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ABSTRACT 

Objectives: To develop a tool to calculate the exposure scores for all pain self-

management strategies used by individuals with chronic pain, and to test the validity of 

the tool by assessing associations between exposure and pain outcomes using regression. 

Methods: Survey data of pharmacists’ pain self-management strategies were used to 

calculate the exposure score. One point was assigned for every: 100mg of morphine used 

(opioid medications); 25% of the maximum recommended dose used (non-opioid 

medications); and any use of another strategy. Points were summed to calculate each 

individual’s exposure. Regressions assessed associations between exposure and pain 

outcomes. 

Results: Data for 149 individuals with chronic pain were included in the study. 

Individuals with chronic pain used a mean of 12.7 (SD=4.7) strategies to manage their 

pain, and had a mean exposure score of 16.8 (SD=9.1). Exposure score was positively 

associated in the multivariate models with the self-reported pain outcomes: adverse 

events experienced due to pain; workdays lost in the last six months due to pain; and pain 

interference on relationships (p<0.05).  

Conclusions: This validity study showed positive associations between the exposure 

score calculated by our tool, and adverse events experienced due to pain, workdays lost in 

the last six months due to pain, and pain interference with relationships. The personalized 

exposure profile produced by the tool may assist patients and providers when determining 

the most appropriate pain self-management strategies to use.  
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Chapter 1: INTRODUCTION 

1.1 Background 

Pain can be defined as “an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage, or described in terms of such damage” 

(International Association for the Study of Pain, 1994). Pain may also be classified as 

either acute or chronic. Acute pain can be defined as “pain that comes on quickly, can be 

severe, but lasts a relatively short time” (American Chronic Pain Association, 2017). 

Chronic pain can be defined as “ongoing or recurrent pain, lasting beyond the usual 

course of acute illness or injury or more than three to six months, and which adversely 

affects the individual’s well-being” (American Chronic Pain Association, 2017). 

Furthermore, it is possible for acute pain to become chronic pain if it persists over time 

(Voscopoulos & Lema, 2010). Chronic pain typically serves no purposeful physiological 

function (Woolf, American Colleges of Physicians, & American Physiological Society 

2004). 

Pain is prevalent around the world, with estimates ranging from as low as 5.5% in 

Nigeria (Gureje, Von Korff, Simon, & Gater, 1998) to as high as 60.4% in Ukraine 

(Tsang et al., 2008). The Institute of Medicine Committee on advancing pain research, 

care and education and a study using data from the 2012 National Health Interview Study 

(NHIS) reported pain affects 100-126 million adults in the United States (US) (Institute 

of Medicine (US) Committee on advancing pain research, care and education, 2011; 

Nahin, 2015), and 25 million of these adults experience chronic pain (Nahin, 2015).  

Pain is a major cause of disability, which results in frequent physician visits, the 

need to take medication, poorer quality of life (Institute of Medicine (US) Committee on 
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advancing pain research, care and education, 2011), and total costs on society ranging 

from $560 to $635 billion (2010 US dollars) per year in the US (Gaskin & Richard, 2012; 

Institute of Medicine (US) Committee on advancing pain research, care and education, 

2011). Appropriate pain relief is considered a basic human right (Cousins, Brennan, & 

Carr, 2004) and individuals experiencing pain should expect to receive adequate pain 

management, yet it is apparent that pain is uncontrolled for many individuals (Institute of 

Medicine (US) Committee on advancing pain research, care and education, 2011; Jouini 

et al., 2014). 

There are no accepted methods available to objectively measure pain, that is, there 

are no biological or physiological lab tests that can be used (Breivik et al., 2008). In 

addition, pain is subjective (Institute of Medicine (US) Committee on advancing pain 

research, care and education, 2011; International Association for the Study of Pain, 

1994), so it is appropriate to use patient-reported outcomes (PRO) instruments for pain 

measurement (Kuss, 2013).  

Pain intensity may be assessed using one or more of a range of pain rating scales. 

The Wong-Baker FACES pain rating scale asks patients to select one of six faces that 

represent the spectrum of pain, from ‘no hurt’ to ‘hurts worst’ (Wong-Baker FACES 

Foundation, 2016). The 0-10 Numerical Rating Scale (NRS) asks patients to rate their 

pain anywhere between zero, indicating no pain, and 10, indicating worst possible pain 

(McCaffery & Beebe, 1989). The pain quality assessment scale (PQAS) asks patients to 

respond to a series of questions using a zero to 10 scale or multiple-choice answer format 

(Jensen et al., 2006). The McGill Pain Questionnaire requires patients to select the word 

that best describes their pain from several categories; these words are then scored where a 
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higher score indicates greater pain (Melzack, 1975). The bodily pain subscale of the 

medical outcomes study short-form 36 (SF-36) consists of two items that ask about 

bodily pain and interference of pain on normal work (Ware & Sherbourne, 1992). The 

patient-reported outcomes measurement information system (PROMIS) measures 

physical, mental, and social health in patients with chronic conditions (including pain) in 

the general population (Reeve et al., 2007). Each of these instruments has demonstrated 

its reliability and validity in a range of different populations (Bieri, Reeve, Champion, 

Addicoat, & Ziegler, 1990; Cella et al., 2010; Jensen, Karoly, & Braver, 1986; Jensen et 

al., 2006; Melzack, 1975; Stuppy, 1998; Ware & Sherbourne, 1992).  

Surveys have been commonly used to obtain information about pain management 

strategies in a variety of populations around the world (Slack et al., 2017). In addition, 

surveys have been conducted using samples of healthcare professionals rather than a 

representative sample of the general population due to their ability to report their medical 

history and health status more accurately than would a member from the general 

population (Physicians Health Study, 2012). An example of a study that used healthcare 

professionals is the physicians’ health study (Physicians Health Study, 2012). The 

physicians’ health study involved a randomized controlled trial to explore the effects of 

aspirin and beta-carotene on the prevention of cardiovascular disease, and a second study 

investigated the role of vitamin supplements for the prevention of several common 

diseases, including cardiovascular disease, cancer, age-related eye diseases, and cognitive 

decline. Participating physicians are still asked to complete an annual survey so that data 

can continue to be collected (Physicians Health Study, 2012).  



	 17 

Another study that used a sample of healthcare professionals is the nurses’ health 

study. The nurses’ health study was initiated in 1976 to conduct repeated assessments of 

nurses’ health and lifestyle factors, which can ultimately be used to make public health 

recommendations (Health Communication Core, 2016).  

There are no studies similar to these that use a sample of pharmacists, although a 

recent study of pharmacy students at one college of pharmacy revealed that 15% of 

pharmacy students experience chronic pain, which interferes with their ability to perform 

activities of daily living, to study, and attend school or work (Axon, Hernandez, & Slack, 

2016). Similar to samples of other healthcare professionals, pharmacists are not 

representative of the US population due to their general high socio-economic status, high 

education and knowledge level, and unrepresentative ethnicities (Midwest Pharmacy 

Workforce Research Consortium, 2010), but there are several advantages to using a 

sample of pharmacists. First, pharmacists are experts in the use of medications, 

pharmacists know the appropriate dose of medications that should be taken in order for 

them to be both safe and effective, and pharmacists are equally as knowledgeable about 

the use of non-medical strategies compared to other healthcare professionals. Therefore, 

more detailed questions could be asked of the pharmacists due to their knowledge of and 

experience with medication use to glean information about dosing, which could not be 

reliably obtained from the general public.  

Second, this homogenous sample would improve the power for the effects of the 

pain management strategies used. Research involving questionnaires can be conducted 

using a specific population subgroup, such as pharmacists, rather than a representative 

sample of the general population (Richiardi, Pizzi, & Pearce, 2013; Rothman, Gallacher, 
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& Hatch, 2013). The findings for a representative sample are a weighted average of the 

population, thus they do not apply directly to subgroups within that population (Rothman, 

Gallacher, & Hatch, 2013). Such research can be performed for practical reasons, to 

minimize bias, and to focus on a particular population subgroup (Richiardi, Pizzi, & 

Pearce, 2013), in much the same way as Doll and Hill performed their iconic study 

investigating the relationship between cigarette smoking and lung cancer in a sample of 

patients in Greater London with suspected lung cancer (and a control group without lung 

cancer) in the late 1940’s (Doll & Hill, 1950). Doll and Hill’s findings were not 

statistically generalizable outside of this population, (i.e., they could not make inferences 

about the entire population based on the findings of their sample), however this important 

study was scientifically generalizable (i.e., understanding the specific conditions or 

mechanism under which such a finding exists improves generalizability) (Rothman, 

Gallacher, & Hatch, 2013). This study remains an influential research design in present-

day research and provides evidence that using a sample from a distinct population rather 

than a sample representative of the general population is an appropriate way to conduct a 

research study.  

Furthermore, no population-based surveys have been conducted to collect data on 

the exposure to all strategies used to manage pain. Exposure will consist of the dose of 

medications taken, and use of any other strategy. Exposure may be defined as “the 

process by which an agent comes into contact with a person…in such a way that the 

person…may develop the relevant outcome” (Porta, 2014). It is important to investigate 

the dose of strategies used to manage pain, because taking an inadequate or sub-

therapeutic dose of pain medication is associated with poorer outcomes on pain 
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management (Altman, Zinsenheim, Temple, & Schweinle, 2007; Pahor et al., 1999; Wilk, 

Palmer, Stosic, & McLachlan, 2010). Dose may be defined as “the measured quantity of 

a therapeutic agent to be taken at one time” (Merriam-Webster, 2017). 

Robinson-Papp et al. have recently developed the Quantitative Analgesic 

Questionnaire (QAQ), a tool that can be used to quantify the use of prescription pain 

medication by assigning a score to self-reported medication use (Robinson-Papp et al., 

2015). The QAQ investigates the use of oral medications, transdermal patches, and other 

topical agents. The dose of each medication is scored according to its use, and then these 

scores are summed to produce a total score representative of the total use of all pain 

medications.  

The concept underlying this tool could be extrapolated to include all self-

management strategies, not just prescription medication use, such that a total score 

representative of the exposure to all strategies used to self-manage pain could be 

calculated. This exposure score would include points assigned for the use of prescription 

and over-the-counter (OTC) medications, medical interventions, physical strategies, 

psychological strategies, and home remedy strategies. Individuals using a greater number 

of pain self-management strategies, and a higher dose or quantity of these strategies, will 

receive a higher exposure score compared to individuals who use lower doses of 

medications or fewer strategies. The authors report that the QAQ is both highly reliable 

and valid in their sample (Robinson-Papp et al., 2015), but it is not apparent how these 

attributes will perform in other samples. Reliability and validity will need to be 

reassessed for this study. 
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1.2 Statement of the problem 

Most studies of pain management have been from a clinical perspective, that is, a 

patient seeks advice from a physician and then acts on that advice. However, the clinical 

perspective is limited since many patients use other strategies to manage pain. With a 

variety of non-medical strategies available (Mann, LeFort, & Vandenkerkhof, 2013) and 

more patients taking responsibility for their own health care, self-management, defined as 

“the individuals ability to manage the symptoms, treatment, physical and psychological 

consequences and life style changes inherent in living with a chronic condition” (Barlow, 

Wright, Sheasby, Turner, & Hainsworth, 2002), is likely to increase in future (Nelson, 

Meyer, & Bohmer, 2014). Therefore, the use of all pain self-management strategies, not 

just pharmacological agents, should be assessed in order to fully capture the use and 

doses of all strategies used by individuals to manage their pain and to investigate how the 

cumulative exposure to these strategies impacts the outcomes of their pain.  

 

1.3 Purpose of the study 

The purpose of this study is to create a tool to calculate a score that represents the 

exposure to all strategies (medical, medications, physical, psychological, and home 

remedies) used by an individual to manage their pain, and to assess the validity of this 

tool by testing to determine whether or not there is an association between the exposure 

to all pain management strategies used by an individual and their self-reported pain 

outcomes. This will involve a comprehensive approach involving all pain management 

strategies used (i.e., not solely focusing on pharmacological pain management strategies).  
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This study aimed to answer the following question: “Does the exposure score for 

all pain management strategies used by an individual correlate to their self-reported pain 

outcomes?”  

 The benefit of this study is that it may help patients determine the appropriate 

pain self-management strategies to use, and the correct doses of medications to take, in 

order to better manage their pain. 

 

1.4 Objectives of the study  

This study had six core objectives:  

Objective 1: To create a database of all pain management strategies used by individuals 

in the available dataset. 

Objective 2: To calculate an exposure score for all pain management strategies used by 

an individual experiencing pain. 

Objective 3: To test the validity of the tool using all data in the dataset. 

Objective 4: To perform univariate analyses to determine if an association exists between 

the exposure score and any of the pain outcomes. 

Objective 5: To perform multivariate regression analyses to establish if an association 

exists between the exposure score and any of the pain outcomes after adjusting for 

potential confounding variables. 

Objective 6: To create an exposure profile for the average individual in this study.  

 

1.5 Hypothesis statements 

The following null hypotheses were tested: 
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Null hypothesis (H0) 1: There is no correlation between exposure score for all pain 

management strategies and pain intensity after treatment.  

Alternative hypothesis (H1) 1: There is a correlation between exposure score for all pain 

management strategies and pain intensity after treatment. 

 

H0 2: There is no correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used. 

H1 2: There is a correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used. 

 

H0 3: There is no correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used. 

H1 3: There is a correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used. 

 

H0 4: There is no correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain. 

H1 4: There is a correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain. 

 

H0 5: There is no correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain. 
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H1 5: There is a correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain. 

 

H0 6: There is no correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain. 

H1 6: There is a correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain. 

 

H0 7: There is no correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used. 

H1 7: There is a correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used. 

 

H0 8: There is no correlation between exposure score for all pain management strategies 

and pain interference with daily activities. 

H1 8: There is a correlation between exposure score for all pain management strategies 

and pain interference with daily activities. 

 

H0 9: There is no correlation between exposure score for all pain management strategies 

and pain interference with leisure activities. 

H1 9: There is a correlation between exposure score for all pain management strategies 

and pain interference with leisure activities. 
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H0 10: There is no correlation between exposure score for all pain management strategies 

and pain interference with relationships. 

H1 10: There is a correlation between exposure score for all pain management strategies 

and pain interference with relationships. 

 

H0 11: There is no correlation between exposure score for all pain management strategies 

and pain interference with work. 

H1 11: There is a correlation between exposure score for all pain management strategies 

and pain interference with work. 

 

H0 12: There is no correlation between exposure score for all pain management strategies 

and pain intensity after treatment, after adjusting for potential confounders.  

H1 12: There is a correlation between exposure score for all pain management strategies 

and pain intensity after treatment, after adjusting for potential confounders. 

 

H0 13: There is no correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used, after adjusting for 

potential confounders. 

H1 13: There is a correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used, after adjusting for 

potential confounders. 
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H0 14: There is no correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used, after 

adjusting for potential confounders. 

H1 14: There is a correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used, after 

adjusting for potential confounders. 

 

H0 15: There is no correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain, after adjusting for potential 

confounders. 

H1 15: There is a correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain, after adjusting for potential 

confounders. 

 

H0 16: There is no correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain, after adjusting for 

potential confounders. 

H1 16: There is a correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain, after adjusting for 

potential confounders. 

 



	 26 

H0 17: There is no correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain, after adjusting for potential 

confounders. 

H1 17: There is a correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain, after adjusting for potential 

confounders. 

 

H0 18: There is no correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used, after adjusting for potential 

confounders. 

H1 18: There is a correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used, after adjusting for potential 

confounders. 

 

H0 19: There is no correlation between exposure score for all pain management strategies 

and pain interference with daily activities, after adjusting for potential confounders. 

H1 19: There is a correlation between exposure score for all pain management strategies 

and pain interference with daily activities, after adjusting for potential confounders. 

 

H0 20: There is no correlation between exposure score for all pain management strategies 

and pain interference with leisure activities, after adjusting for potential confounders. 

H1 20: There is a correlation between exposure score for all pain management strategies 

and pain interference with leisure activities, after adjusting for potential confounders. 
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H0 21: There is no correlation between exposure score for all pain management strategies 

and pain interference with relationships, after adjusting for potential confounders. 

H1 21: There is a correlation between exposure score for all pain management strategies 

and pain interference with relationships, after adjusting for potential confounders. 

 

H0 22: There is no correlation between exposure score for all pain management strategies 

and pain interference with work, after adjusting for potential confounders. 

H1 22: There is a correlation between exposure score for all pain management strategies 

and pain interference with work, after adjusting for potential confounders. 

 

1.6 List of acronyms 

 The acronyms used throughout this thesis are listed in table 1.1. 
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Table 1.1. Acronyms used in the report of this study investigating the total exposure to all 

pain self-management strategies 

Acronym Meaning 
CBT Cognitive behavior therapy 
CDC Centers for Disease Control and Prevention 
CE Continuing education  
CES Cranial electrical stimulation 
CMS Centers for Medicare and Medicaid services  
H0 Null hypothesis 
H1 Alternative hypothesis  
IMMPACT Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 
MIRE Monochromatic near-infrared energy 
MME Morphine milligram equivalents  
NHIS National Health Interview Survey 
NIH National Institute of Health 
MG Milligrams 
NRS Numerical rating scale 
NSAIDs Non-steroidal anti-inflammatory drugs 
OTC Over the counter  
PQAS Pain quality assessment scale 
PRO Patient-reported outcomes 
PROMIS Patient-reported outcomes measurement information system 
QAQ Quantitative analgesic questionnaire 
SD Standard deviation 
SF-36 Short form 36 
TENS Transcutaneous electrical nerve stimulation 
US United States 
WHO World Health Organization 
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Chapter 2: LITERATURE REVIEW & THEORETICAL MODEL 

2.1 Introduction 

This chapter provides a review of the literature relevant to this thesis. This review 

includes: definitions of pain; the epidemiology of pain; common methods to assess pain; 

self-management of pain; a delineation of the theoretical frameworks used in pain 

research; the use of healthcare professionals as survey participants; and methods for 

calculating exposure to pain management strategies, including the QAQ and online 

calculators. 

 

2.2 Definition of pain 

Pain may be classified in many ways, including classification according to: pain 

physiology (i.e., type of pain); pain intensity; time course of pain (i.e., acute or chronic); 

type of tissue involved; disease or syndrome involved; and other special considerations 

(such as age, culture, gender, and psychological condition) (Board of Regents of the 

University of Wisconsin System, 2010). As a consequence, many definitions and 

interpretations of pain exist, although they typically seek to explain the same 

phenomenon. Since this thesis aims to report on the pain management strategies used by 

pharmacists with chronic pain, definitions related to the time course of pain are relevant. 

It is important to note that pain can change over time (i.e., persistent acute pain can 

become chronic pain) (Voscopoulos & Lema, 2010) and that chronic pain typically has 

no purposeful physiological function (Woolf, 2004). The pain definitions used in this 

thesis are those endorsed by prominent pain organizations, such as the International 
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Association for the Study of Pain (1994) and the American Chronic Pain Association 

(2017). Thus, the following definitions apply:  

 

General definition of pain: Pain can be defined as “an unpleasant sensory and emotional 

experience associated with actual or potential tissue damage, or described in terms of 

such damage” (International Association for the Study of Pain, 1994).  

 

Definition of acute pain: Acute pain can be defined as “pain that comes on quickly, can 

be severe, but lasts a relatively short time” (American Chronic Pain Association, 2017). 

 

Definition of chronic pain: Chronic pain can be defined as “ongoing or recurrent pain, 

lasting beyond the usual course of acute illness or injury or more than three to six 

months, and which adversely affects the individual’s well-being” (American Chronic 

Pain Association, 2017). 

 

2.3 Epidemiology of pain 

The prevalence of pain around the world is not reliably known, due to a lack of 

robust studies and considerable variability of pain prevalence estimates between studies 

(Elzahaf, Tashani, Unsworth, & Johnson, 2012; Johnson, Elzahaf, & Tashani, 2013). 

Estimates of the prevalence of chronic pain around the world vary, with a mean of 22.9% 

(95% CI 22.7% - 23.2%) (Gureje, Von Korff, Simon, & Gater, 1998; Smith & Torrance, 

2008). Gureje et al. (1998) reported the prevalence of chronic pain in developing 

countries ranged from 5.5% in Abadan, Nigeria to 33.0% in Santiago, Chile, and in 
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developed countries ranged from 11.8% in Nagasaki, Japan to 32.8% in Berlin, Germany. 

Tsang et al. (2008) also examined differences between developing and developed 

countries; their report indicated that the prevalence of pain ranges from 24.1% to 60.4% 

in developing countries and 38.4% to 49.6% in developed countries. A sample of 

European studies found that chronic pain ranged from 12% in Spain to 30% in Norway 

(Breivik, Collett, Ventafridda, Cohen, & Gallacher, 2006). Other reports state that the 

prevalence of chronic pain in the general adult population is approximately 20% in 

developed countries (Goldberg & McGee, 2011; Johnson, Elzahaf, & Tashani, 2013).  

Pain is prevalent in the US; an institute of medicine report in 2011 estimated that 

100 million US adults experience pain (Institute of Medicine (US) committee on 

advancing pain research, care and education, 2011), whilst a National Institute of Health 

(NIH) study reported that 126 million US adults had some pain in 2012, and 25 million 

had chronic pain (Nahin, 2015).  

Pain is therefore a major cause of disability, which results in frequent physician 

visits, the need to take medication, and subsequently poorer quality of life (Institute of 

Medicine (US) committee on advancing pain research, care and education, 2011). Pain 

has typically been regarded as a symptom of other medical conditions, however pain is 

increasingly being recognized as a disease state in its own right (The European 

Federation of IASP Chapters, 2001). This has led to the need for a cultural transformation 

in the way patients, practitioners, and society view, diagnose, and treat pain in order to 

improve outcomes (Institute of Medicine (US) committee on advancing pain research, 

care and education, 2011). Appropriate pain relief is considered a basic human right 

(Cousins, Brennan, & Carr, 2004) and patients should expect to receive adequate pain 
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management, yet it is apparent that pain is uncontrolled for many patients, (Institute of 

Medicine (US) committee on advancing pain research, care and education, 2011; Jouini 

et al., 2014). Pain also has significant economic consequences, for both patients and 

society; total costs in 2010 dollars range from $560 to $635 billion per year (Gaskin & 

Richard, 2012; Institute of Medicine (US) committee on advancing pain research, care 

and education, 2011), which is greater than the annual costs of major diseases such as 

heart disease, cancer, and diabetes (Gaskin & Richard, 2012). 

 

2.4 Assessment of pain 

 Pain rating scales are age specific, cognitive specific, and culturally specific tools 

used in a defined population to assess the intensity of pain. Several scales exist in the 

literature and many of them are commonly used in practice to assess a patient’s 

perception of their pain.  

The Wong-Baker FACES Pain rating scale uses a series of six faces that represent 

the spectrum of pain, from ‘no hurt’ to ‘hurts worst’. Patients are asked to select the face 

that most accurately reflects their perception of their pain (Wong-Baker FACES 

Foundation, 2016). This instrument is particularly useful for illiterate patients and has 

been found to be reliable and valid for use in the pediatric population (Bieri, Reeve, 

Champion, Addicoat, & Ziegler, 1990), but it is also reliable and valid for use in adults 

(Stuppy, 1998).  

The 0-10 NRS asks patients to rate their pain using a 0-10 scale, where 0 indicates 

no pain and 10 indicates worst possible pain (McCaffery & Beebe, 1989). The NRS is a 

commonly used instrument (Ferreria-Valente, Pais-Ribeiro, & Jensen, 2011) that has 
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been validated in several populations including those with chronic pain (Jensen, Karoly, 

& Braver, 1986). The NRS also is considered one of the most practical instruments to 

administer (Jensen, Karoly, & Braver, 1986).  

The PQAS is a 20-item instrument where patients respond to a series of questions 

using a 0-10 scale or multiple-choice answer format (Jensen, 2008). This tool has been 

validated in a sample of carpal tunnel patients (Jensen et al., 2006). 

The McGill Pain Questionnaire requires patients to select the word that best 

describes their pain from several categories; these words are then scored where a higher 

score indicates greater pain (Melzack, 1975). The McGill Pain Questionnaire has 

demonstrated high validity in patients with pain (Melzack, 1975). 

The medical outcomes study SF-36 contains a bodily pain subscale, which 

consists of two items asking about bodily pain and interference of pain on normal work 

(Ware & Sherbourne, 1992). These two items were included in the SF-36 because they 

contributed to the reliability and validity of the instrument (Ware & Sherbourne, 1992).  

The PROMIS measures physical, mental, and social health in patients with 

chronic conditions (including pain) in the general population (Reeve et al., 2007). In 

particular, the PROMIS pain interference bank contains 41 items designed to assess the 

effect of pain on an individuals’ functioning (Cella et al., 2010). A more convenient 

short-form has also been created that consists of six interference items and has a 

correlation of 0.95 with the complete item bank (Cella et al., 2010). The PROMIS items 

have demonstrated acceptable reliability, precision, and construct validity (Cella et al., 

2010). 
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2.5 Management of pain 

Pain may be managed from one of two approaches: clinical management or self- 

management. Clinical management typically involves a patient attending an appointment 

with a physician for advice, and the patient then acting on that advice. Most studies are 

from a clinical management perspective, however, this approach is limited since many 

patients use other strategies to manage pain as well. The self-management approach 

involves a patient taking responsibility and making their own decisions about managing 

their health. With a variety of non-medical strategies available (Mann, Lefort, & 

Vandenkerkhof, 2013) and more patients taking responsibility for their own health care, it 

is predicted that self-care or self-management will become the primary source of care for 

most people (Nelson, Meyer, & Bohmer, 2014). Several definitions for self-management 

of chronic conditions exist in the literature, but the definition provided by Barlow et al. 

(2002) in their review is perhaps the most thorough, encompassing all aspects of the self-

management process. 

 

Definition of self-management: Self-management of chronic conditions, such as chronic 

pain, may be defined as “the individuals ability to manage the symptoms, treatment, 

physical and psychological consequences and life style changes inherent in living with a 

chronic condition” (Barlow, Wright, Sheasby, Turner, & Hainsworth, 2002). 

 

Research suggests that pain may be managed in many ways, including using 

prescription or OTC medication, medical interventions, physical interventions, 
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psychological interventions, or home remedy interventions (Axon, Patel, & Slack, 2017). 

Examples of each are shown in Table 2.1.  

The World Health Organization (WHO) Pain Relief Ladder was originally 

developed for use in cancer patients, but is now used for patients with any type of pain. 

The general principle involves treating mild pain with non-opioid drugs, and adding 

additional medications or replacing existing medications with alternative ones as pain 

becomes more severe (World Health Organization, 1996). However, the WHO pain 

ladder focuses only on pharmacological pain management, and does not account for non-

medical strategies.  

 Patients with pain commonly use non-medical strategies to manage their pain (see 

Table 2.1) (Ambrose & Golightly, 2015; Axon, Hernandez, & Slack, 2016; Barry et al., 

2004; Budh & Lundeberg, 2004; Crawford, Lee, & Freilich, 2014; Delgado et al., 2014; 

Heutink, Post, Wollaars, & Van Asbeck, 2011; Lee, Crawford, Teo, & Spevak, 2014; 

Mann, Lefort, & Vandenkerkhof, 2013; Mannerkorpi & Henriksson, 2007; Morlion, 

Kempke, Luyten, Coppens, & Van Wambeke, 2011; Reid et al, 2008; Takai, Yamamoto-

Mitani, Abe, & Suzuki, 2015; Warms, Turner, Marshall, & Cardenas, 2002; Widerstrom-

Noga & Turk, 2003), thus it is important to consider them when comprehensively 

assessing the strategies patients use to manage their pain.  
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Table 2.1. Examples of pain management interventions organized by category according 

to the Slack conceptual model of pain (Ambrose & Golightly, 2015; Barry et al., 2004; 

Budh & Lundeberg, 2004; Crawford, Lee, & Freilich, 2014; Delgado et al., 2014; 

Heutink, Post, Wollaars, & Van Asbeck, 2011; Lee, Crawford, Teo, & Spevak, 2014; 

Mann, Lefort, & Vandenkerkhof, 2013; Mannerkorpi & Henriksson, 2007; Morlion, 

Kempke, Luyten, Coppens, & Van Wambeke, 2011; Reid et al, 2008; Takai, Yamamoto-

Mitani, Abe, & Suzuki, 2015; Warms, Turner, Marshall, & Cardenas, 2002; Widerstrom-

Noga & Turk, 2003). 

Medical Medication Physical Psychological Home Remedy 
Attend pain 
clinic  

Acetaminophen Acupressure Attention imagery Activity aversion/ 
restriction 

Chiropractor Acetylsalicylic 
acid 

Acupuncture/ 
magnetizing 

Autogenic training Alcohol 

Dental 
program 

Analgesics Cranial electrical 
stimulation (CES) 

Behavioral 
activation 
 

Altering sleep 
position 

Injections Anticonvulsants Dance therapy 
 

Biofeedback Aromatherapy  

Intrathecal 
infusion 
pump 

Antidepressants Electromyograph bio-
feedback (direct/ 
indirect) 

Cognitive-
behavior therapy 
(CBT) 

Art therapy 

Medication 
management 
program 

Antispasticity 
agents  

Exercise/ movement 
therapy (aquatics, 
martial arts, qi gong, 
stretching, swimming, 
tai chi, walking, yoga) 

Cognitive coping/ 
restructuring 

Assistive/ 
prosthetic/ orthotic 
devices 

Nerve blocks Benzodiazepines Gardening Commitment 
therapy/ 
commitment to 
action and 
overcoming 
obstacles 

Body awareness 
therapy  

Nursing 
contact/ 
follow-up 

Mexiletine Kinesio taping 
 

Counseling/ 
psychotherapy 

Cannabis/ 
marijuana 

Physician 
care/ visit 

Non-steroidal anti-
inflammatory 
drugs (NSAIDs) 

Massage  Emotional support Color therapy 

Surgery Opioids Monochromatic near-
infrared energy (MIRE)  

Faith/ prayer/ 
religion 

Clothing choice 

Working with 
healthcare 
provider 

Sedatives Physical therapy/ 
physiotherapy 

Guided imagery Complementary 
medicine 

  Play therapy Hypnosis  Diaries/ journaling  
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  Reiki/ touch therapy Laughter  Dietary/ 

nutritional 
management 

  Spinal cord stimulator Meditation/ 
mindfulness  

Education/ 
knowledge  

  Transcutaneous 
electrical nerve 
stimulation (TENS) 

Mental healing  Goal setting/ 
action plans 

  Ultrasound Mental training Guided breathing 
   Relaxation  

 
Herbal 
preparations  

   Self-care/ self 
help/ self-
management 
program 

Hot/ cold 

    Identifying beliefs/ 
principles/ 
responsibilities/ 
values  

    Lifestyle changes 
    Multimodal 

integrative 
therapies 

    Music therapy 
    No treatment 
    Occupational 

therapy 
    Perseverance  
    Placebo  
    Problem solving  
    Relapse 

prevention 
    Rest/ sleep 
    Self-regulatory 

skills  
    Time management  
    Wait list control  
 

2.6 Theoretical models of pain management 

2.6.1 Overview of pain models 

When conducting a study that investigates the determinants of disease, such as 

those factors that influence pain outcomes, it is appropriate to use a conceptual 

framework so that all factors are considered (Victoria, Huttly, Fuchs, & Olinto, 1997). 

Several conceptual models of pain exist in the literature, each with their own respective 

merits and limitations. Some prominent examples are described below. 
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2.6.2 Biomedical versus biopsychosocial models of pain 

Biomedical concepts of pain have been developed over the past few centuries 

based on the relationship between tissue injury and an expression of pain (Gatchel, Peng, 

Peters, Fuchs, & Turk, 2007). However Bendelow (2013) argues that these models are 

too simplistic since they do not incorporate all aspects of pain, notably that biomedical 

concepts usually do not account for societal perspectives. As a result, the biopsychosocial 

concept of pain was developed to incorporate the biological, psychological, and social 

aspects that contribute to an individual’s perception of pain (Gatchel, Peng, Peters, Fuchs, 

& Turk, 2007). This biopsychosocial concept is now commonly accepted as the most 

heuristic approach for chronic pain (Gatchel, Peng, Peters, Fuchs, & Turk, 2007).  

 

2.6.3 Specific models of pain 

Other researchers have attempted to analyze certain components of pain, or focus 

on the needs of certain populations. For example, Hollingshead, Ashburn-Nardo, Stewart, 

& Hirsh (2016) proposed a model of pain focused on the needs of Hispanic Americans 

Although this is an important population to represent, it does not adequately reflect that 

of the pharmacist population used in this study nor does it provide a relationship between 

pain treatment strategies and pain outcomes.  

Keefe, Rumble, Scipio, Giordano, & Perri (2004) evaluated the psychological 

aspects of persistent pain, which are increasingly recognized as important factors in the 

management of chronic pain. However, this model alone does not account for the full 

spectrum of factors that influence pain. 



	 39 

Montes-Sandoval (1999) provides an extensive exploration of many critical 

attributes of pain, including the neurophysiological, psychological, and socio-cultural 

components, however her aim was not to provide a complete model of pain that would be 

suitable for use as a framework in this study.  

Di Lernia, Serino, Cipresso, & Riva (2016) attempted to explain pain through the 

concept of interoception, and provided a fascinating insight into interoceptive modeling. 

Although interoception (or an individual’s perception of the physiological condition of 

their body) (Craig, 2002) certainly has a person-centered approach, the pain pathway has 

been found to be at least partially independent of interoceptive stimuli (Werner, Duschek, 

Mattern, & Schandry, 2009), which suggests other factors are also involved.   

Jensen et al. have developed a motivational model of pain self-management, 

which provided a useful list of self-management behaviors (Jensen, Nielson, & Kerns, 

2003), but was predominantly focused on patient motivation rather than pain per se.  

Despite the merits of these models, they do not focus on the strategies, or 

exposure to these strategies, used in pain self-management. This gap in the literature is 

addressed by the Slack conceptual model of pain, which specifically focuses on the 

management strategies used to manage pain, and the effect that these strategies have on 

patient outcomes (Axon, Patel, & Slack, 2017).  

 

2.6.4 Conceptual model of pain self-management  

A patient-centered conceptual model of pain self-management was selected as the 

model for this study (Axon, Patel, & Slack, 2017). An overview of the Slack conceptual 

model of pain self-management is shown in Figure 2.1 
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Figure 2.1. Conceptual model of pain self-management 

 

There are several reasons the Slack conceptual model of pain self-management 

was chosen for this study. First, the model includes traditional demographic variables 

such as age, sex, marital status, health status, and knowledge, which represent the factors 

that influence an individual’s pain characteristics, pain management strategies, and 

eventual health outcomes.  

Age is an important demographic variable to include in the model because the 

prevalence of chronic pain typically increases with age (Langley, 2011; Tsang et al., 

2008). A study using data from the 2010 NHIS found that the prevalence of persistent 

pain in the US was 7.6% among those aged 18-29, rising to 28.5% in those aged 80 and 

over, but peaking at 29.6% in those aged 60-69 (Kennedy, Roll, Schraudner, Murphy, & 

McPherson, 2014). Another study using 2012 NHIS data reports that the prevalence of 

pain among those aged 18-44 was 46.7%, among the 45-64 age group the prevalence was 

63.3%, and in those aged 65 or older the prevalence was 64.7% (Nahin, 2015). It has also 

been shown that pain prevalence peaks around the ages of 45-65 (Verhaak, Kerssens, 

Dekker, Sorbi, & Bensing, 1998). Some of the variance in pain prevalence between 

studies may be accounted for by differences in how age groups are formed (Elzahaf, 
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Tashani, Unsworth, & Johnson, 2012; Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, 

& Riley, 2009; Kennedy, Roll, Schraudner, Murphy, & McPherson, 2014; Nahin, 2015; 

Verhaak, Kerssens, Dekker, Sorbi, & Bensing, 1998). 

Sex is also an important variable to include because there are differences in pain 

between men and women (Berkley, Zalcman, & Simon, 2006) in terms of both pain 

sensitivity (Wiesenfeld-Hallin, 2005) and response to pain therapy (Wiesenfeld-Hallin, 

2005; Pieh et al., 2012). For example, women perceive noxious stimuli as more painful 

than men, and pain tolerance thresholds are lower in women compared to men 

(Wiesenfeld-Hallin, 2005). The prevalence of pain is typically higher among women than 

men (Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & Riley, 2009; Langley, 2011; 

Tsang et al., 2008). A study using 2010 NHIS data found that the prevalence of persistent 

pain in the US was 21.6% among women and 16.2% among men (Kennedy, Roll, 

Schraudner, Murphy, & McPherson, 2014), and a study using 2012 NHIS data reports 

that the prevalence of pain among women is 57.3%, whereas the prevalence among men 

is 53.3% (Nahin, 2015). A systematic review of studies from 34 countries found that the 

prevalence of chronic pain ranged from 36.1% to 69% in women, whereas in men it 

ranged from 31% to 63.9% (Elzahaf, Tashani, Unsworth, & Johnson, 2012). Another 

review of 10 countries found the prevalence of pain among women to range from 11% to 

59%, and in men to range from 10% to 49% (Fillingim, King, Ribeiro-Dasilva, Rahim-

Williams, & Riley, 2009). These differences extend to pain management strategies, 

where studies have found men use more long-acting opioids and cannabis than do 

women, whereas women use more antidepressants, anticonvulsants, muscle relaxants, 

natural products, imagery, acupuncture, ice, heat, hydrotherapy, and activity pacing than 
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do men. Furthermore, men use more tobacco, alcohol and illicit drugs to manage pain 

than women (Racine et al., 2014). However, such differences between genders are 

inconsistent between studies (Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & 

Riley, 2009), so it is recommended that comparisons be made between sexes when 

conducting any research on pain (Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & 

Riley, 2009; Greenspan et al., 2007). The remaining demographic characteristics 

constitute typical factors that may be relevant to this area, such as health status and 

knowledge. 

 Secondly, this model considers the characteristics of pain, which include the 

cause of pain, level of pain at baseline, duration of pain, and accounts for any comorbid 

pain.  

Thirdly, and perhaps most importantly in terms of its relationship to this project 

that uses survey data of pharmacist’s pain self-management strategies, this model 

thoroughly incorporates and distinguishes all known pain management strategies. The 

model consists of five core strategies: 1) medical strategies; 2) medications; 3) physical 

strategies; 4) psychological strategies; and 5) home remedies. Medical strategies require 

interaction with the healthcare system and include hospital treatment and surgery. 

Medications typically include prescribed medications or OTC products. Non-adherence 

to medication is a primary cause of suboptimal pharmacological therapy (Sabate, 2003). 

A systematic review found 7.7% to 52.9% of patients with nonmalignant chronic pain 

were non-adherent with their medications (Broekmans, Dobbels, Milisen, Morlion, & 

Vanderschueren, 2009). One study reported that adherence to prescribed pain therapy 

ranged from 42-46% throughout their study (Timmerman, Stellema, Stronks, Groeneweg, 
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& Huygen, 2014), whilst another reported that adherence was 38% (Broekmans, Dobbels, 

Milisen, Morlion, & Vanderschueren, 2010). A further study found 58% of patients were 

non-adherent to their pain medication regimen, and thus did not receive the correct dose 

of medication (Shrestha et al., 2016). A study of adults aged 65 and older with chronic 

pain found 57% of patients did not take their medication exactly as prescribed, and 84% 

were non-adherent (Markotic et al., 2013). Studies have shown that interventions can 

improve adherence, for example, a consultation and patient education session improved 

adherence of prescribed analgesics in patients with cancer-related pain (Oldenmenger, 

Sillevis Smitt, de Raaf, & van der Rijt, 2017). Physical strategies commonly include 

physical therapy, exercise, massage, application of heat and/or cold, and acupuncture. 

The psychological aspects of pain are recognized to be important factors in a patients’ 

experience of pain (Main & Watson, 1999), and it has been suggested that conceptual 

models should incorporate a psychological component (Keefe, Rumble, Scipio, 

Giordano, & Perri, 2004). In this model, psychological strategies address the behavioral, 

emotional and cognitive components of pain, and can include methods such as prayer. 

Home remedies incorporate anything that an individual does by themselves and other 

strategies that do not fit into one of the four previous categories. Home remedies include 

methods such as consuming alcohol, smoking, avoiding certain activities, using herbal 

products, dietary considerations, or simply no treatment. In addition, the Slack conceptual 

model enables the exposure to all self-management strategies to be investigated, which is 

an important and under-investigated area of pain management (Axon, Patel, & Slack, 

2017). Exposure will consist of the dose of medications taken, and use of any other 

strategy. 
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Definition of exposure: Exposure may be defined as “the process by which an agent 

comes into contact with a person…in such a way that the person…may develop the 

relevant outcome” (Porta, 2014).  

 

Definition of exposure assessment: Exposure assessment may be defined as “the process 

of estimating concentration or intensity, duration, and frequency of exposure to an agent 

that can affect health” (Porta, 2014). 

 

 Applying these definitions to this study, individuals with chronic pain are exposed 

to self-management strategies that affect or influence their pain outcomes. 

 

Definition of dose: Dose may be defined as “the measured quantity of a therapeutic agent 

to be taken at one time” (Merriam-Webster, 2017).  

 

Taking an inadequate or sub-therapeutic dose of pain medication has been 

associated with poorer outcomes on pain management (Altman, Zinsenheim, Temple, & 

Schweinle, 2007; Pahor et al., 1999; Wilk, Palmer, Stosic, & McLachlan, 2010), which 

highlights the importance of taking a dose adequate to produce the desired effect but does 

not produce side effects.  

Finally, pain health outcomes are incorporated in the model, which is also another 

important aspect of the study. The Initiative on Methods, Measurement, and Pain 

Assessment in Clinical Trials (IMMPACT) report recommends outcomes for pain 
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management should include: 1) pain; 2) physical functioning; 3) emotional functioning; 

4) participant ratings of improvement and satisfaction with treatment; 5) symptoms and 

adverse events; and 6) participant disposition (Dworkin et al., 2005; Turk et al., 2003); 

rather than simply relief from pain (Lee, 2016). In a European study, 40% of patients 

surveyed said their pain was inadequately controlled and 64% of patients said their pain 

medication was inadequate to control their pain (Breivik, Collett, Ventafridda, Cohen, & 

Gallacher, 2006). Another study reported 62.5% of patients were satisfied with their 

current pain medication (Jouini et al., 2014). In another study, patients rated their 

satisfaction with pain management as 4.77 on a scale of one to six (where one was very 

dissatisfied and six was very satisfied) (McNeil, Sherwood, Starck, & Thompson, 1998). 

Chronic pain has been shown to interfere with an individuals ability to perform activities 

of daily living (Axon, Hernandez, & Slack, 2016; Breivik, Collett, Ventafridda, Cohen, & 

Gallacher, 2006; Viane, Crombez, Eccleston, Devulder, & De Corte, 2004), emphasizing 

the need for adequate pain management in order for patients to perform activities of daily 

living (Jambunathan, Chappy, Siebers, & Deda 2016). 

Overall, the patient-centered conceptual model of pain self-management 

incorporates the known factors that influence pain self-management and pain 

relationships between body, mind, and society as advocated by Bendelow (2013), and in 

addition includes other pertinent factors, such as pain characteristics, management 

strategies, and outcomes (Axon, Patel, & Slack, 2017).  

Limitations of the Slack model are that since it was only recently proposed, there 

is no evidence of its use in the literature, and it has not been formally tested in any 

studies. In addition, the model does not adequately address cultural, economic, or societal 
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factors that can influence pain, and therefore cannot be considered comprehensive of all 

variables that may influence pain. Rather, the Slack model focused on the interventions 

used, the doses of interventions, and their affect on outcomes for the self-management of 

pain. The lack of cultural, economic, or societal factors should not be an issue for a 

sample of pharmacists since this population is likely to be homogenous and less 

susceptible to poverty, however it is unknown whether this framework would be 

appropriate for use in the general population.  

 

2.7 Healthcare professionals as survey participants  

A systematic review by Slack et al. (2017) identified that surveys are commonly 

used in studies investigating pain management strategies. These studies have been 

conducted in a variety of different populations and settings, such as adults with or 

without a specific type of pain, in samples of the general population, or samples of a 

specific cohort of people; and several countries, including Australia, Canada, Europe, 

Hong Kong, and the US. (Barry, Gill, Kerns, & Reid, 2005; Bassols, Bosch, & Baños 

2002; Blyth, March, & Cousins, 2003; Breivik, Collett, Ventafridda, Cohen, & Gallacher, 

2006; Chung & Wong, 2007; Jouini et al., 2014; Meghani & Cho, 2009; Moulin, Clark, 

Speechley, & Morley-Forster, 2002; Palos, Mendoza, Cantor, Aday, & Cleeland, 2004; 

Racine et al., 2014; Riley-Doucet, Fouladbakhsh, & Vallerand, 2004; Toblin, Mack, 

Perveen, & Paulozzi, 2011; Turunen, Mäntyselkä, Kumpusalo, & Ahonen, 2004; 

Vallerand, Fouladbakhsh, & Templin, 2004; Vallerand, Fouladbakhsh, & Templin, 

2005).  
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Studies may be conducted using samples of healthcare professionals rather than a 

representative sample of the general population. Notable examples of these types of 

studies include the physicians’ health study and the nurses’ health study (Health 

Communication Core, 2016; Physicians Health Study, 2012). Briefly, the physicians’ 

health study was a randomized controlled trial to explore the effects of aspirin and beta-

carotene on the prevention of cardiovascular disease, and a second study to investigate 

the role of vitamin supplements for the prevention of several common diseases, including 

cardiovascular disease, cancer, age-related eye diseases, and cognitive decline. 

Physicians are still asked to complete an annual survey so that data can continue to be 

collected (Physicians Health Study, 2012). Physicians were chosen due to their ability to 

report their medical history and health status more accurately than would a member from 

the general population (Physicians Health Study, 2012). In a similar way, the nurses’ 

health study has been running since 1976 and uses a survey of nurses for repeated 

assessment of health and lifestyle factors, which can ultimately be used to make public 

health recommendations (Health Communication Core, 2016).  

However, there are no known studies similar to these that use a sample of 

pharmacists. Similar to samples of other healthcare professionals, pharmacists are not 

representative of the US population due to their general high socio-economic status, high 

education and knowledge level, and unrepresentative ethnicities (Midwest Pharmacy 

Workforce Research Consortium, 2010), but there are several advantages to using a 

sample of pharmacists. First, pharmacists are experts in the use of medications, 

pharmacists know the appropriate dose of medications that should be taken in order for 

them to be both safe and effective, and pharmacists are equally as knowledgeable about 
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the use of non-medical strategies compared to other healthcare professionals. Therefore, 

more detailed questions could be asked of the participants due to their knowledge of and 

experience with medication use to glean information about dosing, which could not be 

reliably obtained from the general public.  

Second, this homogenous sample would improve the power for the effects of the 

pain management strategies used. Contrary to popular belief, a representative sample of 

the general population is not always necessary for studies involving questionnaires; the 

research can still be valid in a specific population subgroup, such as pharmacists 

(Richiardi, Pizzi, & Pearce, 2013; Rothman, Gallacher, & Hatch, 2013). Rothman et al. 

(2013) argue that the findings for a representative sample are a weighted average of the 

population, thus they do not apply directly to subgroups within that population. Richiardi 

et al. (2013) further this argument by stating non-representativeness can be performed for 

practical reasons, to minimize bias, and to focus on a particular population subgroup, in 

much the same way as Doll and Hill performed their iconic studies investigating the 

relationship between cigarette smoking and lung cancer (Doll & Hill, 1950). In the late 

1940’s, Doll and Hill selected a sample of patients in Greater London with suspected 

lung cancer (and a control group without lung cancer) for their study in an attempt to 

prove an association between smoking and lung cancer (Doll & Hill, 1950). Another 

study by Doll and Hill in 1951 surveyed physicians in the United Kingdom about their 

smoking habits, which sought to prove an association between smoking and lung cancer 

deaths (Doll & Hill, 1954; Doll & Hill, 1956). Their findings were not statistically 

generalizable outside of this population, however this important study was scientifically 

generalizable and remains an influential research design in present-day research. At this 
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point, distinctions between scientific and statistical generalizability can be made. There 

are currently no widely used definitions for either of these terms, so they are herby 

defined as follows:   

Scientific generalizability is the elaboration of the circumstances in which a 

finding applies (Rothman, Gallacher, & Hatch, 2013). That is, understanding the specific 

conditions or mechanism under which such a finding exists improves generalizability, 

rather than a representative sample (Rothman, Gallacher, & Hatch, 2013).  

Statistical generalizability is the process of making inferences about the entire 

population based on the findings of a sample taken from that same population (Rothman, 

Gallacher, & Hatch, 2013). A representative sample is often necessary in order to 

perform statistical generalizability (Rothman, Gallacher, & Hatch, 2013), assuming that 

the sample is truly representative of the population and of adequate size (Slack & 

Draugalis, 2001).  

It is important to appreciate these differences since Doll and Hill’s findings were 

not statistically generalizable outside of their study population, however this landmark 

study was scientifically generalizable and remains an influential research design in 

present-day research. Therefore, using a sample from a distinct population rather than a 

sample representative of the general population is an appropriate way to conduct a 

research study.  

 

2.8 Calculating exposure to pain management strategies 

2.8.1 The QAQ 
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Robinson-Papp et al. have recently developed the QAQ. This is a tool that can be 

used to quantify the use of prescription pain medication by assigning a score to self-

reported medication use (Robinson-Papp et al., 2015). More specifically, the QAQ 

consists of three sections, shown in Figure 2.2.  

 

 

Figure 2.2. Sample of sections a, b, and c from the Quantitative Analgesic Questionnaire 

(QAQ) (Robinson-Papp et al., 2015). 

 

Part a investigates oral medication use, part b explores buprenorphine and 

fentanyl transdermal patches (which are the two most commonly used pain-management 

patches), and part c includes any other topical agents, such as patches other than 
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buprenorphine and fentanyl, and creams. For each section, the name of the medication 

and the dosage or strength of the medication is recorded. For oral medications, the 

number of pills per day, and the number of days in a week, are recorded. For 

buprenorphine and fentanyl patches, the number of days per week that a patch is worn is 

recorded. Other topical agents are simply listed without any further information being 

recorded (since these are difficult to quantify and typically a minor component of pain 

management strategies). Data for the QAQ were obtained in three steps, where patients 

were first asked to recall pain medications, then OTC medications, and finally 

medications indicated for pain from the patients’ electronic medical record. Data from the 

questionnaire are then used to calculate a total QAQ score, which is representative of the 

total use of pain medications. Briefly, this process involves calculating the total amount 

of each drug taken per week (dosage x days per week x pills per day). From these values, 

morphine milligram equivalents (MME) of oral morphine are calculated for opioid 

medications and summed, and percentage of maximum recommended dose (according to 

the product label) are calculated for other oral medications. These values are then 

converted into points as follows: For opioids, one point is assigned for taking any opioid, 

and another point is assigned for each 100 milligrams (mg) of oral morphine (or 100mg 

of oral MME) used per week. For other oral medications, one point is assigned for taking 

the medication, and another point is assigned for each 25% of the maximum 

recommended dose taken. For topical products, one point is assigned for each topical 

product used regardless of the dose or frequency used. Finally, these scores are summed 

to create a total QAQ score. A more comprehensive account of this process with 
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examples is available in the article by Robinson-Papp et al. (2015). The QAQ scoring 

process is outlined in figure 2.3.  

 

 

Figure 2.3. Steps involved in calculating a score for the Quantitative Analgesic 

Questionnaire (QAQ).  

 

This tool also allows comparison between self-reported dosing and prescribed 

dosing to estimate adherence (Robinson-Papp et al., 2015). The concept underlying this 
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tool could be extrapolated to include all self-management strategies, not just prescription 

medication use, such that a total exposure to all strategies used to self manage pain could 

be calculated, including both prescription and OTC medication use, medical 

interventions, physical strategies, psychological strategies, and home remedies. The 

authors report that the QAQ is both highly reliable and valid (Robinson-Papp et al., 

2015), but these attributes will need to be reassessed when used for the proposed purpose 

of this study. 

 

2.8.2 Opioid equivalence calculations 

 In order to calculate a total dose of opioid medication for an individual, the QAQ 

requires the conversion of all opioid drugs into MME (Robinson-Papp et al., 2015). The 

use of MME is common in clinical guidelines (Dowell, Haegerich, & Chou, 2016). The 

Centers for Disease Control and Prevention (CDC) provides guidance for calculating the 

total daily dose of opioids. The total daily dose of each opioid taken should be identified, 

converted into MME, and then totaled to provide an overall dose (Centers for Disease 

Control and Prevention, 2016).  

Robinson-Papp et al. (2015) do not provide the exact conversion factors used, 

except for in one example, however there are documents and guidelines available that 

provide recommendations for these conversion factors, such as those produced by the 

Center for Medicare and Medicaid Services (CMS) (Centers for Medicare and Medicaid 

Services, 2016). Equianalgesic dose tables have been created based on the best available 

evidence in the scientific literature, although there is some doubt as to how precise these 

tables are in reality (Knotkova, Fine, & Portenoy, 2009). Errors using MME conversion 
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factors have been identified in the published literature (McNicol, 2009), which adds 

further suspicion as to their suitability for use in practice. Knotkova et al. (2009) 

recommend conducting studies to refine these tables and subsequently improve clinical 

outcomes. In the absence of any definitive guidelines or alternative resources, and a need 

to create a total dose for overall opioid use for this study, the conversion factors 

suggested by CMS will be used in this study (Centers for Medicare and Medicaid 

Services, 2016). The conversion factors suggested by CMS are provided in Table 2.2.  

 

Table 2.2. Morphine milligram equivalent (MME) conversion factors for opioid 

medications (Centers for Medicare and Medicaid Services, 2016) 

Opioid  MME Conversion Factor 
Oral  

 Buprenorphine tab or film 10.00 
 Butorphanol 7.00 
 Codeine 0.15 
 Dihydrocodeine 0.25 
 Fentanyl (buccal, sub-lingual tablets, lozenge, troche) 0.13 
 Fentanyl (film, oral spray) 0.18 
 Hydrocodone 1.00 
 Hydromorphone 4.00 
 Levorphanol tartrate 11.00 
 Meperidine hydrochloride 0.10 
 Methadone 3.00 
 Morphine 1.00 
 Nalbuphine 1.00 
 Opium 1.00 
 Oxycodone 1.50 
 Oxymorphone 3.00 
 Pentazocine 0.37 
 Tapentadol 0.40 
 Tramadol 0.10 

Transdermal patch  
 Buprenorphine patch 12.60 
 Fentanyl patch 7.20 

Nasal  
 Fentanyl (nasal spray) 0.16 

Notes: MME=Morphine milligram equivalent 
 

2.8.3 Online calculators 
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‘The calculator’ is a website that allows users to input information about 

themselves to determine the likelihood of certain events occurring in their lives (The 

calculator, 2016). Whilst the content of this website is broad, there is a health category 

which helps an individual understand the likelihood of them developing a particular 

disease, such as cardiovascular disease or diabetes (The calculator, 2016). This concept 

could be suitable as a method of calculating a score for exposure to pain self-medication 

strategies, and provide a user-friendly interface for patients or professionals to use. 
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Chapter 3: METHODS 

3.1 Statement of purpose, objectives and hypothesis 

3.1.1 Study purpose 

The purpose of this study was to create a tool to: 1) calculate an exposure score to 

quantify strategies used by an individual to manage their pain; and 2) assess the validity 

of this tool by testing to determine whether or not there is an association between the total 

exposure score and an individual’s self-reported pain outcomes. A comprehensive 

approach involving all pain management strategies was used (i.e., not solely focusing on 

pharmacological pain management strategies). The dose of each strategy used was 

scored, and then the score for each strategy was summed to calculate an overall score that 

represents the exposure to all pain management strategies employed by an individual. 

This exposure score was then compared to the individuals self-reported pain outcomes, 

and an analysis was performed to investigate whether or not the exposure score for all 

pain management strategies used correlated to these self-reported pain outcomes.  

This study aimed to answer the following question: “Does the exposure score for 

all pain management strategies used by an individual correlate to their self-reported pain 

outcomes?”  

 

3.1.2 Study objectives 

This study had six core objectives:  

Objective 1: To create a database of all pain management strategies used by individuals 

in the available dataset. 
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Objective 2: To calculate an exposure score for all pain management strategies used by 

an individual experiencing pain. 

Objective 3: To test the validity of the tool using all data in the dataset. 

Objective 4: To perform univariate analyses to determine if an association exists between 

the exposure score and any of the pain outcomes. 

Objective 5: To perform multivariate regression analyses to establish if an association 

exists between the exposure score and any of the pain outcomes after adjusting for 

potential confounding variables. 

Objective 6: To create an exposure profile for the average individual in this study.  

 

3.1.3 Study hypotheses 

The following null hypotheses were tested: 

Null hypothesis (H0) 1: There is no correlation between exposure score for all pain 

management strategies and pain intensity after treatment.  

Alternative hypothesis (H1) 1: There is a correlation between exposure score for all pain 

management strategies and pain intensity after treatment. 

 

H0 2: There is no correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used. 

H1 2: There is a correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used. 
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H0 3: There is no correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used. 

H1 3: There is a correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used. 

 

H0 4: There is no correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain. 

H1 4: There is a correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain. 

 

H0 5: There is no correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain. 

H1 5: There is a correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain. 

 

H0 6: There is no correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain. 

H1 6: There is a correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain. 

 

H0 7: There is no correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used. 
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H1 7: There is a correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used. 

 

H0 8: There is no correlation between exposure score for all pain management strategies 

and pain interference with daily activities. 

H1 8: There is a correlation between exposure score for all pain management strategies 

and pain interference with daily activities. 

 

H0 9: There is no correlation between exposure score for all pain management strategies 

and pain interference with leisure activities. 

H1 9: There is a correlation between exposure score for all pain management strategies 

and pain interference with leisure activities. 

 

H0 10: There is no correlation between exposure score for all pain management strategies 

and pain interference with relationships. 

H1 10: There is a correlation between exposure score for all pain management strategies 

and pain interference with relationships. 

 

H0 11: There is no correlation between exposure score for all pain management strategies 

and pain interference with work. 

H1 11: There is a correlation between exposure score for all pain management strategies 

and pain interference with work. 
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H0 12: There is no correlation between exposure score for all pain management strategies 

and pain intensity after treatment, after adjusting for potential confounders.  

H1 12: There is a correlation between exposure score for all pain management strategies 

and pain intensity after treatment, after adjusting for potential confounders. 

 

H0 13: There is no correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used, after adjusting for 

potential confounders. 

H1 13: There is a correlation between exposure score for all pain management strategies 

and percent of pain relieved from all pain management strategies used, after adjusting for 

potential confounders. 

 

H0 14: There is no correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used, after 

adjusting for potential confounders. 

H1 14: There is a correlation between exposure score for all pain management strategies 

and adverse events experienced from any of the pain management strategies used, after 

adjusting for potential confounders. 

 

H0 15: There is no correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain, after adjusting for potential 

confounders. 
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H1 15: There is a correlation between exposure score for all pain management strategies 

and hospital admissions in the last five years due to pain, after adjusting for potential 

confounders. 

 

H0 16: There is no correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain, after adjusting for 

potential confounders. 

H1 16: There is a correlation between exposure score for all pain management strategies 

and emergency department visits in the last five years due to pain, after adjusting for 

potential confounders. 

 

H0 17: There is no correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain, after adjusting for potential 

confounders. 

H1 17: There is a correlation between exposure score for all pain management strategies 

and workdays lost in the last six months due to pain, after adjusting for potential 

confounders. 

 

H0 18: There is no correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used, after adjusting for potential 

confounders. 
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H1 18: There is a correlation between exposure score for all pain management strategies 

and satisfaction with all pain management strategies used, after adjusting for potential 

confounders. 

 

H0 19: There is no correlation between exposure score for all pain management strategies 

and pain interference with daily activities, after adjusting for potential confounders. 

H1 19: There is a correlation between exposure score for all pain management strategies 

and pain interference with daily activities, after adjusting for potential confounders. 

 

H0 20: There is no correlation between exposure score for all pain management strategies 

and pain interference with leisure activities, after adjusting for potential confounders. 

H1 20: There is a correlation between exposure score for all pain management strategies 

and pain interference with leisure activities, after adjusting for potential confounders. 

 

H0 21: There is no correlation between exposure score for all pain management strategies 

and pain interference with relationships, after adjusting for potential confounders. 

H1 21: There is a correlation between exposure score for all pain management strategies 

and pain interference with relationships, after adjusting for potential confounders. 

 

H0 22: There is no correlation between exposure score for all pain management strategies 

and pain interference with work, after adjusting for potential confounders. 

H1 22: There is a correlation between exposure score for all pain management strategies 

and pain interference with work, after adjusting for potential confounders. 
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3.2 Data source 

In this study a sample of pharmacists were selected to be the study participants. 

Although not representative of the US population due to their general high socio-

economic status, high education and knowledge level, and unrepresentative ethnicities 

(Midwest Pharmacy Workforce Research Consortium, 2010), there were several 

advantages to using this population for the study aims. First, more detailed questions 

could be asked of the participants, due to their knowledge and experience of medication 

use, that gleaned information about medication dosing, which could not be reliably 

obtained from the general public. Second, this homogenous sample improved the power 

to detect the effects of the pain management strategies used.  

 A survey of the pain management strategies used by pharmacists licensed in the 

state of Arizona was conducted in 2015. The survey was sent electronically to all licensed 

pharmacists in the state of Arizona (n=10993). Among other things, this survey elicited 

information on the types of pain management strategies used by pharmacists for chronic 

pain, which included the types and doses of prescription and OTC medications used, as 

well as medical procedures undergone, and the physical, psychological, or home remedy 

strategies employed.  

 

3.3 Eligibility criteria   

 Respondents were included in this study if the survey data indicated they had 

chronic pain. 
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3.4 Study design   

  A cross-sectional study design was used to explore the relationship between the 

exposure score for all pain self-management strategies used and the self-reported 

outcomes of pain management. 

 

3.5 Human subjects   

  The University of Arizona Institutional Review Board approved this study.    

 

3.6 Sample size  

  Of the 586 pharmacists who responded to the survey, 149 pharmacists completed 

the survey and reported having chronic pain, thus this was the sample size for this 

investigation. 

 

3.7 Theoretical framework 

The Slack conceptual model of pain was used as a theoretical framework for this 

study. The Slack conceptual model of pain is a patient-centered model that incorporates 

all aspects of pain self-management in four linear components: demographic variables, 

pain characteristics, management strategies, and outcomes. In particular, the Slack 

conceptual model of pain enabled the exposure to all self-management strategies to be 

quantified and investigated, which is an important and under-investigated area of pain 

management. The demographic component includes age, sex, marital status, health status, 

and knowledge, which each influence pain characteristics. Pain characteristics depend on 

the cause of pain, intensity of pain, duration of pain, and comorbid pain. The 
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management strategies component consists of five categories that cover all possible pain 

self-management strategies: medical; medications; physical; psychological; and home 

remedy strategies. Medical strategies include any type of treatment obtained through the 

health care system, such as surgery or steroid injections. Medications include both 

prescription and non-prescription medications. Physical strategies include physical 

therapy, exercise, massage, and acupuncture. Psychological strategies address the 

behavioral, emotional, and cognitive components of chronic pain. Home remedy 

strategies include alcohol use, no treatment, diet, and avoiding certain activities. The final 

component (outcomes) includes pain intensity, emotional and physical function, 

interference, and adverse events (Axon, Patel, & Slack, 2017). This is an appropriate 

model to use given that the purpose of this study is to assess all possible strategies for the 

self-management of pain. 

 

3.8 Independent and dependent variables 

3.8.1 Independent variables 

  The independent variables in the regression models were the exposure score, as 

well as 11 demographic characteristics: 1) age; 2) baseline pain; 3) completed continuing 

education on pain management; 4) disability; 5) employment status; 6) health status; 7) 

marital status; 8) primary professional practice site; 9) race; 10) sex; and 11) years 

practiced. The response options for each independent variable were appropriate to the 

item, but in order to obtain better-balanced groups for statistical analysis, some response 

options were merged as summarized in Table 3.1. 
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Table 3.1. Response options for independent variables under investigation this study. 

 

3.8.2 Dependent variables 

The dependent variables in the regression models were the outcomes of interest. 

This study examined a total of 11 outcomes: 1) Pain intensity after treatment; 2) percent 

of pain relieved from all pain management strategies used; 3) adverse events experienced 

from any of the pain management strategies used; 4) hospital admissions in the last five 

years due to pain; 5) emergency department visits in the last five years due to pain; 6) 

workdays lost in the last six months due to pain; 7) satisfaction with all pain management 

strategies used; 8) pain interference with daily activities; 9) pain interference with leisure 

activities; 10) pain interference with relationships; and 11) pain interference with work.  

The dependent variables had appropriate response options associated with them. 

Four items were scored on the scale ‘Not at all, a little bit, somewhat, quite a bit, very 

much’, three items had an open response option, two items had NRS (0-10 or 0-100), one 

item had a satisfaction response scale (‘not at all satisfied’ to ‘very satisfied’), and one 

item had a yes/no response option. However, in order to obtain better-balanced groups for 

statistical analysis, some response options were merged or converted to a binary (rather 

than count) response as summarized in Table 3.2. 

Demographic survey item Response categories  
Completed continuing education (CE) on pain 
management 

Yes/no 

Sex Male/female 
Age Open response (18 and above) 
Marital status Married/other 
Primary professional practice site Community/hospital/other 
Number of years of active pharmacy practice Open response (1 and above) 
Employment status Employed/unemployed 
Disability Yes/no 
Health status Poor/fair / good/excellent 
Race White/other 
Baseline pain 0-10 (0=no pain at all, 10=worst pain imaginable) 
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Table 3.2. Response options for dependent variables under investigation this study. 

Outcome survey item Response categories 
Pain intensity after treatment 0-10 (0=no pain, 10=worst pain 

imaginable) 
Percent pain relieved from all pain management strategies used 0-100 (0=no relief, 100=full relief) 
Adverse events experienced from any of the pain management 
strategies used 

Yes/no 

Hospital admissions in the last five years due to pain Yes/no 
Emergency department visits in the last five years due to pain Yes/no 
Workdays lost in the last six months due to pain Yes/no 
Satisfaction with all pain management strategies used Yes/no 
Pain interference with daily activities Yes/no 
Pain interference with leisure activities Yes/no 
Pain interference with relationships Yes/no 
Pain interference with work Yes/no 
 

3.9 Adapting the QAQ  

Robinson-Papp et al. designed the QAQ to measure the total dose of pain 

medications used (Robinson-Papp et al., 2015). However, they did not account for any 

non-medical strategies used. In this study, the methods used by Robinson-Papp et al. 

were adapted to calculate an exposure score for the dose and quantity of all pain 

management strategies used. A spreadsheet was used in a similar fashion to that 

described by Robinson-Papp et al. to calculate the exposure score for each pain 

management strategy used, which was then summed to calculate the total exposure score. 

Points were assigned to prescription medications in accordance with the methods used by 

Robinson-Papp et al. Opioid medications were converted to a weekly MME and assigned 

one point for every 100mg used per week (i.e., 1-99mg = one point, 100-199mg = two 

points, etc.). Non-opioid prescription medications were also converted to a weekly dose, 

and assigned one point for every 25% of the maximum weekly dose used (i.e., 1-24% = 

one point, 25-49 = two points, etc.). All other strategies, including use of medical 

devices, injections, topical agents, physical strategies, psychological strategies, and home 
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remedy strategies were assigned one point if they were used (regardless of dose or 

frequency), and no points if they were not used.  

 

3.10 Database development, assignment of points, and exposure calculation 

  To achieve objectives one and two, a database of all pain management strategies 

used was created using Microsoft Excel. The database consisted of the following 

components, or blocks, as summarized in Figure 3.1 and described in detail below: ID; 

final scores; demographic variables; outcome variables; opioid medications; non-opioid 

prescription medications; and all other strategies scored in a binary fashion. The first 

column contained a unique identifier (ID) assigned to each individual in the database. 

Complex formulas were built into the database to update all relevant fields whenever 

necessary.  
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Figure 3.1. Template of the pain management strategy database 

  

  The first block in the database is the final scores. Although this is the first block 

in the database, the final values for each of these columns will not be apparent until the 

database entry for an individual is complete. This block is presented at the beginning of 

the database so that an analyst can easily see the final scores for a given individual. The 
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final scores block consists of three columns, as shown in Figure 3.2: 1) the exposure 

score; 2) the dummy exposure score; and 3) the number of strategies used. The exposure 

score represents the total number of points an individual earns according to the pain 

management strategies they use, and is calculated by summing all of the points accrued 

for each of the strategies used by an individual. The dummy exposure score uses an ‘IF’ 

statement to categorize the exposure score as low, medium, or high. A low score 

represents an exposure score of between one and 10, a medium score represents an 

exposure score of between 11 and 20, and a high score represents an exposure score of 

greater than 20 (i.e., 21 and above). The number of strategies used is calculated by 

summing all of the pain management strategies used by an individual. 

 

Exposure Score Dummy exposure score Number of strategies used 
   
Figure 3.2. Template of the final scores block in the pain management strategy database 

 

  The demographics block consists of the 11 demographic variables used in this 

study, as shown in Figure 3.3: completed continuing education on pain management; sex; 

age; marital status; primary professional practice site; number of years practiced; 

employment status; disability; health status; race; and baseline pain. Demographic data 

provided some descriptive results for this study, and demographic variables were 

included as independent and control variables in the univariate and multivariate analysis 

models. 
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Figure 3.3. Template of the demographics block in the pain management strategy 

database 

 

  The outcomes block consists of the 11 outcomes variables used in this study, as 

shown in Figure 3.4: Pain intensity after treatment; percent of pain relieved from all pain 

management strategies used; satisfaction with pain management strategies used; adverse 

events experienced from any of the pain management strategies used; emergency 

department visits in the last five years due to pain; hospital admissions in the last five 

years due to pain; pain interference with daily activities; pain interference with leisure 

activities; pain interference with relationships; pain interference with work; and workdays 

lost in the last six months due to pain. Outcomes data served as the dependent variables 

in the univariate and multivariate analysis models.  
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Figure 3.4. Template of the outcomes block in the pain management strategy database 
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  The opioid medications block consists of six columns, as shown in Figure 3.5. 

The total daily dose was entered into the daily dose cell. The weekly dose cell contained 

a formula to multiply the daily dose by seven, to obtain a weekly dose. The appropriate 

conversion factor for that medication was obtained from the CMS (Centers for Medicare 

and Medicaid Services, 2016) and pre-entered into the database. The morphine equivalent 

weekly dose cell contained a formula to multiply the weekly dose by the conversion 

factor. The points cell contained a nested ‘IF’ statement to automatically assign points 

according to the morphine equivalent weekly dose (1-99mg = one point, 100-199mg = 

two points, etc.). The use cell contained an ‘IF’ statement that indicated ‘1’ if any points 

were assigned (i.e., the drug was used) or ‘0’ if no points were assigned (i.e., the drug 

was not used). This block of cells repeated such that each opioid medication used by 

individuals in the dataset was included in its own block, in alphabetical order.  

 

Daily dose 
(mg) 

Weekly dose 
(mg) 

Conversion 
factor 

Morphine equivalent weekly dose 
(mg) 

Points Use 

      
Figure 3.5. Template of the opioid medications block in the pain management strategy 

database 

 

  After each type of pain management strategy, there is a summary score block that 

consists of three columns, as shown in Figure 3.6: 1) score; 2) use; and 3) number used. 

The score represents the number of points an individual receives for that category of pain 

management strategy, and is calculated by summing all of the points accrued for each of 

the strategies used by an individual in that category. For example, in the opioid 



	 72 

medication category, if a person scored three points for drug A and five points for drug B, 

their summary score for the opioid category would be eight points. The use cell indicated 

whether or not any of the strategies within that category were used, for example, it 

indicated whether or not an individual used any opioid medications. The use cell 

contained an ‘IF’ statement that indicated ‘1’ if any strategy in that category was used or 

‘0’ if no strategies in that category were used. The number of strategies used is calculated 

by summing all of the pain management strategies used by an individual in that category. 

All of the data from the summary score blocks ultimately gets collated in the final scores 

block to provide the total exposure score and total number of strategies used by an 

individual.  

 

Score Use Number used 
   
Figure 3.6. Template of the summary scores block in the pain management strategy 

database 

 

  The ‘non-opioid prescription medications block’ consists of six columns, as 

shown in Figure 3.7. The total daily dose was entered into the daily dose cell. The weekly 

dose cell contained a formula to multiply the daily dose by seven, to obtain a weekly 

dose. The maximum recommended weekly dose for that medication was obtained from 

the product literature and pre-entered into the database. The percent of maximum 

recommended weekly dose cell contained a formula to divide the weekly dose by the 

percent of maximum recommended weekly dose. The points cell contained a nested ‘IF’ 

statement to automatically assign points according to the percent of the maximum 

recommended weekly dose (1-24% = one point, 25-49 = two points, etc.). The use cell 



	 73 

contained an ‘IF’ statement that indicated ‘1’ if any points were assigned (i.e., the drug 

was used) or ‘0’ if no points were assigned (i.e., the drug was not used). This block 

repeated such that each non-opioid medication used by individuals in the dataset was 

included in its own block, in alphabetical order. 

 

Daily 
dose (mg) 

Weekly 
dose (mg) 

Maximum recommended 
weekly dose (mg) 

Percent of maximum 
recommended weekly dose (mg) 

Points Use 

      
Figure 3.7. Template of the non-opioid prescription medications block in the pain 

management strategy database 

 

  The ‘binary block’ consists of just one column, as shown in Figure 3.8. Each 

column represents a different strategy for each of the strategies that were recorded only as 

used or not used (i.e., quantity or frequency of use was not recorded). Several categories 

of pain management strategies were organized in this way: OTC medications; medical 

strategies; physical strategies; psychological strategies; and home remedies. Each 

category was succeeded by a summary scores block (see above). If the strategy was used, 

‘1’ was entered into the cell. If it was not used, ‘0’ was entered into the cell. This block 

repeated such that each non-medication strategy used by individuals in the dataset was 

included.  

 

Strategy Name 
 
Figure 3.8. Template of the binary block in the pain management strategy database 

 

3.11 Issues with the assignment of points 
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  Data on the dose of each prescription product used were available, thus the score 

for prescription products was based on the dose used as described above. Brand named 

products were listed under the generic drug name to reduce unnecessary duplication in 

the database. For combination products, the dose of each drug contained in the 

formulation was reported and assigned points independently. Although this was typically 

a simple process, there were some instances where the respondent reported inadequate 

information to correctly calculate the total daily dose, thus some assumptions had to be 

made as described below. All decisions regarding the assignment of points were reached 

by consensus among the research team. 

  In instances where the dose was reported as a range, the midpoint of this range 

was used as the daily dose (for example, if “Medication: Ibuprofen, Dose: 800-1200mg” 

was reported, the daily dose entered was 1000mg). Sensitivity analyses were performed 

to assess any variation in the assignment of points between the lowest, midpoint, and 

highest scores possible, which was found to be negligible.  

  In instances where the medication was available in several strengths, and only a 

quantity of tablets was reported, the average of all available strengths for the tablet was 

calculated and multiplied by the number of tablets taken to get the daily dose (for 

example, if “Medication: Ibuprofen, Dose: 2” was reported, the average dose of all 

ibuprofen tablets was calculated (range 200mg-800mg, average 500mg) and multiplied 

by two to get a daily dose of 1000mg). By using an average, it was more likely that points 

would be assigned for a dose far closer to the actual dose used by the individual 

compared to removing the data point and assigning zero points, although some error 

would have occurred. Again, sensitivity analyses were performed to assess any variation 
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in the assignment of points between the lowest, midpoint, and highest scores possible, 

which was found to be negligible. 

  In instances where the strength of a medication was reported but the dose was 

reported as “PRN” or similar, it was assumed that this meant one dose (for example, if 

“Medication: Ibuprofen 200mg, Dose: PRN” was reported, the daily dose entered was 

200mg). 

  In instances where the strength of a drug was not reported and the dose was 

reported as “PRN” or similar, or in instances where the strength of a drug was not 

reported and no dose was reported, one point was assigned to recognize at least some use 

of this strategy under a ‘drug, no dose’ field (for example, if “Medication: Ibuprofen, 

Dose: PRN” was reported, or “Medication: Ibuprofen, Dose: -” was reported, one point 

was assigned). 

  There were also a few instances where abbreviations or apparent spelling errors 

were entered, and educated assumptions were made to determine which strategy the data 

most likely represented.  

  For all other strategies, the data simply stated whether or not the product was 

used. For non-medical strategies, a response anywhere between zero and 100 percent to 

the survey item asking about the percent of pain relieved from a list of non-medical 

strategies indicated an individual used that particular strategy, whereas a response of “not 

applicable” (and no response) indicated the individual did not use that strategy. An 

‘other’ option was provided for individuals to list other strategies used throughout the 

survey (once at the end of the prescription strategies, once at the end of the OTC 

strategies, and once at the end of the non-medical strategies). The researcher decided 



	 76 

whether the ‘other’ response fitted within an existing category or not, and if it did not, a 

new field was added to the database. Each strategy used scored one exposure point.  

  Due to the nature of the survey format, occasionally respondents indicated that 

they used a strategy that was already listed in a different category. For example, one 

respondent indicated that they used a TENS unit under the other option for non-medical 

strategies, but use of TENS was an option already listed under prescription products. In 

such instances, points for these strategies were assigned under the most appropriate 

section of the database.  

 

3.12 Assessing validity 

  To achieve objective three, the validity of the instrument was assessed. The 

instrument accounted for all pain self-management strategies identified via a systematic 

review of surveys asking respondents to identify pain management strategies. Therefore, 

the instrument had high content validity. There were no other tools that calculated an 

overall exposure score for all pain management strategies used, therefore it is not possible 

to determine the construct validity because comparisons could not be made between the 

results of other instruments. Criterion validity was assessed using all of the available data 

to assess whether or not the instrument was able to predict the outcome of interest. A 

significant association between the exposure score and the self-reported pain outcome 

would indicate validity, for example, a significant positive association between exposure 

score and adverse events would indicate an individual was using more strategies at higher 

doses, and therefore experiencing adverse events.  
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3.13 Data analysis 

3.13.1 Data analysis overview 

  First, data were analyzed for the participants’ demographic and personal 

characteristics, and self-reported pain outcomes. Then, to achieve objectives three, four, 

and five, univariate and multivariate regression analyses were performed. Linear 

regressions were conducted for dependent variables with ordinal or interval/ratio data, 

whereas logistic regressions were performed for dependent variables with binary data. All 

analyses were performed using SAS (v9.4).  

 

3.13.2 Demographic and pain outcome data analysis 

  The participants’ demographic and personal characteristics, and self-reported pain 

outcomes, were reported with the results presented as a total and categorized by level of 

exposure using the exposure score dummy variable described in section 3.10. To assess 

differences between the individuals in the three exposure groups, a chi-square test (or a 

Fisher’s exact test if any of the expected values were less than five) was used for nominal 

data, a Kruskall-Wallis test was used for ordinal data, and ANOVA was performed for 

interval/ratio data.  

 

3.13.3 Univariate analysis: linear regression 

  Linear regression was performed for dependent variables that had ordinal or 

interval/ratio data. The univariate linear regression model was: 

 

Model: y = α + βx + e 
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Where:  y = dependent variable 

   α = intercept 

   β = slope of the line 

   x = independent variable 

   e = residual error 

 

  The following assumptions associated with linear regression models were 

assessed: 1) linearity; 2) normality; 3) constant variance (homoscedasticity); and 4) 

independent observations.  

  When considering linearity, there were three types of linearity that may occur 

with the data: 1) linear model; 2) intrinsically linear; and 3) intrinsically non-linear. 

Ideally, the model would be linear in the parameters. Intrinsically non-linear data in the 

parameters was log-transformed into a linear model, whereas intrinsically nonlinear data 

in the parameters required a nonlinear regression program to convert it to a linear model.  

  A histogram was used to assess normality. Ideally the data would have a Gaussian 

(normal) distribution. Data that appeared to be not normal may have affected the 

statistical significance of the model, although this is usually only a problem for small 

samples. Data that appeared not to have a normal distribution required either y or x (or 

both) to be transformed. 

  Homoscedasticity was assessed using the White test for heteroscedasticity (SAS 

command: spec). A p value for White’s test of less that 0.05 indicated there was not 

constant variance in the residuals. In this case, either a transformation was performed to 

stabilize the variance or the weighted least squares procedure was employed.  
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  The sample selection determined whether or not the data were independent of 

each other. Ideally data should be independent, but if they were not, a model was used 

that accounted for the correlation between the data.  

  Multicollinearity between the independent variables was assessed using the 

variance inflation factors (VIF) and tolerance. 

  Univariate linear regression models were conducted for each combination of 

independent and dependent variables with ordinal, interval, or ratio data as summarized 

in Table 3.3. The ‘proc glm’ procedure was used in SAS (v9.4) to allow the inclusion of 

categorical independent variables, which would not have been possible using the ‘proc 

reg’ procedure. If the assumptions of the linear model were not met, data for the 

dependent variable were square root transformed or logarithmically transformed, and the 

regressions were performed again with transformed data. In instances where it was 

unclear which transformation produced the most normal distribution, the log-transformed 

data were used. 
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Table 3.3. Univariate linear regression statistical analysis plan 

Independent variable Dependent variable 
Age Pain intensity after treatment 
Age Relief from all pain management strategies 
Baseline pain Pain intensity after treatment 
Baseline pain Relief from all pain management strategies 
Completed CE Pain intensity after treatment 
Completed CE Relief from all pain management strategies 
Disability Pain intensity after treatment 
Disability Relief from all pain management strategies 
Employment status Pain intensity after treatment 
Employment status Relief from all pain management strategies 
Exposure Pain intensity after treatment 
Exposure Relief from all pain management strategies 
Health status Pain intensity after treatment 
Health status Relief from all pain management strategies 
Marital status Pain intensity after treatment 
Marital status Relief from all pain management strategies 
Practice site Pain intensity after treatment 
Practice site Relief from all pain management strategies 
Race Pain intensity after treatment 
Race Relief from all pain management strategies 
Sex Pain intensity after treatment 
Sex Relief from all pain management strategies 
Years practiced Pain intensity after treatment 
Years practiced Relief from all pain management strategies 
 

3.12.4 Univariate analysis: logistic regression: 

  Logistic regression was performed for dependent variables with binary data. The 

logistic regression model was: 

 

Model: y = π(x) = eα + β
k

.x
k / 1+eα + β

k
.x

k  + ε 

Where:  y = dependent variable 

   π(x) = probability of outcome 

   α = intercept 

   βk = slope of the line corresponding to the kth independent variable 

   xk = kth independent variable 

   ε = residual error 
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  Univariate logistic regression models were conducted for each combination of 

independent and dependent variables with binary data, as summarized in Table 3.4. The 

‘proc logistic’ procedure was used to analyze the data in SAS (v9.4). There were no 

assumptions to assess for logistic regression models.  
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Table 3.4. Univariate logistic regression 

Independent variable Dependent variable 
Age Hospital admissions in last five years due to pain 
Age Emergency department visits in last five years due to pain 
Age Adverse events from any strategies used 
Age Pain interference with daily activities 
Age Pain interference with leisure activities 
Age Pain interference with relationships 
Age Pain interference with work 
Age Satisfaction with pain management strategies 
Age Workdays lost in last six months due to pain 
Baseline pain Hospital admissions in last five years due to pain 
Baseline pain Emergency department visits in last five years due to pain 
Baseline pain Adverse events from any strategies used 
Baseline pain Pain interference with daily activities 
Baseline pain Pain interference with leisure activities 
Baseline pain Pain interference with relationships 
Baseline pain Pain interference with work 
Baseline pain Satisfaction with pain management strategies 
Baseline pain Workdays lost in last six months due to pain 
Completed CE Hospital admissions in last five years due to pain 
Completed CE Emergency department visits in last five years due to pain 
Completed CE Adverse events from any strategies used 
Completed CE Pain interference with daily activities 
Completed CE Pain interference with leisure activities 
Completed CE Pain interference with relationships 
Completed CE Pain interference with work 
Completed CE Satisfaction with pain management strategies 
Completed CE Workdays lost in last six months due to pain 
Disability Hospital admissions in last five years due to pain 
Disability Emergency department visits in last five years due to pain 
Disability Adverse events from any strategies used 
Disability Pain interference with daily activities 
Disability Pain interference with leisure activities 
Disability Pain interference with relationships 
Disability Pain interference with work 
Disability Satisfaction with pain management strategies 
Disability Workdays lost in last six months due to pain 
Employment status Hospital admissions in last five years due to pain 
Employment status Emergency department visits in last five years due to pain 
Employment status Adverse events from any strategies used 
Employment status Pain interference with daily activities 
Employment status Pain interference with leisure activities 
Employment status Pain interference with relationships 
Employment status Pain interference with work 
Employment status Satisfaction with pain management strategies 
Employment status Workdays lost in last six months due to pain 
Exposure Hospital admissions in last five years due to pain 
Exposure Emergency department visits in last five years due to pain 
Exposure Adverse events from any strategies used 
Exposure Pain interference with daily activities 
Exposure Pain interference with leisure activities 
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Exposure Pain interference with relationships 
Exposure Pain interference with work 
Exposure Satisfaction with pain management strategies 
Exposure Workdays lost in last six months due to pain 
Health status Hospital admissions in last five years due to pain 
Health status Emergency department visits in last five years due to pain 
Health status Adverse events from any strategies used 
Health status Pain interference with daily activities 
Health status Pain interference with leisure activities 
Health status Pain interference with relationships 
Health status Pain interference with work 
Health status Satisfaction with pain management strategies 
Health status Workdays lost in last six months due to pain 
Marital status Hospital admissions in last five years due to pain 
Marital status Emergency department visits in last five years due to pain 
Marital status Adverse events from any strategies used 
Marital status Pain interference with daily activities 
Marital status Pain interference with leisure activities 
Marital status Pain interference with relationships 
Marital status Pain interference with work 
Marital status Satisfaction with pain management strategies 
Marital status Workdays lost in last six months due to pain 
Practice site Hospital admissions in last five years due to pain 
Practice site Emergency department visits in last five years due to pain 
Practice site Adverse events from any strategies used 
Practice site Pain interference with daily activities 
Practice site Pain interference with leisure activities 
Practice site Pain interference with relationships 
Practice site Pain interference with work 
Practice site Satisfaction with pain management strategies 
Practice site Workdays lost in last six months due to pain 
Race Hospital admissions in last five years due to pain 
Race Emergency department visits in last five years due to pain 
Race Adverse events from any strategies used 
Race Pain interference with daily activities 
Race Pain interference with leisure activities 
Race Pain interference with relationships 
Race Pain interference with work 
Race Satisfaction with pain management strategies 
Race Workdays lost in last six months due to pain 
Sex Hospital admissions in last five years due to pain 
Sex Emergency department visits in last five years due to pain 
Sex Adverse events from any strategies used 
Sex Pain interference with daily activities 
Sex Pain interference with leisure activities 
Sex Pain interference with relationships 
Sex Pain interference with work 
Sex Satisfaction with pain management strategies 
Sex Workdays lost in last six months due to pain 
Years practiced Hospital admissions in last five years due to pain 
Years practiced Emergency department visits in last five years due to pain 
Years practiced Adverse events from any strategies used 
Years practiced Pain interference with daily activities 
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Years practiced Pain interference with leisure activities 
Years practiced Pain interference with relationships 
Years practiced Pain interference with work 
Years practiced Satisfaction with pain management strategies 
Years practiced Workdays lost in last six months due to pain 
 

3.12.5 Multivariate analysis: linear regression 

  Multivariate linear regression was performed for dependent outcome variables 

that had ordinal or interval/ratio data. The multivariate linear regression model was: 

 

Model: y = α + β1.x1 + β2.x2 + … + βk.xk + e 

Where:  y = dependent variable 

   α = intercept 

   β1 = slope of the line corresponding to the 1st independent variable  

   β2 = slope of the line corresponding to the 2nd independent variable  

   βk = slope of the line corresponding to the kth independent variable  

   x1 = 1st independent variable 

   x2 = 2nd independent variable 

   xk = kth independent variable 

   e = residual error 

 

  Multivariate linear regression models were conducted for each dependent variable 

with ordinal, interval, or ratio data as summarized in Table 3.5. The ‘proc glm’ procedure 

was used in SAS (v9.4) to allow the inclusion of categorical independent variables, which 

would not have been possible using the ‘proc reg’ procedure. The assumptions of the 

multivariate linear regression models were the same as those for the univariate linear 
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regression models described above. If the assumptions of the linear model were not met, 

data for the dependent variable were square root transformed or logarithmically 

transformed, and the regressions were performed again with transformed data. In 

instances where it was unclear which transformation produced the most normal 

distribution, the log-transformed data were used.  

  Effect sizes were calculated for the mutivariate linear regression models by 

calculating a Cohen’s f2 value from the R2 value using an online calculator (Soper, 2017). 

A Cohen’s f2 value of 0.02 indicated a small effect size, 0.15 indicated a medium effect 

size, and 0.35 indicated a large effect size. The differences between the final multivariate 

linear regression models with and without the exposure variable indicated the effect size 

of the exposure variable to the model.  
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Table 3.5. Multivariate linear regression 

Independent variable Dependent variable 
Age Pain intensity after treatment 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Relief from all pain management strategies 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
 

3.12.6 Multivariate analysis: logistic regression 

  Logistic regression was performed for dependent variables with binary data. The 

logistic regression model was: 

 

Model: y = π(x) = eα + β
1

.x
1

 + β
2

.x
2

 + … + β
k

.x
k / 1+eα + β

1
.x

1
 + β

2
.x

2
 + … + β

k
.x

k + ε 

Where:  y = dependent variable 

   π(x) = probability of outcome 

   α = intercept 

   β1 = slope of the line corresponding to the 1st independent variable  

   β2 = slope of the line corresponding to the 2nd independent variable 

   βk = slope of the line corresponding to the kth independent variable 
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   x1 = 1st independent variable 

   x2 = 2nd independent variable 

   xk = kth independent variable 

   ε = residual error 

 

  Multivariate logistic regression models were conducted for each combination of 

independent and dependent variables with binary data, as summarized in Table 3.6. The 

‘proc logistic’ procedure was used to analyze the data in SAS (v9.4). The key 

independent variable ‘exposure’ was entered into the model first, followed by the control 

variables (demographic variables) that had the strongest level of significance according to 

the univariate analyses. Variables were added until the significance of the model was lost, 

such that the model that contained the greatest number of variables but also had a 

significant Wald statistic could be identified as the final model. There were no 

assumptions to assess for logistic regression models. 
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Table 3.6. Multivariate logistic regression 

Independent variable Dependent variable 
Age Hospital admissions in last five years due to pain 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Emergency department visits in last five years due to pain 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Adverse events from any strategies used 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Pain interference with daily activities 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Pain interference with leisure activities 
Baseline pain 
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Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Pain interference with relationships 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Pain interference with work 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Satisfaction with pain management strategies 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
Marital status 
Practice site 
Race 
Sex 
Years practiced 
Age Workdays lost in last six months due to pain 
Baseline pain 
Completed CE 
Disability 
Employment status 
Exposure 
Health status 
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Marital status 
Practice site 
Race 
Sex 
Years practiced 
 

3.14 Development of an exposure profile 

To achieve objective six, an exposure profile for an average individual with 

chronic pain was created to demonstrate the number and types of strategies that the 

average individual with chronic pain in this study would use. To create the exposure 

profile, the average number of strategies for each category was calculated. Then, the most 

commonly used strategies in each category were identified until the average number for 

that strategy was reached. For example, if the average individual used two physical 

strategies, the two most common physical strategies would be reported in the exposure 

profile. The exposure tool could be used to represent the average individual in a group, or 

developed specifically for individual patients to identify strategies that are being 

underutilized, to identify strategies that should be added to a pain management regimen, 

or to replace less effective strategies with more effective strategies. 

  

3.15 Limitations anticipated with methodological approach   

  There were several limitations associated with this methodology. First, the data 

used in this study were obtained from a survey, which involved assumptions about 

participants understanding the questions and answering them accurately, although this 

was less of a concern since the participants were all pharmacists who typically exhibit 

high health literacy. Second, while a dose for medications could be calculated with 

reasonable precision assuming all necessary information was provided, this was not the 
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case for strategies that were not medications. For example, if an individual with pain 

reported using exercise to manage their pain, this was assigned one point, regardless of 

the frequency and intensity of the exercise. In contrast, a medication may be assigned 

several points based on the total exposure score. However, a consistent approach was 

taken for assigning points to all non-medication strategies. Third, as described above, 

there were several instances where complete dose data were unavailable and assumptions 

had to be made to compile the database. Again, these assumptions were implemented 

consistently. Fourth, in instances where individuals reported using multiple medications, 

especially of the same category (e.g., three different non-steroidal anti-inflammatory 

drugs (NSAIDs)), points were assigned for the use of all medications listed, which may 

not have been the case in reality (i.e., an individual using three different NSAIDs may 

rotate use between all three, rather than using all three simultaneously). This would have 

artificially increased the exposure score assigned to that individual. Finally, in a few 

instances the reported dose of medication far exceeded the maximum recommended dose, 

which may be a respondent error when they entered the dose.  

  



	 92 

Chapter 4: RESULTS 

4.1 Overview 

 This chapter presents the results of the validity assessment by reporting the 

correlation of exposure scores to the outcomes of pain management based on the premise 

that participants with more pain will use more management strategies and will have 

higher exposure scores. First, the demographic and personal characteristics of the sample 

are described in terms of the number of study participants exhibiting a particular 

characteristic. The findings for the demographic and personal characteristics are stratified 

according to low, medium or high exposure scores. Second, the self-reported outcomes of 

pain are described in terms of the number of study participants reporting a particular pain 

outcome. The findings for the self-reported outcomes of pain are also stratified according 

to low, medium, or high exposure scores. Third, the pain self-management strategies used 

by the study participants are presented. Information regarding the number of participants 

using a particular strategy, again stratified by exposure score, and the maximum exposure 

score calculated for any given strategy are reported. Fourth, the findings of univariate 

regression of exposure scores and demographic and personal characteristics on each of 

the self reported pain outcomes are displayed, followed by the conclusions drawn from 

the first 11 study hypotheses that are based on the univariate analyses. Fifth, the findings 

of the multivariate regression models with exposure score and demographic and personal 

characteristics on each of the self reported pain outcomes are displayed, followed by the 

conclusions drawn from the second 11 study hypotheses that are based on the 

multivariate analyses. Finally, an exposure profile representative of an average individual 

in this study is presented. 



	 93 

 

4.2 Demographic and personal characteristics of pharmacists in the study 

4.2.1 Description of demographic and personal characteristics data 

 Data were available for 149 pharmacists with chronic pain, which were entered 

into the database in accordance with the methods outlined in chapter three. Participants 

were not required to respond to any item when surveyed, therefore data for each item 

were not always available and the totals for each item do not always sum to 149.  

The demographic and personal characteristics of these pharmacists are shown in 

Table 4.1. Both genders were approximately equally represented (male 47.6% versus 

female 52.4%) with a mean age of 52.5 (standard deviation (SD) = 13.9), predominantly 

white (89.7%), and married (76.9%). Pharmacists most commonly regarded their health 

status as good or excellent (82.4%), and most did not report having a disability (89.1%). 

The majority was employed (83.8%) and had completed continuing education on pain 

management (87.7%). Pharmacists worked in a variety of different settings including 

community pharmacies (39.5%), hospital pharmacies (17.0%), and other settings 

(43.5%), and had practiced for a mean of 24.8 (SD = 14.5) years.  

 

4.2.2 Association of exposure score with demographic and personal characteristics 

The associations of exposure level (low, medium, or high) with demographic and 

personal characteristics are also shown in Table 4.1. A low exposure score represents one 

to 10 points, a medium score 11-20 points, and a high score greater than 20 points (i.e., 

21 and above). Exposure scores, with high scores indicating use of more pain 
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management strategies at higher doses, were associated with higher baseline pain levels 

(p<0.01) and a greater likelihood of disability (p=0.02).  

Pharmacists with a higher baseline pain score had a higher exposure score 

(p<0.01), indicating that individuals with more pain used more pain management 

strategies.  

Similarly, pharmacists with a disability had higher exposure scores (p=0.02), 

indicating that they used more pain-management strategies compared to those without a 

disability. Pharmacists without a disability typically had low or medium exposure scores, 

indicating that pharmacists without a disability used fewer pain management strategies 

compared to those with a disability.  

There was no association between exposure score and demographic and personal 

characteristics for the other variables (age, sex, race, health status, marital status, 

employment status, primary professional practice site, completed CE on pain 

management, and years practiced) (p>0.05). 
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Table 4.1. Demographic and personal characteristics of respondents  

Characteristic Number of 
pharmacists 

reporting 
outcome 

Exposure (points) p 
Low  

(1-10)  
(n=40) 

Medium  
(11-20)  
(n=69) 

High  
(>20)  

(n=40) 
Baseline pain (n=121) Median (Range) 7.5 (0-10) 6.1 (9.2) 7.5 (7.1) 8.2 (6.0) <0.01 
Age (n=146) Mean (SD) 52.5 (13.9) 51.6 (15.3) 53.0 (13.0) 52.4 (14.3) 0.89 
Sex (n=147) N (%)      
 Male 70 (47.6) 19 (47.5) 34 (49.3) 17 (42.5) 0.74 
 Female 77 (52.4) 20 (50.0) 34 (49.3) 23 (57.5) 
Race (n=146) N (%)      
 White 131 (89.7) 35 (87.5) 60 (87.0) 36 (90.0) 0.94 
 Other 15 (10.3) 3 (7.5) 8 (11.6) 4 (10.0) 
Disability (n=147) N (%)      
 Yes 16 (10.9) 1 (2.5) 6 (8.7) 9 (22.5) 0.02 
 No 131 (89.1) 38 (95.0) 63 (91.3) 30 (75.0) 
Health status (n=148) N (%)      
 Poor/fair 26 (17.6) 4 (10.0) 11 (15.9) 11 (27.5) 0.12 
 Good/excellent 122 (82.4) 35 (87.5) 58 (84.1) 29 (72.5) 
Marital status (n=143) N (%)      
 Married 110 (76.9) 29 (72.5) 52 (75.4) 29 (72.5) 0.90 
 Other 33 (23.1) 8 (20.0) 15 (21.7) 10 (25.0) 
Employment status (n=148) N (%)      
 Employed 124 (83.8) 32 (80.0) 57 (82.6) 35 (87.5) 0.75 
 Unemployed  24 (16.2) 7 (17.5) 12 (17.4) 5 (12.5) 
Primary professional practice site 
(n=147) N (%) 

     

 Community 58 (39.5) 17 (42.5) 19 (27.5) 22 (55.0) 0.05 
 Hospital 25 (17.0) 4 (10.0) 16 (23.2) 5 (12.5) 
 Other 64 (43.5) 18 (45.0) 33 (47.8) 13 (32.5) 
Completed continuing education on 
pain management (n=146) N (%) 

     

 Yes 128 (87.7) 31 (77.5) 60 (87.0) 37 (92.5) 0.12 
 No 18 (12.3) 8 (20.0) 8 (11.6) 2 (5.0) 
Years practiced (n=146) Mean (SD) 24.8 (14.5) 23.8 (16.6) 25.1 (13.3) 25.1 (14.7) 0.88 
Notes: 
SD = standard deviation 
 

4.3 Self-reported outcomes of pain management for pharmacists in the study 

4.3.1 Description of self-reported outcomes of pain management data 

The self-reported outcomes of pain are shown in Table 4.2. Most pharmacists 

reported not being admitted to hospital because of pain in the last five years (93.3%), 

reported not visiting the emergency department because of pain in the last five years 

(86.5%), and the majority reported they had not experienced an adverse event caused by 
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any of their pain self-management strategies (57.8%). Pharmacists reported pain 

interfered with their ability to: perform daily activities (62.2%); participate in leisure 

activities (58.1%); form relationships with people (38.3%); and attend work (41.2%). The 

majority of pharmacists reported they were satisfied with their pain self-management 

strategies (75.2%), and most (79.7%) had not missed any days of work in the last six 

months due to pain. Pharmacists reported the median intensity of their pain after 

treatment was 2.8 (range=10) and the median percent of pain relief from all strategies 

was 71 percent (range=86). 

 

4.3.2 Association of exposure score with self-reported outcomes of pain management 

 The associations of exposure level (low, medium, or high) with self-reported 

outcomes of pain are also shown in Table 4.2. Exposure scores were positively associated 

with hospital admissions (p=0.01), adverse events (p<0.01), pain interference with daily 

activities (p=0.01), leisure activities (p<0.01), relationships (p<0.01), work (p=0.02), and 

with workdays lost due to pain (p<0.01). Exposure scores were negatively associated 

with satisfaction with pain management (p=0.03). There was no association between 

exposure score and emergency department visits (p=0.32), pain intensity after treatment 

(p=0.27), and percent pain relief from all strategies (p=0.48).  

 Pharmacists who had been admitted to hospital in the last five years due to pain 

had higher exposure scores (p=0.01), indicating that they used more pain-management 

strategies. Pharmacists who had not been admitted to hospital in the last five years due to 

pain typically had low or medium exposure scores, indicating that they used fewer pain 

management strategies compared to those who had been admitted to hospital.  
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Pharmacists who had experienced an adverse event due to their pain management 

strategies had higher exposure scores (p<0.01), indicating that they used more pain-

management strategies. Pharmacists who had not experienced an adverse event due to 

their pain management strategies typically had low or medium exposure scores, 

indicating that they used fewer pain management strategies compared to those who had 

experienced an adverse event. 

Pharmacists who reported pain interfered with their ability to perform daily 

activities had higher exposure scores (p=0.01), indicating that they used more pain-

management strategies. Pharmacists who reported pain did not interfere with their ability 

to perform daily activities typically had low or medium exposure scores, indicating that 

they used fewer pain management strategies compared to those whose pain did interfere 

with their daily activities.  

Pharmacists who reported pain interfered with their ability to participate in leisure 

activities had higher exposure scores (p<0.01), indicating that they used more pain-

management strategies. Pharmacists who reported pain did not interfere with their ability 

to participate in leisure activities typically had low or medium exposure scores, indicating 

that they used fewer pain management strategies compared to those whose pain did 

interfere with their leisure activities.  

Pharmacists who reported pain interfered with their ability to form relationships 

had higher exposure scores (p<0.01), indicating that they used more pain-management 

strategies. Pharmacists who reported pain did not interfere with their ability to form 

relationships typically had low or medium exposure scores, indicating that they used 
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fewer pain management strategies compared to those whose pain did interfere with their 

relationships.   

Pharmacists who reported pain interfered with their ability to work had higher 

exposure scores (p=0.02), indicating that they used more pain-management strategies. 

Pharmacists who reported pain did not interfere with their ability to work typically had 

low or medium exposure scores, indicating that they used fewer pain management 

strategies compared to those whose pain did interfere with their work.   

Pharmacists who had lost days of work in the last six months due to their pain had 

higher exposure scores (p<0.01), indicating that they used more pain-management 

strategies. Pharmacists who had not lost days of work in the last six months due to their 

pain typically had low or medium exposure scores, indicating that they used fewer pain 

management strategies compared to those whose pain caused them to lose workdays.   

Pharmacists who reported they were satisfied with their pain management 

strategies had lower exposure scores (p=0.03), indicating that they used fewer pain-

management strategies. Pharmacists who reported they were not satisfied with their pain 

management strategies typically had higher exposure scores, indicating that they used 

more pain management strategies compared to those who were satisfied with their pain 

management strategies. 

There was no association between exposure score and pain outcomes for the other 

variables (emergency department visits due to pain in the last five years, pain intensity 

after treatment, and percent of pain relief from all pain management strategies used) 

(p>0.05). 
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Table 4.2. Self-reported outcomes of pain 

Outcome Number of 
pharmacists 

reporting 
outcome 

Exposure (points) p 
Low  

(1-10) 
(n=40) 

Medium 
(11-20)  
(n=69) 

High  
(>21)  

(n=40) 
Hospital admissions in last five years due to 
pain (n=149) N (%) 

     

 Yes 10 (6.7) 1 (2.5) 2 (2.9) 7 (17.5) 0.01 
 No 139 (93.3) 39 (97.5) 67 (97.1) 33 (82.5) 

Emergency department visits in last five years 
due to pain (n=148) N (%) 

     

 Yes 20 (13.5) 4 (10.0) 8 (11.6) 8 (20.0) 0.32 
 No 128 (86.5) 36 (90.0) 61 (88.4) 31 (77.5) 

Adverse events from any strategies used 
(n=147) N (%) 

     

 Yes 62 (42.2) 11 (27.5) 24 (34.8) 27 (67.5) <0.01 
 No 85 (57.8) 28 (70.0) 44 (63.8) 13 (32.5) 

Pain interference on daily activities (n=148) 
N (%) 

     

 Yes 92 (62.2) 19 (47.5) 41 (59.4) 32 (80.0) 0.01 
 No 56  (37.8) 21 (52.5) 28 (40.6) 7 (17.5) 

Pain interference on leisure activities (n=148) 
N (%) 

     

 Yes 86 (58.1) 18 (45.0) 36 (52.2) 32 (80.0) <0.01 
 No 62 (41.9) 22 (55.0) 33 (47.8) 7 (17.5) 

Pain interference on relationships (n=149) N 
(%) 

     

 Yes 57 (38.3) 9 (22.5) 23 (33.3) 25 (62.5) <0.01 
 No 92 (61.7) 31 (77.5) 46 (66.7) 15 (37.5) 

Pain interference on work (n=148) N (%)      
 Yes 61 (41.2) 10 (25.0) 29 (42.0) 22 (55.0) 0.02 
 No 87 (58.8) 30 (75.0) 40 (58.0) 17 (42.5)  

Satisfaction with pain management strategies 
(n=149) N (%) 

     

 Yes 112 (75.2) 36 (90.0) 50 (72.5) 26 (65.0) 0.03 
 No 37 (24.8) 4 (10.0) 19 (27.5) 14 (35.0) 

Workdays lost in last six months due to pain 
(n=138) N (%) 

     

 Yes 28 (20.3) 3 (7.5) 10 (14.5) 15 (37.5) <0.01 
 No 110 (79.7) 36 (90.0) 54 (78.3) 20 (50.0) 

Pain intensity after treatment (n=136) Median 
(Range) 

2.8 (10) 2.0 (9.5) 2.9 
(10.0) 

3.2 
(10.0) 

0.27 

Percent pain relief from all strategies (n=149) 
Median (Range) 

71 (86) 71.0 
(77.0) 

72.0 
(86.0) 

70.0 
(80.0) 

0.48 

 

4.4 Pain self-management strategies and exposure scores  

The complete list of pain self-management strategies used by the pharmacists in 

this study, the number of pharmacists using each strategy, and the maximum number of 
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points assigned to each strategy are shown in Table 4.3 both as a total and categorized 

according to the level of exposure (low, medium, high). Strategies are organized 

according to the management strategies component of the Slack conceptual model of pain 

self-management described in chapter two. Pharmacists reported using medical strategies 

(n=7), medications (n=73), physical strategies (n=6), psychological strategies (n=2), and 

home remedy strategies (n=11). The medications were further categorized as: opioid 

prescription drugs (n=8), analgesics (n=2), anticonvulsants (n=7), antidepressants (n=10), 

antipsychotics (n=1), barbiturates (n=1), beta-blockers (n=3), calcium channel blockers 

(n=2), muscle relaxants (n=8), NSAIDs (n=11), sedatives (n=3), steroids (n=2), triptans 

(n=5), others (n=2), and OTC products (n=8). There was also one option for drugs where 

no dose was reported, for an overall total of 100 strategies.  

The most commonly reported opioid drugs were hydrocodone (n=26), oxycodone 

(n=13), and tramadol (n=11). The most commonly reported non-opioid drugs were 

ibuprofen (n=58), naproxen (n=37), and acetaminophen (n=36). The most commonly 

reported OTC products were NSAIDs (n=95) and acetaminophen (n=64). The most 

commonly reported medical strategies were steroid injections (n=50), visiting a 

chiropractor (n=32), and surgery (n=31). The most commonly reported physical 

strategies were physical activity (n=105), massage (n=92), and physical therapy (n=81). 

Only two psychological strategies were reported, and both were commonly used: 

relaxation (n=89) and meditation (n=42). The most commonly reported home remedy 

strategies were changing body position (n=132), rest (n=125), and avoiding specific 

activities (n=104). 
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For opioid drugs, the maximum exposure score for each drug ranged from one 

(fentanyl) to 15 (oxycodone). For non-opioid drugs, the maximum exposure points for 

each drug ranged from one (alprazolam, caffeine, lorazepam, methylprednisolone, 

prednisolone, quetiapine, tizanidine) to 22 (naproxen). The score of 22 for naproxen was 

particularly high (representing 525% of the maximum recommended weekly dose) 

therefore the second-highest exposure score of four was reported for naproxen. It is 

possible that a participant entered an incorrect dose in the survey resulting in the score of 

22 for naproxen. After naproxen, the next highest score for non-opioid drugs was nine 

(cyclobenzaprine, duloxetine). All other strategies were scored zero (not used) or one (at 

least some use). A total of 59 pharmacists reported using an unspecified home remedy 

strategy, and there were an additional 16 pharmacists who reported using a drug (or 

several drugs) without providing a dose. The maximum exposure score for a drug without 

a dose was 4 (assigned as one point for each drug reported without a dose).  

The exposure scores for non-opioid medications indicated that the maximum 

recommend dose (five points) was reached by at least one individual for eight 

medications, exceeded for four medications, and below the recommended maximum dose 

for 45 medications. It was not possible to determine the number of medications that 

reached the maximum recommended dose for opioid medications, as they often have no 

maximum recommended dose, or non-medical strategies as they were scored 

dichotomously.  

 Overall, the most commonly reported strategy was changing body position 

(n=132) followed by rest (n=125).  
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Table 4.3. Pain self-management strategies used by pharmacists, number of times 

strategy reported, and points assigned to each strategy 

Strategy (n=100) Number of 
pharmacists 

using strategy 
(n=149) 

Exposure (points) Max 
exposure 

score 
Low  

(1-10) 
(n=40) 

Medium  
(11-20) 
(n=69) 

High  
(>21) 

(n=40) 
Medications N (%)      
Opioids      

 Codeine 3 (2.0) 0 1 (1.4) 2 (5.0) 2 
 Fentanyl 1 (0.7) 0 0 1 (2.5) 1 
 Hydrocodone 26 (17.4) 2 (5.0) 15 (21.7) 9 (22.5) 6 
 Hydromorphone 1 (0.7) 0 0 1 (2.5) 7 
 Methadone 1 (0.7) 0 0 1 (2.5) 13 
 Morphine 2 (1.3) 0 0 2 (5.0) 13 
 Oxycodone 13 (8.7) 0 4 (5.8) 9 (22.5) 15 
 Tramadol 11 (7.4) 1 (2.5) 3 (4.3) 7 (17.5) 3 

Analgesics      
 Acetaminophen 36 (24.2) 2 (5.0) 17 (24.6) 17 (42.5) 3 

 Dichloralphenazone 1 (0.7) 0 0 1 (2.5) 2 
Anticonvulsants      

 Carbamazepine 1 (0.7) 0 1 (1.4) 0 3 
 Gabapentin 17 (11.4) 0 8 (11.6) 9 (22.5) 4 
 Lamotrigine 1 (0.7) 0 0 1 (2.5) 2 
 Levetiracetam 1 (0.7) 0 1 (1.4) 0 3 
 Pregabalin 2 (1.3) 1 (2.5) 1 (1.4) 0 2 
 Topiramate 3 (2.0) 0 1 (1.4) 2 (5.0) 2 
 Valproic acid 1 (0.7) 0 0 1 (2.5) 3 

Antidepressants      
 Amitriptyline 8 (5.4) 1 (2.5) 2 (2.9) 5 (12.5) 7 
 Bupropion 1 (0.7) 0 1 (1.4) 0 2 
 Duloxetine 12 (8.1) 0 4 (5.8) 8 (20.0) 9 
 Fluoxetine 1 (0.7) 0 0 1 (2.5) 3 
 Mirtazapine 1 (0.7) 0 0 1 (2.5) 2 
 Nortriptyline 4 (2.7) 0 1 (1.4) 3 (7.5) 4 
 Sertraline 2 (1.3) 0 1 (1.4) 1 (2.5) 3 
 Trazodone 2 (1.3) 0 0 2 (5.0) 2 
 Venlafaxine 4 (2.7) 0 1 (1.4) 3 (7.5) 6 
 Vilazodone 1 (0.7) 0 0 1 (2.5) 5 

Antipsychotic      
 Quetiapine 1 (0.7) 0 0 1 (2.5) 1 

Barbiturate      
 Butalbital 3 (2.0) 0 0 3 (7.5) 5 

Beta blockers      
 Atenolol 1 (0.7) 0 0 1 (2.5) 3 
 Metoprolol 3 (2.0) 0 0 3 (7.5) 2 
 Propanolol 3 (2.0) 0 1 (1.4) 2 (5.0) 4 

Calcium channel blockers      
 Amlodipine 1 (0.7) 0 1 (1.4) 0 5 
 Verapamil 1 (0.7) 0 0 1 (2.5) 3 

Muscle relaxants      
 Baclofen 1 (0.7) 0 0 1 (2.5) 2 
 Carisoprodol 9 (6.0) 1 (2.5) 1 (1.4) 7 (17.5) 5 
 Chlorzoxazone 1 (0.7) 0 0 1 (2.5) 2 
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 Cyclobenzaprine 29 (19.5) 1 (2.5) 11 (15.9) 17 (42.5) 9 
 Metaxalone 4 (2.7) 0 2 (2.9) 2 (5.0) 4 
 Methocarbamol 6 (4.0) 0 3 (4.3) 3 (7.5) 2 
 Orphenadrine 1 (0.7) 0 0 1 (2.5) 3 
 Tizanidine 3 (2.0) 0 1 (1.4) 2 (5.0) 1 

Non-steroidal anti-inflammatory drugs      
 Celecoxib 9 (6.0) 0 3 (4.3) 6 (15.0) 5 
 Diclofenac 7 (4.7) 0 4 (5.8) 3 (7.5) 5 
 Etodolac 2 (1.3) 0 2 (2.9) 0 5 
 Ibuprofen 58 (38.9) 13 (32.5) 30 (43.5) 15 (37.5) 4 
 Indomethacin 2 (1.3) 0 1 (1.4) 1 (2.5) 2 
 Meloxicam 12 (8.1) 0 4 (5.8) 8 (20.0) 5 
 Nabumetone 4 (2.7) 1 (2.5) 1 (1.4) 2 (5.0) 4 
 Naproxen 37 (24.8) 7 (17.5) 16 (23.2) 14 (35.0) 4* 
 Salsalate 2 (1.3) 0 0 2 (5.0) 2 
 Sulindac 1 (0.7) 1 (2.5) 0 0 3 
 Tolmetin 1 (0.7) 0 0 1 (2.5) 3 

Sedatives      
 Alprazolam 1 (0.7) 0 0 1 (2.5) 1 
 Diazepam 1 (0.7) 0 1 (1.4) 0 3 
 Lorazepam 2 (1.3) 0 0 2 (5.0) 1 

Steroids      
 Methylprednisolone 1 (0.7) 0 1 (1.4) 0 1 

 Prednisolone 1 (0.7) 0 1 (1.4) 0 1 
Triptans      

 Eletriptan 3 (2.0) 0 2 (2.9) 1 (2.5) 3 
 Naratriptan 1 (0.7) 0 0 1 (2.5) 3 
 Rizatriptan 4 (2.7) 0 2 (2.9) 2 (5.0) 2 
 Sumatriptan 5 (3.4) 0 2 (2.9) 3 (7.5) 3 
 Zolmitriptan 2 (1.3) 0 1 (1.4) 1 (2.5) 3 

Others      
 Caffeine 3 (2.0) 0 0 3 (7.5) 1 
 Isometheptene 1 (0.7) 0 0 1 (2.5) 2 

Over-the-counter (OTC)      
 Acetaminophen 64 (43.0) 14 (35.0) 31 (44.9) 19 (47.5) 1 
 Aspirin 16 (10.7) 3 (7.5) 7 (10.1) 6 (15.0) 1 
 Benadryl 1 (0.7) 0 0 1 (2.5) 1 
 Excedrin 2 (1.3) 0 2 (2.9) 0 1 
 Famotidine 1 (0.7) 0 1 (1.4) 0 1 
 Herbals 16 (10.7) 2 (5.0) 8 (11.6) 6 (15.0) 1 
 NSAIDs 95 (63.8) 29 (72.5) 49 (71.0) 17 (42.5) 1 
 Supplement 11 (7.4) 0 8 (11.6) 3 (7.5) 1 

Medical strategies N (%)      
 Chiropractor 32 (21.5) 5 (12.5) 14 (20.3) 13 (32.5) 1 
 Nasal spray 1 (0.7) 0 0 1 (2.5) 1 
 Other injections 1 (0.7) 0 0 1 (2.5) 1 
 Patch 2 (1.3) 0 1 (1.4) 1 (2.5) 1 
 Surgery 31 (20.8) 1 (2.5) 12 (17.4) 18 (45.0) 1 
 Steroid injections 50 (33.6) 3 (7.5) 19 (27.5) 28 (70.0) 1 
 Topical products 15 (10.1) 1 (2.5) 8 (11.6) 6 (15.0) 1 

Physical strategies N (%)      
 Acupuncture 21 (14.1) 2 (5.0) 9 (13.0) 10 (25.0) 1 
 Massage 92 (61.7) 14 (35.0) 50 (72.5) 28 (70.0) 1 
 Physical activity 105 (70.5) 21 (52.5) 56 (81.2) 28 (70.0) 1 
 Physical therapy 81 (54.4) 11 (27.5) 41 (59.4) 29 (725.) 1 
 Stretching  5 (3.4) 4 (10.0) 1 (1.4) 0 1 
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 TENS 51 (34.2) 4 (10.0) 23 (33.3) 24 (60.0) 1 
Psychological strategies N (%)      

 Meditation 42 (28.2) 4 (10.0) 20 (29.0) 18 (45.0) 1 
 Relaxation 89 (59.7) 11 (27.5) 48 (69.6) 30 (75.0) 1 

Home remedy strategies N (%)      
 Alcohol 1 (0.7) 0 1 (1.4) 0 1 
 Avoid specific activities 104 (69.8) 22 (55.0) 48 (69.6) 34 (85.0) 1 
 Cannabis/Heroin 3 (2.0) 0 0 3 (7.5) 1 
 Changing body position 132 (88.6) 30 (75.0) 65 (94.2) 37 (92.5) 1 
 Diet 3 (2.0) 1 (2.5) 2 (2.9) 0 1 
 Education 38 (25.5) 6 (15.0) 20 (29.0) 12 (30.0) 1 
 Essential oils 1 (0.7) 0 1 (1.4) 0 1 
 Hot bath or shower 96 (64.4) 19 (47.5) 47 (68.1) 30 (75.0) 1 
 Hot or cold packs 99 (66.4) 17 (42.5) 49 (71.0) 33 (82.5) 1 
 Rest 125 (83.9) 27 (67.5) 63 (91.3) 35 (87.5) 1 
 Unspecified 59 (39.6) 15 (37.5) 32 (46.4) 12 (30.0) 1 
Drug, no dose 16 (10.7) 2 (5.0) 5 (7.2) 9 (22.5) 4 
Notes: 
TENS = transcutaneous electrical nerve stimulation. 
The minimum score is 0 in all cases. 
*The maximum score for Naproxen was 22, an extreme value representing 525% of the maximum 
recommended weekly dose, and likely an error. The next highest value was 4, a more realistic value for the 
maximum score of a non-opioid prescription medication.  
 

 The number of pain self-management strategies used by pharmacists is shown in 

Table 4.4. The number of strategies used ranged from two to 31, with a mean of 12.7 and 

standard deviation of 4.7. The most commonly reported number of strategies used was 10 

(n=15), followed by 12 (n=14), 15 (n=13), 16 (n=12), and 8 (n=11).  
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Table 4.4. Number of pain self-management strategies used by pharmacists. 

 

  

 

 

 

 

 

 

 

 

 

The number of pharmacists assigned each exposure score for pain self-

management strategies employed are shown in Table 4.5. Total exposure scores ranged 

from a minimum of two points to a maximum of 72 points, with a mean score of 16.8 and 

standard deviation of 9.1. The most commonly assigned total exposure score was 10 

points (n=13), followed by 18 points (n=9), and 14 points (n=9).  

 

  

Pain management strategies N Pharmacists N (%) 
10 15 (10.1) 
12 14 (9.4) 
15 13 (8.7) 
16 12 (8.1) 
8 11 (7.4) 
9 10 (6.7) 

13 10 (6.7) 
11 10 (6.7) 
14 8 (5.4) 
7 7 (4.7) 

17 7 (4.7) 
19 6 (4.0) 
21 6 (4.0) 
6 5 (3.4) 
5 4 (2.7) 

18 4 (2.7) 
22 2 (1.3) 
2 1 (0.7) 
4 1 (0.7) 

20 1 (0.7) 
26 1 (0.7) 
31 1 (0.7) 

Mean number of pain self-management strategies used by pharmacists = 12.7 (SD=4.7) 
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Table 4.5. Number of pharmacists assigned each exposure score for pain self-

management strategies employed.  

Exposure score Pharmacists N (%) 
10 13 (8.7) 
18 9 (6.0) 
14 9 (6.0) 
7 8 (5.4) 

16 8 (5.4) 
12 8 (5.4) 
13 8 (5.4) 
17 8 (5.4) 
19 8 (5.4) 
9 7 (4.7) 

21 7 (4.7) 
25 7 (4.7) 
8 6 (4.0) 

11 5 (3.4) 
6 4 (2.7) 

24 4 (2.7) 
15 3 (2.0) 
22 3 (2.0) 
20 3 (2.0) 
23 3 (2.0) 
30 3 (2.0) 
27 2 (1.3) 
28 2 (1.3) 
31 2 (1.3) 
33 2 (1.3) 
2 1 (0.7) 
4 1 (0.7) 

32 1 (0.7) 
35 1 (0.7) 
48 1 (0.7) 
50 1 (0.7) 
72 1 (0.7) 

Exposure score = total number of points assigned to an individual based on their use of pain self-
management strategies;  
Mean exposure score = 16.8 (SD=9.1) 
 

4.5 Univariate linear regression analyses 

4.5.1 Introduction 

Univariate linear regression models were tested for each combination of 

independent variables (i.e., exposure score and demographic and personal characteristics) 

and continuous dependent variables (i.e., pain intensity after treatment and relief from all 



	 107 

pain management strategies used). The beta coefficients, standard errors, and p values for 

these models are shown in Table 4.6.  

 

4.5.2 Univariate linear regression for the dependent variable ‘pain intensity after 

treatment’ 

There was a significant association between baseline pain and pain intensity after 

treatment (p<0.01) and having good or excellent health and pain intensity after treatment 

(p=0.02), but there was not a significant association between the other independent 

variables (including exposure score, p=0.18) and pain intensity after treatment (p>0.05).  

 The beta coefficient for baseline pain in the pain intensity after treatment model 

was 0.49, indicating a positive association between baseline pain and pain intensity after 

treatment. Therefore, individuals with greater baseline pain had greater pain intensity 

after treatment.  

The beta coefficient for having good or excellent health in the pain intensity after 

treatment model was -1.14, indicating a negative association between having good or 

excellent health and pain intensity after treatment. Therefore, individuals with good or 

excellent health had lower pain intensity after treatment.  

 

4.5.3 Univariate linear regression for the dependent variable ‘relief from all pain 

management strategies used’ 

Data for relief from all pain management strategies was log-transformed to 

improve the distribution of the data. There was a significant association between the 

following variables and relief from all pain management strategies: Age (p=0.01); having 
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good or excellent health (p=0.01); and number of years practiced (p<0.01), but there was 

not a significant association between the other independent variables (including exposure 

score, p=0.22) and relief from all pain management strategies (p>0.05). 

The beta coefficient for age in the relief from all pain management strategies 

model was -0.01, indicating a negative association between age and relief from all pain 

management strategies. Therefore, older individuals had less relief from all pain 

management strategies. 

The beta coefficient for having good or excellent health in the relief from all pain 

management strategies model was 0.20, indicating a positive association between having 

good or excellent health and relief from all pain management strategies. Therefore, 

individuals with good or excellent health had greater relief from all pain management 

strategies. 

The beta coefficient for years practiced in the relief from all pain management 

strategies model was -0.01, indicating a negative association between years practiced and 

relief from all pain management strategies. Therefore, individuals who had practiced for a 

greater number of years had less relief from all pain management strategies. 
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Table 4.6. Univariate linear regression models 

  Pain intensity after treatment 
 

Relief from all pain management  
Strategies (Log transformed) 

Variables Beta S.E. p Beta S.E. p 
Exposure 0.03 0.02 0.18 -0.004 0.00 0.22 
Baseline pain 0.49 0.09 <0.01 0.01 0.02 0.60 
Age 0.01 0.01 0.28 -0.01 0.00 0.01 
Sex       
 Male Ref   Ref   
 Female 0.09 0.37 0.82 0.03 0.06 0.58 
Race       
 Other Ref   Ref   
 White -0.56 0.60 0.35 -0.18 0.10 0.07 
Disability       
 Yes Ref   Ref   
 No -0.66 0.63 0.29 0.19 0.09 0.05 
Health status       
 Poor/fair Ref   Ref   
 Good/excellent -1.14 0.48 0.02 0.20 0.08 0.01 
Marital status       
 Other Ref   Ref   
 Married 0.24 0.45 0.60 0.07 0.07 0.30 
Employment status       
 Unemployed Ref   Ref   
 Employed 0.11 0.51 0.83 0.05 0.08 0.56 
Practice site       
 Hospital Ref   Ref   
 Community -0.42 0.54 0.44 -0.06 0.09 0.49 
 Other -0.25 0.53 0.64 0.02 0.08 0.78 
Completed pain CE       
 No Ref   Ref   
 Yes -0.31 0.56 0.58 -0.06 0.09 0.50 
Years practiced 0.02 0.01 0.18 -0.01 0.00 <0.01 
Notes: 
S.E. = standard error 
p = p-value 
The beta value for exposure in the relief model is reported to three decimal places to 
prevent rounding to exactly zero 
 

4.6 Univariate logistic regression analyses 

4.6.1 Introduction 

Univariate logistic regression models were tested for each combination of 

independent variables (i.e., exposure score and demographic and personal characteristics) 

and binary dependent variables (i.e., adverse events, hospital admissions, emergency 

department visits, workdays lost, satisfaction with pain management strategies, pain 
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interference with daily activities, leisure activities, relationships, and work). The odds 

ratios, 95% confidence intervals, and p values for these models are shown in Tables 4.7 

to 4.9. 

Table 4.7 presents the findings of the univariate logistic regression analyses for 

the following outcomes: 1) adverse events experienced from pain management strategies; 

2) hospital admissions in the last five years due to pain; and 3) emergency department 

visits in the last five years due to pain.   

 

4.6.2 Univariate logistic regression for the dependent variable ‘adverse events 

experienced from pain management strategies’ 

There was a significant association between the following independent variables 

and adverse events experienced from pain management strategies: exposure score 

(p<0.01); disability (p<0.01); and employment status (p=0.01). 

The odds ratio for exposure in the adverse event model was 1.08, which indicated 

a positive correlation between exposure and adverse events experienced from pain 

management strategies. Individuals with a higher exposure score had 1.08 times greater 

odds of having experienced an adverse event from their pain management strategies 

compared to individuals with a lower exposure score.  

The odds ratio for individuals with a disability in the adverse event model was 

7.56, which indicated a positive correlation between having a disability and adverse 

events. Individuals with a disability had 7.56 times greater odds of having experienced an 

adverse event from their pain management strategies compared to individuals without a 

disability.  
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The odds ratio for individuals who were employed in the adverse event model 

was 0.29, which indicated a negative correlation between being employed and adverse 

events. Individuals who were employed had 0.29 times greater odds (i.e., lower odds) of 

having experienced an adverse event from their pain management strategies compared to 

individuals who were unemployed.  

There was not a significant association between the remaining independent 

variables and adverse events experienced from pain management strategies. 

 

4.6.3 Univariate logistic regression for the dependent variable ‘hospital admissions in the 

last five years due to pain’ 

There was a significant association between the following independent variables 

and hospital admissions due to pain in the last five years: baseline pain (p=0.04) and 

disability (p=0.01). 

The odds ratio for baseline pain in the hospital admissions model was 1.79, which 

indicated a positive correlation between exposure and adverse events. Individuals with 

higher baseline pain had 1.79 times greater odds of having been admitted to hospital due 

to pain in the last five years compared to individuals with lower baseline pain.  

The odds ratio for individuals with a disability in the hospital admissions model 

was 6.94, which indicated a positive correlation between exposure and adverse events. 

Individuals with a disability had 6.94 times greater odds of having been admitted to 

hospital due to pain in the last five years compared to individuals without a disability. 

There was not a significant association between the remaining independent 

variables and adverse events experienced from pain management strategies. 
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4.6.4 Univariate logistic regression for the dependent variable ‘emergency department 

visits in the last five years due to pain’ 

There was not a significant association between any of the independent variables 

and emergency department visits in the last five years due to pain.  
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Table 4.7. Univariate logistic regression models part 1 of 3 

 Adverse events 
experienced 

Hospital admissions Emergency department 
visits 

Variables OR 95% CI p OR 95% CI p OR 95% CI p 
Exposure 1.08 1.03-1.13 <0.01 1.05 1.00-1.11 0.05 1.04 1.00-1.09 0.07 
Baseline pain 1.14 0.95-1.37 0.16 1.79 1.03-3.11 0.04 1.24 0.94-1.63 0.13 
Age 0.99 0.97-1.02 0.59 1.04 0.99-1.10 0.11 0.98 0.94-1.01 0.15 
Sex          
 Female Ref   Ref   Ref   
 Male 0.50 0.26-0.99 0.05 2.74 0.68-

11.04 
0.16 1.82 0.70-4.75 0.22 

Race          
 Other Ref   Ref   Ref   
 White 0.71 0.24-2.14 0.54 >999.

99 
<0.001-
>999.99 

0.96 1.04 0.22-5.02 0.96 

Disability          
 No Ref   Ref   Ref   
 Yes 7.56 2.05-27.90 <0.01 6.94 1.72-

28.08 
0.01 2.56 0.73-8.95 0.14 

Health status          
 Good/excellent Ref   Ref   Ref   
 Poor/fair 2.00 0.84-4.78 0.12 1.19 0.24-5.95 0.83 1.68 0.55-5.13 0.36 
Marital status          
 Other Ref   Ref   Ref   
 Married 0.77 0.35-1.70 0.51 0.68 0.17-2.79 0.59 1.25 0.39-4.03 0.71 
Employment           
 Unemployed Ref   Ref   Ref   
 Employed 0.29 0.12-0.74 0.01 1.80 0.22-

14.91 
0.59 1.89 0.41-8.72 0.42 

Practice site          
 Other Ref   Ref   Ref   
 Community 1.27 0.61-2.63 0.92 1.42 0.36-5.55 0.43 0.79 0.29-2.12 0.39 
 Hospital 1.50 0.59-3.82 0.52 0.63 0.07-5.88 0.55 0.20 0.03-1.65 0.16 
Pain CE          
 No Ref   Ref   Ref   
 Yes 2.01 0.68-5.99 0.21 1.29 0.15-

10.79 
0.82 1.15 0.24-5.49 0.86 

Years practiced 0.99 0.97-1.01 0.39 1.05 1.00-1.10 0.06 0.97 0.94-1.01 0.14 
Notes: 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
CE = continuing education 
 

Table 4.8 presents the findings of the univariate logistic regression analyses for 

the following outcomes: 1) workdays lost in the last six months due to pain; 2) 
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satisfaction with pain management strategies; and 3) pain interference with daily 

activities. 

 

4.6.5 Univariate logistic regression for the dependent variable ‘workdays lost in the last 

six months due to pain’ 

There was a significant association between the independent variable exposure 

score and workdays lost due to pain in the last six months (p<0.01). 

The odds ratio for exposure in the workdays lost model was 1.10, which indicated 

a positive correlation between exposure and workdays lost. Individuals with a higher 

exposure score had 1.10 times greater odds of having workdays lost due to pain in the last 

six months compared to individuals with a lower exposure score.  

There was not a significant association between the remaining independent 

variables and workdays lost due to pain in the last six months. 

 

4.6.6 Univariate logistic regression for the dependent variable ‘satisfaction with pain 

management strategies’ 

There was a significant association between the following independent variables 

and satisfaction with pain management strategies: exposure score (p=0.04); health status 

(p<0.01); and marital status (p=0.01). 

The odds ratio for exposure in the satisfaction model was 0.96, which indicated a 

negative correlation between exposure and satisfaction with pain management strategies. 

Individuals with a higher exposure score had 0.96 times greater odds (i.e., lower odds) of 
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being satisfied with their pain management strategies compared to individuals with a 

lower exposure score.  

The odds ratio for individuals with poor or fair heath status in the satisfaction 

model was 0.20, which indicated a negative correlation between having poor or fair heath 

status and satisfaction with pain management strategies. Individuals with poor or fair 

heath status had 0.20 times greater odds (i.e., lower odds) of being satisfied with their 

pain management strategies compared to individuals with good or excellent health status.  

The odds ratio for individuals who were married in the satisfaction model was 

2.95, which indicated a positive correlation between being married and satisfaction with 

pain management strategies. Individuals who were married had 2.95 times greater odds of 

being satisfied with their pain management strategies compared to individuals who were 

not married.  

There was not a significant association between the remaining independent 

variables and satisfaction with pain management strategies. 

 

4.6.7 Univariate logistic regression for the dependent variable ‘pain interference with 

daily activities’ 

There was a significant association between the following independent variables 

and pain interference with daily activities: exposure score (p=0.02) and health status 

(p=0.01). 

The odds ratio for exposure in the pain interference with daily activities model 

was 1.06, which indicated a positive correlation between exposure and pain interference 

with daily activities. Individuals with a higher exposure score had 1.06 times greater odds 
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of pain interfering with their daily activities compared to individuals with a lower 

exposure score.  

The odds ratio for individuals with poor or fair heath status in the pain 

interference with daily activities model was 5.98, which indicated a positive correlation 

between individuals with poor or fair heath status and pain interference with daily 

activities. Individuals with poor or fair heath status had 5.98 times greater odds of pain 

interfering with their daily activities compared to individuals with good or excellent 

health status.  

There was not a significant association between the remaining independent 

variables and pain interference with daily activities.  
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Table 4.8. Univariate logistic regression models part 2 of 3 

 Workdays lost Satisfaction with pain 
management strategies 

Pain interference with 
daily activities 

Variables OR 95% CI p OR 95% CI p OR 95% CI p 
Exposure 1.10 1.04-0.16 <0.01 0.96 0.92-1.00 0.04 1.06 1.01-1.11 0.02 
Baseline pain 1.28 1.00-1.65 0.05 0.94 0.76-1.17 0.59 1.12 0.94-1.35 0.20 
Age 0.98 0.95-1.01 0.17 0.99 0.97-1.02 0.55 1.01 0.98-1.03 0.50 
Sex          
 Female Ref   Ref   Ref   
 Male 0.41 0.17-1.00 0.05 1.99 0.92-4.30 0.08 0.62 0.32-1.21 0.16 
Race          
 Other Ref   Ref   Ref   
 White 0.45 0.14-1.45 0.18 1.13 0.34-3.78 0.85 0.87 0.28-2.75 0.81 
Disability          
 No Ref   Ref   Ref   
 Yes 2.20 0.61-7.92 0.23 0.50 0.17-1.47 0.21 2.98 0.81-10.98 0.10 
Health status          
 Good/excellent Ref   Ref   Ref   
 Poor/fair 1.18 0.39-3.52 0.77 0.20 0.08-0.49 <0.01 5.98 1.70-20.97 0.01 
Marital status          
 Other Ref   Ref   Ref   
 Married 0.43 0.17-1.12 0.08 2.95 1.28-6.78 0.01 0.89 0.40-1.99 0.78 
Employment           
 Unemployed Ref   Ref   Ref   
 Employed 2.07 0.45-9.66 0.35 0.76 0.26-2.19 0.61 0.78 0.31-1.97 0.60 
Practice site          
 Other Ref   Ref   Ref   
 Community 0.85 0.33-2.17 0.59 0.51 0.22-1.19 0.30 1.90 0.90-3.99 0.36 
 Hospital 1.18 0.39-3.62 0.64 0.59 0.20-1.74 0.70 1.81 0.68-4.81 0.56 
Pain CE          
 No Ref   Ref   Ref   
 Yes 1.18 0.31-4.44 0.81 0.55 0.15-2.03 0.37 1.70 0.63-4.59 0.29 
Years practiced 0.98 0.95-1.01 0.13 0.99 0.96-1.01 0.36 1.00 0.98-1.02 0.94 
Notes: 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
CE = continuing education 
 

Table 4.9 presents the findings of the univariate logistic regression analyses for 

the following outcomes: 1) pain interference with leisure activities; 2) pain interference 

with relationships; and 3) pain interference with work. 

 

4.6.8 Univariate logistic regression for the dependent variable ‘pain interference with 

leisure activities’ 
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There was a significant association between the following independent variables 

and pain interference with leisure activities: exposure score (p=0.01) and health status 

(p<0.01). 

The odds ratio for exposure in the pain interference with leisure activities model 

was 1.06, which indicated a positive correlation between exposure and pain interference 

with leisure activities. Individuals with a higher exposure score had 1.06 times greater 

odds of pain interfering with their leisure activities compared to individuals with a lower 

exposure score.  

The odds ratio for individuals with poor or fair heath status in the pain 

interference with daily activities model was 11.80, which indicated a positive correlation 

between individuals with poor or fair heath status and pain interference with leisure 

activities. Individuals with poor or fair heath status had 11.80 times greater odds of pain 

interfering with their leisure activities compared to individuals with good or excellent 

health status.  

There was not a significant association between the remaining independent 

variables and pain interference with leisure activities.  

 

4.6.9 Univariate logistic regression for the dependent variable ‘pain interference with 

relationships’ 

There was a significant association between the following independent variables 

and pain interference with relationships: exposure score (p<0.01) and health status 

(p<0.01). 
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The odds ratio for exposure in the pain interference with relationships model was 

1.07, which indicated a positive correlation between exposure and pain interference with 

relationships. Individuals with a higher exposure score had 1.07 times greater odds of 

pain interfering with their relationships compared to individuals with a lower exposure 

score.  

The odds ratio for individuals with poor or fair heath status in the pain 

interference with relationships model was 6.24, which indicated a positive correlation 

between individuals with poor or fair heath status and pain interference with 

relationships. Individuals with poor or fair heath status had 6.24 times greater odds of 

pain interfering with their relationships compared to individuals with good or excellent 

health status.  

There was not a significant association between the remaining independent 

variables and pain interference with relationships.  

 

4.6.10 Univariate logistic regression for the dependent variable ‘pain interference with 

work’ 

There was a significant association between the following independent variables 

and pain interference with work: exposure score (p=0.03); baseline pain (p=0.01); 

disability (p=0.02); health status (p<0.01); and completed pain CE (p=0.03).  

The odds ratio for exposure in the pain interference with work model was 1.05, 

which indicated a positive correlation between exposure and pain interference with work. 

Individuals with a higher exposure score had 1.05 times greater odds of pain interfering 

with their work compared to individuals with a lower exposure score.  
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The odds ratio for baseline pain in the pain interference with work model was 

1.33, which indicated a positive correlation between baseline pain and pain interference 

with work. Individuals with more baseline pain had 1.33 times greater odds of pain 

interfering with their work compared to individuals with less baseline pain.  

The odds ratio for individuals with a disability in the pain interference with work 

model was 3.64, which indicated a positive correlation between individuals with a 

disability and pain interference with work. Individuals with a disability had 3.64 times 

greater odds of pain interfering with their work compared to individuals without a 

disability.  

The odds ratio for individuals with poor or fair health status in the pain 

interference with work model was 5.10, which indicated a positive correlation between 

poor or fair health status and pain interference with work. Individuals with poor or fair 

health status had 5.10 times greater odds of pain interfering with their work compared to 

individuals with good or excellent health status. 

The odds ratio for individuals who had completed pain CE in the pain interference 

with work model was 4.07, which indicated a positive correlation between completing 

pain CE and pain interference with work. Individuals who had completed pain CE had 

4.07 times greater odds of pain interfering with their work compared to individuals who 

had not completed pain CE. 

There was not a significant association between the remaining independent 

variables and pain interference with work.  

 

  



	 121 

Table 4.9. Univariate logistic regression models part 3 of 3 

 Pain interference with 
leisure activities 

Pain interference with 
relationships 

Pain interference with 
work 

Variables OR 95% CI p OR 95% CI p OR 95% CI p 
Exposure 1.06 1.01-1.11 0.01 1.07 1.02-1.12 <0.01 1.05 1.01-1.10 0.03 
Baseline pain 1.09 0.91-1.30 0.37 1.11 0.92-1.34 0.27 1.33 1.09-1.63 0.01 
Age 1.02 1.00-1.05 0.10 0.99 0.96-1.01 0.22 1.00 0.98-1.02 0.97 
Sex          
 Female Ref   Ref   Ref   
 Male 0.87 0.45-1.67 0.67 0.77 0.40-1.52 0.46 0.65 0.34-1.27 0.21 
Race          
 Other Ref   Ref   Ref   
 White 1.04 0.34-3.16 0.95 1.24 0.40-3.82 0.71 0.35 0.11-1.12 0.08 
Disability          
 No Ref   Ref   Ref   
 Yes 3.60 0.98-

13.24 
0.05 1.79 0.63-5.07 0.28 3.64 1.19-

11.09 
0.02 

Health status          
 Good/excellent Ref   Ref   Ref   
 Poor/fair 11.80 2.67-

52.15 
<0.01 6.24 2.42-

16.10 
<0.01 5.10 1.99-

13.12 
<0.01 

Marital status          
 Other Ref   Ref   Ref   
 Married 0.77 0.34-1.71 0.52 0.50 0.23-1.09 0.08 0.60 0.28-1.32 0.21 
Employment           
 Unemployed Ref   Ref   Ref   
 Employed 0.79 0.32-1.95 0.61 1.02 0.41-2.51 0.97 0.54 0.22-1.31 0.17 
Practice site          
 Other Ref   Ref   Ref   
 Community 2.41 1.15-5.04 0.26 1.80 0.85-3.84 1.00 1.62 0.79-3.36 0.25 
 Hospital 2.49 0.94-6.61 0.31 3.25 1.25-8.49 0.05 1.16 0.45-3.00 0.83 
Pain CE          
 No Ref   Ref   Ref   
 Yes 1.40 0.52-3.75 0.51 1.24 0.44-3.52 0.69 4.07 1.12-

14.76 
0.03 

Years practiced 1.02 0.99-1.04 0.16 0.99 0.97-1.01 0.37 1.00 0.97-1.02 0.66 
Notes: 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
CE = continuing education 
 

4.7 Conclusions for hypotheses one through 11 

The conclusions for study hypotheses one through 11 are shown in Table 4.10. In 

eight cases the null hypothesis (no correlation between exposure score and outcome) was 

rejected (p<0.05) to conclude there was a statistically significant correlation between the 
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independent and dependent variable: 1) exposure and adverse events from any of the pain 

management strategies used; 2) exposure and hospital admissions in the last five years 

due to pain; 3) exposure and workdays lost in the last six months due to pain; 4) exposure 

and satisfaction with pain management strategies used; 5) exposure and pain interference 

with daily activities; 6) exposure and pain interference with leisure activities; 7) exposure 

and pain interference with relationships; and 8) exposure and pain interference with 

work. There was a positive association in all cases except exposure and satisfaction with 

pain management strategies used, which had a negative correlation (i.e., a higher 

exposure score indicated less satisfaction). In three instances the model failed to reject the 

null hypothesis (p>0.05) and concluded that there was no statistically significant 

correlation between the independent and dependent variable: 1) exposure and pain 

intensity after treatment; 2) exposure and percent of pain relieved from all pain 

management strategies used; and 3) exposure and emergency department visits in the last 

five years due to pain.   
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Table 4.10. Conclusions for study hypotheses one through eleven  

Null hypothesis (H0): p Conclusion 
No correlation between exposure score and pain intensity after treatment 0.18 Fail to reject 

H0 
No correlation between exposure score and percent of pain relieved from all pain 
management strategies 

0.22 Fail to reject 
H0 

No correlation between exposure score and adverse events experienced from any 
pain management strategies 

<0.01 Reject H0 

No correlation between exposure score and hospital admissions in the last five 
years due to pain 

0.05 Reject H0 

No correlation between exposure score and emergency department visits in the 
last five years due to pain 

0.07 Fail to reject 
H0 

No correlation between exposure score and workdays lost in the last six months 
due to pain 

<0.01 Reject H0 

No correlation between exposure score and satisfaction with pain management 
strategies 

0.04 Reject H0 

No correlation between exposure score and pain interference with daily activities 0.02 Reject H0 
No correlation between exposure score and pain interference with leisure 
activities 

0.01 Reject H0 

No correlation between exposure score and pain interference with relationships  <0.01 Reject H0 
No correlation between exposure score and pain interference with work 0.03 Reject H0 
 

4.8 Multivariate linear regression analyses 

4.8.1 Overview 

Multivariate linear regression models were tested for the independent variables 

(i.e., exposure score and demographic and personal characteristics) and continuous 

dependent variables (i.e., pain intensity after treatment and relief from all pain 

management strategies used). The beta coefficients, standard errors, and p values for 

these models are shown in Table 4.11.  

 

4.8.2 Multivariate linear regression for the dependent variable ‘pain intensity after 

treatment’ 

Baseline pain (p<0.01) and having good or excellent health (p=0.01) were 

associated with pain intensity after treatment, but there was not a statistically significant 

association between exposure score and pain intensity after treatment (p=0.47). The 
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model for pain intensity after treatment had an R2 value of 0.31 and was statistically 

significant (p<0.01) at a significance level of 0.05. Therefore we fail to reject the null 

hypothesis and conclude there was a not statistically significant correlation between 

exposure score and pain intensity after treatment, after adjusting for confounding 

variables. 

 

4.8.3 Multivariate linear regression for the dependent variable ‘relief from all pain 

management strategies used’ 

Data for relief from all pain management strategies was log-transformed to 

improve the distribution of the data. The only variable associated with relief from all pain 

management strategies used was having good or excellent health (p=0.02). There was not 

a statistically significant association between exposure score and relief from all pain 

management strategies (p=0.43). The model for relief from all pain management 

strategies used had an R2 value of 0.21 and was statistically significant (p=0.04) at a 

significance level of 0.05. Therefore we fail to reject the null hypothesis and conclude 

there was not a statistically significant correlation between exposure score and relief from 

all pain management strategies used, after adjusting for confounding variables. 
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Table 4.11. Multivariate linear regression models 

  Pain intensity after treatment 
 

Relief from all pain management  
Strategies (Log transformed) 

Variables Beta S.E. p Beta S.E. p 
Intercept 0.24 2.17 0.91 4.11 0.37 <0.01 
Exposure -0.02 0.03 0.47 -0.004 0.00 0.43 
Baseline pain 0.56 0.11 <0.01 0.02 0.02 0.41 
Age -0.03 0.04 0.52 -0.004 0.01 0.57 
Sex       
 Female Ref   Ref   
 Male -0.25 0.45 0.59 0.04 0.08 0.60 
Race       
 Other Ref   Ref   
 White 0.78 0.73 0.29 -0.23 0.13 0.08 
Disability       
 Yes Ref   Ref   
 No -0.02 0.77 0.98 0.16 0.13 0.22 
Health status       
 Poor/fair Ref   Ref   
 Good/excellent -1.65 0.59 0.01 0.24 0.10 0.02 
Marital status       
 Other Ref   Ref   
 Married 0.45 0.53 0.40 0.09 0.09 0.34 
Employment status       
 Unemployed Ref   Ref   
 Employed 0.98 0.64 0.13 -0.11 0.11 0.32 
Practice site       
 Hospital Ref   Ref   
 Community -0.02 0.57 0.97 -0.03 0.10 0.78 
 Other 0.26 0.57 0.65 -0.04 0.10 0.68 
Completed pain CE       
 No Ref   Ref   
 Yes -0.71 0.66 0.28 0.01 0.12 0.90 
Years practiced 0.04 0.04 0.28 -0.01 0.01 0.06 
Notes: 
S.E. = standard error  
p = p-value 
Ref = reference group 
CE = continuing education 
R2 for pain intensity = 0.31; p value for pain intensity model: p<0.01 
R2 for log relief = 0.21; p value for log relief model: p<0.04 
The beta values for exposure and age in the relief model are reported to three decimal places to prevent 
rounding to exactly zero 
 

4.8.4 Effect size  

The effect sizes of the multivariate linear regression models are reported in Table 

4.12. The pain intensity after treatment model had a large effect size (≥0.35), while the 

relief from all pain management strategies model had a medium effect size (<0.35). 
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When these models were performed without the exposure variable, the models had 

similar effect sizes. The difference between these two effect sizes indicates how much of 

an effect the variable exposure had on the model. Therefore, exposure had no effect on 

the effect size of the model for pain intensity after treatment model, while exposure was 

responsible for 0.02 of the 0.27 effect size in the relief from all pain management 

strategies model. 
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Table 4.12. Effect sizes for the multivariate linear regression models used for continuous 

outcomes data 

Dependent variable Independent 
variables 

Model 
effect size 

(f2) 

Independent 
variables 

Model 
effect size 

(f2) 

Difference 

Pain intensity after 
treatment  

Exposure  
Baseline pain 
Age 
Sex 
Race 
Disability 
Health status 
Marital status 
Employment 
status 
Practice site 
Completed pain 
CE 
Years practiced 

0.45 Baseline pain 
Age 
Sex 
Race 
Disability 
Health status 
Marital status 
Employment 
status 
Practice site 
Completed pain 
CE 
Years practiced 

0.45 0.00 

Relief from all pain 
management strategies 
(Log transformed) 

Exposure  
Baseline pain 
Age 
Sex 
Race 
Disability 
Health status 
Marital status 
Employment 
status 
Practice site 
Completed pain 
CE 
Years practiced  

0.27 Baseline pain 
Age 
Sex 
Race 
Disability 
Health status 
Marital status 
Employment 
status 
Practice site 
Completed pain 
CE 
Years practiced 

0.25 0.02 

 

4.9 Multivariate logistic regression analyses 

4.9.1 Introduction 

Multivariate logistic regression models were tested for each combination of 

independent variables (i.e., exposure score and demographic and personal characteristics) 

and binary dependent (outcome) variables (i.e., adverse events, hospital admissions, 

emergency department visits, workdays lost, satisfaction with pain management 

strategies, pain interference with daily activities, leisure activities, relationships, and 

work). It was not possible to create a model with a significant wald value (due to the 
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significance values of each independent variable) for the outcomes: hospital admissions; 

emergency department visits; and pain interference with daily activities. The odds ratios, 

95% confidence intervals, and p values for these models are shown in Tables 4.13 to 

4.18. 

 

4.9.2 Multivariate logistic regression for the dependent variable ‘adverse events 

experienced from pain management strategies’ 

Table 4.13 presents the findings of the multivariate logistic regression analyses 

for the outcome: adverse events experienced from pain management strategies. The 

model was statistically significant (p=0.02) at a significance level of 0.05. There was a 

statistically significant association between exposure score and adverse events 

experienced from pain management strategies (p<0.01). The odds ratio for exposure in 

the adverse event model was 1.11 (95% CI = 1.04-1.18), which indicated a positive 

correlation between exposure and adverse events experienced from pain management 

strategies. Individuals with a higher exposure score had 1.11 times greater odds of having 

experienced an adverse event from their pain management strategies compared to 

individuals with a lower exposure score, after adjusting for potential confounding 

variables: baseline pain; sex; health status; marital status; employment status; pain CE; 

and years practiced. Therefore we reject the null hypothesis and conclude there was a 

statistically significant correlation between exposure score and adverse events 

experienced from pain management strategies, after adjusting for confounding variables. 
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Table 4.13. Multivariate logistic regression model for the dependent variable ‘Adverse 

events experienced from pain management strategies’ 

 Adverse events experienced 
Variables OR 95% CI p 
Exposure 1.11 1.04-1.18 <0.01 
Baseline pain 0.94 0.76-1.18 0.60 
Sex    
    Female Ref   
    Male 0.51 0.20-1.32 0.16 
Health status    
    Good/excellent Ref   
    Poor/fair 0.98 0.30-3.22 0.98 
Marital status    
    Other Ref   
    Married 0.58 0.52-4.77 0.42 
Employment     
    Unemployed Ref   
    Employed 0.14 0.04-0.52 <0.01 
Pain CE    
    No Ref   
    Yes 1.21 0.30-4.84 0.79 
Years practiced 0.98 0.95-1.01 0.19 
Notes:  
Wald test statistic p=0.02 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
CE = continuing education 
	
 

4.9.3 Multivariate logistic regression for the dependent variable ‘workdays lost in the last 

six months due to pain’ 

Table 4.14 presents the findings of the multivariate logistic regression analyses 

for the outcome: workdays lost in the last six months due to pain. The model was 

statistically significant (p=0.04) at a significance level of 0.05. There was a statistically 

significant association between exposure score and workdays lost in the last six months 

due to pain (p=0.01). The odds ratio for exposure in the workdays lost model was 1.09 

(95% CI = 1.02-1.16), which indicated a positive correlation between exposure and 

workdays lost due to pain in the last six months. Individuals with a higher exposure score 
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had 1.09 times greater odds of workdays lost in the last six months due to pain compared 

to individuals with a lower exposure score, after adjusting for potential confounding 

variables: baseline pain; age; sex; marital status; and years practiced. Therefore we reject 

the null hypothesis and conclude there was a statistically significant correlation between 

exposure score and workdays lost in the last six months due to pain, after adjusting for 

confounding variables. 

 

Table 4.14. Multivariate logistic regression model for the dependent variable ‘Workdays 

lost in the last six months due to pain’ 

 Lost work days 
Variables OR 95% CI p 
Exposure 1.09 1.02-1.16 0.01 
Baseline pain 1.09 0.82-1.44 0.57 
Age 0.98 0.89-1.08 0.71 
Sex    
 Female Ref   
 Male 0.47 0.15-1.50 0.20 
Marital status    
 Other Ref   
 Married 0.85 0.26-2.80 0.79 
Years practiced 1.00 0.91-1.10 0.98 
Notes:  
Wald test statistic p=0.04 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
	
 

4.9.4 Multivariate logistic regression for the dependent variable ‘satisfaction with pain 

management strategies’ 

Table 4.15 presents the findings of the multivariate logistic regression analyses 

for the outcome: satisfaction with pain management strategies. The model was 

statistically significant (p=0.01) at a significance level of 0.05, but there was not a 
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statistically significant association between exposure score and satisfaction with pain 

management strategies (p=0.09). The odds ratio for exposure in the satisfaction model 

was 0.95 (95% CI = 0.90-1.01), but since this was not significant (p>0.05) we fail reject 

the null hypothesis and conclude there was not a statistically significant correlation 

between exposure score and satisfaction with pain management strategies, after adjusting 

for confounding variables. 

 

Table 4.15. Multivariate logistic regression model for the dependent variable 

‘Satisfaction with pain management strategies’	

 Satisfaction with pain management strategies 
Variables OR 95% CI p 
Exposure 0.95 0.90-1.01 0.09 
Age 1.06 0.96-1.16 0.24 
Sex    
 Female Ref   
 Male 2.18 0.81-5.89 0.12 
Disability    
 No Ref   
 Yes 0.62 0.15-2.49 0.50 
Health status    
 Good/excellent Ref   
 Poor/fair 0.22 0.08-0.61 <0.01 
Marital status    
 Other Ref   
 Married 2.70 1.00-7.32 0.05 
Pain CE    
 No Ref   
 Yes 0.62 0.14-2.68 0.52 
Years practiced 0.93 0.85-1.01 0.08 
Notes:  
Wald test statistic p=0.01 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
CE = continuing education 
	
 

4.9.5 Multivariate logistic regression for the dependent variable ‘pain interference with 

leisure activities’ 
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Table 4.16 presents the findings of the multivariate logistic regression analyses 

for the outcome: pain interference with leisure activities. The model was statistically 

significant (p=0.01) at a significance level of 0.05, but there was not a statistically 

significant association between exposure score and pain interference with leisure 

activities (p=0.06).  The odds ratio for exposure in the leisure activities model was 1.05 

(95% CI = 1.00-1.11), but since this was not significant (p>0.05) we fail to reject the null 

hypothesis and conclude there was not a statistically significant correlation between 

exposure score and pain interference with leisure activities, after adjusting for 

confounding variables. 

	

Table 4.16. Multivariate logistic regression model for the dependent variable ‘Pain 

interference with leisure activities’  

 Pain interference with leisure activities 
Variables OR 95% CI p 
Exposure 1.05 1.00-1.11 0.06 
Age 1.03 0.97-1.09 0.41 
Disability    
 No Ref   
 Yes 2.35 0.53-10.31 0.26 
Practice site    
 Other Ref   
 Community 2.67 1.20-5.94 0.35 
 Hospital 3.37 1.19-9.59 0.14 
Years practiced 1.00 0.94-1.06 0.93 
Notes:  
Wald test statistic p=0.01  
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
	

4.9.6 Multivariate logistic regression for the dependent variable ‘pain interference with 

relationships’ 
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Table 4.17 presents the findings of the multivariate logistic regression analyses 

for the outcome: pain interference with relationships. The model was statistically 

significant (p=0.02) at a significance level of 0.05. There was a statistically significant 

association between exposure score and pain interference with relationships (p=0.01). 

The odds ratio for exposure in the relationships model was 1.06 (95% CI = 1.01-1.11), 

which indicated a positive correlation between exposure and pain interference with 

relationships. Individuals with a higher exposure score had 1.06 times greater odds of 

pain interfering with relationships compared to individuals with a lower exposure score, 

after adjusting for potential confounding variables: age and marital status. Therefore we 

reject the null hypothesis and conclude there was a statistically significant correlation 

between exposure score and pain interference with relationships, after adjusting for 

confounding variables. 

 

Table 4.17. Multivariate logistic regression model for the dependent variable ‘Pain 

interference with relationships’	

 Pain interference with relationships 
Variables OR 95% CI p 
Exposure 1.06 1.01-1.11 0.01 
Age 0.99 0.96-1.01 0.33 
Marital status    
 Other Ref   
 Married 0.53 0.23-1.21 0.13 
Notes:  
Wald test statistic p=0.02 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
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4.9.7 Multivariate logistic regression for the dependent variable ‘pain interference with 

work’ 

Table 4.18 presents the findings of the multivariate logistic regression analyses 

for the outcome: pain interference with work. The model was statistically significant 

(p=0.04) at a significance level of 0.05, but there was not a statistically significant 

association between exposure score and pain interference with work (p=0.21). The odds 

ratio for exposure in the work model was 1.03 (95% CI = 0.98-1.09), but since this was 

not significant (p>0.05) we fail to reject the null hypothesis and conclude there was not a 

statistically significant correlation between exposure score and pain interference with 

work, after adjusting for confounding variables. 

 

Table 4.18. Multivariate logistic regression model for the dependent variable ‘Pain 

interference with work’ 

 Pain interference with work 
Variables OR 95% CI p 
Exposure 1.03 0.98-1.09 0.21 
Baseline pain 1.22 0.98-1.51 0.08 
Race    
 Other Ref   
 White 0.52 0.13-2.06 0.35 
Disability    
 No Ref   
 Yes 1.56 0.43-5.66 0.50 
Notes:  
Wald test statistic p=0.04 
OR = odds ratio 
95% CI = 95 percent confidence interval 
p = p-value 
Ref = reference group 
	
 

4.10 Conclusions for hypotheses 12 through 22 
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The conclusions for study hypotheses 12 through 22 are shown in Table 4.19. In 

three cases the null hypothesis (no correlation between exposure score and outcome) was 

rejected (p<0.05) to conclude there was a statistically significant positive correlation 

between exposure score and the dependent variable after adjusting for potential 

confounders: 1) exposure and adverse events from any of the pain management strategies 

used; 2) exposure and workdays lost in the last six months due to pain; and 3) exposure 

and pain interference with relationships. 

In five cases the null hypothesis (no correlation between exposure score and 

outcome) was not rejected (p>0.05) to conclude there was not a statistically significant 

correlation between exposure score and the dependent variable after adjusting for 

potential confounders: 1) exposure and pain intensity after treatment; 2) exposure and 

percent of pain relieved from all pain management strategies used; 3) exposure and 

satisfaction with pain management strategies used; 4) exposure and pain interference with 

leisure activities; and 5) exposure and pain interference with work.  

In three instances it was not possible to create a model with a significant wald 

value (due to the significance values of each independent variable) and therefore the null 

hypothesis could not be tested: exposure and hospital admissions in the last five years due 

to pain; 2) exposure and emergency department visits in the last five years due to pain; 

and 3) exposure and pain interference with daily activities.  
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Table 4.19. Results of study hypotheses twelve through twenty-two 

Null hypothesis (H0): p Conclusion 
No correlation between exposure score and pain intensity after treatment after 
adjusting for potential confounders 

0.47 Fail to reject 
H0 

No correlation between exposure score and percent of pain relieved from all pain 
management strategies used after adjusting for potential confounders 

0.43 Fail to reject 
H0 

No correlation between exposure score and adverse events experienced from any 
of the pain management strategies used after adjusting for potential confounders 

<0.01 Reject H0 

No correlation between exposure score and hospital admissions in the last five 
years due to pain after adjusting for potential confounders 

Unable to compute 

No correlation between exposure score and emergency department visits in the last 
five years due to pain after adjusting for potential confounders 

Unable to compute 

No correlation between exposure score and workdays lost in the last six months 
due to pain after adjusting for potential confounders 

0.01 Reject H0 

No correlation between exposure score and satisfaction with all pain management 
strategies used after adjusting for potential confounders 

0.09 Fail to reject 
H0 

No correlation between exposure score and pain interference with daily activities 
after adjusting for potential confounders 

Unable to compute 

No correlation between exposure score and pain interference with leisure activities 
after adjusting for potential confounders after adjusting for potential confounders 

0.06 Fail to reject 
H0 

No correlation between exposure score and pain interference with relationships 
with other people after adjusting for potential confounders 

0.01 Reject H0 

No correlation between exposure score and pain interference with work after 
adjusting for potential confounders 

0.21 Fail to reject 
H0 

 

4.11 Validity of the instrument 

Three multivariate models provided evidence of criterion validity by 

demonstrating that exposure score was associated with: 1) Adverse events from any of 

the pain management strategies used (p<0.01); 2) Workdays lost in the last six months 

due to pain (p=0.01); and 3) Pain interference with relationships (p=0.01). Significant 

increases in baseline pain between each level of exposure score (p<0.01) provided further 

evidence of criterion validity.  

 

4.12 Exposure profiles 

Table 4.20 shows the average exposure profile for an average individual with 

chronic pain. The average individual in this study used an average of 13 pain 

management strategies, including: medications (n=5); medical strategies (n=1); physical 
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strategies (n=2); psychological strategies (n=1); home remedy strategies (n=4). The most 

notable characteristics of the exposure profile are that the average individual is not using 

any medication at high levels and that they are using a number of strategies other than 

medications (n=8), in particular home remedies. The average individual was used in this 

example rather than a randomly selected individual so that the profile would better match 

that of the average sample, rather than being skewed by a randomly selected individual 

who may use comparatively fewer or more strategies compared to the average individual. 

 

Table 4.20. Average exposure profile for an individual with chronic pain 

Strategy Exposure Score 
Medications (n=5) 8 
 OTC NSAIDs 1 
 OTC acetaminophen 1 
 Ibuprofen 2 
 Naproxen 3 
 Acetaminophen 1 
Medical (n=1) 1 
 Steroid injections 1 
Physical (n=2) 2 
 Physical activity 1 
 Physical therapy 1 
Psychological (n=1) 1 
 Relaxation 1 
Home remedies (n=4) 4 
 Changing body position 1 
 Rest 1 
 Avoid specific activities 1 
 Hot or cold packs 1 
Overall Exposure Score 16 
This exposure profile represents the average individual in the data with chronic pain. 
Strategy indicates the type of strategy used. 
All strategies are categorized according the conceptual model of pain. 
Exposure score indicates the score assigned to a given strategy based on the use of that strategy. 
The overall exposure score is the sum of all exposure scores for all strategies used by the individual. 
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Chapter 5: DISCUSSION AND CONCLUSION 

5.1 Overview 

In this chapter, a discussion of the key findings from this validity study is 

presented. Then, the limitations of the study are discussed, and recommendations for 

future work are proposed. Finally, this thesis concludes with a summary of the 

investigation.  

 

5.2. Key findings 

There were eight key findings from this study. First, the tool developed in this 

study provides evidence of criterion validity according to three of the multivariate models 

tested, which found that the exposure score was positively and independently associated 

with: 1) adverse events from any of the pain management strategies used; 2) workdays 

lost in the last six months due to pain; and 3) pain interference on relationships. 

 Second, the independent variable health status made a significant contribution to 

three of the multivariate models.  

Third, neither age nor sex made a significant contribution to any of the 

multivariate models.  

Fourth, pain intensity after treatment and percent of pain relief from all strategies 

did not differ by level of exposure. 

Fifth, the tool provides further evidence of validity by demonstrating that there 

are significant increases in baseline pain between each level of exposure score. 

Sixth, the pharmacists in this study used a wide variety and large number of pain 

self-management strategies.  
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Seventh, the doses of medications used by individuals with chronic pain were 

generally low.  

Eighth, the exposure profile is a convenient way to summarize the type and 

quantity of pain self-management strategies used by individuals with chronic pain. 

  

5.2.1 Key finding 1 

The first key finding relates to the associations found between exposure and self-

reported pain outcomes. Exposure was positively and independently associated with three 

of the self-reported pain outcomes tested in the multivariate analyses: 1) adverse events 

from any of the pain management strategies used; 2) workdays lost in the last six months 

due to pain; and 3) pain interference on relationships. There are several types of validity 

that were introduced in chapter three. Validity is not an all-or-nothing concept, rather the 

measure of validity lies along a continuum and therefore the associations found between 

exposure score and adverse events, workdays lost, and relationships provide some 

evidence of criterion validity.  

Exposure to pain management strategies was positively and independently 

associated with adverse events, meaning that individuals with higher exposure scores 

experienced more adverse events from the medications that they use. This finding adds to 

the validity evidence for the tool since it would be expected that higher exposure scores 

are a result of taking high doses of several medications, which have the potential for 

adverse events such as side effects or drug-drug interactions.  

Exposure to pain management strategies was positively and independently 

associated with workdays lost, meaning that individuals with higher exposure scores 
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reported missing more workdays compared to those with a lower exposure score. This is 

an intuitive finding, since those who are using more pain self-management strategies may 

have less time available, be in more pain, or experiencing side-effects and therefore 

unable to work.  

Exposure to pain management strategies was also positively and independently 

associated with pain interference on relationships, meaning that individuals with higher 

exposure scores reported pain interfered with their relationships with others more than 

those with a lower exposure score. It is noteworthy that baseline pain was not associated 

with interference with relationships; therefore it is the exposure to pain management 

strategies, rather than pain, that the respondents perceive interferes with relationships. 

Reasons why individuals with greater exposure to pain self-management strategies find 

pain interferes with their relationships with other people are unclear; one could speculate 

that it may be because a lot of their time is consumed participating in self-management 

strategies (i.e., physician visits, collecting prescriptions, attending activities, etc.), or 

perhaps it has to do with the pain itself (i.e., they are using more strategies because their 

pain is worse, and because they have pain they do not have the initiative to nurture 

relationships with people). 

 

5.2.2 Key finding 2 

The second key finding was that the independent variable health status made a significant 

contribution to three of the multivariate models (pain intensity after treatment, relief from 

all pain management strategies, and satisfaction with pain management strategies). This 

finding suggests that the perceived health status of an individual with chronic pain can 
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influence their pain outcomes, a finding that is supported by research by Frostholm et al. 

(2007) that found an individual’s perception of their health can affect their health 

outcomes. Therefore, psychological or physical interventions to improve how individuals 

with chronic pain perceive their health could improve their pain outcomes, as advocated 

by Petrie and Weinman (2012) who argue that interventions are needed to change 

unhelpful perceptions of disease in order to improve an individuals’ health psychology.  

 

5.2.3 Key finding 3 

The third key finding was that this study found neither age nor sex made a 

significant contribution to any of the multivariate models, indicating that they were not 

associated with pain outcomes in this investigation. This is surprising because there is a 

considerable amount of literature reporting the impact of age on the prevalence of chronic 

pain and effect on pain outcomes (Kennedy, Roll, Schraudner, Murphy, & McPherson, 

2014; Langley, 2011; Nahin, 2015; Tsang et al., 2008; Verhaak, Kerssens, Dekker, Sorbi, 

& Bensing, 1998) and sex (Berkley, Zalcman, & Simon, 2006; Elzahaf, Tashani, 

Unsworth, & Johnson, 2012; Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & Riley, 

2009; Kennedy, Roll, Schraudner, Murphy, & McPherson, 2014; Langley 2011; Nahin, 

2015; Pieh et al., 2012; Tsang et al., 2008; Wiesenfeld-Hallin, 2005), where the general 

trend in the literature indicates that the prevalence of chronic pain increases with age 

(Langley, 2011; Tsang et al., 2008). Given the differences in pain prevalence and pain 

outcomes depending on age, it was thought that the age variable may make a significant 

contribution to the multivariate models, but this was not the case. This suggests that the 
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pain outcomes investigated in this study were not influenced by the age of the 

participants, which is a new finding identified by the multivariate regression models.  

Differences between sexes have been identified in other studies, for example the 

prevalence of pain is typically higher among women than men (Elzahaf, Tashani, 

Unsworth, & Johnson, 2012; Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & Riley, 

2009; Langley, 2011; Kennedy, Roll, Schraudner, Murphy, & McPherson, 2014; Nahin, 

2015; Tsang et al., 2008) and there are differences in the strategies used to manage pain 

between sexes (Racine et al., 2014). Similar to age, it was thought that the well-

established differences between sexes might indicate that the sex variable would make a 

significant contribution to the multivariate models, but again this was not the case. The 

pain outcomes explored in this study were not affected by the sex of the participant, 

which is also a new finding identified by this study. 

 

5.2.4 Key finding 4 

The fourth key finding was that pain intensity after treatment and percent of pain 

relief from all strategies did not differ by level of exposure. This finding further 

advocates for the IMPACCT recommendations (Dworkin et al., 2005; Turk et al., 2003) 

that relief from pain should not be the sole outcome of interest when investigating pain 

(Lee, 2016). Had relief from pain been the only pain outcome investigated in this study, 

then our conclusion would have been that exposure to pain management strategies was 

not associated with pain outcomes. However, since we investigated multiple pain 

outcomes, we were able to identify the pain outcomes that were associated with exposure 
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to pain management strategies and those that were not, which adds extra dimensions to 

this study and may be helpful for patients when selecting pain management strategies.  

Previous studies have identified that many patients do not obtain sufficient relief 

from their pain management strategies. For example, a European study reported 40% of 

patients surveyed had inadequately controlled pain and 64% of these patients received 

inadequate pain control from their pain medications (Breivik, Collett, Ventafridda, 

Cohen, & Gallacher, 2006). Our study is in line with these findings by reporting that the 

total exposure to pain management strategies was not associated with the self-reported 

percent pain relief from pain management strategies in this sample of pharmacists. This is 

an interesting finding that has important implications for patient care: greater exposure to 

pain management strategies does not necessarily mean individuals with pain will 

experience more pain relief; and further emphasizes the need for adequate pain 

management (Jambunathan, Chappy, Siebers, & Deda 2016). 

 

5.2.5 Key finding 5 

 The fifth key finding was that the tool provides further evidence of validity by 

demonstrating that there are significant increases in baseline pain between each level of 

exposure score. The median score for individuals with low exposure was	6.1,	increasing	

to	7.5	for	individuals	with	a	medium	exposure	score,	and	further	increasing	to	8.2	

for	those	with	a	high	exposure	score	(p<0.01).	This	significant	increase	in	baseline	

pain	as	exposure	increases	is	a	logical	finding	that	indicates	those	using	more	

strategies	and	higher	doses	of	medications	have	higher	levels	of	baseline	pain.	There	

is	little	evidence	of	the	effect	of	baseline	pain	on	pain	outcomes	in	the	literature,	but	
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one	study	found	the	level	of	baseline	pain	could	predict	the	level	of	chronic	pain	in	a	

study	of	patients	with	a	distal	radius	fracture	(Mehta,	MacDermid,	Richardson,	

MacIntyre	&	Grewal,	2015),	while	a	systematic	review	investigating	minimum	

clinically	important	differences	in	acute	pain	found	that	individuals	with	baseline	

pain	required	more	pain	reduction	in	order	to	get	sufficient	pain	relief	(Olsen	et	al.,	

2017).	 

 

5.2.6 Key finding 6 

The sixth major finding was that a total of 100 different strategies were used by 

the pharmacists in this study to self-manage their pain. The mean number of strategies 

used by pharmacists in this study was 12.7 (SD=4.7), and the mean exposure score was 

16.8 (SD=9.1). The large variety of pain self-management strategies implies that 

individuals with chronic pain may experience high levels of pain frequently, that some 

strategies are not effective at providing adequate pain relief alone, and therefore multiple 

strategies are required to manage their pain. This finding also indicates that a tool to 

capture the overall exposure of these strategies may be helpful for individuals with 

chronic pain to manage their treatment strategies and ultimately improve their clinical 

outcomes.  

There were examples of strategies from all components of the conceptual model 

used in this study, including: medical strategies such as steroid injections, chiropractor 

visits, and surgery; medications such as acetaminophen and NSAIDs; physical strategies 

such as physical activity and physical therapy; psychological strategies such as 

meditation and relaxation; and home remedies such as changing body position and rest. 
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Interestingly, the most commonly reported strategies overall were changing body position 

(n=147) and rest (n=135), which demonstrates the popularity of non-medical strategies 

for pain self-management and thus emphasizes the need for a more holistic approach to 

assessing pain management, such as that offered by the tool in this study. Therefore, 

these findings provide evidence that clinical assessments consisting only of the 

medications used by individuals with chronic pain are not sufficient because they do not 

capture all of the strategies used by individuals with chronic pain. Furthermore, this also 

demonstrates that the Slack conceptual model of pain (Axon, Patel, & Slack, 2017) is a 

valid way of organizing a comprehensive list of pain self-management strategies.  

In addition, the finding that individuals with chronic pain use a wide variety of 

strategies to manage their pain should promote recognition of the burden this must have 

on these individuals. The exposure profile for the average individual with chronic pain 

shown in section 4.12 indicates that the average individual with pain uses 13 pain 

management strategies, which includes five medications (prescription and OTC), steroid 

injections, physical activity and physical therapy, relaxation, changing body positions, 

rest, avoiding specific activities, and using hot or cold packs. NSAIDs and 

acetaminophen were listed in the exposure profile, indicating their common use, which 

concurs with findings by Breivik, Collett, Ventafridda, Cohen, & Gallacher (2006) who 

found NSAIDs were used by 44% of individuals in their survey of European individuals 

with chronic pain and acetaminophen (paracetamol) was used by 18% of individuals. 

Breivik, Collett, Ventafridda, Cohen, & Gallacher (2006) also reported that use of pain 

management strategies other than medications was very common in individuals with 

chronic pain across Europe, averaging at 69% and ranging from 56% to 91%. The time 
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component alone surely has a considerable impact for these individuals, as these 

strategies require frequent visits to the pharmacy to collect medications and doctors office 

visits for injections, time to travel to and participate in physical activities and physical 

therapy sessions, finding time for relaxation and rest, and the inconvenience of avoiding 

certain activities. One could also assess the impact of cost on these individuals as well, as 

each of these strategies is likely to present a considerable financial burden. Individuals 

with chronic pain may have to pay for medications, doctor’s office visits, and to attend 

physical activity and physical therapy sessions. Costs would be even greater if indirect 

medical costs are also considered, such as presenteeism, absenteeism, caregiver burden, 

travel costs, and missed opportunity costs. Therefore, in addition to trying to improve the 

clinical outcomes for individuals with pain, it may also be appropriate to assess the 

resources available to support these individuals, and to offer greater sympathy to 

individuals who are trying to manage their chronic pain.  

 

5.2.7 Key finding 7 

The seventh major finding of this study was that the doses of medications used 

were generally low, for example over three-quarters (n=44, 76%) of the non-opioid 

prescription drugs reported were taken at doses below the maximum recommended dose. 

This finding is particularly surprising since pharmacists’ have advanced knowledge about 

medication use, and therefore it could be expected that they would use the appropriate 

dose of medications. The premise for our study was that participants with more pain will 

use more management strategies and therefore will have higher exposure scores, so it was 

interesting that these individuals used low or moderate doses of medications despite 
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having severe pain. This appears to be a new finding that has not been reported 

previously in the literature.  

 

5.2.8 Key finding 8 

 The final key finding is that the exposure profile is a convenient way to 

summarize the type and quantity of pain self-management strategies used by individuals 

with chronic pain. Although the profile presented in section 4.12 represents an average 

individual within a group, the exposure tool could be used with individual patients to 

identify strategies that are being underutilized either from non-adherence or from lack of 

knowledge. Individuals with pain could use this tool independently or with their 

physicians to evaluate types of management strategies being used to either add other 

strategies or replace less effective strategies with more effective strategies. This could be 

in the format of the individual attempting to self-manage their pain at home, or 

calculating their exposure to all pain management strategies so that they are better 

informed for their appointment with their physician, or in collaboration with their 

physician during their appointment to discuss the strategies that the individual is using, 

and investigate how any changes they plan to make might impact their pain outcomes. 

However, because of the limitations to the data, the level of use for non-pharmacological 

strategies could not be included, which is an area for improvement in future research. 

 

5.3 Impact of findings 

 This study developed a tool to calculate exposure to all pain self-management 

strategies used by individuals with chronic pain. It was important to capture exposure to 
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all pain strategies used by an individual, which accounts for the full range of strategies 

used, as well as the doses used for medications, so that the overall pattern of individuals’ 

pain management strategies could be investigated. Assessing only some of the strategies 

used, or only investigating the doses of medications used, does not provide a complete 

assessment of an individual’s pain management approach. Individuals with chronic pain 

and their physicians can use the tool developed in this study to evaluate the types of 

management strategies being used. The development of this tool was based on the study 

by Robinson-Papp et al. (2015), however the tool developed in our study goes beyond 

that of Robinson-Papp’s by attempting to capture all pain self-management strategies 

used, not just medications and drug-based topical products. Therefore, our tool should 

provide a more holistic assessment of the pain management strategies used by individuals 

with chronic pain. In addition, Robinson-Papp et al. (2015) only used one pain outcome 

(pain intensity) to test the validity of their tool, whereas in our study we attempted to 

assess the validity of our tool using eleven pain outcomes.  

The findings of this study may have an impact on clinical recommendations for 

pain management, and on public health policies. For example, greater exposure to pain 

self-management strategies increased the odds that an individual reported experiencing an 

adverse event from their pain self-management strategies, and missed more workdays. 

Reasons why this may be have already been discussed, but this finding indicates policies 

should be developed to support individuals with pain to manage their work schedules. 

Furthermore, the greater exposure an individual who has pain has to management 

strategies, the greater interference it has on his/her relationships with other people. 
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Therefore, patients and clinicians should be cautious when recommending or using too 

many pain management strategies as this may have some impact on social isolation.  

Overall, the tool developed in this study may help an individual to select the most 

appropriate pain self-management strategies according to their preferences for particular 

pain outcomes. 

 

5.4 Limitations 

There were several limitations with this study. First, the data used in this study 

were obtained from a survey, which involved assumptions about participants 

understanding the questions and answering them accurately, and can cause recall bias and 

response bias from the participants. However, this was less of a concern since the 

participants were all pharmacists who typically exhibit high health literacy.  

Second, the data used in the study came from a sample of pharmacists from one 

state in the US, and thus is not generalizable to pharmacists across the US or the general 

population of the US. This is not important for the purposes of this efficacy study, which 

aimed to investigate the validity of the tool developed. Theoretically, if an association 

could not be found in this sample of pharmacists, it is unlikely to exist in the general 

population.  

Third, dose data were not available for strategies other than medications, and 

therefore these strategies were assigned one point or no points according to whether or 

not they were used. For example, if an individual with pain reported using exercise to 

manage his/her pain, this was assigned one point, regardless of the frequency and 

intensity of the exercise. In contrast, a medication may be assigned several points based 
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on the total exposure. However, a consistent approach was taken for assigning points to 

all non-medication strategies.  

Fourth, there were several instances where complete dose data were unavailable 

and assumptions had to be made to compile the database. Again, these assumptions were 

implemented consistently. However, sensitivity analyses were performed to test the effect 

of using a different dose (lowest dose, midpoint dose, and highest dose) in cases where 

the daily dose for a medication was unclear, and found there was little difference in 

exposure scores. There were also many instances where demographic data were not 

provided, which may have biased the findings of the models. A more complete set of 

demographic variables could influence whether or not certain independent variables are 

associated with a particular pain outcome, or whether they make a significant 

contribution to the multivariate models.  

Fifth, in instances where individuals reported using multiple medications, 

especially of the same category (e.g., three different NSAIDs), points were assigned for 

the use of all medications listed, which may not have been the case in reality (i.e., an 

individual using three different NSAIDs may rotate use between all three, rather than 

using all three simultaneously). This would have artificially increased the exposure score 

assigned to that individual.  

Finally, in a few instances the reported dose of medication far exceeded the 

maximum recommended dose, which may be a respondent error. For example, the score 

of 22 for naproxen was particularly high (representing 525% of the maximum 

recommended weekly dose). 
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5.5 Recommendations for future work 

In order to address the limitations and improve this study generally, the following 

recommendations could be considered for future work. First, since this study was 

conducted using a sample of pharmacists from one state, additional data could be 

collected using a sample of pharmacists from across the US to improve the 

generalizability of the findings.  

Second, the data collection method could be revised to improve the quality of data 

collected, in particular the quality of data for dose of medications and quantity or 

frequency of other strategies used, which would reduce the assumptions required for 

missing dose data. In addition, if more participants reported their demographic data, it is 

possible that a greater number of independent variables would make a significant 

contribution to the multivariate models. 

Third, and related to improved data on the exposure (dose of medications or 

frequency of other strategies) of self-management strategies, it may be possible to 

investigate alternative methods for assigning points to non-medication strategies. For 

example, it would be interesting to investigate the effect that varying the scores assigned 

to non-medical strategies has on the association between overall exposure score and self-

reported pain outcomes. The challenge to this approach would be determining an 

appropriate score to assign to a particular non-medical strategy. Some options may be 

easier to assign than others, for example, a thirty-minute moderate intensity exercise 

session may be assigned one point, since this relates to healthy living guidance, but 

assigning points for a quantity of other strategies, such as relaxation for example, could 
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be more difficult, since there is little guidance available for the amount of relaxation to 

which an individual should be exposed. 

Fourth, the tool used to calculate the total exposure score could be developed 

from the spreadsheet database into an online calculator, whereby users select the 

strategies, and exposure to these strategies, and a total score is calculated. This would 

make the tool more user-friendly and allow the tool to be used in populations other than 

pharmacists, such as other healthcare professionals with chronic pain or individuals with 

chronic pain from the general population.  

Finally, further work could be made to the exposure profile to enhance the 

usability of the profile and improve the way information is presented. The exposure 

profile could be presented in an interactive way that allows users to select how they want 

to view the strategies that they use. For example, the profile could display all of the self-

management strategies that they use, or the user could select a certain category, such as 

medications only, to focus on these strategies in greater detail. Alternatively, strategies 

could be organized in different formats, perhaps with all pharmacologic strategies on one 

side and non-pharmacologic strategies on another, or stratified according to low, medium, 

and high exposure to compare frequently used strategies with less-frequently-used 

strategies. This could be done in collaboration with the online development of the 

exposure tool so that both the process of calculating the exposure score, and the way 

output is presented, are clear, easy to use, and informative to patients and healthcare 

professionals. It may also be possible for the tool to store the data as it is collected, and as 

this database grows researchers can investigate any patterns that emerge, for example, 
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which medications lead to the most adverse events, which strategies are most commonly 

used, which strategies are used less frequently than recommended, etc.  

 

5.6 Conclusion  

The findings of this study showed that individuals with chronic pain use a mean 

of 12.7 (SD=4.7) pain self-management strategies to manage their pain. The tool 

developed in this study calculated a mean exposure score of 16.8 (SD=9.1). Exposure to 

pain self-management strategies was positively associated with three reported self-

reported pain outcomes in the multivariate analyses in this sample of pharmacists: 

adverse events from any of the pain management strategies used; workdays lost in the last 

six months due to pain; and pain interference on relationships; which provides evidence 

of its validity. The exposure profile produced for the average individual in this study can 

be used to produce a comprehensive, patient-centered, and individualized profile of the 

variety and quantity of pain self-management strategies used by individuals with chronic 

pain, and help to identify less effective strategies to remove or more effective strategies 

to add into their pain management regimen. Further work is necessary to refine the 

predictive capability of the tool by attempting to obtain dose and quantity data for a 

greater variety of pain self-management strategies, such as physical, psychological, and 

home remedy strategies.  
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