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ABSTRACT 

Background: Acute postsurgical pain is routinely treated with opioid medications that often 

cause harmful side effects including respiratory depression, nausea, vomiting, itching, decreased 

gastric motility, and the potential for opioid abuse and addiction. If acute pain following surgery 

is not adequately addressed it may lead to a prolonged healing process, reduced mobility, and 

risk of developing chronic pain syndrome. Only about half of postoperative patients receive 

adequate relief from pain, and as a group those who undergo colorectal surgery use large 

amounts of opioids in an attempt to provide relief from acute surgical pain. Acupuncture, a 

modality rooted in Chinese medicine, has been shown to reduce postoperative pain, with little to 

no side effects, on the first day after surgery with reduced opioid use and a decrease in overall 

pain scores. Goals of this study were to determine if acupuncture as an adjunct to postoperative 

pain management protocols was feasible and acceptable in the immediate postsurgical setting, 

and to test acupuncture’s effectiveness in reducing acute pain and total opioid consumption 

following colorectal surgery.  

Methods: This was a quasi-experimental study that recruited participants from the Columbia 

Surgical Specialists Colorectal Surgery Clinic. Eligible participants signed a consent and were 

assigned to either the acupuncture or control group (standard of care). The experimental group 

completed the Acupuncture Expectancy Scale (AES) questionnaire prior to surgery. Both groups 

were assessed for pain pre-operatively using the Visual Analog Scale (VAS), 12, 18 and 24-

hours postoperatively. Both groups were assessed for intravenous opioid use for 24 hours 

postoperatively in six-hour epochs (i.e., up to six hours postoperative, from six hours to 12 hours, 

from 12 hours to 18 hours, and then from 18 hours to 24 hours after surgery).  
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Results: A total of five participants took part in the study; two in the acupuncture group and 

three in the control group. The majority (83%) of participants who were approached did consent 

to the study. As there were two participants in the acupuncture group, it was not possible to 

determine whether or not differences between groups were statistically significant (i.e., by way 

of measures of central tendency, & variation). However, the study did show that acupuncture is 

feasible and acceptable in the immediate postoperative period in patients recovering from 

colorectal surgery with support from the colorectal surgeons and hospital clinical staff. 

Conclusion: Acupuncture is a potential adjunct to pain management protocols in the acute care 

postoperative setting and has shown to be a credible modality worthy of further exploration with 

a larger clinical effectiveness trial utilizing a framework for integrative mind-body interventions. 

This feasibility and acceptability study demonstrated a clinically meaningful signal and showed 

acupuncture can be applied in a clinical setting with colorectal surgery patients. A larger trial 

with adequate funding for a dedicated acupuncturist or medical acupuncture provider is 

necessary. 
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CHAPTER I: INTRODUCTION 

Pain affects more Americans than diabetes, cancer, and heart disease combined (National 

Institutes of Health [NIH], 2014). Pain is often associated with increased healthcare utilization, 

poor overall health, and increased health-related disability (Nahin, Boineau, Khalsa, Stussman, & 

Weber, 2016). Acute pain following surgery is one of the most common types of pain and is 

typically managed with opioid medications that carry harmful side effects including respiratory 

depression, nausea, vomiting, itching, reduction in bowel motility leading to ileus and 

constipation and can ultimately lead to dependence and addiction (Seghal, Colson, & Smith, 

2013; Garimella & Cellini, 2013; International Association for the Study of Pain [IASP], 2017). 

Despite many advances in pain management, the mainstay of postoperative pain therapy in most 

healthcare settings remains opioids (Garimella & Cellini, 2013). Therefore, new and innovative 

pain management therapies and novel postoperative pain protocols are desperately needed. 

Acupuncture, an integrative health modality rooted in Chinese medicine, is a widely used 

treatment modality for pain and other conditions that has been utilized in China for more than 

3,000 years (National Center for Complementary and Integrative Health [NCCIH], 2016). 

Acupuncture has been shown to reduce postoperative pain, with little to no side effects, on the 

first day after surgery with reduced opioid use and a decrease in overall pain scores (Wu et al., 

2016). 

Colorectal surgery, which is typically performed for diseases such as colorectal cancer, 

ulcerative colitis, Crohn's disease, mechanical bowel obstruction and recurrent diverticulitis, 

often carries postoperative complications including ileus, nausea, and excessive pain that is 

generally treated with large doses of opioid medications (Kirchhoff, Clavien, & Hahnloser, 
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2010). Furthermore, colorectal surgery is often associated with prolonged hospital length of stay, 

high cost, and surgical site infection (SSI) rates over 20% (Carmichael et al., 2017). Colorectal 

surgery readmission rates have climbed to nearly 36% due to SSI and difficulty managing pain 

postoperatively (Carmichael et al., 2017). The goal of this dissertation is to conduct a small pilot 

study to explore the use of acupuncture for acute pain management in the immediate 

postoperative period in adult patients recovering from colorectal surgery. 

This chapter considers the pathophysiology related to pain and the state of the science 

concerning acupuncture as a pain management modality. It describes the background and 

significance of the role that acute pain and surgery may play when considering opioid use and 

dependence, including the role of opioids for pain control in patients following colorectal 

surgery. A review of the relevant literature related to acupuncture’s use for acute pain and for 

postoperative pain management will be discussed. Lastly, this chapter will consider the potential 

benefit of incorporating acupuncture into postoperative pain management protocols in the 

hospital acute care setting for patients recovering from colorectal surgery. 

Background 

Pain is defined by the International Association for the Study of Pain (IASP) as an 

unpleasant sensory and emotional experience associated with actual or potential tissue damage 

(IASP, 2017). Pain is a complex phenomenon involving a cascade of behavioral responses, 

thoughts, and emotions (Dedeli & Kaptan, 2013). Clinically, health care providers must address 

pain as an important health component of multi-morbidity and chronic stress. Additionally, 

tackling pain management successfully may result in a corresponding improvement in overall 

health and well-being (Dideli & Kaptan, 2013; Gordon et al., 2016). 
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Recent studies reveal that approximately 126 million adults in the United States (US) 

experience some type of pain or pain related illness annually (Nahin et al., 2016). Pain is a 

primary reason many Americans seek medical assistance each year and pain-related illnesses 

account for up to 80% of visits to healthcare providers (NIH, 2015; Voscopoulos & Lema, 2010). 

While acute pain is a normal sensation triggered in the nervous system as an alert of possible 

injury, chronic pain persists for weeks, months, or even years (NIH, 2016). If not aptly managed, 

acute pain has been shown to lead to negative physiological and psychological complications 

that drive the development of chronic pain syndromes (Kehlet, Jensen, & Woolf, 2006; 

Garimella & Cellini, 2013). Reports indicate that degenerative disorders are the most common 

cause of chronic pain, however, more than a fifth of patients attending chronic pain clinics claim 

surgery as the source of their chronic pain condition (Reddi & Curran, 2014). 

Physiology of the Acute Postoperative Pain Pathway 

With an estimated 48 million surgical procedures performed annually in the US inpatient 

hospital setting and an additional 53.3 million surgical and nonsurgical procedures performed in 

ambulatory surgical centers, acute postoperative and post-procedural pain is a substantial 

healthcare concern (Centers for Disease Control and Prevention [CDC], 2016). Although 

potentially life-saving, surgery is also associated with potential harm and often includes 

moderate to severe pain during and after the procedure (Meyr & Steinberg, 2008). Despite 

understanding acute pain mechanisms, increased awareness of the prevalence of postsurgical 

pain, advances in pain management protocols, and focused initiatives aimed at improving pain-

related outcomes continues to be an unresolved national health-care problem. 



 
 
 

 
15 

Acute pain is often defined as a normal physiologic response to some type of noxious 

stimulus and at times referred to as a “healthy” reaction as it allows the body to recognize a 

disturbance and that a change in behavior or functioning is necessary (Meyr & Steinberg, 2008; 

Feizerfan & Sheh, 2015). The acute pain pathway, although well acknowledged, remains a 

complex physiologic process. Research has shown that acute pain after surgery has a distinct 

pathophysiology that reflects peripheral and central sensitization as well as humoral factors 

contributing to pain at rest and during movement which can impair functionality and often results 

in delayed recovery (IASP, 2017). This pathway can be thought of as a consecutive system in 

which a peripheral stimulus leads to a series of reactions through the central nervous system 

(Feizerfan & Sheh, 2015). Acute pain following surgical procedures sets off a cascade of events 

designed to fight infection, limit further tissue damage, and initiate healing (Voscopoulos & 

Lema, 2013). This acute pain cascade involves: nociception, which is the sensory nervous 

system's response to certain harmful or potentially harmful stimuli; inflammation, which refers to 

part of the complex biological response of the body’s tissues to harmful stimuli, such as damaged 

cells; and nerve cell remodeling with pro-inflammatory mediators that generate both peripheral 

and central nerve sensitization to heighten pain awareness in order to limit further injury to the 

affected pain area (Voscopoulos & Lema, 2013; McGreevey, Bottros, & Raja, 2011). Locally 

and systemically, the mediators released during and after surgery that contribute to nociceptor 

sensitization are: prostaglandins, interleukins, cytokines and neurotrophin nerve growth factor 

(NGF), glial-derived neurotrophic factor (GDNF), neurotrophin NT-3, NT-5, and brain-derived 

neurotrophic factor (BDNF) (IASP, 2017). Acute pain is a compilation of shocks to the sensory 
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and mental experiences, associated with autonomic, endocrine-metabolic, physiological, and 

behavioral responses (IASP, 2017). 

Acute postoperative pain subsequent to colorectal surgery is typically caused by the 

manipulation and resection of bowel tissue (Story & Chamberlain, 2009; Higgs et al., 2013). 

Following bowel surgery, pain stimulus from the spinal reflex arc reduces gastric and bowel 

activity, potentially increasing the risk of developing postoperative ileus (POI) (Slater, 2010; 

Carroll & Alavi, 2009). POI is often an expected and predictable delay in gastrointestinal 

motility that occurs after major abdominal procedures such as colorectal surgeries, however, if 

the POI does not resolve within 12-24 hours following surgery it can lead to prolonged recovery 

after surgery, abdominal distension, vomiting, oral intolerance and delayed elimination (Carroll 

& Alavi, 2009). Addressing acute pain from colorectal surgery in the immediate postoperative 

setting, particularly with less opioids which also cause delays in gastrointestinal motility, reduces 

the risk of acquiring POI or developing prolonged POI (Higgs et al., 2013). Prospective studies 

have demonstrated that minimizing opioids is associated with earlier return of bowel function 

and shorter hospital length of stay (Carmichael et al., 2013). 

Transition from Acute to Chronic Pain 

If acute pain is not sufficiently addressed, it may lead to chronic pain syndrome. At the 

cessation of acute nociception, full tissue recovery generally results in restoration of normal 

homeostasis and stops the pain process (Feizerfan & Sheh, 2015; IASP, 2017). However, 

continuous or repetitive nociceptive stimulation leads to a series of pathophysiological changes 

in the body’s processing of pain. Complex changes are observed at all levels from the periphery 

to the brain resulting in persistent pain. Research conducted by Sansone and colleagues (2015) 
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followed patients over a 12-month period and results showed if a patient complained of acute 

pain that lasted more than 24-hours after surgery, it was a significant predictor of chronic pain 

and continued opioid use up to a year postsurgery. 

Despite recent advances in pain research over the last two decades, inadequate acute pain 

control is still a global concern while the use of opioids is still the ‘go-to’ drug of choice by 

many healthcare practitioners (Gordon et al., 2016). The postoperative opioid analgesics may be 

administered by different routes, including oral, sublingual, rectal, parenteral (subcutaneous, 

intramuscular, intravenous), neuroaxial (spinal block or epidural) and perineural (nerve block) 

(Garimella & Cellini, 2013). The intravenous route is the most common in the immediate 

postsurgical period and oral analgesia is usually initiated once the patient is able to tolerate oral 

intake. Intravenous opioids, often administered as patient-controlled analgesia (PCA), requires 

trained nursing staff and typically includes morphine, hydromorphone (dilaudid), and fentanyl 

(Garimella & Cellini, 2013). Morphine is the standard choice for opiates and is widely used. It 

has a rapid onset of action with peak effect occurring in one to two hours. Fentanyl and 

hydromorphone are synthetic derivatives of morphine and are more potent, have a shorter onset 

of action, and shorter half-lives compared with morphine (Garimella & Cellini, 2013). All 

opioids carry significant side effects with the most important side effect being respiratory 

depression that could result in hypoxia and respiratory arrest (Garimella & Cellini, 2013). In 

addition, nausea, vomiting, pruritus (severe itching), and reduction in bowel motility leading to 

ileus and constipation are also common side effects of opioid medications (Garimella & Cellini, 

2013). 
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Many patients receive their first exposure to opioids after surgery and leave the hospital 

with an opioid prescription, often exceeding the recommended dosage (Brummett et al., 2016). It 

is estimated that more than two million individuals transition to persistent opioid use following 

surgery each year (Clarke, Soneji, Ko, Yun, & Wijeysundera, 2014). Furthermore, ongoing 

opioid use subsequent to surgical procedures is contributing to the alarming opioid epidemic 

affecting millions of Americans each year (CDC, 2016). 

Colorectal and gastrointestinal surgery are among the top three subspecialty prescribers 

of opioids for postoperative pain management (Stafford et al., 2018). Major abdominal surgery 

elicits substantial pain through large incisions, visceral nerve stimulation, increased stimulation 

of inflammatory cytokines, and cardiovascular stress (Stafford et al., 2018). Furthermore, 

colorectal surgery patients often suffer from chronic illnesses including inflammatory bowel 

disease, diverticulitis, and other conditions characterized by chronic pain. While a higher 

prevalence of opioid usage is anticipated in orthopedic and neurosurgical procedures, there is an 

alarmingly high prevalence of opioid use in surgical subspecialties such as gastrointestinal 

procedures for colorectal disorders. However, the efficacy of pain control by opioids in 

gastrointestinal surgical areas is unclear and the majority of opioids have abuse potentials 

(Stafford et al., 2018). A study by Jiang and colleagues (2017) indicated that opioids were 

overprescribed after surgery in gastrointestinal and colorectal patient populations which may 

potentially lead to misuses and abuse. An analysis on chronic abdominal pain related visits in 

outpatient clinics showed that whereas the prevalence of chronic abdominal pain decreased, 

opioid prescriptions more than doubled. Opioids generally do not work well for gastrointestinal 

pain however, their usage remains high in this population (Jiang et al., 2017). Pain management 



 
 
 

 
19 

for colorectal surgery patients commonly includes multimodal pain management approach with 

preoperative opioid sparing medications such as acetaminophen, non-steroidal anti-inflammatory 

drugs (NSAIDs), and gabapentin as an attempt to reduce postoperative opioid consumption. 

It is estimated that only half of postoperative patients receive adequate relief from pain 

following surgery (Gordon et al., 2016). There appears to be gaps between evidence and practice, 

specifically with barriers in the implementation of evidence-based and outcomes-driven practice 

(Gordon et al., 2016). Acute postoperative pain, although preventable and treatable, is often 

undertreated (Wu & Raja, 2011). A 2011 report from the NIH stated that more than 80% of 

patients suffer postoperative pain, with fewer than 50% receiving adequate pain relief (NIH, 

2011). Additional studies indicate that approximately 80% of adult postsurgical patients report 

moderate-to-severe pain postoperatively and 86% of adult patients reported that moderate-to-

severe pain lasted after discharge from the hospital (Wu & Raja, 2011). An assessment of 1,490 

surgical inpatients revealed that, despite the presence of acute pain protocols and guidelines, 

41% of patients had moderate-to-severe pain following surgery, with almost 15% of patients 

noting the presence of moderate-to-severe pain continuing to the fourth postoperative day (Wu & 

Raja, 2011). Gan (2017) reported that following colorectal or major abdominal surgery, 30% of 

patients in the first 24 hours after surgery reported moderate-to-severe uncontrolled pain and 

11% reported uncontrolled severe pain. 

Postoperative pain adversely affects physical functioning, recovery, and quality of life 

and this impact is correlated with the severity of postoperative pain (Gan, 2017). In a study 

looking at surgical patients who had high levels of pain (pain score ≥40 on a 100 mm visual 

analog scale) four days post-procedure were shown to be at risk six months later for increased 
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functional limitations, impaired quality of life and poor global surgical recovery (GSR), which 

measures the patient’s satisfaction and overall success of the procedure (Peters, et al., 2007; Gan, 

2017). Lack of appropriate analgesic management has significant impact on clinical and 

economic outcomes. Negative clinical outcomes of inadequately managed acute postoperative 

pain include increased hospital length of stay, compromised prognosis, greater morbidity and 

mortality, and the progression to a chronic pain syndrome as a result of neuronal plasticity 

(Sansone et al., 2015; Stephens et al., 2003). Continuous, unrelieved pain, particularly 

postsurgical pain, activates the pituitary-adrenal axis, which affects the immune system and can 

result in postsurgical infection and poor wound healing (Meissner et al., 2015; Wells, Pasero, & 

McCaffery, 2008; Sansone et al., 2015). Sympathetic activation can negatively affect the 

cardiovascular, gastrointestinal, and renal systems, predisposing patients to adverse events such 

as cardiac ischemia and postoperative ileus (Meissner et al., 2015). Moreover, with particular 

importance to nursing care of patients after surgery, unrelieved pain reduces patient mobility, 

resulting in complications such as deep vein thrombosis, pulmonary embolus, and pneumonia 

(Meissner et al., 2015; Wells, Pasero & McCaffery, 2008). Postsurgical complications related to 

inadequate pain management negatively affect the patient’s welfare and the hospital performance 

by extending hospital lengths of stay and readmission rates, both of which increase the cost of 

care (Meissner et al., 2015). Pain also causes stress and activates a stress response. The 

endocrine system reacts by releasing an excessive amount of hormones resulting in carbohydrate, 

protein, and fat catabolism in addition to poor utilization of glucose (Wells, Pasero, & 

McCaffery, 2008). This reaction combined with inflammatory processes can produce 

tachycardia, tachypnea, fever, shock, and ultimately death if not treated adequately (Meissner et 
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al., 2015). Unrelieved pain prolongs the stress response, adversely affecting the recovery. In a 

retrospective analysis using patient questionnaires, Joris and colleagues (2016) named the top 

predictive risk factors for chronic postsurgical pain following colorectal procedures as 

preoperative pain and maximal uncontrolled postoperative pain during the first 48 hours 

following colorectal surgery. 

Typical practice guidelines in the US for acute pain management in the postoperative and 

acute care setting include appropriate timing of patient education on pain, nonpharmacological 

modalities, combinations of analgesic techniques, monitoring of patient response to treatment, 

techniques for neuraxial and regional analgesia (local or epidural), and organizational care 

delivery models (CDC, 2017; Gordon et al., 2016). However, the standard and primary treatment 

continues to be opioids. An estimated 20% of patients with pain symptoms or pain-related 

diagnoses of acute and chronic pain receive a prescription for opioids (CDC, 2017). On average, 

health care providers write over 250 million prescriptions for opioids every year (CDC, 2017). 

This contributes to the current opioid epidemic. Overdose deaths involving prescription opioids 

have quadrupled since 1999, in addition to sales of opioid prescriptions (CDC, 2017). From 1999 

to 2017, nearly 200,000 people have died in the US from opioid related overdoses (CDC, 2017. 

Colorectal surgery is no exception with opioids delivered via PCA as a commonly used 

postoperative pain management tool (Kirchoff, Clavian, & Hahnloser, 2010; Joshi et al., 2012). 

In spite of high-quality evidence and sophisticated healthcare treatment options, there is 

widespread under-assessment and under-treatment of acute pain, specifically in the postoperative 

and post-injury acute care setting (IASP, 2016). For example, 20 years ago, the NIH Consensus 

Conference determined there was sufficient evidence to conclude that acupuncture is safe and 
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effective for postoperative pain (NIH, 1997). However, acupuncture in the US is still rarely used 

in postoperative or acute care settings, so it appears the evidence is not translating into practice. 

Many patients with pain issues are admitted to the hospital, yet most Western health care 

facilities do not offer complementary or integrative health modalities, such as acupuncture, as 

treatment options at the bedside. Acupuncture has been studied in colorectal surgery patients 

mainly to look at controlling postoperative nausea and vomiting which is common in patients’ 

recovery from major abdominal surgery, and to also look at time to return to gastrointestinal 

functioning. Zhang et al. (2012) reported that acupuncture once a day for 10 days following 

colorectal surgery improved bowel function and reduced the time to first bowel movement after 

surgery. Additionally, patients who received acupuncture after colorectal surgery, showed better 

percentage distribution of lymphocyte and neutrophil which indicated changes in T lymphocyte 

and NK cells, improving immune function postoperatively. 

Acupuncture 

Acupuncture is a complex, multimodal intervention that originated in ancient China 

(NCCIH, 2017). The first known book of Chinese medicine, the Classic of Internal Medicine of 

the Yellow Emperor, dates back to between the first century BC and the first century AD and all 

styles of acupuncture can trace their roots back to this text (BAC, 2017). Practiced in China and 

other Asian countries for thousands of years, acupuncture is one of the key components of 

traditional Chinese medicine (TCM) and is based on the concept that vital energy (qi) flows 

throughout the body (Acar, 2016; NCCIH, 2016). When there is an interruption in the flow of qi 

along the body’s fascia network, or channels, a disruption is triggered in normal bodily functions 

that results in discomfort and/or illness (Acar, 2016). The acupuncture technique that has been 
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most often studied scientifically and used in Western medical treatment plans involves 

penetrating the skin with micro-thin needles that are manipulated by a trained acupuncture 

practitioner (NCCIH, 2016). In 1979, the World Health Organization (WHO) published a list of 

diseases that can be treated with acupuncture and in 1997 the NIH Consensus Conference 

determined there was sufficient evidence to conclude that acupuncture is safe and effective 

(WHO, 2016; NIH, 1997). Additionally, the FDA (U.S. Food and Drug Administration) 

approved acupuncture needles as a medical device in 1996 (FDA, 2018). Acupuncture works by 

stimulating points located throughout the body and is believed to restore balance with therapeutic 

effects (White, Cummings, & Filshie, 2008). Research has demonstrated acupuncture’s effects 

on the nervous system, endocrine and immune systems, cardiovascular system, and digestive 

system (Zhao, 2008; Chen et al., 2011). Furthermore, acupuncture has been shown to achieve 

analgesic effects on visceral pain via multiple modes of signal interaction and integration at 

neurons, ion channels, activation of central descending inhibition pathways, gene regulation and 

recruitments of a variety of biochemicals (opioids, 5-HT, NMDA) (Chen et al., 2011) The main 

therapeutic effects of acupuncture needling are achieved through stimulation of the nervous 

system (sensory stimulation), with transcutaneous electrical nerve stimulation and spinal cord 

stimulation (White, Cummings, & Filshie, 2008). Acupuncture needling has local effects through 

local antidromic axon reflexes, releasing neuropeptides such as calcitonin gene related peptide 

and increasing local blood flow (Zhao, 2008; White, Cummings, & Filshie, 2008). In the spinal 

cord and brain, there is established evidence that acupuncture causes the release of opioid 

peptides and serotonin (Zhao, 2008; White, Cummings, & Filshie, 2008). 
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The Evidence to Support Acupuncture for Pain Management 

To better understand how acupuncture may be beneficial as an adjunct to current 

postoperative pain management protocols for patients recovering from colorectal surgery, a 

search of the existing literature was accomplished. An electronic search of several computerized 

databases (PubMed, Embase, & CINAHL) was conducted using the following MeSH terms: 

“acute pain” AND “acupuncture.” Also selected were articles within the last 10 years to maintain 

clinical relevancy, and current clinical trials, and systematic reviews. This search yielded 127 

articles. To narrow the available literature, the search was divided into two categories with 

MeSH terms “pain” AND “acute” AND “acupuncture,” which yielded 57 articles, and “acute 

postoperative pain” AND “acupuncture” that yielded 19 articles. The articles were reviewed for 

relevancy and currency to the topic of acute or postoperative pain management and eight articles 

were included for discussion. To determine the level of evidence and quality, methods included 

utilizing John Hopkins Nursing Evidence-based Practice: Model and Guidelines, Chapter 6-

Evidence Appraisal: Research (Costa & Poe, 2012). All literature retrieved in this search 

included randomized controlled trials (RCTs) or pragmatic trials and per the “strength of 

research evidence rating scheme,” RCTs fall under Level 1 for evidence (Costa & Poe, 2012). 

RCTs and experimental research possess a high degree of internal validity due to randomization 

and manipulation which generally reduce bias (Costa & Poe, 2012). 

Quality of the research was established as: “A: High” if data was consistent with 

generalizable results, adequate sample size for study design, satisfactory control, and definitive 

conclusions; “B: Good” if data contained reasonably consistent results, sufficient sample size for 

study design, some control, and fairly definitive conclusions; and “C: Low or major flaw” means 
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data contained little evidence, inadequate sample size, and unable to draw conclusions (Costa & 

Poe, 2012). 

The literature available supports the use of acupuncture for postoperative pain 

management, and the search revealed many studies are conducted outside the US; mainly China 

where it appears acupuncture is a widely-used treatment modality. Of the articles selected for 

review, six out of the nine articles were from countries other than the US, with three of the 

studies completed in China. This may be due to the acceptance of acupuncture as a common 

treatment modality and utilized in Asia for thousands of years. Acupuncture as a well-recognized 

treatment modality is still gaining awareness and acceptance in the US. 

Wu et al. (2015), conducted a systematic review and meta-analyses of randomized 

controlled trials and explored studies of adult patients (≥ 18 years) who had undergone surgery 

and who had received acupuncture, electroacupuncture, or acupoint electrical stimulation for 

managing acute postoperative pain. Patients treated with acupuncture or related techniques had 

less pain and used less opioid analgesics on the first day after surgery compared with those 

treated with control (P < 0.001). Subgroup analysis indicated that conventional acupuncture and 

transcutaneous electric acupoint stimulation (TEAS) were associated with less postoperative pain 

one day following surgery than control treatment. Findings indicate that certain modes of 

acupuncture improved postoperative pain on the first day after surgery and reduced opioid use 

and supports the use of acupuncture as adjuvant therapy in treating postoperative pain. This 

study was rated a ‘1A’ on the rating scale. 
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Five studies looked directly at postoperative or postprocedural pain control with 

acupuncture measured by use of opioid analgesics via patient-controlled analgesia (PCA) for 

pain management following the procedure.  

Taghavi et al (2103) studied acupuncture for postoperative pain relief in patients who had 

inguinal surgery. Some 90 patients were divided into a control arm that received sham 

acupuncture and a study arm that received acupuncture. Both groups were given opioid 

analgesics as needed. The authors found that the patients who received sham acupuncture had 

higher levels of postoperative pain and need for analgesics than the patients who received 

acupuncture. In addition, the patients who received acupuncture reported fewer opioid-related 

side effects.  

Langenbach et al. (2012) examined acupuncture as a postoperative pain control therapy 

for patients who had hemorrhoid surgery. Fifty patients were studied, and all received 

conventional analgesia which included topical lidocaine, oral non-steroidal inflammatory 

medication, and a non-opioid analgesic. One-third of the group received acupuncture, one-third 

received sham acupuncture, and the remaining one-third received only the conventional 

analgesia. Analgesia with an opioid was used in all three groups as needed for pain management. 

Results showed that acupuncture did not provide superior pain relief compared to conventional 

analgesia alone. However, the group that was given acupuncture did report lower pain scores 

than the group that received sham acupuncture and had less consumption and demand for 

analgesia than did the participants in the other two groups.  

Chen et al. (2015) examined auricular (ear) acupuncture administered following knee 

arthroplasty. The study comprised 60 patients (30 in the study group & 30 in the control group). 
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The fentanyl requirement with the PCA in the study group was lower than the control group and 

the time to first request for fentanyl was longer in the study group. Pain intensity on a 100-mm 

visual analog scale (VAS) was lower in the study group in the first 24 hours after the procedure.  

The fourth study included in the review investigating postoperative pain was by Coura, 

Manoel, Poffo, Bedin, and Westphal (2011) with patients following cardiac surgery. Patients in 

the treatment group received electroacupuncture (EA) the day before the surgery. Patients in the 

control group received sham transcutaneous electrical nerve stimulation (TENS). Results showed 

that the average total dose of fentanyl was 20% lower in the treatment group.  

The fifth study by Zeng et al. (2014) looked at postprocedural pain management in 

chronic liver disease patients undergoing transcatheter arterial chemoembolization (TACE). 

Interestingly, pain scores recorded when the patients first felt pain after TACE showed no 

statistical difference between the two groups, however, the acupuncture group had significantly 

less pain one, two, and four hours after intervention as compared to the control group. Level of 

evidence and quality in all three of the postprocedural pain management with acupuncture were 

determined as Level-1, Quality-B. Each study had adequate to small sample sizes but with 

reasonably consistent results. Two studies examined pain in acute care settings and showed that 

acupuncture is efficacious in treating mild to moderate acute discomfort.  

Moss and Crawford (2015) looked at acupuncture for sore throat pain for military 

beneficiaries at a family practice clinic on Nellis Air Force Base, NV. Investigators selected 

patients scheduled for clinic appointments with a chief complaint of sore throat. Auricular 

acupuncture was administered at the time of the appointment. Patients in the auricular 
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acupuncture group reported taking fewer doses of ibuprofen at six hours, 24 hours, and 48 hours 

as compared to the usual care group.  

Nager, Kobylecka, Pham, Johnson, and Gold (2015) completed a study in a pediatric 

emergency department with children complaining of acute abdominal pain and diagnosed with 

appendicitis. This was a very small study of only six patients, but results showed that the 

children who received acupuncture had less pain as compared to those that did not. Another 

interesting note though not related to pain, with this study is that the patients who received 

acupuncture had a decrease in white blood cell count after the acupuncture treatment. This 

finding may be of significance for colorectal surgery patients as wound healing and infection are 

of concern in this population.  

The Moss and Crawford (2015) study was determined as Level-1, Quality-B as it 

contained an adequate sample size for the study design, however had fairly definitive 

conclusions. The article by Nager et al. (2015) was determined as Level-1, Quality-C as the 

sample size was very limited. 

Acupuncture has been shown to reduce complaints of pain without harmful side effects 

and carries little risk (Wilkinson & Faliero, 2007). There have been numerous studies conducted 

on acupuncture for different types of pain, though there appears to be a gap in the literature 

considering acupuncture in the acute care inpatient setting (NCCIH, 2016). However, research in 

western health institutes are just beginning to understand whether acupuncture may be beneficial 

for various health conditions that cause symptoms of pain. Moreover, acupuncture may further 

enhance a mind-body-spirit connection that is thought to assist with pain relief as indicated by 

the use of sham acupuncture in research studies. Overall, acupuncture appears to be a promising 
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integrative pain management modality that has been shown beneficial among different age 

groups and for a multitude of health conditions. 

Purpose of the Study 

The purpose of the current study was to determine the feasibility of acupuncture 

treatment as an adjunct to current pain management protocols in the immediate postoperative 

setting for patients recovering from colorectal surgery and to explore the effectiveness of 

acupuncture in pain management as measured by the consumption of opioids delivered by the 

PCA and patient reported pain on the visual analog scale (VAS). The specific aims of the study, 

as well as corresponding hypotheses, were as follows: 

Aim 1 Evaluate the feasibility and acceptability of incorporating and studying acupuncture 

as an adjunct to postoperative pain management guidelines and protocols in the post-

anesthesia care unit (PACU).  

x Hypothesis 1A - The majority of participants approached to participate in the 

acupuncture group will provide consent/agree to receive acupuncture treatment by 

a trained medical acupuncturist in the immediate postoperative setting (PACU). 

x Hypothesis 1B - The visual analog scale (VAS) pain tool used at 12-hours, 18-

hours, and 24-hours following surgery will be feasible for use in the study (i.e., 

participants will be able to complete this assessment to indicate the pain they are 

experiencing). Of note, a VAS measure will not take place at six hours 

postsurgery as the majority of colorectal surgery patients are still experiencing the 

effects of spinal anesthesia. 
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x Hypothesis 1C - Surgery staff, including colorectal surgeons and perioperative 

nurses, will be accepting of acupuncture treatment in the PACU setting. 

Aim 2 To determine if acupuncture as an intervention adjunct to usual care decreases 

postoperative pain in the first 24 hours following surgery compared to usual care 

alone.  

x Hypothesis 2 - Participants who receive acupuncture will report lower scores on 

the visual analog scale (VAS) pain assessment as compared to participants who 

do not receive acupuncture following colorectal surgery. 

Aim 3 To determine if acupuncture is associated with decreased use of postoperative opioid 

pain medications administered intravenously.  

x Hypothesis 3 - Participants who receive acupuncture will consume less opioids 

after surgery as compared to participants who only receive standard of care. 

Aim 4 To test whether participants who expect acupuncture to be effective report less pain, 

as measured by the VAS. 

x Hypothesis 4 - Participants who expect to have improved health and decreased 

pain following acupuncture will report lower scores on the VAS. 

Significance of the Study 

Findings from this study support incorporating acupuncture as an adjunct to current 

postoperative pain protocols for patients undergoing surgery to diminish adverse effects of 

opioid use while reducing potential abuse and dependence as opposed to the continued use of 

strong and harmful opioids that perpetuate the epidemic. Furthermore, the study indicated that 

acupuncture is acceptable to the colorectal surgeons and perioperative staff. This study was the 
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first to use acupuncture as an adjunct to pain management in the post-anesthesia care unit 

(PACU) in eastern Washington (where the study took place). Nurses, who are generally the 

front-line caregivers for patients in the postoperative period, should be knowledgeable about 

pharmacological and non-pharmacological pain managements guidelines as well as necessary 

implications associated with the administration and adverse effects of using opioids for 

postoperative pain control. Moreover, nurses are the healthcare professionals who spend the 

majority of time with patients after surgery and their responsibilities in pain assessment include 

applicable planning and implementing sufficient, evidence-based medical treatments. 

Additionally, nurses are required to perform patient-orientation and counseling during 

postoperative care in order to provide effective management of acute postoperative pain with a 

multimodal approach. Besides implementing pharmacological and non-pharmacological pain 

management methods, nurses are also responsible for documenting the recovery process of 

patients, the side effects patients may experience, the effectiveness of the pain management 

treatments, and the possibility of suggesting another pain management method or modality if the 

current treatment is proved to be inefficient in relieving pain. 

Summary 

Pain management, particularly in the acute care setting, is a global concern. Acute 

postoperative pain is a common clinical condition that when poorly managed can result in a 

number of significant negative health consequences (Gordon et al., 2016). Studies show that a 

prolonged experience of acute pain results in changes seen within and around the central nervous 

system (CNS) and creates a path for chronic pain with a pathological basis (Voscopous & Lema, 

2010; Gordon et al., 2016). Despite recent advances in pain research over the last two decades, 
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acute pain, particularly following surgery, remains inadequately controlled (Gordon et al., 2016). 

Numerous studies show that fewer than half of postoperative patients receive adequate relief 

from pain following surgery and there appears to be a gap between nonpharmacological 

integrative pain modalities and practice (Gordon et al., 2016). In spite of high-quality evidence, 

acupuncture is rarely (if ever) offered in the acute care setting. Therefore, offering an integrative 

modality, such as acupuncture, as an adjunct for acute pain management in the immediate 

postoperative period has the potential to provide sufficient acute pain relief and potentially 

reduce the risk of developing chronic pain conditions. 
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CHAPTER II: THEORETICAL FRAMEWORK 

This chapter offers a theoretical model (Figure 2) of situation-specific treatment for acute 

pain following colorectal surgery. In the introduction chapter, a case was argued that addressing 

acute pain following surgery has the potential to decrease negative effects of opioids as well as 

reduce continued opioid use and dependence. This chapter focuses on the theoretical approach to 

addressing acute pain management following colorectal surgery. It will begin with an overview 

of acute postsurgical pain and followed by a discussion of theories related to acute pain 

pathways. This chapter proposes a theoretical model looking at acupuncture as an intervention 

for pain management in the postoperative setting as well as examining patient expectations 

related to pain perception. By treating postsurgical colorectal patients with acupuncture in the 

immediate postoperative period, acute pain may be managed without the added side effects of 

opioid medications. 

Theories are typically formulated to explain, predict, and understand phenomena as well 

as add to or extend existing knowledge (Reed & Shearer, 2012). A theoretical model is 

established as the structure to hold or support a theory while introducing and describing the 

relationship between variable. 

The theoretical model proposed in this chapter includes the integration of acupuncture. 

Many years of research and well-developed guidelines have been established by TCM and 

contemporary acupuncture providers, therefore, modification into current practices supports 

nursing in an effort to attain patient-centered goals by offering alternatives to traditional Western 

medicine protocols (Kreitzer, 2015). 
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The proposed theoretical model challenges current guidelines and protocols for 

postoperative pain management from a “western” healthcare viewpoint by including 

complementary and integrative therapies for pain management. Standing orders for narcotics and 

patient controlled analgesia (PCA) pumps are the current clinical guidelines in most facilities 

throughout the US (Garimella & Cellini, 2013). Incorporating non-pharmacologic and/or 

alternative pain protocols challenges the current standard of care. By including the patient in the 

treatment plan and offering an integrative holistic approach rather than resorting to traditional 

protocols, has the potential to increase overall treatment compliance and patient satisfaction 

(Pun, Chor, & Chong, 2019).  

Gate Control Theory 

To determine how to best intervene, it is important to examine the mechanisms 

surrounding pain generation. Acute postoperative pain starts with recognition of noxious stimuli 

signaling from recently damaged tissue subsequent to a surgical intervention (Madenski, 2014). 

One of the most acknowledged and early theory related to the mechanism of pain and the pain 

experience in the acute setting is the Gate Control Theory by Melzack and Wall (1965). The gate 

control theory asserts that three spinal cord systems transmit nerve impulses when the skin is 

stimulated: 1) cells of the substantia gelatinosa in the dorsal horn; 2) dorsal column fibers that 

project toward the brain; and, 3) the first central transmission cells in the dorsal horn (Moayedi 

& Davis, 2013).  

As a universally recognized pain theory supporting pain following noxious stimuli, the 

gate control theory by Melzack and Wall (1965) is a biological theory of pain, and the first 

considerable attempt to unify the many ideas that existed about the mechanism that perceives and 



 
 
 

 
35 

transmits pain through the nervous system. Melzack and Wall (1965) discovered that there are 

nociceptors (pain fibers) and touch fibers and suggested that these fibers synapse in two different 

regions within the dorsal horn of the spinal cord (Moayedi & Davis, 2013). They proposed that 

the “gate” in the spinal cord is the substantia gelatinosa in the dorsal horn, which modulates the 

transmission of sensory information from the primary afferent neurons to transmission cells in 

the spinal cord. This gating mechanism is controlled by the activity in the large and small nerve 

fibers. Large-fiber activity inhibits (or closes) the gate, whereas small-fiber activity facilitates (or 

opens) the gate (Melzack & Wall, 1965; Moayedi & Davis, 2013). When nociceptive 

information reaches a threshold that exceeds the inhibition elicited, it “opens the gate” and 

activates pathways that lead to the experience of pain and its related behaviors. This theory 

suggests that pain management may be achieved by selectively influencing the larger nerve 

fibers that carry non-pain stimuli. 

Colorectal surgery is a standard treatment option for colorectal cancer, ulcerative colitis, 

Crohn's disease, and some cases of diverticulitis, often resulting in major reconstruction of the 

intestinal tract (Stafford, Francone, Roberts, & Ricciardi, 2018; Kirchoff, Clavien, & Hahnloser, 

2010). This major abdominal surgical procedure involves removing the diseased portion of the 

bowel and the two remaining ends of the bowel are then connected. Acute pain following 

colorectal surgery is typically due to the surgical tissue trauma of the abdominal wall and 

surrounding tissue that leads to nociceptor activation and sensitization (Gan, 2017; Kim et al., 

2016). 

Prior to the surgical incision causing tissue trauma, the gate control system typically is 

undisturbed. The gateway of pain from the small diameter fibers is opened by the surgeon’s first 
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cut. When peripheral nerves are cut or damaged, the nerve stimulation produces an electrical 

impulse that travels through the spinal cord and then to the brain, eliciting a pain response. 

Available evidence indicates that this impulse may be delayed and minimized for hours through 

the use of long-acting local anesthetic blockade at the surgical site. By eliminating pain 

perception at its source, the actual impulse to the spinal cord is greatly reduced, and the 

transmission to the brain is also significantly diminished. During a surgical procedure, long-

acting anesthetic and intraoperative pain management techniques keep the pain gate closed. 

Therefore, it is important to address pain following colorectal surgery when the anesthetic wears 

off, and the pain gate begins to open. Injurious input during and after colorectal surgery enhances 

the responses of nociceptive neurons in the CNS thereby amplifying pain intensity. 

When a painful stimulus occurs in the abdominal region, such as acute pain or abdominal 

distention following colorectal surgery, the activity in the small nerve fibers surrounding the gut 

overwhelms the large fibers, so inhibition is released and the gates of pain open. Per the gate 

control theory, stimulating the large nerve fibers may close the gates of pain to cease or greatly 

reduce the elicitation of the acute pain response (Melzack & Wall, 1965). 

Interventions, like acupuncture or opioid pain medication given in the immediate 

postoperative period, are believed to promote pain relief by stimulating the pain inhibitory nerve 

fibers, which lowers the pain input and therefore, relieves the pain. It is thought that acupuncture 

or other pain-relieving interventions can change the pain message by altering the nerve fibers 

which will in turn “close” the pain gate. Acupuncture is believed to offer pain relief by 

stimulating the pain inhibitory nerve fibers (Figure 1), which lowers the pain input and therefore, 

relieves the perception of pain (Godwin, 2017). Acupuncture may change the pain message due 
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to differences in nerve fibers which in turn “close” the pain gate. In the context of colorectal 

surgery patients, acupuncture treatment with well-acknowledged points in the body known to 

alter pain and abdominal distention following major abdominal surgery influence the related 

inhibitory nerve fibers in the abdomen and gut to “close” the pain gate. 

The local mechanism of acupuncture (Figure 1) is activation of the axon reflex, a reflex-

like phenomenon, which occurs as follows: 1) thin nociceptive sensory nerve fibers are excited 

by a noxious stimulus applied to the skin; 2) the impulse is antidromically conducted to the 

axon’s terminals via the collateral branches of the axonis; and, 3) calcitonin gene related peptide 

(CGRP) is released from the branches and dilates skin arterioles and produces what is known as 

a “flare” (Shinbara et al., 2011; Lundberg, 2013). This flare is frequently observed in 

acupuncture treatment and presents as a reddened or color change (Shinbara et al., 2011). The 

axon reflex is possible through the transmission of signals from the cutaneous receptors near the 

cutaneous nerve.  

 
FIGURE 1. A 0.16 mm x 15 mm acupuncture needle in situ at nerve plexus in reticular layer. 
(Adapted from “Acupuncture Analgesia, PowerPoint Presentation,” by J. Godwin, 2016. Adapted with permission.) 
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The gate control theory historically guided research within the cognitive and behavioral 

approaches to pain management and helps to explain how interventions based on somatosensory 

(auditory, visual, & tactile) stimulation such as friction, massage, music therapy and distraction 

provide pain relief for chronic pain conditions (Moayedi & Davis, 2013). For example, Hsu, 

Chen and Hsiep (2016) conducted a study looking at music therapy for pain relief during 

dressing changes in burn patients. Hsu and colleagues (2016) proposed that listening to music 

can provide competitive sensory stimulation input, triggering nerve impulses to “close the gate” 

to increase the pain threshold and decrease pain signals transmitted to the brain, thereby reducing 

the pain experience. The gate control theory demonstrates that distraction or learned behavior 

can help decrease pain perception over time; music can attract the burn patient’s attention, 

reduce pain or exhaustion of the reaction, and redistribute the pain and anxiety from the burn 

dressing changes (Hsu et al., 2016). 

Colorectal surgery is known to trigger pain in the immediate postoperative period that is 

often moderate to severe. By focusing on the acute pain pathway postoperatively, pain signals to 

the brain may decrease and “close the gate,” resulting in diminished opioid consumption in the 

first 48 hours following colorectal surgery. 

Expectancy Theory 

Expectations of pain relief often drive placebo analgesia (Medoff & Colloca, 2015). 

Recent findings indicate that placebo effects can imitate the actions of real painkillers and 

promote the endogenous release of opioids and nonopioids (Meddoff & Colloca, 2015). In 

addition to distraction and learned behavior to help decrease pain perception, expectations that a 

medical treatment will be beneficial can elicit placebo effects that influence pain (Price et al., 
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2007; Kong et al., 2011; Meddoff & Colloca, 2015). Several studies have demonstrated that 

placebo analgesia can reduce responses to noxious events in the spinal cord, consistent with 

descending modulation (Kong et al., 2011; Eippert et al., 2009; Goffaux, de Souza, Potvin, & 

Marchand, 2009). These studies support the idea that placebo treatments have the potential to 

engage “gate control” mechanisms that then block nociceptive afferents at the spinal level 

(Melzack & Wall, 1965).  

Expectancy theory proposes an individual will behave or respond in a certain way 

because they are motivated by the behavior (Kong et al., 2009; Mao, Xie, & Bowman, 2013). 

Basically, the motivation of the behavior is determined by the desirability of the outcome. It is 

theorized that individuals do not simply react to events; rather they anticipate the events and then 

respond, often in advance of the event, to pursue opportunities and attempt to eliminate 

threatening incidents (Atlas & Wager, 2013). Because of the importance of expectations in 

physical and social well-being, they are also fundamental in influencing emotions and shaping 

experiences (Kong et al., 2009). Expectations can elicit basic affective responses and emotions as 

well as influence how individuals perceive expected events, including those that are clinically 

and medically relevant. Pain perception is highly influenced by response expectancies, or 

expectations about an individual’s internal experiences and responses. This is noticeable in 

placebo analgesia, whereby individuals experience less pain in response to an inert treatment 

when conditioning or instructions lead them to believe the treatment will reduce pain. Placebo 

analgesia and nocebo effects are used to refer, respectively, to the positive and negative cognitive 

appraisal with the administration of a treatment resulting in the modulation of behaviors and 

clinical outcomes (Atlas & Wager, 2013). Recent findings indicate that placebo effects can 
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imitate the actions of narcotic medications and promote the endogenous release of opioids and 

nonopioid (Kong et al., 2012). 

Per Shi, Yang, Liu and Wang (2012), acupuncture is a complex intervention that is 

composed of both specific and non-specific factors, and one component of acupuncture’s non-

specific effects may be patient expectancy. Some acupuncturists believe that patients must be 

aware of the acupuncture treatment in order for acupuncture to be effective. One possible basis 

for acupuncture effects may be change in the direction of patients’ attention or focus (Shi et al., 

2012). Positive expectation has been shown to amplify acupuncture analgesia effects. 

Diminished positive expectation may inhibit acupuncture analgesia. Some studies suggest that 

expectation of relief was the only factor that correctly predicted outcome of acupuncture 

treatment for pain (Shi et al., 2012). Response expectancy to acupuncture treatment is the 

expectation held by an individual about one’s own emotional and physiological response to 

treatment and may alter responses to acupuncture (Mao et al., 2010). 

It is believed that analgesic treatments, such as treatment for pain after surgery, consist of 

two components: the treatment specific effect from the physical or pharmacological 

interventions, and the non-specific, or placebo, component (Kong et al., 2009). The placebo 

component is believed to be induced by the psychosocial context in which the treatment is given 

including expectations of therapeutic benefit (Kong et al., 2010). Placebo analgesic effects are 

often considered as a solely psychological phenomenon, but placebo effects modulate certain 

brain areas and correlates with distinct neurophysiological responses (Medoff & Colloca, 2011).  

Advances in brain imaging with functional MRI (fMRI) have provided scientists with 

new tools for investigating the neurobiological mechanisms underlying both placebo/nocebo and 
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acupuncture treatment (Kong et al., 2010; Kong et al., 2013; Medoff & Colloca, 2011). A study 

by Kong (2013) and colleagues, discovered that when subjects expected that acupuncture would 

produce an analgesic effect, more extensive fMRI signal decreases were observed in brain 

regions including right insula, putamen, claustrum and superior temporal gyrus, bilateral medial 

frontal gyrus, and inferior parietal lobule, when compared with the fMRI signal change 

differences between real (verum) and sham (placebo) acupuncture groups. This result suggests 

that expectancy is able to enhance acupuncture analgesia initiated by an inhibited brain response 

to regulated pain stimuli.  

Acupuncture analgesia and expectancy induced placebo analgesia appear to show 

comparable magnitudes of behavioral efficacy, however, each has a unique pattern of associated 

brain activation change. Objective fMRI signal changes show that expectancy can significantly 

enhance real (verum) acupuncture’s analgesic effect, indicated by greater fMRI signal decrease 

compared with sham (placebo) acupuncture. Furthermore, the brain network involved in the 

expectancy can be different under different treatment conditions (real [verum] versus sham 

[placebo]). The results of this study provide the first brain imaging evidence on how expectancy 

may influence acupuncture treatment and how diverse brain networks are involved in this 

process. 

In the proposed theoretical model (Figure 2), the initial signal occurs during surgery with 

trauma to the tissues which excites the dorsal horn transmission cells when the pain gate is open. 

With stimulation of small diameter nerve fibers (C-fibers) the pain gate “opens.” When an 

acupuncture treatment is rendered, local vasodilation, increased circulation, and angiogenesis 

occur along with release of opioid peptides. This in turn causes stimulation of large diameter 
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nerve fibers (A-delta) fibers and the pain gate “closes.” Additionally, treatment expectations 

often influence outcomes therefore it is important to include expectancy theory in the model and 

to consider whether an individual believes or expects acupuncture treatment to relieve pain and 

“close” the gate. 

Surgical trauma 
to abdominal 

wall and 
surrounding 

tissues

Stimulation of 
small diameter 

nerve fibers          
(C-fibers) in 

dorsal horn of the 
spinal cord  

Acupuncture Intervention

Pain 
Gate 

“Opens”

Stimulation of large 
diameter nerve fibers                            

(A Delta-fibers) in 
dorsal horn of the 

spinal cord

Pain 
Gate 
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Local Mechanism :    
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A-delta fibers blocks 
nociception from C fibers

Peripheral nerve 
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FIGURE 2. Theoretical model: Acupuncture influence on acute pain pathway. 
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Expectancy Theory
Individual “expects”  acupuncture will relieve or 
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Increased or no effect 
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FIGURE 3. Expectancy theory: The role of expectancy may impact pain perception in the 
context of acupuncture use. 

Figure 2 demonstrates the physiological response to tissue trauma that occurs intra-

operatively and postoperatively, and Figure 3 then demonstrates the psychological effect of 

expectancy on pain perception. Together, these two pathways may work simultaneously to 

decrease the acute pain experience following colorectal surgery. 

A boundary of this theoretical model is that pain is subjective and individual to each 

person and utilizing a different approach to pain management along with a new concept, such as 

acupuncture, is not always welcomed. When traditional protocols are challenged, it takes time to 

adjust to a new technique or guideline. Most healthcare institutions utilize postsurgical pain 

management protocols that involve administering narcotic medications for pain relief. The 

majority of narcotics carry side effects including; nausea, gastrointestinal upset, slowed motility, 
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somnolence, and addictive tendencies (Garimelli & Cellini, 2015). The proposed model involves 

coalescing the integrative treatment modality of acupuncture married with the mind-body-spirit 

approach for pain management in postsurgical adult patients.  

Summary 

Effectively managing acute pain following colorectal surgical procedures has the 

potential to reduce continued opioid use and decrease risk of abuse and dependence. Utilizing 

acupuncture in the immediate postoperative period addresses acute pain early and without the 

added side effects of opioid medications. According to Melzack and Wall’s (1965) gate control 

theory, pain is a function of the balance between the information traveling into the spinal cord 

through large and small nerve fibers. The pain gate is “open” when information travels along 

large nerve fibers. Acupuncture has the potential to close the pain “gate” and reduce the 

perception of pain by stimulating small nerve fibers. 
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CHAPTER III: METHOD 

To advance understanding of nature, yield new health-related technologies, and improve 

health outcomes, it is important to conduct research that maintains consistent application of the 

utmost standards, including experimental design, statistical analysis and reporting, and an 

objective approach (Claydon, 2015). This chapter will define the methodology that was used to 

investigate the use of acupuncture for postoperative pain management following colorectal 

surgery. The purpose of this study is to also test the feasibility and acceptability of the 

measurements and procedures in preparation for a larger trial utilizing acupuncture as an adjunct 

for postoperative pain management following colorectal surgery. 

When conducting studies about the effectiveness of mind and body interventions such as 

acupuncture, it is worthwhile to follow the NCCIH (2017) framework for developing and testing 

these interventions (Figure 4). The first step in the Framework for Developing and Testing Mind 

and Body Interventions (NCCIH, 2017) is to review studies that demonstrate clinically 

meaningful “signal,” meaning that an intervention of interest has been demonstrated to have 

biologically and/or clinically meaningful and measurable effects when utilized or applied in a 

clinical setting. Detection of a signal and approximations of its variance can be demonstrated by 

conducting a case series, a small uncontrolled trial looking at pre- and post-outcomes, or a 

retrospective chart review. This first stage is an initial assessment to determine whether the 

potential impact of the intervention is strong enough to warrant investment in further research on 

the specific indication that was assessed. 

The next stage in the framework involves intervention development, refinement, and 

standardization by determining: 1) appropriate dose, frequency, or duration of the intervention; 
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2) optimal method of intervention delivery; 3) appropriate participant population; and, 4) 

outcomes and measurement tools that will be used in subsequent, more definitive studies to 

assess those outcomes. Part of this stage is the development and refinement of the intervention 

manual. This is important so that the intervention can be delivered consistently to all research 

participants and is typically an iterative process in feasibility and pilot studies. 

The third stage for developing and testing mind and body interventions involves pilot 

testing in a patient population likely to be involved in subsequent studies. An important step in 

this stage is to assess feasibility and acceptability of the intervention to determine participant’s 

adherence to the protocol (attend all visits, perform or tolerate the intervention, and/or complete 

all study measures). Additionally, recruitment and retention methods are tested to demonstrate 

that the enrollment criteria identify the appropriate patient population and exclude those that are 

identified as not safe to participate in the study. The final goal of this stage is determination 

whether a larger study of the refined intervention can be successfully implemented and provide 

robust and clinically useful evidence regarding efficacy and safety.  

Stage four of the framework is the efficacy trial to test the clinical benefit of an 

intervention when delivered in a setting optimized to detect an effect such as best-trained 

providers, specific enrollment criteria, and precise study protocol. 

The fifth stage aims to determine effects of the intervention as it would be administered 

in the health care setting, as opposed to an ‘optimized’ research setting. Clinical effectiveness 

trials generally encompass a more heterogeneous range of providers, commonly have less 

restrictive enrollment criteria resulting in greater heterogeneity in the participants, and typically 
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allow a greater degree of flexibility, in order to mimic more closely the setting of real-world 

health care.  

The last and final stage of the framework and intervention development process is to take 

those interventions that have been found to be efficacious and/or effective and determine how to 

best disseminate and get the interventions implemented into clinical care. 

 
FIGURE 4. Framework for developing and testing mind and body interventions. (NCCIH, 2017) 

This research study, which intended to explore the benefits of acupuncture for 

postoperative pain management in colorectal surgery patients, followed the first three stages of 

the NCCIH framework, with second and third stages iteratively. For the first stage, there is 

adequate evidence as described in the literature review to determine that acupuncture warrants 

further investigation for postoperative pain management in the acute care setting following 

colorectal surgery (the goal of the current study). As part of the second stage, an acupuncture 
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intervention manual with frequency, timing, and dosing was used. We utilized an intervention 

manual so that the intervention was delivered consistently to all participants. The third stage (and 

major aspect) of the work proposed here involved the pilot study portion of this dissertation work 

and assessed the feasibility and accessibility of acupuncture in the postoperative setting. This 

stage examined whether use of an acupuncture intervention in the post-anesthesia care unit 

(PACU) is feasible and accessible, as well as identified challenges when studying acupuncture 

for colorectal surgery patients in the immediate recovery period. It also determined in a 

preliminary manner if acupuncture improves pain management and decreases opioid use follow 

colorectal surgery.  

Study Aims and Research Hypotheses 

Aim 1 

Evaluate the feasibility and acceptability of incorporating and studying acupuncture as an 

adjunct to postoperative pain management guidelines and protocols in the post-anesthesia care 

unit (PACU).  

Hypothesis 1A. The majority (i.e., > 80%) of participants approached to participate in 

the acupuncture group will provide consent/agree to receive acupuncture treatment by a trained 

medical acupuncturist in the immediate postoperative setting (PACU). 

Hypothesis 1B. The VAS pain tool used at 12-hours, 18-hours, and 24-hours following 

surgery will be feasible for use in the study (i.e., participants will be able to complete this 

assessment to indicate the pain they are experiencing). Of note, a VAS measure will not take 

place at six hours postsurgery as the majority of colorectal surgery patients are still experiencing 

the effects of spinal anesthesia.  
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Hypothesis 1C. Surgery staff, including colorectal surgeons and perioperative nurses, 

will be accepting of acupuncture treatment in the PACU setting. 

Aim 2 

To determine if acupuncture as an intervention adjunct to usual care decreases 

postoperative pain in the first 24 hours following surgery compared to usual care alone. 

Hypothesis 2. Participants who receive acupuncture will report lower scores on the 

visual analog scale (VAS) pain assessment as compared to participants who do not receive 

acupuncture following colorectal surgery. 

Aim 3 

To determine if acupuncture is associated with decreased use of postoperative opioid pain 

medications administered intravenously. 

Hypothesis 3. Participants who receive acupuncture will consume less opioids after 

surgery as compared to participants who only receive standard of care. 

Aim 4 

To test whether participants who expect acupuncture to be effective report less pain, as 

measured by the VAS.  

Hypothesis 4. Participants who expect to have improved health and decreased pain 

following acupuncture will report lower scores on the VAS. 

Participants were recruited from the Columbia Surgical Associates Colorectal Surgery 

Clinic. Flyers (Appendix A) will be placed in the waiting area and patient exam rooms for 

recruitment. If participants are interested in participating in the study, they will contact the study 

PI and assessed for eligibility. If found eligible, participants who sign consent will be assigned to 
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either the acupuncture or control group (standard of care). The experimental group will complete 

the AES (acupuncture expectancy scale) questionnaire prior to surgery. Both groups will be 

assessed for pain preoperatively using the visual analog scale (VAS), 12-, 18- and 24-hours 

postoperatively. Both groups will both be assessed for intravenous opioid use for 24 hours 

postoperatively in six-hour epochs (i.e., up to six hours postoperative, at six hours up to 12-

hours, after 12-hours up to 18-hours, & then after 18-hours up to 24-hours). Within group and 

between group comparison will be analyzed. 

Recruit Participants From Colorectal Surgery Clinic  

Group Allocation 

Experimental Group 
(Acupuncture + Standard of Care)

Control Group                  
(Standard of Care)

Baseline Preoperative Pain Assessment with 
Visual Analog Scale (VAS) 

Complete Acupuncture 
Expectancy Scale (AES) 

Questionnaire 
Preoperatively

Measures
-VAS Pain Assessment 12, 18, & 24 Hours Postoperative

-Total Opioid Consumption 24 Hours Postoperative (6-hour intervals)
- Acupuncture Expectancy (Experimental Group)

Outcomes
Within Group 

Analysis

Outcomes
Within Group 

Analysis

Compare

Between Group 
Analysis

Assess for Eligibility  
Inclusion Criteria:  Adults 18-70 

Exclusion Criteria: history of 
opioid/narcotic abuse, narcotic 
dependent,  opiate allergy

 
FIGURE 5. Experimental study design.  
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Inclusion and Exclusion Criteria 

Individuals receiving a recruitment flyer (Appendix A) through the Columbia Surgical 

Associates clinic and wanting to participate in the study were asked to call the PI, who asked a 

series of questions related to the below inclusion criteria. Participants not meeting inclusion 

criteria were not included in the study. 

Inclusion Criteria 

Adult patients age 18-70 scheduled for colorectal surgery.  

Exclusion Criteria 

Patients were not included in the trial if they were: 1) under treatment for acute disease 

other than colorectal disorders; 2) being treated for or with a history of opioid/narcotic abuse or 

misuse; 3) narcotic dependent; 4) allergic to opiates; 5) allergic to or severe phobia of 

acupuncture needles; 6) pregnant or lactating, who do not consent to clinical trial; and, 7) 

incapable of reading, understanding, and signing a written consent form.  

Participants 

This was a single center study with a total number of 12 patients (six in the acupuncture 

group; six in the standard of care group). In this pilot study, the sample size was determined 

based on estimate parameters such as recruitment rate, ability and availability of the 

acupuncturist to conduct the intervention, and number of colorectal surgeries performed at the 

facility. In preparation for a larger pragmatic trial, with an estimated sample size of 60 (30 in 

each group), a pilot study sample of 12 is estimated to be 20% of the intended larger trial sample. 

This would have provided adequate information to determine if a larger trial is feasible.  
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Recruitment Methods 

Participants were recruited from the Columbia Surgical Associates by advertisements on 

hospital websites, hospital and clinic bulletin boards and flyers given to clinic staff to distribute 

during patient visits (Appendix A). If patients are interested in participating, they will be asked 

to call the study PI and answer screening questions to determine their eligibility. If they were 

eligible, they were guided through the written informed consent process. The study participant 

duration was the first 24 hours following colorectal surgery with enrollment of all study 

participants by approximately 90 days. All participants signed consent to participate in the study. 

Measures 

The primary measure of this study was consumption of opioid analgesics following 

colorectal surgery, as measured by the total dose of opioids delivered via patient-controlled 

analgesia (PCA) intravenously (IV), and/or IV opioids administered if ordered, or as needed 

dosing, in the first 24 hours following surgery. Opioid dose data was obtained 

fromdocumentation in the medication administration record within the electronic health record 

(EHR). We focused on the first 24 hours to measure opioid, use because the early recovery phase 

following surgery occurs in the first 24 hours when a patient’s body is attempting to function at 

the presurgical level (Royse, 2014). After 24 hours, the patient moves to the intermediate 

recovery phase. Total opioid use was obtained from the participants’ inpatient EHR, in separate 

six-hour time intervals starting after surgery and ending at 24 hours postsurgery. There were four 

distinct epochs of time in which opioid use will be obtained (6-, 12-, 18-, & 24-hours 

postsurgery). 
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Secondary measures were pain scores as measured using the visual analog scale (VAS) 

pain measurement tool, which is a valid and reliable pain scale (Hawker, Mian, Kendzerska, & 

French, 2011). The VAS utilized in this study is a continuous scale comprised of a horizontal 

line that is 10 centimeters (100 mm) in length, anchored by two verbal descriptors for each 

symptom extreme: "No Pain" (score of 0) and "Worst Imaginable Pain" (score of 100) 

(Appendix B). All measurements occurred preoperatively, at 12-, 18-, and at 24-hours 

postoperatively due to patients potentially receiving spinal anaesthesia that may keep the patient 

feeling numb in the abdominal area up to eight hours after surgery.  

To assess the VAS, the study participants were asked to place a line perpendicular to the 

VAS line at the point that represents their pain intensity. The VAS score was determined by 

measuring in millimeters from the left-hand end of the line to the point that the patient marks. 

The VAS was given to the participants by the study investigators and then deidentified prior to 

data analysis. The investigator used a script when asking the participants to rate their pain on the 

VAS line to maintain consistency (Appendix B). 

Measures also included scores on the acupuncture expectancy scale (AES) (Appendix C). 

Research suggests that expectancy may modulate the response to medical interventions, 

including acupuncture. The AES was developed as an instrument to measure patients' expected 

responses to acupuncture (Mao, Xie, & Bowman, 2010). This instrument was tested on patients 

with stage I to III cancers seen in outpatient medical and radiation oncology clinics. They were 

drawn from three study cohorts that included 404 participants. The investigators examined the 

reliability, validity, and responsiveness of the AES. The scores on the AES had internal 

consistency (Cronbach's alpha coefficient) of 0.95 and test-retest reliability of 0.62 over four 
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weeks without acupuncture treatment. Total scores on the AES range for ‘4’ to ‘20.’ The AES is 

reliable and valid, and scores appear to increase during or after prior therapy. Incorporation of 

AES in clinical trials and outcome studies can evaluate the role of expectancy on acupuncture 

outcomes. 

Procedures 

The proposed study involved comparison of two groups; an acupuncture intervention 

group and a standard of care (i.e., control) group (six patients in each group). As this study 

depended on availability of the medical acupuncture interventionist, the subjects were “assigned” 

to ‘group 1’ or ‘group 2’ depending on availability of the medical acupuncture provider. 

The acupuncture group received acupuncture in addition to the hospital’s standard of care 

postoperative pain management guidelines in the immediate postoperative setting while 

recovering from surgery in the post-anesthesia care unit (PACU). Two hours prior to surgery and 

prior to any preoperative sedatives, the investigator asked the acupuncture participants to 

complete a questionnaire based on the acupuncture expectancy scale (AES) (Appendix B) (Mao, 

Xie, & Bowman, 2010). The elements of the acupuncture intervention include utilizing known 

acupuncture points (acupoints) for pain management. Participants received acupuncture using 

traditional acupuncture points as determined by the Birch Relevant and Irrelevant Treatment 

Selection (BRITS) standardized points for analgesia, nausea, and abdominal distention (White, 

Cummings, & Filshie, 2008). The acupuncture treatment took place in the PACU during the 

recovery period. For the intervention group, the concepts of mode delivery include stimulating 

the acupoints relevant to the treatment of abdominal pain, distension, and constipation, including 

Bai Hui (Governing vessel GV-20), Neiguan (Pericardium meridian PC-6), Hegu (large intestine 
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meridian LI-4), Zusanli (Stomach meridian ST-36), and Sanyinjiao (Spleen meridian SP-6) 

(Appendix D). Participants received acupuncture in a supine position and all four acupoints 

bilaterally (eight acupuncture needles total) were stimulated simultaneously for 20 minutes, 

which is the standard acupuncture treatment plan for pain and abdominal distention (White, 

Cummings, & Filshie, 2008). 

The standard of care group received current postoperative pain management guidelines 

per hospital protocol, however, did receive the acupuncture treatment. Total opioid consumption 

and pain assessed via the VAS was gathered. The participants in the standard of care group did 

not receive acupuncture, therefore did not complete the acupuncture expectancy scale. 

Devices 

Acupuncture needles utilized in this study were sterile, single-use FDA approved needles 

that will be disposed in a sharps container immediately after use. 

Plan for Training Interventionist and Monitoring Fidelity  

Training Providers 

The acupuncture provider approved by the facility credentialing and privileging 

committee was an anesthesiologist trained in medical acupuncture with acupuncture privileges at 

Providence Holy Family Hospital. A Doctor of Acupuncture and Oriental Medicine (DAOM) 

served as a consultant on this study and reviewed all procedures and assisted with selection of 

acupoints that were used in the study. The goal of this study was to utilize one acupuncturist for 

the intervention who is well versed on the treatment plan, the guidelines for treatment 

implementation, the systematic use of assessment, treatment record and outcome measures. 

However, the hospital credentialing and privileging committee would only approve acupuncture 
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privileges for the anesthesiologist trained in medical acupuncture. Therefore, we used a local 

acupuncture expert from the community as a consultant on the study. 

Delivery of Treatment 

To ensure standard delivery of treatment, a protocol with assigned acupuncture points as 

selected by the BRITS standardized acupuncture points for analgesia will be available as a 

reference during delivery of treatment intervention. 

Receipt of Treatment 

The interventionist used scripts to paraphrase or summarize content to ensure participants 

receive standardized information and to reassure participants that they are free to ask questions 

during the treatment, however, the interventionist will be limited in their communication during 

the session. 

Data Management and Confidentiality 

All data were kept confidential and data collected were de-identified and kept on a 

password protected computer. Data was not available to individuals outside the study 

investigators. All investigators followed strict HIPAA (Health Insurance Portability and 

Accountability Act) and human subject protection guidelines. 

Statistical Analysis 

All study data including demographic information, total opioid consumption, and VAS 

values was stored in a password protected Microsoft Excel file.  
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Statistical Analysis Details by Hypotheses 

Hypothesis 1A 

The majority of participants approached to participate in the acupuncture group will 

provide consent/agree to receive acupuncture treatment by a trained medical acupuncturist in 

the immediate postoperative setting (PACU). We compared the number of patients approached 

who agree to take part in the study and sign consent to the number of patients approached who 

do not agree to take part in the study. Majority of patients is defined as 50% or more of patients. 

Hypothesis 1B 

The visual analog scale (VAS) pain tool used at 12 hours, 18 hours, and 24 hours 

following surgery will be feasible for use in the study (i.e., participants will be able to complete 

this assessment to indicate the pain they are experiencing). We recorded the number of patients 

who are able to listen to the script read by the research team member and successfully respond to 

this script by pointing to a point on the VAS to indicate the amount of pain they are experiencing 

at that moment. 

Hypothesis 2 

Participants who receive acupuncture will report lower scores on the visual analog scale 

(VAS) pain assessment as compared to participants who do not receive acupuncture following 

colorectal surgery. Participants were grouped based on acupuncture or no acupuncture treatment 

(usual care). A two-way repeated measures ANOVA will be used to determine whether any 

change in pain score (dependent variable: continuous) is the result of the interaction between the 

use of acupuncture (i.e., the “conditions”) which is one of the factors, and “time” (i.e., the second 

factor). Irrespective of whether there is an interaction, follow-up tests can be performed to 
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determine in more detail how the within-subject factors affect pain. If statistical significance is 

not reached, preliminary evidence of efficacy will be obtained from point estimates for the effect 

sizes and their confidence intervals. 

Hypothesis 3 

Participants who receive acupuncture will consume less opioids after surgery as 

compared to participants who only receive standard of care. Participants were again grouped 

based on acupuncture and no acupuncture (usual care). Two-way repeated measures ANOVA 

will be used to determine whether any change in opioid usage (dependent variable: continuous) 

is the result of the interaction between the use of acupuncture (i.e., the “conditions”) which is 

one of the factors, and “time” (i.e., the second factor). Irrespective of whether there is an 

interaction, follow-up tests can be performed to determine in more detail how the within-subject 

factors affect opioid use. As above, if statistical significance is not reached, preliminary evidence 

of efficacy will be obtained from point estimates for the effect sizes and their confidence 

intervals. 

Hypothesis 4 

Participants who expect to have improved health and decreased pain following 

acupuncture will report lower scores on the VAS. The association between total scores on the 

AES and changes in pain, as measured by the VAS, was analyzed by computing a Pearson’s 

correlation coefficient. 

Risks to Patients 

Acupuncture has been shown to be a safe and effective treatment modality. Potential risks 

included temporary bruising, swelling, bleeding, numbness and tingling, and soreness at the 
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needling site that may last a few days. Unusual risks of acupuncture included dizziness, fainting 

or in rare cases may cause nerve damage. Infection is possible though extremely rare. The 

acupuncturist used alcohol prep prior to needle insertion and sterile disposable needles to 

maintain a safe and clean environment. There were no other risks associated with the use of 

acupuncture (financial, psychological, or emotional).  

Potential Benefits to Patients 

The possible benefits from this study included less pain after surgery and less reliance on 

pain medications, less nausea or vomiting after surgery, improved sleep, and earlier return of 

bowel functions. 

Sharing of Results with Patients 

Results were shared with patients if requested. Results were additionally shared with 

Columbia Surgical Associates in writing using de-identified patient data. 

Setting 

The study took place at Providence Holy Family Hospital (PHFH), Spokane, WA, in the 

post-anesthesia care unit (PACU) and on the surgical inpatient clinical unit. 

Provisions to Protect the Privacy Interests of Patients 

Results of this study may be used in publications and presentations. The study data was 

handled as confidentially as possible. When results of this study are published or presented, 

individual names and other personally identifiable information will not be used. To minimize the 

risks to confidentiality, we used de-identified data meaning name, age, or any other identifiable 

data will not be used. We did not use any names or dates of birth. We may share the data we 
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collected for use in future research studies or with other researchers but if we share the data, we 

will remove any information that could identify the participants. 

Process to Document Consent in Writing 

This study did not include non-English speaking participants or any vulnerable 

populations. Consent documents were completed by the acupuncture provider two hours prior to 

surgery and prior to any preoperative sedative medication and while in the preoperative clinical 

setting. 
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CHAPTER IV: RESULTS 

This chapter presents the results by specific aim and also includes a description of the 

study population. The purpose of this study was to determine the feasibility and acceptability of 

acupuncture as an adjunct to postoperative pain management protocols for patients recovering 

from colorectal surgery, the feasibility of assessing postoperative pain, and to determine 

preliminary efficacy of acupuncture for postoperative pain management following colorectal 

surgery in anticipation of a larger randomized control or pragmatic clinical trial.  

Before considering study results by specific aim, it is important to note that it was not 

possible to reach the planned enrollment target of six participants in each group after two months 

of running the protocol. This is because successful completion of the protocol for those assigned 

to the acupuncture intervention arm was dependent on availability of the medical acupuncture 

provider, and because of the limited number of days per week when colorectal surgeries were 

taking place at the study site (i.e., recruitment on Wednesdays & Fridays only). Therefore, only 

five total participants were enrolled in the study (two in the acupuncture group & three in the 

control group). However, it was still possible to accomplish the major goal of the study, which 

was to explore the use of acupuncture as an adjunct to current pain management protocols in the 

immediate postoperative setting for patients recovering from colorectal surgery, and the specific 

aim related to feasibility and acceptability of acupuncture in the immediate postoperative period 

(i.e., specific aim 1).  

Description of the Sample 

There was a total of five participants in this study, with a mean age of 38. All five study 

participants were male; there were no female participants.  
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TABLE 1. Participant demographics. 

 

Findings by Study Aim 

Aim 1 Results 

To evaluate the feasibility and acceptability of incorporating and studying acupuncture as 

an adjunct to postoperative pain management guidelines and protocols in the post-anesthesia care 

unit (PACU).  

Hypothesis 1A. The majority of participants approached to participate in the 

acupuncture group will provide consent/agree to receive acupuncture treatment by a trained 

medical acupuncturist in the immediate postoperative setting (PACU). We compared the number 

of patients approached who agreed to take part in the study and sign consent to the number of 

patients approached who did not agree to take part in the study. Majority of patients was defined 

as 50% or more of patients. Participants were approached in the pre-operative area prior to 

scheduled colorectal surgery. Of the six participants approached for the study, four agreed to 
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consent to acupuncture, and two did not consent to acupuncture. One of the participants who did 

not agree to consent for acupuncture did agree to be part of the study and was assigned to the 

control group. Therefore, the majority of participants approached did consent to acupuncture. Of 

the two that did not consent, one agreed to be part of the non-acupuncture group, and one did not 

consent to be part of the study (either acupuncture or control), due to spiritual reasons. 

Hypothesis 1B. The VAS pain tool used at 12 hours, 18 hours, and 24 hours following 

surgery will be feasible for use in the study (i.e., participants will be able to complete this 

assessment to indicate the pain they are experiencing). The VAS score was completed by four 

participants. The number of patients who were able to listen to the script read by the research 

team member and successfully responded to this script, by pointing to a point on the VAS to 

indicate the amount of pain they are experiencing at that moment, was four participants. One of 

the participants declined to complete the VAS, because they said that they had already reported 

pain with a numerical rating to the nursing staff (administered every six hours per study site 

clinical protocol). 

Hypothesis 1C. Surgery staff, including colorectal surgeons and perioperative nurses, 

will be accepting of acupuncture treatment in the PACU setting. The PACU clinical staff, which 

is comprised of registered nurses, anesthesia providers, and nursing assistants, made several 

unsolicited comments that were in the written notes and paraphrased by the PI including that “I 

was surprised how small the acupuncture needles are and how easy it was to incorporate into our 

recovery protocol,” that “I thought the acupuncture needles would be in the way but they did not 

cause any trouble with do our necessary vital signs and patient assessment,” and finally that “this 
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is so cool and I hope we can do more acupuncture. Thank you for letting us be a part of this and 

explaining how the acupuncture needles work.” 

Aim 2 Results 

Determine if acupuncture as an intervention adjunct to usual care decreased postoperative 

pain in the first 24 hours following surgery compared to usual care alone.  

Hypothesis 2. Participants who receive acupuncture will report lower scores on the 

visual analog scale (VAS) pain assessment as compared to participants who do not receive 

acupuncture following colorectal surgery. As there were only two participants that received 

acupuncture, it was not possible to determine whether or not differences between groups were 

statistically significant (i.e., by way of measures of central tendency & variation).  

The VAS scores by individual participants in each of the treatment groups are shown in 

Table 2. The two participants who received acupuncture did not report any pain prior to surgery 

and were both observed as sleeping 12-hours following surgery. Participant #1 reported pain as 

4.2 at 18-hours after surgery as measured on the visual analog scale (VAS) and pain as 5.1 at 24-

hours postoperatively. Participant #2 reported pain as 3.3 on the VAS 18-hours after surgery and 

2.1 at 24-hours postoperatively. Participant(s) #3, #4, and #5 did not receive acupuncture. 

Participant #3 reported a pain score of ‘0’ prior to surgery, 6.8 at 12-hours postoperatively, 5.9 at 

18-hours and 6.2 at 24-hours following surgery. Participant #4 reported pain at 2.2 before 

surgery, 2.1 at 12-hours after surgery, was sleeping 18-hours postoperatively, and reported pain 

at 2.8 on the VAS at 24-hours postoperatively. Participant #5 reported pain per VAS at 1.1 

preoperatively, 3.2 at 12-hours, 4.2 at 18-hours, and 3.6 at 24-hours following surgery. 
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TABLE 2. Participant visual analog scale (VAS) scores pre- and post-operatively. 

 

Aim 3 Results 

Determine if acupuncture is associated with decreased use of postoperative opioid pain 

medications administered intravenously. 

Hypothesis 3. Participants who receive acupuncture will consume less opioids after 

surgery as compared to participants who only receive standard of care. As there were only two 

participants that received acupuncture, it was not possible to determine whether or not 

differences between groups for postoperative opioid use were statistically significant (i.e., by 

way of measures of central tendency & variation). However, the opioid consumption of each 

participant is listed in Table 3. In the acupuncture group, participant #1 consumed a total of 50 

mg oxycodone by mouth (dosage conversion to dilaudid equals 3mg) and 0.4 mg for a total of 

4.3 mg. Participant #2 consumed a total of 2 mg dilaudid IV push. Of note, participant #1 had a 

laparoscopic low anterior bowel resection as compared to participant #2 who underwent an 
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ileostomy, sigmoidoscopy with a colostomy closure, which is generally a less invasive 

procedure. In the control group, participant #3 consumed 56.2 mg dilaudid via patient-controlled 

analgesia (PCA) pump programmed to patient demand only. Participant #4 did not consume any 

narcotics postoperatively, and participant #5 consumed 2.4 mg dilaudid. Of note, within the 

control group, participant #3 was considered opioid dependent as he had been on opioids for over 

six months to treat pain associated with his diagnosis. He was not considered an opioid abuser or 

addict. Participants #3 and #5 underwent more invasive surgical procedures as compared to 

participant #4.  

TABLE 3. Postoperative opioid consumption. 
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Aim 4 Results 

Aim 4 was to test whether participants who expect acupuncture to be effective reported 

less pain, as measured by the VAS. 

Hypothesis 4. Participants who expect to have improved health and decreased pain 

following acupuncture will report lower scores on the VAS. The two participants who were 

assigned to the acupuncture group completed the acupuncture expectancy scale (AES). Because 

there were only two participants who completed this scale, it was not possible to test this 

hypothesis using inferential statistics. However, data for the two participants are shown below 

(Table 4). Participant #1 responded to the AES that he moderately agreed his pain would 

improve a lot with acupuncture, mostly agreed that he would be able to cope with pain after 

surgery better, mostly agreed that the symptoms of pain would disappear, and agreed a little that 

his energy level would increase after receiving acupuncture. Participant #1 was noted to be 

sleeping 12-hours after surgery and reported pain at 4.2 on the VAS at 18-hours and 5.1 at 24-

hours following surgery. Participant #2 responded to the AES that he mostly agreed that his pain 

would improve a lot with acupuncture, mostly agreed that he would be able to cope with pain 

after surgery better, a little agreed that the symptoms of pain would disappear, and a little agreed 

that his energy level would increase after receiving acupuncture postoperatively. Participant #2 

was also noted to be sleeping 12-hours after surgery and reported 3.3 on the VAS at 18-hours 

after surgery and 2.1 at 24-hours after surgery. 
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TABLE 4. Acupuncture expectancy scale (AES). 

Acupuncture  Expectancy Scale 

Questions 
Participant #1 Participant #3

My pain will improve a lot Moderately agree Mostly agree

I will be able to cope with pain after 
surgery better

Mostly agree Mostly agree

The symptoms of pain will disappear Mostly agree A little agree

My energy level will increase A little agree A little agree

 

Beyond Specific Aims: Other Observations 

Observations and comments by the medical acupuncture provider include needle 

placement and times. In both acupuncture participants, acupuncture needle placement for PC6, 

LI4, and GV20 all remained in place for 20 minutes. On participant #1, acupuncture needle 

placement for ST36 was 22 minutes and SP6 was 19 minutes. For participant #2, acupuncture 

needle placement for ST36 was 18 minutes and SP6 was 21 minutes. The medical acupuncture 

provider commented that the acupoint selections appeared appropriate for this patient population 

and the patients responded appropriately without adverse reaction. Both participants #1 and #2 

stated they did not remember receiving acupuncture in the PACU. Both participants were in the 

immediate postoperative recovery period and received the acupuncture within seven minutes of 

arrival to the PACU. 
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CHAPTER V: CONCLUSIONS 

The purpose of the study was to test the feasibility and acceptability of acupuncture for 

colorectal surgery patients as well as measurements of pain and opioid use in the research 

setting, and to determine in a preliminary manner efficacy of acupuncture to positively impact 

pain and opioid use in preparation for a larger clinical trial utilizing acupuncture as an adjunct for 

postoperative pain management following colorectal surgery. This chapter considers the 

outcomes of the study, limitations of the study, and future directions for research with 

acupuncture to address postoperative pain management after colorectal surgery.  

Major abdominal surgery, such as colorectal surgery, elicits substantial pain through 

large incisions, visceral nerve stimulation, increased stimulation of inflammatory cytokines, and 

cardiovascular stress (Stafford et al., 2018). Furthermore, colorectal and gastrointestinal surgery 

are among the top three reasons why clinicians prescribe opioids for postoperative pain 

management (Stafford et al., 2018). Despite many advances in pain management, the mainstay of 

postoperative pain therapy in most healthcare settings continues to be opioids (Garimella & 

Cellini, 2013). Studies show that a prolonged experience of acute pain results in changes seen 

within and around the central nervous system (CNS) and creates a chronic pain pathway 

(Voscopous & Lema, 2010; Gordon et al., 2016). Therefore, new and innovative pain 

management therapies and novel postoperative pain protocols are desperately needed. The 

intentions of this feasibility and acceptability study were to explore acupuncture as an innovative 

pain management modality in the immediate postoperative setting to aid colorectal patients 

during recovery from major abdominal surgery, and potentially reduce the consumption of 

harmful opioids. 
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Overall, our preliminary finding suggest that acupuncture is feasible and acceptable in the 

immediate acute care postoperative setting. Procedures in this study included the acupuncture 

protocol and acupoint mode delivery stimulating the acupoints relevant to the treatment of 

abdominal pain, distension, and constipation, including Bai Hui (governing vessel GV-20), 

Neiguan (pericardium meridian PC-6), Hegu (large intestine meridian LI-4), Zusanli (stomach 

meridian ST-36), Sanyinjiao (spleen meridian SP-6), and Governing (GV20), were feasible and 

did not disrupt or cause delay in the standard postoperative care guidelines. The majority of 

patients approached to participate did consent and complete all measurements including pain 

assessment using the VAS. This dissertation study showed how hospital staff including 

colorectal surgeons, anesthesia providers, preoperative and postoperative nursing staff, and 

hospital administration accepted acupuncture as an intervention to manage pain following 

colorectal surgery. The study also demonstrated the feasibility of pain and opioid use measures 

in the setting of this research. 

Discussion of Findings by Specific Aim 

Aim 1  

Aim 1 of the study was to determine if acupuncture was feasible and acceptable in the 

immediate postoperative setting. Results of the study suggest that acupuncture may be feasible 

and acceptable in the immediate postoperative setting for patients recovering from colorectal 

surgery. Although the sample size was small, four participants consented to receive acupuncture 

following surgery and two participants received acupuncture as an adjunct to standard of care for 

recovery following colorectal surgery. Both of these participants tolerated the acupuncture 

procedure without complaint or side-effects. A large component of feasibility is looking at the 
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practicality and system integration of the intervention. In this small study, acupuncture was a 

practical modality in the immediate postoperative setting and exhibited efficacy potential as an 

adjunct to pain management protocols in the PACU. With a national focus on fiscal containment 

and affordable healthcare, other studies have shown that acupuncture is beneficial as a feasible 

and cost-effective adjunct in the acute care setting. Acupuncture micro-needles are very low cost, 

approximately $5 to $10 per needle (total $45 to $90 per patient). The medical acupuncture 

provider was already an employee of the hospital and did not charge for the 20-minute 

acupuncture intervention, making this intervention a very affordable addition to postoperative 

pain management. 

This challenging and pioneering study was one of the initiate acupuncture in the acute 

care arena and was the first initiation of acupuncture in the acute care postoperative setting in 

any hospital in Spokane, WA (where the study took place). Historically, acupuncture has been 

gaining momentum in the primary care and outpatient setting, however, to the best of our 

knowledge reports of acupuncture as an adjunct to pain management in the inpatient acute care 

settings are extremely limited. When reviewing literature pertaining to acupuncture in the 

hospital acute care setting, there was very limited data showing the use of acupuncture in US 

hospital settings therefore it appears to be challenging to incorporate acupuncture in these arenas. 

Thus, that this study broke through many of the hospital administrative barriers and prejudices 

toward acupuncture as an adjunct to pain management protocols in the acute care postoperative 

setting strongly suggests that acupuncture is worthy of additional exploration. To the best of our 

knowledge, most acute care settings do not have established credentialing or privileging for 

licensed acupuncturists or providers trained in medical acupuncture. 
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Related to feasibility and acceptability of acupuncture in this setting are several 

unsolicited comments received from study participants and their families on the use of 

acupuncture following surgery. One participant said that, “I wish I could get acupuncture every 

day while I was in the hospital,” and “Wow, this is great. I am happy to be part of this study and 

think acupuncture may really help.” One participant’s family member commented, “I am so glad 

he will be getting acupuncture after his surgery. Our family gets acupuncture and so does our 

dog.” Awareness and acceptability of acupuncture appears to be growing among the general 

population and comments from patients and their families show that acupuncture is being sought 

out and acupuncture treatments rendered in the outpatient arena. This adds to the feasibility of 

acupuncture as a modality not only for outpatient treatment, but also in the inpatient acute care 

setting. 

Aim 2  

Aim 2 of the study was to determine if acupuncture, as an intervention adjunct to usual 

care, decreased postoperative pain in the first 24 hours following surgery compared to usual care 

alone. Due to the small sample size, we were unable to confidently determine if acupuncture 

following surgery decreased postoperative pain in the first 24 hours after colorectal surgery. 

However, review of the raw postoperative pain measurements for participants #1 and #2 who 

received acupuncture suggests that these participants reported slightly less pain on the VAS as 

compared to participants #3, #4, and #5, who all received the placebo. In addition, both 

participants who received acupuncture were reported to be sleeping 12-hours postoperatively in 

contrast to the three participants who did not receive acupuncture who were awake and reported 

pain between 2.1 and 6.8 on the VAS. This is consistent with the study mentioned above 
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(Chapter II) by Zeng et al. (2014), where chronic liver disease patients who received acupuncture 

following transcatheter arterial chemoembolization (TACE) experienced less pain than patients 

who did not receive acupuncture The acupuncture group had significantly less pain one, two, and 

four hours after intervention as compared to the control group.  

Aim 3 

Aim 3 of the study was to determine if acupuncture is associated with decreased use of 

postoperative opioid pain medications administered intravenously. Again, due to the small 

sample size and because only two participants were able to receive acupuncture, the results are 

inconclusive with respect to an effect of acupuncture versus control on postoperative opioid use. 

However, when reviewing the total opioid consumption per participant, participants #1 and #2, 

(who both received acupuncture) consumed less opioids than participants #3 and #5, who did not 

receive acupuncture after surgery. This descriptive outcome is comparable to results from two 

other studies that investigated acupuncture for postoperative pain. Coura, Manoel, Poffo, Bedin, 

and Westphal (2011) examined patients following cardiac surgery and their results showed that 

the average total dose of the opioid fentanyl was 20% lower in the acupuncture treatment group. 

Chen et al. (2015) examined auricular (ear) acupuncture administered following knee 

arthroplasty where results showed that the fentanyl requirement with the PCA in the acupuncture 

group was lower than the control group, and the time to request fentanyl for the first time was 

longer in the acupuncture group.  

Aim 4 

Aim 4 was to determine whether participants who expect acupuncture to be effective 

reported less pain, as measured by the acupuncture expectancy scale (AES). Because only two 
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participants completed the AES, the results for this aim are inconclusive. However, both 

participants who received acupuncture reported that they moderately or mostly agreed that 

acupuncture would improve pain and help them cope better with pain after surgery. In addition, 

both of these participants were reported to be sleeping in the 12-hours after surgery compared to 

the two that did not receive acupuncture who reported pain on the VAS at 12-hours postsurgery. 

As pain often disrupts sleep, it is worth noting that both the acupuncture participants were able to 

sleep at 12 hours post colorectal surgery. 

As described in Chapter II, positive expectation has been shown to significantly amplify 

acupuncture analgesia effects. Moreover, expectations can elicit basic affective responses and 

emotions as well as influence how individuals perceive expected events, including those that are 

clinically and medically relevant. Pain perception is highly influenced by response expectancies, 

or expectations about an individual’s internal experiences and responses. This appears to be 

consistent in the reported expectations among the two participants who expected acupuncture to 

improve pain following surgery. Some studies have suggested that expectation of relief was the 

only factor that correctly predicted outcome of acupuncture treatment for pain (Shi et al., 2012).  

Additional Observations of the Study 

There were several other anecdotal observations related to feasibility and acceptability that 

are important to note. These include the enthusiasm of staff (pre-op, PACU, & postsurgical unit), 

the support from initial study discussions throughout the course of the study by the colorectal 

surgeons, the importance of professional relationships for success of the study that were already 

developed by the study PI and student researcher, and finally, institutional buy-in. 
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The colorectal surgeons at Columbia Surgical Center in Spokane, WA were extremely 

supportive and advocated for this study as a potential adjunct to postoperative pain following 

colorectal surgery. The surgeons commented on the issues surrounding pain following this major 

abdominal surgery and supported an integrative approach that may be able to assist colorectal 

patients recover from surgery with less opioids. Additionally, the surgeons in the colorectal 

group at Columbia Surgical Specialists expressed interest in continuing this study with a larger 

clinical trial that would include other hospitals in Spokane, WA.  

The nursing staff in the pre-op area, PACU, and postsurgical unit showed enthusiasm and 

support for the study. When the participants arrived in the pre-operative clinical area and were 

consented for the study, the staff, particularly the nursing staff, show great interest in the study 

procedures and asked additional questions related to acupuncture as an intervention for 

postoperative pain management. The pre-operative clinical nurses would stop the study PI in the 

hallway and ask excitedly “oh, do we have another acupuncture patient today?” When the first 

acupuncture participant arrived in the PACU following colorectal surgery, the PACU nurse 

manager, assistant nurse manager, three additional PACU nurses, two anesthesiologists, and the 

pre-op nurse surrounded the participant’s bedside to watch the acupuncture intervention. The 

PACU nurse manager expressed excitement that this “innovative intervention was being studied 

in her facility.” Additionally, when the acupuncture participants were admitted to the inpatient 

surgical unit, the assistant nurse manager and clinical nursing staff said they were excited that 

this “cool acupuncture study” involved their unit. They reported feeling proud to be a part of the 

study and stopped the study PI and co-PI in the hallway multiple times to “report” on how the 

acupuncture patients were doing. The surgical unit nurse manager reported to the study PI and 



 
 
 

 
76 

co-PI that this study was “the talk of the unit.” The buy in of the nursing staff as well as surgeons 

was essential for the success of this study, and any research that builds on this pilot study will 

need to be sure to have the same support before beginning. 

General Limitations of the Study 

There are several limitations of the study worth noting. The first and largest relates to 

availability of a medical provider trained in medical acupuncture. The hospital credentialing 

committee did not approve credentialing or acupuncture privileges to licensed acupuncturists 

from outside the facility, even though a licensed acupuncturist with a doctorate in acupuncture 

and oriental medicine was the initial interventionist on the study and applied for research 

credentialing through the hospital’s IRB. The hospital credentialing and privileging 

administration would only grant acupuncture privileges to a current hospital employee who was 

a medical doctor (MD)/anesthesiologist trained in medical acupuncture, a 300-hour course by the 

American Academy of Medical Acupuncture (AAMA). The AAMA is a professional society of 

physicians (MDs and DOs) in North America who have incorporated acupuncture into their 

traditional medical practice. This proved to be challenging as there was only one MD in the 

facility trained in medical acupuncture. She agreed to do the medical acupuncture for the study 

but with limited availability. Therefore, the study was dependent on when she was available to 

do the acupuncture, which limited participants to those particular days and times. If the hospital 

had granted acupuncture privileges to a licensed acupuncturist (LAc) from the community, it is 

very likely that more potential participants would have been able to take part in the study. 

Another limitation, though small, was a potential participant not agreeing to consent to 

acupuncture due to spiritual reasons. This was not an anticipated reason for not consenting to the 
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study and team did not have information about spiritual restrictions or concerns and acupuncture. 

Limitations in the design of this study include the quasi-experimental approach where 

participants were not randomized to each group. This is a limiting factor with internal validity of 

the study, because the two groups were not randomly assigned and therefore participant 

characteristics may not be evenly distributed across conditions. It may therefore be difficult to 

conclude that the acupuncture intervention had an effect on one group over another.  

Future research that builds on the finding of this pilot study could use different designs, 

including a clinical effectiveness trial or pragmatic study due to the nature of acupuncture as a 

mind-body integrative intervention. As the non-specific components of acupuncture may not be 

suitable for a traditional RCT design, utilizing a study approach examining specific therapeutic 

effects in addition to other aspects of acupuncture such as psychological or placebo effects, 

patients’ perceptions, and acupuncture techniques would provide insight and help estimate the 

full potential of acupuncture as a treatment modality for pain. A study focused on a TCM and 

classic acupuncture approach with a set protocol along with additional acupoint selection based 

on assessment and presentation of the patient may allow for a whole system approach, and 

provide the rigor necessary for a complex integrative modality such as acupuncture (Shi, Yank, 

Liu, &Wang, 2012).  

Implications for Nursing 

This study is valuable to the profession of nursing because nurses are the healthcare 

professionals who spend the majority of time with the patients during their immediate and 

extended recovery from major abdominal surgery. Moreover, nursing responsibilities in pain 

assessment include applicable planning and implementing sufficient, evidence-based, and 
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innovative medical treatments. Additionally, nurses are required to perform patient-orientation 

and counseling during pre-operative and postoperative care in order to provide effective 

management of acute postoperative pain with a multimodal approach. Besides implementing 

pharmacological and nonpharmacological pain management methods, nurses are also responsible 

for documenting the recovery process of patients, the side effects patients may experience, the 

effectiveness of the pain management treatments, and the possibility of suggesting another pain 

management method or modality if the current treatment is proved to be inefficient in relieving 

pain. By increasing knowledge and advocating for integrative therapies such as acupuncture, 

nurses play an integral role in supporting the process of whole person/whole system health and 

wellbeing. The overall goal of integrative nursing practice is to encourage the use of all available 

therapeutic interventions and modalities to boost and augment the healing process. Acupuncture 

provides an integrative approach to optimize pain control and enhance healing after surgery. 

Overall Summary and Conclusion 

This research aimed to explore acupuncture as an adjunct to current pain management 

protocols in the immediate postoperative setting. As studies have shown, continuous, unrelieved 

pain, particularly postsurgical pain, activates the hypothalamic pituitary-adrenal axis, which 

affects the immune system and can result in postsurgical infection and poor wound healing 

(Meissner et al., 2015; Wells, Pasero, & McCaffery, 2008; Sansone et al., 2015). Utilizing 

acupuncture in the immediate postoperative period has promise to reduce acute pain after 

surgery, which in turns potentially reduces the risk of chronic pain syndromes, surgical site 

infection, and inadequate healing. 
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Acupuncture is a potential adjunct to pain management protocols in the acute care 

postoperative setting and is worthy of future exploration. Next steps include working with and 

educating hospital credentialing and privileging committees on the promise of acupuncture as an 

adjunct to postoperative pain management protocols. Further exploration is warranted with a 

larger clinical trial utilizing the NCCIH (2017) framework for developing and testing 

interventions such as acupuncture. This feasibility and acceptability study demonstrated a 

clinically meaningful signal and showed acupuncture can be applied in a clinical setting with 

colorectal surgery patients. A larger trial with adequate funding for a dedicated acupuncturist or 

medical acupuncture provider is necessary. 
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APPENDIX A: 

STUDY RECRUITMENT FLYER 
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PARTICIPANTS NEEDED FOR 
RESEARCH IN ACUPUNCTURE  

 
 

We are looking for volunteers to take part in an acupuncture treatment study for pain 
management following colorectal surgery at Providence Holy Family Hospital. 

As a participant in this study, you would receive an acupuncture treatment lasting 
approximately 20 minutes while recovering in the recovery room after your surgical 

procedure.  
Acupuncture has been shown to reduce pain and nausea following surgery with little to no 

side effects. 
For more information, or to volunteer for this study, 

 please contact: 
Tiffanie Rampley, RN, PhD Candidate 

University of Arizona, College of Nursing 
at 

509-385-1717 
Email: Tiffanie.rampley@providence.org 

 
Christel Carlson, MD 

Providence Sacred Heart Medical Center, Department of Anesthesia 
Email: Christel.carlson@providence.org 
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APPENDIX B: 

VISUAL ANALOG SCALE FOR PAIN ASSESSMENT 
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Visual Analog Scale for Pain 
 

Script: How severe is your pain right now? Please place a vertical mark on the line below to 
indicate how bad you feel your pain is. 
 

 
 
 
 
 
Scale Used to Measure Pain on the Visual Analog Scale 
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APPENDIX C: 

ACUPUNCTURE QUESTIONNAIRE BASED ON THE ACUPUNCTURE EXPECTANCY 

SCALE 

 



 
 
 

 
85 

After acupuncture treatment:  
 

 Not at All 
Agree 

A Little 
Agree 

Moderately 
Agree 

Mostly 
Agree 

Completely 
Agree 

My pain will improve a 
lot 

     

I will be able to cope 
with pain after surgery 
better 

     

The symptoms of pain 
will disappear 

     

My energy level will 
increase 
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APPENDIX D: 

ACUPUNCTURE POINTS (ACUPOINTS) 
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Acupuncture Points (Acupoints) 
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APPENDIX E: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD (IRB) APPROVAL  

LETTER 
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