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     Abstract  

Fibromyalgia (FM) is a rheumatic disorder characterized by widespread chronic pain, morning 

stiffness, fatigue, cognitive difficulty, headaches, and a lack of profound sleep. The purpose of 

this best practice protocol is to provide an electronic clinical guide with information to nurse 

practitioners and other primary care providers in the primary care setting about various novel 

treatment options for the management of chronic pain in individuals with FM. With this clinical 

guide, the primary care provider will be educated and updated on novel treatment options to 

better control chronic pain in their patients with various pharmacological and non-

pharmacological interventions. A total of ten articles were reviewed and addressed which 

investigated the effectiveness and safety of the following: Acupuncture, Whole Body Vibrations, 

Reiki, Physical Activity, Electromagnetic Stimulation, Psychotherapy and Primary Care, and 

Craniosacral therapy and the following drugs, gabapentin, amitriptyline, duloxetine, pregabalin, 

and esreboxetine. 
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Chapter One: Introduction 

 The purpose of this thesis is to outline a clinical guide to help primary care providers in 

the management of chronic pain in women with fibromyalgia. The purpose of this chapter is to 

outline the important concepts related to FM and chronic pain. Fibromyalgia (FM) syndrome is a 

rheumatic disorder, resulting in chronic widespread musculoskeletal pain, morning stiffness, 

fatigue, cognitive difficulty, headaches, and a lack of profound sleep (Traska, Rutledge, 

Mouttapa, Weis, & Aquino, 2010). FM affects an estimated three to six percent of the world’s 

population and about 10 million individuals in the United States (National Fibromyalgia 

Association, 2009). The prevalence of FM is highest in women of child bearing age, accounting 

for 80-90% of all cases of FM, and making the women to men ratio 7:1. FM is seen in all ethnic 

groups, with a higher prevalence in families with other individuals who have the disorder. Since 

symptoms of FM are complex and vary from individual to individual, there is not a clear 

standard of care. Not having clear treatment options can compromise the quality of life for 

individuals with FM, as many therapies they might be using are ineffective in managing all their 

pain and other secondary symptoms they may be experiencing. The chronic pain of FM, can be 

best described as persistent widespread aching, throbbing, deep, and tender pain (IAST, 2012). 

This chronic FM pain often does not respond adequately or long enough to the usual analgesic 

treatment used as a first line of defense for managing the individual’s chronic pain. The testing 

of effective strategies for managing the chronic pain associated with FM is guided by the 

following theories about the etiology and physiological basis of fibromyalgia symptoms. 

Background: Theories of Pain in Fibromyalgia 

Researchers and clinicians specializing in pain management have begun to develop a 

novel ideology of chronic pain, as a disease in and of itself, rather than only as a symptom of a 
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disease. According to the International Association for the Study of Pain (IASP) (2012), pain is 

defined as “an unpleasant sensory and emotional experience associated with actual or potential 

tissue damage.” The IASP also stresses that pain is completely subjective, only at times being 

observable by providers, and that the patient’s rating of their pain severity represents the pain 

severity that individual is suffering. Individuals with FM suffer from chronic pain, defined as 

pain that has been persistent for at least three months (IASP, 2012). The dominant three 

explanations about FM-related chronic pain are: 1) the central sensitivity model, 2) the 

neurotransmitter model, and 3) the neuroendocrine model.  

First, the Central Sensitivity Model posits that repetitive activation of nociceptors in the 

spinal cord makes them more susceptible to input from other neurons, leading to hypersensitivity 

in pain stimuli processing (Wilgen and Keizer, 2012). Such activation is believed to cause 

alterations in the cell membrane of the neuron itself, and change how the neuron responds to 

incoming stimuli from bodily tissues (Wilgen and Keizer, 2012). Stimuli that normally would 

not be painful (e.g., touch) become painful (called allodynia). Moreover, the pain threshold is 

lowered and normal pain-producing stimuli produce more and longer pain (called hyperalgesia). 

One explanation for irreversible hyper-sensitization is that the extensive neuron anatomic 

damage becomes permanent (Wilgen and Keizer, 2012). When nociceptive stimulation 

continues, even without injury, the afferent neurons which carry nerve impulses to the brain and 

spinal cord begin to form new connections between neurons (Wilgen and Keizer, 2012). Not 

only do new connections arise, but inhibitory neurons that once could decrease pain signals start 

to decrease themselves. A combination of new connections and decreased inhibitory neurons 

further augment pain processing. 
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The second dominant theory about the etiology of FM pain is that the pain arises from an 

imbalance in brain neurochemicals (IASP2012). For example, in comparison to healthy 

individuals, people with FM have lower serotonin levels in their central nervous system. A lower 

concentration of serotonin has been associated with increases in tenderness, contributing to 

chronic FM pain (Hawkins, 2013). Stahl (2009) reported that a decrease in serotonin can also 

contribute to poor sleep, another symptom of FM. As another example, in individuals with FM 

higher levels of substance P are also seen (Hawkins, 2013). Substance P is involved in 

inflammation responses; is considered to be a pain transmitter, promotes new neuronal 

connections; and can contribute to decreases in pain thresholds (Hawkins, 2013). Moreover, 

individuals with FM as compared to healthy individuals have altered cytokines (Garcia, 

Cidoncha, Bote, Hinachado, and Ortega, 2013) and higher levels of inflammatory chemokines 

including: thymus and activation-regulated chemokine (TARC), monokine induced by gamma-

interferon (MIG), macrophage-derived chemokine (MDC), interferon-inducible T cell alpha 

chemoattractant I-TAC, and eotaxin.  

The third dominant theory is that FM pain is associated with a neuroendocrine alteration. 

Hawkins (2013) reported that individuals with FM had increased activity in the hypothalamic 

pituitary adrenal axis (HPA), which is related to emotional and physical stress. Of note is that an 

increase in brain activity is seen in individuals with FM and in other chronic pain syndromes 

(Wilgen and Keizer, 2012). Increases in brain activity are specifically seen in the prefrontal 

cortex of the brain, which is involved in the cognitive evaluative, memory aspects of pain, and 

involved in the processing of many psychological and behavior aspects such as anxiety, attention 

span, and cognition (Wilgen and Keizer, 2012).  

 



Running	  head:	  PAIN	  MANAGEMENT	  IN	  FIBROMYALGIA	  	   8	  
	  

Diagnosing Fibromyalgia  

 Since there is no specific objective diagnostic test for FM, diagnosis may take as much as 

five years (National Fibromyalgia Association, 2009). Initially, providers begin by trying to rule 

out conditions with symptoms similar to FM, such as hypothyroidism, rheumatoid arthritis, and 

lupus.  Fibromyalgia is most commonly diagnosed using pain assessment, often with the 1) 

Widespread Pain Index (WPI) that measures the number of areas where a patient has experienced 

pain, or the 2) the Symptom Severity Scale Score (SSSS), which indexes the severity of FM 

symptoms- fatigue, sleep difficulty, cognitive symptoms, pain and others. In addition, the 

diagnosis depends on the chronicity of the symptoms and the presence or absence of other 

conditions that might account for the symptoms. In order for a diagnoses of FM to be made, the 

WPI must be greater than or equal to seven and the SSSS must be greater or equal to than five. 

Recommendations are that examining tender points for the diagnosis of FM should no longer be 

used (American College of Rheumatology, 2013). Scientists continue to search for a specific 

diagnostics test, such as use of specific cytokine targets (J. Garcia, A. Cidoncha, ME. Bote, MD. 

Hinachado, and E. Ortega (2013) but these remain in developmental phase.   

How do Women Cope with Fibromyalgia Pain? 

Although coping strategies are very much individualized from person to person, knowing how 

people cope with FM can allow clinicians to make recommendations for individuals who have 

yet to find a coping strategy that works for them. Traska, Rutledge, Mouttapa, Weis, & Aquino 

(2010) investigated different non-pharmacological and pharmacological strategies women used 

to manage their FM syndromes. The most common interventions used by women were resting, 

distraction, heat, nutritional supplements, and medications (Traska et al., 2010). However, 

ratings of helpfulness indicated that only resting, heat, prayer, massage, pool therapy, and 
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prescription medications had a score of six or above out of a maximum score of ten (Traska et 

al., 2010). Traska et al., 2010 found the coping strategies women use for FM is a combination of 

biological, psychosocial, and behavioral modifications.  

Summary and Conclusions 

 Affecting approximately 10 million individuals in the United State alone, FM is a multi-

symptom disorder characterized by persistent fatigue, morning stiffness, poor sleep and overall 

musculoskeletal chronic pain. The majority of people with FM are women, who are often 

diagnosed during their childbearing ages. Dominant research tracks for understanding what is 

contributing to chronic pain associated with FM revolve around CNS sensitization, alterations in 

neurotransmitters, and neuroendocrine stress axis function. Typical self-care strategies for pain 

management in fibromyalgia are inconsistent, leaving many individuals diagnosed with FM 

feeling hopeless and frustrated with the lack of pain and symptom relief, which leads to a 

significant decrease in quality of life. Advanced practice nurses in primary care are in key 

positions to help women with FM manage their chronic pain through individualized 

interventions. Although some women with FM have found strategies to manage their FM 

symptoms that were deemed helpful, more options are needed. As a foundation for guiding FM-

related pain management, some interventions to manage fibromyalgia pain are reviewed in the 

next chapter.  
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Chapter 2: Review of Literature  

This chapter contains a review of contemporary research about interventions for 

managing pain in fibromyalgia.   Three databases were searched, PubMed, CINAHL, and 

PYSCHINFO using key words “Fibromyalgia,” “Pain Management,” “and “Pain” to identify 

relevant research published within the last five years. Ten research articles were reviewed that 

were related to traditional and alternative interventions for pain management in women with FM.  

Treatments for Fibromyalgia Pain 

From 10 studies, the effectiveness in managing FM pain was evaluated for the following 

therapies:  pharmaceutical, psychotherapy, physical exercise, whole body vibration, transcranial 

electromagnetic stimulation, transcutaneous electric nerve stimulation, acupuncture, 

craniosacaral manipulation and Reiki .  

Pharmaceutical treatment. Kim, Landon, and Solomon (2013) stated there are no 

definitive treatment options available for FM, and treatment options for this chronic pain 

disorder are very much individualized. Treatment of FM with antidepressants and antiepileptics 

is usually the primary pharmaceutical intervention used in these patients. A cohort study of 

74,378 individuals was conducted with data from Innovus Invision Data Mart, a database 

containing information on diagnoses and medications individuals took from January 1, 2007 to 

December 31, 2009. One of the most notable results was that only one fifth of the individuals 

continued their treatment for at least one year and that many individuals received inadequate 

doses and no change of dose when following up with their providers (Kim et al, 2013). Only 

28% of amitriptyline receivers continued their medication for more than 6 months, 38% with 

duloxetine, 25% with gabapentin, and 28% with pregabalin (Kim et al., 2013). Since the patients 
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did not stay on their medication regimens, the researchers assumed they were not getting 

adequate relief of their symptoms. However the majority of patients who did continue their 

medications remained on the same dose throughout the follow up period despite not receiving the 

recommended dose for their medication. For example, the recommended dose of amitriptyline is 

12.5-50 mg but 36% of patients received a lower dosage (Kim et al., 2013). The recommended 

dose for gabapentin is 1,200-2,400 mg but only 3% of patients received the recommended 

dosage (Kim et al., 2013). The recommended dose for duloxetine is 300, 450, or 600 mg but only 

4% received more than 150mg (Kim et al., 2013). If patients were receiving the recommended 

dose for the medication, the possibility of remaining on the medication for more than a year 

might have increased. In this study sample size (N = 73,378) was a great strength. The greatest 

limitation was lack of measurement of why individuals stopped their treatment. Kim et al (2013) 

speculated that it was from a lack of symptom management or due to adverse reactions to the 

medication. In addition, the database did not have specifics on what non-pharmacological 

treatments the patients were receiving.  

Arnold, Chatamra, Hirsch, and Stoker (2010) investigated the safety and efficacy of a 

novel drug in managing FM symptoms. This multi-center, randomized double blinded, placebo 

controlled trial included 267 participants over 8 weeks. One hundred and thirty four individuals 

received esreboxetine, a selective norepinephrine reuptake inhibitor, while 133 received a 

placebo (Arnold et al., 2010). The Fibromyalgia Impact Questionnaire (FIQ), the Patient Global 

Impression of Change (PGIC), and mean pain scores from zero to eleven were administered at 

baseline and one week after treatment. During the first week esreboxetine dosage was 2 mg per 

day, and the patients had the option to increase the dosage by 2 mg a day ever two weeks, 



Running	  head:	  PAIN	  MANAGEMENT	  IN	  FIBROMYALGIA	  	   12	  
	  

capping at 8 mg a day (Arnold et al., 2010). Even though the placebo group was not receiving 

the drug, they were given the same schedule for the dosing.  

Arnold et al., (2010) found improvements in the esreboxetine group in as little as one 

week, with a statistically significant reduction of 1.55 in their mean pain score, compared to a 

reduction of .99 in the placebo group. The esreboxetine group also reported a 30% greater 

reduction in pain scores compared to the placebo group. Improvements were also seen in the FIQ 

scores, as the esreboxetine group had an improvement of 15.63 from baseline compared to the 

improvement of 8.07 from baseline in the placebo group (Arnold et al., 2010). The result was the 

same for the PGIC, as the group receiving esreboxetine had significant improvements in 

secondary outcomes such as fatigue, depression, sleep and quality of life but no improvements in 

tender points or anxiety (Arnold et al., 2010). Another important note is that 71.6% of 

individuals in the esreboxetine group reported adverse reactions, most common being 

constipation, dry mouth, insomnia, and headache, while 57.1% of those in the placebo group 

reported adverse reactions. (Arnold et al., 2010).  

A strength of this study was the sample size and the double-blind design. A limitation in 

this study was the referral process, as care providers referred patients to the study, which may 

have resulted in selection bias if the providers referred FM patients who were most difficult to 

manage. Another limitation could be seen as one contributing to the drug, and not necessarily the 

study, as 11 individuals in the intervention group discontinued study participation due to adverse 

reactions and three individuals in the placebo group discontinued participation.  

Psychotherapy and primary care. Schedit et al. (2013) outlined diverse treatment 

options for FM, especially those revolving around the efficiency of short-term psychotherapy 

(ASTPP). Psychotherapy is used to treat the symptoms experienced by individuals with FM, 
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however it is not a first line treatment option. Evaluating the efficacy of ASTPP vs. the standard 

primary care management (TAU) was the purpose of this study. Standard primary care in this 

article was defined as the patient going to a licensed physician trained in neurology or 

rheumatology with visits lasting 10 to 15 minutes. In these visits the patients were given advice 

about medications and health behaviors, along with the benefits of exercise (Schedit et al., 2013).  

Forty-six females with FM were divided evenly into the two intervention groups, ASTPP and 

TAU in this two-arm randomized comparison study. At baseline, the FM Impact Questionnaire 

(FIQ) was completed as well as the Hospital and Depression Scale (HADS), the Pain Disability 

Index (PDI), Symptom Checklist 27, and the Health Related Quality of Life (Schedit et al., 

2013). All questionnaires were taken again 12 weeks post-treatment. 

 The ASTPP intervention consisted of 25 individual sessions, meeting each week lasting 

for 30 minutes to an hour. The ASTPP intervention revolved around the accepted concept that 

many individuals with FM have a more difficult time controlling and managing their emotions 

regarding their symptoms, making these individuals vulnerable to stress (Schedit et al., 2013). 

The initial five sessions involved making a trustful and supportive relationship with their female 

psychologist. During the first sessions patients confided their medical history including their 

symptoms, and their struggles with coping as well as disappointing experiences with the 

healthcare system in managing their FM. The second phase focused on any interpersonal 

problems the females in the sample may be struggling with, including their affect regulation in 

regards to how they manage their symptoms. The final phase of the treatment group consisted of 

termination issues, especially additional psychotherapeutic or pharmacological interventions to 

help target the symptoms disclosed during the therapy sessions.  
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The TAU group lasted six months and involved four contacts during this period, each one 

lasting 10 to 15 minutes. The individuals in this control group met with a licensed medical doctor 

who had training in neurology and rheumatology. During these contacts, patients were advised in 

regards to their medications and health behaviors. Encouragement in areas of physical activity 

and stretching was used. The TAU group resembled primary care management of FM, in the 

regards of the short amount of time spent with the patient.  

Outcomes showed there were no statistical differences between the two groups on any 

outcome variables. However, improvements were shown in both groups. Both groups had a 

decrease in FIQ scores, the ASTPP group had a decrease of .56 and the TAU group had a 

decrease in .75 (Schedit et al., 2013). Both treatment options also improved secondary outcomes 

such as sleep, fatigue, and pain, but failed to improve depression scores in the HADS (Schedit et 

al., 2013).  

A strength of the study is the design as a controlled trial.  A limitation was that 

individuals were not required to end other treatment options they were receiving during the 

interventions. This could easily alter the efficacy of the interventions, as some individuals could 

have their symptoms better managed by certain pharmacological or homeopathic remedies. 

Physical exercise, especially aerobic and strengthening, has been shown to exert 

beneficial effects in many diseases, including FM. However, no direct study before Hooten, Qu, 

Townsend and Hudd (2012) had been done to show which type of exercise would exert greater 

beneficial effects in patients with FM, specifically for pain severity, and pain threshold. Hooten 

et al., 2012 investigated 72 individuals, who were equally divided into one of the two exercise 

regimens lasting three weeks each. Each group documented their pain using the 

Multidimensional Pain Inventory, and also recorded their pain threshold in 18 different tender 
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points at the beginning of the study and at the end (Hooten et al., 2012).The strength condition 

involved 25 minute stretching, legs curls, knee extension, and arm curls all with ten repetitions. 

Weights up to five kg were used and individuals were encouraged to increase their weights by 

one kg a week. Aerobic exercises included riding a stationary bicycle where individuals were 

encouraged to achieve up to 75% of their maximum heart rate. Individuals in the aerobic group 

initially started with 10 minutes daily exercise during week one, 15 minute exercise at week two, 

and lastly 20 to 30 minute exercise at week three. 

Both the strength and the aerobic exercise groups experienced positive outcomes in 

regards to their pain severity and pain threshold (Hooten et al., 2012). A decrease of 12 points 

was seen in the strength group after the third week along with an increase in pain threshold of .7 

(Hooten et al., 2012). Both of the results in the strength group were considered statistically 

significant. The aerobic group experienced a decrease of 9 points in their pain severity and an 

increase of 1 point in their pain threshold and was also considered statistically significant 

(Hooten et al., 2012). 

 The relatively high number of individuals in the sample is a strength of this study. A 

limitation was not being able to blind the individuals as to which treatment group they were 

participating in, knowledge of which group they were in could have influenced the results. 

Another limitation is how the researchers obtained the sample. All individuals were referred 

from a pain clinic. This could limit the ability of the sample to adequately represent the FM 

population. 

  Whole body vibrations. Geli, Padilla, Moras, Haro, and Sola (2008) described the 

complexity in treating individuals with FM, and how an individualized and multi-disciplinary 

treatment using pharmacologic and non-pharmacologic options work best. Whole Body 
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vibrations (WBV) is a mode of exercising that can improve muscle strength, bone density, and 

balance, all of which correlate with traditional aerobic and anaerobic exercises. In the two factor 

mixed experimental design, 36 individuals were split into three groups, exercise with vibration 

(EVG), exercise alone without sham vibrations (EG), and a control group (CG) that did not 

participate in either exercise or WBV. Individuals that received WBV stood on a platform that 

generated vertical vibrations of 20-50 Hz, for 4.5 minutes during the first two sessions, then for 

18 minutes for the remaining 10 sessions. Exercises included aerobic activities, stretching, and 

relaxation, lasting a total of 90 minutes twice a week. Fibromyalgia Impact questionnaire scores, 

along scales of pain, fatigue, stiffness, and depression were collected before and six weeks after 

the intervention.  

Geli et al., 2008 found a significant decrease in pain and fatigue in the EVG group right 

after the intervention and still after six weeks of follow up, the same did not apply to the EG or 

the CG groups. It is also important to note that there was no statistical differences in the EG and 

in the CG. FIQ scores did not improve in any of the three groups. 

A limitation of this study is possible selection bias as a threat to validity, as healthcare 

providers referred patients to this study and may not have referred consistently. Individuals were 

instructed to continue whatever pharmacologic treatment they might be receiving, since there 

was no consistency with medications, attributing the results to solely exercise and WBV is 

questionable. A WBV intervention alone would have further built credibility in this study, and 

would have been interesting to see if WBV alone could contribute to decreases in pain and 

fatigue scores as well (Geli et al., 2008).    

Transcranial electromagnetic stimulation. Carretero et al (2009) tested a novel 

treatment hypothesized to help manage pain and depression symptoms in individuals with FM. 
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Their randomized single blinded clinical trial study consisted of 26 individuals with FM who 

received 20 sessions over four weeks, each session being 30 minutes of real or sham transcranial 

magnetic stimulation on their right dorsolateral prefrontal cortex (Carretero et al., 2009). 

Fibromyalgia scales (FIbroFatigue and Likert Pain) as well as Hamilton’s Depression Rating 

Scale (HDRS), and Clinical Global Impression (CGI) were administered at baseline and 

followed up eight weeks after the interventions. 

Magnetic stimulation causes a brief minimal painful magnetic field that penetrates the 

cranium in order to stimulate the cerebral cortex. Stimulation of the cerebral cortex activates 

neurons and increases cerebral perfusion. This technique has a positive correlation with 

improving major depression, although it is important to note it is not as intense as electro-

convulsion therapy (Carretero et al., 2009). Since there is an overlap in the neuronal pathways 

involving the perception of pain and the neuronal pathways involving the regulation of emotions, 

studies have been emerging that correlate transcranial magnetic stimulation with chronic pain 

outcomes (Carretero et al., 2009).  

In the Carretaro (2009) study, both the intervention and sham group showed improved 

FibroFatigue and CGI scores with no statistically significant difference between the two groups. 

Decreases in FirboFatigue and CGI were less than 25% of basal score, meaning the decreases 

could not be considered clinically meaningful (Carrertero et al., 2009). There was also no 

statistical elevation of pain or depression scores in either of the two groups. During the study, 

individuals experienced adverse reactions to the magnetic stimulation (Carrertero et al., 2009). 

Six of the individuals receiving the intervention reported neck pain and one reported a headache. 

Two of the individuals receiving the sham treatment reported neck pain and a headache, while 

one reported nausea in combination to increases in fatigue (Carrertero et al., 2009). The 
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consistency of placing the magnetic devices at the same location as other studies is a strength of 

this study. The small sample size is a limitation, as it is hard to predict a population will correlate 

with the sample’s results as only 26 individuals were studied 

Transcutaneous electrical nerve stimulation (TENS). As another form of nerve 

stimulation TENS has been shown to be an effective therapeutic modality for chronic pain.  In a 

prospective double-blind, randomized controlled trial of 39 women with FM, Lauretti, Chubaci, 

& Mattos (2013) tested  the effectiveness of using two devices to decrease the consumption of 

analgesic medication, improve sleep, depression, and pain relief, and decrease fatigue using a 

visual analog scale. Women were selected in the University of Sao Paulo’s hospital after they 

were informed about the study and gave consent. All variables were measured at baseline and 

then every day after the treatment for a total of seven days (Lauretti et al. 2013). Thirteen women 

were placed in each of three groups. Each group had two TENS devices applied and in the first 

group only one TENS device conducted electrical stimuli, in the second group, used two TENS 

devices that both conducted electrical stimuli, and in the third group neither of the TENS devices 

conducted electrical stimuli (placebo) (Lauretti et al., 2013). Treatment with the TENS devices 

lasted for 20 minutes, all at 12 hour intervals for seven consecutive days. 

Compared to placebo, results showed an improvement in overall pain relief, sleep and 

fatigue scores and a reduction in analgesic medication consumption with both the single and 

double TENS groups, with significantly better outcomes with the double TENS intervention. The 

single TENS group initially rated their pain as an 8.5 on a 10 point scale, 10 being the highest. 

After the third day days of treatment, their score dropped by 2.5 points to a score of 6 (Lauretti et 

al., 2013). For the double TENS group, overall pain score dropped by 4 points to a score of 4.3, 

almost double that of the single TENS group (Lauretti et al., 2013). The placebo group did not 
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report any pain relief. An improvement in sleep was seen in eight individuals in the single TENS 

group and in 10 individuals in the double TENS group (Lauretti et al., 2013). Fatigue scores 

improved in five individuals in the single TENS group and in seven individuals in the double 

TENS group (Lauretti et al., 2013). In the placebo group, four patients reported a worsening in 

their sleep pattern and no differences in their fatigue (Lauretti et al., 2013). Pain in tender points 

and depression scores did not improve in any of the groups (Lauretti et al., 2013). 

Some limitations in this study can be attributed to many females dropping out of the 

study. These females were all in the placebo group, who stated they dropped the study due to no 

pain reduction or improvements in their sleep and depression. Also, many patients were taking 

pain medication before the study was conducted, a correlation between improved sleep patterns 

and depression scores were seen in these individuals, making attributing the improvement solely 

to the TENS devices difficult.  

Acupuncture. Acupuncture is a common practice in Eastern Medicine, one which has 

migrated to the Western hemisphere. In eight females with diagnosed FM, Bastos, Pires, Silva, 

Araujo, and Silva (2013) conducted a cross-sectional descriptive study investigating the effects 

of acupuncture on pain threshold, anxiety, depression, and quality of life. All eight women 

underwent pressure algometer measurements to determine their baseline pain tolerance at five 

different sites in the body, which would be then be compared to their tolerance level after the 

treatment. Algometer recordings were done in kilogram-force units, which quantifies the 

pressure tolerance that patient can withstand. The five different sites were as follows: right and 

left occipital, right and left trapezius, right and left rhomboid, right and left upper chest, and right 

and left lateral epicondyle (Bastos et al., 2013). The women also completed questionnaires at the 

beginning and at the end of the two month study, as follows: Fibromyalgia Impact Questionnaire 
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(FIQ), Health Assessment Questionnaire (HAQ), Beck Depression Inventory (BDI), and Beck 

Anxiety Inventory (BAI). A lower score in all the questionnaires indicated an improvement, 

correlating to the individual’s symptoms being better managed. For two months, the participants 

received acupuncture sessions once a week for 20 minutes lasting a total of 2 months by a trained 

and licensed acupunctural specialist, focusing on the same tender points at the same sites in each 

patient at every visit. 

After the two month treatment period, there was a remarkable significant increase in pain 

tolerance thresholds and reduction in the questionnaire scores. The pain tolerance threshold 

increases by site were: 84% in the right and 98% increase in the left occipital; 70% in the right 

and 74% in the left trapezius; 68% in the right and 83% in the left rhomboid; 61% in the right 

upper chest and71% in the left upper chest; and 72% in the right lateral and 83% in the left 

lateral epicondyle (Bastos et al, 2013). For the questionnaires, Bastos et al., 2013 also showed a 

52% reduction in the FIQ score, 24% reduction in the HAQ correlating to a greater quality of 

life, 55% reduction in BDI, and a 78% reduction in BAI (Bastos et al., 2013).  

 A larger sample size would have increased generalizability. Addition of a control group 

would have strengthened internal validity as well. Also, the same five tender points were treated 

on each woman and although the need to be consistent is understandable, all eight women did 

not have the same tender points and the intervention did not specifically address personal needs. 

The five sites were chosen based on easy accessibility.  

Craniosacral manipulation therapy. Castro-Sanchez et al., (2011) investigated the 

effects of craniosacral body manipulation therapy on tender point pain and heart rate variability 

in individuals with FM. With craniosacral manipulation therapy of the cerebrospinal system, 

therapists use light traction or lifting forces with the goal to remove any restrictive blockages in 
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the system (Sanchez et al., 2011). Using an algometer, 18 tender points were measured at 

baseline, at the end of the 20-week intervention, at two months and one year after the 

intervention. Clinical Global Impression of Severity as well as the Clinical Global Impression of 

Improvement questionnaires were completed before the treatment and after. Ninety two 

individuals participated in the study, divided evenly into a group that would receive craniosacral 

manipulative therapy and a sham group that were attached to inactive magnetotherapy equipment 

(Sanchez et al., 2011). Individuals were treated twice a week for one hour over 20 weeks  

 After 20 weeks, tender points were again evaluated and showed a significant drop in pain 

for the intervention group at 13 out of the 18 tender points, with the exception of the right gluteal 

muscle and both knees (Sanchez et al., 2011). These outcomes lasted until one year after the 

intervention took place (Sanchez et al., 2011). The placebo group had no reduction in the number 

of tender points or improvement in their pain levels (Sanchez et al., 2011). The intervention 

group also had an increased impression of improvement and a decreased impression of the 

severity of the FM while the placebo group did not (Sanchez et al., 2011). There was no 

significant difference in heart rate variability between the groups.   

Although this study had a large sample size and was a randomized control trial, it lacked 

blinding of the magnetotherapy therapists to what the patients were receiving. This could 

introduce bias in both the intervention group and the sham group. Although blinding the 

therapists would have been a difficult task, it would have increased the studies credibility and 

decrease the chances that bias served in the favorable direction of the researchers. 

Reiki. Using a factorial designed, randomized, sham-controlled trial, Reiki interventions 

were done by either a trained Reiki master or an actor and the effects of Reiki were tested for 

people with FM (Asseli et al., 2008). Reiki, a form of eastern Chinese medicine can be applied in 
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two ways. In one, a Reiki master uses a light touch to a patient’s skin to transmit positive healing 

intention, formally known as direct Reiki. In the second, called distant Reiki, a trained Reiki 

master uses no direct touch to send healing intentions to the patient (Asseli, Bogart, Goldber, & 

Buchwald, 2008). Along with healing, Reiki is thought to improve quality of life, as it reportedly 

can improve chronic pain and psychological well-being (Asseli et al., 2008). Eighty one 

individuals were divided into four groups and each received their intervention for a total of eight 

weeks. Two of the four groups were designated to the Reiki master, with one group receiving 

direct touch therapy for 30 minutes at 12 different sites and the other receiving distant Reiki by 

the Reiki master sending healing intentions in the participant’s direction sitting two feet away 

(Asseli et al., 2008). The third group was placed with an actor whom pretended to be a licensed 

Reiki master and use direct touch, while the fourth group had an actor sitting two feet away 

mimicking distant Reiki. The actors in the third and fourth group were asked to not think of 

healing intentions, instead to preoccupy themselves doing math problems or rehearsing lines 

from a play. All patients were treated in a supine position on a massage bed (Asseli et al., 2008). 

Visual analog scales (VAS) were used to evaluate pain, fatigue, sleep quality, and general well-

being on a scale from 0 to 10 with 10 being the highest pain or the worst of fatigue, sleep, and 

general well-being (Asseli et al., 2008). VAS scores were taken before the Reiki treatment and 

after. 

Asseli et al., (2008) found no statistical differences in any of the four groups in regards to 

a decrease in their VAS scores involving pain, fatigue, sleep quality, and general well-being. 

However, many adverse events were seen in some patients in the treatment group. Forty-one 

percent (38 individuals) reported feelings of excess energy. This excess energy was not a 

positive association, as all of these 38 individuals disclosed the excess energy gave them anxiety 
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(Asseli et al., 2008). Eighteen percent (17 individuals) also reported a worsening of their sleep 

cycle and a worsening of their depression (Asseli et al., 2008).  

The large sample size is one strength of the study. Using a control for both of their 

interventions, direct touch and no touch, solidifies the study’s findings. Although Reiki treatment 

was not effective in this cohort, Assesi et al., 2008 mention in the research article that Reiki 

treatment has been found to be effective in alleviating stress. However, Assesi et al., 2008 did 

not directly measure this outcome. It was thought that since all the Reiki positions had to be the 

same, for experimental purposes, the positions were not catered specifically to the individual’s 

needs, and therefore were not effective.  

Summary and Conclusions 

    This chapter reviewed ten studies about treatments for fibromyalgia pain. Results indicated 

that although pharmaceutical interventions work for certain individuals, the vast array of errors 

in correct dosing for individuals, side effects, and effectiveness in managing symptoms and pain 

reduced compliance (Kim et al., 2013). However, with the drug esreboxetine, the number of 

individuals who had a decrease in pain, fatigue, depression, and an increase in sleep and quality 

of life errors is promising for the potential management of symptoms with this drug (Arnold et 

al., 2010). Studies were also done to determine if psychodynamic psychotherapy (ASTPP) or 

primary care management (TAU) would be more beneficial to patients with FM (Scheidt et al., 

2013). Since the study outline both treatment options were effective and there was no statistical 

differences in the group, the possibility of treating FM in a primary care setting is likely to result 

in positive outcomes (Scheidt et al., 2013). Whole body vibrations also seem to be a positive 

treatment option for FM, as pain and fatigue significantly decreased (Geli et al., 2008). ). 

Transcutaneous electrical nerve stimulators (TENS) did correlate with an improvement in VAS 
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scores, sleep, and fatigue (Lauretti et al., 2013). Furthermore, both strength and aerobic exercise 

seem promising as an effective treatment in FM as both interventions decreased pain in 

individuals (Hooten et al., 2012). Results indicated that acupuncture is a very promising 

treatment for the effective treatment of FM, as there were significant decreases in FIQ, HAQ, 

BDI, and BAI, all improving an individual’s quality of life (Bastos et al., 2013). Acupuncture 

was also found to decrease fatigue, and improve pain threshold as well as improvements in the 

GI tract (Bastos et al., 2013). Craniosacral interventions had a significant decrease in pain and 

depression levels, along with an increase in the impression of improvements in FM (Sanchez et 

al., 2010). Low frequency transcranial electromagnetic stimulation does not seem promising, as 

there were no improvements in either pain or depression scores (Carretero et al., 2009). Reiki 

treatment may not be an effective approach in treating FM, as there were no improvements see in 

pain, sleep, anxiety, or depression during the study (Asseli et al., 2008). Based on the available 

evidence, the most promising approach for the management and the treatment of chronic pain in 

individuals with FM is taking a multidisciplinary route that incorporates pharmacological 

interventions. Based on these examples, the next chapter is presentation of how this clinical 

guideline can be implemented and evaluated in a primary care setting. 
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Chapter 3: Proposed Electronic Clinical Guide for Primary Care Providers Treating 

Individuals with Fibromyalgia (FM) 

This clinical guide is based upon evidence that multimodal therapies, which incorporate 

several approaches, are more effective for managing chronic pain in women with FM than single 

therapies. Most FM treatment plans start by educating the patient on what contributes to the 

heightened sensitivity to pain as was outlined in Chapter 1 and can be supplemented with 

providing knowledge of the coping strategies that women have reported as helping them cope. 

Besides educating about FM as a disease and coaching on coping strategies, from the evidence 

summarized in Chapter 2, a multimodal treatment plan can include encouraging exercise, 

prescribing medications as well as suggesting referrals for other therapies.  

The electronic clinical guide will have two versions. One version will be the provider’s 

electronic clinical guide, and the second will be the patient version of the electronic clinical 

guide. The provider’s guide will appear as a pop up window on their computer, when they enter 

a new diagnosis of FM. The pop-up will also have a tab where providers can access the 

electronic clinical guide for patients, which will be described in the next paragraph. The guide 

will detail the interventions found effective in Chapter 2. The goal of the guide will be to educate 

the provider on different novel treatment options for FM. Then they in turn can educate their 

patients on multidisciplinary techniques that can help with their FM symptoms. The patient will 

be educated not only by the provider, but then will also have a guide that is printed out for them 

to inquire more about the different treatment options. The guide will be downloaded; this way 

the provider can look at it during their leisure time and study it. The guide will have descriptions 

of five components: 
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 1. Disease (FM)-related Education: The mindset of many individuals with chronic pain is the 

belief that the pain is coming from an anatomic defect, such as an injury, and if the defect is 

fixed, the pain will stop. Since there is no obvious pathology identifiable with FM, helping 

patients reframe their ideas of what contributes to their pain is important to helping them manage 

their condition.    

2. Coping Strategies Coaching: Patients can be taught about different strategies that women 

have reported to be helpful to them in managing their FM symptoms, such as: planning and 

prioritizing tasks, pacing their activities and finding time to rest; applying heat to painful areas, 

massage, pool therapy, making environment modifications (such as a chair in the shower), 

singing, prayer, exercise, and social engagement.  

3. Exercise Encouragement: Patients should be taught the difference between strength and 

aerobic physical activity. They can be encouraged to use weights in a comfortable range for them 

for their strength exercises. Helpful aerobic exercises include: cycling, swimming, jogging, water 

aerobics, and yoga.  

4. Medications- Prescriptions: Different medications should be discussed with the patient (such 

as antidepressants, opioids, and non-steroidal anti-inflammatory drugs) as well as previous 

medication usage that was successful or unsuccessful in alleviating their pain. Medications such 

as esreboxetine (norepinephrine reuptake inhibitor), duloxetine and amitrityline 

(antidepressants), gabapentin and pregabalin (anti- epileptics) help some people.	  Patient should 

be encouraged to stay on their prescribed medication, unless a specific reason emerges to 

discontinue, and to combine the medications with the other coping strategies, exercise and 

selected interventions.  
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5. Select Therapies Referrals:  The following will detail several alternative treatment options 

that were found effective for managing chronic pain and FM symptoms.  

 Acupuncture. Acupuncture is the placement of fine needles to relieve pain, anxiety, 

depression, and sensitivity by stimulating specific therapeutic points and deactivating tender 

points (Ashi points). Illness is believed to be a caused from blocked energy (Qi); releasing the 

blocked energy can restore normal energy flow in the body, which can reduce pain and speed up 

recovery times. Patients can be referred to this American Association of Acupuncture link to find 

an acupuncturist near them:  http://www.aaaomonline.org. 

 Craniosacral manipulation therapy. Craniosacral therapy is based on the hypothesis 

that lesions in the rectus captitis posterior minor muscle connective tissue or stress affecting this 

connection is a factor in chronic pain. Patients can be referred to this American CranioSacral 

Therapy Association link to find CranioSacral therapy near them: http://www.upledger.com. 

 Whole body vibrations. Whole Body Vibrations (WBV) is described by Geli et al. 

(2008) as an additional mode of exercise, as it helps improve muscle strength, bone density, and 

balance. This intervention consists of an individual simply standing on a platform that generates 

vertical vibrations with a frequency of 20-50 Hz and is found to help with pain and fatigue. 

WBV machines are mainly used on an individual basis and can be purchased online and at some 

physical therapy stores. 

 Transcutaneous electrical nerve stimulation (TENS). Therapy with TENS devices 

involves applying electrodes to the skin that will conduct mild, safe electrical signals from the 

electrical unit source. Electrodes can be placed over the muscles in areas of the body that hurt. 

TENS devices can be purchased a most physical therapy stores, or online.  
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The second version will be the patient-specific guide. This guide will be embedded in a 

tab in the provider’s pop-up guide, and the provider will simply have to click on the tab, and 

click print. The guide can then be handed to the patient after the provider explains the treatment 

plan, or the provider can chose to go over the guide with the patient together. This guide will also 

have an explanation of the different treatment options along with referral numbers and websites 

to inquire more about the options and make appointments if desired. It is important to consider 

the average reading level for patients, in order for the guide to be effective in teaching them 

about their different treatment options. According to the U.S Department of Health and Human 

Services (2014), over 89 million adults in the United States have limited health literacy abilities. 

Taking this into account, in order for the guide to be informative and comprehensible the patient 

guide text will be written at a fifth grade reading level, contain plain language without medical 

jargon, and be clear and concise (U.S. Department of Health and Human Services, 2014). 
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Chapter 4:Electronic Clinical Guide Development, Implementation and Evaluation 

Plan 

This chapter contains a plan for implementation and evaluation of the clinical practice 

guide. Since not all of the steps to create a formal clinical practice guideline were followed, see 

http://www.iom.edu/Reports/2011/Clinical-Practice-Guidelines-We-Can-Trust/Standards.aspx 

(accessed October 28, 2014), the document designed for this project is referred to as a clinical 

guide. With a brief overview of each intervention, this clinical guide will educate providers and 

patients about several novel interventions that have been proven effective for the management of 

chronic pain and other symptoms in women with FM. To apply and evaluate the clinical guide, 

Rogers’ (2003) Diffusion of Innovation theory will be utilized. Rogers’ theory is a five-stage 

process consisting of knowledge, persuasion, decision, implementation, and confirmation 

(Rogers’, 2003).  

Rogers’ Theory of Diffusion of Innovation 

Knowledge Stage In the first stage of Rogers’ theory individuals learn about the 

possibility of an intervention and once interested, make a personal decision to acquire more 

information and possibility integrate it into their practice (Rogers’, 2003). At this stage, 

individuals are also focused on what specifically the intervention entails and how and why it 

works. For implementation of the clinical guide, the focus will be on primary care providers who 

have patients with unmanaged pain chronic with FM. This stage can also be further broken into 

three components of knowledge that must be acquired: awareness, ‘how to’, and principles 

knowledge (Sahin, 2006).  
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 Awareness knowledge requires the primary care provider to know there is an intervention 

and then seek more information for their patient population. To achieve this component, e-mails 

will be sent to a selected group of primary care providers. The email will describe a new 

electronic practice guide being utilized to educate providers and patients on novel treatment 

options for FM. In the email, there will also be various facts about ill managed chronic pain in 

these individuals and the effect it has on their quality of life. The email will also have different 

time slots within which to register for an online in-service orientation session. Availing 

themselves of the in-service session will provide evidence that the providers have entered the 

how-to-knowledge sub stage of Rogers’ theory. At each session, an individual with expertise on 

the electronic practice guide will teach the providers about it and how to access it from the 

patient’s electronic health record (EHR). The session will be designed to impart to the providers 

the knowledge and skills to utilize the guide in helping patients with their treatment plans 

according to principles knowledge that  is the last step of Rogers’ Knowledge section.  

Persuasion Stage The persuasion stage is where individuals develop a positive or 

negative attitude toward the recent change (Rogers, 2003). Although negative attitudes do not 

always correlate to the failure of interventions, these attitudes do make it harder for change to 

happen, and usually create much resistance (Rogers, 2003). In order to facilitate a smoother 

transition, individuals must personally decide they think the intervention is worthwhile; this will 

decrease resistance and help facilitate change. In order to persuade the providers into 

implementing this intervention, the in-service that will be provided will provide background 

evidence for the various treatment strategies to support the adaptation of the guide.  

 Furthermore, social reinforcement can also shape individuals attitudes, especially from 

friends and personnel of status (Rogers, 2003). For this reason, it is important to encourage open 
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communication amongst providers, especially those who are implementing the intervention. 

Positive feedback from these providers to other providers will give reassurance about the worth 

and potential of the guide. Once other providers who are not yet completely sure about the 

intervention hear about its ability to help educate providers and patients on how to treat chronic 

pain effectively, they will not only be more inclined to seek more information, but the research 

findings will also be supported.  

Decision Stage During this stage, an individual makes the final decision on whether to 

adopt or reject the guide (Rogers, 2003). It is important to know that rejection can happen at any 

stage of innovation diffusion and that there are two types of rejections. The first type of 

rejections is referred to as active rejection. Here the provider would try the intervention while 

trying to decide if they should adopt it or reject it, later to reject the intervention (Sahin, 2006). 

Passive rejection does not involve the provider trying the intervention, they simply opt out of 

implementing it to begin with (Sahin, 2006). The clinical guide adoption will at first only be 

implemented at one primary care provider’s office, since adopting occurs more easily when first 

done as a small trial (Rogers’, 2003). After a significant number of improvements are seen, the 

intervention can be presented to more primary care providers.  

Implementation Stage In this stage, the intervention will be actually put into practice 

(Sihn, 2006). Once a provider inputs a diagnosis of FM into the EHR of the patient, a pop-up 

window will appear. This window will have the electronic clinical guide, which will remind the 

provider about various effective treatment strategies they can discuss with their patients. In the 

pop-up window there will also be a tab, the provider can click on this tab to access the patient’s 

version of the guide, which will be shorter, at a fifth grade reading level, and be clear and 

concise. The patient’s guide will also have referral telephone numbers and websites they can 
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access, to inquire more about the treatments and make an appointment. Both the provider and 

patient’s guide will be able to be viewed online and be will downloadable. 

This stage can be one filled with uncertainty from trying something new, it is important 

providers have adequate support. In order to have the support needed, providers will attend the 

in-service with a hands on component with the guide. Here providers will learn how to access 

and use the guide, as well as the patient’s guide. Input from providers on how to better the 

intervention will also be collected in order to make the intervention more feasible for the 

providers and improve or expand the guide over time, this will be further discussed in the 

upcoming paragraphs.  

Confirmation/ Evaluation At this stage, providers will look for support to implement 

the intervention after they have been introduced to it (Rogers, 2003). In order for the practice 

guide to be as effective as possible for the providers and the patients, two focus groups will be 

held with an expert related to the guide, one with only providers, and one with patients. The 

providers will all have computers and will review the guide and the process of accessing it, and 

will provide feedback on the usability of and content in the guide. If the providers have any 

questions about accessibility or any technical issues, the expert in the guide can help answer 

questions and solve any technical difficulties that may arise. The patients in their focus group 

will also review their version of the guide, and provide feedback about the content and overall 

comprehension of the guide. Once feedback is analyzed, revisions to the provider and embedded 

patient guide will be implemented. Providers will be able to confirm the effectiveness and the 

benefits to the guide by positive reinforcement, after their patients start using the different 

treatment options with success; allowing the providers to adopt the guide long term. It is of 

upmost importance during this stage to have open communication with the provider.   
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Summary 

 The purpose of this intervention is to educate providers on different pain and symptoms 

management techniques that can be used to help their patients with FM. Once providers are 

educated on the various treatment options, they can talk with their patients to see if these 

techniques would be something they will be willing to try to help manage their uncontrolled 

symptoms. Focus groups will be conducted to evaluate the guide by both the providers and the 

patients.  
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