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ABSTRACT 

 Chronic pain is a significant health condition that requires a multidisciplinary approach to 

treatment. Currently there are efficacious interventions for treating chronic pain, but disparities 

occur in the assessment and treatment of chronic pain (AHRQ, 2019). Understanding the social 

determinants that influence pain management behaviors and health outcomes is necessary in 

knowing where and how to intervene and improve them. The proposed study aimed to 

understand the role of health literacy as a predictive factor of both pain outcomes (severity, 

disability, and quality of life) and pain management behaviors, including treatment adherence 

and following provider recommendations. It was hypothesized that individuals who report higher 

health literacy levels would report higher adherence to following their providers 

recommendations and attending treatment appointments. It was also hypothesized that people 

who report higher health literacy levels would report lower pain severity, disability, and higher 

quality of life. Data was collected through a Qualtrics Survey of patients recruited from two 

community clinics in Athens, GA. Analyses including Bivariate Correlational Analysis, Analysis 

of Variance, Principal Component Analysis, and Linear Regression Analysis were used to test 



 

 

 

hypotheses. The results of the study partially supported the hypothesis of the study. The findings 

supported the hypothesis that health literacy has a significant negative correlational relationship 

with pain severity and disability. The results also showed that health literacy has a positive 

correlational relationship with health-related quality of life. The results however did not support 

the notion that health literacy has a relationship with adherence to treatment recommendations 

and treatment appointment attendance. A regression analysis was conducted to determine the 

strength of the relationship between health literacy and chronic pain outcomes, and it was found 

to explain a significant amount of the variance in pain severity, pain disability, and quality of life 

outcomes. The findings of the study suggest that extrinsically related health literacy skills are 

predictive of chronic pain severity and disability. It highlights that future research should focus 

on developing health literacy strategies that target population health literacy weaknesses and 

needs, by increasing access points to health information and resources. Additionally, this study 

highlights the need to continue focusing on understanding the patient provider interaction factors 

that can negatively impact treatment engagement and chronic pain outcomes. 
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CHAPTER 1 

INTRODUCTION  

Problem Statement 

  Chronic pain is a pervasive health condition that plagues an estimated 100 million 

Americans and approximately 1.5 billion worldwide (American Academy of Pain Medicine 

[AAPM], 2011). It is one of the most frequent reasons for seeking medical care and is one of the 

most common conditions seen in primary care practices. Chronic pain has deleterious effects, 

where those diagnosed with chronic pain conditions tend to suffer higher rates of disability, 

reduced sleep quality, anxiety, stress, depression, and reduced social activities (Furnes. Natvig, 

& Dysvik, 2014). Such adverse effects can significantly reduce a person's quality of life, 

affecting their sense of hope and even view of self.  

The adverse effects of chronic pain are not limited to the individual; they extend to the 

health care system, costing between $261 to $300 billion annually in healthcare-related costs 

(Institute of Medicine of the National Academies Report, 2011). Such prevalence and social 

impact highlight how much of a public health concern chronic pain is and further demonstrates 

the necessity of developing interventions to improve treatment outcomes and address factors 

contributing to pain-related treatment disparities.  

Health disparities are a pervasive problem in overall healthcare, with its effects extending 

to chronic pain treatment outcomes. Research shows that there are differences in outcomes of 

pain severity, pain prevalence, and quality of pain treatment among ethnic minorities, low 

socioeconomic status (SES) groups, older adults, and those with low literacy levels (Logan, 
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2017; Mackey et al., 2016; Nielen-Bohlman et al., 2004). These disparities occur due to 

challenges with access and utilization of care (Anderson et al., 2011). To better understand why 

these disparities occur, researchers must understand the facilitators and barriers to accessing and 

utilizing care. 

Arguably there are contextual/systemic and individual factors that influence health 

behaviors and health outcomes. These factors consist of predisposing factors like socio-

demographic factors, enabling factors like finance, education, policy, and needs factors, which 

are health outcomes (Andersen et al., 2011). They all interact to influence patient-provider 

interactions and perceived health status. Health literacy falls within the predisposing and 

enabling factors umbrella. It represents "the cognitive and social skills which determine the 

motivation and ability of individuals to gain access to, understand, and use information in ways 

which promote and maintain good health" (WHO, 1998 PG 10). Health literacy is more than the 

education level of an individual; it is a blend of skills, behaviors, and social factors that affect 

overall health.   

Health literacy is one of the many social determinants of health; it has a growing body of 

research that suggests it may play an essential role in influencing health outcomes. Health 

literacy comprises functional, social, and critical thinking skills needed within health 

information-seeking contexts (Logan, 2017). It could even be such a significant predictor of 

health that it moderates the effects of other variables like education and race (Sentall & Haplin, 

2006). Examining the relationship between health literacy and chronic pain health outcomes 

could inform interventions aimed at reduces barriers to better treatment outcomes.   

Low health literacy can have negative effects on health and health behaviors. Research 

shows low health literacy has been associated with more significant hospitalizations, poor 
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medication adherence, poorer overall health status, and higher morbidity and mortality (Rogers 

et al., 2020). Additionally, low health literacy has been associated with inadequate health-related 

behaviors (Berkman et al., 2011). This is especially an area of concern considering pain 

management behaviors are critical for dealing with chronic pain.   

More specifically regarding pain management behaviors, treatment of chronic pain 

typically involves regimens tailored to an individual’s chronic pain condition. The regimens can 

be complicated and often require people to develop acute and preventative strategies like 

medication and behavioral lifestyle changes, self-monitoring of symptoms, and attending 

medical appointments (Powers, Gilman, & Hershey, 2006; Powers & Andrasik, 2005). Such 

health behaviors are an important part of pain management treatment and adhering to them have 

been associated with better outcomes (Dumoulin et al., 2010; Lambeek et al., 2009; Dersh et al., 

2002). Health literacy may play an instrumental role within this aspect of pain-management 

behaviors and in turn, influence patient treatment outcomes. The Andersen model supports this 

notion, as health literacy is a factor within individual characteristics that interact with contextual 

factors to influence health behaviors (personal health practices and use of health services) and 

health outcomes (Andersen et al., 2011). Which highlights the importance of more studies being 

conducted to understand if and how health literacy influences health behaviors such as adhering 

to treatment recommendations and using health care services.  

Additionally, the growing literature on health literacy and chronic conditions shows that 

health literacy can affect self-management behaviors in those diagnosed with chronic diseases 

like diabetes, asthma, and arthritis (Mackey et al., 2016). The implications of such findings 

suggest a chronic disease like chronic pain may yield similar results on the impact of health 
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literacy. Yet there is not enough data to conclude on health literacy's relationship with chronic 

pain adherence behaviors and pain experience.  

Some of the studies that have been published show low health literacy can negatively 

affect a person’s, ability to take medications appropriately, interpret labels and health messages, 

opioid use, emergency care use, risk of mortality, and overall health status (Berkman et al., 2011; 

Rogers et al., 2020; Glassman et al., 2019; Loke et al., 2012). Notably with the studies that have 

been done, the findings still are not enough to make substantive conclusions on health literacy 

and chronic pain. For example, one study looking at the relationship between health literacy, 

pain awareness, medication use, and pain severity found literacy did not affect pain severity or 

intensity but affected medication knowledge (Devraj, Herndon, & Griffin, 2013). In contrast, 

another study looking at similar variables found a negative relationship between health literacy 

and opioid misuse, pain severity, and pain disability (Rogers et al., 2020). One meta-analysis 

looking at health literacy and pain found the evidence across different studies to be inconsistent 

(Mackey et al., 2016). Though definitive conclusions cannot be made, these studies inform that 

health literacy is a factor to consider in impacting both pain management behaviors and overall 

pain experience. Further demonstrating that the relationship between health literacy and pain-

related behaviors and outcomes needs to be further clarified.  

Regarding the pain experience, there is also a paucity of research on the relationship 

between health literacy and chronic pain-related factors like pain severity, disability, and quality 

of life. One study by Wolf et al. (2005), studying health literacy and functional health status, 

found that inadequate health literacy was independently associated with worse mental and 

physical health status among older adults. Although limited to an older population and 

generalized to all health conditions, their findings found a significant relationship between 
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literacy and functional health status. Another study looking at the relationship between pain 

intensity and health literacy found that those with higher levels of health literacy reported less 

pain intensity (Köppen et al., 2017). These findings suggest that health literacy may play an 

essential role in chronic pain-related outcomes like intensity and functional health. The 

relationship between health literacy and pain quality of life in those with chronic pain remains 

unclear (Tokuda et al., 2009; Al Sayah et al., 2013). Understanding the dynamics of the 

relationship could help inform treatment and possibly reduce the health disparities that occur in 

chronic pain treatment outcomes.  

Overall, a growing number of studies highlight that those with low health literacy have 

poorer quality of life and poorer health-related behaviors, including pain self-management skills 

and lower treatment adherence (Wang et al., 2015; Mackey et al., 2016; Edward et al., 2018). 

Increasing the amount of studies focused on clarifying the impact health literacy has on pain 

management behaviors and health outcomes in primary care settings is important, given how 

necessary self-management behaviors are in the management of chronic pain. Low health 

literacy may serve as a facilitator or barrier to proper pain health behaviors, but more studies are 

needed as the research on this relationship is still limited and inconclusive.  This study aims to 

expand and illuminate the relationship between health literacy and pain health behaviors, 

focusing on behaviors like treatment appointment adherence and following provider behavioral 

recommendations.  

There are numerous benefits that stem from understanding the relationship between 

health literacy and health behaviors like treatment adherence and following provider 

recommendations. Primarily, by attending to literacy and understanding how it influences 

adherence and pain- management behaviors, clinicians and researchers can understand what 
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factors to target to reduce the health disparities in chronic pain treatment. Additionally, it can 

inform the development of health literacy sensitive approaches that improve health outcomes for 

patients, increase appropriate utilization of care, and positively impact accessibility to healthcare. 

Overall, researchers must attend to health literacy as it may be more assertive a predictor than 

previously recognized in predicting pain management-related behaviors and pain-related health 

status.  

Purpose  

 The aim of the current study was to understand the factors that influence chronic pain 

management behaviors and pain-related outcomes. The variable considered is health literacy, 

aiming to understand how it impacts health behaviors like treatment appointment adherence and 

following provider recommendations, and consequently, the impact of health literacy on chronic 

pain related outcomes like pain disability, pain severity, and health-related quality of life. The 

study hopes to continue expanding the approach to studying health literacy, by utilizing a 

measure that assesses the multidimensional aspects of health literacy. Assessing both health 

literacy strengths and weaknesses in a population, instead of focusing strictly on reading, writing, 

and numeracy abilities. 

Significance 

Chronic pain conditions can be physically debilitating, psychologically distressing, and 

affect an individual’s overall quality of life. Thankfully, researchers have developed efficacious 

interventions for treating chronic pain, though they involve active participation from patients. 

This participation requires patient engagement in health behaviors and interaction with the 

healthcare system, which ultimately improves clinical outcomes. Such pain health behaviors are 

critical to care and can be influenced by socio-cultural factors like race, education, and 
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socioeconomic status. Notably, very few studies have examined whether health literacy is 

another variable that can impact pain management behaviors. This study aims to address the gap 

in the literature on chronic pain and health literacy by targeting health literacy and examining its 

role as a variable in pain management behaviors and treatment outcomes. 

Furthermore, as a construct, health literacy is typically limited to being measured in terms 

of reading comprehension, numeracy abilities, or education level. Yet such measures are limited 

in their approach to health literacy and go against the recognition of health literacy as comprising 

of both cognitive and functional skills. The measure used within this study has numerous scales 

that better encapsulate the concept of health literacy. The measurement tool used offers 

information on an individual’s ability to understand, engage with, and use health information and 

health services (Osborne et al., 2013). It also assesses an organization’s ability to provide 

services that enable a person to understand, engage with and use their health information or 

services (Osborne et al., 2013). This measure provides information on both health literacy skills 

and the individual’s health literacy strengths and weaknesses. It addresses both the personal and 

social dimensions of health literacy. The findings of this study will help inform the research 

approach to defining health literacy in chronic pain studies. While also informing the 

development of interventions for the needs and outcomes of the individual assessed and can even 

be extended to the organizational interventions.    

Broadly, this study informs on the way health literacy affects chronic pain health 

behaviors and health outcomes. It provides a foundation that informs researchers and providers 

on improving chronic pain self-care management skills. Some implications include the 

opportunity to create literacy-adapted interventions and literacy-adapted health education and 

information tools, which could positively influence self-management skills. Overall, the study’s 
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findings will provide insight into the dynamics between health literacy and pain-related 

outcomes while illuminating the factors that need to be addressed in primary care settings to 

reduce health care costs and improve treatment outcomes.  The current study was conducted in a 

rural clinic with an underserved population not limited to those who are socioeconomically 

disadvantaged, have ethnic minority status, and living in rural areas.  

Framework 

 This study utilizes a behavioral framework that focuses on both contextual and individual 

determinants of health. The model developed by Anderson aims to identify conditions that serve 

as barriers or facilitators to accessing healthcare. The framework highlights that contextual 

characteristics, individual characteristics, health behaviors, and health outcomes all interact and 

influence each other (Andersen et al., 2011). It suggests that there are three sets of factors, 

predisposing (demographic, social, cultural) factors, enabling (economic) factors, and need 

(health outcomes) factors. The predisposing factors facilitate or hinder the use of services, 

enabling factors help individuals seek health services, and the need factors measure the perceived 

need for health services (Andersen et al., 2011). The model suggests socio-cultural variables like 

education, occupation, ethnicity, demographics, health beliefs and attitudes, interact to increase 

or decrease adequate access to health care (Andersen et al., 2011). Effective access is measured 

as improved health status, health behaviors, and satisfaction from health service use. The 

framework suggests individual and contextual characteristics interact to influence health 

behaviors, which in turn influence health outcomes.  
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Research Question(s) and Hypotheses 

The study addressed the following research questions:  

1. RQ1- Quantitative: What is the relationship between health literacy and chronic pain 

outcomes? 

a. Hypothesis #1: There is a statistically significant negative correlational 

relationship between health literacy and pain severity. Those with lower scores 

across health literacy domains will report higher pain severity scores.    

b. Hypothesis #2: There is a statistically significant negative correlational 

relationship between health literacy and pain disability. Those with higher scores 

across health literacy domains will report lower levels of pain disability. 

a. Hypothesis #3: There is a statistically significant positive correlational 

relationship between health literacy and health-related quality of life. Those with 

lower scores across health literacy domains will report lower quality of life.  

2. RQ2– Quantitative: Does health literacy impact health behaviors such as healthcare 

utilization and self-management skills?  

a. Hypothesis #1: There is a statistically significant negative correlational 

relationship between health literacy domains and following provider 

recommendations about chronic pain. Those with higher scores across health 

literacy domains will report consistently following their provider 

recommendations for chronic pain management (lower scores). 

b. Hypothesis #2: There is a statistically significant negative correlational 

relationship between health literacy and attending treatment appointments for 
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chronic pain. Those with higher scores across health literacy domains will report 

consistently attending treatment appointments (lower scores). 

Nature of the Study 

 The nature of this study is quantitative. The independent variable is health literacy, while 

the dependent variables are treatment adherence, pain disability, pain severity, health-related 

quality of life. Participants were recruited from an integrated primary care setting, with inclusion 

criteria for participants to be above the age of 18 and meet diagnosis of chronic pain based on 

International Association for the Study of Pain (IASP) criteria for chronic pain, which is pain 

that has recurred for at least three months or longer.   

The Definitions and Operational Terms 

 For this study, the researcher chose to define the following essential terms:  

Chronic Pain: This is defined as any persistent or recurring pain occurring for more than 3 to 6 

months (Treede et al., 2015). 

Health Literacy: This is defined as the cognitive and social skills that determine the motivation 

and ability of an individual to gain access to, understand, and use information in ways which 

promote and maintain good health.” (WHO, 2015). Health literacy is broken down into nine 

constructs: feeling understood and supported by healthcare providers, having sufficient 

information to manage health; actively managing health; social support; appraisal of health 

information; ability to actively engage with healthcare providers: navigating the healthcare 

system; ability to find good health information; and understanding health information well 

enough to know what to do (Osborne et al., 2013). 
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Pain Disability: This is defined as pain-related interference in daily functioning such as general 

activity, walking, work, mood, enjoyment of life, relations with others, and sleep (Cleeland, 

1991) 

Pain Severity: This is defined as the presence or absence of pain. It is a combination of pain-

related interference and intensity of the pain (Haefeli & Elfering, 2006). 

Health-Related Quality of Life: This is a combination of physical functioning; role limitations 

caused by physical health problems; role limitations caused by emotional problems; social 

functioning; emotional wellbeing, energy/fatigue, pain, and general health perceptions (Hays & 

Morales, 2001).  

Chronic Pain Self-Management: This is defined as a person’s ability to manage the symptoms, 

treatment, physical and psychosocial consequences inherent in living with chronic pain (Barlow 

et al., 2002). 

Pain Management Health Behaviors: This is defined as a person following their provider’s 

treatment recommendations and attending treatment appointments for their chronic pain. 

 

 

 

 

 

 

 

 

 



 

12 

 

 

CHAPTER 2 

 LITERATURE REVIEW 

Introduction 

 The purpose of this research study is to identify the impact of health literacy on chronic 

pain management behaviors and pain-related outcomes. The study aims to understand how health 

literacy impacts health behaviors like treatment appointment adherence and following provider 

recommendations. It also aims to examine the relationship between health literacy and chronic 

pain related outcomes like pain disability, pain severity, and health-related quality of life.  The 

purpose of this literature review is to summarize the current literature regarding health literacy 

and its role in chronic pain treatment outcomes. The literature review also aims to summarize the 

current literature on health literacy and pain self-management behaviors. The review is organized 

into sections that provide summaries of chronic pain, chronic pain and pain related disabilities, 

health literacy and chronic pain, health literacy and health behaviors, health literacy and pain 

severity, health literacy and pain disability, health literacy and pain related quality of life. This 

study is also founded on a theoretical framework that is discussed in this review.   

Literature Search Strategy  

 The primary literature search strategy included using the University of Georgia Library 

databases and references cited in review articles. The UGA Library included search engines in 

PyschINFO, PsychArticles, PubMed, and Science Direct. References identified through the 

reference lists of other articles were searched for in the UGA Library to access the entire 

manuscript. Search terms included: health literacy, functional health literacy, critical health 
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literacy, health literacy assessment, chronic pain, health disparities, health literacy and chronic 

pain, health literacy and health disparities, chronic pain and health disparities, health literacy 

and pain intensity, health literacy and pain interference, health literacy and pain disability, 

health literacy and quality of life, health literacy and health-related quality of life, prevalence 

rates and chronic pain,   

 The date ranges in the literature searches are primarily studies published within the past 

ten years, but earlier published studies were included based on relevance.  

Understanding Chronic Pain 

 Chronic pain is a common and significant public health problem that extends beyond the 

borders of the United States to the global population. According to current CDC data, chronic 

pain affects 20% of the U.S population, meaning more than 1 in 5 adults experience chronic pain 

(Zeleya et al., 2019). Worldwide the number extends to around 1.5 billion people dealing with 

chronic pain (American Academy of Pain Medicine [AAPM], 2012). The prevalence of pain is 

such that it affects more individuals in the U.S. than other commonly known health conditions 

such as heart disease, diabetes, and cancer (AAPM, 2012). This alarming statistic shows just how 

impactful pain can be to both the individual and the systems they reside within. Given its 

prevalence, chronic pain is also one of the most frequent reasons individuals seek medical care 

(Dubois, Gallagher, Lippe, 2009). It is one of the most common conditions seen in primary care 

practices, where 52% of patients with chronic pain are managed in primary care (Dubois & 

Follett, 2014).    

According to the Institute of Medicine of the National Academies Report: Relieving Pain 

in America: A Blueprint for Transforming Prevention, Care, Education, and Research, pain costs 

the American society between $261 to $300 billion annually in healthcare-related costs (2011). 
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This is a staggering cost to the health care system, though it is also realistic considering 

unrelieved pain can result in more extended hospital stays, increased rates of rehospitalization, 

and increased outpatient visits (AAPM, 2012). In addition to these health care costs, chronic pain 

affects worker productivity, resulting in an annual loss of an amount ranging between $297 to 

$336 billion (Institute of Medicine of the National Academies Report, 2011). This suggests that 

chronic pain costs society a combined total of over $560 billion annually, which only further 

highlights the significance of chronic pain as a public health concern and confirms a need to 

address it effectively.   

To begin addressing the impact of chronic pain on the healthcare system and individuals 

diagnosed with it, one must understand what it is. According to the International Association for 

the Study of Pain (IASP), pain is an unpleasant sensory and emotional experience associated 

with actual or potential tissue damage, or described in terms of such damage (IASP, 2011). This 

definition highlights the complexity of chronic pain, showing that both biological and 

psychological factors influence it. Notably, the IASP distinguishes between chronic and acute 

pain, by indicating that pain must persist or recur for longer than three months to be considered 

chronic (IASP, 2011). It is important to note that there is no universal definition for chronic pain, 

given how subjective of an experience it can be. Nevertheless, the IASP’s definition of chronic 

pain has been utilized throughout chronic pain research literature.   

Different categories and types of chronic pain conditions occur in the body. The 

categories include neuropathic, nociceptive, musculoskeletal, inflammatory, psychogenic, and 

mechanical pain (Swieboda et al., 2013). People report experiencing pain types like low back 

pain, severe headache, migraine pain, cancer pain, arthritic pain, or neuropathic pain (American 

Academy of Pain Medicine, 2011). Pain conditions can sometimes occur together, where most 
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patients who suffer from one chronic pain condition report experiencing another pain condition. 

These chronic pain conditions may differ in where they occur in the body, yet they share the 

similarity of disabling those diagnosed with them. Research shows that chronic pain is one of the 

leading causes of disability (Vos et al., 2017). One study focusing on migraines found a 

significant relationship between migraines and reduced quality of life, impaired functioning, and 

comorbid psychiatric disorders (Antonaci, Nappi, Manzoni, & Calabresi, 2011). Another study 

looking at low back pain found that those living with chronic pain had a significantly higher 

likelihood of experiencing worse physical and mental health conditions than those who do not 

have low back pain, showing how psychologically distressing chronic pain can be (AAPM, 

2012).  

In combination with the pain experience, chronic pain can become emotionally and 

psychologically distressing. Research indicates that individuals with chronic pain conditions tend 

to suffer higher rates of disability, including reduced sleep quality, anxiety, stress, depression, 

and reduced social activities (Furnes, Natvig, Dysvik, 2014). Their quality of life is also 

negatively impacted as those who suffer from chronic pain report an impact on their overall 

enjoyment of life, energy levels, and ability to concentrate (AAPM, 2012). Chronic pain affects 

every aspect of a person’s life. Its impact is so significant that six in ten Americans feel that pain 

research should be a top research priority; they would even be willing to pay one dollar weekly 

to increase funding for scientific research (AAPM, 2012). This indicates the importance of 

continuing research on chronic pain, understanding the risk factors, and developing intervention 

strategies that improve treatment outcomes. 

 Historically, chronic pain was conceptualized from a biological framework where 

treatment mainly focused on the biological mechanisms influencing the pain experience. 
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Thankfully within the last couple of decades, the biopsychosocial approach has been the 

prevailing framework for characterizing chronic pain. The biopsychosocial approach to chronic 

pain views the pain experience as an interaction between physiological, psychological, and social 

factors (Gatchel et al., 2007). It views chronic pain in context, arguing that the variability in the 

pain experienced results from the interaction of these factors. There is a significant amount of 

research evidence to support the biopsychosocial model (Gatchel et al., 2007). It offers a broad 

strategy that accounts for psychosocial and behavioral factors in addition to biomedical ones 

when assessing, diagnosing, and treating chronic pain related conditions.   

 The biopsychosocial framework emphasizes a whole-person treatment approach. This 

framework in healthcare has led to the development of therapeutic and cost-effective 

interdisciplinary pain treatment interventions (Gatchel et al., 2007). Some of the interventions, 

such as cognitive-behavioral therapy (CBT), are efficacious, cost-effective, and low risk for 

individuals with chronic pain (Eccleston et al., 2009; Thorn et al., 2011; Turk, 2002). Sadly, 

having effective treatment interventions is not enough as barriers and differences in treatment 

outcomes still exist. A report from the Agency for Healthcare Research and Quality (AHRQ) 

(2019) shows health care disparities exist within the assessment and treatment of chronic pain. 

This dampens the excitement around effective treatments as the occurrence of health disparities 

denotes that some individuals do not gain proper access to treatment interventions.  

Chronic Pain and Pain-Related Health Disparities  

The United States of America is home to advanced scientific technology, healthcare 

instruments, and overall healthcare infrastructure/options. Nevertheless, many individuals within 

the U.S do not obtain the benefits of the treatment-related advances around them. This inequity 

typically occurs due to the interaction of societal factors, health services system factors, and 
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individual factors (Andersen et al., 2011). These factors then influence each other to positively or 

negatively impact a person’s access to health care and quality of healthcare, which then 

influences their overall health status. Importantly, these factors that interact fall under the 

umbrella term social determinants of health, as they are non-medical factors influencing health.  

Social determinants of health are important to study considering the role they play in the 

prevalence of health disparities. Health disparities are preventable differences in the burden of 

illness, injury, disability, or mortality by one group of individuals relative to another group 

(CDC, 2017). Health disparities affect treatment quality and outcomes and usually occur due to 

income, race, and ethnicity (Logan, 2017). Understanding social determinants of health and how 

they interact is necessary for developing interventions to target and ideally eliminate them. 

According to the National Healthcare Quality and Disparities Report (NHQDR), health 

disparities have been seen to worsen for poor and uninsured populations (2017). The report also 

show that Blacks, Hispanics, American Indians, Native Hawaiians/Pacific Islanders, and Alaska 

Natives received worse care than Whites (AHRQ, 2017). These findings show that those with 

particular demographic labels are potentially not attaining their full health potential due to 

barriers to accessing quality and timely health care. 

Health disparities are driven by social and economic disparities, extending health 

disparities from a health focus to an issue of equity and social justice. Studies show that 

socioeconomically disadvantaged people tend to experience higher rates of illness and mortality 

across numerous health conditions (Welp et al., 2016). Such effects of health disparities can 

increase the suffering and reduce the quality of life for many individuals, including those with 

chronic pain. Regarding pain, numerous findings show that those who have been historically, 

economically, and socially marginalized experience barriers to their pain management and are at 
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an increased risk of developing acute and chronic painful medical conditions when compared to 

nonmarginalized groups (Turk & Okifuji, 2002; Williams & Amris, 2017). This highlights the 

need for continuous advocacy on improving access to quality health care for individuals despite 

their race, ethnicity, or socioeconomic status. 

In chronic pain disparities, demographic factors like race and ethnicity may be risk 

factors for health disparities. The reports on the prevalence of pain among racial/ethnic groups 

are inconsistent, with some studies showing no difference between Black and White people, 

some showing higher prevalence among Whites and others showing among Blacks (Janevic et 

al., 2017; Zeleya et al., 2020; Kim et al., 2017; Zajacova et al., 2021). Nevertheless, studies 

consistently show that racial/ethnic minority groups experience greater pain severity and impact 

of chronic pain (Campbell & Edwards, 2013). In patients with chronic osteoarthritis, Black 

individuals, compared to non-Hispanic Whites, reported greater pain severity and functional 

limitations (Cruz-Almedia et al., 2014). 

Another study found that Black and Hispanic Americans reported greater chronic pain 

severity and lower quality of care (Kim et al., 2019). Regarding the quality of care, one study 

found racial/ethnic minorities were more likely to be prescribed NSAIDs rather than opioid 

analgesics or prescribed lower doses of opioids than Whites with similar pain severity levels 

(Mossey, 2011). Another study looking at chronic non-cancer pain like arthritis and migraines 

found that Black individuals experienced greater pain sensitivity and functional limitations when 

compared to White patients (Mossey, 2011). In addition to race/ethnicity, socioeconomic status 

has also influenced the severity and disability of chronic pain.  

When studying health disparities, most studies focus on race/ethnicity factors, with a 

growing body of research highlighting the role socioeconomic status (SES) plays as a social 
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determinant of health. According to the Institute of Medicine, socioeconomically disadvantaged 

individuals report more severe pain and disability than those with middle or higher SES (2011). 

Additional studies support these findings and show those with low SES statuses, living in 

socioeconomically disadvantaged areas report more pain interference with their daily activities 

(Fuentes et al., 2007; Green & Hart-Johnson, 2012; Rios & Zautra, 2011; Riskowski, 2014; 

Ulirsch et al., 2014). Race/ethnicity and SES are not isolated factors. A person can be a minority 

and have a low socioeconomic status, which can compound risk factors for more severe pain and 

disability. Understanding the additional risk factors that interact with race and SES to affect pain 

outcomes will be important in improving the delivery of care and reducing health disparities.  

 Regarding race/ethnicity, many of the issues possibly influencing health disparities exist 

within assessing and treating pain. These factors include provider stereotypes, provider 

affect/empathy, provider-to-patient communication, patient socioeconomic status, patient pain 

reporting/behavior/disability, patient coping, and patient mistrust of medicine (Tait & Chibnall, 

2014).  Socioeconomically disadvantaged individuals face similar barriers to effective pain 

management, including access to healthcare and provider bias (Institute of Medicine, 2011; Joynt 

et al., 2013). These factors seem to cluster around patient factors, provider factors, and 

systemic/contextual factors, showing the intersectionality that occurs between different variables 

to influence health outcomes.   

More specifically regarding individual factors that determine healthcare access and 

utilization, predisposing factors influence whether or not people use health services and enabling 

factors influence health service use and effective health behaviors (Andersen et al., 2011). Some 

of the factors within the predisposing factors include age, gender, education, occupation, 

ethnicity, social network, and health beliefs. The enabling factors include finances and having 
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the means to access health services (Andersen et al., 2011). Within these factors, socioeconomic 

factors like education and income exist within both predisposing and enabling factors showing 

the strength of its impact on health. However, education level is a limited approach to studying 

the impact of literacy on healthcare utilization and other health behaviors. This paper argues that 

health literacy should be considered an additional factor that serves as a predisposing factor that 

affects perceived health status and health behaviors like the use of health services and self-

management of health conditions.  

Health literacy  

Health is influenced by the interaction of multiple factors, including biological, 

socioeconomic, environmental, and psychosocial factors. Aside from biological factors, 

psychosocial factors also determine perceived health status. Health literacy is a social 

determinant of health that may independently influence perceived health status (Nutbeam & 

Lloyd, 2006). Health systems and organizations have published reports and calls to action 

addressing health literacy in healthcare service delivery (Baur, 2010; Koening, 2015; Dodson et 

al., 2015). This has helped increase the rise of research clarifying the role of health literacy in 

treatment outcomes, though there is still a great need for more published articles on examining 

health literacy and chronic pain factors. Additionally, there are discrepancies in the definition 

and study of health literacy and inconsistent findings on the role health literacy plays with certain 

chronic conditions like pain. Signifying that more studies are needed to illuminate the 

relationship health literacy has with chronic pain. 

Health literacy extends beyond education and income level. It is defined as “the personal 

characteristics and social resources needed for individuals and communities to access, 

understand, appraise and use information and services to make decisions about health" (World 
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Health Organization, 2015). It comprises functional, social, and critical thinking skills within 

health information-seeking contexts (Logan, 2017). Health literacy involves both knowledge 

acquisition abilities and skills to access and utilize that knowledge. The benefits of higher 

knowledge and skills may result in increased awareness of chronic pain symptoms, improved use 

of services, and early health intervention-seeking behaviors in those with chronic pain, which 

could improve treatment outcomes.   

A possible risk factor for low health literacy is low socio-economic status (Lee et al., 

2010; Sun et al., 2013; Van Der Heide et al., 2013a). However, health literacy is not limited to 

those with lower socioeconomic status. Low health literacy can affect people regardless of their 

race/ethnicity, income level, or geographic location. Data from a 2007 study shows nearly 36% 

of adults in the U.S. have low health literacy levels (Vernon et al., 2007). Furthermore, even 

though health literacy relies on some literacy skills, highly literate people can still have lower 

levels of health literacy. Therefore, the impact of low health literacy should be considered with 

all populations in chronic pain research, mainly because most treatment modalities for chronic 

pain strongly rely on individuals actively participating in their health.  

Regarding health literacy and health disparities, cross-sectional studies show that health 

literacy may mediate the relationship between education and health behaviors and outcomes. 

One study conducted using data from participants in the National Assessment of Adult of 

Literacy (NAAL) found that health literacy mediated the relationship between educational 

attainment and self-rated health, receipt of flu vaccines, receipt of mammograms, and dental care 

(Bennett et al., 2009). Another study using similar data found that health literacy mediated the 

relationship between educational attainment and health-literacy-related tasks regarding child 

health, dosing medications, and pediatrician appointments (Yin et al., 2009). Another study by 
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Howard and colleagues found that health literacy explained the relationship between education 

and physical and mental health scores, but not preventive care use (2006). Notably, these studies 

measured health literacy with reading, writing, and numeracy abilities in understanding health 

information, yet more information could be gathered with a broader measure of health literacy. A 

measure that is central to the definition provided by the WHO. Overall, the studies highlight that 

factors within health literacy may play a critical role in health behaviors and outcomes.  

Additional studies show that poor health literacy can serve as risk factors for poor health 

outcomes (Nutbeam, 2008). For instance, one study examining mortality rates among older 

adults found that health literacy independently predicted mortality (Baker et al., 2007). Low 

health literacy levels have also been linked to more significant hospitalizations, poor medication 

adherence, worse overall health status, and higher morbidity and mortality (Rogers et al., 2020). 

It affects a person's health decision-making and use of the healthcare system, with research 

showing those with lower health literacy levels report lower use of preventative healthcare 

services (Scott et al., 2002). Low health literacy has also been shown to negatively affect a 

patient's adherence to treatment regimens such as following prescribed medications (Berkman et 

al., 2011). Additionally, low health literacy has been associated with weaker health knowledge 

and health-related behaviors, an area of concern considering pain self-management skills are a 

critical part of dealing with chronic pain (Berkman et al., 2011).   

Overall, low health literacy can increase barriers to accessing quality healthcare. This is 

posited by the many factors involved in accessing care, including communicating symptoms to 

providers, setting up and attending appointments, understanding health information, and using 

health information (Kickbush & Maag, 2008). These factors can serve as barriers to healthcare 

utilization as healthcare providers may not be communicating appropriately to patients, or 
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patients communicating to providers, resulting in health information not being accurately 

understood, or recommendations being ignored or not followed appropriately. All which impact 

pain management health behaviors. The dynamics of health service use involves the interaction 

of many variables, especially knowledge and skills, showing opportunities for health literacy to 

facilitate or impede the healthcare treatment process.   

 Notably, many studies on health literacy define the construct as reading fluency and 

numeracy abilities, posing limitations in understanding health literacy. The first assessments 

created to study health literacy were focused on assessing reading and writing skills (Chinn, 

2011). Specifically, one of the most widely used measures of health literacy, the Rapid Estimate 

of Adult Literacy in Medicine (REALM), tests reading ability and pronunciation (Davis et al., 

1991). Another frequently used test, the Test of Functional Health Literacy in Adults 

(TOFHLA), measures reading comprehension and numeracy abilities (Parker et al., 1995). These 

tests primarily focus on an individual’s ability to read instruction and information in clinical 

situations. They do not account for whether people understand the information they have read 

and know how to apply it. It is important to mention that literacy skills are important 

considerations to account for, but they do not explore the full breadth of health literacy. Health 

literacy is more than reading information well; it includes having knowledge and functional 

abilities to apply that knowledge.  

According to Osborne and colleagues, Health literacy is broken down into nine 

constructs: feeling understood and supported by healthcare providers, having sufficient 

information to manage health; actively managing health; social support; appraisal of health 

information; ability to actively engage with healthcare providers: navigating the healthcare 

system; ability to find good health information; and understanding health information well 
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enough to know what to do (Osborne et al., 2013). This definition of health literacy allows for 

more breadth by acknowledging patient-provider interaction, using the health system, cognitive 

barriers and strategies, knowledge of health conditions, reading, writing, numeracy abilities, 

social support, and beliefs and values (Osborne et al., 2013). It offers ways to capture both a 

person and an organization's capacity to understand, engage with, and use health information and 

services.  

This approach to conceptualizing health literacy addresses a variety of health literacy 

needs beyond understanding health information. It accounts for a person’s lived experience using 

health services, offering a detailed assessment that denotes which domains of health literacy are 

strengths, and which are areas of weakness. This approach to viewing health literacy will aid the 

development of targeted health interventions, some examples include training patients and 

healthcare providers to communicate more effectively, and empowering patients to actively 

engage with health services and manage their health.  

Health Literacy and Chronic Pain 

Disparities in treatment outcomes occur due to factors at the individual, provider, and 

contextual levels. Within these levels, there are conditions that either predispose or enable an 

individual’s health behaviors, including use of healthcare services and other behavioral practices 

(Andersen et al., 2011). Some of these predisposing and enabling factors at the individual level 

include age, gender, education, occupation, ethnicity, finances, access to a regular source of care, 

health beliefs, values, and knowledge (Andersen et al., 2011). Health literacy comprises many of 

these factors, including health beliefs, knowledge, and skills to navigate healthcare, and has 

socioeconomic status as a possible risk factor (Berkman et al., 2011). Given its interaction with 
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many of the predisposing and enabling factors, there is a need to study health literacy in those 

with chronic pain. 

Currently, there is a dearth of research on health literacy and chronic pain, and not 

enough is understood about health literacy and its influence on chronic pain outcomes. For other 

chronic diseases such as diabetes, cardiovascular diseases like hypertension, and acquired 

immunodeficiency syndrome (AIDS), health literacy has been shown to impact clinical outcomes 

and resource utilization (Kalichman & Rompa, 2000; William et al., 1998). Yet there has not 

been a significant enough focus on health literacy and chronic pain. Markedly, given the 

chronicity of chronic pain and its similarity to other chronic diseases, it is possible to assume the 

findings of health literacy and chronic diseases may apply to chronic pain. Nevertheless, more 

studies need to be conducted to clarify the relationship, as health literacy is still a relatively new 

concept in understanding pain outcomes (Speros, 2005).  

Thankfully, there has been a recent expansion in published studies focusing on health 

literacy in pain research due to calls to action. One study looking at opioid misuse and pain 

experience found that health literacy had a significantly negative impact on each of the 

outcomes. These effects were reportedly evident above and beyond the influence of covariates, 

including anxiety and depression, age, gender, income, and education (Rogers et al., 2020). 

Another study found low health literacy was associated with worse back and leg pain reports, 

confusion with survey questions, and variation in resource utilization (Glassman et al., 2019). 

These findings suggest a relationship between health literacy and the pain experience. They also 

suggest a relationship between health literacy and chronic pain management behaviors including 

inappropriate medication use, underutilization, and overutilization of resources.  
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Notably, there are inconsistencies in the studies that have been published on health 

literacy and chronic pain. A systematic review of research published on health literacy in patients 

with chronic musculoskeletal diseases found mixed results on the relationship between health 

literacy and chronic pain (Loke et al., 2012). The review showed that one study found that those 

with lower health literacy had worsened physical function, with more pain and limitations (Loke 

et al., 2012). In comparison, another study did not show any significant relationship between the 

level of health literacy and rheumatoid arthritis, pain experience, fatigue, inflammatory markers, 

or the number of rheumatic drugs used (Loke et al., 2012). The finding did show consistent 

reports on health literacy being linked with increased anxiety, hospital attendance, and lower 

socioeconomic groups (Loke et al., 2012).  

More inconsistencies can be seen where another study examining health literacy and 

beliefs among individuals with chronic low back pain found that health literacy was not related 

to low back pain beliefs and attitudes (Briggs et al., 2010). Distinctively, all participants in this 

study had adequate health literacy. The study's qualitative findings showed that many of the 

participants reported difficulties seeking, understanding, and using low back pain information 

(Briggs et al., 2010). In this study, health literacy was measured using the Short-form Test of 

Functional Health Literacy in Adults (S-TOFHLA), a limited measure of health literacy. Making 

the argument that if they captured health literacy with a more in-depth measure, would their 

findings change? Overall, the current inconsistencies in the relationship between chronic pain 

and health literacy may be due to using measures focused mainly on reading, writing, and 

numeracy abilities. Future studies should be conducted using a more thorough measure of health 

literacy to better understand the relationship between health literacy and chronic pain conditions. 
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The findings of those studies could help address some of the limitations with the measure of 

health literacy in previously conducted studies. 

Overall, the predictive power of health literacy in chronic pain treatment remains 

relatively unstudied. Some researchers argue that health literacy may serve as a moderating 

variable that impacts health outcomes and the efficient use of the health care delivery system. 

One study looking at the power of health literacy found that health literacy may be more 

powerful a predictor of health status, health behaviors, and health-related knowledge than 

education or race (Sentell & Halpin, 2006). Such a study implies that health literacy could reduce 

the predictive power of race on health. This is notable given one study looking at race 

differences in adherence to headache treatment appointments found Black people were more 

likely than Whites to prematurely terminate treatment appointments, but the researchers could 

not explain why (Heckman et al., 2008). Arguably, health literacy may be the very variable 

influencing such treatment behaviors but is not being accounted for in chronic pain research.  

Targeting health literacy in chronic pain can yield many benefits for pain management 

behaviors and outcomes. One research study found that after extensive education on headaches 

and approach management strategies, there was a significant impact on outcomes, where those 

who were educated reported a significant reduction in functionally incapacitating headache days, 

use of abortive therapy, and were more adherent to preventative treatment (Rothrock et al., 

2006). These findings show aspects of health literacy can impact health behaviors such as 

adherence to treatment, medication use, and use of coping strategies. Therefore, more must be 

done to understand the aspects of health literacy related to chronic pain outcomes and health 

behaviors. Understanding this could aid in improving health outcomes, quality of life reports, 

and decreasing health care costs.  
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Health Literacy and Health Behaviors  

The person-centered treatment approach is a foundational approach to care in the 

counseling psychology field and is considered the preferred and moral approach to treatment 

within the medical field (Epstein & Street, 2011). The WHO defines patient-centered care as 

“empowering people to take charge of their own health rather than being passive recipients of 

services” (2016). This shows that there is an active collaborative element between the patient and 

their healthcare system/provider in patient-centered care. Patient-centered care is rooted in core 

beliefs and assumptions that presumably lead to improved treatment outcomes: including 

patients being actively engaged in their health treatment, improved patient-provider interactions, 

and clinical decision making that acknowledges individual preferences, values, and needs 

(Epstein & Street, 2011). The patient-centered care approach offers a partnership between 

patients and their healthcare providers, yet it relies on a patient’s ability to understand health 

information and make informed decisions. This increase in patient responsibility further 

reinforces the importance of identifying elements, like health literacy, that could affect health 

behaviors and in turn influence treatment outcomes.    

In chronic disease management, including chronic pain, treatment typically involves a 

multidisciplinary approach that includes pain medication, general advice, psychotherapy, and 

physiotherapy (Gatchel et al., 2007). Many of these treatment options have benefits and 

drawbacks, yet they all rely on patient engagement and health behaviors. This is understood as 

the self-management aspect of chronic pain treatment. Self-management can be defined as a 

person's "ability to manage the symptoms, treatment, physical and psychological consequences, 

and lifestyle changes inherent in living with a chronic illness" (Barlow et al., 2002). It 
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emphasized collaborative care and involves the patient engaging in multiple behaviors to manage 

their chronic condition.  

Self-management involves core skills that emphasize a patient’s responsibility. It 

involves problem-solving, decision making, using health services, patient-provider partnership, 

action-planning, and self-tailoring (Lorig & Holman, 2005). In chronic pain, self-management 

can include engaging in health behaviors such as exercising, practicing relaxation strategies, or 

regulating mood. Other forms of self-management include evaluating and choosing treatment 

programs, adhering to treatment plans, and utilizing support systems.  

Treatment adherence is a necessary component of self-management in chronic pain. It 

can be defined as the extent to which a person’s behavior (i.e., taking medication, following a 

diet or exercise plan, and executing lifestyle change) corresponds with recommendations from 

healthcare professionals (WHO, 2003). This definition suggests treatment adherence is a type of 

health behavior. Poor treatment adherence can serve as a risk factor in health management as it 

has been shown to lead to increased use of the healthcare system, disease severity, and the risk of 

relapse (Sokol et al., 2005; Rapoff, 2010). Poor adherence is a widespread issue in the self-

management of chronic pain conditions, and it needs to be addressed.  Health literacy may offer 

a way to address adherence challenges in treatment.  

As stated previously, chronic pain treatment involves tailoring treatment regimens to the 

individual's chronic pain condition. These regimens can be complicated and often require 

developing acute strategies, preventative treatments like medication and behavioral lifestyle 

changes, self-monitoring of symptoms, and attending medical appointments (Powers et al., 2006; 

Powers & Andrasik, 2005). Considering treatment regimens may vary, measurements of 

treatment adherence vary as well depending on the recommendation provided. Although this 
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complicates the definition of the construct of adherence, studies have been conducted to examine 

the relationship between treatment adherence and chronic pain conditions (Crandall et al., 2013; 

Heckman et al., 2008; Turk & Meichenbaum, 1991). Nevertheless, there is still no consensus in 

chronic pain research on what adequate adherence is. Hence this study utilizes a definition of 

adherence focused on measuring treatment appointment attendance and following provider 

treatment recommendations.  

Additionally, within the many studies published on treatment adherence in chronic pain, 

most have focused on medication adherence, though low adherence rates can be seen in both 

appointment attendance and acute medication adherence (Ramsey et al., 2014). In research 

findings, rates of adherence to medical and behavioral recommendations having large 

variabilities (Timmerman et al., 2016; Ramsey et al., 2014). Nevertheless, noncompliance with 

treatment is a widespread health problem that needs to be improved. There are numerous benefits 

associated with improving adherence, most of which can be seen in improved pain treatment 

outcomes. More specifically, treatment adherence has been associated with reduced disability 

outcomes such as lower levels of restricted mobility, reduced working capacity, and comorbid 

psychopathology (Dumoulin et al., 2010; Lambeek et al., 2009; Dersh et al., 2002). Improved 

adherence can also decrease the frequency and severity of chronic pain conditions, improving 

health-related quality of life (Ramsey et al., 2014). These benefits highlight the importance of 

understanding how health literacy can affect adherence to treatment appointments and 

recommendations in pain-management. 

Treatment adherence and other self-management strategies are important aspects of 

chronic pain treatment in primary care. Studies show that improved pain management skills have 

been associated with decreased pain severity and improved overall functional status (Damus et 
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al., 2003; Dixon et al., 2007). One meta-analysis found self-management had a significant effect 

in improving pain intensity and disability for chronic lower back pain (See et al., 2021). Notably, 

self-management behaviors like adherence or lifestyle changes can be affected by psychosocial 

factors. These factors can occur at the individual, provider, or systemic/contextual level. Some of 

these factors that serve as barriers to self-management involve depression and stress, severe pain 

intensity, fear of activity worsening pain, lack of social support, attendance rates to self-

management programs and limited resources for accessing health resources (Bair et al., 2009; 

Krein et al., 2005; Day, Thorn & Kapoor, 2011).  

Regarding factors that facilitate chronic pain self-management, high levels of self-

efficacy have been shown to improve motivation and self-management skills (Jensen et al. 2003, 

Krein et al., 2005). Additionally, having a supportive relationship with healthcare providers and 

social support from family, friends, and peers, aids in better self-management behaviors 

(Hadjistavropoulos & Shymkiw 2007, Bair et al. 2009). Health literacy has also been linked as a 

possible facilitator and barrier to developing self-management skills (Mackey et al., 2016). 

Notably, most of these facilitative factors have significant research on their role in self-

management, but the research on health literacy is limited.  

Understanding the factors that contribute to the development and maintenance of self-

management skills is essential to understanding how health literacy affects self-management. 

Some of those tasks in self-management involve understanding and articulating symptoms 

during the clinical encounter, reading and writing skills when appraising health information, and 

numeracy skills for understanding medicine dosage and timing (Rothman et al., 2008). These 

tasks require functional skills within health literacy, showing how important health literacy is to 

pain management.  
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Furthermore, Newman et al. proposed three behavioral models associated with the 

development of self-management skills: knowledge, self-efficacy, and beliefs (2008). 

Knowledge is critical to the decision-making process in pain management, and self-efficacy can 

impact motivation and lifestyle behaviors. Additionally, poor health and pain-related beliefs such 

as perceived barriers to care, perceived benefits, self-efficacy, and pain catastrophizing can 

negatively affect adherence to self-management strategies (Thompson et al., 2016; Halm et al., 

2006.) These core aspects of developing self-management require some health literacy skills 

identified by Osborne and colleagues, showing that understanding the magnitude of health 

literacy's role and which aspects of it are significant in pain management is essential.   

Currently, the research on the role health literacy plays with self-management factors is 

slightly mixed, with some showing support for health literacy and others not showing support. A 

study by Macabasco-O’Connell and others found that patients with higher health literacy had 

higher self-efficacy regarding the management of their condition (2011). In contrast, another 

study found no association between health literacy and self-efficacy (Mackey et al., 2016). For 

health beliefs, Huang and colleagues found a significant correlation between low health literacy 

and beliefs about the degree of control patients had about their chronic condition (2018). Another 

study found that low health literacy negatively impacted a patient's disease-related knowledge, 

self-efficacy, and beliefs about chronic diseases (Mackey et al., 2016). Though there are 

inconsistent findings, such results highlight a potentially harmful effect between low health 

literacy and pain-management. Which underscores the need to further understand the magnitude 

of the relationship between health literacy and self-management skills.  

The Institute of Medicine (IOM) has identified self-management and health literacy as 

cross-cutting priorities for healthcare quality and disease prevention (Adams & Corrigan, 2003). 
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Pain self-management skills are the cornerstone of adequate and optimal pain management, and 

they require adequate health literacy skills. This study aims to further the research on 

understanding the possible predictive role health literacy may have in chronic pain management, 

specifically related to health behaviors around treatment adherence and following provider 

recommendations. By having an increased understanding of the health literacy factors that 

influence pain outcomes, medical professionals will be able to adapt treatment interventions to 

better fit the patient they are treating.  Also, clarifying the mechanisms through which health 

literacy influences treatment outcomes is an ethical approach to care. Health literacy can serve as 

a barrier to efficient use of the healthcare system, contributing to the disparities within chronic 

pain treatment outcomes. 

Health Literacy and Pain Severity 

 The experience of chronic pain can be debilitating to those affected, so optimizing the 

delivery of efficacious interventions is important in improving patient health status. Health 

literacy has been identified as a possible facilitator and barrier to care, yet it has not been fully 

addressed in pain research. To develop and optimize treatment interventions and delivery, more 

studies should be conducted on understanding the relationship between health literacy and 

chronic pain treatment outcomes. 

Chronic pain severity is one of the many outcomes of pain intervention. Chronic pain 

severity can be understood as the pain level or intensity rating of the pain experience (Cleeland, 

1991). Health literacy may have a relationship with chronic pain severity. However, there are 

only a limited number of studies published, with most using measures of health literacy that 

focus on numeracy, reading, and writing abilities. Some of the studies published show significant 

findings regarding low health literacy levels negatively impacting pain intensity (Van Hecke et 
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al., 2016). Whereas others show no relationship between health literacy and pain intensity 

(Devraj et al., 2013). 

In the study by Devraj and colleagues, no relationship was found between health literacy 

and pain intensity (Devraj et al., 2013). However, for this study, health literacy was measured 

using the Newest Vital Sign (NVS), a brief oral test of health literacy that tests participants with 

questions about a nutrition label they were provided.  This measure of health literacy focuses 

mainly on reading, numeracy, and writing abilities (Shealy & Threatt, 2016). Another set of 

researchers conducted a study on health literacy and pain intensity, with an expanded definition 

of health literacy to include self-management, confidence in filling out medical forms, difficulty 

understanding written information, and support use in reading health information. The findings 

of this study showed that higher health literacy skills were associated with less pain intensity, 

and self-management was critical to less pain intensity (Köppen et al., 2017).  

Similar findings occurred with another study comparing health literacy to pain severity, 

impact, disability, and health beliefs in lower back pain. The study used the Short-form Test of 

Functional Health Literacy in Adults (S-TOFHLA) and found no significant relationships 

between health literacy and these outcomes variables (Brigg et al., 2010). A year later, the same 

researchers looked at the same outcome variables but used the Health Literacy Measurement 

Scale (HeLMS) instead of the S-TOFHLA. The HeLMS is another measure of health literacy 

that goes beyond functional health literacy like numeracy abilities, including communication 

skills, computation skills, and social support (Jordan et al., 2010). The study showed that chronic 

lower back pain was associated with the health literacy domain of patient attitudes and difficulty 

managing personal health (Briggs et al., 2011).  
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The inconsistencies in results can be attributed to the measure of health literacy, where an 

expanded definition of health literacy yielded more information about the relationship between 

health literacy and the pain experience. The inconsistencies do not allow for conclusive results 

on health literacy and pain intensity, yet they show that pain intensity can be influenced by low 

knowledge about pain self-management and coping strategies. Importantly, literacy and health 

literacy are different constructs. Literacy has a role in health literacy, but health literacy 

encompasses a more extensive set of skills beyond reading and writing. So, having studies 

conducted that address this limitation may offer more information to research and clinical 

practice.  

Health Literacy and Pain Disability 

 Chronic pain is a prevalent condition that affects millions. Its effects extend to all aspects 

of a person’s life. Research from the National Institute of Health showed that over 25 million 

adults in the U.S reported having high impact pain that increased their likelihood of poorer health 

status, disability, and use of the health care system (Nahin, 2012). In treating chronic pain, pain 

disability is another outcome influenced by pain treatment interventions. Pain disability can be 

understood as when pain affects a person’s daily activities like walking, work, mood, 

relationships, sleep, general activity, and enjoyment of life (Cleeland, 1991). Similar to 

challenges within health literacy and pain severity research, there are few studies published on 

health literacy and chronic pain disability, with most reporting inconsistent findings. This 

emphasizes the necessity for more research to be conducted to clarify the relationship between 

health literacy and chronic pain disability. 

From the studies published, no conclusions can be drawn on the relationship between 

health literacy and pain disability. One study found that health literacy was negatively associated 
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with pain disability and its effects were evident over and above the influence of covariates such 

as anxiety, depression, age, gender, income, and education (Rogers et al., 2020). In contrast, 

another study found no relationship between health literacy skills and pain disability, but they 

did find a relationship between health-related beliefs and pain disability (Briggs et al., 2010).  

 When considering self-management and chronic pain, knowledge, self-efficacy, and 

beliefs are considered fundamental to its development. Notably, studies explicitly focusing on 

knowledge found a negative correlation between pain knowledge and pain disability (Meeus et 

al., 2010; Van Oosterwijck et al., 2011; Van Oosterwijck et al., 2013). Some studies concluded 

that education could positively impact pain disability (Louw et al., 2011). Furthermore, 

significant pain disability has been associated with higher pain scores and lower educational 

status (Fletcher, 2016). Regarding beliefs, maladaptive beliefs have been shown to influence pain 

disability and function, more so than the current state of tissue damage (Woby et al., 2007). Self-

efficacy has also been shown to affect pain interference and pain severity (Baker et al., 2014). 

These studies show that knowledge, self-efficacy, and beliefs are fundamental to pain disability 

levels, factors previously discussed as fundamental to developing and maintaining self-

management behaviors (Nutbeam et al., 2008). Thus, if self-management/health behaviors can 

affect treatment outcomes and components of self-management are possibly influenced by health 

literacy, studies should investigate the relationship between health literacy and pain outcomes. 

Notably, the studies cited discussing pain disability and health literacy focused on 

defining health literacy with measures focused on assessing literacy skills like reading, writing, 

and numeracy (Rogers et al., 2020; Briggs et al., 2010). The tests used were the S-TOFHLA and 

Short Test of Functional Health Literacy Screener (HLS). This approach to health literacy does 

not capture the different factors that make up health literacy, so it is crucial to address these 
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limitations with a broader construct of health literacy. Furthermore, research shows health 

literacy affects clinical outcomes; hence it would be relevant to see if it applies to chronic pain 

outcomes like pain severity and disability. 

Health Literacy and Health-Related Quality of Life  

 Quality of life refers to an individual's general wellbeing. It captures overall life 

satisfaction, including physical health, family, education, employment, wealth, safety, security to 

freedom, religious beliefs, and the environment (OECD, 2013). Quality of life can be measured 

in various ways; however, health-related quality of life is more specific. Health-related quality of 

life looks at perceived health status, physical and emotional functioning. Quality of life is an 

essential factor for patients with chronic pain conditions. One mixed methods study showed that 

those with chronic pain, on average, reported lower quality of ratings (Hadi et al., 2019). The 

themes that emerged from the study indicated that pain affects physical functioning, interferes 

with relationships, work, sleep, and mood (Hadi et al., 2019). All these factors are fundamental 

to a person’s life quality.  

 Health literacy has been shown to impact the quality of life of those with chronic 

conditions like COPD (Stellefson et al., 2019). In another study focused on asthma, researchers 

found that health literacy served as a partial mediator of race/ethnic disparities in asthma 

knowledge and asthma-related quality of life (Washington et al., 2018). Another study looking at 

the relationship between health literacy and wellbeing found that individuals with low health 

literacy reported lower physical and psychological wellbeing (Tokuda et al., 2009). These studies 

support the strength of health literacy and knowledge in the overall quality of life of a person 

with a chronic health condition. 
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 In contrast, a study looking at the relationship between health literacy and health-related 

quality of life in patients with diabetes and depression found no relationship between health 

literacy and health-related quality of life scores (Al Sayah et al., 2013; Al Sayah et al., 2016). 

Notably, researchers acknowledged limitations in their measure of health literacy, noting they 

did not capture the functional, critical, and communication aspects of health literacy (Al Sayah et 

al., 2016). Other findings in a study focused on a group of health care workers with chronic 

lower back pain show that socio-demographic factors like education status, age, sex, nationality 

had a significant relationship with health-related quality of life (Zahra et al., 2020). The findings 

highlight that psychosocial factors can influence the quality of life, positively or negatively. 

Health literacy is another psychosocial factor whose relationship with quality of life in chronic 

pain conditions should be clarified.   

The majority of studies conducted on health literacy and quality of life have been focused 

on conditions other than chronic pain, resulting in a limited number of findings on health literacy 

and chronic pain specifically. The research published on health literacy and quality of life in 

chronic pain patients is inconclusive, indicating that more studies are needed to establish more 

robust conclusions. Arguably, some of the findings between health literacy and other chronic 

conditions can be assumed to apply to chronic pain conditions, yet researchers should conduct 

both quantitative and qualitative studies to elucidate the relationship.  

 Theoretical Framework  

 The theoretical framework for this study is Andersen's Behavioral Model of Health 

Services Utilization. As a framework, it offers a way to conceptualize factors that predict health 

service use and promote effective and efficient health service delivery. This framework offers an 

approach to conceptualize the numerous factors that influence healthcare use, health behaviors, 
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and health status. It also explores the individual and contextual characteristics that may facilitate 

or impede health services utilization much broader than other models. The model stresses that 

improving access to care can be accomplished by focusing on contextual and individual factors.  

 Andersen’s models suggest that health behaviors are influenced by individual 

characteristics that can be divided into the following categories: predisposing, enabling, and need 

factors (Andersen et al., 2011). Predisposing factors are existing conditions that may influence or 

predispose the use of health services (e.g., sex, age, education, occupation, ethnicity, and other 

psychosocial factors such as attitudes and beliefs, etc.). They are the socio-cultural 

characteristics of individuals that exist before their illness. Enabling factors include personal, 

family, and community resources that can either facilitate or impede the use of services (e.g., 

finances insurance, source of health care services). They address the logistical aspects of 

obtaining care. Need factors refer to how a person perceives their own health or actual evaluated 

health by providers (e.g., functional capacity, symptoms, and general health status). Need factors 

tend to be a more immediate cause of health service use (Andersen et al., 2011).  

The model also mentions that contextual factors have a role to play in health behaviors 

and health outcomes. The components of contextual factors are similar to the individual 

characteristics. It is also divided into predisposing, enabling, and need factors. The predisposing 

factors include community demographic, social, and belief factors that impact health service use. 

The enabling factors that influence health service use include health policies, financing, and 

distribution of health services facilities. The contextual need characteristics include physical 

environment measures and population health indicators of community health (Andersen et al., 

2011). The contextual factors around a person’s life can influence their health behaviors and 

overall health outcomes.  
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 The model then suggests that individual and contextual factors interact to influence health 

behaviors such as personal behavioral health practices that ultimately impact health status. The 

individual and contextual factors influence the process of care delivery, including patient-

provider interactions and a person’s use of health services. The model notes that health behaviors 

also interact with individual and contextual factors to influence overall perceived and actual 

health status (Andersen et al., 2011). Understanding the dynamics and strength of specific factors 

within individual and contextual categories may be helpful for more effective intervention 

development and targeting barriers to health care use, proper health behaviors, and overall health 

outcomes. Another outcome in addition to health status is consumer satisfaction.  

Andersen’s model has been utilized to understand the factors that predict the use of health 

services. Some of the studies conducted have used the model to predict the use of health services 

like cardiac rehabilitation programs, mental health services, occupational therapy service, 

support groups, publicly funded services, physician care, usual sources of care, and much more 

(Grace et al., 2008; Graham et al., 2017; Pergolotti et al., 2014). The model has been used with 

older adults, adult and children populations, urban and rural residents, and populations of diverse 

ethnic and racial backgrounds. It has also been adapted to predict access to and use of 

medication, patient-provider interactions, and quality of life (Brown et al., 2009; Keller et al., 

2012; Hong et al., 2019; Willet et al., 2018). Undoubtedly the Andersen model is a widely used 

theoretical framework for examining relationships between predisposing, enabling, and need for 

care factors and health behaviors.  

A majority of the studies utilizing the Andersen model focus on age, marital status, 

gender/sex, education, ethnicity, and employment status as predisposing factors. The model itself 

recognizes education status as a predisposing factor within the individual determinant factors. 



 

41 

Though the Andersen model includes education, a component of health literacy, it does not focus 

enough on the potential effect of health literacy. Furthermore, while education may inform 

literacy levels, it does not capture the breadth of the cognitive and social skills within health 

literacy.  

This study proposes that when identifying predisposing factors for the treatment of 

chronic conditions, health literacy may have a relationship that has not yet been fully recognized. 

This study aims to inform on the potential relationship health literacy has with chronic pain 

health behaviors such as treatment adherence and its influence on pain outcomes. It aims to do so 

by examining the cognitive, social, and functional skills within health literacy. A better 

understanding of the psychosocial factors that can influence the pain experience will allow 

providers, researchers, and health policymakers to appropriately adjust and account for health 

literacy in preventing and treating pain.   

Significance 

Chronic pain is a significant problem that affects all aspects of a person’s life. It can 

occur in different parts of the body, and the toll it takes on both the individual and system makes 

it a public health problem. Chronic pain is influenced by biological and psychosocial factors, 

making it a health condition that requires a multidisciplinary approach. There are treatment 

interventions and approaches to care that reduce the adverse outcomes typically associated with 

chronic pain. However, there are individual and contextual factors that impede the effectiveness 

of such interventions. Understanding these factors is especially important in chronic pain as 

treatment typically requires following treatment regimens, talking with providers, obtaining 

support, and much more, to improve the pain experience. 
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The Andersen model suggests that individual and contextual factors influence health 

behavior and, in turn, health outcomes. This study primarily focuses on understanding which 

individual factors influence pain management behaviors, particularly health literacy. Health 

literacy is a social determinant of health that has been shown to affect health outcomes and 

health behaviors in numerous medical conditions. In chronic pain, it can serve as a possible 

facilitator or barrier to better self-management behaviors and clinical outcomes. This study aims 

to add to the literature on chronic pain and health literacy by examining whether health literacy 

has a predictive role in pain management behaviors like attending medical appointments and 

following treatment regimens.  

The study also aims to identify the relationship between health literacy and perceived 

health status for those with chronic pain, specifically, pain severity, disability, and pain-related 

quality of life. Understanding this relationship is critical to developing interventions targeting 

health literacy and continuing research to expand on the dynamics through which health literacy 

may influence pain outcomes. The study’s findings can also serve as a call to research for other 

counseling psychologists, advocating for more studies on health literacy and chronic pain 

outcomes, allowing for the predictive or non-predictive role of health literacy to be further 

understood.   

In addition to the lack of research on health literacy and chronic pain, most published 

studies measure health literacy by focusing on literacy variables like reading, writing, and 

numeracy. This approach to health literacy is inconsistent with the WHO’s definition of health 

literacy and serves as a limitation to many of the studies published. This present study offers a 

measure of health literacy that goes beyond literacy skills to account for the functional, 

interactive, and critical skills needed to enhance one’s health and quality of life. Furthermore, the 



 

43 

study aims to add to the literature on the relationship between health literacy and chronic pain 

self-management and pain outcomes. 

There are many benefits associated with understanding the role of health literacy in 

chronic pain. The benefits can impact both the individuals and the systems around them. Some of 

the individual-level benefits include the development of treatment interventions that are adapted 

to different literacy levels. Interventions can also be created to improve skills influenced by 

health literacy, such as patient-provider communication, medication dosing, coping strategies, 

and more. Also, learning the possible role of health literacy in treatment and self-management 

behaviors can inform the development of health education tools. For the system, with improved 

health literacy, the burden of care current low health literacy individuals place on the health care 

system can be reduced. 
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CHAPTER 3 

METHODS 

Introduction  

 The purpose of this chapter is to introduce the research methodology for this quantitative 

cross-sectional study that examined the role of health literacy in health behaviors and chronic 

pain treatment outcomes. This study examined the relationship between health literacy and 

adherence to provider recommendations, attendance of treatment appointments, pain 

characteristics, and quality of life among patients who endorse chronic pain problems. The 

independent variable was health literacy, while the dependent variables were treatment 

adherence, pain disability, pain severity, health-related quality of life. This chapter describes the 

research design and methodology, including the eligibility/selection criteria for participants and 

sites, sampling methods, and data collection procedures. The instruments used for data collection 

will be presented. The statistical data analysis and software programs used will also be described. 

Research Question(s) and Hypotheses 

The study addressed the following research questions:  

1. RQ1- Quantitative: What is the relationship between health literacy and chronic pain 

outcomes? 

a. Hypothesis #1: There is a statistically significant negative correlational 

relationship between health literacy and pain severity. Those with lower scores 

across health literacy domains will report higher pain severity scores.    
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b. Hypothesis #2: There is a statistically significant negative correlational 

relationship between health literacy and pain disability. Those with higher scores 

across health literacy domains will report lower levels of pain disability. 

c. Hypothesis #3: There is a statistically significant positive correlational 

relationship between health literacy and health-related quality of life. Those with 

lower scores across health literacy domains will report lower quality of life.  

2. RQ2– Quantitative: Does health literacy impact health behaviors such as healthcare 

utilization and self-management skills?  

a. Hypothesis #1: There is a statistically significant negative correlational 

relationship between health literacy domains and following provider 

recommendations about chronic pain. Those with higher scores across health 

literacy domains will report consistently following their provider 

recommendations for chronic pain management. 

b. Hypothesis #2: There is a statistically significant negative correlational 

relationship between health literacy and attending treatment appointments for 

chronic pain. Those with higher scores across health literacy domains will report 

consistently attending treatment appointments. 

Research Design and Rationale  

 The primary research question is whether health literacy has a role in chronic pain self-

management and pain experience. More specifically, the questions aim to understand which 

aspects of health literacy affect self-management behaviors like treatment adherence and pain 

characteristics like pain severity, pain disability, and quality of life. The study addresses the 

research questions and hypotheses using a quantitative approach.  
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Participants 

 This study had 67 participants. The sample sizes necessary to detect significant statistical 

effects were determined post-hoc using G*Power (Faul et al., 2009). For a correlation analysis 

with power = .80, α = .05, and medium effect size = 0.30 (Cohen, 1988), it was determined that 

82 participants were required to detect effects for bivariate correlations. Using G*Power, the 

current study had 67 participants with a resulting estimated power = .72 = .05 and effect size = 

0.3. 

Participants were recruited from an integrated primary care setting, with inclusion criteria 

for participants to be above the age of 18 and have at least one diagnosis of chronic pain that has 

been recurring for at least three months. There were 67 participants in the study, with most 

primarily recruited from Mercy Health Center, an integrated primary care facility serving 

socioeconomically disadvantaged populations. Mercy Health Center is a nonprofit Christian 

organization that provides whole-person medical care to underserved people in Athens, Georgia, 

and surrounding counties. It has a multidisciplinary team of psychology, primary care, social 

work, pharmacy, and legal disciplines to meet the needs of its patient population. A few 

participants were recruited from Athens Neurological Associates, a tertiary treatment facility for 

patients unresponsive to other types of care. As a site, it offers comprehensive neurological care, 

treating patients with chronic pain, migraines, major depression, sleep disorders, spinal cord 

injuries, Parkinson’s disease, Tourette’s syndrome, Dystonia, and other movement disorders.  

Measures  

Health Literacy Questionnaire: The Health Literacy Questionnaire (HLQ) is a measure 

of health literacy that covers nine conceptually distinct areas of health literacy to assess the needs 

of diverse groups. Its nine domains have about 4-6 items each for a total of 44 items within the 
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scale. The questionnaire was split into parts. The first section asked participants to rate how 

much they agreed or disagreed with a set of statements. The second part of the questionnaire 

asked participants to rate how difficult or easy it was for them to engage in a description of tasks.  

The domains associated with the first part of the questionnaire are: feeling understood 

and supported by healthcare providers (HPS), having sufficient information to manage health 

(HSI), actively managing health (AMH), social support for health (SS), and appraisal of health 

information (CA). The mean scores range from 1 to 4.  The domains associated with the second 

part of the questionnaire are ability to actively engage with healthcare providers (AE), navigating 

the healthcare system (NHS), ability to find good health information (FHI), and understanding 

health information well enough to know what to do (UHI). The mean scores of this domain range 

from 1 to 5. The HLQ provides nine individual scores based on an average of the items within 

each of the nine scales. It does not give an overall total score, with the reason being a total score 

could mask individual needs in specific health literacy domains. For this study, along with 

subscale scores, a total index score for health literacy was derived. For all scales, higher scores 

indicated higher health literacy. 

The psychometric properties of the HLQ suggest it is a reliable and valid measure. 

Different studies have confirmed the HLQ’s 9-factor structure, with reported reliability ranges of 

0.77 to 0.90 and 0.80 to 0.89 (Elsworth et al., 2016; Kolarcik et al., 2017). A 9-factor CFA 

model was fitted to the measure items with no cross-loadings or correlated residuals allowed, and 

the fit was satisfactory: χ 2 WLSMV(866 d.f.) = 2927, p<0.000, CFI = 0.936, TLI = 0.930, 

RMSEA = 0.076, and WRMR = 1.698 (Osborne, Batterham, Elsworth, Hawkins, & Buchbinder, 

2013). The HLQ has been adapted into Danish, German, French, and Slovak versions, with all of 

them showing satisfactory psychometric properties (Debussche et al., 2018). The HLQ has been 
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used with inpatient and outpatient populations, middle and older adults, with different medical 

conditions some of which include acute myocardial infractions, diabetes, kidney transplants, and 

in different settings, not limited to rural and metropolitan hospitals, and community health 

centers (Jessup et al., 2017; Osborne et al., 2013; Bo et al., 2014; Morris et al., 2017; Aaby et al., 

2017; Friis et al., 2016; Demian et al., 2016; Beauchamp et al., 2015; Elsworth et al., 2016). 

Within this current study, Cronbach’s reliability coefficients indicated high internal consistency 

for each of the 9 domains of the HLQ. Please see Table 1 for more details. 

Table 1  

 

Cronbach Values of Health Literacy Domains  

 

Health Literacy Domains α 

HPS Healthcare Provider Support 0.85 

HSI Having sufficient information 0.82 

AMH Actively managing health 0.80 

SS Social support 0.74 

CA Critical appraisal 0.86 

AE Active engagement with healthcare 

providers 

0.91 

NHS Navigating the healthcare system 0.89 

FHI Ability to find good health information 0.88 

UHI Reading and understanding health 

information 

0.89 

 

 

Treatment Adherence: Treatment adherence was measured based on appointment 

attendance and following provider recommendations. Adherence was measured by how often 

participants attend their treatment appointments and follow their providers recommendations for 

their chronic pain. Responses are measured with “always," "sometimes," or "never." Treatment 

recommendations was measured in three parts; fully adherent is if they always attend 

appointments, partially adherent if they select "sometimes," and nonadherent if they "never" 

attend appointments. The rating is similar for following provider recommendations, i.e., 



 

49 

considered fully adherent if they "always" follow provider treatment recommendations, partially 

adherent if they select "sometimes," and nonadherent if they select "never" (fully adherent 1 = 

always, partially adherent 2 = sometimes, nonadherent 3 =never). This adherence measure was 

developed for this study. 

Brief Pain Inventory – short form (BPI): The BPI is a short self-report measure that 

assesses the severity of pain, impact of pain on daily function, location of pain, pain medications, 

and amount of pain relief in the past 24 hours or the past week. The BPI measures pain 

interference on a 0 – 10 scale, where 0 = no interference and 10 = interferes completely. It 

measures pain severity, by assessing pain at its “worst,” “least,” “average,” and “now” (current 

Pain). It measures pain severity on a 0 – 10 scale, where 0 = no pain 10 = pain as bad as you can 

imagine. Factor analysis verified pain severity and interference.  

The measure shows good internal consistency, ranging from 0.80 to 0.87 for the four pain 

severity items and from 0.89 to 0.92 for the seven interference items (Cleeland, 1991). The 

Norwegian translation of the BPI has been tested and Cronbach’s alphas were 0.87 for the pain 

severity and 0.92 for the interference scales. Also, correlation between BPI pain severity and the 

European Organization for Research and Therapy of Cancer (EORTC) QLQ-C30 questionnaire 

item on pain intensity was 0.70 (𝑝 < 0.001). The correlation between BPI interference index and 

the EORTC QLQ-C30 item on pain influence on daily living was 0.62 (𝑝 < 0.001) (Klepstad et 

al., 2002). The BPI has been used in hundreds of studies worldwide. These studies examined 

cancer bone pain, cancer pain, depressive disorders, fibromyalgia, HIV/AIDS, minority studies, 

neuromuscular, and neuropathic pain (Cleeland, 1991).  Within this study, Cronbach’s reliability 

coefficients indicated high internal consistency for the four pain severity items ( = 0.87) and for 

the seven interference items ( = 0.94). 
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RAND 36-Item Short Form Survey: The RAND SF-36 is a self-report measure of the 

quality of life. It measures eight health concepts, physical functioning, bodily pain, role 

limitations due to physical health problems, role limitations due to personal or emotional 

problems, emotional wellbeing, social functioning, energy/fatigue, and general health 

perceptions. It also provides total composite summary scores for physical and mental health. The 

physical composite summary score (PCS) is derived from four subscales that have shown to be 

primarily indicative of physical health, these include: physical functioning, physical role 

functioning, bodily pain, and general health. The mental composite summary score (MCS) is 

derived from the other four subscales associated with mental health, they include: vitality, social 

functioning, emotional role functioning, and mental health).  

The RAND is a widely used survey in research to measure the quality of life. It has been 

used to measure quality of life in clinical outpatient, orthopedic or cardiac rehabilitation, and 

community center settings, with patients with specific diseases or disabilities such as cancer, 

heart diseases, and diabetes (Kaplan, 2005). The RAND is a valid and reliable measure with high 

item-internal consistency (97%) and item-discriminant validity (92%) (McHorney et al., 1994). 

Combining results from studies also show it has a good median alpha reliability for all scales that 

exceeds 0.80, except for the two-item social functioning scale (0.76) (McDowell, 2006). Within 

this current study, Cronbach’s reliability coefficients showed good internal consistency in all of 

the eight health concepts measured by the RAND. Please see Table 2 for more details.  

Table 2 

 

Cronbach Values of RAND Domains 

 

RAND Domains α 

Physical functioning  0.93 

Role limitation due to physical health 0.89  

Role limitations due to emotional problems 0.87 
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Energy/fatigue 0.80 

Emotional well-being 0.86 

Social functioning 0.80 

Pain 0.82 

General health 0.70 

 

Qualtrics: The research software used to collect participant responses to the measures 

used within the current study. Qualtrics is a cloud-based platform for creating and distributing 

web-based surveys. It can be used on multiple technological platforms such as phones, 

computers, and tablets. It is an easy-to-use point and click interface that organizes and exports 

data in a variety of formats.  

Procedure 

Participants were recruited through three methods. The first and primary recruitment 

method was through a list generated by the Director of Whole Person Care at Mercy Health 

Center, providing only patient names and their contact information. Participants were contacted 

and informed of the research opportunity then asked if they would be willing to participate for a 

financial incentive. Once participants agreed to participate and met the inclusion criteria, the 

informed consent was reviewed, and the participant was assigned an identification number. 

Participants were then electronically mailed a Qualtrics link to respond to survey questions. 

The second recruitment method was through provider-based referrals at Athens 

Neurological Associates. A medical provider discussed the research opportunity with her patients 

during their appointments. If patients expressed interest, they were referred to the research team 

member onsite for consent review and data collection. If there is no researcher onsite, then the 

patient contact information was shared with the research team for rescheduling. The third 

recruitment method was through flyers and posters at high-traffic areas like waiting rooms and 

patient exam rooms at both clinics for patients to contact the research phone number or email. 
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This method did not yield any results for accessing participants. Importantly, participants were 

informed of their rights to withdraw from the study at any point and informed that their decision 

to participate or not participate would not affect the quality of care they receive at either site. 

Statistical Analysis 

Preliminary Analysis. Prior to running statistical analyses, the study used the checklist 

for screening data proposed by Tabachnick and Fidell (2018). This includes inspecting univariate 

descriptive statistics for accuracy of input, addressing missing data, checking for nonlinearity 

and heteroscedasticity, addressing nonnormal variables and outliers, and evaluating variables for 

multicollinearity and singularity. Similarly, their work also emphasizes the importance of 

evaluating assumptions when running a Regression. As such, these assumptions were evaluated 

applying the steps described by Tabachnick and Fidell (2018). Descriptive statistics were 

examined to determine participant demographics and descriptive analysis (e.g., mean, standard 

deviation, range) was conducted for all study variables to characterize the sample. The 

distribution of the data was inspected prior to analyses to determine whether transformation 

procedures were needed.  

Prior to conducting study analysis, a principal component analysis was conducted on the 

health literacy questionnaire due to high intercollinearity among health literacy variables and 

need to meet assumptions needed for a regression analysis. The result of the PCA was two 

factors of health literacy that were then used for data analysis. Additionally, bivariate 

correlational analysis was deemed appropriate to examine the relationships between health 

literacy, chronic pain characteristics, quality of life and adherence (recommendations and 

treatment adherence) (Perinetti, 2019).  
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Linear regression models were conducted to estimate the independent relationship 

between health literacy factors and pain disability, pain severity, and quality of life while 

adjusting for covariates. Covariates were determined using correlational analysis for 

dichotomous variables and ANOVAs for categorical variables. Models were run with and 

without the covariates. Due to the absence of significant relationship between health literacy and 

treatment adherence, there were no linear regression models used to estimate the relationship 

between health literacy and treatment adherence.  

In the current study, the independent variable was health literacy, and the dependent 

variables were treatment adherence (appointments and recommendations), pain disability, pain 

severity, and quality of life. All statistical analyses were conducted using IBM Statistical 

Package for the Social Sciences, Version 29.0 (SPSS; IBM Corp., Armonk, NY). For hypothesis 

testing, statistical significance was assumed when p < .05.  
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CHAPTER 4 

RESULTS  

Data Screening 

  A total of 67 participants completed the study measures using a Qualtrics-based survey. 

All data were assessed for accuracy, plausibility of values, and frequency and patterns of missing 

data using SPSS (SPSS IBM Corp, 2016). Plausibility was assessed by examining minimum 

values, maximum values, means, and standard deviations. No cases were eliminated for 

questions of plausibility. The distributions of variables were also examined for skewness and 

kurtosis. Most variables appeared to be normally distributed or normal-like; however, the RAND 

and adherence questionnaires were skewed. For the RAND, the physical composite summary 

scores were positively skewed, with a skewness of 1.08 (SE = .36) and kurtosis of -.27 (SE = 

.71). The kurtosis value suggests a normality with this distribution (George & Mallory, 2010). 

The RAND PCS was transformed using logarithmic transformation (log 10) and the resulting 

values were used throughout the analysis. 

The adherence questions were also positively skewed with a skewness of 1.04 (SE = .36) 

and kurtosis of 4.46 (SE = 0.71) for treatment appointments adherence and 1.29 (SE= .36) and 

kurtosis of .73 (SE = .71) for treatment recommendations adherence. Their kurtosis value 

suggests these variables are normal univariate distribution (George & Mallory, 2010). Given the 

skewness, the data was transformed using logarithmic transformation (log 10) and then 

subsequently used throughout the analysis. The data was reviewed for outliers, with no specific 

outliers identified.  
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Preliminary data analyses revealed good internal consistency for all measures, however 

the HLQ showed high correlation within its domains which violated the assumptions of no 

multicollinearity needed for planned parametric statistics, see Table 3 for the correlation matrix. 

To address the strong intercorrelations among HLQ domains, a Principal Components Analysis 

(PCA) was conducted, and the results identified two factors that were used as health literacy 

factors. The two factors identified are consistent with the two categories within the HLQ 

questionnaire and are discussed further in the Health Literacy results section (Osborne et al., 

2013).   

Table 3 

Bivariate Correlation Matrix of HLQ Domains 

 HPS HSI AMH SS CA AE NHS FHI UHI 

HLQHPS 1 .67** .49** .55** .50** .56** .53** .48** .38** 

HLQHSI .67** 1 .64** .55** .67** .65** .59** .63** .63** 

HLQAMH .49** .64** 1 .33** .58** .25 .24 .34** .34** 

HLQSS .55** .55** .33** 1 .49** .35** .38** .24 .23 

HLQCA .50** .67** .58** .49** 1 .43** .28* .46** .40** 

HLQAE .56** .65** .25 .35** .43** 1 .80** .67** .61** 

HLQNHS .53** .59** .24 .38** .28* .80** 1 .63** .53** 

HLQFHI .48** .63** .34** .24 .46** .67** .63** 1 .75** 

HLQUHI .38** .63** .34** .23 .40** .61** .53** .75** 1 

 

Sample Characteristics 

Chronic Pain. All 67 participants self-reported their primary pain problem. Twenty-eight 

(41.8%) participants identified back pain as their primary pain; 17 (25.4%) participants reported 

arthritic pain; 9 (13.4) participants reported headaches/migraine; 7 (10.4%) participants reported 

neuropathic pain; 5 (7.5%) participants reported multisite pain; and 1(1.5%) participant reported 

fibromyalgia.  
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Table 4  

Frequency of Participant Report of Primary Pain Lasting Over 3 Months 

Primary Pain N % 

    Headaches/Migraine 9 13.4 

    Back pain 28 41.8 

    Neuropathic pain 7 10.4 

    Fibromyalgia 1 1.5 

    Arthritis 17 25.4 

    Multisite pain 5 7.5 

 

Note. N= number of participants  

Sociodemographic Variables. The average age of the participants was 48.7 years old 

(range = 21 – 69). Regarding gender, 47 participants (70.1%) identified as female and 20 

(29.9%) identified as males. The sample consisted primarily of participants who self-identified as 

White (68.2%, n = 45); 12 (18.2%) participants identified as African American; 3 (4.5%) 

participants identified as Hispanic/Latino; 1 (1.5%) identified as Native American; 1 (1.5%) 

identified as Asian American participant 1 (1.5%); 1 (1.5%) identified as Biracial; and 1 (1.5%) 

as a Pacific Islander.  

 Relationship status was reported as follows, single (22.4%, n = 15), married or partnered 

(47.8%, n = 32), divorced or separated (25.4%, n = 17), and widowed (4.5%, n = 3). The 

majority of participants identified their sexual orientation as heterosexual (89.4%, n = 59), 1 

(1.5%) as Gay, 1 (1.5%) as Bisexual, 1 (1.5%) as and Pansexual. Regarding highest level of 

education, some participants reported completing some high school but had not earned a high-

school diploma (28.8%, n = 19), others completed high school or obtained their GED (28.8%, n 

= 19), 27.3% (n = 18) completed some college but did not finish, and 15.2% (n = 10) completed 

college or postgraduate degrees.  
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 Regarding employment status, 25 (37.9%) participants reported working a full-time job 

or position as a student. 27 (40.9%) participants reported being unemployed due to disability. 14 

(21.2%) identified that they were unemployed for other reasons. The current sample can be said 

to capture a low-income population given that 64.2% (n = 43) of participants reported making 

less than $20,000 yearly. The other 24 participants (34.8%) reported making over $20,000 a 

year, and 16 of the 24 participants reported making between $20,000 - $34,999 a year. Regarding 

the number of people in the household, 2 (3%) participants identified as homeless, 15 (22.4%) 

participants reported they live with themselves, 26 (38.8%) indicated they lived with at least one 

other person, 13 (19.4%) lived with at least three people in the home, and 11 (16.4%) identified 

that they lived with over four people.  

Table 5  

 

Sociodemographic Characteristics of Participants at Baseline 

 

Demographic characteristic N % 

Gender   

 Female 47 70.1 

 Male 20 29.9 

Race   

    Black 12 18.2 

    White 45 68.2 

    Native American 1 1.5 

    Asian 1 1.5 

    Biracial 1 1.5 

    Hispanic/Latino 3 4.5 

    Pacific Islander 1 1.5 

    Other (Human) 2 3.0 

Relationship status   

 Single 15 22.4 

 Married/partnered 32 47.8 

 Divorced/separated 17 25.4 

 Widowed 3 4.5 

Sexual Orientation   

    Heterosexual 59 89.4 

    Gay or lesbian 1 1.5 

    Bisexual 1 1.5 
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    Pansexual 1 1.5 

    Other (yes) 4 6.1 

Highest educational level   

 Some high school 19 28.8 

    Completed high school/ 

GED 

19 28.8 

 Some college 18 27.3 

 University or postgraduate 

degree 

10 15.2 

Employment   

 Employed/Student 25 37.9 

    Unemployed due to 

disability 

27 40.9 

 Unemployed for other 

reasons 

14 21.2 

Household Income   

    Less than $20,000 43 64.2 

    Over $20,000 24 34.8 

Number in Household    

    Homeless 2 3.0 

    Self     15 22.4 

    Two 26 38.8 

    Three 13 19.4 

    >Four 11 16.4 

  

Note. N = 67 Participants were on average 48.72 years old (SD = 11.86) 

Chronic Pain Outcomes 

The mean BPI Severity was 6.24 (SD = 1.84, range = 1.25 to 10) which is comparable to 

average pain reports in other chronic pain studies involving primary care patients and inpatient or 

outpatient rehabilitation patients (Rambla et al., 2023; Boonstra et al., 2016).  

The mean BPI interference was 6.30 (SD = 2.59, median = 6.64, range = .14 to 10) and 

suggests that the functional status of participants is significantly impaired by their pain.  This 

level of BPI interference is also comparable to other studies assessing disability in primary care 

patients and those with chronic pain patients who attend a pain center clinic (Stubbs et al., 2010; 

Fujiwara et al., 2021). 
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Participants scores on eight subscales of the RAND quality of life measure are shown in 

Table 3. The composite summary scores of RAND subscales were derived to form a physical 

composite summary (PCS) and mental composite summary (MCS) score. For the PCS, results 

showed most participants reported worse physical functioning (M = 30.4 SD = 20.50) which is 

comparable to other studies looking at chronic pain population (Henry et al., 2018). For the 

MCS, participants reported worse mental health functioning (M = 40.13 SD = 22.42 which is 

comparable to chronic pain populations (Morris et al., 2023). See Table 6 for means and standard 

deviations for RAND subscales.  

Table 6 

 

Summary of Means and Standard Deviations for RAND subscales 

 

 N M SD 

Physical functioning 61 35.2 29.2 

Role limitations due to 

physical health 

62 20.16 34.7 

Role limitations due to 

emotional problems 

62 34.4 42.7 

Energy/fatigue 64 30.2 18.5 

Emotional well-being 65 50.5 23.6 

Social functioning 65 46.9 26.9 

Pain 66 31.7 18.9 

General health 65 37.5 18.6 

Physical Composite 57 30.40 20.50 

Physical Composite Log 57 1.38 .32 

Mental Composite 61 40.13 22.42 

 

Health Literacy Results 

 The mean and standard deviations of participant reports of health literacy can be seen in 

Table 7.  
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Table 7 

Summary of Means and Standard Deviations for Health Literacy Questionnaire 

 N M SD 

HLQHPS 64 3.04 .62 

HLQHSI 63 2.76 .59 

HLQAMH 64 2.88 .49 

HLQSS 65 2.96 .57 

HLQCA 63 2.83 .57 

HLQAE 63 3.43 .89 

HLQNHS 65 3.18 .84 

HLQFHI 64 3.46 .85 

HLQUHI 65 3.75 .82 

Valid N (listwise) 57   

 

A principal components analysis (PCA) was conducted on the 44-item health literacy 

questionnaire. The suitability of PCA was assessed prior to analysis. Inspection of the correlation 

matrix showed that all variables had at least one correlation coefficient greater than 0.3. The 

overall Kaiser-Meyer-Olkin (KMO) measure was 0.83 with individual KMO measures all greater 

than 0.75, classifications of 'middling' to 'meritorious' according to Kaiser (1974). Bartlett's test 

of sphericity was statistically significant (p < .001), indicating that the data was likely 

factorizable. 

PCA revealed two components that had eigenvalues greater than one and which 

explained 57.90% and 13.42%of the total variance, respectively. Visual inspection of the scree 

plot indicated that two components should be retained (Cattell, 1966). In addition, a two-

component solution met the interpretability criterion. As such, two components were retained. 

The two-component solution explained 71.31% of the total variance. A Varimax orthogonal 

rotation was employed to aid interpretability. The rotated solution exhibited 'simple structure' 

(Thurstone, 1947).  
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The interpretation of the data was consistent with the health literacy characteristics the 

questionnaire was designed to measure.  Component 1 (Extrinsic Health Literacy skills) had 

strong loadings of the active engagement with healthcare providers, navigating the healthcare 

system, ability to find good health information, and reading and understanding health 

information domains. This component captures people’s ability to be proactive about their 

health, access health services, support, and health information, advocate for themselves, and read 

and write. 

Component 2 (Intrinsic Health Literacy skills) had strong loadings of the healthcare 

provider support, having sufficient information, actively managing my health domain, social 

support, and critical appraisal domains. This component looks at internal factors necessary for 

health literacy. It is the underlying factor across those who have an established relationship with 

a healthcare provider they trust, feel confident in the information that they have, understand the 

importance of health and healthcare decision making, have a good support system, and can 

understanding conflicting health information. 

Table 8 

Rotated Structure Matrix for PAC with Varimax Rotation of a Two Component Questionnaire 

Items Rotated Component Coefficients 

 Component 1 Component 2 

HLQAE .88  

HLQNHS .85  

HLQFHI .81  

HLQUHI .78 .30 

HLQAMH  .84 

HLQCA  .78 

HLQHSI .55 .73 

HLQHPS .42 .68 

HLQSS  .67 

 

Note. Major loadings for each item are bolded  
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Figure 1  

Scree Plot  

 
 

Adherence Results  

For the adherence measure, most participants reported always attending their scheduled 

treatment appointments for their chronic pain (M = 1.60 SD = .78). Most participants also 

reported always following their providers treatment recommendations (M = 1.34 SD = 1.34). The 

high report of consistent adherence resulted in a more positively skewed distribution of the 

adherence measure.  

Results 

Hypothesis 1. Participants who report lower scores across health literacy domains 

will report higher pain severity scores.  

A Pearson's product-moment correlation was conducted to assess the relationship 

between health literacy factors and pain severity. Appendix E shows the correlation matrix that 

was computed with pain severity, pain disability, and health literacy domains. The bivariate 

correlation between extrinsic health literacy skills and pain severity showed that there was a 
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statistically significant, negative correlation between extrinsic health literacy skills and pain 

severity (r = -.34, p < .01). There was no statistically significant correlation between intrinsic 

health literacy and pain severity (p > .05). This suggests individuals who reported being 

proactive about their health, ease in accessing health services, support, and health information, 

and abilities to advocate for themselves, and read and write, reported lower pain severity. See 

Table 9.  

Hypothesis 2. Participants who report higher scores across health literacy domains 

will report lower levels of pain disability. 

The bivariate correlational analysis was conducted to determine the relationship between 

health literacy factors, EHL and pain disability. Results indicated there was a statistically 

significant relationship between the extrinsic health literacy domains and pain disability (r = -

.33, p = .01). There was no statistically significant correlation between intrinsic health literacy 

and pain severity (p > .05). This suggests individuals who reported being proactive about their 

health, ease in accessing health services, support, and health information, and abilities to 

advocate for themselves, and read and write, reported lower pain disability. See Table 9. 

Hypothesis 3.  Participants who report higher scores across health literacy domains 

will have a higher quality of life.  

A bivariate correlational analysis was conducted to determine the relationship between 

health literacy, health literacy factors and quality of life. The correlations between health literacy 

domains and RAND PCS Log and MCS can be seen in Appendix E.  

For the RAND PCS Log, there was a statistically significant correlation between extrinsic 

health literacy factors and physical functioning (r = .34, p = .02). There was no statistically 

significant correlation between intrinsic health literacy and physical functioning (p > .05). For 
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the RAND MCS, there was a statistically significant correlation between extrinsic health literacy 

skills and mental well-being (r = .35, p = .02). There was a statistically significant correlation 

between intrinsic health literacy skills and mental well-being (r = .43, p = .02). This suggests 

individuals who reported being proactive about their health, ease in accessing health services, 

support, and health information, and abilities to advocate for themselves, and read and write, 

reported better physical and emotional functioning. See Table 9.  

Hypothesis 4.  There is a statistically significant negative correlation between health 

literacy domains and following provider recommendations about chronic pain.  

Results showed there were no statistically significant relationships between the health 

literacy domains and adherence to following providers treatment recommendations for chronic 

pain (p > .05) see Table 8 for the correlation matrix. Similarly, a correlation between extrinsic 

health literacy skills and adherence to provider recommendations showed there was no 

statistically significant relationship between both variables (p > .05). There was also no 

statistically significant relationship between intrinsic health literacy skills and adherence to 

following providers treatment recommendations for chronic pain.  

Hypothesis 5. This study estimated a statistically significant negative correlation between 

health literacy and attending treatment appointments for chronic pain. 

Results showed there were no statistically significant relationships between the health 

literacy domains and adherence to treatment appointments for chronic pain (p > .05) see Table 8 

for the correlation matrix. Similarly, a correlation between extrinsic health literacy skills and 

adherence to treatment appointments showed there was no statistically significant relationship 

between both variables (p > .05). There was also no statistically significant relationship between 

intrinsic health literacy skills and adherence to treatment appointments.  
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Table 9 

Summary of Correlations between Two Health Literacy Components and Study Outcomes 

 EHL IHL 

SEV -.34** -.22 

INT -.33* -.21 

PCSLOG .34* .27 

MCS .35* .43** 

ADH1LOG .12 .01 

ADH2LOG -.06 .16 

 

Note. **Correlation is significant at the .01 level (2-tailed); * Correlation is significant at the .05 

level (2-tailed) (SEV = BPI Severity; INT = BPI Interference; ADH1LOG = Adherence to 

recommendations; ADH2LOG = Adherence to treatment appointments) 

Analysis of Covariates for Regression Analysis 

A Pearson’s product-moment correlation was conducted to assess the relationships 

among the age, gender, race, education, number in household, and income and study variables, 

health literacy, pain disability, pain severity, quality of life, and adherence. A one-way ANOVA 

was used to compare the differences between employment status and number in household and 

study variables. Statistical significance was determined at the p < .02 level to reduce the 

occurrence of type 1 errors. 

Age. Results showed a negative correlation between age and adherence to provider treatment 

recommendations (r = -.40, p = .002). This is consistent with research that suggests a relationship 

between age adherence to treatment appointments in a free clinic (Panahi et al., 2022) 

Gender. Results of a correlational analysis showed there was no statistically significant 

relationship between gender and the study variables. 
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Race. Due to the high percentage of participants identifying as White (68.2%), race was 

dichotomized to White and BIPOC. Results of a correlational analysis showed there were no 

statistically significant relationships between race and the study variables. 

Education. The education variable was dichotomized to at high school level and over high 

school. The results of a correlational analysis showed there were no statistically significant 

relationships between education and the study variables. 

Number in Household. A one-way ANOVA was used to compare the relationship between 

number in household and study variables. There were no significant group differences found.  

Income. Income was transformed to a bimodal variable to see differences between those who 

make either over or under $20000. There were no significant correlations between income and 

study variables.  

Employment Status. A one-way ANOVA was used to compare the relationship between the 

employment status and study variables. Results showed there were differences in RAND MCS 

[F (2, 57) = 6.81 p = .002] and the RAND PCS Log [F (2, 53) = 15.02 p < .001]. More 

differences were seen between employment status and pain disability [F (2, 62) = 5.79 p <= 

.005]. There were also differences in the adherence to treatment appointments [F (2, 54) = 7.52 p 

= .001].  This is consistent with research that shows a relationship that employment status and 

health are inextricably linked and have a direct impact on life expectancy and quality of life 

(Andreu et al., 2023; Water et al., 2006). 

Regression Analysis of Correlations with Covariates 

To further assess health literacy as a predictor of chronic pain outcomes in the context of 

covariates, linear regressions were used to analyze the components of health literacy as 
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predictors on pain severity, pain disability, and quality of life (QOL). Covariates included age 

and employment status.  

Pain Characteristics Outcomes  

With regard to assumptions, there was linearity as assessed by partial regression plots and 

a plot of studentized residuals against the predicted values. There was independence of residuals, 

as assessed by a Durbin-Watson statistic of 2.16 for pain severity and 2.04 for pain disability. 

There was homoscedasticity, as assessed by visual inspection of a plot of studentized residuals 

versus unstandardized predicted values. There was no evidence of multicollinearity, as assessed 

by tolerance values greater than 0.1. There were no studentized deleted residuals greater than ±3 

standard deviations, no leverage values greater than 0.2, and values for Cook's distance above 1. 

The assumption of normality was met, as assessed by a Q-Q Plot (Laerd Statistics, 2015).  

Pain Severity. The results of preliminary correlational analysis showed a statistically 

significant relationship between the extrinsic health literacy factor and pain severity. A 

significant regression equation was found [F (2,54) = 5.42, p = .007], with an R2 of .17 and 

showed that the model significantly predicted pain severity. The R2 of .17 indicated that 17% of 

the proportion of variability in pain severity can be accounted for by the model. Extrinsic health 

literacy was a significant predictor of pain severity and an increase in extrinsic health literacy 

abilities is associated with a decrease in pain severity, b = -.62, t(52) =  -2.77, p = .008. Notably, 

the extrinsic health literacy skills component was a significant predictor of pain severity, 

suggesting that an increase in a person’s ability to engage with external resources, self-advocate, 

find health information, and literacy skills would be associated with a decrease in pain severity.  
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Table 10  

 

Multiple Regression Analysis Summary for Variable Predicting Pain Severity 

 

Variable B Standard Error of B  

EHL -.62 .22 -.34** 

IHL -.40 .22 .22 

 

Note. R2 = .17; F (2,54) = 5.42, p = .007. *p< .05; **p< .01, ***p< .001. 

 

Pain Disability. The results of preliminary correlational analysis showed a statistically 

significant relationship between the extrinsic health literacy factor and pain severity. The 

extrinsic factor along with the covariate of employment was entered into a regression model. A 

significant regression equation was found [F (3,52) = 3.27 p = .03], with an R2 of .16 and showed 

that the model significantly predicted pain disability. The R2 of .16 indicated that 16% of the 

proportion of variability in pain severity can be accounted for by the model. Extrinsic health 

literacy was a significant predictor of pain severity and an increase in extrinsic health literacy 

abilities is associated with a decrease in pain severity, b = -.84, t(52) =  -2.57, p = .01.  

Table 11 

Multiple Regression Analysis Summary for Variable Predicting Pain Disability 

Variable B Standard Error of B  

EHL -.84 .33 -.33* 

IHL -.53 .33 -.21 

Employment Status .21 .26 .10 

 

Note. R2 = .16; F (3,52) = 3.27 p = .03. *p< .05; **p< .01, ***p< .001. 

Quality of Life Outcomes  

A linear regression was run to predict extrinsic health literacy from employment status. 

With regard to assumptions, there was linearity as assessed by partial regression plots and a plot 

of studentized residuals against the predicted values. There was independence of residuals, as 
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assessed by a Durbin-Watson statistic of 2.22 for RAND MCS and 1.91 for RAND PCS LOG. 

There was homoscedasticity, as assessed by visual inspection of a plot of studentized residuals 

versus unstandardized predicted values. There was no evidence of multicollinearity, as assessed 

by tolerance values greater than 0.1. There were no studentized deleted residuals greater than ±3 

standard deviations, no leverage values greater than 0.2, and values for Cook's distance above 1. 

The assumption of normality was met, as assessed by a Q-Q Plot (Laerd Statistics, 2015).  

RAND MCS. The results of preliminary correlational analysis showed a statistically 

significant relationship between some of the health literacy domains and RAND MCS. Those 

significant domains, along with covariates of employment were entered into a regression model. 

Results showed that the model significantly predicted mental health functioning [F (3, 48) = 

7.67, p < .001], with an adjusted R2 of .32.  The R2 of .32 suggests that 32% of the proportion of 

variability in mental health functioning can be accounted for by the model. Extrinsic health 

literacy was a significant predictor of mental functioning suggesting an increase in extrinsic 

health literacy abilities is associated with an increase in mental health functioning and quality of 

life, b = .35, t(46) =  -2.97, p = .005. Intrinsic health literacy was also found to be a significant 

predictor of mental functioning b = .42, t (46) = 3.53, p < .001. 

Table 12 

Multiple Regression Analysis Summary for Variable Predicting Quality of Life -MCS  

 

Variable B Standard Error of B  

EHL 7.41 2.50 .35** 

IHL 9.28 2.63 .42*** 

Employment Status:  -2.57 2.12 -.14 

 

Note. R2 = .32; F (3, 48) = 7.67, p < .001. *p< .05; **p< .01, ***p< .001. 

RAND PCS. The linear regression model for the RAND PCSLOG was significant [F (3, 

47) = 5.37, p = .003] with an adjusted R2 of .26. The R2 of .26 suggests that 26% of the 
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proportion of variability in physical health functioning can be accounted for by the model. 

Extrinsic health literacy was a significant predictor of mental functioning and suggests an 

increase in extrinsic health literacy abilities is associated with an increase in physical health 

functioning and quality of life, b = .34, t(45) =  2.69, p = .01. Intrinsic health literacy was also 

found to be a significant predictor of physical health functioning b = .26, t (45) = -2.05, p <.05. 

This suggests an increase in intrinsic health literacy abilities is associated with an increase in 

physical health functioning. Employment status was also found to be a significant predictor of 

physical health functioning b = -.26, t(45) = -2.05, p < .05. These results suggested that an 

increase in unemployment status, i.e., being unable to work due to disability or other reasons, 

would be associated with a decrease in physical health functioning.   

Table 13 

Multiple Regression Analysis Summary for Variable Predicting Quality of Life -PCS LOG  

 

Variable B Standard Error of B  

EHL .10 .04 .34* 

IHL .08 .04 .26* 

Employment Status:  -.07 .03 -.26* 

 

Note. R2 = .26; F (3, 47) = 5.37, p = .003. *p< .05; **p< .01, ***p< .001. 
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CHAPTER 5 

DISCUSSION 

Chronic pain is a significant public health concern that negatively impacts both 

individuals and the healthcare system. It is one of the leading causes of disability and has been 

shown to have a significant negative effect on quality of life, physical, and emotional functioning 

(Vos et al., 2017; Antonaci, Nappi, Manzoni, & Calabresi, 2011). Given the multidimensional 

nature of chronic pain, it requires a biopsychosocial when considering interventions. Currently 

there are a variety of biological and psychological treatments for chronic pain, with many of the 

psychological treatments showing efficacy for reducing pain, but health disparities exist in the 

treatment and outcomes of chronic pain (AHRQ, 2019). 

Health disparities are influenced by social determinants of health such as race, 

socioeconomic status, and health literacy. It captures the reality that those who hold certain 

identities may experience barriers when accessing healthcare and overall reduced quality of care. 

When considering health disparities, many of the factors found to affect health outcomes can be 

clustered around patient, provider, and systemic/contextual factors, showing the intersectionality 

that occurs between different variables to influence health outcomes.   

Andersen et al, proposed a model that describes multiple factors that influence perceived 

health status and patient-provider interactions. The factors include individual factors that 

determine healthcare access and utilization, predisposing factors that influence whether people 

use health services, and enabling factors that influence health service use and effective health 

behaviors (Andersen et al., 2011). A shared similarity among all these factors are social 
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determinants like education and income, suggesting the significance of socioeconomic status and 

health literacy in treatment outcomes. Notably, evidence suggests that poor health literacy has 

been shown to negatively affect predicted mortality, frequency of hospitalizations, medication 

and treatment adherence, and overall health status (Baker et al., 2007; Berkman et al., 2011; 

Nutbeam, 2008). While there is supporting evidence for the benefits of health literacy in chronic 

pain treatment outcomes, there are inconsistencies among study findings, suggesting the 

relationship between health literacy and chronic pain still needs to be clarified.  

This study, along with others, is arguing that limitations are occurring in research due to 

the use of a limited measure of health literacy. Many research studies have measured health 

literacy as reading, writing, and numeracy abilities in understanding health information, but this 

merely captures the full breadth of health literacy, which includes knowledge and functional 

abilities to apply that knowledge. This study makes the case that an expanded definition of health 

literacy could offer more information about the relationship between health literacy and chronic 

pain self-management behaviors, as well as chronic pain treatment outcomes. More specifically, 

an expanded definition of health literacy will inform on which aspects to focus on when 

developing treatment interventions to improve treatment adherence and chronic pain outcomes 

like pain severity, disability, and quality of life in underserved populations.   

In considering the noted literature and theoretical model described, the present study 

aimed to examine the relationship between health literacy and pain self-management behaviors 

like treatment adherence and attending treatment appointments. It also aimed to better 

understand the relationship between health literacy and chronic pain outcomes like pain related 

disability, severity, and quality of life.  
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Study Findings  

Results of the study supported the first hypothesis, such that participants who scored 

lower on extrinsic health literacy reported higher pain severity scores. Specifically, extrinsically 

related health literacy skills had a significant negative correlation with pain severity. Results 

suggests that individuals who can find services and advocate for themselves, are able to identify 

reliable sources of information, feel empowered and in control with healthcare providers, 

actively use diverse resources, can understand written information and write well enough to 

complete medical forms report lower pain severity (Osborne et al., 2013). These findings are 

consistent with studies that show that different aspects of health literacy skills are associated with 

less pain intensity.  

To illustrate, one study found that patients’ confidence in filling out forms and ability to 

learn about their condition because they understand written information was related to less pain 

intensity (Köppen et al., 2017). This study’s findings are in line with research that suggests 

literacy skills have a role to play in pain intensity. Another study investigating the role of 

multimedia pain management education on pain intensity found significant differences in pain 

intensity between the group that received pain management education and the control group 

(Shaygan et al., 2022). Also, brief educational programs have been shown to be helpful in 

reducing pain intensity in chronic cancer pain patients (Allard et al., 2001). This suggests 

significant benefits to patient’s perceived pain intensity when they can access pain related 

information. 

One study that piloted a chronic pain empowerment and self-management platform that 

offered patient coaching, education, and provider guidance, showed significant improvements in 

pain intensity and disability for participants who received the intervention (Sullivan et al., 2018). 
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While this study did not assess health literacy factors, their interventions targeted extrinsically 

related health literacy skills and show their significance in improving pain intensity. Another 

study that offered early access to a physical therapy treatment showed those who received earlier 

treatment reported greater improvement in their perceived pain (Nordeman et al, 2006). These 

findings support the study’s conclusion that extrinsically related health literacy skills that 

involves a patient’s ability to understand information, access information, access resources, and 

feel empowered in their interactions with the healthcare system is associated with perceived pain 

intensity.  

Hypothesis 2 was found to be significant and participants who scored lower on extrinsic 

health literacy reported higher pain disability. Specifically, extrinsically related health literacy 

skills had a significant negative correlation with pain disability. The results suggested that higher 

levels of active engagement with healthcare providers, navigating the healthcare system, ability 

to find good health information, and reading and understanding health information are associated 

with lower pain disability reports. This study’s findings suggest participants who feel in control 

in relationships with healthcare providers, feel confident that they can find and have all the 

information they need to manage their health, are proactive about their health, and understand 

health information report less pain interference in their ability to engage in daily tasks (Osborne 

et al., 2013).  

These findings are consistent with research that shows specific aspects of extrinsically 

related health literacy skills are associated with pain disability. Specifically, one study found that 

more positive perceptions of provider communication was related to lower levels of pain 

intensity and disability, however the relationship was mediated by levels of self-efficacy (Ruben, 

Meterko, & Bokhour, 2018).  Another study investigating the effectiveness of a culturally 
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tailored online intervention targeted chronic pain related health literacy and empowerment by 

providing health education. The study found significant positive changes to participant 

knowledge, self-efficacy, and pain disability (Pagan-Ortiz & Cortes, 2021). These studies 

support current study findings that patient perception of their relationship with their health care 

providers and ability to access health information is beneficial for improving pain disability 

outcomes.  

Interestingly, another study looking at the effectiveness of education interventions in 

people with low literacy levels showed there was a moderate effect of the interventions on both 

knowledge and self-efficacy (Lowe et al, 2013). This relationship with health literacy and self-

efficacy is also supported by studies that show lower literacy levels are associated with lower 

pain-related self-efficacy (Kapoor, Eyer, & Thorn, 2016). Consequently, when considering this 

current study’s findings that participants who reported a low sense of empowerment and control 

in interactions with healthcare providers reported higher pain disability, the results are consistent 

with research that shows self-efficacy i.e., sense of control over behavior change, plays an 

indirect role in pain health outcomes (Street, 2013). This further highlights the multidimensional 

aspects of health literacy skills and that increasing certain health literacy skills in chronic pain 

patients would show benefits for pain knowledge, patient satisfaction in provider interaction, and 

increasing their sense of self-efficacy.  

Results were significant for hypothesis 3 as well. The extrinsically related health literacy 

skills were significantly correlated to quality of life. Specifically, extrinsically related health 

literacy skills had a significant positive correlation with physical well-being. Where those who 

report feeling empowered, confident in their ability to self-advocate, access, and understand 

health information, reported better physical health functioning (Osborne et al., 2013). For mental 
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health functioning, the results showed that all aspects of health literacy were significantly related 

to emotional well-being. The results suggested in addition to the extrinsically related health 

literacy skills, individuals who have an established relationship with a healthcare provider they 

trust, feel confident they can manage their condition using information they have, have a good 

support system, are able to obtain the needed amount of health information, while being able to 

discern conflicting details and are active in their health management, report better mental health 

functioning (Osborne et al., 2013).  

Currently, the research on the relationship between health literacy and quality of life is 

inconclusive. Some studies show an association between health literacy and physical and mental 

components of quality of life, while others do not (Mehralian et al, 2023; Montbleau et al., 2017; 

Couture et al., 2017). The findings of this study are in line with research that shows health 

literacy has a significant association with the mental health component of quality of life (Song et. 

al., 2012). Notably Song and colleagues did not find a relationship with physical functioning, but 

their measure of health literacy was a word item recognition test, which strictly measures 

functional health literacy skills (Song et. al., 2012). This might suggest broader health literacy 

skills are related to mental well-being, but physical functioning may involve other aspects of 

health literacy.  

Furthermore, another study that identified that quality of life was significantly associated 

with communication skills, knowledge of dealing with health problems, and knowledge of one’s 

own physical condition (Haack et al, 2020). Such findings show that health literacy has different 

dimensions with which it influences quality of life. As an example, one meta-analysis showed 

health skills had the highest correlation with overall quality of life and suggested there were 

significant benefits to being able to transform health knowledge to healthy behaviors (Zheng et 
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al., 2018). Overall, these findings show that all aspects of health literacy are necessary for mental 

and physical well-being, but more studies need to be done to clarify the relationship between 

health literacy and physical versus mental quality of life.  

The results of the study did not support hypothesis 4 and 5.  When it came to 

understanding the relationship between health literacy and self-management behaviors like 

treatment adherence and following providers recommendations for chronic pain management, 

there was no relationship found. These results are consistent with the mixed nature of research on 

the relationship between health literacy and adherence. Some research studies show individuals 

with inadequate health literacy often have difficulty following medical recommendations and 

attending their follow-up appointments, while others do not (Rogers et al., 2020; Comings, 

Reder, & Sum, 2001). 

In an effort to further understand the relationship between health literacy and chronic 

pain outcomes, multiple linear regression analysis was used. The results showed that extrinsic 

health literacy skills (i.e., skills needed for actively managing one’s health and navigating the 

healthcare system and health information gathering) is a significant predictor of pain severity and 

pain disability when assessed against other factors known to impact chronic pain (employment). 

This suggests that health literacy does play a significant role in the prediction of chronic pain 

related outcomes. It also suggests that both extrinsic and intrinsic health literacy skills play a 

predictive role in mental health functioning.   

Overall, the findings of this study show that in a chronic pain population, some aspects of 

health literacy are more significant than others in determining pain characteristics like pain 

severity and disability. In this case, extrinsically related health literacy skills (active engagement 

with healthcare providers, navigating the healthcare system, finding health information, and 
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understanding health information) were found to have significant predictive relationships with 

pain severity and disability. This finding is consistent with the health literacy model proposed by 

Nutbeam, where he makes the argument that not all health literacy levels are the same.  

Nutbeam argues that there are three levels of health literacy, functional, interactive, and 

critical health literacy skills, and these different levels of health literacy allow for greater 

autonomy, personal empowerment, and affect health behavior outcomes (Nutbeam, 2000). When 

applying these levels in the context of pain, the functional health literacy skills are the basic 

skills in reading, writing, and numeracy skills needed obtain heath information regarding pain. 

Interactive health literacy involves advanced cognitive, literacy, and social skills used to actively 

participate in activities, extract information, and apply that information to changing one’s 

experience of pain. This element of health literacy involves both knowledge acquisition, 

communication skills, problem solving abilities, and health decision making abilities. Finally, 

critical health literacy involves a combination of both functional and communicative skills to 

critically analyze chronic pain information and apply it to one’s unique situation (Nutbeam, 

2000).  

When considering the study’s findings with this model, the extrinsic component of health 

literacy that was identified in this study is comparable to interactive health literacy skills. Both 

components share similarities as they involve personal capacity to self-advocate, gain access to 

resources, gain a sense of control, problem solve and utilize literacy skills to obtain health 

information and better healthcare decision making. Improving interactive literacy will help with 

improving personal capacity to act independently on knowledge, which in turn yields benefits for 

self-management behaviors (Chen et al., 2021). Nutbeam also argues that focusing on interactive 

literacy will help increase consumer engagement with obtaining health information and is linked 
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to individual benefits (2000). Considering this study’s findings and previous research, interactive 

literacy skills are central in self-management and highlight their importance in health promotion 

within a chronic pain population.  

People with chronic pain frequently interact with the health care system, so targeting 

interactive health literacy through interventions implemented at the individual, family, hospital, 

community, and government level will help increase the ability to function independently, 

increase motivation, and boost self-confidence for those with chronic pain. The findings of this 

study highlight the significance of a person’s interaction with the healthcare system and how it 

can significantly influence their pain severity and pain disability. It shows that people who feel 

they can share their concern with healthcare providers, feel informed about services and 

supports, can easily access information, and have good literacy skills are more likely to report 

better pain severity and reduced disability. These findings reinforce that there are 

multidimensional factors that affect chronic pain management and outcomes (Andersen et al., 

2011). It shows that interpersonal and systemic factors can have a lasting impact on the pain 

experience for chronic pain patients and highlights the need to target interventions towards these 

areas. The findings also suggest that all aspects of health literacy are fundamental to overall 

mental health functioning, so patient needs and skills need to be targeted to improve their 

perceived quality of life.   

Notably, the findings of this study show that functional literacy is still of great 

importance and that health literacy levels are influenced by cognitive development and a 

person’s ability to read and comprehend the health information they acquired. This finding is in 

support of research that shows individuals with undeveloped skills in reading and writing will 

have less exposure to health and medical information, as well as less developed skills to act upon 
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the information received (Nutbeam, 2000; Protheroe, Nutbeam, & Rowlands, 2009). It highlights 

that strategies to promote health literacy will ultimately involve strategies that promote 

functional literacy skills.  

When considering the results, it is important to understand characteristics of the sample. 

The current sample was recruited from two community clinics, with one treating medically 

uninsured members of the Athens, GA community.  The patient population was comparable to 

other studies regarding pain severity and disability. The quality-of-life reports were comparable 

for physical quality of life, but this sample reported slightly better quality of life than most 

chronic pain samples. Additionally, as a whole, this sample reported moderate pain severity. 

Considering the variable being studied was health literacy, it is important to understand 

the health literacy of the sample assessed to contextualize these findings. The results showed that 

many participants agreed that they felt understood and supported by their healthcare providers. 

The average response fell in the disagree to agree range for having sufficient information to live 

with and manage my health. These results suggest study participants have had considerably 

satisfying interactions with the healthcare system but require additional systemic support 

regarding information for health management.  

Participant responses fell in the disagree to agree range, with more participants agreeing 

that they proactively engage in their own care and decision making about their health. Most 

participants agreed that their social support system provided them with all the support that they 

want or need. Participants reported they agree with being able to identify good and reliable 

sources of information independently or with help from others appraisal of health information. 

These findings suggest that the health literacy skills and needs of this population were in the 

moderate to high range.  
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The second domain of the health literacy questionnaire showed that study participants 

had difficulty proactively seeking information, advice, or service options, along with sharing 

concerns and asking questions when with healthcare providers. For navigating the healthcare 

system domain, average scores fell in the sometimes-difficult range and suggest additional 

weakness areas in advocacy and using the healthcare system to address health needs. Participant 

scores fell in the sometimes-difficult range for accessing health information when required and 

suggests participants are dependent on others to offer information. Notably, some participants 

reported feeling empowered and responded that it is usually easy to be proactive about their 

health and seek information from health care providers. For the understanding health information 

domain, participants scores fell closer to the usually easy range, suggesting participants reported 

being able to understand written or numerical information in relation to their health, as well as 

confidence in their ability to write appropriately on forms where required. 

Implications for Future Research 

The findings of this study highlight the importance of patient engagement in providing a 

high quality of care and show that significance of the impact high patient engagement can have 

on pain severity and disability. It suggests that there are significant benefits to people feeling 

empowered to seek health information advice from their healthcare providers. Patient 

engagement may also help promote understanding between patient and healthcare providers and 

primary care facilities are a good starting point for increasing engagement. This suggests 

research and interventions should be directed towards reducing barriers to patient engagement in 

their healthcare as informed patients are more likely to feel confident in their treatment teams 

and health decision making. The results are consistent with research that suggests 

communicative/interactive health literacy is a factor related to patient engagement (Heijmans et 
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al., 2015). Thus, health literacy strategies should be tailored to the health literacy levels of 

chronic pain patients to help improve their engagement treatment.  

Some of the ways this can be addressed is by developing and applying interventions 

targeted at increasing patient proactiveness and sense of control in patient-provider relationships. 

Some areas of interventions could be geared towards providers, so educating providers about the 

importance of the patient’s role and increasing provider clinical competency by teaching 

communication skills for effective practice. Additionally, educational programs can use health 

literacy strategies to build engagement, such as offering information brochures, or sharing videos 

that teach patients how to talk with providers. Also, the role of using information to drive 

interventions could be helpful, so primary care facilities should obtain retrospective feedback 

from patients on ways they can improve patient engagement (Sheikh et al., 2016).  

Finding health information and understanding health information were also aspects of 

health literacy that were significantly associated with pain disability and severity. It highlights 

that the better a person can understand written health information and access it when required, 

using a range of resources, the better their quality of life, pain severity, and disability. These 

findings suggest addressing barriers related to patients accessing health information and having 

resources easily available. Another consideration is the provider factor in patients accessing 

health information. One study looking at provider needs suggests many providers requested 

assistance connecting underserved patients to wraparound social services and desired resources 

to streamline pain education and counseling with patients (Zhang et al., 2023). This shows 

interventions should be geared towards both patient and providers. Healthcare organizations can 

dedicate funding towards increasing the resources available and improving information access 

points for patients that have been identified to have health literacy needs around accessing and 
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utilizing information or resources. By applying an integrated healthcare approach where medical 

providers can easily consult or refer to a behavioral health provider, interdisciplinary work can 

yield benefits for improving chronic pain treatment outcomes and patient satisfaction.  

Findings of this study highlight the importance of the patient-provider relationship in 

patient-centered care and the significance of the impact it can have on a patient’s mental health 

quality of life. It suggests there are significant benefits to providers using communication tools 

that build patient trust and offer guidance and support with decision making. Research suggests 

patient-centered care communication tools like solution-oriented messages, using openness, 

nonjudgement, listening, and communicating trust may be helpful for improving patient sense of 

provider support and feeling understood (Haverfield et al., 2018). More considerations should be 

made using these communication tools during provider interaction with individuals who have 

chronic pain.  

When considering chronic pain management behaviors, there are significant benefits to 

having sufficient information to manage one’s pain condition and make decisions about their 

health. While there was not a relationship found between health literacy and adherence to 

treatment appointments and provider recommendation, the having sufficient information domain 

of health literacy was found to have a significant relationship with mental health functioning. It 

shows the importance of patient confidence in their abilities to manage their health condition and 

health decision making. This highlights the importance of an individual’s sense of self-efficacy 

and supports the findings on the predictive role of self-efficacy on quality of life (Ferrari et al., 

2019; Jackson et al., 2014; Yazdi-Ravanadi e al., 2013). Future research should further 

investigate the relationship between health literacy and pain self-efficacy. 
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Additionally, the other variables within the intrinsic factor show that sense of 

responsibility about one’s health, quality social support system, and ability to resolve conflicting 

health information is predictive of overall mental health functioning. The impact of 

responsibilities is important, as an excessive number of responsibilities can lead to stress and 

mental health issues, yet increased sense of responsibility for health has been associated with 

greater knowledge about health-related activities (Jaworski, Adamus, & Bojar, 2016). This 

suggests there are benefits to forming this behavior in patients as it is an important element of 

health education, could influence their health-related behaviors and mental health functioning, 

and is potentially helpful in increasing the effectiveness of lifestyle modification interventions.  

The differences in findings between the health literacy extrinsic and intrinsic factor, 

suggests that when it comes to pain disability and pain severity, a person’s interaction with the 

healthcare system, their sense of control, literacy skills, and access to information and resources,  

is much more significant in predicting their chronic pain severity and disability, than their 

intrinsic health literacy skills like beliefs around health decision making, ability to appraise 

information, having a regular healthcare provider or reliable support system, and confidence in 

their health decision making. Notably, while these intrinsic factors do not predict pain severity 

and disability, they do have a significant relationship with a person’s quality of life and suggest 

they are still important factors to consider with individuals with chronic pain. 

Importantly, while there are similarities between the findings of this study and other 

research studies on the relationship between the functional aspects of health literacy and chronic 

pain it is difficult to compare our results since most studies have focused on measuring 

functional health literacy, such as reading health information, numeracy and writing abilities. 
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This study used a broader concept of health literacy that includes functional skills like reading, 

writing, but also other domains of health literacy.  

Limitations 

 There were several limitations to this study. The cross-sectional nature of the study was a 

limitation as without longitudinal data it is not possible to establish a true cause and effect 

relationship. As a result, it is hard to draw any predictive conclusions about the relationship 

between health literacy and chronic pain severity, disability, and quality of life. Notably, the 

cross-sectional nature of the study does not reduce the implications of the findings, however it 

lends room to consider the possible impact of extraneous variables on the study's findings.  

This along with the sample size, limits the generalizability of the obtained results and 

inferring causality. The sample was a predominantly White, heterosexual, and female sample 

thus, cultural factors might have impacted the results of the study. Subsequently, more diverse 

ethnic backgrounds are needed in future studies to reevaluate and validate the obtained findings 

of this study. The use of self-report measures throughout the study is another area of 

consideration. Potentially, social desirability bias may have influenced responses to the 

questionnaires and might have partially confounded the results of the investigation. Additionally, 

many of the scales within the measures utilize Likert scales, which may have affected participant 

responses as people may choose middle measures instead of the extreme ends of the measure. 

Also, data for the study was collected through an online questionnaire system, which increased 

the likelihood of missing data in some survey responses. 

Many of the instruments used were reliable and valid, but the measure of adherence was 

created solely for this study. Adherence is typically defined as the extent to which patients are 

able to follow agreed recommendations for prescribed treatments with their healthcare providers. 
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Many research studies use indirect methods of measurements, like pill count, electronic 

monitoring devices, and self-report measures. Many of the standardized measures can be 

grouped into questionnaires that assess, medication-taking behavior, medication-taking behavior 

and barriers to adherence, only barriers to adherence, beliefs associated with adherence, and 

barriers and beliefs associated with adherence (Anghel, Farcas, & Oprean, 2019). These 

categories were not aligned with the focus of this study, which was on pain self-management 

behaviors not just medication adherence. Nevertheless, a more standardized measure of 

adherence may have offered more information on the relationship between health literacy and 

adherence. Future research should consider using a more standardized measure of adherence in 

assessing pain self-management behaviors.  

The use of a Principal Component Analysis (PCA) was helpful in reducing the 

dimensionality of the health literacy questionnaire but resulted in some limitations regarding the 

interpretability of findings. This study argued that understanding the different aspects of health 

literacy that influence chronic pain outcomes and health behaviors would be more effective for 

targeting interventions, but simplifying the measure to explain relationships may have diluted the 

number of health literacy areas to discuss. Another limitation is the assumption of orthogonality 

for the PCA, as the components are by design orthogonal to each other, but there may be better 

basis vectors that may summarize the data but are not orthogonal. Also, the PCA is sensitive to 

the choice of variables and the order of observations, so if a different selection or arrangement of 

data occurred may result in different results.   

Conclusion 

 The findings of this study supported some of the hypotheses and inform on the 

importance of understanding the aspects of health literacy that are fundamental to chronic pain 
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treatment outcomes. This study advocates for the importance of using a more informative 

measure of health literacy when assessing a chronic pain population and needs, as it offers 

information on health literacy skills, needs, strengths, and weaknesses. The information gathered 

throughout this study suggests the importance of developing treatment interventions aimed at 

increasing patient confidence in the level of information they have and abilities in navigating the 

healthcare system, finding good health information, and understanding that health information, 

and engaging in decision making about their health. These findings highlight the importance of 

health literacy in chronic pain and suggests future researchers, healthcare professionals, and 

public policymakers should consider improving health literacy when aiming to decrease pain 

related disability, severity, and improve patient quality of life. I am hopeful that this study will 

motivate further empirical work to understand the effects and role health literacy has in 

influencing pain self-management behaviors and pain related treatment outcomes.  
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APPENDIX E 

 

Summary of Intercorrelations for Scores on the Health Literacy Questionnaire, Brief Pain 

Inventory, RAND-36, and Adherence 

 

 HPS HSI AMH SS CA AE NHS FHI UHI 

SEV -.29** -.30** -.21 -.22 -.32* -.35** -.26* -.51** -.50** 

INT -.24 -.38** -.19 -.24 -.23 -.37** -.38** -.26* -.44** 

PCS .15 .43** .30* .27* .35* .24 .28* .32* .41** 

PCSLOG .19 .43** .20 .26 .34* .38** .39** .41** .51** 

MCS .31* .47** .45** .30* .43** .44** .49** .39** .42** 

ADH1LOG -.11 .07 .10 -.07 .17 .03 .09 .19 .21 

ADH2LOG -.09 .12 .09 .17 .18 -.13 .05 .09 .12 

 

Note. **Correlation is significant at the .01 level (2-tailed); * Correlation is significant at the .05 

level (2-tailed) (TOT = Health literacy index score; SEV = BPI Severity; INT = BPI 

Interference; ADH1LOG = Adherence to recommendations; ADH2LOG = Adherence to 

treatment appointments) 

 

 


