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ABSTRACT 

Cancer-related fatigue (CRF), treatment-induced hot flashes (HF) and chemotherapy-

induced peripheral neuropathy (CIPN) are a few of the common symptoms frequently reported 

following cancer treatment. For many persons affected by cancer, these cancer-related treatment 

side-effects are overwhelming and difficult to treat medically. This small sample, non-

randomized pilot study was designed to explore the effect of acupuncture on cancer-related 

fatigue, treatment-induced hot flashes, and CIPN. The mixed methods research design included a 

pre-intervention assessment, the intervention of acupuncture, and four post-intervention follow-

up assessments. Acupuncture treatment was the only intervention used in this study with no 

randomization, waitlist or control. Patients who were enrolled in the study could participate in as 

few as one or in as many acupuncture treatments as they preferred. This study had some positive 

results such as, confirming the reduction of symptoms experienced by patients with hormone 

blockage therapy related hot flashes following acupuncture treatment, and the potential for 

improved QOL as a result of the reduced hot flashes. This finding will contribute to the current 

body of literature. Some significance was identified in symptoms of pain and CIPN. However, 

there was no significance reported in this study for cancer-related fatigue. The lack of effect for 

CRF symptoms could be due to the confounding factors associated with is the inclusion of late 

stage participants. 71% of study participants had late or end stage cancer and 28% had died 

during the study which concluded in December 2015. Further studies should exclude this 

confounding variable. Additionally, the lack of statistical significance for patients with CIPN 

could have been due to the high number of comorbidities being experienced by the patients who 

participated the most number of times. In light of some of the positive results observed in this 

study and in preceding studies, future research is needed. 



Budhathoki Capstone   4 

ACKNOWLEDGEMENTS 

 

………………………….Dedicated to my loving and supportive husband, Chet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Budhathoki Capstone   5 

Table of Contents 

Approvals Signatures Page ................................................................................................. 2 

Abstract ............................................................................................................................... 3 

Acknowledgements ............................................................................................................. 4 

Table of Contents ................................................................................................................ 5 

Table of Tables ................................................................................................................... 9 

Table of Figures ................................................................................................................ 10 

Definition of Terms........................................................................................................... 12 

Definition of Abbreviations .............................................................................................. 15 

Chapter 1 Introduction ...................................................................................................... 16 

Cancer-Related Fatigue: An Overview ......................................................................... 16 

Cancer Treatment-Induced Hot Flashes: An Overview ................................................ 18 

Chemotherapy-induced Peripheral Neuropathy: An Overview .................................... 20 

The Use of Acupuncture for Symptom Management in Integrative Oncology ............ 22 

Research Question ......................................................................................................... 23 

Hypothesis ................................................................................................................. 23 

Null Hypothesis ......................................................................................................... 23 

Value of Study ............................................................................................................... 23 

Chapter 2 Review of Literature ......................................................................................... 25 

Cancer-Related Fatigue (CRF): A Review of the Literature ......................................... 25 



Budhathoki Capstone   6 

Objective .................................................................................................................... 25 

Search Strategy .......................................................................................................... 25 

Selection Criteria ....................................................................................................... 25 

Literature Results and Analysis: Eighteen ................................................................. 25 

Conclusion: ................................................................................................................ 26 

Cancer Treatment-Induced Hot Flashes: A Review of the Literature ........................... 27 

Objective .................................................................................................................... 27 

Search Strategy .......................................................................................................... 27 

Selection Criteria ....................................................................................................... 27 

Literature Results and Analysis: Seven ..................................................................... 27 

Conclusion ................................................................................................................. 28 

Chemotherapy-induced Peripheral Neuropathy: A Review of the Literature ............... 29 

Objective .................................................................................................................... 29 

Search Strategy .......................................................................................................... 29 

Selection Criteria: ...................................................................................................... 29 

Literature Results and Analysis: ................................................................................ 29 

Conclusion: ................................................................................................................ 30 

Literature Review Integration ....................................................................................... 30 

Chapter 3 Methods ............................................................................................................ 32 

Design............................................................................................................................ 32 



Budhathoki Capstone   7 

Sample ........................................................................................................................... 32 

Inclusion Criteria ....................................................................................................... 32 

Exclusion Criteria ...................................................................................................... 32 

Participant Payment and/or Costs .............................................................................. 33 

Informed Consent ...................................................................................................... 33 

Instruments .................................................................................................................... 34 

Acupuncture Treatments ............................................................................................... 35 

Base Acupuncture Protocol ....................................................................................... 36 

Practitioner background ................................................................................................ 42 

Data Collection .............................................................................................................. 42 

Participant Confidentiality ..................................................................................... 43 

Data Analysis ................................................................................................................ 44 

Chapter 4 Results .............................................................................................................. 46 

Demographics................................................................................................................ 46 

Baseline Comparison to One-week Post-Treatment ..................................................... 47 

Cancer-Related Fatigue (CRF) Results ......................................................................... 48 

Cancer Treatment-Induced Hot Flashes Results ........................................................... 50 

Chemotherapy-Induced Peripheral Neuropathy Results ............................................... 52 

Pain Results ................................................................................................................... 54 

Chapter 5 Discussion ........................................................................................................ 56 



Budhathoki Capstone   8 

Summary of Findings .................................................................................................... 56 

Cancer-Related Fatigue (CRF) Discussion ................................................................ 56 

Cancer Treatment-Induced Hot Flashes Discussion .................................................. 56 

Chemotherapy-Induced Peripheral Neuropathy (CIPN) Discussion ......................... 57 

Pain Discussion.......................................................................................................... 58 

Implications for Practice ............................................................................................... 58 

Implications for Theory ................................................................................................. 59 

Limitations of the Current Study ................................................................................... 59 

Recommendations for Future Research ........................................................................ 61 

Conclusion ..................................................................................................................... 62 

References ......................................................................................................................... 64 

Appendicies (Figures) ....................................................................................................... 75 

 

 

 

  



Budhathoki Capstone   9 

TABLE OF TABLES 

Table 1 Schedule of Assessment....................................................................................... 35 

Table 2 Battlefield Acupuncture Locations ...................................................................... 37 

Table 3 Wilcoxon, Chi-square or Fisher's Exact Test ...................................................... 45 

Table 4 Demographics ...................................................................................................... 46 

Table 5 Significance Legend ............................................................................................ 48 

Table 6 Fatigue Data All Acupuncture Treatments .......................................................... 49 

Table 7 Fatigue Data First Acupuncture Treatment ......................................................... 49 

Table 8 Hot Flash Data All Acupuncture Treatments ...................................................... 51 

Table 9 Hot Flash Data First Acupuncture Treatment ...................................................... 51 

Table 10 Neuropathy Data All Acupuncture Treatments ................................................. 53 

Table 11 Neuropathy First Acupuncture Treatment ......................................................... 53 

Table 12 Pain Data All Acupuncture Treatments ............................................................. 54 

Table 13 Pain Data First Acupuncture Treatment ............................................................ 54 

 

  

file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031425


Budhathoki Capstone   10 

TABLE OF FIGURES 

Figure 1 Recruitment Flyer ............................................................................................... 75 

Figure 2 IRB Approval University of Utah ...................................................................... 76 

Figure 3 IRB Approval Yo San University....................................................................... 77 

Figure 4 Informed Consent pg. 1 ................................................................................... 78 

Figure 5 Informed Consent pg. 2 ...................................................................................... 79 

Figure 6 Informed Consent pg. 3 ...................................................................................... 80 

Figure 7 Questionnaire Assessment Instrument pg. 1 ...................................................... 81 

Figure 8 Questionnaire Assessment Instrument pg. 2 ...................................................... 82 

Figure 9 Questionnaire Assessment Instrument pg. 3 ...................................................... 83 

Figure 10 Assessment Questionnaire Instrument pg. 4 .................................................... 84 

Figure 11 Questionnaire Assessment Instrument pg. 5 .................................................... 85 

Figure 12 Brief Pain Inventory Short Form pg. 1 ............................................................. 86 

Figure 13 Brief Pain Inventory Short Form pg. 2 ............................................................. 87 

Figure 14 Functional Assessment of Chronic Illness Therapy-Fatigue pg. 1 ................... 88 

Figure 15 Functional Assessment of Chronic Illness Therapy Fatigue pg. 2 ................... 89 

Figure 16 Functional Assessment of Chronic Illness Therapy Fatigue pg. 3 ................... 90 

Figure 17 Functional Assessment of Cancer Therapy Neurotoxicity pg. 1 ...................... 91 

Figure 18 Functional Assessment of Cancer Therapy Neurotoxicity pg. 2 ...................... 92 

Figure 19 Functional Assessment of Cancer Therapy Neurotoxicity pg. 3 ...................... 93 

Figure 20 Hot Flash-Related Daily Interference Scale ..................................................... 94 

Figure 21 Box Plot:  Hot Flash Interference with Work ................................................... 95 

Figure 22 Box Plot:  Hot Flash Interference with Social Activities ................................. 95 

file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031437
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031438
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031439
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031440
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031441
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031442
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031443
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031444
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031445
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031447
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031448
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031449
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031450
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031451
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031452
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031453
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031454
file:///C:/Users/Annie/Desktop/Annie%20Budhathoki%20Final%20Draft%201%2031%202016.docx%23_Toc442031455


Budhathoki Capstone   11 

Figure 23 Box Plot:  Hot Flash Interference with Leisure ................................................ 96 

Figure 24 Box Plot:  Hot Flash Interference with Sleep ................................................... 96 

Figure 25 Box Plot:  Hot Flash Interference with Mood .................................................. 97 

Figure 26 Box Plot:  Hot Flash Interference with Concentration ..................................... 97 

Figure 27 Box Plot:  Hot Flash Interference with Relations with Others ......................... 98 

Figure 28 Box Plot:  Hot Flash Interference with Sexuality ............................................. 98 

Figure 29 Box Plot:  Hot Flash Interference with Enjoyment of Life .............................. 99 

Figure 30 Box Plot:  Hot Flash Interference with Overall Quality of Life ....................... 99 

 

 

  



Budhathoki Capstone   12 

DEFINITION OF TERMS 

Battlefield Acupuncture. Five specific auricular acupuncture points: Point Zero, Shen 

Men, Omega 2, Thalamus and the Cingulate Gyrus (Kelly, 2009). 

Cancer-Related Fatigue (CRF). Persistent, subjective sense of physical, emotional and or 

cognitive tiredness; exhaustion related to cancer and cancer treatment that is not proportional to 

recent activity and interferes with usual functioning (NCCN, 2015). 

Chemotherapy (chemo, CTX, or CTx). A category of cancer treatments that uses chemical 

substances having a specific toxic effect that selectively destroys cancerous tissue which are 

given as part of a standardized chemotherapy regimen in the treatment of cancer (NCI, 2016). 

Chemotherapeutic Drugs. Chemotherapeutic drugs (also known as chemotherapeutic 

agents or chemotherapeutics) are classes of drugs used in chemotherapy treatments (NCI, 2016). 

Chemotherapy-Induced Peripheral Neuropathy. (CIPN). Damage to the peripheral nerves 

caused by chemotherapeutic drugs used in chemotherapy and is characterized by numbness, 

tingling, and shooting/burning pain (Hershman et al., 2014; Wolf et al., 2012). 

Comorbidity. The simultaneous presence of two or more chronic medical conditions in a 

patient (Valderas, Starfield, Sibbald, Salisbury, & Roland, 2009). 

Evidence-Based Medicine. Using a systematic approach to clinical problem solving 

which allows the integration of the best available research evidence with clinical expertise and 

patient values (Richardson, 2015).  

Evidence-Based Practice. Making a conscientious effort to base clinical decisions on 

research that is most likely to be free from bias and using interventions most likely to improve 

how long or well patients live (Ebell, 2016). 
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Evidence-Informed Practice. Ensuring that health practice is guided by the best research 

and information available; identifying the potential benefits, harms and costs of an intervention 

(Taylor et al., 2011). 

Hot Flashes (hot flash, hot flush, and vasomotor symptoms). Hot flashes are recurring 

transient episodes of heat; flushing of the face and chest; and intense sweating with a sensation 

of heat, often accompanied by palpitations or anxiety, and sometimes followed by chills (Dalal & 

Zhukovsky, 2006; Oldenhave, Jaszmann, Haspels, & Everaerd, 1993). 

Neoadjuvant Therapy. Administration of therapeutic agents in advance of a main 

treatment (NCI, 2016). 

Neoadjuvant Hormonal Therapy. Hormone agents used to shrink the size of the tumor 

prior to using more radical cancer treatments (NCI, 2016). 

Neuropathic Pain. Results from damage or dysfunction of the pain signaling process 

within the nervous system (Smith & Torrance, 2011). 

Night Sweats. Hot flashes that occur with perspiration during sleep (NCI, 2016). 

Peripheral Nerves. The peripheral nervous system is a network of 43 pairs of motor and 

sensory nerves that connect the brain and spinal cord (the central nervous system) to the entire 

human body (CU, 2016). 

P-Value. The level of marginal significance within a statistical hypothesis test, 

representing the probability of the occurrence of a given event (Biau, Jolles, & Porcher, 2010). 

REDCap (Research Electronic Data Capture) is a browser-based, metadata-driven 

electronic data capture software solution and workflow methodology for designing clinical and 

translational research databases. 



Budhathoki Capstone   14 

Statistical Significance (calculated probability). The probability of finding the observed 

results when the hypothesis of a study question is true (Generally defined as, and for the 

purposes of this study, <0.05). 

Statistically Noteworthy. Statistically Noteworthy. Worthy of notice or attention; a 

significant contribution (Generally defined as, and for the purposes of this study, <0.08). 

Tumor Burden (tumor load). The number or cancer cells, size of the tumor, or amount of 

cancer in the body (NCI, 2016). 
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DEFINITION OF ABBREVIATIONS 

CRF   Cancer-Related Fatigue 

CIPN   Chemotherapy-induced Peripheral Neuropathy 

EOL   Enjoyment of Life 

FACIT-F  Functional Assessment of Chronic Illness Therapy-Fatigue 

FACT/GOG-NTX  Functional Assessment of Cancer Therapy/Gynecologic Oncology Group-

Neurotoxicity 

HCI   Huntsman Cancer Institute 

HIPAA  Health Insurance Portability and Accountability Act 

HFRDIS   Hot Flash-Related Daily Interference Scale 

IRB   Institutional Review Board 

NCCN   National Comprehensive Cancer Network 

NCI   National Cancer Institute 

PHI   Private Health Information 

QOL   Quality of Life 

RCT    Randomized Controlled Trial 

REDCap  Research Electronic Data Capture 

ROB   Risk of Bias 

TCM   Traditional Chinese Medicine 
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CHAPTER 1 INTRODUCTION 

 

Substantial medical advances have increased cancer survival rates but often the side-

effects of life-saving treatments negatively impact the Quality of Life (QOL) for persons affected 

by cancer (National Institutes of, 2003). Due to the resulting substantial toxicities from cancer 

therapies, there is an increasing emphasis on prevention and management of the ‘human costs’ 

associated with treatment (Colagiuri et al., 2008; Gupta, Lis, & Grutsch, 2007; Park, 2008).    

Persons affected by cancer can experience an increase of distress including detrimental 

subjective experiences that negatively impact their physical, social, and emotional well-being 

(Jim, Andrykowski, Munster, & Jacobsen, 2007; Whelan & Pritchard, 2006). Persons affected by 

cancer often experience multiple symptoms related to either the disease or treatment side effects. 

Cancer-related fatigue, cancer treatment-induced hot flashes, and chemotherapy-induced 

peripheral neuropathy are a few of the common symptoms frequently reported following cancer 

treatment (Balayssac et al., 2011; Campos, Hassan, Riechelmann, & Del Giglio, 2011; Cella & 

Fallowfield, 2008; Colagiuri et al., 2008; Gupta et al., 2007).   

Cancer-Related Fatigue: An Overview 

Cancer-related fatigue (CRF) is defined as “persistent, subjective sense of physical, 

emotional and or cognitive tiredness or exhaustion related to cancer and cancer treatment that is 

not proportional to recent activity and interferes with usual functioning” by the National 

Comprehensive Cancer Network (Mock et al., 2000; NCCN, 2015).  For many persons affected 

by cancer, CRF is one of the most common and overwhelming side effects of cancer and cancer-

related treatment (Given, 2008; Molassiotis & Chan, 2001, 2004; Shi et al., 2011). Negative 

aspects of CRF also impair various aspects of QOL including; physical, cognitive, social, work, 
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and personal life. Additionally, persons also often experience spiritual and emotional distress 

(Minton et al., 2013; Mitchell et al., 2014).   

Research studies reveal up to 70% of radiation and chemotherapy patients report feelings 

of fatigue during treatment (Smets, Garssen, Schuster-Uitterhoeve, & De Haes, 1993). In a study 

of over 4,900 cancer survivors, more than 1 in 4 survivors scored in the high-symptom group, 

with the symptoms of fatigue and pain being the highest severity scores (Shi et al., 2011). It is 

estimated that between 50-100% of persons affected by cancer will also experience CRF 

(Campos et al., 2011). Up to 40% of persons affected by breast cancer continue to have moderate 

to severe fatigue years after treatment (Molassiotis et al., 2012; Servaes, Gielissen, Verhagen, & 

Bleijenberg, 2007; Servaes, Verhagen, & Bleijenberg, 2002).   

The exact etiology of CRF remains unclear and multiple factors complicate the prognosis 

and treatment (Ling, Lui, So, & Chan, 2014). Patients with CRF often present with additional 

cofactors such as; cancer-treatment related side-effects from surgery, radiation, and 

chemotherapy, other comorbidities, tumor burden, psychological factors, and sleep disturbances 

(Kirshbaum, 2010; Wang, Tsai, Chen, Lin, & Lin, 2008). Daily activities of living are often 

negatively impacted by CRF and, unlike acute fatigue, CRF is not always alleviated by rest, 

sleep, food, or water (Chan, Chair, & Chui, 2009; Curt. et al., 2000). Clinically, CRF generally 

occurs suddenly and continues beyond cancer-related treatments, often persisting for months or 

even years after treatment (Campos et al., 2011).  Fatigue, tiredness, lack of energy, exhaustion, 

impaired physical performance, and an inability to work are among the most common symptoms 

in cancer patients (M. Horneber, Fischer, Dimeo, Ruffer, & Weis, 2012; Ryan et al., 2007).  
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Further, clinical CRF is often underreported and undertreated despite the fact that when 

surveyed, 53% of cancer patients experience fatigue daily and 83% experience fatigue on a 

monthly basis (Curt & Johnston, 2003). Many evidence-based practices have been used in the 

management of CRF including rest, sleep, pain interventions, pharmaceutical interventions, 

exercise, stress management, psycho-social interventions, blood transfusions, and integrative 

approaches (Mitchell, Beck, Hood, Moore, & Tanner, 2007; Mitchell et al., 2014).  

The Clinical Journal of Oncology Nursing recently published the evidence-informed best 

practice guidelines for CRF (Mitchell et al., 2007; Mitchell et al., 2014). Best practice clinical 

recommendations now include screening and management of treatable concurrent symptoms; 

rest and activity management; exercise; yoga; physical rehabilitation; Wisconsin ginseng; 

psychological and psycho-social interventions; mindfulness; and cognitive-behavioral 

interventions for insomnia, pain, depression, and stress reduction (Mitchell et al., 2014). Despite 

advances in research, additional research and RCTs are needed to increase the validity of 

integrative and complementary therapies such as acupuncture for the treatment of CRF. 

Cancer Treatment-Induced Hot Flashes: An Overview 

Hot flashes are recurring transient episodes of heat; flushing of the face and chest; and 

intense sweating with a sensation of heat, often accompanied by palpitations or anxiety, and 

sometimes followed by chills (Dalal & Zhukovsky, 2006; Oldenhave et al., 1993). (Key Words: 

hot flash, hot flush and vasomotor symptoms) Vasomotor symptoms, hot flashes, and night 

sweats are common side effects patients suffer from while undergoing certain types of cancer 

treatment (Harris, Remington, Trentham-Dietz, Allen, & Newcomb, 2002).   
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Cancer treatment-induced hot flashes are often associated with surgical interventions, 

estrogen deprivation therapy for breast cancer, and androgen deprivation therapy for prostate 

cancer (Dalal & Zhukovsky, 2006; Morrow, Mattair, & Hortobagyi, 2011). It is estimated that 

70–80% of men who receive neoadjuvant hormonal therapy such as androgen deprivation 

therapy related to prostate cancer treatment will experience hot flashes (Nishiyama, Kanazawa, 

Watanabe, Terunuma, & Takahashi, 2004; Unlisted, 2005). In premenopausal women, hot 

flashes are commonly more severe due to chemotherapy-induced early menopause (Graf & 

Geller, 2003). It is estimated that breast cancer survivors are 5.3 times more likely to experience 

menopausal-like symptoms such as hot flashes than the general population of women (Harris et 

al., 2002). Hot flashes have been shown to significantly decrease QOL for persons affected by 

cancer (Cella & Fallowfield, 2008; Mottet, Prayer-Galetti, Hammerer, Kattan, & Tunn, 2006; 

Nishiyama et al., 2004).   

The pathological mechanisms of hot flashes are complex and the exact pathophysiology 

is not entirely known (Morrow et al., 2011). The loss of regulation of the thermoregulatory 

nucleus in maintaining the thermostatic range and core body temperature is one of the major 

dysfunctions associated with hot flashes (Pachman, Jones, & Loprinzi, 2010; Shanafelt, Barton, 

Adjei, & Loprinzi, 2002). The thermoregulatory zone is the homeostatic range of the core body 

temperature which is maintained by the thermoregulatory nucleus. When the core body 

temperature reaches the upper threshold of the thermoregulatory zone, then sweating occurs. 

Conversely, when the core body temperature sinks below the lower threshold of the 

thermoregulatory zone, then chills occur. Furthermore, research has shown that persons who 

experience hot flashes have a smaller thermoregulatory zone (Freedman, 2014). 
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The current treatment recommendations for menopausal hot flashes include hormone 

therapy. However, persons with hormone-positive cancer types are not viable candidates for 

these treatment strategies. Currently, the most common treatment strategies for cancer treatment-

induced hot flashes are anti-depressant agents and Gabapentin (Barton, Loprinzi, & Wahner-

Roedler, 2001; Morrow et al., 2011). Despite advances in research, additional research and RCTs 

are needed to increase the validity of integrative and complementary therapies such as 

acupuncture for the treatment of Cancer treatment-induced hot flashes. 

Chemotherapy-induced Peripheral Neuropathy: An Overview 

Chemotherapy-Induced Peripheral Neuropathy (CIPN) is damage to the peripheral nerves 

caused by chemotherapeutic drugs used in chemotherapy. The classic presentation of CIPN is a 

"glove and stocking" distribution of numbness and tingling including shooting and or burning 

pain in the hands and feet (Grothey et al., 2011). Clinically, persons with CIPN begin with 

paresthesia (s) and sensory loss (tingling sensation) in the fingers and toes leading later into 

painful dysesthesias (altered sensations) (Windebank & Grisold, 2008). The damage to the 

peripheral nerves due to chemotherapy can cause pain, sensory disturbances, motor weakness, 

and autonomic dysfunction which can result in impaired balance, gait disturbances, and difficulty 

with day-to-day functioning.  

CIPN is a common side effect patients suffer from while undergoing chemotherapy 

treatment. CIPN affects long-term QOL and is one of the most common reasons that persons 

with cancer terminate chemotherapy treatment early. CIPN is a major clinical problem that is 

considered to be a dose-limiting, adverse effect of chemotherapy treatment and typically 

develops into neuropathic pain (Reyes-Gibby, Morrow, Buzdar, & Shete, 2009). CIPN is 
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reported in adjuvant Oxaliplatin use in patients with a frequency of up to 92% (Drugs.com, 

2015).   

The incidence of CIPN directly correlates to a number of cytotoxic agents used in 

chemotherapy treatment combinations. The major cytotoxic agents implicated in CIPN include 

bortezomib, epothilones, platinum drugs, taxanes, and vinca alkaloids (Hershman et al., 2014).  

The susceptibility of chemotherapy patients to develop CIPN varies widely from 10% to 100%. 

This is largely due to the agents being used or the combination thereof, the amount and duration 

of treatment, and finally the assessment and treatment of CIPN (Balayssac et al., 2011; Cavaletti 

et al., 2013; Cavaletti et al., 2010). Furthermore, it is estimated that the incidence of CIPN is 

approximately 38% when multiple cytotoxic agents are used in chemotherapy treatment 

(Cavaletti & Zanna, 2002). In recent years, the incidence of CIPN has increased proportionately 

with the elevating survival rates and the use of multiple chemotherapy regimens (Wickham, 

2007).  

The causes of CIPN are complicated by the varied pathogenesis and toxicity profiles of 

each specific agent, which makes the etiology of the varied manifestations of CIPN unclear 

(Binder et al., 2007). Predominately, CIPN is caused by sensory damage to the peripheral nerves. 

This induces reduced amplitude of the sensory nerve action potentials (SNAPs) and, generally, 

motor nerve function remains unchanged (Windebank & Grisold, 2008). This damage to the 

small nerve fibers results in symptoms such as: burning or shooting pain, hyperesthesia 

(increased sensitivity to touch) and numbness (including loss of pain, and sensitivity to 

temperature). Further, damage to large nerve fibers cause a loss of vibration, proprioception, and 

reflexes, in addition to muscle weakness and reduced nerve conduction (Ocean & Vahdat, 2004). 
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Unfortunately, there is no current research available on the prevention of CIPN and there 

are no current recommendations from the American Society of Clinical Oncology (Hershman et 

al., 2014). Recent research gives a “moderate” recommendation for the use of duloxetine in the 

treatment of CIPN (Hershman et al., 2014; Pachman, Watson, & Loprinzi, 2014). Additional 

treatment strategies for neuropathic pain include tricyclic antidepressants, gabapentin, baclofen 

gel, amitriptyline HCL, and ketamine. However, the CIPN evidence for these treatments is 

inconclusive (Hershman et al., 2014; Wolf et al., 2012).  Despite advances in research, additional 

research and RCTs are needed in order to increase the validity of integrative and complementary 

therapies such as acupuncture for the treatment of CIPN. 

The Use of Acupuncture for Symptom Management in Integrative Oncology 

Evidence-informed practice has increased the use of complementary interventions in 

many cancer centers in the United States and abroad for cancer-related symptom management 

(Cohen, Menter, & Hale, 2005; Deng, Cassileth, et al., 2007; Diehl, 2009; Ernst, 2001; Sagar, 

2006).  Persons affected by cancer often turn to complementary treatments such as acupuncture, 

deep relaxation, mindfulness, meditation, and massage for symptom management (Deng, 

Rausch, et al., 2013; Ernst, 2001; Johnstone, Polston, Niemtzow, & Martin, 2002). It has been 

estimated that 1.7% to 31% of persons affected by cancer use acupuncture as an intervention in 

their health care (Cui et al., 2004; Morris, Johnson, Homer, & Walts, 2000).   

Integration of acupuncture in oncology and cancer care for symptom management has 

been gaining momentum in evidence-based practice and research (Cohen et al., 2005; Johnstone 

et al., 2002). The evidence-based practice of acupuncture, in the context of integrative oncology, 

is only as good as the current research in which the efficacy and safety of treating or preventing 

cancer-related symptoms have been proven, and this research is limited (Deng, Cassileth, et al., 
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2007; Lu, Dean-Clower, Doherty-Gilman, & Rosenthal, 2008). Additional research and 

evidence-based approaches are needed to improve patient outcomes and further increase the 

value of acupuncture within the field of integrative oncology (Diehl, 2009; Ernst, 2001; 

Johnstone et al., 2002; Lu et al., 2008).    

Based on current research and case series reports, it is believed that acupuncture has the 

potential to provide improved QOL for cancer-related fatigue, hot flashes, and peripheral 

neuropathy (Cohen et al., 2005; Franconi, Manni, Schroder, Marchetti, & Robinson, 2013; Lu et 

al., 2008; Thompson, Osian, Jacobsen, & Johnstone, 2015).   

Research Question 

What are the self-reported outcomes of symptomatic persons receiving acupuncture for 

cancer-related fatigue, cancer treatment-induced hot flashes, and chemotherapy-induced 

peripheral neuropathy? 

Hypothesis 

Acupuncture treatment for cancer-related fatigue, cancer treatment-induced hot flashes 

and chemotherapy-induced peripheral neuropathy will have an inferential effect for symptomatic 

patients. 

Null Hypothesis 

There will be no significant change in symptoms or quality of life (QOL) for 

symptomatic patients. 

Value of Study 

The purpose of this study is to evaluate the response of symptomatic individuals to 

acupuncture treatment for cancer-related fatigue, cancer treatment-induced hot flashes, and 
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chemotherapy-induced peripheral neuropathy. These symptoms negatively impact QOL, both 

during and after cancer treatment. Current research indicates that these negative symptoms are 

reduced or stopped altogether after the administration of acupuncture, thereby improving QOL. 

Pilot data collected will contribute to the literature and assist in the evaluation of benefits to 

those receiving acupuncture for cancer-related symptoms. The data in this research study will 

likely be used in the following ways: to increase care specifically for these symptoms, nationally 

for statistical analysis, and pilot data may be used to seek funding for a larger, more qualitative 

clinical trial in the future. 
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CHAPTER 2 REVIEW OF LITERATURE 

Cancer-Related Fatigue (CRF): A Review of the Literature 

Objective: To determine the evidence in support of the use of acupuncture for cancer-

related fatigue (CRF). 

Search Strategy: A literature search for current articles was carried out using PubMed. 

Search Terms: fatigue, acupuncture, acupuncture therapy, CRF, cancer fatigue, cancer-related 

fatigue, cancer-fatigue, carcinoma, malignance, neoplasm fatigue, and tumor fatigue. 

Selection Criteria: Research including randomized controlled trials (RCTs), 

retrospective evaluations, systematic reviews, and feasibility and pilot studies (along with animal 

and case studies) that reported the use of acupuncture in the treatment for cancer-related fatigue. 

Preference was given to articles published in the last 10 years and to peer-reviewed oncology 

journals.  

Literature Results and Analysis: Eighteen articles were chosen ranging from 2004-

2015 based on methodological design, published in a peer-reviewed journal and statistical 

strength (Balk, Day, Rosenzweig, & Beriwal, 2009; Berger, 2013; Deng, Chan, et al., 2013; 

Grant, Smith, de Silva, & Su, 2015; He, Wang, & Li, 2013; Johnston, Hays, & Hui, 2009; 

Johnston et al., 2011; D. I. Kim & Choi, 2013; Ling et al., 2014; Molassiotis, 2013; Molassiotis 

et al., 2012; Molassiotis et al., 2013; Molassiotis, Sylt, & Diggins, 2007; Posadzki et al., 2013; 

Sood, Barton, Bauer, & Loprinzi, 2007; Tsay, Cho, & Chen, 2004; Vickers, Straus, Fearon, & 

Cassileth, 2004; Yuemei, Hongping, Shulan, & Dongfang, 2006; Zeng, Luo, Finnegan-John, & 

Cheng, 2013). 

Data suggest acupuncture has a positive effect in reducing baseline fatigue scores (mean 

31.1% improvement) and in improving overall aspects measured by the Modified Fatigue Index 
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(Giacalone, Lleshi, Zanet, & Tirelli, 2012; Markus Horneber, Fischer, Dimeo, Rüffer, & Weis, 

2012; Molassiotis et al., 2012; Shi et al., 2011; Smets et al., 1993; Vickers et al., 2004). Treating 

the underlying cause of fatigue is important in getting significant changes in QOL. Acupuncture 

has been shown to manage CRF and improve QOL for persons affected by cancer (Sood et al., 

2007; Tsay et al., 2004; Vickers et al., 2004; Yuemei et al., 2006). Acupuncture appears to be 

effective compared to adjuvant therapeutic methods for CRF.   Several inherent defects in 

methodological design precluded RCTs from the rigor of adhering to the current acceptable 

standards of trial methodology.  Unfortunately, there exist few high-quality RCTs to effectively 

evaluate the effect of acupuncture on CRF. 

A meta-analysis of RCTs of Cochrane quality totaled 7 studies involving 804 participants 

concluded subjects receiving true acupuncture benefited more in the reduction of fatigue than 

sham, acupressure or waitlist  (He et al., 2013). In another article 18 databases were searched for 

cancer-related fatigue RCTs published in English and Chinese through April 2014 (Ling et al., 

2014). Unfortunately, due to the heterogeneity of data, a meta-analysis was not conducted but 

concluded that acupuncture tends to be effective in relieving CRF.  Additionally, a meta-analysis 

of, RCTs of acupuncture for the treatment of CRF from five databases were searched up to May 

2013 and were analyzed using Cochrane Collaboration’s Review Manager which included seven 

RCTs and a total of 689 subjects.(Zeng et al., 2013) There were 4 sets of comparison for 

measuring the effectiveness of these 3 sets of comparison had no statistical significance and1 set 

of comparison showed a statistically significant difference. However, some of the RCTs included 

in this review had methodological flaws. 

 Conclusion:  Despite the rising evidence that acupuncture is shown to be effective for 

CRF, more conclusive evidence is needed to overcome the methodological limitations produced 
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in this research. Further research is needed using robust methodologies, such as more 

randomized controlled trials (RCTs) with larger sample sizes to demonstrate the role of 

acupuncture in the treatment of CRF. 

Cancer Treatment-Induced Hot Flashes: A Review of the Literature 

Objective: To determine the evidence in support of the use of acupuncture for cancer 

treatment-induced hot flashes. 

Search Strategy: A literature search for current articles was carried out using PubMed. 

Search Terms: hot flash, hot flush and vasomotor symptoms, cancer, cancer-related, neoplasm 

and tumor. 

Selection Criteria: Research including randomized controlled trials (RCTs), 

retrospective evaluations, systematic reviews, and feasibility and pilot studies (along with animal 

and case studies) that reported the use of acupuncture in the treatment for cancer treatment-

induced hot flashes were included in the selection criteria. Preference was given to articles 

published in the last 10 years and to peer-reviewed oncology journals.  

Literature Results and Analysis: Seventeen articles were chosen ranging from 2005-

2015 based on methodological design, publication in a peer-reviewed journal and statistical 

strength.  The articles consisted of twelve studies on Breast Cancer, two studies on Prostate 

Cancer, and three systematic reviews (Bokmand & Flyger, 2013; de Valois, Young, Robinson, 

McCourt, & Maher, 2010; Deng, Vickers, et al., 2007; Fenner, 2010; J. Frisk, Kallstrom, Wall, 

Fredrikson, & Hammar, 2012; J. Frisk, Spetz, Hjertberg, Petersson, & Hammar, 2009; J. W. 

Frisk, Hammar, Ingvar, & Spetz Holm, 2014; Garcia et al., 2015; Hervik & Mjaland, 2009; Lee, 

Kim, Choi, & Ernst, 2009; Mao et al., 2012; Nedstrand, Wijma, Wyon, & Hammar, 2005; 

Nedstrand, Wyon, Hammar, & Wijma, 2006; Otte, Carpenter, Zhong, & Johnstone, 2011).  
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Data suggest acupuncture has a positive effect in reducing hot flash symptoms in both 

Breast Cancer and Prostate Cancer patients (Bokmand & Flyger, 2013; Fenner, 2010). In 2010, a 

randomized controlled clinical trial reported acupuncture to be at least as effective as drug 

therapy in patients with Breast Cancer who experience hot flash symptoms (Hervik & Mjaland, 

2010). This study also showed possible additional and long-term benefits without adverse effects 

(Graf & Geller, 2003; Unlisted, 2005; Walker et al., 2010). Recent data from several prospective 

studies indicate that persons affected by both Breast and Prostate Cancers had effects from 

acupuncture treatment of up to three months or longer (J. W. Frisk et al., 2014). 

In a systematic review of cancer treatment-induced hot flashes, seven databases were 

searched through December 2014. (Garcia et al., 2015) RCTs controlled with usual-care and/or 

placebo comparison groups were included, 210 studies were found and eight studies met the 

inclusion criteria. All the studies involved women with breast cancer and all studies showed 

significant improvement from the baseline for true acupuncture.  However, due to high risk of 

bias (ROB), there is insufficient evidence to support or acupuncture in the treatment for cancer 

treatment-induced hot flashes. 

Conclusion: Despite the rising evidence that acupuncture is shown to be effective for 

cancer treatment-induced hot flashes, the current level of evidence is insufficient and more 

conclusive evidence is needed to overcome the methodological limitations produced in this 

research. Further research is needed using robust methodologies, such as more randomized 

controlled trials (RCTs) with larger sample sizes to demonstrate the role of acupuncture in the 

treatment of cancer treatment-induced hot flashes. 
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Chemotherapy-induced Peripheral Neuropathy: A Review of the Literature 

Objective: To determine the evidence in support of the use of acupuncture for 

chemotherapy-induced peripheral neuropathy (CIPN). 

Search Strategy: A literature search for current articles was carried out using PubMed. 

Search Terms: CIPN, chemotherapy, induced, peripheral neuropathy, cancer, cancer-related, 

neoplasm, and tumor. Preference was given to articles published in the last 10 years and to peer-

reviewed oncology journals.  

Selection Criteria: Research including randomized controlled trials (RCTs), 

retrospective evaluations, systematic reviews, and feasibility and pilot studies (along with animal 

and case studies) that reported the use of acupuncture in the treatment of CIPN were included in 

the selection criteria.  

Literature Results and Analysis: Seventeen articles were chosen ranging from 2006-

2016 based on methodological design, published in a peer-reviewed journal and statistical 

strength (Bao et al., 2014; Bao, Zhang, Badros, & Lao, 2011; Brami, Bao, & Deng, 2016; Cheng 

et al., 2015; Donald, Tobin, & Stringer, 2011; Franconi et al., 2013; Garcia et al., 2014; J. H. 

Kim et al., 2013; Meng et al., 2011; Pachman et al., 2014; Rostock et al., 2013; Schroeder, 

Meyer-Hamme, & Epplee, 2012; Visovsky, 2012; Visovsky, Collins, Abbott, Aschenbrenner, & 

Hart, 2007; Wong & Sagar, 2006; Xu, Hua, Hou, & Bao, 2010; Zhou et al., 2009). 

Data suggest that acupuncture has a positive effect on CIPN and other conditions (Xu et 

al., 2010). Additional research is needed to further evaluate the effects of acupuncture in the 

treatment of CIPN. In a small, non-blinded, or controlled trial, (Visovsky, 2012) 100% (n = 4) of 

patients with Oxaliplatin-induced peripheral neuropathy, reported improvement in weekly 

acupuncture treatments for 6 weeks.  Furthermore, irrespective of chemotherapy agents used, 
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86% of myeloma patients reported improvement in their CIPN symptoms.  In an additional 

uncontrolled acupuncture study, 82% (n=14) of patients  reported improvement (Donald et al., 

2011). 

A systematic review using 5 databases including hand searching retrieved 3989 articles, 

only 8 relevant studies were included  (Franconi et al., 2013). One of the RCTs reviewed, 

demonstrated that acupuncture treatment was beneficial for CIPN. Methodological limitations 

were seen in all studies reviewed. Robust methodology and clinical design are needed for future 

studies on the treatment of CIPN with acupuncture. 

Conclusion: Despite the rising evidence that acupuncture is shown to be effective for 

CIPN, more conclusive evidence is needed to overcome the methodological limitations 

demonstrated in this research. The evidence for the use of acupuncture for chemotherapy-

induced peripheral neuropathy is insufficient and more research is needed to verify the 

effectiveness of acupuncture treatment. Further research is needed using robust methodologies, 

such as more randomized controlled trials (RCTs) with larger sample sizes to demonstrate the 

role of acupuncture in the treatment of CIPN. 

Literature Review Integration 

To summarize, prior research on the effects of acupuncture relevant to cancer-related 

fatigue, hot flashes, and peripheral neuropathy has been shown to be effective. Moreover, the 

literature indicates that acupuncture assists in improving the QOL of those undergoing cancer-

related treatment by reducing the above symptoms. However, conducting further, rigorous 

research on the subject is very important for the future of integrative oncology. More conclusive 

evidence using robust methodologies is needed to overcome some of the methodological 

limitations produced in this research. Furthermore, there is a need for more acupuncture research 
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in an integrative oncology clinical setting, especially when treating mixed cancer types and end 

stage populations with similar symptoms. 

This study is a continuation of research in the integrative oncology setting using 

evidence-based practice in support of acupuncture for patient-centered care. This pilot study was 

conducted with the goal of understanding the frequency and efficacy of acupuncture for cancer-

related side effects so that it may lead to the creation of guidelines for physicians to prescribe 

acupuncture. The study originally was undertaken with the larger picture in view of creating a 

registry of symptom response which might elucidate the frequency needed for acupuncture and 

inform best practice to prescribe acupuncture in an integrative oncology setting. Additionally, the 

aim of this study was to provide sufficient pilot data for a larger funded trial which might open 

the possibilities of insurance coverage for acupuncture in cancer care. This symptom response 

registry is beyond the scope of this Capstone and will not be addressed. 
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CHAPTER 3 METHODS 

Design 

This small sample, non-randomized, pilot study was designed to explore the effect of 

acupuncture on cancer-related fatigue, cancer treatment-induced hot flashes, and chemotherapy-

induced peripheral neuropathy. The mixed methods research design (Estabrooks, Field, & 

Morse, 1994) included a pre-intervention assessment (Fig. 6-10), the intervention of 

acupuncture, and four post-intervention follow-up assessments (see Schedule of Assessment, 

Table 1). Additionally, demographic and medical information was collected and synthesized to 

examine potential correlations.  

Sample 

Sample Size: Enrollment goal was 35. 

Inclusion Criteria 

 Adults (18+) who received cancer treatment and were receiving acupuncture as a 

standard of care.  

 Current clinic patients at the University of Utah, All Huntsman Cancer Centers.  

 Patients who had CIPN, hot flashes, or fatigue related to cancer treatment.  

 Willing to participate in the study. 

Exclusion Criteria 

 People who were receiving acupuncture for purposes not related to cancer treatment-

induced symptoms. 
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Participant Payment and/or Costs 

 Acupuncture treatments cost $40 per session, and the fee is often not covered by 

insurance. 

 Each participant decided the number and frequency of treatments in the course of 

treatment, based on individual needs and personal budget. 

 There was no compensation for participation in this study or for patient’s time. 

 There were no conditions of payment or incentives to participate. 

 This study was not funded; acupuncture patients paid $40 for treatment and any travel 

costs associated with traveling to Huntsman Cancer Institute (HCI) Wellness and 

Integrative Health Center. 

Informed Consent 

The current study was carried out consistent with current Federal guidelines for the 

ethical treatment of human subjects. The proposal for the current research was reviewed and 

approved by the Yo San University and the University of Utah Institutional Review Board (IRB). 

A copy of the both IRB approval letters is included in Figures 3-5.   

Potential study participants were identified by conducting a chart review of the patient’s 

history prior to their routine clinic visit. The study was explained to the patients who met the 

study inclusion criteria, by research staff. Participants, who were prepared to enroll, signed an 

informed consent form (Figures 3-5); it was witnessed and signed by a member of the research 

staff during their routine clinic visit. If a patient wished to defer consent until a later time, they 

were invited to participate at their next clinic visit. An informed consent form and a study 

recruitment flyer were provided to all interested participants (Figure 1). Patients enrolled in the 

study consented to be contacted by email, phone, or in person.   
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Instruments 

The Symptom Assessment Questionnaire (Fig. 6-10) was comprised of validated survey 

instruments (Fig. 11-19) measuring: fatigue (Fig. 13-15), hot flashes (Fig. 19), neuropathy (Fig. 

16-18), and pain (Fig. 11-12). The Symptom Assessment Questionnaire was created maintaining 

the validity of these instruments, formatted and modified for digital use in this study (Fig. 6-10).  

For the ease of digital use and to save paper a single questionnaire was used to accommodate and 

assess all symptoms included in the scope of the study. Each questionnaire incorporated into the 

Symptom Assessment Questionnaire is described below. 

FACIT-F  

The Functional Assessment of Chronic Illness Therapy Fatigue (FACIT-F, version 4) was 

the validated questionnaire chosen to measure QOL, assessing fatigue and anemia-related 

symptoms for patients with cancer. (Fig.13-15) The FACIT-F is a 13-item questionnaire used to 

assess self-reported fatigue and the impact of fatigue on daily activities and QOL function 

(Webster, Cella, & Yost, 2003). 

Hot Flash-Related Daily Interference Scale  

 The Hot Flash-Related Daily Interference Scale (HFRDIS) was the validated 

questionnaire chosen to assess the impact of hot flashes on QOL. (Fig. 19) Research shows that 

HFRDIS is a psychometrically sound measure. The HFRDIS questionnaire is a useful measure of 

QOL in clinical practice and research assessing the impact of hot flashes on QOL following 

breast cancer (Carpenter, 2001).  

FACT/GOG-NTX  

The Functional Assessment of Cancer Therapy/Gynecologic Oncology Group-

Neurotoxicity FACT/GOG-Ntx-Version 4 (Fig.16-18) was the validated questionnaire chosen to 
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measure subjective QOL scale to measure chemotherapy-induced peripheral neuropathy 

(Calhoun et al., 2003). 

Brief Pain Inventory Short Form 

The Brief Pain Inventory Short Form (Fig. 11-12) was the validated questionnaire chosen 

to assess with pain associated with cancer. It was developed to assess the severity of pain and its 

influence on daily activities (Dworkin et al., 2008). 

 

Table 1 Schedule of Assessment  

Schedule of Assessment: the questionnaire was administered at the following times 

 Before each treatment 

 24 hours after each treatment 

 72 hours after each treatment 

 One-week after each treatment 

 One month after each treatment 

 

Acupuncture Treatments 

Acupuncture treatment was the only intervention used in this study with no 

randomization, waitlist or control. All patients were seen and treated at the Linda B. and Robert 

B. Wiggins Integrative Health and Wellness- Center at Huntsman Cancer Hospital. The schedule 

and participation for acupuncture treatment were self-selected by patients. Patients who were 

enrolled in the study could participate in as few as one or in as many acupuncture treatments as 

they preferred. Patients were treated on a padded comfortable reclining treatment table; 

participants were positioned either supine or side-lying.  
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Acupuncture used in this study was based on Traditional Chinese Medicine (TCM) in 

conjunction with Battlefield Acupuncture (Bird & Johnston, 2009; Ewer, 2009; Kelly, 2009; 

Plunkett, Turabi, & Wilkinson, 2012). The use of acupuncture in TCM varies according to 

individual symptoms and treatment should be applied individually. Therefore, each acupuncture 

session was varied and tailored to the patient specifically for each session.  Many patients had 

multiple symptoms and by allowing the treatments to have variability it was ensured that 

treatments were adapted specifically for each patient’s symptom profile. 

Standard point locations and techniques including needle depth of insertion were utilized 

(Deadman, Al-Khafaji, & Baker, 2007; L. Deng, 2010). Single use sterile disposable, silicon 

coated surgical stainless steel acupuncture needles were used for bilateral upper and lower 

extremities [0.18 x 40 mm (38G x 1.5") manufactured by Smart, Sejong-si, South Korea]. Single 

use sterile disposable surgical stainless steel acupuncture needles were used for bilateral 

auricular points [0.16 x 15 mm (40G x 0.5") manufactured by Expert, JongRoGu, Seoul, South 

Korea]. Needles were placed and the arrival of qi was experienced by the patient and or the 

practitioner; no additional stimulation was used. Treatment lasted for 25-30 minutes before all 

needles were then removed. 

Base Acupuncture Protocol 

The most commonly used acupuncture points as a base protocol in all treatments were; 

Du-24, Li-4, Lv-3 and Battlefield Acupuncture.  

TCM Treatment Principle: tonify qi and strengthen immunity, stop pain by increasing 

the circulation of qi and blood and calm the Shen. 
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Table 2 Battlefield Acupuncture Locations 

Copyright, 2011 Paul Blacker 

Du-24 (Spirit Courtyard) Location:  On the head, .5 cun directly above the midpoint of 

the anterior hairline. Subcutaneous insertion 0.5 - 0.8 cun. TCM Indications: Insomnia and heart 

palpitations. TCM Function: calms the Shen. 

The Four Gates, (Li-4 and Lv-3) are used together in TCM to dispel stagnation and 

mitigate pain by increasing the circulation of qi and blood. 

Li-4 (Joining Valley) Location:  On the dorsum of the hand, between the 1st and 2nd 

metacarpal bones, in the middle of the 2nd metacarpal bone on the radial side. Perpendicular 

insertion 0.5 - 1.0 cun. TCM Indications: aversion to cold, fever, hidrosis, digestive disorders and 

pain. TCM Function: tonifies qi and strengthens immunity. 

Lv-3 (Great Surge) Location: On the dorsum of the foot, in the depression proximal to 

the 1st metatarsal space. Perpendicular insertion 0.5 - 0.8 cun. TCM 

Indications: Weakness, numbness and pain of the lower extremities, 

difficulty in walking, depression and headache. TCM Function: 

Regulates Liver Qi, subdues Liver Yang, calms the Shen, and 

nourishes Liver Yin.  

Battlefield Acupuncture: Five specific auricular acupuncture 

points: Point Zero, Shen Men, Omega 2, Thalamus and the Cingulate 

Gyrus. Location: See Figure 1. Indications: general homeostatic 

balance, stress, anxiety, pain and excessive sensitivity. Function: Pain 

Management. 

Fatigue Acupuncture Protocol 

The most commonly used acupuncture points for fatigue were; St-36, Ki-3, Sp-9, Li-10, Du-20 

and Shi Shen Cong.  
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TCM Treatment Principle: tonify Qi and Blood, tonify Yin and Yang, harmonize and strengthen 

the Spleen and Stomach to secure the digestion, strengthen the body and Wei qi, stop pain, tonify 

Spleen, clear heat, and calm the Shen.   

St-36 (Leg Three Miles) Location: On the anterior aspect of the lower leg, 3 cun below 

ST 35, one finger-breadth (middle finger) from the anterior crest of the tibia. Perpendicular 

insertion 1.0 - 2.0 cun. TCM Indications: Emaciation due to general deficiency, palpitation, 

shortness of breath, poor appetite, lassitude, dizziness and insomnia. TCM Function: Tonifies Qi 

and Blood, harmonizes and strengthens the Spleen and Stomach, strengthens the body and Wei 

qi, raises Yang, calms the Shen, activates the meridian and stops pain. 

Ki-3 (Great Stream). Location: On the medial aspect of the foot, posterior to the medial 

malleolus, in the depression between the tip of the medial malleolus and tendo-calcaneus. 

Perpendicular insertion 0.5 - 1.0 cun  TCM Indications: headache, dizziness and insomnia. TCM 

Function: tonifies the kidney Yin and Yang. 

Sp-9 (Yin Mound Spring). Location: On the medial aspect of the lower leg, in the 

depression of the lower border of the medial condyle of the tibia. Perpendicular insertion 1.0 - 

2.0 cun. TCM Indications: pain, abdominal distention and diarrhea, TCM Function: resolves 

dampness of the Lower Jiao and regulates the Spleen. 

Li-10 (Arm Three Miles). Location: With the elbow flexed, the point is on the dorsal 

radial side of the forearm, on the line connecting LI 5 and LI 11, 2 cun below the transverse 

cubital crease. Perpendicular insertion 0.8 - 1.2 cun. TCM Indications: Abdominal pain, diarrhea, 

paralysis of the upper extremities and pain. TCM Function: Regulates Qi and Blood, tonifies 

Qi, activates the meridian, stops pain. 
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Du-20 (Hundred Meetings). Location: On the head, 5.0 cun directly above the midpoint 

of the anterior hairline. Subcutaneous insertion 0.5 - .8 cun. TCM Indications: vertigo, dizziness, 

prolapse and insomnia. TCM Function: Raises Yang , subdues Yang, clears the head, dispels 

interior wind and calms the Shen. 

Shi Shen Cong (Four Spirit Alert). Location: At the vertex of the head, a group of four 

points, 1.0 cun respectively anterior, posterior and lateral to DU 20. Subcutaneous insertion 0.5 - 

0.8 cun. TCM Indications: insomnia and poor memory.  TCM Function: dispels interior wind 

and calms the Shen. 

Hot Flash Acupuncture Protocol 

The most commonly used points for hot flashes were; Li-11, Sp-6, Ht-7, Ki-6, Lu-7 and 

Ki-3. TCM  

Treatment Principle: Clear heat, tonify KI yin deficiency, regulate Qi and blood, calm 

the Shen and stop sweating.   

Li-11 (Pool at the Crook). Location: With the elbow flexed, the point is on the lateral end 

of the transverse cubital crease, at midpoint between LU 5 and the lateral epicondyle of the 

humerus. Perpendicular insertion 1.0 - 10.5 cun. TCM Indications: fever, headache and 

dizziness. TCM Function: Clears Heat, cools Blood, regulates Qi and Blood and activates 

meridian. 

Sp-6 (Three Yin Intersection). Location:  On the medial aspect of the lower leg, 3 cun 

above the medial malleolus, on the posterior border of the medial aspect of the tibia. 

Perpendicular insertion 1.0 - 10.5 cun. TCM Indications: Insomnia, headache and dizziness. 

TCM Function: Strengthens the Spleen and Stomach, resolves dampness, harmonizes the Liver, 
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strengthens the Kidneys, nourishes Blood and Yin, regulates menstruation, cools and invigorates 

the Blood, benefits urination, calms the Shen. 

Ht-7 (Spirit Gate). Location: On the wrist, at the ulnar end of the transverse crease of the 

writs, in the depression on the radial side of the tendon m. flexor carpi ulnaris. Perpendicular 

insertion 0.3 - 0.5 cun. TCM Indications: insomnia, cardiac pain, palpitations, irritability, chest 

pain, Mania and stupor. TCM Function: calms the Shen, tonifies and regulates the Heart Blood 

and Qi. 

Ki-6 (Shining Sea). Location: On the medial aspect of the foot, in the depression below 

the tip of the medial malleolus. Perpendicular insertion 0.3 - 0.5 cun. TCM Indications: irregular 

menstruation, bloody leucorrhea, prolapses of uterus and pruritus vulvae. TCM Function: 

nourishes the Kidneys, clears deficiency-heat, regulates the Yin Qiao vessel, benefits the throat, 

benefits the eyes, calms the Shen. 

Lu-7 (Broken Sequence). Location: On the radial margin of the forearm, superior to the 

styloid process of the radius, 10.5 cun above the transverse crease of the wrist. Insert obliquely 

upwards 0.3 - 0.5 cun.  TCM Indications: Urogenital system problems. TCM Function: releases 

the exterior, helps descend Lung Qi. 

In combination, Ki-6 and Lu-7 are the master points of Ren meridian and Yin Qiao vessel 

which functionally treat many genitourinary and gynecological problems. The Yin Qiao controls 

the ascent of fluids and the descent of Qi, movement of the body, walking, cold a/or weakness in 

the lower limbs, excessive sleepiness and hot flashes.  The Ren meridian is also considered the 

“Sea of Yin" which influences the yin, essence and fluids, regulates female cycles and 

menopausal symptoms. 

Ki-3 (Great Stream). See above, listed in fatigue section. 
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CIPN Acupuncture Protocol 

The most commonly used acupuncture points for CIPN were; Ba Feng, Ba Xie, Gb-40, 

Ki-1 and St-41.  

TCM Treatment Principle: calm Shen, clear heat, relieve and stop pain, activate and 

remove obstruction of the channel.   

Ba Feng (Eight Winds). Location: On the dorsum of the foot, proximal to the margins of 

the webs between all five toes, at the junction of the red and white skin. One foot has four points, 

both feet have a total of eight points. Oblique insertion upward 0.5 - 0.8 cun. TCM 

Indications: toe pain, swelling and pain of the dorsum of the foot. TCM Function: clears heat, 

reduces swelling. 

Ba Xie (Eight Pathogens). Location: When a loose fist is made, the points are on the 

dorsum of the hand, proximal to the margins of the webs between all five fingers, at the junction 

of the red and white skin. Both hands altogether have a total of eight points. Oblique insertion 

upward 0.5 - 0.8 cun. TCM Indications: swelling and pain of the dorsum of the hand and 

excessive heat. TCM Function: clears heat, reduces swelling. 

Gb-40 (Hill Ruins). Location: On the foot, anterior and inferior to the external malleolus, 

in the depression on the lateral side of the tendon of m. extensor digitorum longus. Perpendicular 

insertion 0.5 - .08 cun. TCM Indications: weakness, numbness and pain of the lower extremities, 

swelling and pain of the external malleolus. TCM Function: moves Liver Qi, activates the 

meridian, benefits the joints and relieves pain. 

Ki-1 (Gushing Spring). Location: On the sole, in the depression when the foot is in 

plantar flexion, approximately at the anterior third and the posterior two thirds of the line from 

the web between the 2nd and 3rd toes to the back of the heel. Perpendicular insertion 0.5 - 1.0 
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cun. TCM Indications: Hot sensation in the sole. TCM Function: clears heat, calms the Shen, 

tonifies Yin, clears empty-heat. 

St-41 (Stream Divide). Location: At the junction of the dorsum of the foot and the lower 

leg in the depression at the midpoint of the transverse crease of the ankle between the tendons m. 

extensor hallucis longus and digitorum longus. Perpendicular insertion 0.5-1.0 cun. TCM 

Indications: Pain of the ankle joint, weakness and muscular atrophy, numbness and pain of the 

lower extremities and headache. TCM Function: Clears Heat from the Stomach and meridian, 

calms the Shen, activates the meridian, removes obstructions, and stops pain. 

Practitioner background  

Annie Budhathoki, L.Ac., is a licensed acupuncturist in the state of Utah, nationally 

certified Diplomat of Acupuncture, and a fulltime licensed Acupuncturist at the Linda B. and 

Robert B. Wiggins Integrative Health and Wellness- Center at Huntsman Cancer Hospital. She 

was the acupuncturist for this study and preformed all the acupuncture treatments involved 

during this study. She has been licensed in the State of Utah and providing fulltime acupuncture 

services for 7 years since 2009. She graduated from Pacific College of Oriental Medicine in San 

Diego, California with a master's degree in Oriental medicine and also a doctoral candidate at Yo 

San University, Santa Monica, California, Integrative Medicine Healthy Aging and Longevity 

2016 cohort. 

Data Collection 

Patients were enrolled and consent was obtained. Validated quality of life (QOL) and 

pain-scale questionnaires were combined and used based on the patient's symptoms (e.g. fatigue, 

hot flashes, CIPN, and pain) and administered before and after each acupuncture treatment (See 

Schedule of Assessment in Table 1). The Symptom Assessment Questionnaire (Fig. 6-10) which 
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was used in this study comprised of validated survey instruments (Fig. 11-19) measuring: fatigue 

(Fig. 13-15), hot flashes (Fig. 19), neuropathy (Fig. 16-18), and pain (Fig. 11-12). Digital 

surveys could be completed directly into REDCap during the clinic visit on an encrypted tablet 

or via email. (https://redcap01.brisc.utah.edu/ccts/redcap/index.php?) Patients were instructed to 

complete only sections which were pertinent to their symptom profile. Pilot data used in this 

study was collected from these questionnaires. Data collected was entered and stored in an 

electronic database (REDCap) with password protection.  

Questionnaires were made available to participants via tablet or paper copy onsite for 

first study acupuncture treatment in the clinic. Follow-up questionnaires that were to be 

completed offsite were provided by email or paper copy. All patients were given the same 

questionnaire at each acupuncture visit and each of the scheduled follow-up questionnaires. At 

baseline, participants marked on the questionnaire which symptoms they were experiencing: 

fatigue, hot flashes, and or neuropathy.  

Enrolled participants could participate in the study once or reenroll and participate for an 

unlimited amount of subsequent acupuncture treatments. Each time an enrolled participant 

received an acupuncture treatment, they were asked to complete the questionnaires based on the 

Schedule of Assessment noted in Table 1. The proposed sample size was identified as the 

number believed necessary to give statistical significance for a pilot study. 

Participant Confidentiality 

Research data was stored in a secure location, on password protected computers or in 

locked cabinets or offices with access limited to only research staff. Participant identifiers were 

stored separately from the coded, participant data. Only those certified in HIPAA were eligible to 

https://redcap01.brisc.utah.edu/ccts/redcap/index.php
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volunteer and work on this research project with patients at Huntsman Cancer Institute (HCI) and 

they worked daily to maintain privacy protection of patient information.  

Data Analysis 

For each QOL instrument, simple hypothesis testing was used to assess trends in patient 

QOL. For the comparison between pre-treatment and post-treatment, inferential statistics were 

used without the use of a control group. Summary statistics of QOL were provided for baseline 

versus one-week post treatment data. Assessment of change in QOL and pain was assessed 

statistically. A non-parametric statistical evaluation was used to describe symptom changes over 

time. 

Survey data were aggregated and analyzed to assess the effect of acupuncture on cancer-

related fatigue, hot flashes, and peripheral neuropathy. Data was analyzed and the greatest 

significance was found from baseline as compared to one-week post-treatment data. Therefore, 

only this data (data collected one-week post-treatment was compared with to baseline data) was 

used in the statistical analysis. Data collected at 24 hours, 72 hours and one month was excluded 

due to lack of significance and lack of resources for statistical analysis at this time.  

Additional analysis showed a statistical difference when comparing data from all 

acupuncture treatments versus the data from only the first acupuncture treatment.   Separate data 

tables presented below include baseline data compared to all acupuncture treatments and baseline 

data compared to the first acupuncture treatment only. Each of the results tables showing 

symptom data, has both a table representing data from all acupuncture treatments and a table 

representing data from only the first acupuncture treatment.   

For brevity, only questions directly related to Fatigue, Hot Flashes, Neuropathy, or Pain 

were included in our analysis. Descriptive statistics were used to describe the demographics of 
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patient characteristics. A Wilcoxon signed-rank test (G. Meek, 2007) and chi-square tests 

(Andrés, Sánchez Quevedo, Tapia García, & Silva-Mato, 2005) or Fisher’s Exact Test, as 

appropriate, were used to assess the differences in symptom relief of data collected at one-week 

post-treatment compared to baseline data before treatment. Data were analyzed in SAS v9.4 

(SAS Institute Inc.) and Stata IC 13.1 (College Station, TX). 

Table 3 Wilcoxon, Chi-square or Fisher's Exact Test 

  

  

Wilcoxon Rank Sum Test 

This is the non-parametric test (akin to the T-test) that was able to assess differences 

between the groups. 

This is used for continuous variables between two groups. 

This test was performed in Stata IC 13.1. (StataCorp, 2013) 

 Chi-square or Fisher's Exact Test 

This is a non-parametric test looking at the association between two or more groups. 

We used this for categorical variables. 

Data were dichotomized to "None" and "A Little" / "Somewhat" "Quite a bit" and "A 

Lot" - This follows (Knutsson, Rydstrom, Reimer, Nyberg, & Hagell, 2010) paper. 

 

For analyses with too few counts, Fisher's Exact Test was used. 

These analyses were performed in SAS v9.4. (SAS Institute Inc.) 
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CHAPTER 4 RESULTS 

Demographics 

A review of demographic data and additional variables will follow in this section. 

Variables such as age, sex, and cancer type were factors addressed. Additionally, cancer stage, 

the number of comorbidities, and mortality were also gathered and summarized below.  

 

Table 4 Demographics 

Demographics for the study group 
Variable Value 

Patients (n) 14 

Age (years)   

Mean 58 

Median 59 

Range (72-48) 24 
    

Sex [n (%)]   

  Female 10 (71) 

  Male 4 (28) 

    

Cancer type [n (%)]   

Breast cancer 5 (35) 

Colorectal cancer 2 (14) 

Gastric cancer 2 (14) 

Ovarian cancer 2 (14) 

Paraganglioma 1 (7) 

Prostate cancer 2 (14) 

    

Comorbidities (n)   

Mean 5.7 

Median 5 

Range 10 

    

Hormone Blockade [n (%)] 7 (50) 

    

Stage [n (%)]   

  Early (i–iiia, limited) 4 (28) 

  Advanced (iiib, iv, metastatic) 10 (71) 

    

Deceased as of 12/2015 (n) 4 (28) 
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There were a total of 14 participants in this preliminary pilot study. Participants received 

as few as one acupuncture treatment, up to twenty-one treatments, for an average of 4.5 

treatments. There were 4 male and 10 female participants in the study; 71% percent of the study 

participants were female. The gender distribution of this study mirrors an ongoing trend of 

higher numbers in women as compared to men who use acupuncture as a complementary or 

integrative therapy (Bishop & Lewith, 2010; D'Onise, Haren, Misan, & McDermott, 2013).  The 

median age of the participants was 59 with an age range from 48-72 years.  

Cancer type was not an exclusion criterion in this study and there were multiple cancer 

types, totaling six separate cancer clusters. 35% of study participants were female breast cancer 

patients and 14% were male prostate cancer patients. Colorectal and gastric cancer participants 

combined were 28% of the study group. Two of the study participants had ovarian cancer and 

one of the study participants had metastatic paraganglioma.  

Additional cofactors and variables of note were gathered in the study. All participants had 

comorbidities noted in their electronic medical record; the study group had a median of 5 and a 

range of 1-11 comorbidities. All study participants with breast and prostate cancer were also 

concurrently on hormone blockade therapy, which comprised 50% of the study participants. 71% 

of study participants had late or end stage cancer and 28% had died during the study which 

concluded in December 2015. 

Baseline Comparison to One-week Post-Treatment  

The data shared in the following sections and tables were extracted from the Symptom 

Assessment Questionnaire (Fig. 6-10) which was comprised of validated survey instruments (see 

Fig. 11-19) measuring: fatigue (Fig. 13-15), hot flashes (Fig. 19), neuropathy (Fig. 16-18), and 

pain (Fig. 11-12). Statistical analysis of the data summarized below was done using the 
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following software; STATA IC 13.1 (StataCorp, 2013) was used for the Wilcoxon signed-rank 

test (G. Meek, 2007),  SAS v9.4 (SAS Institute Inc.) was used for the Chi-square test (Andrés et 

al., 2005) and the Fisher's Exact Test (Andres, 1995). This data represents the statistical 

difference (p-value) when comparing baseline treatment data verses data one-week post-

treatment. 

Cancer-Related Fatigue (CRF) Results 

The Functional Assessment of Chronic Illness Therapy Fatigue (FACIT-F, version 4) is a 

validated fatigue questionnaire (Fig. 13-15) used to measure outcomes related to cancer-related 

fatigue (Webster et al., 2003). The Symptom Assessment Questionnaire used in this study 

included the FACIT-F and was given to all participants. However, only participants experiencing 

fatigue marked the fatigue box on the questionnaire. For this instrument, seven participants with 

fatigue rated themselves on a scale of one to ten for each of the thirteen fatigue related areas.  

See Schedule of Assessment Table 1. 

The data generated from the cohort of participants with cancer-related fatigue when 

comparing baseline vs. one-week post-treatment showed no significant or noteworthy results. 

 

Table 5 Significance Legend 

 

 

 

Cancer-related fatigue outcomes were derived from participant scores in these specific 

areas: one-week post-treatment was compared with baseline data. The results are summarized 

below in Table 5 and Table 6.  

Significance Legend 

Significant results at 0.05 or less. 

Noteworthy results at 0.08 or less, 

but greater than 0.05. 
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Table 6 Fatigue Data All Acupuncture Treatments 

Fatigue - All Acupuncture Treatments*   

 Chi-square / Fisher's Exact Test / Baseline vs. One-week Post-Treatment     n = 7 

Variable 

Chi-Square 

p-value  

Fisher's 

Exact Test** 

I feel fatigued. 00.56   

I feel weak all over. 0.69   

I feel listless. 0.7   

I feel tired. 0.82   

I have trouble starting things. 0.72   

I have trouble finishing things. 0.7   

I have energy. 0.95   

I am able to do my usual activities. 00.52   

I need to sleep during the day. 0.27 0.37 

I am too tired to eat. 0.78 1 

I need to help doing my usual activities. 00.59 0.75 

I am frustrated by being too tired to do the things I want to do. 0.96   

I have to limit my social activity. 00.56   

* Only patients with fatigue (marked); all acupuncture treatments were included. 

** For analyses with too few counts, Fisher's Exact Test was used. 

 

 

  

 

 

Table 7 Fatigue Data First Acupuncture Treatment 

Fatigue - First Acupuncture Treatment * 
 Wilcoxon Signed-Rank Test / Baseline vs. One-week Post-Treatment   n = 7 

Variable 

Wilcoxon 

p-value  

I feel fatigued. 0.1025 

I feel weak all over. 0.9068 

I feel listless. 1 

I feel tired. 0.3903 

I have trouble starting things. 0.1573 

I have trouble finishing things. 0.3173 

I have energy. 0.6547 

I am able to do my usual activities. 0.6741 

I need to sleep during the day. 0.0951 

I am too tired to eat. 0.1573 

I need to help doing my usual activities. 0.6547 

I am frustrated by being too tired to do the things I want to do. 0.7404 

I have to limit my social activity. 0.3601 

* Only patients with fatigue (marked); only the first acupuncture treatment was included. 
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Cancer Treatment-Induced Hot Flashes Results  

The Hot Flash-Related Daily Interference Scale (HFRDIS) (Fig. 19) is a validated scale 

used to measure outcomes related to hot flashes in this study. (Carpenter, 2001) The Symptom 

Assessment Questionnaire used in this study included the HFRDIS and was given to all 

participants. However, only participants experiencing hot flashes marked the hot flashes box on 

the questionnaire. For this instrument, six participants rated themselves on a scale of one to ten 

on each of the ten Hot Flash-Related areas. See Schedule of Assessment Table 1. 

The data generated from the cohort of participants with cancer treatment-induced hot 

flashes, which compared baseline vs. one-week post-treatment, showed statistical significance in 

almost all areas. Data suggest that acupuncture offered symptomatic relief for hot flashes from 

baseline to one-week despite the underpowered number of participants and the use of Wilcoxon 

Signed-Rank Test which is comparatively a weaker parametric test.  

The data for hot flashes derived from the first acupuncture treatment compared with 

baseline data showed statistical significance in the following measures: social activities and 

leisure. Furthermore, data derived from first acupuncture treatment also showed noteworthy 

significance in the following measures: work, sleep, concentration, relations, sexuality, and 

overall quality of life. However, data derived from the first acupuncture treatment was not 

noteworthy in the following measures: mood or enjoyment of life (EOL). In contrast, the data 

derived from all acupuncture treatments showed significance in the following measures: work, 

social activities, leisure, sleep, mood, concentration, and relations. Furthermore, data derived 

from all acupuncture treatments showed noteworthy results in the sexuality measure. However, 

data derived from all acupuncture treatments did not show significance in enjoyment of life 

(EOL) or overall quality of life (QOL). 
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Cancer treatment-induced hot flashes outcomes were derived from participant scores in 

these specific areas: one-week post-treatment compared with baseline data. The results are 

summarized below in Table 7 and Table 8.  

 

Table 8 Hot Flash Data All Acupuncture Treatments 

Hot Flashes - All Acupuncture Treatments*  

Wilcoxon Signed-Rank Test / Baseline vs. One-week Post-Treatment n = 6   

Variable Wilcoxon  p-value  

Work  0.0396 

Social Activities 0.0088 

Leisure 0.0032 

Sleep 0.0122 

Mood 0.0279 

Concentration 0.0146 

Relations 0.0285 

Sexuality 0.0525 

EOL 0.1664 

Overall QOL 0.0835 
* Only patients with hot flashes (marked); all acupuncture treatments were included. 

 

 

 

Table 9 Hot Flash Data First Acupuncture Treatment 

Hot Flashes - First Acupuncture Treatment  
Wilcoxon Signed-Rank Test / Baseline vs. One-week Post-Treatment n = 6   

Variable Wilcoxon  p-value  

Work  0.0568 

Social Activities 0.0422 

Leisure 0.0412 

Sleep 0.0556 

Mood 0.0897 

Concentration 0.0568 

Relations 0.0568 

Sexuality 0.0568 

EOL 0.1308 

Overall QOL 0.0556 

* Only patients with hot flashes (marked); only the first acupuncture treatment was included. 
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Chemotherapy-Induced Peripheral Neuropathy Results 

The Functional Assessment of Cancer Therapy/Gynecologic Oncology Group-

Neurotoxicity FACT/GOG-Ntx-Version 4 (Fig.16-18) is a validated scale used to measure 

outcomes related to CIPN. (Calhoun et al., 2003) The Symptom Assessment Questionnaire used 

in this study included the FACT/GOG-Ntx-Version 4 and was given to all participants. However, 

only participants experiencing CIPN marked the neuropathy box on the questionnaire. For this 

instrument, nine participants rated themselves on a scale of one to ten on each of the eleven 

CIPN related areas. See Schedule of Assessment Table 1.

The data comparing baseline vs. one-week post-acupuncture treatment, generated from 

the cohort of participants with CIPN, showed weak statistical significance. The data derived 

from the first acupuncture treatment showed significance in ‘I have numbness or tingling in my 

feet’. Furthermore, data derived from the first acupuncture treatment showed noteworthy results 

in the following measures: ‘I get a ringing or buzzing in my ears’ and ‘I have trouble buttoning 

buttons’. However, data derived from the first acupuncture treatment did not show any 

significance in the remaining eight measures. In contrast, the data derived from all acupuncture 

treatments showed no significance in any measures and was only to be noteworthy in the 

measure ‘I have trouble buttoning buttons’. Furthermore, data derived from all acupuncture 

treatments was not noteworthy in the remaining ten measures.  

CIPN outcomes were derived from participant scores in these specific areas: one-week 

post-treatment compared with baseline data. The results are summarized below in Table 9 and 

Table 10.  
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Table 10 Neuropathy Data All Acupuncture Treatments 

Neuropathy- All Acupuncture Treatments 
Chi-square / Fisher's Exact Test / Baseline vs. One-week Post-Treatment n = 9 

Variable Chi-Square 

p-value  

Fisher's 

Exact 

Test 

I have numbness or tingling in my hands. 0.94   

I have numbness or tingling in my feet. 0.92   

I have discomfort in my hands. 0.75   

I have discomfort in my feet. 0.6   

I have joint pain or muscle cramps. 0.75   

I feel weak all over. 0.89   

I have trouble hearing. 0.82 1 

I get a ringing or buzzing in my ears. 0.67 1 

I have trouble buttoning buttons.. 0.08 0.13 

I have trouble feeling the shape of small objects when they are in my 

hand. 0.26   

I have trouble walking. 0.9   

* Only patients with CIPN (marked); all acupuncture treatments were included. 

   

 

 

Table 11 Neuropathy First Acupuncture Treatment 

Neuropathy - First Acupuncture Treatment   

Wilcoxon Signed-Rank Test / Baseline vs. One-week Post-Treatment n  = 9 

Variable Wilcoxon  p-value  

I have numbness or tingling in my hands. 0.3173 

I have numbness or tingling in my feet. 0.0455 

I have discomfort in my hands. 0.1573 

I have discomfort in my feet. 1 

I have joint pain or muscle cramps. 0.1573 

I feel weak all over. 0.8981 

I have trouble hearing.. 0.9136 

I get a ringing or buzzing in my ears. 0.3173 

I have trouble buttoning buttons. 0.0833 

I have trouble feeling the shape of small objects when they are in my 

hand. 

0.0833 

I have trouble walking. 00.5637 

* Only patients with CIPN (marked); only the first acupuncture treatment was included.  
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Pain Results 

The Brief Pain Inventory  (Dworkin et al., 2008) is a validated scale used to measure 

outcomes related to pain which was modified for digital use for this study and was included in 

The Symptom Assessment Questionnaire used in this study. For this instrument, twelve 

participants rated themselves on a one to ten scale on each of the six pain related areas. See 

Schedule of Assessment Table 1. 

Pain outcomes were derived from participant scores in these specific areas: one-week 

post-treatment compared with baseline data. The results are summarized below in Table 11 and 

Table 12.  

Table 12 Pain Data All Acupuncture Treatments 

Pain - All Acupuncture Treatments   

Wilcoxon Signed-Rank Test 

Baseline vs. One-week Post-Treatment 
n =12 

Variable Wilcoxon p-value  

Pain Worst 24 Hours 0.0583 

Pain Best 24 Hours 00.5965 

Pain Now 0.0321 

Pain Relief 0.3079 

Average Pain 0.0604 

Pain Interference General Activity 0.3096 

*All patients responses were included; all treatments were included. 

  

Table 13 Pain Data First Acupuncture Treatment 

   
Pain Data - First Acupuncture Treatment   

Wilcoxon Signed-Rank Test 

Baseline vs. One-week Post-Treatment 
n =12 

Variable Wilcoxon p-value  

Pain Worst 24 Hours 0.1269 

Pain Best 24 Hours 0.7815 

Pain Now 0.4868 

Pain Relief 0.6319 

Average Pain 0.3601 

Pain Interference General Activity 0.8313 

*All patient responses were included; only the first acupuncture treatment was included. 



 

Comparing the data for baseline pain vs. one-week post-acupuncture treatment, a 

measure that was generated from all the participants, showed only a minor statistical significance 

of pain. The data derived from the first acupuncture treatment showed no major significance or 

noteworthy results. In contrast, the data derived from all acupuncture treatments showed 

significance in the measure: ‘Pain Now’ and noteworthy results in the measures: ‘Pain Worst 24 

Hours’ and ‘Average Pain’.  
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CHAPTER 5 DISCUSSION 

Summary of Findings 

Statistical significance was found in the use of acupuncture for the reduction of cancer 

treatment-induced hot flashes. Some significance was reported in pain and chemotherapy-

induced peripheral neuropathy. However, there was no significance reported in this study for 

cancer-related fatigue. 

Cancer-Related Fatigue (CRF) Discussion  

Upon review, the high number of participants with late stage or metastatic disease was 

likely a contribute factor to unsubstantial results for fatigue. Overall, the data suggests that a 

controlled design with strict exclusion criteria should be considered in future studies on CRF. 

Future studies with larger sample sizes are necessary to strengthen the association of acupuncture 

for cancer-related fatigue in patients with late stage or metastatic disease.  

Cancer Treatment-Induced Hot Flashes Discussion 

The statistical significance of hot flashes on nearly all measures with only six patients can 

be interpreted as highly promising. The data suggests that acupuncture has a significant 

association with symptom relief for cancer treatment -related hot flashes. A larger controlled and 

blinded study is needed to strengthen the association of acupuncture for cancer treatment-

induced hot flashes. The patients who chose to enroll in this study for hot flashes were all on 

some type of hormone blockade for either breast or prostate cancer, even though study inclusion 

criteria did not specify whether or not this was required. Thus, in this pilot study, we found that 

there is an association between acupuncture and a reduction in symptoms for hot flashes. 
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Further, considering the existing body of research and our current results we may 

extrapolate that acupuncture may also assist patients who get hot flashes, but who are not 

receiving hormone blockage treatment. Hot flashes may be experienced both by person’s 

receiving hormone blockage treatment and those who are not. While the exact mechanisms of 

hot flashes are not understood, from the results observed, we may infer that acupuncture may 

reduce these extremely common, negative symptoms. Further research is necessary to confirm 

this finding. 

Chemotherapy-Induced Peripheral Neuropathy (CIPN) Discussion 

Nearly all measures of CIPN were not statistically significant. This is likely due in part to 

a lack of controlled design with strict exclusion criteria. Within the CIPN participant group, the 

median number of comorbidities was 70.57, which was higher than the overall study median of 

5. Research shows that comorbidities negatively impact outcomes, prognosis and mortality 

(Hong, Ambrosone, & Goodwin, 2015).    

Included in the CIPN participant population, there were two participants with unusually 

high-risk conditions and comorbidities. One participant had a non-healing wound in the abdomen 

concurrent with study enrollment. Another participant with an unusually high number of 

comorbidities was admitted to the hospital on a number of occasions with internal hemorrhage of 

the intestine which in turn led to severely low iron during enrollment in the study. It is 

hypothesized that the CIPN study data is in part skewed by these two study participants who 

continued to participate in the study for additional weeks after many others stopped.  Not all nine 

participants responding to positive CIPN symptoms received additional acupuncture sessions. As 

the two participants with significant comorbidity and high-risk conditions received continued 
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acupuncture treatment, their responses might have skewed the results for sessions beyond one-

week post-treatment.  

Pain Discussion 

The statistical significance of ‘Pain Now’ and ‘Pain Worst 24 Hours’ was compelling and 

showed an association for acupuncture in the treatment of pain. These results were predicted due 

to the strong research associating acupuncture treatment with pain relief. However, since pain 

was not a symptom that we enrolled for in this study (there were no inclusion or exclusion 

criteria based on pain), getting some significance for pain was fortuitous. A larger controlled and 

blinded study is needed to continue to strengthen the association of acupuncture for pain. 

Implications for Practice 

Due to the significant data results for cancer-treatment related hot flashes, it can be 

recommended that symptomatic individuals on hormone blockage treatment use acupuncture 

treatment for hot flashes. Further, it is likely that persons who are experiencing hot flashes, but 

who are not on hormone blockage treatment would also experience benefit from acupuncture. 

For some symptomatic individuals, the use of acupuncture can be recommended for pain and 

chemotherapy-induced peripheral neuropathy. According to the results of this study, the primary 

symptom that acupuncture may provide relief from is numbness. Due to the lack of statistical 

strength of our study and lack of controls, from this data, we cannot recommend acupuncture 

treatment for cancer-related fatigue. However, other studies have shown that acupuncture 

treatment can be used to manage CRF and improve QOL for persons affected by cancer (Sood et 

al., 2007; Tsay et al., 2004; Vickers et al., 2004; Yuemei et al., 2006). 
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Implications for Theory 

While the outcomes of this pilot study are limited, we can infer from these results, and 

from previously gathered data, that acupuncture as an integrative or conjunctive therapy may 

ease the cancer treatment –related side effects experienced by patients. Specifically, as identified 

in this study, patients who experience hormone blockade induced hot flashes are likely to see a 

reduction in hot flashes after acupuncture is administered. Additionally, in patients experiencing 

CIPN, a decrease of pain may be anticipated after acupuncture, as was identified in participants 

of this study, and as is recognized in the body of literature associated with this side effect.  

As this pilot study lacked a sufficient number of participants and exclusion criteria for 

statistical rigor, there were other theoretical implications anticipated by this data but not found. 

The benefits associated with acupuncture align with the symptoms associated with the cancer-

related treatment side effects and it is theorized that the application of this treatment will have 

positive effects on the severity and duration of symptoms.  

Limitations of the Current Study 

Design flaws 

This study was initially designed as a pilot study to allow us to assess the potential effect 

that acupuncture has upon the reduction of cancer-treatment induced symptoms including CRF, 

hot flashes, and CIPN. This study had some positive results such as confirming the reduction of 

symptoms experienced by patients with hormone blockage therapy related hot flashes following 

acupuncture treatment, and the potential for improved QOL as a result of the reduced hot flashes 

which will contribute to the current body of literature. However, there were significant 

limitations which precluded any major findings. This study was underfunded.  Limitations 

included the small sample size, lack of control group, inclusion and exclusion criteria, and 
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comorbidity. The broad inclusion criteria and lack of exclusion criteria led to a very diverse 

group of participants, which was likely responsible for the heterogeneity of treatment effect that 

was observed, as not all patients responded to acupuncture. Furthermore, heterogeneity of 

treatment effect; not all patients respond to acupuncture similarly; this was important due to the 

very diverse group of individuals which participated in this study. 

Small sample size/difficulty enrolling 

It was more difficult to enroll subjects in this study than anticipated, mainly due to the 

large clinic flow, clinical time constraints and lack of assistance for the enrollment process. Our 

research only gathered a small number of enrollees. Further, it was clinically cumbersome to 

initiate without a research assistant and additional administrative support in our busy 

acupuncture program in the HCI Wellness Center.  

Lack of control group  

It was originally anticipated that we would have a larger number of participants than the 

number enrolled. If this study enrolled more participants and statistical significance was gained, 

the results may have been compared to other related research identifying QOL and 

symptomatology associated with cancer-treatment.  

Lack of randomization  

This pilot study was an observational study rather than a randomized controlled clinical 

trial largely due to lack of funding and resources. Randomization generally produces comparable 

groups and eliminates many sources of bias. Due to the small number of participants, it was 

unfortunately decided early on that having a control group would not be possible. 

Use of repetitive participants  
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Each participant’s response was recorded for each individual acupuncture treatment. 

Some participants only had one acupuncture treatment, and some participants had multiple 

acupuncture treatments, the highest participation was twenty-one treatments. It is possible that 

those participants who only attended one session would have gained additional benefits had they 

attended more sessions. Alternatively, those who continued to attend acupuncture might have 

been experiencing more severe stages of cancer and may have had comorbidity issues that 

precluded them from receiving benefits of acupuncture at all or as quickly as others might have.  

Further, the participants who did continue to seek acupuncture might have skewed the results 

because of their confounding symptoms.  If a larger number of subjects were enrolled, a 

subgroup analysis could have been done, comparing subjects receiving few treatments with those 

receiving the most treatments.  Further, the participants who did continue to seek acupuncture 

might have skewed the results because of their confounding symptoms.  

Recommendations for Future Research 

There are a number of recommendations to consider when moving forward in future 

research on cancer treatment-induced: fatigue, hot flashes, and peripheral neuropathy. To 

confirm and verify the study’s preliminary findings, further randomized controlled clinical trials 

with larger sample sizes will be needed. Going forward, it is recommended to have a study 

design that includes long-term follow-up, in addition to a well-defined exclusion and inclusion 

criteria. Furthermore, future research should look to demonstrate statistical strength regarding 

specificity of prescribed acupuncture in a clinical setting. By conducting further rigorous RCTs, 

it may be possible to identify the optimal dosing and timing for acupuncture treatments.  

Discovering the critical amount of acupuncture treatments necessary to receive the most 

favorable benefit for cancer-related symptoms, could be a powerful shift in gaining insurance 
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coverage for acupuncture. Research sponsored by the National Cancer Society and other 

government and non-profit agencies will be necessary to complete pivotal studies demonstrating 

the efficacy of acupuncture to reduce cancer treatment-related side effects 

Conclusion   

Given the significant long term ‘human costs’ of cancer-related side-effects of, it 

behooves us to find ways to ease suffering and improve patients’ QOL. This study attempted to 

quantify ways to do this using acupuncture as an adjunctive treatment to reduce key side effects. 

The results showed the use of acupuncture for the treatment of cancer treatment-induced hot 

flashes was statistically significant and found some significance in pain and chemotherapy-

induced peripheral neuropathy. In light of the previous research and what was discovered in this 

pilot study, clinicians may include acupuncture in their cancer treatment regimen as part of an 

evidence-based practice for the treatment of cancer treatment-induced hot flashes, pain and 

CIPN. Future research into the effect of acupuncture on hot flashes should look to include non-

hormone blockade induced hot flashes.  

However, there was no significance reported in this study for cancer-related fatigue. 

Considering the body of research that does already exist for the positive benefits of acupuncture 

in alleviating the above cancer treatment related side effects, the lack of result obtained above 

should be scrutinized and further investigated. It is suggested that the lack of effect for cancer-

related fatigue symptoms is due to the inclusion of late stage participants. Further studies should 

exclude this confounding variable. Additionally, the lack of statistical significance for patients 

with chemotherapy-induced peripheral neuropathy could have been due to the comorbidity of 

those participating. Future research should investigate the challenges of patients faced with 

multiple comorbidities and symptom management during late and end stage cancer. In light of 
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some of the positive results observed in this study and in preceding studies, future research is 

needed to elucidate the frequency needed for acupuncture and inform best practice to prescribe 

acupuncture in an integrative oncology setting. While this study did have many limitations, it 

does shed further light on the positive benefits of acupuncture as an integrative treatment for 

cancer-related symptoms.  
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APPENDICIES (FIGURES) 

 
Figure 1 Recruitment Flyer 
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Figure 2 IRB Approval University of Utah 
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Figure 3 IRB Approval Yo San University 
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Figure 4 Informed Consent pg. 1 
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Figure 5 Informed Consent pg. 2 
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Figure 6 Informed Consent pg. 3 
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Figure 7 Questionnaire Assessment Instrument pg. 1 
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Figure 8 Questionnaire Assessment Instrument pg. 2 
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Figure 9 Questionnaire Assessment Instrument pg. 3 
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Figure 10 Assessment Questionnaire Instrument pg. 4 
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 Figure 11 Questionnaire Assessment Instrument pg. 5 
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Figure 12 Brief Pain Inventory Short Form pg. 1 
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Figure 13 Brief Pain Inventory Short Form pg. 2 
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Figure 14 Functional Assessment of Chronic Illness Therapy-Fatigue pg. 1 
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Figure 15 Functional Assessment of Chronic Illness Therapy Fatigue pg. 2 
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Figure 16 Functional Assessment of Chronic Illness Therapy Fatigue pg. 3 
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Figure 17 Functional Assessment of Cancer Therapy Neurotoxicity pg. 1 
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Figure 18 Functional Assessment of Cancer Therapy Neurotoxicity pg. 2 
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Figure 19 Functional Assessment of Cancer Therapy Neurotoxicity pg. 3 
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Figure 20 Hot Flash-Related Daily Interference Scale 
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Figure 21 Box Plot:  Hot Flash Interference with Work 

 

 

Figure 22 Box Plot:  Hot Flash Interference with Social Activities 
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Figure 23 Box Plot:  Hot Flash Interference with Leisure 

 

 

Figure 24 Box Plot:  Hot Flash Interference with Sleep 
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Figure 25 Box Plot:  Hot Flash Interference with Mood 

 

 

Figure 26 Box Plot:  Hot Flash Interference with Concentration 
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Figure 27 Box Plot:  Hot Flash Interference with Relations with Others 

 

 

Figure 28 Box Plot:  Hot Flash Interference with Sexuality 
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Figure 29 Box Plot:  Hot Flash Interference with Enjoyment of Life 

 

 

Figure 30 Box Plot:  Hot Flash Interference with Overall Quality of Life 

 

 

 


