weekly assignments and practice (at least 5 days 

for 40-45 minutes each week) and completed the PHQ9, BPI, and FFQ questionnaires. Three 

admitted at the end of the study that several days were difficult and “boring”, but not enough 

to make them want to stop participation. One participant used some of the tools she learned 

to help other airmen in coping skills during a training day at the end of the study. Four 

participants messaged the PI at the end of the study in addition to answering the 

questionnaires to advise they planned to continue using what they learned on the website.  

To assure both groups began the study with the same amount of mindfulness an initial 

comparison of means with ANOVA was completed for week one. No significance was found 

between groups at the onset of the study. Then, it was necessary to assure the mindfulness 

group learned mindfulness by the end of the study using the Palouse mindfulness website to 

train. This ensured fidelity of the training for the group and allowed assessment of effects of 
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the intervention on pain and depression. It was evident that the participants in this group did 

show more mindful behavior than the control group and did improve statistically overall in 

certain areas of mindfulness towards the end and so with the statistically significant 

difference, the pain, depression, and inflammation scores were analyzed with this in mind. 

See Appendix E again for the statistical analysis for each question for both within the 

intervention group and between groups at the conclusion of the study.  

Sample Description 

After TriService Nursing Research Program allowed for recruitment, the initial 

sample (N=41) were recruited mostly from MTHM as stated earlier and began the study with 

the questionnaires. Only (N=37) agreed to a blood draw. After the beginning of week one, 

the first deployer left and the PI lost contact with her. A request was made and approved by 

the UMKC committee after two and a half months of recruitment to begin the study due to 

projected deployment and saturation from MTHM projected. The flyers at Wilford Hall were 

left up for the duration of the recruitment at MTHM. There was a higher attrition than what 

was projected (30% instead of 10%). To graduate, the PI also requested to convert the study 

to a feasibility study and received approval from the committee     

The attrition rate included eight that dropped by week two. One participant dropped 

when contacted for the pre-blood draw at onset, another after citing multiple reasons 

including: the disbelief she met criteria, “obligations” with her command, concerns her 

“squadron might see” her, “motherhood”, and the loss of a loved one after the first blood 

draw and week one. Three participants failed to return the PIs emails when the surveys were 

not completed after the consent form and blood draw was done. One participant had to have 

unexpected surgery at the beginning of the study. One participant retired and moved out of 
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the area before the study could begin. Finally, the last of the eight participants felt she would 

be too busy after week one. After the initial eight were lost, three more requested to drop out 

of the study around week three and four due to “demands of deployment” projected, 

“husband deployed” and single mother demands. The last one was also trying to cope with 

the anniversary of a “husband that had committed suicide last year” and communicating with 

her son who was struggling. The PI spent additional time with this member to assure she was 

stable and was aware of her resources. The final member dropped around week five due to 

persistent anxiety about getting the surveys done in a timely manner and the demands of the 

homework in the intervention group. This participant said, “I know this intervention helps 

with anxiety, but it is just making me more anxious to feel like I have to do something else.” 

By the conclusion of the study, the final participant total included N=28.  

Demographic 

The demographic data were analyzed for the participants and will be discussed in the 

following tables and paragraphs. The sample consisted of predominantly Caucasian active 

duty women as expected from the demographics in Idaho. Approximately 67% were 

Caucasian, 11% Black, 11% Mixed, 4% Hispanic, and 7% Other. There were no statistically 

significant differences found between groups as can be seen in Table 4.1. Most participants 

were equally distributed between control and intervention groups and fell in the 21-26-year 

age (36%) bracket followed closely by the 27-32-year group (22%) and then 39-44-year 

group (20%). 
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Table 4.1 MoCHI participant breakdown 

ANOVA Table 

 

Sum of 

Squares df 

Mean 

Square F Sig. 

Age * control vs intervention Between Groups (Combined) 2.002 1 2.002 1.102 .300 

Within Groups 74.463 41 1.816   

Total 76.465 42    

Pregnant * control vs 

intervention 

Between Groups (Combined) .058 1 .058 .469 .497 

Within Groups 5.104 41 .124   

Total 5.163 42    

Rank * control vs intervention Between Groups (Combined) .591 1 .591 1.350 .250 

Within Groups 27.159 62 .438   

Total 27.750 63    

DEPLOYER * control vs 

intervention 

Between Groups (Combined) .461 1 .461 2.376 .128 

Within Groups 12.024 62 .194   

Total 12.484 63    

Race * control vs intervention Between Groups (Combined) .089 1 .089 .077 .783 

Within Groups 47.678 41 1.163   

Total 47.767 42    

Education History * control vs 

intervention 

Between Groups (Combined) 1.444 1 1.444 2.080 .157 

Within Groups 28.463 41 .694   

Total 29.907 42    

Marital Status * control vs 

intervention 

Between Groups (Combined) .324 1 .324 .767 .386 

Within Groups 17.304 41 .422   

Total 17.628 42    

Use of Contraception * control 

vs intervention 

Between Groups (Combined) 8.049 1 8.049 1.598 .213 

Within Groups 206.463 41 5.036   

Total 214.512 42    

Number of Pregnancies * 

control vs intervention 

Between Groups (Combined) 1.048 1 1.048 .561 .458 

Within Groups 76.626 41 1.869   

Total 77.674 42    

Cesarean deliveries * control 

vs intervention 

Between Groups (Combined) .681 1 .681 2.440 .126 

Within Groups 10.880 39 .279   

Total 11.561 40    

Caffeine servings per day 

(coffee, tea, soda, chocolate) * 

control vs intervention 

Between Groups (Combined) 1.327 1 1.327 1.849 .181 

Within Groups 29.417 41 .717   

Total 30.744 42    

Between Groups (Combined) 1.844 1 1.844 1.637 .208 
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Nicotine use per day * control 

vs intervention 

Within Groups 46.202 41 1.127   

Total 48.047 42    

Average alcoholic beverages 

weekly * control vs 

intervention 

Between Groups (Combined) .000 1 .000 .000 .983 

Within Groups 17.070 41 .416   

Total 17.070 42    

Exercise minutes weekly * 

control vs intervention 

Between Groups (Combined) 2.166 1 2.166 1.892 .176 

Within Groups 46.950 41 1.145   

Total 49.116 42    

 

The participant sample predominantly had an associate degree (49%) and had been in 

the Air Force for 1-5 years (36%) with 16% serving over 20 years at the start of the study. 

Fifty-eight percent of participants were married while 27% were single and 16% divorced. A 

surprising 44% had never been pregnant while 22% had two pregnancies and 9% had over 3 

pregnancies. However, out of the pregnancies, 51% had no live births. See Tables 4.3 and 4.4 

below. Only five participants did not partake in caffeine (11%) with the majority drinking 2 

servings daily (38%). Eighteen (40%) claimed to not drink alcohol weekly while 23 admitted 

drinking between 1-3 alcoholic beverages weekly (51%). See Table 4.5 and 4.6 below. 

Additionally, a large majority of the participants, 39 (87%) claimed to not use nicotine 

products.  

Table 4.2 MoCHI Number of Pregnancies 

 Frequency Percent Valid Percent Cumulative Percent 

Valid none 20 13.0 44.4 44.4 

1 7 4.5 15.6 60.0 

2 10 6.5 22.2 82.2 

3 4 2.6 8.9 91.1 

>3 4 2.6 8.9 100.0 

Total 45 29.2 100.0  
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Table 4.3 MoCHI Live Births 

 Frequency Percent Valid Percent Cumulative Percent 

Valid none 23 14.9 51.1 51.1 

1 10 6.5 22.2 73.3 

2 9 5.8 20.0 93.3 

3 3 1.9 6.7 100.0 

Total 45 29.2 100.0  

 

Table 4.4 MoCHI Caffeine servings per day (coffee, tea, soda, chocolate) 

 Frequency Percent Valid Percent Cumulative Percent 

Valid none 5 3.2 11.1 11.1 

1 19 12.3 42.2 53.3 

2 17 11.0 37.8 91.1 

3 3 1.9 6.7 97.8 

>3 1 .6 2.2 100.0 

Total 45 29.2 100.0  

 

Table 4.5 MoCHI Average weekly alcoholic  

 Frequency Percent Valid Percent Cumulative Percent 

Valid none 18 11.7 40.0 40.0 

1-3 23 14.9 51.1 91.1 

4-6 4 2.6 8.9 100.0 

Total 45 29.2 100.0  

 

Table 4.6 MoCHI Nicotine daily use 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid none 39 25.3 86.7 86.7 

< 1/2 Pack per 

day 

2 1.3 4.4 91.1 

1/2 - 1 pack per 

day 

1 .6 2.2 93.3 

vaping daily 3 1.9 6.7 100.0 

Total 45 29.2 100.0  

 



 

60 
 

 On average, participants admitted exercising over 76 minutes a week (60%) while 

admitting to having pelvic pain from 6 months (16%), 1-2 years (20%), and over three years 

(42%). When participants were asked what their diagnosis was (specifically low back pain, 

endometriosis, irritable bowel syndrome, pelvic congestion, vestibulitis, other, or none), it 

varied and did not always match what was documented in their medical record 40% of the 

time. Several had multiple diagnoses in their medical records. Participants were asked what 

types of treatments had been attempted that helped with managing their pain and some 

comments were similar, but many admitted nothing seemed to have helped. Participants 

listed the following treatments as free text comments: “adjustments”; “Celebrex has helped 

recently. I have taken ibuprofen and other pain killers and various birth control pills for pain 

and have not had any relief”; “Chiropractor”; “Daily stretching but have recently went back 

to PT”; “Decreasing mileage ran, massage therapy, occasional ibuprofen”’ “exercise helps 

for the back pain but it never goes away and nothing helped for my lower pelvis”’ “heat and 

relaxing, sometimes motrin works but not usually. If I massage the area that hurts that 

sometimes helps as well. Usually I just have to wait for pain to pass”; “heating pads, rest, 

meds when I can”; “hot showers”; “I take Tylenol 3 but it just usually puts me out and I sleep 

through the pain”; “I’ve tried drinking special tea, birth control, medications”; “Imodium and 

trying to avoid certain foods”; “Muscle relaxers, acupuncture, meloxicam, tramadol, physical 

therapy, chiropractor, several different types of injections. There was some improvement at 

physical therapy in town. This was lost when pulled back to base to attend physical therapy. 

The rest of pain management provided little to no assistance with coping with pain”; 

“laparoscopy with ablation”; “less stress, diet and exercise”; “medication”; “motrin, muscle 

relaxers, fiber supplements, physical therapy, stretching, yoga, acupuncture/dry needling, 
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chiropractor, tiger balm”; and “Percocet”.  Unfortunately, most of the other responses 

included “nothing works” or “I just deal with it”. 

 Additionally, 11 participants were projected to deploy by the end of the study, seven 

from the intervention group and four from the control. Descriptors for the groups included 

“airmen”: four were in the control while eight were in the intervention group. The rest 

included “noncommissioned officers”: 10 were in the control while eight were in the 

intervention, and “officers”: two were in the control while one was in the intervention group. 

Duties for both groups were also similar from maintenance (maintainers and crew chiefs 

working on our jets), medical, administration, readiness, and security forces. Both groups had 

single mothers or dual military. As above, a few were separating after the study was 

completed and were deciding what they would be doing outside of the military. Both groups 

had members that had to travel for training during the study (temporary duty) but were able 

to continue with the assignments and remained in the study. Mountain Home had just 

downsized in the spring of 2019 from four squadrons to two and additionally had to spin up 

the “Mountain Home Model” in the medical group along with a new electronic medical 

system and trainings for these adjustments in addition to projected deployments which 

persisted through the end of the study. This all means that many individuals in both groups 

had changes to duties and additions to duties from the onset of the study due to the 

downsizing across the wing.  

Baseline mindfulness for both groups using the Five Facets of Mindfulness (FFM) 

was obtained during the intake/demographic collection to assure both groups were equally 

distributed for experience with mindfulness, and they were. No statistical significance was 

found between groups at onset of the study. For fidelity, a measurement for improved 
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mindfulness was assessed at the end and was shown statistically significant in the MBSR 

group alone for Describing, Act with Awareness, Nonjudgement, and Non-reactivity but not 

Observing.   

Specific Aim #1 Depression 

Question #1: What is the effect of an online MBSR training program as compared to a 

HL control on depression scores of AD women with chronic pelvic pain?  

             To achieve Specific Aim #1, the following includes the analysis of the total PHQ-9 

depression screener for between and withing groups. Most of the 28 out of 40 participants 

completed the surveys entirely, a few participants only completed the questionnaires in 

partial fulfillment. Using a one-way Analysis of Variance (ANOVA) to assure that all 

assumptions were met for a one-way Analysis of Covariance (ANCOVA), the participants 

questionnaires were analyzed to compare the effectiveness of mindfulness (I) versus healthy 

lifestyle (C) on the depression in these women. Most of these participants started out 

claiming mild to no depression. Levene’s test and normality checks were carried out and 

assumptions were met. All nine questions were individually checked for within groups with 

paired samples correlations. Both groups had statistical differences for time (Total PHQ9, 

p=.002). Unfortunately, there was no noticeable significance between groups (MBSR versus 

HL control) for depression total score (Total PHQ9, p=0.255). Comparing the estimated 

marginal means showed that the depression scores measured at the beginning and end of the 

study were similar for both groups and thus the online MBSR intervention did not appear to 

change the outcome for depression even while controlling for deployments. 

  After running ANCOVA for between-group differences, it was also necessary to 

assess whether there was any change within groups by intervention. A matched pair T-test 
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(nonparametric, Mann Whitney U) was completed after reviewing the distribution of values 

for each group. The homogeneity of variance again showed an insignificant difference. All 

four assumptions for the Mann-Whitney U were met to include the following: the dependent 

variable should be ordinal or continuous; the independent variable consists of two 

categorical, independent groups; independence of observations; and two variables are not 

normally distributed. See tables below, showing statistical insignificance (p=.071). 

 Then, the data was rerun with a Factorial ANOVA to assess the interaction effect and 

test main effects. The independent variable was left as “intervention vs control” which 

maintained the between group question and the dependent variable included the total 

depression questionnaire (PHQ9) by time (pre and post). Assumptions of Sphericity was 

reviewed with Levene’s and Box tests and then using Wilks Lambda (>.05) to assess 

interaction affects confirmed insignificant changes by intervention (between groups, p=.059 

with partial eta square of .147). However, the main affect for time was significant for both 

groups, Wilks Lambda (p=.001) with a large effect size (partial eta squared of .394). The 

graph below shows changes for both groups were similarly changed over time.  

Figure 4.1 Depression Scores for Group and Time 
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Table 4.7 Mann Whitney U Descriptive Statistics 

 N Mean 

Std. 

Deviation Minimum Maximum 

Enter Total Score: 65 3.98 2.913 0 15 

Enter Total Score: 25 2.56 2.694 0 9 

control vs 

intervention 

43 1.53 .505 1 2 

Table 4.8 Ranks 

 control vs 

intervention N 

Mean 

Rank 

Sum of 

Ranks 

Enter Total 

Score: 

control 16 15.66 250.50 

intervention 16 17.34 277.50 

Total 32   

Enter Total 

Score: 

control 13 10.54 137.00 

intervention 12 15.67 188.00 

Total 25   

Table 4.9 Test Statisticsa 

 Enter Total Score: Enter Total Score: 

Mann-Whitney U 114.500 46.000 

Wilcoxon W 250.500 137.000 

Z -.514 -1.808 

Asymp. Sig. (2-tailed) .607 .071 

Exact Sig. [2*(1-tailed Sig.)] .616b .087b 

a. Grouping Variable: control vs intervention 

b. Not corrected for ties. 
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Figure 4.2 Independent Samples 

 

 

Specific Aim #2 Pain 

 

Question #2: What is the effect of an online MBSR training program as compared to a 

HL control pre-post on AD women’s perception of pain? 

To respond to Specific Aim #2, the BPI pain scores were analyzed comparing week 

one with week six. The intention was to compare the participant’s perception of pain at the 

beginning and end of the interventions for both groups. Of the 28 participants completing the 

study, 27 participants fully completed the final BPI. Again, using ANOVA to test 

assumptions for ANCOVA, the participants questionnaires at the pre-intervention time (T1) 

were evaluated to show that there was no statistically significant difference between control 

or intervention. All questions were individually checked and again none were found to be 

significant between groups. Afterwards, the test for homogeneity of regression, tests of 

between subjects’ effects met the second assumption for ANCOVA.  

Of the data available, a one-way ANCOVA was conducted to compare the 

effectiveness of mindfulness on these active duty women’s perceptions of pain while 
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controlling for their pre-intervention perception of pain. Levene’s test and normality checks 

were carried out and assumptions were met as above. Finally, the results of ANCOVA 

demonstrated no significance between groups (MBSR versus HL control) for the pain 

screening and the only significant finding was for question eight where the intervention 

group seemed to notice changes in how their pain medications or treatments gave relief 

(p=.021).  

Table 4.10 BPI #8 Descriptive Statistics 

Dependent Variable: 8. In the last 24 hours, how much relief have pain treatments or 

medications provided?   

control vs intervention Mean Std. Deviation N 

control 4.9538 2.80137 13 

intervention 1.9214 2.49959 14 

Total 3.3815 3.02159 27 

 

Table 4.11 ANCOVA Between-Subjects Effects 

Dependent Variable:   8. In the last 24 hours, how much relief have pain treatments or 

medications provided?  

Source 

Type III 

Sum of 

Squares Tdf 

Mean 

Square F Sig. 

Partial Eta 

Squared 

Corrected Model 70.010a 2 35.005 5.019 .015 .295 

Intercept 65.944 1 65.944 9.456 .005 .283 

BPI8pain_relief_

wk1 

8.025 1 8.025 1.151 .294 .046 

Intervention 42.211 1 42.211 6.053 .021 .201 

Error 167.371 24 6.974    

Total 546.110 27     

Corrected Total 237.381 26     

a. R Squared = .295 (Adjusted R Squared = .236) 

 

 

  Comparing the estimated marginal means for each question on the BPI showed that 

the pain scores measured at the beginning and end of the study were similar in both groups 
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except for Question #8 asking whether pain medication helps. Thus, again the online MBSR 

intervention did not appear to change the outcome for perception of pain much in this 

feasibility study, which is consistent with other studies using mindfulness. To confirm and 

because it was important to compare the differences between the specific groups, a repeated 

analysis was added using Factorial ANOVA to asses interaction affects, again using group 

(intervention vs control) as the independent variable (between groups) while within groups 

included the time (pre and post) comparisons along with the continuous dependent variable 

scores for pain. Wilks Lambda had the same results as Pillai’s Trace (p=.254) for 

time*intervention which was not statistically significant. However, there was significance 

found for time (p=.007) and a partial eta squared =.283 showed a large effect size within 

subjects. see tables 4.13 and 4.14.  

 

4.12 Factorial ANOVA for BPI #8 

Descriptive Statistics 

 control vs 

intervention Mean 

Std. 

Deviation N 

8. Mark the number that 

describes how, during 

the past 24 hours, pain 

has interfered with 

your:  General Activity 

control 4.08 2.783 13 

intervention 4.36 1.906 14 

Total 4.22 2.326 27 

8. Mark the number that 

describes how, during 

the past 24 hours, pain 

has interfered with 

your:  General Activity 

control 3.08 2.660 13 

intervention 3.93 2.759 14 

Total 3.52 2.694 27 
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Figure 4.3 Pain Scores 

 

 

Specific Aim #3 Pain and Inflammation Markers 

Question #3: What is the effect of an online MBSR training program as compared to a 

HL control pre-post on active duty women’s inflammatory and pain biomarkers? 

To achieve Specific Aim #3, as a first step the concentration of three inflammatory 

biomarkers Tumor Necrosis Factor alpha (TNFα), Interleukin-8 (IL-8), Interleukin-1 

Receptor agonist (IL-1 Ra) in the serum of participants were quantified at the start of the 

study and at weeks 6-8 which was necessary to accommodate for the projected deployments. 

 The serum concentrations of the initial three inflammatory biomarkers, IL-1Ra, IL-8 

and TNF-α were measured using ELISA assays before and after the interventions. Standard 

curves, created by generating four-parameter logistic (4-PL) curves fit, were used to calculate 

the serum concentrations of IL-1ra, IL-8, and TNF-α from the optical densities (OD) raw 

data. Details of this model and parameters for curves fitting are shown in Appendix F. After 
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the initial evaluation of the cytokines previously mentioned, almost every value was below 

the detection level of the assays. It is important to note that in the body many times only very 

small amounts of a protein (or a small variability in the blood) can cause larger effects, which 

can be explained by the principle of the intracellular amplification of the effects of those first 

messengers. This way, even small variations in those cytokines could be significant for the 

body’s homeostasis. One of the committee members, Dr. Nackley, having recently purchased 

an instrument (MSD MESO QuickPlex SQ 120 using the manufacturer’s proprietary 

software MSD DISCOVERY WORKBENCH) was able to measure the cytokines more 

accurately and offered to run the serum samples of this study in her lab at Duke University 

using a customized plate, which expanded the number of cytokines evaluated. A list of those 

additional cytokines with a brief description can be found in Appendix H.  

IL-1Ra   

Using the initial samples and SPSS to analyze Homogeneity of Variance prior to 

running ANCOVA to assure the samples were similar, the null hypothesis was not rejected 

using Levene’s Test of Equality of Error variances (p=0.442 for IL-1Ra). The Homogeneity 

of Regression was verified, and assumption was met. For IL-1Ra between-subjects effects for 

intervention demonstrated the mean variance between subjects was 213689.707 and the 

within subjects variance was 1209.946 with an F value of .031. See table below for the initial 

serum analysis for the IL-1 Ra samples, the null hypothesis was retained for a significance of 

(p=0.863).  
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Table 4.13 IL1 RA Between-Subjects Effects 

Dependent Variable: Post IL1 Ra   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected 

Model 

233455.607a 2 116727.804 2.949 .080 .258 

Intercept 762589.327 1 762589.327 19.267 .000 .531 

PreIL1Ra 213689.707 1 213689.707 5.399 .033 .241 

Intervention 1209.946 1 1209.946 .031 .863 .002 

Error 672848.296 17 39579.312    

Total 5427120.231 20     

Corrected 

Total 

906303.903 19 
    

a. R Squared = .258 (Adjusted R Squared = .170) 

 

The second analysis of the IL-1RA serum samples was run at Dr Nackley’s lab using 

a one-way ANOVA, Bonferroni’s multiple comparisons in GraphPad Prism 8.4.2 which still 

included an insignificant mean difference for both groups, even removing outliers. 

Bonferonni post-hoc analysis is used performing many independent or dependent statistical 

tests and does suffer from loss of power for several reasons. One of the reasons is because it 

overcorrects for a Type I error. Figure 4.3 below shows the graph for both groups from 

GraphPad Prism analysis, the control group for time (pre-post) was -155.2 (95% CI -340.2 to 

29.70, adjusted p=.1496) and the intervention group (adjusted p=0.3641) with a mean 

difference 128.6 (95% CI -56.34 to 313.5).  
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Figure 4.4 IL-1Ra 

IL-8   

Using the initial samples and SPSS to analyze Homogeneity of Variance prior to running 

ANCOVA to assure the samples were similar, the null hypothesis was not rejected using Levene’s 

Test of Equality of Error variances (p=0.802 for IL-8). The Homogeneity of Regression was 

verified, and assumption met. For IL-8 between-subjects effects for intervention 

demonstrated the mean variance between subjects was 65.987 and the within subjects 

variance was .136 with an F value of .024. The analysis was rerun for IL-8 for confirmation. 

See the table below. The null hypothesis was retained for IL-8 with a significance of 

(p=0.879). Using the table, the pre-IL-8 was significant (p=0.003).  
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Table 4.14 IL8 Between-Subjects Effects 

Dependent Variable:   Post IL8   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected 

Model 

68.120a 2 34.060 5.996 .011 .414 

Intercept 142.495 1 142.495 25.084 .000 .596 

PreIL8 65.987 1 65.987 11.616 .003 .406 

Intervention .136 1 .136 .024 .879 .001 

Error 96.573 17 5.681    

Total 2492.096 20     

Corrected 

Total 

164.692 19 
    

a. R Squared = .414 (Adjusted R Squared = .345) 

 

Repeating the analysis with the serum samples using one-way ANOVA, Bonferroni’s 

multiple comparisons in GraphPad Prism 8.4.2 with the second data set for IL-8 after 

removing outliers, the mean difference for the control group for time (pre-post) was also not 

significant with a mean difference of 3.802 (95% CI -14.30 to 21.90, adjusted p=>.9999) in 

addition to an insignificant intervention group (adjusted p=>.9999) with a mean difference 

128.6 (95% CI -12.37 to 21.64). See Figure 4.4 below for graph after removal of outliers.  
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Figure 4.5 IL-8 
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TNFα  

For the final projected ELISA, again the initial samples were analyzed using SPSS, 

Homogeneity of Variance was tested prior to running ANCOVA to assure samples for both 

groups were similar, the null hypothesis was not rejected for Levene’s Test of Equality of 

Error variances (p= 0.659 for TNFα). The Homogeneity of Regression was verified and 

found to meet the assumption with an insignificance (p=0.225 TNFα). For TNFα between-

subjects effects for intervention had a mean variance of 37.246 and the within subjects 

variance was 1.081, an F value of 39.955, and an insignificance finding (p=0.297). 

Unfortunately, only about 6% of the difference can be explained by the intervention.  

See table below.  

Table 4.17 TNFα Between-Subjects Effects 

Dependent Variable:   Post TNFα   

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

Corrected 

Model 

41.938a 2 20.969 22.495 .000 .726 

Intercept 10.529 1 10.529 11.295 .004 .399 

PreTNFalpha 37.246 1 37.246 39.955 .000 .702 

Intervention 1.081 1 1.081 1.160 .297 .064 

Error 15.847 17 .932    

Total 98.512 20     

Corrected 

Total 

57.786 19 
    

a. R Squared = .726 (Adjusted R Squared = .693) 

 

Reviewing TNFα marker, the null hypothesis would not be rejected. There was no 

statistically significant difference between groups as demonstrated by one-way ANOVA 

(p=0.297) or running ANCOVA controlling for preintervention ELISAs. A Tukey post hoc 
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test showed that intervention groups appeared to have similar results for the TNFα marker. 

This was repeated with Bonferroni without any changes. Because of the concerns for the 

analysis and the equipment, the following includes the second analysis with GraphPad Prism. 

The samples were rerun and analyzed using a one-way ANOVA, Bonferroni’s 

multiple comparisons in GraphPad Prism 8.4.2 for TNFα removing outliers. The control 

group demonstrated a significant mean difference for time (pre-post) of -19.20 (95% CI -

25.20 to -13.20, adjusted p=>.0001). However, the intervention group failed to show 

significance with (adjusted p=>.9999) and a mean difference of 2.174 (95% CI -3.697 to 

8.045). See Figure 4.5 below for graph after removal of outliers.  

C
O

N
 P

RE

IN
TER

 P
RE

C
O

N
 P

O
ST

IN
TER P

O
ST

0

10

20

30

C
o

n
c

e
n

tr
a

ti
o

n
 p

g
/m

L

TNF-a (outliers removed)
**** ****

 

Figure 4.6 TNFα 

Additional Markers 

 During the second analysis at Duke there were enough of the samples left to add 

additional markers with the equipment available as stated earlier. Again, a one-way ANOVA, 

Bonferroni’s multiple comparisons in GraphPad Prism 8.4.2 was used to analyze these 

markers both before and after the outliers were removed. Additional markers included: 

granulocyte colony stimulating factor (GM-CSF), IFNy, IL-10, IL-17A, IL-, IL-6, Eotaxin, 

monocyte chemotactic protein-1 (MCP-1), stromal cell derived factor-1 (SDF1a), vascular 

endothelial growth factor (VEGFa). Only a few of these additional markers demonstrated 
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statistical significance including: IL-10, IL-17A, IL-4, GM-CSF, IFNy. The findings are 

included below briefly as they were not part of the projected ELISAs. Some participants 

seemed to be outliers for both pre- and post (C20 for GM-CSF, IL-4, IL-6, and IL-8; I11-

IFNy, IL-10, IL-17A, IL-6, and TNFa). 

IL-10 

Interleukin-10 (IL-10) can inhibit proinflammatory responses of both adaptive 

responses. For IL-10 in this analysis a significant mean difference for only the control group 

for time (pre-post) was found (p=<.0001, 95% CI diff -2.582 to -1.466, mean diff -2.024). 

The intervention group failed to show significance with (adjusted p=>.9999, mean diff 

0.07364, 95% CI diff -0.4965 to 0.6438). See Figure 4.6 below for graph following removal 

of outliers.  

IL-17A 

 Interleukin-17A (IL-17A) levels correlate with tissue damage and also included a 

significant mean difference for only the control group for time (pre-post) p=<.0001, 95% CI 

diff -44.48 to -23.35, mean diff -33.92. The intervention group again did not show a 

significant difference (p=>.9999, mean diff -.4682, 95% CI diff -11.50 to 10.57. See Fig 4.6 

below for graph of data removing outliers. 

IL-4 

 Interleuken-4 (IL-4), which induces helper T-cells was a third marker that only 

showed significance in the control group for time. The within group analysis of the control 

group had a mean difference p=<.0001, 95% CI of diff -1.725 to -.6497, and a mean diff of -

1.187 while the intervention group had a mean difference p=>.4907, 95% CI diff -.1839 to 

.8490, and a mean diff of .3326. 
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IFNy 

 Interferon gamma (IFNy), the only dimerized soluble cytokine (Type II) interferon 

that correlates with protection was also showed significant only in the control group for time. 

The within group analysis for control had a mean difference p=.0003, 95% CI of diff -63.10 

to -15.43, mean diff -33.14 while the intervention group had a mean difference p=>.9999, 

95% CI of diff -22.95 to 24.73, and a mean diff .8904. 

 

GM-CSF 

 Granulocyte-colony stimulating factor (GM-CSF), a precursor on bone marrow and in 

the brain which is a cytokine and hormone that stimulates neutrophil processes and 

accelerates recovery (decreasing inflammation), was the final marker demonstrating 

significance in the control group alone for time (within group). The mean difference again 

with outliers removed had a power (p=<.0001). Review of the figure below includes the 

graph for all these markers. 
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Figure 4.7 IL-10, IL-17A, IL-4, GM-CSF 

Conclusions 

 In this study two interventions were compared: an online-MBSR training found at 

Palousemindfulness.com with a guided nutrition and exercise training alone. At the 

beginning, both groups were novice to MBSR trainings but not to exercise. Following the 

training, fidelity was confirmed in the MBSR group showing statistical improvements in 

Describing, Act with Awareness, Nonjudgement, and Non-reactivity, but not Observing.  

Given the results of this analysis and the significant changes by time for depression in 

both groups without differences between groups at the 6-week follow-up assessment, an 

early assessment, not much can be inferred for depression in a group that started with mild to 

no depression. For pain, findings were like other mindfulness research, where no 
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improvement in total pain was found between groups. Improvements were found in both 

groups within groups for time. Additional assessment of each question did demonstrate 

significance in only question #8 of the BPI between groups showing that the mindfulness 

group felt the treatment they were given in the last 24 hrs was more effective for their pain 

than at the onset.  

Reviewing the positive trend in the inflammatory markers above the group who began 

as the “control” was the only group demonstrating statistical change in both anti- and pro-

inflammatory markers. Nonparametric tests were used to analyze whether depression, pain, 

or inflammation and pain markers changed. Inference will be suggested that the data seems 

to suggest that MBSR is protective against stressors related to inflammatory mediators. There 

were additional stressors for both groups with deployments, temporary duty assignments, and 

life stressors, the inflammatory changes were only seen in the nutrition/exercise intervention 

as if modifying these women’s diet to more anti-inflammatory foods or encouraging 

modified exercises to their regimen affected the markers more than MBSR vs MBSR gave 

some protection. Although there was not a significant change between groups at 6 weeks, 

there was significance for time within both intervention groups for depression and perception 

of pain.  
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CHAPTER 5 

DISCUSSION 

 

 

 The purpose of this study was to explore identified gaps found for military women 

suffering with CPP and advance the research by testing an identified treatment of an online 

Mindfulness-based stress reduction program (MBSR) that focused on the body, mind, and 

spirit for these active duty women with CPP while assessing the feasibility of using this as a 

practice in the active duty setting. To answer the questions, participants were provided 

questionnaires to measure depression with Patient Health Questionnaire (PHQ9), pain with 

the Brief Pain Inventory (BPI), and mindfulness with the Five Facets of Mindfulness 

Questionnaire (FFQ) at the beginning of the study throughout the intervention in addition to 

requesting a serum sample to measure ELISAs (Tumor Necrosis Factor alpha, Interleukin-8, 

Interleukin-1 Ra) with additional biomarkers added during the second analysis of samples at 

Duke.  

To assess the effect of the intervention on pain and depression, it was necessary to 

assure that both groups started with equivocal knowledge of mindfulness, which was 

demonstrated with comparisons at the beginning of the study with the FFQ between groups 

where there weren’t a statistically significant knowledge of any one participant in either 

group. Additionally, to assess fidelity it was important to assure there was a significant 

difference in mindfulness in the MBSR group at the end of the training which was 

demonstrated in four of the five subcategories of the FFQ. The mindfulness training appeared 

to change the intervention group’s mindful actions which demonstrates increased knowledge 

in mindful thoughts and activities with the online training found at palousemindfulness.com. 
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Specific Aim #1 

 Specific Aim #1 focused on whether participants had any changes in their depression 

scores within groups (MBSR and HL) and between groups (MBSR vs HL). For the total 

depression score (PHQ9), the only significance found for both groups included time but there 

was no significance between interventions. Five participants discovered that they were 

deploying and five more discovered their spouse was deploying in a short window after 

beginning the study. Two began the separation process from the military for medical reasons. 

Additionally, during the study, the wing had just downsized and had increased workload on 

many of the participants with low manning and higher demands for the operation. Three 

participants had missing data towards the end. These three deployed early and were unable to 

accomplish the surveys completely even though they continued with the program. This 

altered the data slightly with the missing data points effecting the total numbers. Controlling 

for deployments, no difference was found in the results.  

 Three of the mindfulness participants acknowledged that they were using what they 

were learning and were planning to continue practicing mindfulness following the study as 

they felt they were “coping better”. Although, it was up to the individual participant as to 

what mindfulness youtube video they watched and how they individually completed their 

homework assignments, this intervention did not include group work or learning from the 

experiences in a group. Despite the lack of significance found between the groups for 

depression, many participants appreciated the website and training and remained committed 

until the end with lower overall scores at the 6-week recheck. One participant even used the 

information after the study to train other airmen in one of the mindfulness teachings for 

resilience on a training day. Looking at the evidence for time, there was improvement in 
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scores circumstantially, even allowing for the increased stress from the deployment 

operations and manning across the wing, it just was not significant between the groups.  

 Clinically, most of these participants had no to mild depression (with a few 

exemptions) to begin with. So, it would be difficult to have a significant positive change by 

the end of the study (6-weeks). Also, new guidance by the Agency for Healthcare Research 

and Quality (AHRQ) developed a whitepaper including an outcome measures framework for 

classifying outcomes that are relevant to patients with depression (Gliklich, Leavy, & Li; 

2020). Several recommendations were made which included patients considered “in 

remission” if they demonstrating a PHQ-9 score less than 5. Additionally, it was 

recommended that the timeframe for measurement include 6 months (+/- 60 days) for 

reassessing any statistical changes. This would warrant a repeat analysis to include more than 

the 6-week follow up questionnaire that was included for this study. 

Specific Aim #2 

Specific Aim #2, dependent variable of pain, focused on whether participants had any 

changes in the perception of their pain after the interventions offered. The participants 

appeared to show no significant difference in their perception of pain in either intervention, 

except for question eight between groups (p=.021). Both groups had extra training for 

deployments, a member was married and fractured her foot in week seven, two surgeries 

occurred in week eight for participants, and again multiple stressors throughout the study for 

both intervention groups. Personal factors best explain the lack of significant change but 

were difficult to control for every stressor. Although, multiple mindfulness studies have 

demonstrated similar outcomes for perception of pain. It is the ability to cope with the pain 

that is more pertinent and would be beneficial to study in the future.  
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Specific Aim #3 

As stated in Chapter four, Specific Aim #3 focused on whether participants had any 

changes in their inflammatory markers after the interventions offered. The initial data 

analysis was not promising with the initial three ELISAs. However, after the serum samples 

were rerun for comparison at the Duke lab, the TNFα did demonstrate significance within the 

control group (p=>.0001) only. There was not significance found between groups for any of 

the other two initial ELISAs.   

During the second analysis, more biomarkers that included pro-inflammation and 

anti-inflammation were included which did demonstrate statistical significance. Additional 

markers included: granulocyte colony stimulating factor (GM-CSF), IFNy, IL-10, IL-17A, 

IL-, IL-6, Eotaxin, monocyte chemotactic protein-1 (MCP-1), stromal cell derived factor-1 

(SDF1a), vascular endothelial growth factor (VEGFa). Only five of these additional markers 

demonstrated statistical significance including: IL-10, IL-17A, IL-4, GM-CSF, IFNy. The 

significance was only found in the healthy lifestyle “control” group for all markers, which 

did not change even controlling for deployment. Attempting to control for covariates also did 

not assist in finding any statistically significant differences between groups that would 

explain this change.  

It is clear from research that an imbalance of cytokine production plays an important 

pathogenetic role in several inflammatory and chronic diseases. Blocking the activity of this 

process can result in the improvement of clinical and biochemical parameters. So, finding 

that the mindfulness group failed to have significant changes in the inflammatory markers, 

which is not what was found in the control, in and of itself is a significant finding. Obviously, 

more work will be necessary to evaluate the cytokine markers with more subjects.  
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Benefits 

The intent with this study was to offer at least as good a chance of controlling the 

disease as standard treatments. The PI compared the online intervention treatment with a 

nutrition and exercise intervention that was intended to be the control. After comparison, 

with the amount of training on inflammatory diets and modified exercise, it was determined 

that both appeared to be interventions. Both interventions allowed for widest options for 

doing the program in the participant’s own time to determine whether the treatment was 

better than a standard in-class option for treatment of this chronic pain. There was no 

guarantee that there would be any benefit from this study. However, clinically both groups 

admitted to gaining insight into coping skills, meeting their weight goal, improvements in 

some pain facets by verbal admission and at the end of the study both groups did have 

improvements in overall pain and depression scores.  

Limitations of the Design 

 Using a web-based survey had several advantages including accessibility of the 

population, time savings for researcher, and a decrease in cost to conduct research. Using a 

web-based survey design also had several limitations. Participants had to have access to the 

emails they received and ability to open the attached link. The sheer amount of survey 

requests using web-based systems to approach potential study participants led to respondent 

/survey fatigue which led to an unwillingness to participate by some participants who did 

drop out before completion of the study.  

 Additionally, the participants could have been lost due to technical inability to 

respond to the application downloaded to their phone and the surveys through REDCap. 

Concern initially for generalizability with a small sample was considered with the discovery 
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of a similar study at the physical therapy department in San Antonio focused on pelvic pain 

recruiting during the open recruitment for this study. Although the initial response rate at 

MTHM AFB, ID was impressive in the two and a half months of recruiting, after excluding 

participants due to exclusion criteria and a 30% attrition rate, the study was concluded with 

28 participants from MTHM only. It was anticipated there would be a loss of 10% at the 

beginning of the study. Also, without getting participants from San Antonio, the sample 

selection limited the diversity and amount of the sample. The PI expected at least some of the 

data to be non-normally distributed.  

Also, a couple of questionnaires were not completed by participants and so were not 

included in the analysis of the full questionnaires which may have affected the analysis. 

Another weakness was the online tools that were used. One participant specifically struggled 

with the myfitnesspal application and also reviewing the nutrition slides and needed 

assistance with the slides weekly and sent emails with her food, water, exercise, and goals 

until the third week when she was able to figure out how to start using the application after a 

few tips from the PI. Several others had to be reminded regularly to load their daily journal. 

The third limitation for the mindfulness group was that this group did not record their 

diet or exercise regimen to assure that they were also monitoring their diet and staying active. 

Most participants admitted to exercising 75 hours or more weekly, but it is unclear if this 

changed with the other homework and requirements given with deployments. Also, the 

mindfulness group did not have to advise the PI of what they did for their homework. They 

only had to confirm that they had followed the guidance and read, watched the online videos, 

and practiced at least 5 days a week.  
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Another limitation was that while the participants were monitored for their homework 

and surveys, other lifetime events were not monitored. This study included participants not 

familiar with mindfulness and expected them to learn through self-paced/self-driven audio 

with online youtube videos and reading without significant guidance and minimal direction 

from the PI. The PI closely monitored weekly and checked-in by email, text, or call for 

coaching and fidelity encouragement to all participants. However, at the end of the study, it 

was discovered that a few participants had life stressors including steroid injections, illnesses, 

spouses deployed, demands of single motherhood, and a marriage and broken arm in the 

mindfulness group. Yet, even with additional stressors (not including downsizing the wing 

and deployments projected) the mindfulness group failed to have increased inflammation 

with the cytokines measured. 

Measurement error occurs by the rater, tool, or characteristics being measured 

(Portney & Watkins, 2009). The tools and characteristics in this study were standardized 

which leaves the error originated mostly by the rater (participants). Based on the component 

scores and analysis, using the online MBSR, though feasible even when deployed, did not 

demonstrate a statistically significant change in depression (compared with the control), pain, 

or inflammation. It also necessitated the participant be more driven and self-propelled to 

complete the full course.  

Recommendations for Practice 

 In clinical practice, assigning a healthy lifestyle for women with CPP is common. 

However, with the results from this study, recommending an online intervention with 

minimal guidance does appear to have demonstrated some benefits, if only to somehow 

prevent increased inflammation in these women. Pain perception remained statistically 
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insignificant aside from the consideration of treatment that was helpful in the last 24 hrs. The 

depression questionnaire did not demonstrate any statistically significant differences between 

the groups from baseline either. Professional demands in the military can be overwhelming 

for many active duty individuals. Adding chronic pain, children, and pending deployment to 

the mix can increase stress, anxiety, and add to some of the findings of this study.  

The lack of statistical improvement in the MBSR group could be due to several 

reasons including the small number of participants, the limitations of not knowing exactly 

what each participant did for homework, only reaching out weekly to assure they were 

completing their homework and watching their daily assignment online, or the addition of 

stressors of the flux of transition at the base with the deployments. Ultimately, MBSR has 

demonstrated longstanding evidence of improvements in depression scores and coping with 

all types of pains. A symbiotic effect was expected in this group by adding the mindfulness 

training. However, it might be necessary to consider fully comparing the classic model of 

weekly classes versus the online-only MBSR in addition to monitoring other lifestyle 

activities or stressors that might occur.  

Additionally, future studies could consider comparisons between active duty and 

civilian women with CPP. Looking at deployed women would be another important insight 

into data downrange. The MBSR intervention in addition to baseline information for 

nutrition and exercise for both groups might offset discrepancies in the future. Lastly, 

allowing for repeat analysis of inflammatory markers and depression at six months at the 

minimum would give more information on longevity of effects and on whether there would 

be statistical significance between groups.  
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Conclusion 

 The purpose of this study was to explore identified gaps found for military women 

suffering with CPP and advance the research by testing an identified treatment of an online 

MBSR program that focused on the body, mind, and spirit for these active duty women with 

CPP while assessing the feasibility of using this as a practice in the active duty setting.  

According to the theoretical foundations of this study, a mind-body connection appears to 

exist and is important for health and well-being. The MBSR intervention had some effect on 

the homeostasis of the body more than just healthy lifestyle through changes in production of 

body molecules related to inflammation and pain. While an early evaluation on mental state 

did not appear to show significant changes, repeating the screening at 6 months along with a 

repeat biomarker check at 4-6 months would contribute to the findings and knowledge.  

The study outcomes suggest that continuing to recommend a healthy lifestyle in 

addition to using MBSR for coping skills to cope with CPP is feasible in the active duty 

setting and might offer some protection with inflammation not completely understood at this 

time. Participants ranged in age, social status, education, and job responsibilities. The high 

demands of the military will never cease for prolonged periods and readiness operations will 

always be high on the priority list. In this study, the active duty women continued to work in 

their groups even with deployments pending with minimal encouragement and guidance. 

Active Duty women are driven and usually highly motivated for self-paced learning. 

However, offering additional guidance and classroom settings might be more beneficial and 

should be considered in future studies. This study and the findings add to the body of 

literature for active duty members and on-line only MBSR training with this population.  
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APPENDIX A 

Palouse Mindfulness 

Week 1          Simple Awareness Introduction to the Body Scan  

Week 2  Attention & The Brain Introduction to Sitting Meditation  

Week 3  Dealing with Thoughts Introduction to Yoga  

Week 4  Stress: Responding vs. Reacting STOP: The One-Minute Breathing 

Week 5  Dealing with Difficult Emotions or Physical Pain Turning Toward…  

Week 6  Mindfulness and Communication Lake & Mountain Meditations  

Week 7  Mindfulness and Compassion Lovingkindness Meditation  

Week 8  Conclusion Developing a practice of your own  

These materials and more can be found at palousemindfulness.com 
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APPENDIX B 

 

DEMOGRAPHIC QUESTIONNAIRE 

 

Investigators: Carol Crisp, MS, FNP, PhD student    

UMKC IRB #: 18-078  

================================================================= 

Patient Eligibility Checklist: 

 21-50 years of age  

  active duty female  

 English as first language  

 diagnosed with chronic pelvic pain 

 no abdominal or pelvic surgery in last 6 months 

 is not menopausal  

 is not pregnant  

 is not breastfeeding  

 no known vaginal or pelvic infection at the time of study enrollment, nor currently 

being treated 

 without underlying disease including:  diabetes, tumors, auto-immune disorders 

 without allergies  

 Has access to a computer, telephone, and wifi 

 Will not PCS or deploy in the next 3 months -and lose access to internet during study 

 consent form signed 

 

 

Patient Date of Birth (month/day/year):  __________________________________ 

Education (years completed):  _____________________ 

Race:       White       Black   Asian        Hispanic         Other  _______________ 

Marital Status: 

  single 
 married 

 widowed 

 divorced 

Household Income:   

Less than $30,000 

 $30,001 – $50,000 

 $50,001 – $75,000 

 $75,001 – $100,000 

 $100,001 - $150,000 

 Over $150,000 

 



 

90 
 

Height:  ________ inches/cm        Weight:  _______ lbs/kg     BMI:  ____________ 

Last normal menstrual period (LNMP)   _________________________ 

                                                                    dd/mm/year 

Current method of contraception:      

  barrier methods 

 injective hormone 

 oral contraceptives 

 intrauterine device 

 none, sterilization (tubal ligation or Essure placement) 

 none 

 Other (specify):   

 

How many pregnancies?  ___  

How many live children?   ____                              

Has the participant ever had a cesarean birth?     Yes       No 

If yes, number of cesareans ________ 

Average number caffeine servings/day (coffee, tea, soda, chocolate)   _____________ 

Smoke Cigarettes:     No            Yes 

If yes, average number/day ____________ 

Average number of alcoholic beverages/week ___________________ 

Average number of minutes exercising/week ____________________ 

How long have you had pelvic pain? ___________________ 

Any other medical history?_______________________________________________ 

What treatments have been attempted for your pain? 

___________________________________________________________________________

___________________________________________________________________________

______ 

Have any of these interventions helped you coping with your pain? 

____________________________________-

_______________________________________________ 

How many deployments have you been on in the last 5 years?  

none 

1 to 2 

3 to 4 

5 or more 

Have you ever been disqualified for a deployment because of pelvic pain?  

____________________________ 

Where are you currently stationed? 

____________________________ 
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APPENDIX C 

PHQ-9 

Over the Last 2 Weeks, How Often Have You Been Bothered by Any of the Following 

Problems?  

 

Not at All         Several Days          More than Half the Days         Nearly Every Day 

 0-1 Day             2-6 Days                           7-11 Days                          12-14 Days 

 

 

1. Little Interest or Pleasure in Doing Things                                            0          1         2       3 

2. Feeling Down, Depressed, or Hopeless                                                 0          1         2       3 

3. Trouble Falling or Staying Asleep, or Sleeping Too Much                   0          1         2       3 

4. Feeling Tired or Having Little Energy                                                   0          1         2       3 

5. Poor Appetite or Overeating                                                                   0         1         2       3 

6. Feeling Bad About Yourself—or That You Are a Failure or Have Let 0         1         2       3 

Yourself or Your Family Down 

7. Trouble Concentrating on Things, Such as Reading the Newspaper or  0         1         2      3 

Watching Television 

8. Moving or Speaking So Slowly That Other People Could Have Noticed. 0      1         2      3 

Or the Opposite—Being So Fidgety or Restless That You Have Been 

Moving Around a Lot More Than Usual 

9.  Have thoughts of suicide or self-injury                                                      0         1       2     3 

 

 

 

 

 

 

Interpretation of Total Score/Total Score Depression Severity: 0-4 = None, 5-9 = Mild 

Depression, 10-14 = Moderate Depression, 15-19 = Moderately Severe Depression,  

20—24 = Severe Depression. 
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APPENDIX D 

Five Facet Mindfulness Questionnaire (FFMQ) 

Ruth A. Baer, Ph.D. 

University of Kentucky 

 

Please rate each of the following statements using the scale provided. Write the number 

in the blank that best describes your own opinion of what is generally true for you 

----------------------------------------------------------------------------------------------------------------

--  

 1  2  3  4  5  

never or very 

rarely true  

rarely  

true  

sometimes  

true  

often  

true  

very often or 

always true  

 

 _____ 1. When I’m walking, I deliberately notice the sensations of my body moving.  

_____ 2. I’m good at finding words to describe my feelings.  

_____ 3. I criticize myself for having irrational or inappropriate emotions.  

_____ 4. I perceive my feelings and emotions without having to react to them.  

_____ 5. When I do things, my mind wanders off and I’m easily distracted.  

_____ 6. When I take a shower or bath, I stay alert to the sensations of water on my body.  

_____ 7. I can easily put my beliefs, opinions, and expectations into words.  

_____ 8. I don’t pay attention to what I’m doing because I’m daydreaming, worrying, or  

otherwise distracted.  

_____ 9. I watch my feelings without getting lost in them.  

_____ 10. I tell myself I shouldn’t be feeling the way I’m feeling.  

_____ 11. I notice how foods and drinks affect my thoughts, bodily sensations, and emotions.  

_____ 12. It’s hard for me to find the words to describe what I’m thinking.  

_____ 13. I am easily distracted.  

_____ 14. I believe some of my thoughts are abnormal or bad and I shouldn’t think that way.  

_____ 15. I pay attention to sensations, such as the wind in my hair or sun on my face.  

_____ 16. I have trouble thinking of the right words to express how I feel about things  

_____ 17. I make judgments about whether my thoughts are good or bad.  

_____ 18. I find it difficult to stay focused on what’s happening in the present.  

_____ 19. When I have distressing thoughts or images, I “step back” and am aware of the 

thought or image without getting taken over by it.  

_____ 20. I pay attention to sounds, such as clocks ticking, birds chirping, or cars passing.  

_____ 21. In difficult situations, I can pause without immediately reacting. 

_____ 22. When I have a sensation in my body, it’s difficult for me to describe it because I 

can’t find the right words.  

_____ 23. It seems I am “running on automatic” without much awareness of what I’m doing.  

_____24. When I have distressing thoughts or images, I feel calm soon after.  

_____ 25. I tell myself that I shouldn’t be thinking the way I’m thinking.  

_____ 26. I notice the smells and aromas of things.  

_____ 27. Even when I’m feeling terribly upset, I can find a way to put it into words.  

_____ 28. I rush through activities without being really attentive to them.  

_____ 29. When I have distressing thoughts or images I am able just to notice them without  
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reacting.  

_____ 30. I think some of my emotions are bad or inappropriate and I shouldn’t feel them.  

_____ 31. I notice visual elements in art or nature, such as colors, shapes, textures, or 

patterns of light and shadow.  

_____ 32. My natural tendency is to put my experiences into words.  

_____ 33. When I have distressing thoughts or images, I just notice them and let them go.  

_____ 34. I do jobs or tasks automatically without being aware of what I’m doing.  

_____ 35. When I have distressing thoughts or images, I judge myself as good or bad,  

depending what the thought/image is about.  

_____ 36. I pay attention to how my emotions affect my thoughts and behavior.  

_____ 37. I can usually describe how I feel at the moment in considerable detail.  

_____ 38. I find myself doing things without paying attention.  

_____ 39. I disapprove of myself when I have irrational ideas. 

 

 

FFMQ Scoring instructions  

For all items marked “R” the scoring must be reversed. Change 1 to 5, 2 to 4, 4 to 2, and 5 to 

1 (3 stays unchanged). Then sum the scores for each subscale.  

Observing  

1, 6, 11, 15, 20, 26, 31, 36  

Describing  

2, 7, 12R, 16R, 22R, 27, 32, 37  

Acting with awareness  

5R, 8R, 13R, 18R, 23R, 28R, 34R, 38R  

Nonjudging of inner experience  

3R, 10R, 14R, 17R, 25R, 30R, 35R, 39R  

Nonreactivity to inner experience  

4, 9, 19, 21, 24, 29, 33 
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APPENDIX E 

 

 

Mindfulness Questionnaires 

OBSERVING Paired 

sample Sig. 

(2-tailed) 

Between 

subjects 

Sig. 

1. When I’m walking, I deliberately notice the sensations of 

my body moving. 

6. When I take a shower or bath, I stay alert to the sensations 

of water on my body. 

11. I notice how foods and drinks affect my thoughts, bodily 

sensations, and emotions. 

15. I pay attention to sensations, such as the wind in my hair or 

sun on my face. 

20. I pay attention to sounds, such as clocks ticking, birds 

chirping, or cars passing. 

26. I notice the smells and aromas of things. 

31. I notice visual elements in art or nature, such as colors, 

shapes, textures, or patterns of light and shadow 

36. I pay attention to how my emotions affect my thoughts and 

behavior. 

 

1.000                 .406 

 

.465                   .065 

 

 .444                 .254 

 

.115                  .182  

 

.169                   .503     

.165                   .065 

 

.004                   .047 

 

.325                   .007                

DESCRIBING Paired 

sample  

Sig. (2-

tailed) 

Between 

subjects 

Sig. 
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2. I’m good at finding words to describe my feelings. 

7. I can easily put my beliefs, opinions, and expectations into 

words. 

12. It’s hard for me to find the words to describe what I’m 

thinking. 

16. I have trouble thinking of the right words to express how I 

feel about things. 

22. When I have a sensation in my body, it’s difficult for me to 

describe it because I can’t find the right words. 

27. Even when I’m feeling terribly upset, I can find a way to 

put it into words. 

32. My natural tendency is to put my experiences into words. 

37. I can usually describe how I feel at the moment in 

considerable detail. 

.726                    .000 

 

.914                    .002   

 

 .496                   .003    

  

.170                     .009    

 

.806                     .058    

 

.597                    .021    

.034                   .000   

 

.602                    .001 

ACT WITH AWARENESS 

5. When I do things, my mind wanders off and I’m easily 

distracted. 

8. I don’t pay attention to what I’m doing because I’m 

daydreaming, worrying, or otherwise distracted. 

13. I am easily distracted. 

18. I find it difficult to stay focused on what’s happening in the 

present. 

Paired 

sample  

Sig. (2-

tailed) 

Between 

subjects 

Sig. 

.058                    .005 

 

.102                    .073 

.716                    .003 

 

.224                    .000 
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23. It seems I am “running on automatic” without much 

awareness of what I’m doing. 

28. I rush through activities without being really attentive to 

them. 

34. I do jobs or tasks automatically without being aware of 

what I’m doing. 

38. I find myself doing things without paying attention. 

.021                    .090 

 

.294                    .000 

 

.915                   .028 

.299                   .002    

NON-JUDGMENT 

3. I criticize myself for having irrational or inappropriate 

emotions. 

10. I tell myself I shouldn’t be feeling the way I’m feeling. 

14. I believe some of my thoughts are abnormal or bad and I 

shouldn’t think that way. 

17. I make judgments about whether my thoughts are good or 

bad. 

25. I tell myself that I shouldn’t be thinking the way I’m 

thinking. 

30. I think some of my emotions are bad or inappropriate and I 

shouldn’t feel them. 

35. When I have distressing thoughts or images, I judge myself 

as good or bad, depending what the thought/image is about. 

39. I disapprove of myself when I have irrational ideas. 

Paired 

sample  

Sig. (2-

tailed) 

Between 

subjects 

Sig. 

.191                    .176 

.565                    .001 

 

.732                     .003 

 

.232                     .004  

 

.489                     .056 

 

.095                    .000 

 

.036                     .001 

.113                     .017 
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NON-REACTIVITY 

4. I perceive my feelings and emotions without having to react 

to them. 

9. I watch my feelings without getting lost in them. 

19. When I have distressing thoughts or images, I “step back” 

and am aware of the thought or image without getting taken 

over by it. 

21. In difficult situations, I can pause without immediately 

reacting. 

24. When I have distressing thoughts or images, I feel calm 

soon after. 

29. When I have distressing thoughts or images, I am able just 

to notice them without reacting. 

33. When I have distressing thoughts or images, I just notice 

them and let them go. 

Paired 

sample  

Sig. (2-

tailed) 

Between 

subjects 

Sig. 

.310                   .004 

.060                   .196 

 

 

.150                  .027  

 

.427                  .001 

 

.847                  .000 

 

.408                  .000 

 

.128                  .001 
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Appendix F 

 

Curve fitting for standards ELISA assays 

 

     The concentrations of the proteins of interest, initially measured as optical densities (OD), 

on ELISA assays are calculated based on standard curves. That is, along with the 

experimental samples, standard samples of known concentrations are also run as part of the 

assay. 

 

     A standard curve is generated, and it is used to calculate the samples’ concentrations using 

their measured OD values. If the standard curve is linear, it is a simple task. We just need to 

fit a linear curve through the standards data points. However, many times the relationship 

(known standards concentrations vs. ODs) is not linear. In these cases, other data fitting 

models must be used. 

 

     The manufacturer of the ELISA assays we used in this work, R&D Systems, suggest 

fitting the standard curves using a Four Parameter Logistic (4PL) Curve. (need to add to the 

references the information at the end) 

The 4PL curve equation is:  

 

 
 

     Where, D and A are the calculated asymptotes corresponding respectively to the smallest 

and greatest responses; C is the inflection point; and B, also known as Hill coefficient, is the 

slope of the curve at the inflection point. 

 

     After the parameters were obtained (same ref as above), the concentrations (“response”) 

were calculated from the OD values (“dose”) on Excel using the equation above. 

 

     Next, we will show the calculated parameters for each assay, as well as the standard 

curves fitted for the IL-1ra, IL-8 and TNF-α ELISA assays using this model. 

 

For the IL-1Ra ELISA assay:  
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IL-8 ELISA assay:  

 

 

 

For the TNF-α ELISA assay: 

 

 
 

 

 

 

 

 

 

 



 

100 
 

Appendix G 

 

Characteristics of ELISA kits 

 

Human TNF-alpha Quantikine ELISA Kit Summary 

Assay Length 

4.0 hours 

Sample Type & Volume Required Per Well 

Cell Culture Supernates (50 uL), Serum (50 uL), Plasma (50 uL) 

Sensitivity 

6.23 pg/mL 

Assay Range 

15.6 - 1,000 pg/mL (Cell Culture Supernates, Serum, Plasma) 

Specificity 

Natural and recombinant human TNF-alpha. 

Cross-reactivity 

< 0.5% cross-reactivity observed with available related molecules. <50% cross-species 

reactivity observed with species tested. 

Interference 

No significant interference observed with available related molecules. 

Human IL-8/CXCL8 Quantikine ELISA Kit Summary 

Assay Type 

Solid Phase Sandwich ELISA 

Format 

96-well strip plate 

Assay Length 

3.5 hours 

Sample Type & Volume Required Per Well 

Cell Culture Supernates (50 uL), Serum (50 uL), EDTA Plasma (50 uL), Heparin Plasma (50 

uL), Citrate Plasma (50 uL) 

Sensitivity 

7.5 pg/mL 

Assay Range 

31.2 - 2,000 pg/mL (Cell Culture Supernates, Serum, EDTA Plasma, Heparin Plasma, Citrate 

Plasma) 

Specificity 

Natural and recombinant human IL-8 

Cross-reactivity 

< 0.5% cross-reactivity observed with available related molecules.< 50% cross-species 

reactivity observed with species tested. 

Interference 

No significant interference observed with available related molecules. 

Human IL-1ra/IL-1F3 Quantikine ELISA Kit Summary 
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Assay Length 

4.5 hours 

Sample Type & Volume Required Per Well 

Cell Culture Supernates (100 uL), Serum (100 uL), EDTA Plasma (100 uL), Heparin Plasma 

(100 uL) 

Sensitivity 

18.3 pg/mL 

Assay Range 

31.2 - 2,000 pg/mL (Cell Culture Supernates, Serum, EDTA Plasma, Heparin Plasma) 

Specificity 

Natural and recombinant human IL-1ra 

Cross-reactivity 

< 0.5% cross-reactivity observed with available related molecules.< 50% cross-species 

reactivity observed with species tested. 

Interference 

Interference observed with 1 or more available related molecules. 
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Appendix H 

 

IL10—known as human cytokine synthesis inhibitory factor, an anti-inflammatory cytokine.  

It can inhibit proinflammatory responses of both innate and adaptive immune cells. 

IL-17A—levels in synovium correlate with tissue damage 

TNF-a---pro-inflammatory cytokine with a behavior summary of sickness and depression. 

Promotes angiogenesis during the progression of endometriosis. Only induces a transient 

activation of JNK in astrocytes. JNK activation in astrocytes leads to an upregulation of 

several chemokines like MCP-1, which may play an important role in pain sensitization. 

SDF1a-- (stromal cell-derived factor-1) is small cytokine belonging to the chemokine family 

that is officially designated Chemokine (C-X-C motif) ligand 12 (CXCL12). It is produced in 

two forms, SDF-1?/CXCL12a and SDF-1?/CXCL12b, by alternate splicing of the same gene. 

GM-CSF—(granulocyte-colony stimulating factor) is an anti-inflammatory 

cytokine/hormone that stimulates neutrophil processes, acts on neuronal cells to induce 

neurogenesis and increases neuroplasticity. 

IFNy—(Interferon gamma) is a dimerized soluble cytokine that is the only member of the 

type II class of interferons. Levels correlate with protection.  

IL4—a cytokine that induces differentiation of native helper T cells to Th2 cells.  

IL8—potent chemo-attractant for neutrophils in vitro. Rearranges cytoskeleton, intracellular 

Ca level, activation of integrins, exocytosis of granule proteins, and respiratory burst. 

Stimulates monocytes and basophils. Potent stimulator of angiogenesis and might stimulate 

proliferation of smooth muscle cells and melanoma cells. Endometrium has been shown to 

produce IL8, to stimulate growth in other cell types and may directly stimulate proliferation 

of endometrial cells.  

VEGFa---- (vascular endothelial growth factor and its receptor VEGFR), angiopoietin 

(Ang)-Tie2 axis and delta-like 4 (DLI4) notch signal pathways). VEGF affects endothelial 

cell   proliferation, migration, and permeability. Peritoneal fluid levels of VEGF in patients 

with type IV endometriosis are known to be higher than those with type I and II 

endometriosis 

Ecotaxin—CC chemokine subfamily of eosinophil chemotactic proteins.  

IL-1Ra – (Interleukin 1 receptor antagonist). An agent that binds non-productivity to the cell 

surface interleukin-1 receptor. 

MCP-1—(Monocyte chemotactic protein-1). believed to play major role in the recruitment 

of monocytes to sites of injury and infection. It can perpetuate in inflammation in joints in 

RA. Increased in patients with high viral load compared with HIV seropositive subjects with 

undetectable plasma viral RNA or healthy controls.  
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